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ALPHANUMERIC
MEIIAGE AND
PAGING -
Usc the alpha display

to transmit

and receive
up to 6 characters (using
DT.\IFtones) as a simple

message pager,
acknowledgments, etc....

EAIY TOUIE BACKLIT KEYPAO 
The keys are large, well-spaced and
backlit. Keypad labels are f'J,....1· to
understand. eliminating the need for

an lnrernal rguide" function.

CALL ICOM'I FREE BROCHURE
HOTUN~ (206) 410·6088

I...." lias. ,.. beH~ "' .. f.... ( _
e-a.. .... ~ -:II. :>II..., ""N. 0IIi lor ,II.II"""'''''''.'' f{(c ......

(OM'S REMOVABLE REMOTE CONTROL PANELII AFIRIT!
ICO.\l's superior (et hnologyand design have once again produced a fi rst in

the amateur world with thl' IC-ZIA- a dual-band handheld (2W440 Mllz)

with a control panel that detaches from the bodyof the radio. Ikner

than a speaker-n ne. it provides a full fu nctional display of

all operating conditions (including bands and

frequencies) and complete control of

volume, operating modes. nming. scan,
band selection", O~/Orr, and m .
The remote control panel is a
standard feature that comes with an

extension cable and lapel clip, and is
backlit for nighttime operation. Clip

the main body 10 jour bell or put lt ina
pocket or purse . For mobile operation, it

can be easily positioned where it won 'I

interfere with dnvtng.

ALPHANUMERIC MEMORY OIIPLAY- Up 106
characters provide quick and l'aS}"memory

channel identification. .\ total of 1O.j

memories (46 regular and 6
scan edge per band) may be displayed

bymemory channel and either the
frequent)" or alpha name (docs
not reduce the total number of
memories available). An EEPRO\I

prevents losing memory
information if the
bailer)' runs down.

II ~\ IJ/ure

rhl/II jl/st 1/
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ICOM An!erlo,Inc:.1381}1 16rh AYeooe 'U., BeIewe,WA 98004 U.S..l Technicoi support 106~S4-7619
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160-10 Meters PLUS 6 Meter Transceiver

1 AII·Mode Operation (SSB,CW,AM,AFSK,FM) on all HF amateur
bands and 6 meters. JST-145, same as JST-245 but withouI6
meters and bu ill -in antenna tuner.

* JST·145 COMING SOON *
2 MOSFET POWER AMPLIFIER · Final PA utilizes RF MOSFETs

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

3 AUTOMATIC ANT ENNA TUNER · Auto tuner included as
standard equipment. Tuner sett ings are automatically stored
in memory for fast osv.

4 MULTIPLE ANTENNA SELECTION · Three antenna connec
tions are user seectatse from front panel. AntefVl8. selection can
be stored in memory.

5 GENERAL COVERAGE RECEIVER · 100 kHz·30 MHz. plus 48
54 MHz receiver. Electronically tuned front-end filtering, quad
FET mixer and quadruple oonversion system (triple conversion
for FM) results in exce llent dynamic range (> 1OOdB) and 3rd order
ICP of +2OdBm.

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

7 D RM SUPPRESSION · Other interference reject ion features
include Passband Shift (PBS), dual noise blanker, a-step RF etten 
uanon, IF rotcn filter, selectable AGC and all-mode squelch.

8 NOTCH TR ACKING · Once tuned, the IF notch filter will track the
offending heterodyne ( :!: 10Khz) ilthe VFO frequency is changed.

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

10 CW FEATURES · Full break-in operation, variable CW pitcn. bui lt
in eiectrcoc keyer up to 60 wpm.

11 DUAL VFOs • Two separate VFOs lor split-frequency operation.
Mem ory registers store most recent VFO frequency, mode, band·
width and other important parameters for each band.

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

13 COMPUTER INTERFACE · suut-rn RS·232C interface fo r
advanced computer applications,

14 ERGONOMIC LAYOUT · Front panel features easy 10 read color
LCD display and thoughtful placement of controls for ease 01c per
anon.

15 HEAVY·DUT Y POW ER SU PPLY . Built-in switching power
supply with "silent" cooling system designed fo r continuous
transmission at maximim output.

I'-'Rel papanRadic Co.,.tid.
430 Park Ave., 2nd Floor New York, NY 10022 PhOne: (212) 355-1180 Fax: (212) 319-5227
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Number 1 on your Feedback card

Wayne Green W2NSDjl

NEVER SAY DIE

brought be up against some mosl in
teresting people. some of whom are
not a t all convinced about that Big
Bang theory. Bill wasn't either, He pro.
posed tha t light just na turally runs
down. I published an artde by him on
lhe subject.

Well, one problem Wllh cold fusion
is that curr ently-held theories 0 1
physics say iI's irroossoe. To true ee
lievers in lhese theories, every one of
ue e)(J)erimenters who have been gel.
ting anomalous heal ale wrong . They
must all somehow have made experi
mental errors . The experimenters,
some 01 whom are getting thousa nds
of times I1'IOI'e heat than the "1lccepled"
theory permits, say iI's about Illne 10
rethink Iheory.

Troublemakers point out that when
light goes through water or glass. il
slows down. Well . we know lhat space
isn't emply. II's got a lot of hydrogen
and helium, plus oeces from past eo
vas. Then mee's the 90% or so of in
visble something (dark maner) whiCh
is exertmg a power1ul gravitational in·
Ilueoce on the galaxies we can see. It
mighl be lhal all this sM! tends to slow
down 19Jt and thaI the red-shdl is due
to mat instead 01 all the other galaxies
flying away from us. That would QlY9

us a steady-state universe and would
fll in belter with calculations in the bi0
logical and other fields.

This cold 'usion stull sure is making
Irouble, and it isn't going away. I'm
writing th is the day after a cee-cev
cold lusion conference et MIT where I
saw some lascinaling demonstrations.
For instance, one Chap explained how
to build a gun capable 01 shooting lair
Iy large projectiles inlo outer space just
by passing an etecmc current through
a small amount 01 plain water . He
showed a quarter-inch metal plate wilh
a hole caused by a blast of water be
ing shot lhrough rt ,

Well, you're probably not interested
in all that sluff. If you're an average
ham, you'll be more interested 10 know
thaI it's snowing right now and that on
my morning jog I saw the trac ks of
seve ra l deer, som e ra bb i ts , and a
bunch of squirre ls cross ing the road,
The snow. which look its sweet time 10
come, is beautiful.

I was most pleased to meet a coe
pie of hams at the co nference who
blamed me lor !heIr interesl in cold lu
sion. Well, as they pointed oct. f was
right about Itle development of cellular
phones and computers, so pertlaps I'm
right again. 1haven.. seen anythlOQ yet
mars not encouraging . Bul then, these
new technologies always lake a lot
Iooger !han I elCped to develop, It lOOk
microcomputers 20 years to gel where
I thought Ihey would be in 10. As you
watch the computer ads on TV, just re
member that old Uncle Wayne troed
hard to gel hams involved back In
1975. Many of triose who did made
mllions.

One of Itle MIT undergrads at the
cold fusion conference showed usa lit ·
tle glass wilh a ooupIe 01 inches of wa
ler (40 mI) and a sma" pal ladium rod
he had been s.ticb'lg into the ljass. He
showed us the curves of the excess
heat he'd been gell ing It look hIm
awhile 10 gel everything right. but now

Continued on page 74

l osing My Butlon,

I was thinkin g 01 adding th ose
medals to the pins and bultons on Ihe
73 baseball cap I've been wearing at
nemresrs. bot then I remembered that
no one has ever asked what all the
pins are. Well, since nobody has ever
noticed. why bother? Al ter all , they're
all just my own personal memories. My
WWII submarine combat pin, ~ns and
buttons from my high school, college ,
eiectronics scnooi. a CWA, COTC, AR·
Rl 50 years , Boy Scouts, Porsche
Club of America, PS199 in Brooklyn,
SC CA Com pe tition Driver, 1939
World's Fai r, Skin Diver, USS Drum
SSN677, Deputy Sheriff Harris County,
rr u ccnterence In Geneva, Erasmu s
Hall Choral Club, AOPA, NUrburg Ring
Racelrack, Royal Jordanian Amateu r
Rad io Society, an old 220 Use It Or
Lose It botton, and so on. Just an old
man's memories and 01 no interest 10

anyone else. I'll put the hal up In the
anc.

The color Otgan project was due to
another RTTYer. I sta rted a An y
newsleller in 1951 while I was W()I"\(ing
al WXEl in Cleveland as a TV direclOr.
WeH, they had a mimeo machine. That
quiCkJy put me In touch Wllh all the om
er RTTYers around ,he counlry. And
that eventually got me a RTTY rolumn
in CO. which led 10 my being the edi
tor, which gol me to star t 73.
after being fired from CO. ThaI's a SIO
ry I tell every now and theo, so I WOlf!
re/rash your memory WIth it again.

No Big &lng?

t mentIOned B,. Hoisington'S beam.
Aher I started 73 ~Il moved to Peter
borough and wrote endle ss simple
construction articles fOt Ihe magazine
as K1CLL He was endlessly creatIVe
up untit his death a lew years ago. My
recenl brush with cosmology. the result
01 my inlerest in cold fus io n, has

ty to WOf1t with several 01 the lop psy
chia trists , psychologiSts, and psycho
analysts on the use of music in psy
chotherapy. I ended I4l writing a book,
M us ic For Your Moods. wh ich the
Foundal iOn PUbliShed , My Ilrst book.
Just the o ther d ay I was looking
lhrough a box 0 1 badges and bunons
and came across me medal I won in
high school lor music recognit ion. I
ersc came across a medal from me
AARL fOt winning the 1947 15th Inter
national OX Competuron . 1"11 bet
they've stopped sending out medals 10
contest winners.

mal iC almosl everything. It shut down
when the s;gnal stopped. II would tum
on auicmatc any and copy any meso
sage on the RTTY Chan nel. It would
even tum on my rig and confirm the re
ceipI of a message with a beeo-oeec.

I helped John set ~ the RTTY re
pealer and this made it so every ATTY
oceraror in great er New York could
keep in touch without having 10 Swing
their beams.

A Lot Like 75m

Bul after a'lrlhile I discovered whal
I'd noliced on 75m back in 1946, when
I used to lalk [ust about every nighl
with W1MLJ in Barre (VT) , WlIF in
Peabody (MAl, and W1KPl in Jaffrey
(NH1· It wasn't long before we were
just rag-ehewing and joking, and tinle
01 any importance was being commu
nicated. I wasn't either learn in g or
teaching anything. Finally, il occurred
10 me, hey. why am I doing this? Why
am I wasting my l ime for hours a day
like lhis?

The excnement of RTTY communi
cations was enough fOf a while. Then I
began to notice thal lhe benefits to me
were lading. I enjoyed Ihe tect mtca t
Chall e nge. I had great fun getting
everything working. I had a ball up on
11 me te rs p ion eer ing ATTY, back
when that was an anything-goes ham
band . . . which we lost because we
didn', use it enough. We weren't per
mitted 10 use freQuency-shift on the
low bands then . I went on 80m with
make-break keying instead of frequeo
cy·shilt, arc soon had made the first
coa st-to-coast contact with Bob Weit
e recruW6NRM. a oea t ham. All this
was lun, but the content 01 Ihe mes
sages I was getting was the same old
Sluff, with a high boring quotient

I wanted to help make my transmis
SiOns II1teresling, so I wrQIe lillie arti
cles, stored them on punched tape and
led !hem through my tape reader at 60
wpm 10 anyone interested. It was a lot
like a BBS. That tape e xper ience
turned Oul 10 be very helpful a~
years later when a RTTY ham gave
me a n opportunily 10 work on a
Guggenheim Grant on a color organ
to- ee Guggenheim Museum on Filth
Avenue . The color organ programs
were an run by punched tape.

My adventure with RTTY turned out
to be serendipitou s aga in, fOt it was
through Graham Claytor, one 01 the
NYC RTTYe rs . that f got the job as
Secretary 0 1 the Music Researc h
Foundal1on, where I had the opportuni-

RTTY, the First E-Mail

It all sta rted back in 1948 when I
was working as chiel cameraman for
WPIX in New York. ThaI'S the Daily
News TV station, They had no objec
tion 10 my selt ing up my 2m rig on lOP
01the News Building, one of the more
modest skyscrapers on 42nd Street in
midtown. I rocno an emply room next
to the TV lransmitter, with a door open
ing out onto the roof, I boughl a ts-ete
ment beam from Bi ll Ho is ingt on
W2BAV and set it up on B surplus
prop -pi tch motor out on a na rrow
ledge , I was using an SCR-522 I' d
converted to 2m. It had an 832 in the
linal and put out a healthy signal.

The ledge was a little trielly. I want
ed to get my beam oul in the clear as
much as I could, and the test spot fOt
it had me going Irom me roof area out
on a foot-wide ledge With a 30-lIoor
drop on one side and a ts-ncc- drop
on !he olher, I Ieil like t was walking a
tightrope when I looked down. II was
IlOl. a good place to be wtlen there was
any wind at aI.

W fYoN, was I able to work out Irom
thaI lanlast iC location! I had no pr0b
lem working all 01 Connecticut and
New Jersey. But I wondered whal on
eart h those strange ceeore-eeeere
sounds were I kepi hearing up on
147.96 104Hz. tt turned out to be ham
Teletype. whiCh was Deing promoled
by John Will iams W2BFD from his
rad io -TV repair shop in Woodside ,
Queens. Aller a couple of vrsus to
J ohn I was busy build ing my own
RTTY !ermina!. It had around 20 Ot so
6SN7GTs and no! only translaled the
two tones into printing With a Model 12
Teletype machine, but also had aula-

Preferri ng the Snail
Forrnet 73 EdltOt Bill Brown picl<ed

up a bunch of stuff about me lrom the
Internet. It came et a fortuitous time.
Syndtl'l:)l'liOly at WOf1t. Oh. you haven',
read Synchronicity by David Peat?
r ",

I've been under inereaSing pressure
10 climb aboard the Inlernet and at
least enjoy the WOlIde!S of E-maIl. I've
been resisting , You can see the heel
marks as my so-ca lled friends have
been <Vagging me kiclllOQ and scream
ing into the inlormalion age.

I keep lelling 'em 'hal I've been
there and done that Well. I have. And,
as I read the pile 01 culth Bill puled off
the Inlemet, my RAM was refreshed.
OIl yes, that's why I have been hghllng
E·mail.

4 73 Amateur Racho Today· May, 1995
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The Drake SW8 - Finally, Professional Desktop
Performance In An Affordable, Portable World Band Shortwave.

Tre compartf that has been Drake &N8l1c1tx1es many 01 lEdlnoIogy am poI1abilify.

setIi1g the stardards ~ prem~m- the same leatures that haw nme Tre Drake &N8.

quafify v.OOd 1m! sI10rtvIiMl Drake aperenriaJ f<MJ!ite of Toorder your SW8 di" ct,
performance now puIS top-of. experts-supertJ atxIio,~, for mo" j'ifonnatioll, orfor
~ne leatures am tedll1OIogy am the uriquecombimfioo of the dealer Ilearest youcalL
at your fingertips wi1!l the professional qualify and furcilonal

SW8.. .lI!lerever you want to simpl<ify.So fune inme wond
take it Designed for botl1 des~op and get tl1e best 01all worlds 

use and easy por1abifity, the qualify and affordabilify,des~p

Rl Drake ComIIDi ' p.o, Box.m •MiamisI:xJry.OH 45343 ' U.SA
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LETTERS
L ionel Bar ley KBOPZO, Wichita

KS Well , I made it back into ham ra
dio. I held WBOHRQ as a General
Class operator in ee late 19705. Then
I ended up with one 01 those new-fan·
gled '1Iigh-tech!tl igh-pay' careers in
the earty 198Os_Folks said I needed
another college oecree in order 10 be
QUlllified tor the wor1I. l was already 00-
lng. so I wenl lO night school letting
my ticket lapse along the way and
got a degree in computer science. By
thaI lime lechnology had already made
that career obsolete, and I embarked
on another "high-Iechfhigh-pay· ca .
reee, Now, wouldn't you know, that 01'
te chn ol ogy ju st kept a -changing .
Scrat ch "high·tec h/high-pay· caree r
numcer two. On Indeed, mai nframes
were jus t a bit clunky compared to
pe s.

Wayne. now I'm on "high-tech-sans
high-pay" career number three. And I
am starting 10 see Itlis one going away.
I' ve been working in induslrial an d
aerospace manufacturing lor 20 years.
The new PC software coming out is
eliminating any need lor advanced
mathematiCS, or even 10 have much of
any expeneoce in machining process
es. The smarts are in the box rather
man in the head 01 an analyst/pro
grammer. Maybe il I went into bust
ness lor mysell on the side • , ••

SInce the company I work lor (days)
has cut my hours SO much, I have had
the l ime to go back and work on get·
ting another ham ticket I'm back again
as a General Class operator, still en·
joying CW 00 low bands just as much
as ever, This time I am going after that
Advanced license , Heck, I may even
get gutsy and try ror my Extra. Love
those ripplin' dits!

SCott SChram KN4 L., Birmingham
AL. Wayne, your March 1995 editorial
about hamming being irrelevant in the
lace of the Internet is right on target.
I'll bet most hams don't realize the
amaling things that are already being
done .. . I'd like to teU yoo about one
night's activity,

LaS1 night I eoeoectec 10 the Inter
nel by calhng a service provider on a
14 ,400 bps m odem (soo n 10 be
28 ,800 bps • , , and not long after that
using ISDN at 128,000 bps). I used
'reeet 10 connect 10 a "Moo: a text
based virtual reality, and I met some of
my lnends that I've talked to regularly
over 'he las' yea r. They are iocatea
around lhe U.S., two in Holland. one in
Norway, two in Canada, and one in
Australia, About 10 01 us carried on a
discussion about a programming pre
ject that we're mutually interested in.
The connection is aRM·free, and very
close to 100% reliable, 24 hours a day
. .. which makes HF hamming into
something of a quaint novelty,

After tha I. I enjoyed a game of
"Scrabble" moderated by a orstam

Number 2 on your Feedback card

From the Ham Shack
computer, and my compelitors were
several thOusand rriles away. Speak
ing 01games . . . well, virtual reality is
here . I then logged onlO a Multi-User
Dungeon (MUDI· Teamed witl'l some
of my editorial friends, and wieldIng
our swores. we pooceeded to Dispatch
a number 01 foul creatures and villains.

Clearly, the Intemet will do rar more
10 promote international goodwill than
we could ever hope to accomplish Witl'l
QRM·packed meaningless excllanges
of signal reports.

The free exchange or information
boggles the mind I loaded my World
Wide Web (INWW) browser, which is a
hypertext brow ser. I just click on me
highlighted words, and I'm 011 looking
at the next interesting thing . It's not
unlike us ing the help system in Mi·
crosct t Windows, exce pt that t he
pages you view come lrom far away.

So I browsed a bit, and came upon
a page where someone had hOoked a
video camera up outside !heir buildIng
in Stockholm, Sweden. I transferred a
live photo of lhe early·morning street
there 10 my rompuler. Another novel·
ty: I checked the temperature of some
guy's hot tub, and the sensor on the
Diet Coke can in M refrigerator.

Then I settled down lor some seri
ous browsing. I downloaded the entire
text 01the eooe Phantom of~ Opers
lrom the Gutenberg project. I browsed
the L.ouvre museum, and viewed Im
ages of Impressionist pa inl ings , • ,
looked into some protein research arti·
cres at Johns Hopkins University .. .
listened to some sound clips of Broad
way musicals, and checked t iCket
schedules . With 1.B m ill ion WWW
pages, it's already the most fabulous
automated library you've ever seen,
and irs only beginning to hint at what
will eventually be ocoe.

Wayne, I'm a supporter 01 ham ra
dio . , . every member Of my ramily is a
ham-my wife Authia KD4BOW. and
daughters Crys t ie KD4WZY and
ceee KD4ZGP. We use 2 meters and
440 as a conventional way to keep in
touch. However, ham radio wiN change
as a result of ttlis revolution,

J im Robb, Danville I(S Wayne, I
j ust finished your edito rial in the
February 1995 issue 01 73 Amafeur
Radio Today. What a story' I've been
"tloolIed" by the electronics bug ever
since a lady gave me a copy 01 Boys
Life magazine , on my paper route ,
19 55. A little article about shortwave
listenin g and a line drawin g, 4 K 4
inches, changed my hfe forever.

I could wrde on tor pages: science
fairs, college electronic lab assistance ,
Te xas Instruments , Army airborne
radar and GCA, cable TV franchises,
compute r so ft ware development, a
computer hardware and service busi·
ness . Now we a re work ing on a
matching grant, for funding. to study

some possibly cvencceeo parameters
of tornadoes, which will lead to a small
receiver fO( residents in rural areas to
provide automat ic warning and also
direction and movement, toward or
away, from their location.

All 01 the above because of people

like yov. A big thanks from al of us.

Jerry R. Dunham N7MU X
(DU4MUX), Rodeo CA Wayne, I've
been re ading 73 for several years,
Since before gelling a sceose. and re
ally did no! understand what you were
always going on about, as 1had never,
until last week, operated in the U.S. I
have made my home in the Philip
pines for the last nine years and have
only been licensed for six,

For me every contact was erterest
ing, most were DX, and none were the
trash you have described, Last week
that changed. Since being discharged
nom the Navy 26 years ago I have
been a merchant seaman-an eng i
nee r, not a radio office r. L.ast year I
took a job on a coastwise oil tanker
engaged in the U,S. West Coast trade.
Upo n my return from vacation th is
time I decided to buy a TS-5OS and do
a little marit ime mobili ng. The only
ttling I can say is that if I were ever to
live in the U.S. again I think I would
fast lose interest in the hobby.

Keep up the good work wilh 73 and
Radio FUrl. I take my old copies back
with me to L.egazpi for the lew hams
ee-e

Vincent Dalva WOGP, Hawley MN
Wayne, I have just rinished reading
your editorial in !he March 1995 issue
of 73 magazine. I always look forward
to them in each issue. I agree with so
much in your writings, This one was
especially well done.

On page 73 you struck a cnorc with
me when you mentioned the sorry lot
of aSL. cards that will be there when
one's tim e comes. Perhaps an mer
dent I experienced a couple 01weeks
ago may be of interest

A former high school classmate of
'36 sent me a letter in which was en
closed one of my QSL. cards dating
back to Apri l 01 1934. Shades 01 the
past!

She had been browsing tl'lrough
some tables at a Viking Fest in Deco
rah, Iowa, and one had a collection of
postca rds from ali over the u mteu
Stales. She asked if any were from
Hawley, Minnesota , and one or m e
two was mine!

In pencil I had wriIIen on the margin
way back then tha i I had received my
licen se in January. My receiver was a
'24 detector and a '27 amplifier. My
transmitt er was a pair of '45s . Not
mentioned was that my antenna was a
160 meter counterpoise.

I follow your writings with Interest. I
have wondered about sperm damage.
I have wondered about electric !;elds,
However, having made my living most
of my years as an electronic techni
cian, exposed to very high magnetic
f,elds l rom high-powered radar sites, I

have not noticed ill effects mysell, But
of course this doesn't mean there
aren't any for others , or even lor me.

My ham radio interests are more in
the area of corenucten and escen
menting_ I work only a weeldy sched
ule with an old frie nd from g rade
sd100I days via 20 meter CW_I am in
to packet and other related fields like
weather scan, etc.

Thank you very much lor yoor con
tinued efforts towart! amaleur raoo.
Keep up the good wortI..

A lfred L. Pednelu Sr. K5HKG,
Alexandril L.A Wayne, you are cor
rect in me way that we need younger
operators. I very seldom rTlISS the local
club meeting on the firsl Monday 01
the month. Very seldom do we have
any young people there . Most kids
these days want to play on a computer
or be given something for free. No one
gave me a free Novice license in the
summer of 1956, and no one has giv·
en me anything tree since then. I oe
neve you have to WOrk lor everything
you get.

Keep up the good work, and keep
calling a sceoe a spade. Nowadays
someone has 10.

AI-There you go blarrnng /tie kids
lOf not being interested ... amateur m
diO. That's hke 8 manulachJrer blam·
ing the pubtic lot not buying his pr0d
oa: AJ, you have to sell any product or
service and we hams are not selJing.
Amateur radio today is an almost un
known hobby. WheI'l 1 lecture college
kids on entrepreneuriahsm I ask for a
show of hands of how many know
what ham radio is. I get maybe three
or four our of a couple hundred, and
I 've been lecluring at Yale, Rensselaer
Polytechnic Insl itu/e, Case Western,
Boston University, Ba bson College,
and a bunch of others. It isn't the kids'
faulr, it's the AARL's for doing its best
to keep ham radio a secret hobby for
retired old whire men, as represented
by the League's board whieh you and
the re st of us have elected. And
re-elected And then re-elected again .
.. Wayne

Del Harper KC4ZOP, Portland OR
Wayne, I have been a sltl6crtler to 73
Amateur RadIO Today l or seve ral
years now and I must admit that I 1m
your attitude towaros ~re and creating
accomplishmenls refrestung. I 10tally
agree with you that people shou ld
take responsibility lor thell" act ions and
qurt blaming everyone and everything
else lor their current state 01 being. I
believe that I am the sum of all tbe
choices that I hav e made d uring
my lite to date, aM il l have a problem
with where I am at or what I am doing,
I am the one that I should talk to in
order to fix il. I am proud of my accom
plishments as well as my screw-ups.

Once again, thank you for all the
enjoyable hours learning about the
hobby and the lield of electronics that
you have provided me Since I have
beco me a member of m e amateur
radio community. iii
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RECEIVING
CONVERTERS

LNG-(*)
ONLv $59
-~

FEATURES:
• Very low noise; 0.7d6 \/trI. O.8d8 uhI
• High gain: 13-20d8. depel ids on Ireq
• WIde dynamic range - f8SisI overload
• Stable: 1oW-feedbac:k c1Jal.gate FET
"SpeoIy ...-.v ..-.pe' ~JO;~ 137· 1S<'.
1~ In . 2 1l»JO; <r(l()-470. IlOO-960_.

HELICAL RESONATOR
PREAMPS
GaAs FET preamps ~rw1with~icaI resoo- _
ators reduce Inl er-
mod .. crou-band
Interference in critical applicalions.
MODEL HRG-( . ), $80 vhf, $110 uhf.
"Specify lUr>il>g ' Bnge: 142·150. 150- IW.1W
174, 213-233. 42Q.4ro.

Lownoise
cooveeters to
receive vtrt

'"' "~bands on a
10M rec::eiVef.

• Input ranges avail: 50-52, 136-138,
14-4-148. 145-141. 146-148, 220--222.
222-224 MHz, 432-434. 435-431.
435.5-437.5, aro::l43925 (to chan 3l·

• 101 less case $49. kit w/ease & SHC
)leks $74. w&t in case $99.

LNW-(*)
MINIATURE

PREAMP
ONLy $29~ $44-..__

• GaAs FET Preamp siTiIar 10 LNG. ex·
cept desigled lor low COS1" smaHIlu
0rt1 5/S"W x 1·5/Jn. x 3/4'H. EasIy
Il\Olrts in many recos.
~..-..g..-.pe, 2S-35, .1S-Si5, SS-IIO.
g(H20. 120-150. 150-200, 200-2ro. ~.wHl.

LNS-(*)
IN-LINE
PREAMP
ONLV $89...$119 _ ._
• GaAs FET Preawp with lealu'es :sin'*
10 LNG series. excepl .ulom.tlcally
s1Witches ou1 01 line durtng Ir,namll.
Use with base or mobile transceivers t.4l
102SW. Tower~ brackets incl .
' Turting range' 120-1~ 200-1~ Ot 400- 5OlI.

XV2 for vhf and XV" for uhf. Models 10
convert 10M ssb, CWo1m, etc. 10 2M. 220,
222.432. 435. and 31Y. 1Wootp.
Kit only $89. PA-s I4lIO 45W IJW" tie,

TD-2 DTMF DECODER/CONTROL
LER. 18 digits, programmable. tOIl<8 11
restrictor. Can tum 5 functi ons onIoff
.." " kit $89, wired & tested $149

AP-3 AUTOPATCH. Use wilh TO-2 for
repeater autopatch. Reverse patch and
phone line remote control are std

.." ......... ,kit 589 , wired & tasttld $1 49

AP·2 SIMPLEX AUTOPATCH Timing
Board. Usa ....ith above for simplex oper
ation USing a transceiver ......" ...." kit $39

TD-3 SU B A UDIB L E TONE DE
C OD ERIENCODER. Adjustable for
any tone. Especially for repealers, INlItl
remote control activate/deactivate proYi
SIOf\S .. ..... k ll 529 , _ tid & lesltld 559

COR-3 REPEATER CONTROLL ER.
Features adJu5Iable tart and time-out
timers. solH:l·slate relay. courtesy beep.
and local spealler amplifier. ......... kit 549

CWID. Diode programmable Sly lime in
the fl8k! . adjustable tone. speed. and
timer " kit 559

CO R-4. COmplete COR snd CWID all
on one board CMOS logIC for low power
COllSUfT1p1>on EPROM pro;;r8fM\ed;
specify call. .. ...." ...... llil $99. ....&t $159

~ ~\" :~jf-
COR" . COR . · t'~~
RNI Voin 10 .-:-: . , •
on one l:lo;wd ," ..~\
DogItaI lC records .., . ....... l> '
...., 10 20 seconds " ~ C ~
01 you YOI08 "
Can record lTUlipie id massages T 811and
!Jme-ouI timers. c:ou1esy beep. solid-state
relay 10 key' IrW1Sfmtter kll $99. ...&1 $149

Versatile DVR-1 DIGITAL VOICE
REC ORDER~ As 8 yoIc . 1Q'!!
for repeat...., fecords '/04JI VOICe. usll'lg
ee bullt-ll'l mlO"ophor~ or ell1ema1 rnic.
Jum l/'Ie thing for to ! /'Iunl m'IIr id i May
arso be used as a COotllt calter 10 play
bad< one or more menages Il'1roul1l yoY"
Iransmotler allhe pres.s 01 a $WItdl Used
as a rtdjo 1f1eDtd. It can record the
audIO output a .--ver _ up 10 20 sec
01 anything you moghl wanl to recan later

Play back as
often as you
like through a
small elllerT\il1
speal<er Ex
tensive man
ual tells heN<
to use rnulbple
menages and
adapl lo many
applICations,

.,.....,.... " .." ....,...... kit $59. w&t $99

TO.... SE LECTIVE CALLING M od·
ule. Versati le dlmf conlrol~ with 1
latching output , Mutes speaker until
someone ca lls by sending yrx.E 4-<1igit II
code Of use il With a long It zero digil to
alert anyone in club Also may be used to
control autoplJtch Of other s,ngle dev ice.

.__ . ,..." ..." ..... " ........kli $49, w&t 519

MQ..202 FSK DATA MODULATOR &
DE·202 FSK OEMOOULATOR Rill ~ 10
1200 baud dog,tal sognals ttYough any 1m

Iransmrtler & Ir'-~ ..A
~=ink /,..::. , ~ - - ,:-u~
cornput/Jf$, i " .. ffl,-
etc lui 1M 549 &16a $19

9600 B AUD D IGITAL R F L INKS.
Low-cosl pad<e1 r'let'wcn.ing system.
COf'l$Ist-lg 01 M().96 Modem 8nd specia l
vlJf'SlOflS of ot.W 144. 220. or 4 50MHz FM
Transm,tters end ReceiYen Interface
(llredly INl!h most TNC's Fast , eece
swrtchtId PA', <Uput 15 or 5CVV CALL

-

peater, enable either open or dosed
eccess tor repeater or aJlOPlltdl, lIIld
enable 101 cees. reverse patch. ker
ch.n< filter. site alarm, (lUX fCVf.

• Change cw speed end lone, beep
delay. IliI Iimer. eoo exutesy beep
type fi any time by owner password
p-oIllded dImI corsreoos.

wAuxiliary reeeher input lor '~"'.~d oc
CfOlIS linking repeaters.

• COlor cooec LED s1aIuS lnCIicalors,

REP-200 REPEATER

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

You get more features fO( yCM.lr dollar with the

Also available in rf-light enclosures, and with data modems.

FM EXCITERS: 2W continuouS
duty. TCXO & xtal oven optionS
FCC type IJccepted for com1
high band & uhf.
• TAn SO-54, 143-174, 213·233

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

kit 5109. w&t 5189
• TA901 902_928 MHz,

(0 5W out); w&t $219,

VHF & UHF AMPLIFIERS.
For fm. ssb, etv. Outputlavals from
lOW to l 00W Several models startIng at $99

FM RECEIVERS:
• R144JR220 FM RECEIVERS for 143-174

or 213-233 MHz. Sensitive lront llfKl.
O.l8uV. both crystal & ceramIC If Mer5
plus hel ical res.onalor front end
for exceploonal selectIVIty " 100d B at
;tl2kHz (best available anywne.re'l
f lutter-proof hysteres,s squelch.
____ _ _._ kit: $149. w&t $219

• R451 FM RCVR, !of 420-475 MHz
Somiiar iOabove .. luI$149, ....&t 5219

• R901 FM RCVR, lor 9(l2-928MHZ
TnpIe-conversion. $169, w&1$249

• R16 ECONOMV FM RCV R lor 28-30, so-se. 73-16, 143-174 . 213-233 MHz,
....10 heIlcal res ~ seledl\l lty " l OOClB at tl2kHz KIts 5129, ....&t $219

e R76 MONITOR FM RCVR KI! lor 10M. 6M . 13 MHz, 2M, hi-band, or 220
NEW MHz, IF seledl\llly 60dB 81 t12kHZ. Great for rnontCOlg repeaters,

a-nat_ calIngIr~. or packet radio lreq.JeflOeS. oo:l for ~en

i'Ig 10 COi•• •oeocial two-way llIdo. poic:ej1ire freq...ellcies. or weather 1or1lC3Stli.
Good starter kII. 100; easy 10 asserrtlle end aI9l, __ . . .101 only S59!

• R137 WEATHER SATELUTE RCVR for 131 MHz Speoallf f ilters tailored for
wideband 1m. I...I;:I¥oeSI: cost f ecervef avaolable kit onty $89, &t $149.

• We also hllve ceee-os end rec:einlg conveners tor 137 MHz, and we carry the
Weatfoeo' SlJIfJiNte Hant1JooIr by Relph Taggart.

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 alone!

Kit $1095; w&t only $12951

. A.vaiIable tor the 143-114. 213-233.
420-415.902-928 MHZ bands.

• FCC type accepted lor 00I1YI'lEIfCial
service in150 & 450 baods,

• SIx eour!INY Deep tv'P" , indudng
two pleasant ITllJIi-Ilnt btnls.

• Open Of doHd aceeu ' u1opatCh.
lolkal f.1ric:t,~

• Reverse Aulop1ICh, rwo Iype$.
• DTMF CONTROL: 0'Y9f 45 I\.IIn..... ...

CM be UJiilf olled by 4-dog11 dImI
convnand. via fadio or le'E¢lol~.

• Owner can inhibit 8l1\Op8tCtl or r.

e REP-200T Voice Message Repeater. As above . except
NEW inctucle$ DigiI.8I VOICe Reco'der_ Allows message l4' 10 20 sec. 10 be

remotely reeorlled 011 me air end played back at user request by
OTMF command. or as 8 periodicalllOice id. or bottl.... 1l i1 $1145, .&1 only $1395

e ;;~~.;~.~~~~~?~=~~~.~~):~~i~=
REP-200N Repeater, Want to use your ACC c:ontroler, erc.? No problem'
Wet make you 8 repeater WTItl tI modules only, 101 only $695, .&1 $995
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More Space Hams
Two more US ast ronauts have joined

the ranks of amateur radio, according to
the ARRL, as reported in the x -minet.
Both are expected to fly aboard the Space
Shuttle Endeavour during an upcoming
launch,

Pilot William G. Gregory is now licensed
as KC5MGA and Payload Commander
Tamara G. Jernigan is now KC5MGF. Both
sat for exams on January 19, and were is
sued callsigns on January 25, thanks to
electronic fifing with the FCC--a new fea
ture for the Commission. TNX Penn Wire
less Association 's X-mitter; ARRL

Long Walk
Romanian travelers Lavina Tatar and

Ste fan Leca Y08 RCW are touring the
world on foot! Th e pa ir left Roman ia

on the i r "Journey for Peace "
August 17, 1992, and have walked
across 24 countries so far, wear
ing out 106 pairs of shoes. On
route, Stefan (see photo)
has used t 6 different callsigns, in
c lu ding TA0RCW, JY0 RCW,
A45ACW, 7Z1ACW, 9K2RCW
well, you get the idea.

So far they have been received
by King Hussein of Jordan JY1,
Sultan Qaboos of Oman A45AA,
Prince Talal bin Abdutaziz of Saudi
Arabia HZHA, Prince Titiphan of
Thiland HS1LY, and many others.
The total trip is expected to end in
Romania, taking a total of three
year s, TNX George Pataki
WB2AOG. III

After two years as our SeniorfTechnical Ed
itor, Charlie Warrington WA1RZW has seen
the light, and is leaving the staff of 73 and Ra
dio Fun. ThaI's because Charlie is moving up
the frequency spectrum to write about light
he'll be documenting products as a Technical
Writer fo r a leading manufacture r of re 
flectance and laser devices. Thanks, Charlie,
for your dedication and creative energy over
the past couple of years!

Mike Nugent WB8GLQ is taking over the
po sition of Senior/Technical Editor here ,
and we all want to wish Nuge the very
best. Nuge will draw on his previous experi
ence as Consulting Editor at 73 back in 1990
and 1991. He has also worked on the publica
t ion s Portable 100, PICa , and pb : Your
Powerbook Home Companion. We lcome
aboard Nuge!

Romeo Zulu Whiskey
toQSYOn February 1, 1995, the FCC released

the full text of the Report and Order covering
how amateu rs ma y obtain the ca llsigns
of thei r choice. Th e sys tem , outli ned in
last month' s QR X (April , t995 , page 8),
consisting of four "gates," is at the heart of
the Commission's plan. The full text is sever
al pag es lo ng , and places empha sis on
the fair and equitable distribution of vanity
calfs,

Priority is given to to close relat ives of
deceased amateurs to obtain their old signs,
touoweo by Extra Class, Advanced Class, and
finally, to any licensee. As expected, the fee
is set at $70 for ten years. Announcement of
when you may apply for a vanity call will be
made by public notice, so keep your eye on
this space in the next couple of months. The
system should kick in as soon as the Form
610-V is available. TNX W5YI Report, Febru
ary 15, 1995.

Photo B, Samantha L. Sanford AA3JS (age 9).

Photo A. Stefan Leca YOBRCW at the Empire State
BUilding's Observatory in New York City. (Photo by
George Patak; WB2AOC.)

,

Bright Future

The Federal Communications Commission
has proposed permitting manufacturers and
suppl iers of computers and computer periph
erals to market their equipment without having
to apply for equipment certification. The re
quirement for FCC approval wou ld be
dropped under ET Docket 95-19.

Currently, these devices must con form 10
FCC ce rtification to ensure tha t they do
not cause interference to radio services ,
including the ham bands. This certification
involves specific measurement data and
a detailed product description to be submitted
10 the Commission's laboratory for review and
approval.

The process can take a month or more .
The industry estimates that eliminating the
wait could save the computer industry some
250 million dollars per year. The FCC de
scribed the curren t regulat ions as burden
some to manufacturers and says this new
procedure would align FCC requirements
for personal computers with those "used
successfully in other parts of the world."

The streamlined new process would be
based on the manufacturer's or supplier's
Declaration of Con formity. TNX ARRL ;
Florida Skip, March, 1995.

If you've been procrastinating about up
grading your license class , this will make
you really feel like a loser. Pictured on this
page is nine-year-old Samantha Sanford
AA3JS. Samantha passed her Novice ex
am at age eight on May 3, 1994, gave up
TV for the summer and fall, then passed
her Extra exam on December 21 , 1994,
just eight months later!

Samantha enjoys making new friends
on CW and SSB, and she loves to rag
chew with all the local club members of
the Sou th Hills Amateu r Rad io
Club, of which she was voted Ju
nior Select Person for the 1995
term. She is often the net con
troller for the weekly 2 meter net.
She has also been active in Field
Day activities and has set up a
ham radio exhibit at her elemen
tary school.

Samantha aspires toward the
science or engineering disci 
plines, sparked by her involve
ment in amateur radio. She offers
the fo llowing advice for those
thinking about taking an amateur
radio exam: Study, study, study;
practice, practice , practice; then
have fun, fun, fun! TNX Robert
Sanford AA3FI.
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BASIC Stamp I Module (BS1·IC)
8 general-purpose 110 lines
256-byteprogram space (100 instructions)
4·MHz clock (2400 baud serial. etc.)
$34, $54 with carrier board'
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, •• , .., ..
• .. •, •• .., ..
• "• .. •.. .. •
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• Carrier boardS provide battery clips, prototyping
area, programming connector, and reset bullon
(ss /-Ie carrier shown).

BASIC Stamp II Module (BS2·IC)
16 general-purpose I/Olines

2048-byte program space (600 instructions)
2Q-MHz clock (9600 baud serial, etc.)

$49, $69 with carrier board'

BASIC STAMP MODULES®
Stamp-sized modules run BASIC

These new BASIC Stamp modules are the latest in BASIC Stamp compute rs.
They 're perfect for numerous applications, from control- ling model trains to monitor-
ing facto ry sensors. They have 8 or 16 I/O lines, which can be used for a variety of digital and
analog purposes. And like the o riginal BASIC Stamp, these modules are programmed in BASIC. Our special
"PBASIC" language includes familiar instructions, such as GOTO, FOR... :--'-EXT , and IF...THEN, as well as SBC
instructions for serial VO, pulse measurement, and button debounce.

The BASIC Stamp Programming Package contains everything you need [0 program Stamps using your Pc. The
package includes o ur edit or software , programming cables , manuals, application notes, and free technical
support. The package is available for $99; Stamps must be purchased separately.

NETSURF OVER TO PARAllAX

We're now available on internet. so you
can contact us more eaSily than before!

Sendemail tO info@parallaXinc.com
Ftpto ftp.paral/aXinc.com
BrowseathttpJIwww.parallaxinc.com

,.
ClearView In·Clrcuit Emulators
20·MHz in-circuit debugging for PIC16C5x164171 /84/...
Set breakpoints, step through code, and modify registers.
Friendly DOS and Windows software.
$599 each! (separate unils for "5x" and "xx" PICs)

PIC16Cxx Programmer
Programmer for PIC16C5x164171 174/84/...
Docs on disk; user-supplied cables" • $99

Printed manuals; cables; power supply · $199

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

3805 Atherton Road, 1102 - Rocklin. CA95765 - USA
(916) 624·8333 - Fax: 624-8003 - BSS: 624-7101 - fntemet; parallaxlnc.com
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Numbet' .. on your Feedback card

Builder's Guide to
the Universe

A beginner's guide to home-brewing.
by Mike Bryce WB8VGE

expand the blocks by adding bits and pieces
o f the circuit. We ' re still ta lking about j ust
ideas, wi th no actual circuits be ing laid out.
If I think I w ill need an t\ PN switching tran
sis tor, l "II draw ou t the basic idea and then
add in the required support pan s later.

A s the blocks become full of ideas, irs
time to do so me menial ci rc uit checking.
Now is the time 10 stare into space w hile
your wi fe ye lls al you for staying 100 late at

the last hamfe s t. A ll th is l ime ,
while you 're catching he ll, you' re
working on the how and why of
your project. W hen things q uiet
down , s m il e and say, "You're
right dear:' and go back for some
more circuit design ~

A fter I've worked out most of
the circuit in my head, it's time to
start building up the circuit in real
t ime. I use a prototype hoard for

all m y logi c c irc uits . Perf-bo ard is great
stuff but 110 1 for trying out a new digital de
sign. It 's a has sle 10 solder in a pan, test, re
move and then solde r in a new part. If not h
ing else , the parts you end up removing usu
all y goto the trash can. The prototype board
is the only way to go when it comes 10 di gi
tal or analog circuits . II' s the fastest way to
mak e changes wit hout healing up the sol
dering iron.

I don't use thi s method for testing out RF
designs. Ins tead. I usc a hunk o f doublc-sid
ed PC board material. I solder in the pans in
a sky wire/ug ly buildi ng fashion. A fter a few
weeks of work, yo u can reall y go through
the solder this way.

Bu ild in stages. If you' re worki ng on a
small rece iver, then start with one sectio n.
Design that section and test it before mov
ing on to the ne xt. You might want 10 start
wirh the VFO, then the buffers and BFO .
After these stages are working , design. test.
and refine the audio section and power sup-
ply. I use a bench power supply to operate
my uni t under design. It's much faster that
way, since I don' t need to re build this basic
building Mod .

As I work my way through rbe project. I
usually find my thinking is 180 degree s ou t
of phase. In ot her words, it don 't work, It

may need a replacement pan for your own
use. Perhaps your lilli e project may turn out
to be re ally something special; then by all
mea ns you' ll need a solid source fo r all the
pan s. Who knows, you may want 10 write
up the proj ect and send it to 73 magazine
for publicat ion. A project wi th a pans list
na ming severa l sources w i11 a l .... ays he
ahead of the rest on the editor 's table. Pan
so urc ing and the ahihty to d uplicate the
project should he high on your design list.

Unless the project uses o ne or two ICs
and a handful of parts, it's PC board ti me.
Designing (JIlC isn ' t hard 10 do. and ther e

are se vera l computer program s made just
for laying out PC ho ards. I find laying OUI

PC boards III be a kind of brain health fo od
for me.

so I had them shot. Tha t's w hy I keep my
distance o n o ver ty c om plex mec han ic al
projects.

Design your project around easy-to- find
pans. A lthough th e project may be a o ne
li m e shot. perha ps someo ne in the radio
club you belong to wants to du plicat e it.
T hat surplus warp pl asm a coi l you picked
up at the Dayton Hamvcruton two years ago
may not be easy to find . If nothing else , you

Fi r st Steps

Yo u need some sort o f a plan for yo ur
project. Even God had a plan. and you need
o ne 100. It docs not have 10 be fancy , just
some thoughts on paper will do. I prefer to
usc the backs of crane safe ty report forms
myself. They're j ust the right s ize for draft
ing OUI a circuit.

Next. you' ll need 10 specify how you' re
going to proceed with your project. I usual
ly start wi th a block diagram on paper, then

"To me, that's parI ofour pasl as radio
hams, building and designing our
own equipment, I also enjoy the

challenge oflaking a project from j ust
all idea to a working "nit. "

A Widget

What's il going 10 be? That's nor as ea~y

as it so unds. I' ve bui lt man y a project and
not had the slightest idea o f what it's sup
posed to do . I don' t have the talent to de
sign a new multiband PLL computer-con
trolled rig . S o, I don 't tr y. O n the o ther
hand, l love to play wi th a new IC that will
do stra nge and wonderful things with j ust
two capacitors and a diode. There's nothing
quite like the fee ling (If conquest I ge t from
m ak in g a micro-po wered op amp wi th a
2.5-\ '0It reference diode (10 its th ing.

I try to avo id re -i n venti ng the w he e l.
Let 's face it. there arc on ly so many ways
10 build an antenna tuner or a fi e ld-strength
meter. However. you can im prove on most
designs yo n ma y run across or add in Icn
lures you wa nt.

As a general rule I ~I many years ago. I
try not to get in volved with complex me 
chanica! projects. I tried to bui ld a power
amplifier for 2 meters using a sing le high 
power tube. The amplifi er req uired a vast
array o f pipes. pumps. sea ls, motors and
other good ies. A fter months o f working o n
th is project, I tr acked dow n most o f th e
prohlem to a pair of bad seals. There 's not
much yo u can do w ith a pa ir of had seals,

There 's no qu estion abou t i t. I like to
build e le ct ro n ic kus. Fro m the o ld

Hcarnku s to th e baggte o f part kits, I do
like the smel l of mu llen solder. But, there 's
more to ham rad io than ju...1 stuffing a PC
hoard with pieces parts. I also enjoy design
ing my own ge ar from the ground 110or. If
nothing else, ifs a learning experience. I
may not know everything the re is to know
about po wer ~10SFETs, hut I sure can tell
you how 1101 to usc them. Ah yes,
the Ol ler shoc k of seei ng bits o f
TO-220 case parts heading your
way after the e xplos ion. Great
fun!

To me, that's pan of o ur past
as radio hams. building and de
signing our own equipme nt. I al
so enjoy the cha llenge of taking a
project fro m ju st an id ea to a
work ing uni t.
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, built-in

,
J-949E World 's most popu lar
3V' antenna tuner covers 1.8·30

~IH1.• has lighted p eold
'age Cross- Needle SWRJ
tmeter, 4:I balun for ba lanced line s
f ull stze 300 wall dummy load.
versante Hposi tion antenna switch
you pre -tune MFJ-949E into
rrny load to minimize QRM.
Custom inductor switch was
-fully engineered 10 withstand
erne vonegcs and currents.
Ca binet is chemically etched to
1'5 bond tou gh baked-oil pa int.
VHF/"F Packet lNCs

I

,

MFJ's wol4d famous 3 KWVena Tuner V
Here 's why the MFJ- MFJ-989C

989C is the Iinesl 3 KW '349··
antenna tuner money can buy . , .

Two massive 250 pf
transmitt ing variable capacitors can I

handle urnps of RF curre nt and
6000 RF volts. Lo gging scales.. . -

Precis ion ball bearing roller induclor.three digit turns counter and
spinner knob give you exact inductance control for minimum SW R.

Lighted peakJaverdge Cross-Needle SWRlWallmetcr has 20012000

watt ranges. Supcr heavy duty currrnt bal un has two gianl2
1hinch IFre,\.nle.,~f."'..~:!a'IJgg I

powder iron toroid cores wound with Teflon* wire. _ '" UUl • ii'fiBi. ..2!!!! ,

Six position ceramic antenna switch has extra la rge contacts. Flip Nea rest Dealer/Orders: 800-647.1800
stand. du mmy load. one year unconditional guarantee, a luminum cab- Technical Help: 800-647.TECII (8324)
inet, tough baked -on paint. locki ng compound on nutslbohs. hand les • I , tar IIl1roN!iti"w luan.lllrc . 30lby ITIOIlC'Y back
3 KW PEP, IO'/rJl,4 lhx 15 in. Meter lam needs 12 volts. Add S13 sIh. 'lUrlIllItt (less ,jIIjoo urom from ",IF) • f rff c::atalol

i 0 utter lUI'" uarantee MFJ ENTERPRISES,INC.
;\ IFJ ·s fa mous o ne year No Matter What"· unconditional MF.~ Box 494, !vhs~. State. MS 3';762_

·11 . I ( ion) (60l) 323-5l\69. 8-4.30CST, MJIl-Fri.
g uara ntee means we WI repa ir or rep ace at o ur option your I'AX: (601)323-6551; Add $6s1h

MFJ roduct sold in Ihis ad nomutter what for a fu ll ear. ",.t~!.fj!:.r~;. "'!,!?'f.i,'!lf"'~I,~I'f,{!J),,,~!l~:1!..~!,e
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1270C • _ -~-- .

19·' . ..
\IFJ·1270C supe r TA PR TNC
te has a world wide reputat ion as
most reliable packer TNC in the
td -- many work 24 hours a day for
rs without a s ingle failure !
F'ully TAPR TNC-2 compatible,
F and HF opt;': rationJree AC powe r
ply, new enchanced mailbox
andablc to Si l K with auto/reverse
I forwarding, WeFAX mode lets
print weather maps, optiona l

j-in 240019600 baud modems.
:5 interface, ~fFJ HOSl mode,
MFJ TNe/Mic Switch
12728
I"

S,,'it r h between your TN C or
rophone by pushing a button !
Just plug pre-wired cable s into
r rig's mic connector and T NC.
Plug-in jumpers let you use nearly
rig with Hptn mic connector.
J.1272B, S34.95 /MFJrrAPR TNC2
res: ~tFJ . 1272RXlPK -232 ;

J·12721lYVIKAM VHFIK PC3;
J ·I272BYHIKAM HF Port;
J-I272IlV PK·S8, $39.95 each.
Rpm RJ45 modular pllmre jack re
-e B with M m mQdd number above:

'e g s ne N 'ive RCVR IC1t
1·8 1OOK =::::::.
~'''' ·b~ t5.e
1·81ooW • =. • . .-

irs...·jrt'J Build thi s regenera
shortwave rece iver kit and listen to

ttwave signals from all over the
Id wu h just a 10 foo t wi re antenna.
lias RF stage, vernie r reduction
e, smooth regeneration. five hands.



ne ver see ms 10 ma ke a b it o f se nse to
me why a c ircu it wo u ld work per fe ctly
o n paper. only to do the damnedest things
in rea l life . Th is brings up a n important
step in building your own gear- the raper
work.

Keep Track of Your Paper Work

It's true ! You're really not done with any
project unt il the parer work is finished . I
have a hard time with th is myself.
O nce t he proj e ct starts taki ng
form . it's so easy to lose track o f
the changes made to it. I end up
with severa l dozen versions of the
project. having no idea what ver-
sio n worked and what one pro-
duced smoke. I' ve now goucn in-
to the habit of writing do wn the
date and version number someplace on the
schematic. Thi s way. I have some idea of
what I' ve bee n working on.

I stan with a large sheet o f drawing pa
per. I build the ci rcuit based on the outline
and block diagrams on my chea t sheets. As
I assemble the ci rcu it. I lest and confirm its
opera tion. then I transfer the detai ls onto
this shee t.

After I have the circuit working o n the
prototype hoard. I tear it all down and Mart

to rebuild the ci rcuit o nce more. 801 this
time I usc the schematic I created d uring
the testing phase. It goes without say ing. I
usu ally screw up somewhere along the way
and need to make changes on the schemat
ic. Of course. changing the prob lem on pa
rer still requires changi ng the circuit on the
prototype board as well.

"I get madder than a Klingon in a
room full of Tribbles when 1 see a

PC board with a zillion wires
emerging from it."

If all goes as planned. 1 have a working
project on my hands. hut I' m nor done yet.
T here arc st ill a few more steps required
before I mo ve on to my next id ea . As I
mentioned earlier. a PC bo ard is the onl y
way to bu ild today. So . if I co nsider the
project worthy of a hoard. I then stan to lay
out the basic design of the circuit, again on
paper.

I usually ha ve so me ide a of what and
ho w many types of inputs and outputs the
project will require . A keyer, for example.
will need at least th e wires to and from the
PC hoard. My designs di ller from most of
the designs you may he used to. as I like to
employ some son o f PC It..-rrninal block or
header. I ge t madder than a Klingo n in a
room full o f Tribblcs when J see a PC board
with a zillio n wires e merg ing from it. A

termi nal block or header makes
the board easy to install . use, and
repair.

Perhaps the best thing to hap
pen 10 PC board layo ut has been
the computer. 1'\0 more cut-and
paste with tape and donuts o n
plastic . Now. a computer will al
low you to lay out a circuit and

move o ne o r more trace s or pads in sec
o nds. There are PC layo ut programs for
005. Windows and the Macintosh. How to
usc these programs is a bit more than J want
to get into right no w. but most are ea~y to
learn and use .

A fter you have your PC board laid o ut,
it's time to make a trip 10 the local copy or
graphic arts shop. Here. I have a larger than

When you call or write to our advertisers, let them know you saw their ad in 73 Magazine!

TOLL 1 800 666 0908 PRICING ANDFREE - - - ORDERS ONLY

FT-530
2m1440MHz

Handheld

FT·25OOf,A 2m Moblle

FT-2200 2m Mobile
FT-51R

2m1440MHz
Handheld

FAG-l 00 SHORTWAVE REC EIVER

FT·9OOAT
Compac1 HF Transceiver

Aemote Fltlflt Panel Design

FT-51 00. FT-5200
2m1440MHZ MobIies

YAESUFT....O
All-Band

HF Transceive r

CALL FOR ALL YAESU RADIOS & ACCESSORIES

FT-l 000
150W All-Band Transceiver

NEW EQUIPMENT PRICING AND ORDERS 1-800-666-0908 OUT OF STATE
TECHNICAL, USED GEAR, INFO 203-666-6227 24HR FAX 203-667-3561

Same Day
Shipping
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two . The problem is. you' lI never kno w it
un less you build the project on your ne w
PC board' New this is what I call fun! No
mailer how m any hours I spend checking
the paper layout o f the PC board. J usually
find so mething scre wy with the final pro
ject. It may he a case o f having a resistor
place d to o cl o se to a n IC o r a term inal
block hitting a regulator. Or, I' ve even been
know n to forget a Ve c run to a chi p or
two . Again. make the necessary correction
a nd h ave a sec o nd h o ard h u rned . A nd,

again. check the PC board (lut by build
in g thc c ircuit o nce more . T his t ime
around. everything should be as good
as it's go ing 10 get.

The fin al pan of the project is writ
ing up some sort of instructions for the
project. Do you reall y th ink you' lI re 
member what that j umper block docs
three years from now? G ather a ll the
paper work fro m the origina l block dia-

grams to the final PC hoard layout and file
them away.

While th is does seem to he a lot of work
for a simple projec t. it's well worth the time
and e ffort. The ability to reproduce the pro
ject is a must for most ed itors. Why who
knows. I may want to build your version of
a time co ntinuum projector for Field Day.
and I' ll need the plan s ! III

types. FAR Ci rcuits (18N640 Field Court.
Du ndee, IL 6( 118) will do prototypes at a
fair price . Wri te to find out the finer detai ls .

T h e p ri c e w ill d epe nd o n the s iz e,
amount o f extras like silk-scree ning and
solder mask. and if the board will be dou
ble-s ided with plated-th rough holes. A rc
cent project set me back S300 for two dou 
ble-sided board s with plated-through holes.
T hi s was done by a co mpany that makes
large runs of PC boards. T hey did the work
for me but I had to pay for it. Had I gone

ahe ad with a rUJI o f the same boards. the
cost would have been about $8 eac h in lots
of 100. Even in short runs of 25-50 boards,
the price is q uite reasonable. It's now possi
ble to have a PC board made for a club pro
ject w ithout the cl ub's accountant ha ving
the big o ne.

No matter w hat route you take. the first
board more than likely will have a bug or

" Why who knows, I may want to
build your version ofa time

continuum projector for Field Day,
and l 'll need the plans!"

one-to-one paper copy made of the artwork.
A good quality copy machine that w ill do
enlarging will work too. I ha ve the original
e nlarged as h ig as I can to fit the paper.
M any times I use the " 0" site paper. or II
II 17 inches. If I have a double-sided hoard.
I make the top side o f the hoard in red and
the bottom in black . Again . any good cOP)'
ce nter or graphic arts shop shou ld he able to
do thi s for you at a fair price.

W ith the e n larged PC board trace s at
hand, it's time to get dow n and dirty. You 'll
need a higblighter pen or two and a
night of reruns on TV. The objec t is 10
follow eac h and every trace you made
against yo ur sche matic. C heck off the
components on th e schem atic as you
foll ow the circuit on the paper. Use the
highlighter to mark sections o f the PC
hoard you' ve c hec ked. and those on
the schematic as well.

A fte r yu u have made yo ur correc 
tions. it 's time to burn a hoard . Agai n. that's
a hit more than I want 10 go into right now.
but enoug h to say it's not at all hard to do.
However. I' ve goucn lazy in m y oId age .
and now send the artwork ou t for a proto
type or IWO 10 he made. I don' t like 10 iron
and the resist pe ns are a pain in the bun.
Lucky for us. there are several companies
that specialize in mak ing PC board proto-

To sell your products in 73 Amateur Radio Today
call Dan Harper at 1 -800-274-7373.
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ONI.IN£M u.s.NIEIl'!"ATICNAL CALL PIRECTORY
Hamcall online service gives you access to
over a million hams via your computer &
modern. Updated each month! Only $29.95
per year. Unlimited use , 24 hours a day 
you pay for the phone ca ll.
8OO:2lfl .5611 1tIJ:1I'U-!l777 FAX 7OJ:89<t.9141
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We specialize In CB radio modification
plans and hardware. Frequency and FM
conversion kits, repair books, plane. high
performance accessories. Thousands of
satisfied customerssince 1976! Catsl $3.

g'~~••u~
Charles Byers K3IWK

5120Harmony Grove Road, Dover, PA 17315
Pl'IoI'le 717·292...901

a.c .. .6PIl 8flCI I-.3OPIIl £&T. E-.
"DIstributorship A..-Mabie-
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ChassIs Kits RacIl; Shelves
C8bre Kits Rack~ camets
Assembled CaI:Wlets Antema GI'OlJOding KIts

Slope Box Kits Tower Mot.nted Box Kits
UHF & VHF Anlema Dipole Hangers
Power Divider Kits Other enclosures

Small sheets Aluminum and Brass

BayCom
Modem

Low Cost Packet
for PC I Clo nes

.....
A~~

Fea lutls: Soll wlre-b,..ed PACKET l~ al makes you.
compl,lle. emulale • TNC. Modem conoeclS from
se.ial POf! 10 RIG. Walclldog lime. & . eed ,elay PTT
standa rd. Operales I,om 12VDCO l00m a. wall power
supply inCh>ded. U. ... c rys ta l conlrolled 7910 chip.
VHF and HF.lock & TX LEO Indicators , F.ee copy 01
Version 1.40 Engli, h lollwa,,, Inc luded .
Kh 'StU!! Enclosure •• ••• • $10
Assembled & T••ted Board • • . • • • • $79.95
A•••mbled & T••t.d In Box $89.95

CA Re~ add 7.75% 88!fffl tax. $&H: $5.00
(insured). Fore/gfI orders add 20%. Frx ffIOfe Into
rx~W; una.' size SASE (sse) t):

~ ' A'A Engimring . •u .
2521 W. LaP.I .... tK. M i Mi,". CA$2101 ' 11. ·t 52·211 '

Futllrn: Software--bas ed PACKET Ih.1 m.kes ~our
comptlte. en'Iulale • TNC. Modem conrle(:t. trom
c..sette port 10 RIG. Watchdog Urn• • & leed lela~

PTT . I. nda.d. Power~ived Irom Compuler. Uses
crysla leont.ol led 7910chip. VHF a nd HF.Lock. TX &
RX LEOs . F.ee c opy 01 V<'!., ion 2.03 s oflwa.e
Included.
Complete Kit Only • ••.• ... .•• ,$49.95
A••embled & Tested , ., . . "." ••$69.95

CA ResldenfSadd 7.75% &/lief tax. S&H; $5,{)O
(iAAJred). Foreign otrJers add 20"- For mont Into

01~ list; SIJrId /epa l size SASE (SSf) 10..

A.A Engimring ::IE'
2521W l .p, lma.K· Anahaim. CA 92801 • 71(-952.211 '

Dayton Booths 332·333

....-DlgICom > 64 Modem-...,
L_ Cwt PaclIet lor the Comm l dl •
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THE UlTIMATE NOISE/INTERFERENCEREDUCTIONAND FILTER UNIT

At long last, the most advanced noise reduction/fil ler unit
isnowavailable frorn JPS. DUALDSPcbipsare used in the
NIR-12 to provide simultaneous bandwidth filter, noise
reduction (2 types) and tone removal. Both Spectral
Subtraction (NIRN) and Dynamic Peaking noise reduction
methods are included to provide reduction of IMPULSE
noisesaswellasatmospheric whitenoise. AnAUIUMATIC
NIR® mode is included to set the noise reduction at the
optimum point, based upon the measured Signal-To-Noise
ratio of the received signal. A spectral notch filter provides
cancellationofmultiple heterodynes from tune-ups, adjacent
channel carriers. CW. RTIY. or simular signals without
interfering with voice signals. The notch filter operates in
5 milliseconds or less. The super-selective FIR filters are
continuously variable in both bandwidth and center
frequency. Bandwidth is adjustable between 50 Hz and
3200 Hz. The user-friendly fron t panel gets you operating
on the air in the shortest possible time. An internal access
to the dual DSPs is provided via RS-232 for experimenters.

OIherfine IPS Amateur Radioproduets include: S IR- IONoise &: Interfereoce
Reducer; NRF-7 Ge neral Purpose Noise Reducer <!It Filter Unit: NTR· J
Wideband Noise and Tone Remover: SSTV- l DSPFilterfor SSTV ;!'W-W
OSP Spectral Notch Piller. I i SVACl12VDC adapter avai lable

" you want the best, get JPS.

I!!!:I:2:iI JPS Communications. Inc.

-First and Finest in DSP Noise Reduction-

NIR-12
With Dual DSP

TOLL FREE ORDER LINE: 800·533·3819

We accept Me , VISA, Money Order, or Check (SUS)
P.O. 80)( 9n57, Raleigh, NC 27624

FAX: (919)790-1456 Technical Info: (919)790-1048
Compuserve: 71673.1 254 Internet: jps@nando.net

Contact us for a dealer near you.
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Number 5 on your FMdbaek card

W ar t Remover
Build this easy module to eliminate unsightly wall

parasites from your shack.

by Michael Bryce WB8VGE

The Wart Remover

l r's simplicity itsel f. I wanted a projec t

leave plenty o f ripple o n th e DC th ey do
supply. Some wall warts supply o nly low
voltage AC to their loads.

Looking around my shack. the wall warts
I ha ve come in severa l d iffe re nt fl avors .
They' re e ither in e-volt DC o r 9-\'011 DC.
with some AC-only ones thrown in for good
measure, I usc my main 12-vol1 battery hank
for all my lz-vott needs. thu s I have no 12
volt wall warts.

that everyone could build, So. using off- the
shelf parts tha t are easy to find was my fir !>1
goal. It a lso had to he casy to adj ust. In keep
ing with ham radio trad itio n, il had 10 be
cheap. too .

what I cumc up with is a stoc k LM 3 17
regulator circu it. The circuit is a s tand ard
constant vol tage type. I fi gured it would be
easier on everyone to go constant vo ltage in
stead of constant curre nt because of the zil
lions of d ifferent loads wall warts ope rate.

A PC board is used to speed up the pro
ject. In fact. there a re two PC boards. The

M
O~I of them are small. hlac" and ugly.
Eve ry ham I know of has dozens of

the m suc king up juice . even when they' re
doi ng. no work at all . They hide in the n!tJ~1

out-of-the-way plal'es, yet they're alw ays in
the way. They can Slick the life right out of
your standby batte ry ban ks if you ' re on in
vc rtc r power. To top thin gs o ff. they 're e x
pen sive 10 buy if you need one. What <Ire
they? They' re wall wan,.-small power sup
plies you plug into the wall outlets.

Loo k arou nd you r s hack. Ho w man y
wall warts do yo u have plugged in '! Five.
10, or e ven more "? T hey " cc p my inverter
on all the time and, jU~1 li],c parasi tes, they
sue " power from rhc invcn er even tho ug h
the device they' re suppose to he runni ng is
turned off.

Every time my wife wants to use an (Jut
le t, a wall wan must he removed fi rst. O f
course , she a lways manages to get the one
attached 10 the backup lig.hting: system. After
repl ac ing the batteries for that light for the
la s t t im e . I came u p wi th the " Wa rt
Remover." Thi s s imple projec t will a llow
yo u tu remove ju st about all the wall wart s
fro m your shack. You can build yo ur own
Wan Re mover for about .s.-O or so. lt"... easy
to build and requires no spec ial test gea r 10

adju st.
The basic module will replace up to tour

wall wa rts. and you can add o n a second
module if you want III remove more. If you
only have three or less (arc you kidding "?),
yo u need o nly build the circ uit for your
needs , The Wan Remover will replace up to
3 amps worth of wall wart s. An extended PC
board will hold tip to eight reg ulators. and
you can piggyback another extended bua nl
for a IOt,,1of 16 regulators.

A Closer Look at Wall Wart s
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~1os t wall warts arc not hing more than u
srnahtransformcr. d iodes, and a tiller C:lP,Il'
itor. In fac t, if lUU rip one apart. you ' ll find
perhaps one diode. maybe two. and a small
filte r cap acitor, They have 110 active devices
ins ide . such a s reguluto rs o r t rans istors.
They' re scaled up in plastic. making re pair
a lmost impossible. When they go bad . ) 'OU

gel a new one. With guts like this, most wall
warts have very bad voltage regulat ion and
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INNOTEK Inc.

X·BAND TRAN$MlITER

Mriature (211. xJlA x
;:;:...;;: I·)GaAsmicrostrip

ransmitter pre
vides 10 dBm centered at 10.525 GHz.
Integrated microsmp patch antenna elimi
nates the need for an external antenna.
Advanced matching techniques secured
good temperaturestabilitywith Iowfrequency
pulling.Greattorlong-rangetesting01 radar
detectors, calibration of radar receiving
equipment. and point-To-point communica
tion links.
Complete Assembled Syslem $39.00
Parts & Instruction Kil S29.00

Plus $2.00 Shipping and Handlmg
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Direct Digital Synthesizer Kits
OOS-3. $149 kit, $199 assembled.
• 2 Hz to 12 MHz, 2 Hz steps. Sine & TIl.
• Dip switch or parallel bus controlled.
e 3'x4' PWB. Requires +/-5VOC.
e 5ppm internal crystal oscillator.
0053 PC. $199 kit, 5299 assembled.
e 8 bit PCbus version of 005-3.
e Sine output to +20dBm into SOn.
e 0470 dB step attenuator added.
e Provision for external clock added.
e V-Basic and Csoftwarew/sources.

0054 rc. $595 assembled only.1:7i1D
· 5 Hz to 34 MHz.O.02 Hz steps.Sine & TIl.
• 32-bit DDSwith 10-bit OAC.
• ISA bus compatible w/software.

4Cal/. Write. FAX Dr e-mst for catalog
Novatech Instruments, Inc.

1530 Eastlake Avenue East, Suite 303
Seattle . WA. 98102

(206) 322-1562 FAX (206) 328-6904
e-mail: novatech w eskimo.ccm
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• Co mmunicat ions Receivers
• Portable Receivers
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• Amateur and SWL Antennas
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• Books and Manuals
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columns , we recogn ize the need to go
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70 Route 202N , Peterborough, New
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Figure 2. PC board lavout and parts placement.
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full -wave diode rectifier and filter capacitor
mount on one board . This board plug.. into
the main regulator ~J'If(J holding the LM3 17
regulators. You ca n add o n a second. or
third. regulator hoard Ily »tacking the m. A
cable with a plug-on .156 ce nter connects
allthe boards together. As [ mentioned earn-

CT. there is an extended PC board which will
hold eight of the LMJ J7 regulators .

Each regulator boa rd wi ll holJ fo ur
LM 3 17 regu lators. Each regulator has its
own voltage adjust pot. You can build all
four regulators. O ( only one. adding more on
as your need s grow. Since each regulator can

supply up to I amp of current. the tran s
former and rectifier/filter board should he
able In ha ndle the required current. II 's qu ite
possible to han: up 10 16 urnp, of current if
you add (In 1....'0 ex tended regulator boards
and fully load them do wn. However, we're
k inda lucky till this as the loads wall wane
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9 Autry
Irvine. CA 92718
(714) 458-7277 • FAX (714) 458-0826

MOOEl VS-SOM

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

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS
• SOLiOSTATE ELECTRONICALLY REGULATED • INPUT VOLTAGE: 105-1 25 VAC
• FOLO-BACK CURRENT UMITINGProtec1s PowerSupply • OUTPUT VOLTAGE: 13.8 VDC ± 0.05 volts

from excesslve Cll'Teot & continuous shorted output (Internally Adjustable: 11-15 VOC)
• CROWBAR OVER VOl1AGE PROTECTION on all~s • RI PPlE Less than 5mv peak to peak lfuliload &

f'ttP! Rt-3A. I~ .S-~ IS-<&L. IU t. low tinel
• MAINTAIN REGUlATION & LOW RIPPlE at low line input • All units available in 220 VII; input voltage

'WItige rexcect rcrSl·11AJ
• HEAVY DUTY HEATSINK . CHASSIS M<l.INT FUSE
• THREECONDUCTOR POWERCORD ex~pl lor RS·3A
• ONE YEAR WARRANTY. MADE IN U.S.A.

SL SE • LOW PROFilE POWER S UPPLY
CDI.I CDntlnulUl ICS' Size II N~ ShlP~'"lMODEL Grly Blick Duty IAllp11 IAmpal H-w - Wl .<

Sl ·11A • • 7 11 ~ -N· 9% 12
Sl-11R • • 7 11 21<' 7 ... 12
Sl-11S • • 7 11 ~·N· 9% 12
Sl -l1R-RA • 7 11 4%- 7 ... 13

RS-L SERIES • POWER SUPPLIES WITH BUILT IN CIGARETT E LIGHTER RECEPTAC LE
Continuoul ICS' SizI [lNI

MODEL Duly IA",pll [Allpal H- W· b
RS-4l 3 4 3'h. BY. - 7'10
RS-5l 4 5 3'h . 5Yi • 7'10

ShI",",wt lIb..1
6
7

9
25
37
50

RM SERIES
/. ~ ,, ,

~ Eli ..
!li/l. o",- _ _ I

MODEL RM-35M

• 19" RACK MOUNT POWER SUPPLIES
c.ntinuoua

MOD EL Dul, IAm psl
RM·12A 9
RM~35A 25
RM·50A 37
AM -BOA 50

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

lCS'
IAmPlI

12
35
50
55

"35
50
55

Size 11111
Hx Wx 0

5'4 x 19 x 8'/0
5'4 x19 x12 'h
5'/0 x 19 x 12'h
7 x 19 x 12'h

5'1. x 19 x 8'1.
5'1. x 19 x 12'11
5'1. x 19 x 12 'h
7x 19x 12 'h

Sh,..",
Wl UbI.!

16
38
50
60

16
38
50
60

RS·A SERIES -MOIlEL '0, ....
RS-3A •
RS-<A • •
AS-5A •
AS-" • •
RS-7B • •
RS-l0A • •
RS·12A • •
RS-12B •
RS-20A • •
RS-35A • •

MODEL RS·7A ~50A •
-70A •

C••li.n..
1,1, [A.,.)

25,
•5
5

7.5
9

•16
25
37
51

leI '
IA·,.I,
•5
7
7
10

""20
35

lil

:ill'l lll
Ix wxI

3 x4"' xS,*
3"' x6"" x9

31't x 6'1t x 7'4
3"'x61; x9
4 x 7'h x 10310
4 x 7'h. x 101{.

4'" x 6 x 9
4x7\7 x 10'"
5 x9xIO'"
5 x11 x11

s x 13"' ><: 11
6 x 130/. x 12..

U t.,il ,
WI. Il h .)

•5
7•10
11
13
13

"27....
"

n l.,il .
WI. (Ih .)

Siu lllli
Il x WxI

ee x e x s"•
Cilliin..
D.t, IA."IMODEL

• Switchable volt and Amp meter
AS-t2M

• Separate volt and Amp meters
AS-20M 16 20 5 x 9 x 10'h 18
AS·35M 25 35 5 x 11 x 11 27
flS..50M 37 50 6 x 13'" x 11 46
AS·70M 57 70 6 x 13Jf. x 12'. 48

RS·M SERIES
,.....;...~

CS-lmerm,t1ef1t CommunitallOn seo.ce (5O'lI Duty Cyete 5m1A. on 5 min. 0",

MODELVS-35M

VS·M AND VRM·M SERIES
'CO ' IInlll ) UI.,I••

IA.,I) Ix .xl W1.llh .)
@13.8V

" 4'II x8 x9 "20 5x9xl0'11 20
as s xt t x u 29
50 6x 131/0 x 11 ..

35 5'" x 19 x 12", 38
50 Slio x 19 x 12", 50

ICS· Slu l l'l U j.,111
A.,I Ix .xl WI. 1"1.1

7 4 x 7\7 x 10J,l" 10
10 4 x 7'k x 101/0 "" 4'h x8 x 9 "20 5 x 9 x 10", ta
11 2%x Nx9 % 12

CIRCLE 16 ON READER SERVICE CARD

7
10

c._li.H••
D.t, (AII,II

@13.8VOC @lOVOC @5VOC
• 5 2

16 9 4
25 15 7
37 22 10

MODEL

'IS '2M
'IS-20M
VS-35M
'lSSOM

• Variable rack IllOlIfl1 power SlJppl ies
VRM--35M 2S 15
VRM-50M 37 22

• 5eparate Volt and Amp Met" · lkrtput \loltage adjustable from 2-15 volts · C!.Irrtnt limit adjuSlabie from 1.5 amps
to Full lDad

• Built in speaker
Coln Clltinl..

MOOEl '0' II,,, III, (A.,II
RS-7S • • 5
AS-lOS • • 7,5
RS·l2S • • •AS-20S • • 16
Sl-l1S • • 7

RS·S SERIES



"Be careful when installing the ma1lY
electrolytic capacitors-they must be installed
correctly or you'll smell bUTlled capacitors!"

supply are usually very small. The dead wall
warts in my pile had currents rangi ng from a
lo w o f 30 rnA \0 a high o f 800 rnA. with just
about everything else in bet.....een. In my fiN
Wan Remover. I settled for a 2-amp rating .
That's enough for a 500 rnA load on all four
regulators.

How It Works

The power t ra nsforme r sup plies th e
diode/filter hoard with about 14 volts. Since
I did not wa nI to power any of my 12-\'0 11
loads from the Wart Remover. the lower sec
on dary voltage From the transformer will
hel p 10 keep the bc,u dissipation down on
the regulators.

'Inc full-wave bridge rectifier and filler
capacitor supplies the regulator
hoard with a source of OC. On
the regulator board. resistor R20
limits, the current flowing into
the "po wer on" LED. This LED
glmn whenever the wan Rc
mover i~ plugged into the AC
ma in s . There i ~ no "on /o ff"
switch.

Diod e s 0 1 and 1) 2 pro tec t the LM 3 17
from reverse voltage damage from batter-y 
operated loads such as rechargeable lights
and radios.

For clarity. only on e o f the regulators is
sho wn in the schematic o f the Wa rt Rc
mover. Reme mber. there nre four regulators
on each regulator hoa rd .

The LM3 17 adjustable regulator is rcx r
book-simple. I added a smalllead 10 each of
the regulators to keep the L~13 17 stable un
der light- or no- load condiuons. Eac h ou tput
is decouplcd wit h a 1000 J.lF capacitor and a
.{H capacitor. The smalle r tantalum capaci
tors on the input and output of the LT\13 17
keep the reg ulatons ) fro m osci llating.

E,K'h LM3 17 has its ow n trimmer used 10

set the ou tput vohagc. Resistors R1 and RJ
make fine vol tage adjustme nts a hit easier
with the sing le-turn trimme r. All the t rim
men; arc mounted nat on the PC hoard so
you can adj us t the output voltage wi thout
standing. on your head. If you s tac k more
than one regulator hoard. you"H find adjust
ing tbe bottom board interesting. I have my
top re gu lator hoard o n a hinge so I can
swing it ou t o f the way to reach the bottom
board . Really. once ) 'OU !>Ct the regulators to
their proper vo ltage, you won 't need to me~s

with them agai n. unless you want to change
the voltage sell ing.

Assem bly

I hig hly recommend the usc o f the two PC
hoards for this project . Yes. you can usc just
about any method you fed comfortable with
to build your own Wart Remover. but the PC
board is the way to go . BOIh PC board s and
a kit of parts arc avail able t ,

The main r ....g u la tor hoard a nd the
filte r/rectifier hoa.rd are ~ i ngk-sidcd. A plug
with .156 centers connect s the fi lter/ra 'ti lier
hoard to the regulatm board. On each regu
I"tor hoard is a h....ade r. a lso on .156 centers,
to piggyback a ~""c(ll1d or third regulat or

board. Remembe r to keep the total current
within the ra ting of Ihe rectifie r and trans
former. If you usc the PC board set, you can
use either plug o n the regulator board. The
headers have a locking tab making reverse
polari ty misrakes history.

To am id confusio n when Sluffing the PC
board. each regulator and its components re
peal. For one main regulator ho ard, there
will be four R I resistors. fou r C I capacitors .
four C2 capacitors, and so on. Eac h o f the
four regulators is identical in eve ry way.

Each of the fo ur ind ividu al LM 317s has
its o....-n heat s ink. You can use a sma ll hunk
o f aluminum if yo u don' t want to mess with
the ones described in the Part s List. There i .~

no need 10 insul ate the L\1J 17 from thc heat

sinks. providcd each regulator has it s ow n
heat sink. A word of caution however: If
yo u use a single long strip of alumi num to
heat-s ink all the LM 3 17s at one sho t. you
must insulate them from the heat s ink. Ap
ply some thermal goo and fasten them down
with 6-32 screw s and nuts.

Be careful when installing the many d ec
trolytic capacitors-they mUSI be ins talled
correctly or you'Il smell burned capac itors !

I mounted the two PC boards. transformer
and fuse holder on a small shcct of liS-inch
alumi num. I believe it to be a CUI-down 19
inch re lay rack panel. A I/.f- inch hole drilled
in each corner provi des an easy method of
mou nting the Wart Remo ver to the wall .
Thi s ope n-ai r construc tion also he lps keep
the LM3 17s cool by providing natural con
vec tion cooling .

The rec tifierllilte r board has four mount
ing holes , one ill each corner. Or, you can
tum the board ov er and use the hole in the
bridge rectifi er 10 hold the assembly. T his
way. the aluminum mounting becomes the
heal sink for the diode assembly Use some
thermal goop here. too.

Safety first ! Be sure you include a fuse in
the primary of the power transformer. I use a
3-amp fast-blo w fuse in an enclosed fu se
ho lder. Again. safe ty fir st- use plenty o f
ta pe or heat-shrink tubing to fully protect
yo ursc lf and othe rs from any exposed II ()
AC po ints. My Wart Remover is bolted omo
the wall. If you elec t this me thod. too, some
sort of safety cage would he a great idea. es
pecially if you have children in the house.

The transformer is not at all critical. You
can use j ust about any t z-volt secondary at
.... hate vcr current it can deliver. Re membe r
to add up the 100ai current you 're go ing to he
using when looking for a tr;Jnsfonner. Good
sources for tram.formers are surplus elec
tronic deal ers. hamfes ts. o r yo ur huddy 's
j unk b()){ , I hu ill a Wart RemO\-er us ing a
transformt'r from a defunct VCR! Worked
great ! In a pinch. Radio Shack carries scver-

althat will fi tthc bill qu ite nicely.
Of course, you"ll need the prope r-fi tting

plug for each load . You could steal the plug.
cord and aIL from the wall wart, hut don't.
Instead . wrap it up nicely and put it away in
the origi nal box it came from . T his way
you' ll know what it's for a year from now.
Radio Shack carries an Impressive collection
o f coa xial ja~·ks. Mou ser E lec tro nics a lso
carries dozens of coaxial plugs.

Setup Adjustments

All you really need to do is prone the out
put of one regulator at a ti me and set its o ut
put voltage. The only precaution here is to
set the output o f the individual regulator for
the voltage required by the load and not the

open circuit voltag e of the wa ll
wart! I have one wall wart lis ted
at 9 volts DC hut open circuit
milage read almost 17 vons! If
yo u want to o pe ra te your tape
recorder and it req uires 6 vchs.
set o ne o f the regulators for 6
vo lts . 1I 's a good idea to mark

what reg ulator is running what load so yo u
can refer hack to it if you need to at a later
date.

Adjustlllt'lit

Plug the transformer ' s secondary into the
rectifier/ fille r board. Plug the transformer in
to the AC ou tlet. Check for about +1-1 m ils
at the output of the rectifier boarda. Unplug
the trans former from the AC mains. Now.
plug the regulator board into the filter/recti
fie r hoard . You can usc either plug on the
regu lato r board . Put power to the tran s
former and you should Sl 'C the LED glow.
Now, all you have to do is set the output of
the first LM3 17 to whatever m ilage you de
sire hy adius ring the trim mer associated with
that LM3 17. Then. move on 10 the next reg
ulator until you have them <Ill set.

The fi nal step is 10 solder the proper con
nectors to the PC board. Be sure you have
observed the correct polarity of your load !
Yo u don "t want to cook it be cause you
hooked it up backwards. It wou ld be a very
good idea to clearly mar" each cable coming
from the Wart Remover so you know what is
wha t nex t month .

Last Words and Precautions

Every wall wa n load lvc owned states
something ubout voiding the warra nty if the
device is ope rated fro m some thi ng othe r
than the wall transforme r supplied . If you
have second though ts about powering your
$500 wulkt hi ng wit h th e Wart Re mo ver.
then don ' t .

If your lo ad re charges its o wn intern al
baneries ( rechargeable n'l ~ hligh t s , HTs. o r
hand d rills). proceed with caution ~Iany of
these loads count on the wimpy regulalion
of the wall wart to keep from O' eR-harging
the ball eries.

Therc ' s the po ss ib ilit y of cross-wiring
some de\'ice lo . depending o n how they are
wired intcrnally. I" \'C not hOld th is happen.
but th ere may he times when you wo uld
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STEREO FM TRANSMITTER

DA. NI-CAD CONDITlO NERlF AS T CHARGE A

Run 'IOU own SIereo FMradIO sta1lOl'l! TI1III5IIlIIS I~ SI\I"aI r=;====
in IhlI 88-1oe MHz FM b!oll(\('I$' IW'od up 10 1 mile. OBIailed
~ proviI:Ses~ no on FCC regs. • nI8IIIIiI ideas arcl
ra"lll' 10 "peel. La lll$l C1esign IN tures IGJUSlilbll Iinl IevII
~ jQ ""'P" sis IW'ld erystal~~_ COi,,,,,*
10 any CD or taPe pIlIyer. mike miO., or ral)o. Inelur:Ies tr"
U*'lI1OOl1OO! For • pro kd Idclcur IIIIIl;:Iing case sell ..., on
bof,rc1 -.ftIp ......
FM-lOA Stereo IranSmifIef kil .._ _ _ .__S34.95
CFU Cue.whip ani set .., __ .S14.15

SYNTH ESIZED AUDIO GENERATOR

DDS IDIr~' O'g'IIi S.",tI'lUI$)
II!elWlolo9Y I:Iring$ you I ...-.rc audio
gane'alOl' It I It"IUIi(: price '
Genefares _ O. 01 HzIII SO KHz with

.... clogil LED dilPayol~ . Sone I ~~:::::::::;::~~~=======~~:!===iiWllI SQUilIll _ OUIPA~1l" bIp 1)-5 r:
vdl p-p. F,equerq seled~ by direo:lk~ entry arod
with IlarllIy eontiruous lI.r1e \I.I'Ii'Ig lnob. Crys/.Il tontroled
8CCU'aty ol to ppn and two memcwin lor rapid frllQ<.'eI'C'f
ehaMOn. Reli" that jury. rigged old gen'flltH' and treat
y(lUIseff to troe pleasure 0/ USl"g I roew Ilat&-oI·Ihe-arl SQ .
SSO'
50·550 M ..5199.9 5 SG·S5OWT _bled ,...$269.95

AIRCRAFT R ECEIVER
Heat eJ:Cllng e-een
communicatiotl s 
pd up pl.-.es ~ to
100 mIles away!

~~:-::;;;~_"_ _ R. U;ves 110·136
UKl AM " ' band. smooth varadOl' UwIg $UPettIeI willi
AGC. ceramIC hlte" adjustable ' (lu, tell. • xcenenr
Sef!S,!,vrty and lots of speaker volume. Runs on 9V
battery. G,.al lor Ill' shows or Just hanglrig arOl.Kld the
W'JlOrI! New 3().page maroa! details pilol talk, 100. Add
case lie! !Of "pro" look .
A.A· ' krt ...,,$29.IlS Matching el" ' I t. CAR ...514.95

CRYS T AL
RADIO

F\ellve !he raOO pas! '/II'IlI'J e aystal set
~ke your grandlall'Jer buill Uses gerUIe
Galena crystal aI'ld calWhlshr, Several
ditle re nl lypu 01 ,adios e re built.
inelu ding standard AM broadeasl.
shortwave and eYen WW II lo ollole
style. To compare modern Sfm;con·
doctor detectors. we include a diode tor
comparisOll. No soldllring required and
we even give arnetV1a ideas. Radio 101
lree. get it now balOlll O;lI\on taxllS it!
CS-l Crystal set kit $19.95

S P EED R A DA R

STEREO PEAK HOLD BARGRAPH

S P E E C H S C R AMBLER

_ ;;_~~"...~. ;,,~e DcwIer radIr lui "doel<s" ears. pia'wt$, be*$. hotses. \liI<e$ Of I/I'l1
to: largt rnovrog objIct OperaleS .. 2.6 GHz .... up ID 114 _ 'a'9l. lEO

dgIlal readooA ist:I'V' IP"d 1'1 rnle$ per hru. Uoo,_s per IlotI" Of
IeIIt per seeonCI! EIfll/IOIIt llIJlpIj 8IIc7Ifos lor f kg 10 aal DoppIIJr
sMl Usestwo l -tl eoI* eans lorarrtema (nol inclJdtCll and _ on 12

I VOC. Easy 10 b"ild .. ""'oooa.. ciIwIIy is PC *'Pint. ASS plaslie
ease wilh speedy graohieS lor I p.-olessionaIlDok. AVII)" useful and fuI.
of.ft.rl kit.
$0-7 Complele kd ,S99.95

TOUCH-TONE DECODER

DIGITAL VOIC E R E CORDER

Cllanertloo digilal voice storage unll wlll record your message 01 up 10 20 secClllds.
Timf is splil up inl0 10llr 5 slleond bfoeks which can be played iIlparal1lly or
cascaded lor longe. messages. An LEO display shoM messegll localiOll and
Q.IITe<'l\ mode lor easy operation.~ b\lft-1n interfaces allow simple comection 10
trlll_n.I'S lor automalte keying wl>en Ihe PTI is initially closed or efter it is
r!l! 1Kllll. You can even loop 'fOIl fig's mike 1IVclul;l!he CI\allerboll. For conies! or
tin 1/IiI,,!hI C&1 can dIiYe an fll\emaI~.Irdldes. builI-1n tledrel mike.
For lhIllnishing 1OI.dt, lldII ru rneIdong case sal.
C&t Voiee reeorder kil.._._ ...SSU5 CC8 Mateting case set ..... S14.9S

GnIb Touett-T_ 1'UIlbers fIl1'l all lie .... Jhore or !ape. A -e* '-lok~10 II'Iy raio
speake< or phone hl is all thel is required 10 inslanIly cleeipher lOuch-lone pIlone
runbers Of o:xle$. A 256 GgiI: 11...110' s\IDfn dtococled tIl.I'I'bers IIId keeps iIs rnemooy
eveI'I in hl e-t 01~ loss. An 8 GgiI: LEDcbptay allows )OJ 10 wcil lhrtkql t"e
". '01 t:.'ik 10 eJral'lli'le 1'UI'Ibels. To maI<e if easy ID pidI. o.A IVIlber~ or eodes.
• "dash" it i lSel1ed belwe8i1 sets III (igjts ...., wert! deeoded more '*'2 """"",lCls apart
A "oe"lIaki11a:" (pI/iIy eryslaI ..........., deeodel is used aM'lIllIPd III'Cll8liable
(lelE:!;ln 01~ at up ID 20 lIga per SICOIId! For e.,01 1101"', Ii'IsheclIook.
add OU" matd'ing case set Sli\l1 erDing fIose seeret axles IomoIrooo 'IlOIl lie Tone
G_
TG·l Tone G.abber krt S99.95 CTG Matching case sel S14.95
TG-IM Fullyassembled TG·I and case $149.95

AM T RA NSMITTE R

S HO R TWAVE RECEIV ER

FIt'IWIie reeeivtr thal ~es .... ~.world wiIh ;...t a 12" 1Illemll! Can " ,' .
reetI'4 ..,2 UHzpMicwllrun4-1I ,'. ' , ~.

MHz. T,... super!ltl. has smooth . ' _ ~
varl etor lunIng. AGC. RF gaIn
eoIhl.~ 01 spe;akel' ",*,-1IId _ on IW~.

F~ Sco..c. scI'coI Of l:UI P'lljIa. prordes I'ows 01
/u'l lor _ h JI'OIIIS8ficuI ox..For '" ca". w l$iCla cur
shortw_ w Two $III\d\II)It NnOI lin 3-22 MHz
~~ Ndl1 MHz on yo.Il" _ rICio ciaI. Add
somt 10 yo.Il" ih't hOme'
Shortwa ,. ;Illf kil. SA1 _..,S29.95
Shortwaye converter kit. SC I ,$27.115
Maleting ease sellor SAl . CSA _$14.9$
Ma case sellor SCI. CSC , ,,, ,,,.,., S14.9S

Hq. q.,aIl1y. 1IUI AM blcadeast band 11_ IS cles>gneCI

Ildelty 1iI<. ltle bog eorrmerc:ial rigs. Power 01 100 mW. legal I ~"''''''''''~~~~~~~~;;;;;;;;;;;;;;~''';;;'''~~~.1range of up Ie ,,~ nile, Accepts line level l~ts 110m tape t"
Ind CD pleyers I nIl mh m;lers. 1\H\ab4e 550·1750 KHz.
Cor1lllel. tI'\II'IIJII f lplWs emitry. I'IeIp with FCC I'eCJS and
llY~ IIllfM. ideas. IlIl your own Rush Umbtugh 01 Rick
Dees with tt-.1ONr-1! Mel O\J" ease set lor I true station look.
AM- l Tfansminer kil-. S29.95
CAM Match· case &eL " .. , "", ,S14.115

TI.I'lt in onhi llOO-9SO MHz aetion lIIing f ..-'
your 'JISlJIIg~. Freq..enau lie
w_lecl ... crytQII '*1II"aIl~
10 ... 400-550 MHz range~
. r••y.n inoel\l!MCI Oft buildonlllligh L "::
perlOrInInce 900 MHz-. WII clesq'oIa eiraII teat.ns
•.,.,..... IIIIrnJ IIICl w,..nient oo>oMIypaI ...", Easy
_ Ilo\,r.~ 01 a~l~ablI MI, ."'~ Add O<ll"
mall:flinge-WIb. pro/essioneI tlok-
seN-l Scanner e:onverter kj $49.95
SCN Malchilllil case set S14.95
SCN-tWT As.eembled SCN- I and case , S89.9S

S UR RO U N D-S O UND/REVER B

MICRO-MIKE

FM WIRELES S MIK E S

Keep an ear on II'>e local receate. cece, weather or just
lint afOU'ld. These sensotive~l~ are It.n to
build and use, T\O'leS ""1 5 MHz p;ltbOn ollhe b¥od and
have smool!'I \1Irac:tol' !lTing WIth AFe. dual~
at'a'IIIC hIremg. $O.HIlC:h and~ 01 5Pt'aktf ¥Olo.rne.
Comp.!ele manual l1elails 110"" lh, f'IIS ""ofll alll1
I ppiiabOllS- 2M Alo lransmiIler tits SW RF cu. tJYSlaI
aRnlI (1"6.52 nt.medl. pnH;peCS III'Cl cliIWnlIlIe~
Add cur ease sets lora rice irIstI.
FM AeocNef k ~ Specify b;rd: fA.1C6 (2M~ FR-fi 16M).

FR·10 (10loI). FR-220 (22OtoIi.z1 S34.!15
CFR I.IaIdwlg case see __..__.__..__ .$1U5
FT·I46 TwoMele< fL4 transmtle< kJl .. $99.95

Add eoneert lIa. rU 'SII1 to yoor stereo. TV Of 8'lBIl 2·way radio' Easily sylhesiz. e s1eleo "'eet lrom mono 1OOn:es or richly
fn' .en reguw rrese. Add a big'voice re.erb10 yoor radio voce thaI 01he<t wi. envyl Ou- rf\'el'bl$urrO\J"ld IOOnd !<it uses a
&ocke1 Brigaoe Ie Device lor reliable 5Olid-tlal. perlonnanee. Adjustable reverb. delay and mil eonlfols 10 customize your
sound. Euily conneeted to 'adlOs, Il" eos. ce's I nd TV·s. PIIntly 01 .\!dIo 10 drive a small spemr lor Sland..-k:lnf
operl tion too. E>:jl8IieIence ee lun ancI rMbm !hal $lJTOlI'ld SOIlII(\ provi(\M " wilhou1 spending hUID\lll$! Add O\J" ease s.et
lor I neal. pro look"
RV·I Surround $oundIReverb kit ..•.••.••••••.••.SSII .95 CRV Malehing ease seI S1 4.95
AV·1WT Assembled AV· I and case , ,.189.95

TOUCH-TONE REMOTE C O NT R O L

Tap no the WOIld 01 CXIIIlmeJQlll-lree 1TIOAle..-.cl clalll thal. carne<I 0VllI' many~ FMbrolKIcast racIoo 1I!alIOnS.
[)eo)(\er hooks 10 the (\efll(l(j,Jafor 01 FM radio end tunes the 51HOO KHz SCA SltJcarriel banel. Many ralios have a
demod output. but d your radio dowIl. irs easy 10 locate. 01 use cur FR·I FMreceiver !<it -..tlietl;,; a CXIIIlple1e fM radio
with a democl jack buin-in. These 'hidden" S\bcarriers carry lots of neat programming ' fR)/ll slOck quoIee to IIIlW'S to
musie, from rock 10 easy listening - all eommerciaJ free. Hear what you've been missing WIth the SCA·f .
SCA-1 Decoder krt $27.95 CSCA Mafc:hing cas e set $14.95
FR·l FM receiver kd $24 .95 CFR Malc:hing case lor FR-I $14.95

Cor*oI W\lIIIy~ by T<:IOJdt.TOIlI rtnUe 00I't'd. The lJRC.l his 1& ...*f0ld Ol-.",. 4 11l.... wobge (UfdS
(20 ""''' 0 10 5 YOCI. fWIO Ill( d9IIIl: fll* l10r YOIl.mI. squelch. 11:.1II'd 3 1W1*S iCIjIp.....nn. 10 ms 10 to /lO\J"S'
h o IfvII pa$$WOId eomoI aIows MCJ,IIf c:ontd anl1 1'1lAi-leY1l~ sa: diQil LEO ds;lIIy "- I:\nII'Ify ...-.cleooa....,. eryslIl Wi lli""" 1IU:tHQnI dIcOIiel jlfOYides relabIe opIfIIton.. there·s noID;l .. 1Q .. lR,. be in
W ll• • • c:araI III remoliI raditlS.,~ 1M'.. 1lomn. Of _laD.. 'lith h lJRC.l . kid cur " IIIIChllll c-. set
b a f\Il.....". In$h.
UAC.1 Remote conlrollut _.•.S1211.9S CUAC Malehing case sel .__ _ _.__.._ S14.95
URe-l WT F\IIIy a5-5I:lIT'bIed UAC-1 twld case Sl 8t.95

FM S UBCA R RIE R D ECODER

L-C METER

Cor*Q "'11-.1 ..-.cl &o«to. oIeny~. use ru SMD-1 101IQI.-~ yoo
see ....... 1II'Cl 01.1" I.ISC-l lor OC rnoIor$. The stepper liiver Ieatlne~ speed. hall
step rtIlaIIOI. 1110«10 , ..-.cl poo.er cloWl mode. CIIl oi'We most eny Pepper rnc::lOi". eM DC

~
liiver learures P\Ase 'MdltIlIIOI1Mlla'I coolIIlI dowing U IIlOlOf~M!Il ..

~
loW speeds a1Il can~ moIof$l4J 10 50 VOC 0 10 Amps! AlkIcurC3Se seI

• lor. po olcsS Mal aSS ! li lbly, .
. :9",,)' SMD-1 Sleppet!<it $24.95 MSC-1 DC malorluI $24.95
.- .~ CSMD SMD-1 case ,$14.95 CMSC MSC-I caMl $14.9S

MOTO R CONTROLLE R

Pdc lie n ll'la!"s fIl1'llol you. AI a.nI5 b_ e .i l a~
sqlII in lie 88-108 MHz AtI ba'lcll4' 10 300"~ lor
H9l poo.er flH and P8-1 Ptw:lne bug hi 00 ~ 10 tr.!...
FlA·1 aese \.I'IiI _..__ _ _ S5.95
FM·2, as Ilbove

blJ: we> added mike pre iIfIII) ......_ ..__......$1.95
FM-4. krog rII>ge with

very sensitNe a udio pidcup $14.95
P8- I . Phone bug needs flO batIeIy.

hooks 10 phone Wle ..~_••__••_.......~.....~......$14.95
MC·1. Mio'o aize sensitive mike C8lIridge

for FM-1.2.4 $2.95
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Crimp terminal for terminal housing
Mouser Electronics; 1-800-346-6873
Digikey Electronics: 1,800-344-4539

Parts List

2-position .156 1ermonal housing
2-position .156 lel'mlnal housing
4 -posi1ioo .156 lenninal OOuSlng
a-ooseoo .156 lennlll3l housing

simple. and fun to bui ld. Even eas ier 10 usc!
Of course, now ttnu you have all those open
wall outleis. think of all the new n gs you
can gel! B1

Mouser #511 ·LM317T
Mouser ' 333-BR61
JunkboJ(
Mouser ' 567·7·371·8 A
Mouser #538-09-50-302 1
Mouser #538-09·50-3021
Mouser #538-09-50-304 1
Mouser #538-09-50-3041
Mouser #53&2&48- 1246
~

OigiKey /IWM4602-NO
Mouser #53B.()8.()1(l6

Mouser 11531·PTC10V·1K

Board set onl y $ 15 from FAR Circui ts.
18NM OField Co urt, Dundee. IL 60 11 8.

Extended regulator board 26 fm m FAR
Circuits .

2. The actual output from the filler rcctifi
e r hoard will he determined by the trans
former used.

3. Using: a higher-voltage transformer ,100
changing oul the 1w0 re...istors in the m ilage
divider will allow for full l-amp current at
12 ..'Oils .

2'"
1k trirTYner
560

2'"
Uk
1.8k
1"""",

lN4002
l N4002
470mF
4,7 mF

.1 mF
4,7 mF
LM317T adjustable regulator
s-arro bridge diode
Red LEO

Al
A2
A3
R4
AS
R20
0 2
0 3
0'
Cl
C3
C,
C5
Ul
BAl
0 5 1
Heal smk
J l
J2
J3...
Friction lock PC headers

Soles:
I. A complete set of PC hoards. the filter

rectifier and one main regulator hoard, and
all pan... (except for the transformcn. is avail
able fOT$45 from SunLight Energy Systems.
2225 Mayflower NW. Massillon. 0 11 44647.

connect a tape recorder to a radio via a patch
cord. If the radio chassis is at "+" voltage
and the recorde r b at -,- voltage . things
would become interesting. I' ve not had this
happen as most of the " +" ground devices
arc insulated from th e common ground .
Check 10 be sure before assumi ng eve ry
thing is at the same potential.

You can supply Ihe regulator hoard direct
Iy from a l Lvoh supply such as your main
rig's power supply. When you power up the
ril!..•111 the external loads will also come up.
You can also li se a 12-voll battery 10 power
the Wan Remover. llN. ). D Oll ' 1 forget to in
stall a fuse in the supply line in either case.

If you need some luw voltage AC. Meal it
from the rectiflcrzfl uc r hoard. There are two
pads on the hoard jusr for Ih,ll purpose. Re
member 10 keep track of the total current be
ing pulled from the tmnsforrncr.

Even though there is not enough voltage
for the regulators 10 provide +12 \'Olls. you
can Mi ll delete a 12-\ 011wall wan if the load
current is not too high. You should be able
to set one LM 317 ar 12 volts and draw J(X)
mA or so from il before the voltage drops
too low and the Ie falls out of regulation:'.

If you need to set the output of the regula
tor In a real low DC voltage. say. 3 vo!Is.
you may need to play with the values of the
resistors in the voltage divide r,

1don't know if adding a fuse for eecn OUI·
put wou ld he wonh the lime and effort. An
L~13 1 7 will shut down during a soon circuit
condition. Tbe L~BI7 will also shut dow n if
it overheats.

Last Page

I hope you have as mu..:h fun as I did in
desi gning th e Wa rt Rem o ve r. It' s fnvt,

To subscribe to 73 Amateur Radio Today or Radio FUll

simply callI (800) 274-7373. Don't miss another great issue!

SAM Amateur Radio
Callsign Database

Find Hams q uiddy and easily by CaII5ign or by
Name. Search for a specifl8d City, Stale, or Zip
Code. Print with standard or cl.l&lomil'fId output.
Ideal lor mailing lists, QSl's etc . NEW FOR 'N ,
search flhGfl thai allow you 10 specify FIRST N.lYo£•
LICENSE CLASS. AGE , ADDRESS, Of CAlL
SUFFIX, AREA, OR PREFIX.

SAM Option files include County Cross Reference•
License E~piration Date, Full Dale cI Birth,

Previous Calls and Dale Fifll Licensed

Requife$ tBMCompat ible PC , 17,5 MB cl hard
drive &pQQe . and high-densily l'Ioppy drive .

NOW AVAILABLE ON CD-ROM

Disk V~ $39.95 C[).ROM $39.95
SAM OPTIONS $1.50~

SI>oppong ...o I-..clIM'9 SS00

R T SYS TEMS. INC
8207 STEPHANIE DRIVE. I-lUNfSVlUE. "'-~

1-8OQ.n 3-6922 or 1-205-382·9292
v....,MastPICard Of~

RADIO ENGINEERS
7969 ENGINEER RO , ' 102
SAN DIEGO , CA 92 111

619 - 565-1 31 9 FAX 619 - 571 - 5909

DI RECTION FINDERS
Q; , VECTOR- P' INDER

• HAND-HELD
PHASE SENSE.;j ANTENNAS FOR

- VHF DIRECTION
FINDING. USES

ANY FM RCVR.
ARMS FOLD FOR

STORAGE .
TYPE VF- 14 2 14 4- 220 MHZ S139 . 95
TYPE VF- 142Q LEFT-RIGHT LEOS ,

AUDIO, 144 - 22 0 MHZ S23 9 .95
TYPE VF-14 2QM SAME AS Q MODEL

EXCEPT FREQ. 144 - 500 MHZ $289 .95
TYPE VF- 12 1Q SAHE AS VF- 142Q

PLUS 121 .5 HHZ ELT P'REQ $379 .95
CALL ABOUT IIF OF, ADD $4 . 50 SIH

ATTENOATORS CA ACO TAXAlARCOHt 80 W. _W_ 1.':'~.:=:::;~~
J.I'01.E~; (2111, .... no. oWO MHZ) ':' ••• TO '_

E. _ TVW. NtI _

1.-».0£ P ItO
f .u:: _ ·11 .........
14 G,,-

..... ' ... '06 _ ' .... """" .. _ ru'CAAll.Ctlf:CIl. .. 0_._..c_.._

FOR GE!A:EUSOR LKAD-ACID BA1TERJHS
II TO 211V. " 0n20 VIII:.. 5MIO HZ.

WUHOT~ USB UC38llI l C.
SWIT'CHA8U!CU~, REVERSE aAT'T'DtY
PROTECTION. 'nQClQ.I! aTAItT-UP. OllL SOED
PCII. SCJtFW n:_ I" I.S, FTC FUSE• • -.u

.....11: KII: no 14V: t ...... 1llM . .. .__.• W.N
N TO 2fN 112._ ._.._.._ _ .__.._..•..__._..•_ .• M.N

OPTPNI; TllANSFORME....._ ......_...._ ._._.. .__ ... " .111

"'UTO lOW VOlT DI&CONNECT W MARM OUTPUT* •. • ' 1 00
.....L MIETAL ENCl08URE CALL
I!NCLOIIUR£ WITH CUSTOW WI!Tf' Il * * ..* .*..* ..* CALL

tOW COHTJt0UE8: OUAL LEVl!L VO\.T CONlllOl _ ..'_
1...- CMAkO~IOIW "'IlIIlIETEIOI. ENCl08UIOIE ..• , ...
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Hy-Gain T-...,
WlI ba sftiWed
do"tw;l1D you
Fl'IEE01
shclPo>g COlIl ,

o
ICOM

Barry's supplies ali
MFJ products
Ca ll us direct.

Telephone AUlQpalch
PalChes Ielephone cds from
yow fadio 10 phone line, Great
lor making and receiving
pholll:l ceas where there are
no phone lines. Simple to use.
Writa or lax lor inquires.

TCS- Ultralite
Lbmale. bllllSpJl1aDle·~n;IB~P'"~O~.
c:omnv"icalion 11l<Tllinllll. Make
and '-;oe IhJnlI cab. liIlI. 1eIe_
!lI'I)wI1e>e in 1heViIOfld \fIIl'Iertl
there are no phone linea. Small,
compacl ";!h 1,2 meier dish , FilS
in suitcasa. Mil, SId, 810 specs.
Writa or call.

Save money on batteries.
Ask for Special Prices.

Radios for Business,
Government.

Stocked & Serviced
Cail for Great Pricesl

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

los Precios Mas Balas en Nueva York

WE SHIP WORLDWIDEI
Export orders expedited.

Amplifiers, HFNHFJUHF
AMERITRON, etc.

FH30
Yaesu

Shortwave Radios
JRC,ICOM,

KENWOOD, YAESU,
SONY and GRUNDIG

L..-...r .
lCOl,l we."'16, ~ 1 00, u"OO
I,l""~. r,lOTOROLA.
Y.O.£SU-n ... rooenooe
~1lJ(~ .I"EGE OlC'f , " ING._"'1lXlU "7.-'''_
....."H Ot IICOOoI 1.21 A2OO .. , _T,t,(l

Long-range Wireless
telephone for OYefSElaS. CALL

BENCHER PADDLES
BALUNS. LOW PASS FILTERS

IN STOCK

Antenna Tuners:
MFJ. AEA " T-300,
ICOM, KENWOOD,
YAESU, VERTEX

MIRAGElRFC Amplifiers
ASTRON POWER SUPPLES
Belden Wire & C a b le , lnt'l Wire
OPTOELECTRONICS STOCKED

1C-H1$N1$

"'''

ICOM
HANOHELDS
2GXAT, 4GXAT,
T21 W21"'T,
V21 T, X21"'T.

coe-VHForlH'
SyrIhwed

MOTOROLA AUTHORIZEO OEALER
KACHINA COMMUNICATIONS DEALER

AUTHORIZED AMPUFIERS
DEALER STOCKED:

SONY; : ;:::::-
Shortwave Radios Stocked S~

DIGITAL Ff'EOUENCY CUUftTERS
OPTOELECTAONCS modIIl l300HlA, l).13OOMHz

2300 , 2210 H. 0-2200 MHz, 26001-I . UTC-3OOD, 28 10

y...esu ICOM
" ·23A126/76 1C2I3I4$AT

FH 11E-811.,e11 IC02AT/2SRA
FTH-2006f7008 1C2I4G'"T/24",T

1C-A211U16

W21 T
2Gx T

"YAESU Ham & Vertex Business Radios"
FT-890. FRG-1008, FT·l0000. FT·530, FT·5200. FT-5JlJ-FT411E,
FT-840,FT-900AT, FRG-l008, FT·2400, FT-23R, Fl-7000U'lear.
New VXR-5000syn1hesized Itlpellter 2S wens. VHF Of UHF.

BIRD Wattmeters &
Element. In Stock

'0""""AOR:... '...,...--ICOM:
R·l , AIm,

A11.... An....---e. c.I

Wiele select ion of SW &
Amateur Publications

KITTY SAYS, WE ARE OPEN 7 DAYS A WEEK
SIl1. 1G-S Su"l 11 -4 .....F~ Come lo Ba!fY'slorthebesibUYSll lown

rjJ:;. MO-OROLA SP10. sese. P l1 0, GP3000, Ml 2Q.'0 • ' GM300, GR300 repeate rs.
Domestic, exports and gov't. orders. 281 .H, 481 .H, 2340-H,

CVOITIICTLlSFORNilATESlIN 2700·H, IC-D100 , GP-22A
IIU8l/fESS~ """FW;MOli. I R I

SH:>RTWAYEIlECEIYERS n C-""'ERS- ICOM Bus ness ad os

loDIOllQIA. y.-u,>XlU. KEr.wooD, New F30LT/F40LT, H16, U16,......::a. P -'>'lCWlO, W-llON. fElM.
_00t0J,9JItI',_ V1OO, and repeaters
~

Compul... Inlerface.
SIOCked: MFJ.12100,
MFJ.1214, Mf J-1224. AEA
PK-88, MFJ-l278T, PK·900,
PK-232 MBX WIFAX. DRSI
PRODUCTS DSP 2232

y_V_..
F11+201Il _ l>on:;l

Yff'1l.tlF5 _ YX~,

~"'""""""--

ANTEN~AS

"'-S.lIES.CWlcraft.~,

_ .l(LI,l.r.lETZ, Urtlao\
"'ODUllLox. TOHMA. e.-n.a
..... 8lO'lCI

EIMAC
3-SOOZ
572B,6JS6C
12BY7A&.,...
BIRD

attmeters &
Eternents
In Slack

PI IWM:Ji Krllml:/ltr1.
for ,.,;110. and
pho,.•. CALL

Wherever I go, I take my radio.
Specialist in RADIOS;

Business marine aviat ion,
ham radios and scanners.

AUNCO DJ-5eOT. DJ-S82T.
DJ.F1T. OJ.F1TH, OR-13Of43OT,

DJ-11ClTITH

KENWOOD

'"TS-5OS", T$45O$fAT, R-5OOO. TS-aSOS ,
1M 2411"'"1A, TR-7S1A, KWtwOOd Servlce
Repair, TS14OS, TS69OS, RZ-1, TS-790A,
TS95l1SD, TH-1SA, TH2I9JleA, TM-941A,
TM-741A, TM-732A, TM-M1A, TlI-742A.

CB Radios Stocked
148 GT2. Wamgtoo. Raog&r 2950-70,
Wilson 1000, 10111 Meter ""lomas,
"'ntron, Shakespeare, e re.
Aslalic power mics,
SillIerE. wIbeep, ere.

Surveillance Device. I Unear Amplifier I
Available Ame!ilron.lQom, Kenwood, YI$SU

Shortwave Receivers
• SONY' GRUNDlG
• $ANGEAN .1COt.l

C.1l2212..g25-7000
Satel~te lelepI'lone in SUitcase tor

woltdwide use. CAU.

MAHINE RAl)OS
ICQt,l M7, MI l . M56. M7OOTY. M600

AVIATION PORTABLE ICQt,l A-21
l,lQTQROLA MARINE KING KX 99

(144, 220, 440
MHz), lsoloop.

New York clty's LARGEST STOCKING TWO WAY RADIO OEALER
CO~lPLETE REPAIR LAB ON PREMISES

Technical help offered upon purchll..

" Aqu l Se Habla Espanal"
BARRY INTERNATIONAL
FAX 212·925·7001 Phone 212-925-7000
For Orders Call1·800-99G-2929
~Aday9 ...,M IO U IO P.M,
Saturtlay 10- Spn~ 11· 2pm

Subway. : If6 Spring SI. stop, N. train 10 Prince St.,
F train to Houston St.

Bus ~ Broadway bus 10 Prince St., Path 9th SIJ6lh Ave.

CO....ERCIAl RADIOS
STOCKED: lCOM. Motoro
la , MAXON , St andard ,
Yaesu . Wa m.....o-
palifoes, bu sses. CIVIl
Def IC. PorTa bln.
mo tlll •• , b a •• s . ra ·
PHtIlfl ,..

All
SALES
FINAL

We stock: AEA. Alinco, Ameco, Ameritron, AnleMa SpecialiSt, ARRL,
AsiatiC. Astron, B&K, Belden, Bencher, BHd. Bitternut, CES, Cushcratt,
c cneen. Da iwa , Elmac, Henry a e u. Hustler , Hy-Gain , Icom, KU A,
xantrcntcs, Kenwood, Larsen, Mallon, MFJ, Mirage, Motorola, Nye,
Peiorner, RF Products, Shure , s woero. TUBES & Tube Cartons Uniden,
Yaesu, Vlbroflell , Duplellers, Repeaters, Scanners Radio PubliCaliOn9,

WE ..ow STOQI; CQMIIEACtAL. COMIIUMICAT10HS SYST£MS
HAM DEAlER INQUIRES INVITEO PI-lONE IN YOlJI'l ORDER & ec REIM6UASEO

COMMl!flCIAL "AOIOa .t_ke4 II _nrkle4 '"' pntIIl_• •

Amateur Radio Courses Given On Our Premises, Can
EJlport Order. Shipp'" Immedletel,.

FAX: 212-925·7001
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Number 6 on your Feedback card

73 Review
by John R. Bolduc N1QGS

The Trident TR-1200
Wide-Range
Monitor Scanner
Listen to the world with this compact little unit.

Ace Communications
10707 E. looth Street

Fishers IN 46038
Telephone: (800) 445-n17

Fax (800) 448-1084
Price Class : $369

U..
Locertowns-cooice. fire. hospitals and local QO\Iernmenl lor towns within 20 miles.
Fire clepartmen1s low band---33 MHz and 46 MHz rife services.
Fire departments VHF high band-l54 MHz fire servces.
Fire clepartments UHF band--460-485 MHz fire service .
Race Irack frequencies.
Police locals and State PoIiCe/Sheriffs lor all six New England states.
Amaleur 29 MHz and above.
HFlshortwavelmedium wave (AM) statons.
Wlle's tavonte FM and TV slation aoco .
Research. including Federal ccveromeot a00 800 MHz.

Ir s lightweight, co mpact. has a thou sand
channels, and can tune around the world. I

am describing the TR-1 200 model scanner
from Trident. This is not just a typical police
scanner- this hand-held radio will pick up all
sorts of things that are 01interest to the ama
teur. The TR-1 200 covers from 500 kHz up to
1300 MHz in three different modes: AM, FM
wide, and FM narrow. The modes can be se
lected independent 01 the receive frequency.
scan and search steps range from 5 kHz to
995 kHz. There are 10 memory banks with
100 channels per bank. There are also 10
search ranges that can be saved in memory.
Power is provided by four suppl ied NiCd AA
cells or a furnished 12 VDC power pack .

My f irst im pression of this radi o was,
"Wow, this is light for its size: The unit tilts
my postal scale at just 11 ounces wilhout bat 
teries, and its dimensions are just 6-3/4· by 2
3/4· by 1-1/2". The Trident TA-1200 is very
similar 10 radios sold under the nameptates
A.O.A., Fairmate, Camnis and Yupiteru .

My first lesson uSing the Trident was not to
misplace the user's manual. Although pro
gramming the radio can be mastered, it takes
some practice and some double-checking the
manual. The TR-1 200 has many bells , whis
tles. and various functions. However, they are
not easily memoriZed, and having the manual
handy during operation was usually neces
sary. After logging in on one of the more pop
ular on-line computer services I learned that
other users shared this opinion. In fact. sev-

Scan Bank,
2
3,
5
6
7
8
9
o

eral users 01 these radios have created wal
let-sized and full-sized function sheets to car
ry with them.

So what does the TA-1 200 have to offer
the average ham? The Trident will tune to ev
ery amateur Irequency below micro wave,
Irom the long wavelength 160 meter band at
1.800 MHz through the 1240-1300 MHz ama
teur band . The tuning knob on the top 01 the
radio makes it very easy to tune up or down a
lew kHz at a lime for fine-tuning. One draw
back for the ham, however. is that single
sideband mode reception is not available in
this model. What this means is that below 29
MHz there is limited amateur traffic that the
TA-1 200 user will be able to monitor. Only
traffic that is in the AM mode is intelligible. Of
course, the majority of traffic here is SSB or
CWoIf you want to pick up SSB or CW, you
either have to add a BFa or look to another
radio. Trident is now offering a model that in
cludes a BFa, by the way.

Scanning

Scan banks can be scanned individually or
in groups. For example, banks 2, 3 and 4 are
programmed for fire: and banks 5 and 6 for
the big NASCAA race. You may certainly
scan all groups at once, but this means po
tentially scanning through 1,000 channels.

While the casual user may have difficulty
filling two or three banks 01100 channels, the
seasoned scanner buff can find ways of Iilling
1,000 channels , although it takes some effort.
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Table 1.
Photo A_ The Trident TR-1200 wide-range
monitor scanner.



Wefax Explorer
Integ rated Wefax I APT Receiver and Scan

Converter with Qfax software.

$695 .00 co mp le te
shipping and taxes no t included

::e-.-••
I •

The Best Price / Performance. Period!
Consuucra Wefax I AJYf reception system from individual component receivers. scan converters and image processing software
and you' ll spend more money for fewer features, poorer performance, no automation and a jungle 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 1 year limited warranty and the extensive experience of the leading w cfax hardware manufacturer.
Quorum equipment is used by virtually al l wcfax suppliers in worldwide amateur, conunercial and military systems.

• Integrated Satellite visib ility pre
diction with automatic capture for
up to 8 satellites sim u/taneoudy

• A utomatic time and ephemeris
~1amping f or navigation

• 2 7 day programmable schedulers

• A utomatic digital gain lock in
A LL modes, PLIJclocking

QFAX Features
• GOES / Meteosat Wefax Reception

• NOAA / Meteor APT Reception

• HF Nafax Reception

• Dual RF 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 controlled receiver with 2
UHF, J(J VHF memories and scan

• On board audio amplifier and
speaker with sof tware controlled "0'·
ume, squelch and mule

• A utomatic Unattended Animalion
works continuously

• 8 bit data for up 10 256 gray levels

• View at up to 12S0x 1024256 color

• Use TIFF, GIF or r e x f.eformals
and convert to BM/~, lPEG, E/~S

and binary

• Contrast; Brightness, 3D effect,
Sharpen, Smooth, Noise, Histo
grams and other image processing

• Ephemeris based NOAA A PT navi
gation with Keo-political and lA1
Lon overlays

• NOAA Tool.. show satellite path,
lAI- I-On of cursor, distance and
bearing 10 ref erence poinl

• A utomatic Temperature Calibration

• Color Palettes and NOAA curves

Quorum Communications , Inc. FAX (21 ~) 915-C127C1
X3C1~ Es te rs II hd . - Su ite X5C1 - I ni n ~ . Texas 75 C1 f,J ( 2 1 ~ ) 915-C125f> III1 S ( 2 1 ~) 915-C13~f>
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Search Bank,
2
3,
5

•
7

•
9
o

Range
33.440-33.980 MHz
46.060-45-500 MHz
44.780--45.460 MHz
462 ,550-462.725 MHz
146.400-147.400 MHz
88.100-107.900 MHz
11 8 ,000-136.000 MHz
225,000-400.000 MHz
153.n O-154.445 MHz
460.025-460.500 MHz

Searc h Step
20 kHz
20 kHz
20kHz
12.5 kHz
15 kHz
200 kH,
25 kHz
so kHz
15 kHz
25kHz

Table 2 .

.-
FM narrow
FM narrow
FM narrow
FM narrow
FM narrow
FM wide
AM
AM
FM narrow
FM narrow

uy
Low band 33 MHz lire
Low band 46 MHz fire
New HampstWe Stale Police
General mobile radio service (non·business)
2 meter amateur
FM broadcast
Commerciallprivate aircran
M,lItary a,rcran
Local fire department
Boston MA renee

33.00 MHz FM narrow .25 flY
44.00 MHz FM narrow .20 flV
5400 MHz FM narrow . 43~V

146 00 MHz FM narrow . Zl ~V

156.00 MHz FM narrow . 35~V

166.00 MHz FM narrow . 35 ~V

408 00 MHz FM narrow .98 I1V
450.00 MHz FM narrow .75 ~V

460.00 MHz FM narrow .SO IlV
470.00 MHl FM narrow .60 IIV
490.00MHI FM narrow .75 ~V

856 00 MHz FM narrow .35 11V

Table 3.

Table 1 shows how I filled the 10 banks. Not
all 100 channels need to be programmed in
each bank. Unprogrammed channels are not
scanned.

I do not actually scan banks 8 and 9 , as
these services have a constant signal that
would halt scanning. For Ihese banks t use

the direct access to channel feature to select
the desired channel.

Search Banks can be set up slightly differ
ently. See Table 2.

Sensitivi ty specs we re measu red on an
IFR Model SOOA communications analyzer.
See Table 3.

Note how so me frequencies are much
more sensitive than others. In some areas
the radio seemed hot sensitivity-wise. In oth
er areas the radio provided less sensitivity.
Aclual field usage replicated bench testing . I
re ali ze that covering such an eno rmous
chunk of frequencies is probably achieved
with some compromise. However. some of
the sensitivity drop-oils occurred in ranges
where I find some interesting listening and re
searching. Hams may note the 408-450 MHz
and 6 meter sensitivity as well. The scan and
searctt rates are both approximately 20 cren
nels per second.

The user' s manual states that the supplied
antenna was not intended for shortwave or
broadcast band reception . I did find tha t
many stations in the 49 meter band were still
easy 10 hear with this rubber dud e SubsUM
ing a long piece of wire stuck. in the BNC an
tenna jaCk as suggested by the user's manu
al provided a great number 01 stations for lis
tening . This is enticing to the shortwave lis
tener whO enjoys the slandard broadcast fare
in the AM mode.

The user's manual is quite detailed. It ap
pears to be written by an individual or individ
uals who genuinely want the user to under
stand how to use the radio. In some cases
fewer wo rd s could ha ve adequately de 
scribed the lunctions. The manual I received
with the radio appears 10 be a preliminary
version . as some of the paragraphs were in
complete . (Manufacturers Note : This has
now been COffected.] The paper and ink used

The NEW PacComm PicoPacket
Com pact! Only I" x 2.5" x 3". An
inch shorter than a pack of ciga
rctrcs.
Powerful! Z- I~ I high integration
MPLJ with one megabyt e address
....pace. A real powerhouse.

Inexpensive! lJnly US$129 t32k
RAM model).

Perfec~ Beginner 's TNC Every
feature you would expect in a
' norma] size' AX.25 1200 baud
W e. plus:

On-Line HELP! So easy to learn!
Type Help and a command name (or
part of a command name) and re
ceive the correct spelling. shortest
abbreviation. defau lt valuer s), ac
ceptable values . and a short explana
tion of its function.

26 73 Amateur Radio Today. May, 1995

TenninaJ programs for both !JOS
and Windows1 M included.

Personal Message System with all
the state-of-the-art features.

APRS (Automatic Packet Reporting
System) co mpatible comprehensive
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- Electronics A Division aI McGraw·Hill. Inc.
, Book Club" Blue RIdge Summit, PA 17294-0810

YES! Please send me the 5 books listed below, for $4,95 plus shipping/handling & tax, and enroll me
as a member ot the Electron lu Book Ctub accord ing to the terms outl ined in this ad, II not satisfied.
I may return the books with in ten days without obligation and have my membership cancelled.
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Acct.* Exp. Dale

Name Signature
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RADIO
RECEIVERPROJECTS
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As a memlier 01- - - - - ..
the Electronics Book Club

you'll enjoy receiving Club bulletins wery 3·4
weeks that cooram exciting offers on tre latest books
In the field -c-at savings up to 500/0 off regular
publishers' pr ice s, It you want tho Main selection.
do nothing , it will be shipped automat ically, If you
want anomer book. or no book at all. e mply rear m
the reply form by the date spec fled If you ever
receive a ecce you darn wan: due to te-e delivery
a tt-e Ne"NS. you can return I a: our expense. You"
have at least 10 cays ;0 oecoe Plus, you'll
aulom a;>eally be eltgible lor FREE BOOKS through
the Bonus Book Program. Your only obligation is 10
purchase 3 more books dUring the next 12 months,
after which you May cancel your membe rship at
any time.
Pubhshe ,s ' prie.. s hown All bookS a,e sol tcove, un l Olner"'ts~

nOled, II you sellOCl I boOk that covntt ... 2 ChOiCes, ,ile Ihe t>ook
"",,,be, in 0.... box and XX in ' he neXl, If'/O'J ~1OCl • t>ooI:. lt1 al OCIunl5
It 3 <:110"",,,, Mite Ihe booOl< numtl .... in an i be>< and XXX in Ihe ..... 1
2l>Ox<os, A s.tI>PP'~glhlndl'"" cha'9O' & 511" 1.... ilI be aOde<l IO ..1
or<le<1l. !<;1!19!; EBC

Your most complete and
comprehensive source for

the finest electronics books



in the printing of the manua l were 01low qual .
ity. After walking lor about 10 seconds in a
snow shower with the manual exposed. the
ink on the cover and an inside page ran con
siderably.

Tun ing knob placed within easy reach on
top 01 the scanner. This is particularly uselul
lor line-tuning stations in bands with nonstan
dard dianne! spacing. I found the tuning knob
particularty uselul in the HF band s.

Keyboard lock. located on the Iront pan
el, it has a raised lip around it. This handy
burton will lock all other keyboard buttons. I
use this feature ......nen I'm at a fire scene fid
dling with my camera and I don't want to acci 
dentally change the setting on the radio.

Disp lay backlight, Pushing this button
turns on the well-illuminating backlight for the
display for about six seconds. I did lind its us
ability a little irritating. I find that six seconds

Overall Impressions

II's fun to listen to, but a minor challenge to
master. The biggest plus: My spouse likes to
use it. My biggest dislike: It needs more scan
banks, with lewer channels per bank. For the
price it is tough to match the coverage of the
Trident TR-l200. iii

Comparison

The Trident TR-1200 is a near clone 01the
A.O.R. AR1000XlT, less 800 MHz cellular
radio phone coverage.

I tound it necessary to evaluate the
TR·12OQ using two different criteria. One was
using the radio by itsell on a weekend stay in
coastal Maine. Since this area was relatively
untried turf lor my monitoring. I did not have
any major expectations 01 what I should be
hearing. The TR·1200 was fun to use once
all the desired frequencies were entered into
the many channe ls and search groups. It
performed admirably in the presence 01 my
relatives, although they were a bit befuddled
by the steps necessary to program the radio.

is not always adequate lime lor programming
in the dark. Holding the button in will not keep
the backlight illuminated. Pushing the button
before the backlight goes out will ext inguish
the light. Having illuminated keys would be a
plus.

" In order to keep the comparison as
fair as possible I used the supplied
rubber duck antenna for both the
Trident and my own scanners. "

Features and Accessories

Rubber ducky antenna, which
look s exactl y like a Yaes u dual
band rubber ducky. Th is antenna
perlorms well on VHF high band
(144-174 MHz) and UHF (4 4 0 -4 70 MHz).
However, as with most rubber ducks, perter
mance is poor on VHF low band.

Batter ies- l our factory-p rovided NiCd
rechargeable cells . Their performance was
fair compared with brand-name NiCds. As
with all NiCds supplied with electronic gad
gets . a lengthy initial charge of about 14
hours was necessary.

AC power adapter lor charging and jsten
ing to radio. This performed well.

DClcar cigarette li ghter plug. This per
formed welL

Earphone-your standard monaural ear-
phone.

Carrying strap.
Belt clip. I did use this.
Vinyl case. The majority 01 the front 01 the

case is 01 clear vinyl through which all keys
are easy to access . The case actually took
some fa irly abusive tre atment and ca me
through surprisingly well.

Keys. knobs and switches.

Say you saw it in 73 A m a teu r Radio Today !
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BATTERIES

E.H. YOST & CO.
2211 0 PARVIEW RD.

M IDDLETON, WI 53562

PHONE 608 831-3434
FAX 608-831-1082

Nlckel·Cadmi um, Alk aline, Lit hium,
Sealed Lead Acid For Radios , Computers,
Etc. And All Portable Equ ipment

YOU NEED BATIERIES?
WE'VE GOT BATIERIES!
CAll US FOR FREE CATALOG

Dual Band
Mobile

Antenna
140 MHz, 440 MHz

MAGNET MOUNT S21.95
150 watl12t1. RG58 + connector

PfRMAHENT MOUNT $23.50
..nn NMOITAD rTIOI.I'lI 1711 RG58

BNC or Pt.259 eo.leCtor
OBD2 OUPlEXER $49.00

•

UHF comectlrs S"1eacls
Add 3.50 S&H - -

1-800-834-4622
_ COImLCO INDUSTRIE5,INC.
~ 501 Uik:NI Ad., GIerdaIe Hts. , IL60139

CIRCLE 15 ON READER SERVICE CARDCIRCLE 158 ON READER SERVICE CARD

Gel your btwt price
then 001 us LASn!

(801) 567-9494 • (800) 942.8873
7946 Sou t h Sta te Street

Midva le, ur 84047

! C.P.I. !
Dealers for Kenwood, Yeesu. Icom,

Cushcraft, AEA, Kant ronics,
Bencher, Diamond, Astron, MFJ ,

Hustler, Ameritron, Larsen, ARRL.
and m ore...

Service is also available.
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F super DSP ilter
. . . Tunable "brick wall" bandpass, lowpass, highpass, notch, SSB, CW filters .. .
programmable pre-set filters . . . automatic multiple notch filter eliminates heterodynes
. . . adaptive noise reduction reduces noise and QRN . . . f or Voice, Cw, Data . . .

_.

• • •.-

-
'. '0' '.•• •

• • •..• . '. ii:.... .....--

-n 5 5

• •,- .

•- '--- --'-

MOO<>. MFJ s up erDSP filte r
.....T14 ,-., T S ? n •

""')!
~\ f~· - ,,-~-- .~r-. .rY .: , I,-r"._ '.7 10 •

.. '-.
- .. .. . ....._1"( ...l-
••• ...."......-..-£..

..,. - , •~~.
MFJ·784

$21995

Only MFJ gives you
tunable andprogrammable
"brick wall" DSP filters

MFJ's super DSP filter Adaptive noise reduction you11never have a problem with ringing.
a utomatically ehminates heterodynes. Turning on noise reduction silences One position gives you two tunable filters
reduces noise and interference background noise. Noisy SSB. FM. AM. you can use together on one signal. For
simultaneously on SSB. AM, CW, CW and Data signals become readable. example. on RTTY. tun e one filter to mark.
packet. AMTOR. PACTOR. RTTY, Noise reduction works in all filter modes the other to space and set the bandwidth tight
SST" W F"X F"X k sl I VHF fo r an incred ibly sham RITY filter.

1'. e " • ft • wea signa • and on all random noise __ white noise. - r-
EME, satellite -- nearly any mode you'I l impulse noise. stat ic. ignition noise. power 15 pre-set fil te rs -- use factory set
eve r encounter. line noi se. hiss and atmospheric noise. or program your own

You get M FJ 's tunable F IR linear The LMS algorithm gives you up 10 20 You can select fromfifteen convenient
phase filters that minimize ringing, dB of noise reduction. Noise reduction is pre-set filters. Use them for SSB. AM. CWo
prevent d a ta e r rors a nd have " brick adjustable 10 prevent signal distortion. packet. AMlUR. PACIOR. RTfY, SSIV.
wall" filter response wlth up to 60 dB Reducing random noise reduces fatigue. WeFAX, FAX or any mode yoo can think of.
a ttenua tion j ust 75 H z a way. especially when the band is noisy. If you don't like our pre-set filters. yoo can

Only MFJ gives you 5 tunable USP Tunable highpassllowpass filters program your own - an MFJ exclusive! Save
filters. You can tune each lowpass, center frequencylbandwidth, lowpass/highpass
hlghpass, notch, and ba n d pass fil te r For Voice and Data, nothi ng beats MFJ's cutoffs. auto/manual notch and noise reduction
including optimized SSB and CW exclusive tunable highpassllowpass FIR -all filter settings- in 10 programnwble filters.
Illters. You can vary bandwidth to linear phase "brick wall" filte rs. O nly MFJ gives you the best of both
pinpoint a nd e lim ina te interference. You can tune the lower cu toff frequency worlds __ tunable fillers to el iminate nearly

Only M FJ gins you S factory pre-set 200 to 2200 HZ and the upper cutoff any QRM and fas t convenienr ree-set filters
filters and 10 programmable pre-set frequency 1400 10 3400 Hz. customized for any mode.
filters that you can customize. Ins tantly Signals just 75 Hz away literally disappear PI
remove QRM with alum ofa switc h '. - they are reduced a thousand times. 60 dB! *' h b t b more. •• fil I

U Iik h fil h i ' . "pus - uuon ypasses your ter -- ets
You gel MFJ's automatic notch filter n I eat er I ters , speec clarity IS not h h . fi l d si I.. .. red db 1 distorti db you ear t e entIre un I tere Signa .

that search- for and eliminates uce y enve ope rstoruon cause y n 'It ' lif H I....~ unequal time delay. UI · 10 two watt amp I er. as vo ume
mulJiple heterodynes, By adjusting the bighpass and lowpass control. input level control. speaker jack.

You also J:ct MFJ's advanced adaptive fillers you can create custom filters for headphone jack. accessory jack, PIT line arxJ
n oise reduction. It si lences background Voice. Data and other modes. PIT sense and line level output, 9x21hx6 in.
noise and QRN so much that SSB When signals are weak. you ca n impro ve It plugs between yoor transceiver or receiver
signals sound like a local Fl\1 repeater; copy by removing high and low speech and external speaker or headphones. Use 12

T he automatic notch a nd adapti ve frequencies. They contain little information VDC or 110 VAC with MFJ-1315. $14.95.
noise reduction ca n be u sed with all bUI are full of noise thai redu ce readability. No Malter What'.. guarantee
relevant tunable and p re-set filt ers. O n crowded HF bands, ove rlapping SSB You gel MFJ's famous one year No Matter

Automatic gain control (AG C) keeps signals make copying diffi cult. You can Whal'" unconditional guarantee. That means
audio level oonstant during signal fading. improve copy by slicing off some overlap we will repair or replace (al our option) your

Automatic notch filter with razor sharp "brick wall" responses. MFJ-784 no mat/a what for a full year.
"FJ' . h f il h You can elsohigbpass filter out hum, pulses. Call your dealer for you r best price,. s automatic nOIC I ter seare es Ta.<>p and orbe- irritating low frequency noise.

for and eliminates multiple heterodynes. It's Automatically eliminate heterodynes.
milli-second fast __ interfering CW and Tunable bandpass filters reduce noise arxJ QRM on \bice, CW and Data,
RlTY signals are also eliminated. Na r row band signals like CW and R1TY Call your favorite dealer for yoor best price and

Voice s ignals aren't degraded because the jump OUI ofQRM when you switch in an MFJ order yoor MFJ super DSP filter today!
notch is extremely narrow. tunable FIR bandpass fil ters. I

With up to 50 dB attenuation. you'll copy You can tUll e the center frequency from Free MFJ Cala 09
stations otherwise masked by heterodynes. 300 to 3400 Hz. And vary the bandwidth 0
miss fewe r calls and be less exhausted. from 30 Hz 10 2100 Hz __fro m super tight Write or call toll-f ree . • • 800-647-/80

Leave the automatic notch fi lte r on CW filters to wide razor-sharp Data filters . Nearest Dealer/Orders: 800-647- 1800
during a phone contest and you'll never hear As you narrow the bandwidth, interfering Technical H elp : 800-647-TECH (8324)
unwanted heterodynes of tuner-uppers. signals drop out, because, just 60 Hz away. ' 1 year~ guarantee. 30 day money badl

You can selectively remove tones. Say. they're down by over 50 dB. guaranlee (less shl) on otdeI5lrom MFJ ' Fi'Hcalalog
you're on CW and a couple of annoying CW You can use narrower bandwidths to fight ME~l\tFJ ENTERPRISES. INC.
stations appear nearby. You can use the two tough QRM because these linear phase filters Box 494. Miss. State. MS 39762
manually tunable notch filters __ an MFJ don't distort signals with uneoual time delays. (601) 323-5869; 8-4:30 CST, Mon.Fri

...., "'A X:(60 1) 32 3-655 1 ; Add $8 ~
exclusive -- to completely knock them out. Even with the narrowest 30 Hz bandwidth. Pricelaro spllCificalionl lOOrecl lOc:!IanQe C I'M MFJ&u,,,u.~ ,"'"_

MFJ . , . making quality affordable
CIRCLE M ON READE R SERVICE CARO
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73 Review
by j eff M. Gold AC411F

Oak Hills Research
20879 Madison Street
Big Rapids MI 49307

Telephone: (616) 796- 1460
Price Class: $1 29.95

The Oak Hills
Explorer Kit
Build a fun, inexpensive and high quality CW rig.

was time for the power-on tests and align
ment procedures. I ca refully hooked up the
power and very nervou sly turned on the
power supply, I almost jumped back , expect
ing fire and explosions. I was so happy that
it didn't burn up that I let out a scream that
about scared my wife and son out of their
soc ks, Today, I still get this exc ited about
building kits even after building about every
kit on the market.

I would not recommend a kit that
is this involved for a first project. To
pick a project, you need to decide
whether to build a transmitter, receiv
er, transmitter/receiver combination
or transceiver. To learn more about
the way things work, you may want

to start bu ilding the individual station parts
and then put them together to form an oper
ating station,

An important consideration is the type of
receiver thai is incorporated in the kit. The
two types that are in most of the kits are Di
rect Conversion (DC) and Superheterodyne.
The DC receivers are simpler to build but
have some limitations. With a DC the receiv
er picks up signa l energy from above and
below a given frequency equally well. For in
stance, if you are tuning a station that is on
7.040, as you tune up the band the signal
will get st ronger until you reach a point
whe re il seems to disappear. This is the cen
ter frequency or "zero bear frequency. As
you tune immediately past it the signal will
once again become strong and then begin to
weaken , If there is much noise on the band
from other sta tio ns (QRM) , the noise can
seem worse than it really is , The DC receiv
er can also become ove rloaded from com
mercial AM broadcast stations. Th is doesn't
mean that this type of rig can't work well, but
you will need 10 get used to tuning in a sig
nal using a DC receiver. An advantage of
this deSign is that the rig can be made very
small and lightweight and can be sold for a
very reasonable price. If you are planning to
use the rig for portable or backpacking use,
this may be a goocl choice,

Alter building many kits , I recommend a
good single-signal transceiver kil with a sta
ble VFO (alter your rig warms up initially it

tions in the front of the very th ick manual.
I did manage over a long period 01lime to

assemble all the parts very ca refu lly. The big
day fin a ll y cam e, Heath was ve ry good
about including a couple of pages of tests 10
do before you actually pu t any power on the
kit. This can save many a project from dam
age. My HW9 passed all these tests, so it

had an uri-bunt HW9, I wasn't really sure
what QRP was, but this was the only listing
lor a kit that I might be able to afford.

I finally found an uri-built HW9 kit from a
ham who knew a friend who had purchased
a few of them at the Dayton Hamfest. I sent
a money order and waited (although not too
patiently] When the kit came I unpacked it
slowly and was a little overwhelmed by the
number of parts. I read through the lnstruc-

"Today, I stili get this excited about
building kits even after building
about every kit on the market."

Photo A. The Explorer kit in progress.
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Ham radio is a great hobby_ There are al
ways new frontiers 10 explore and new

things to learn. Of all the thrills I have had
with the hobby, the greatest has been firing
up a rig I built myself and then actually get
ting 10 talk to someone on it. The excitement
seems to be there every time. I have many
commercial and kit-buill rigs on my bench.
The commercial rigs seem to sit for long pe
riods of time while the ones I have buill get
ailihe use. _

I a lways wanted 10 bu ild rad ios.
When I was a teenager I remember
dreaming about building a Heathkit. I
didn't have anyone 10 help me get into
the hobby, so the dream sat idly for
years. After getting my ham license
and then using commercial equipment lor a
year, 1 decid ed it was time to build some
thing. By the time I got to order, Heathkit
was just going out of the kit business, I was
fortunate enough to have access to the In
ternet (worldwide networ k 01 computer net
works) and posted a message that wa s
heard around the world, asking if anyone still



RLC-4 REPEATER CONTROLLER
Benefits:
With DTMF and serial programming features, your controller
is more secure from unwanted access. Use only 1 controller at
your site to control up to 4 separate repeatersll inks with their
own personalities and fe atures intact. Make emergency
autopatch calls with the telephone option. Only the RLC-4 can
make these features available at such a low price.

ONLY $375.00

TVC·4G
only $89

SEE THE SPACE SHUTTLE VIDEO
Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Aud io from their TVRO's tuned 10
Spacenet 2 transponder 9 or weather radar du ring signifi
cant storms, as wel l as home camcorde r video. If it's being
done in your area on 420 - check page 501 in the 94-95
ARRL Repeater Directo ry or call us, ATV repeaters are
springing up all over - all you need is one of the TVC-4G
ATV 420-450 MHz downconveters, add any TV setto ch 2,
3 or 4 and a 70 CM antenna (you can use you r 435 Oscar
antenn a). We also have ATV dcwnccnverters, 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 within24 hours after you call.
Hams, call for our complete 10 page ATV catalogue.

(818) 447~4565m-f Sam-5;30pm psI. Visa, MC, COD

P.C. ELECTRONICS T~(W60RG)
2522 Pu san Ln Arcadia CA 91007 Maryann (WB6YSSI

• 4-full dupk~ ndio portJI

• OptiOlUlI AUlOpalChavailable

• Uniquc CW for uch port

• DThtF control from l\IlY port

• 100 user command macros

• 300-9600 baud serial port

• 4-laytt board construction

• Priced for any groups budget

FEATURES:

QACL£ C7 OH READER SER'tIICf CARD

Link Communications, Inc.
115 2nd Ave. N.E.•Sidney, MT 59270
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CNB-152 Standard/llcath 12v 600mah r:,so NOW 54499

PlI.\SE CALL roR DETAILI OS OUR COlll'LEU~'[ OF REPLAIDlIN'! BAmRiES
Offl'r guod thru june 1995.
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will remain on the same frequency without
dri fti ng) . The Explorer from Oak Hills Re
search makes an excellent beginners' pro
ject. I have had a great deal 01 success with
Oak Hills Research kits and have buih about
everything they have produced.

ing tips and tips that will help make building
the rig more tun.

The instructiOns call for you to check and
ensure that all the parts have been included.
I first check of! all the parts and label them
on a piece of paper and stick the wires of the
components th rough the paper. Th is give s
me a chance to make sure all the parts have
been inc luded , fam ili ar izes me with the
parts, and gives me a dou ble-check about
putting the correct parts in the right holes on
the board. I check the parts once while I am
going through the ch eck-of! list and then
again before I place them on the board. This
helps eliminate one of the two biggest errors
in kit building: putti ng a part in the wrong
place on the printed circuit board. While I am
sorting parts that are small and hard to iden
tity, I use a lighted magnify ing glass (Radio
Shack 63·848). I put about live parts on the
circuit board at a time , then so lder all the
leads and clip the ends close to the board .

real tigh!. and it is much harder to find and
lix a building error than to build it right in the
first place.

Even though I took my time, I found that
this project went quickly. I guess my only
complaint with this kit was that it was such a
pleasure to build that I missed having the
project to look forward to after work once I
completed it.

"It was a real pleasure after a hard day
of work to let my mind relax and just

sit down and build. "

Building the Kh

If you are a new builder there are some
tips on building you should keep in mind.
You should be careful when you open the
box . Th ere may be pieces or instructions
that are hidden in the protective packing. II
isn't much fun to accidentally th row away
parts that you wi ll need to co mplete your
project.

The first thing to do is read the instruc
nons and see if they sound like they will be
easy to tojo w. The Oak Hills instructions are
some of the best t have ever come across.
They have a sectiOn that gives good solder-
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For Ie chips I usually place each socket on
the board, one at a time.

I have so me so ldering sugg est ions as
well. Use only good rosin co re solder and
use a soldering iron that has a nice thin pen
cil tip and is 25 or 30 watts. Oak Hills Re
search recommends 25 wa tts , but I use a
so-watt iron for all my building. Make sure
the tip of the iron is pointed and cl ean . I
have also found that having desoldering
braid (Radio Shack 64-2090) is helpful if you
put a part in the wrong place or accidentally
so lder th ing s together (a so lder bridge) .
When soldering plated-through boards, a
desoldering tool (Radio Shack 64-2120) is
very helpful. The key to soldering is how and
where (0 ho ld the soldering iron. Ho ld the
soldering iron at about a as-deqree angle
and make sure you are heating both the hole
and the wire from the component. Take the
solder and have il in your opposite hand
from the iron and on the opposite side of the
hole from the soldering iron. Allow the heat
from the iron to cau se the so lder to melt.
Don't take the solder and let it flow off the
iron as many people do. If you allow the sol
der 10 fl ow o ff the iron and not heat Ihe
whole soldering joint the component may not
realty be electrically connected to the place it
is supposed to be, or it may be partially con
nected and break after some period of time.
The two most common causes of kit failure
are incorrect part placement and cold solder
ing joints.

Many good kits suffer from instruct ions
that are not exactly easy to follow. I followed
the instructions provided with this kit. I d idn't
l ind anything confus ing or ambiguous. It was
a real pleasure after a hard day of work to
let my m ind rela x and just sit do wn and
build. I took my ti m e with this project
because I knew that my work schedule was
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CALL DAN HARPER 800-274-7373

FREE

SAMPLE ~e
COpy! ••

ANTIQUE RADIO CLASSIFIED
Antique Radio 's Largest-CirculatIon
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Articles · Class ilieds· Ads for Parts & Services

Als o: Ea rly TV, Ham Equip., Books,
Telegra ph, 4O's & SO's Radios & mote._
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1-Yea r: $29.95 ($47.95 by 1s t Class )

6-Month Tria l . 516.95. Fore ign · Write.

A.R.C.. P.O. Box 802-E9, Carlisle, MA 01741,
Or Call: (508)371-QS12

On The Air

With a good kit I really enjoy the two parts
involved : building the kit and then operating
it. Well, the building went ve ry well and I
couldn't have asked fo r anything more to be
done to make the buildlnq experience more
pleasurable . It was time to see if it really
worked . I took the rig over to my operating
bench with the cover still off (in case I need
ed to make any last-minute adjustments). I
tuned around th e band and the rece iver
sounded great. It is very quiet and seems to
be sensitive to weak signals, as well as able
to do a good job at separating out signals.

I heard someon e ca ll in g ca . It wa s
CT3FT. I gave him a call and he came back
immediately. It was Cedric on Made ira Is
land. This was very exciting for me and a re
al good sign that the rig was functioning we ll.
Next I had a nice long aso with W6PTL,
Mac in Porterville , Cali fornia . He reported
· signal is line here." I sat there and easily
made contact atter contact. My rig puts out 3
watts when powe red with 13 _8 volts and 2
walls when powered with 12 volts. The QSK
is sol id-stale and works great. I have rea lty
enjoyed operating this rig,

The Bottom l ine

The bottom line is that I feel this kit is a re
al bargain at 5129.95. And. it was flMl bolh to
build and 10 operate. You can easily make
many contacts using this rig with a battery
and a wire antenna. iii

cates frequency on the rig to be fairly exact.
If I am to have a schedule with someone on
14.026, I am now confident that we will be
on the same frequency. I found it very hard
to try to do an accurate adjustment for the
enti re 100 kHz, but above 14_070 are the
d igital modes and I wasn't really concerned
about the dial read ing accura te ly in this
range.

The next thing you do is adjust a variable
resistor to the specified voltage using a volt
meter. This was a very easy and quick ad
justment. Next, you hook up an antenna to
the rig and adjust the sidetone note with a
variable capacitor. O nce again , this was
quick and easy.

To get the receive r adjusted yo u adjust
two coils for maximum signal strength by lis
tening to the rig w ith headphones. These
were broad adjustments on the kit I built and
very easy to do,

When tuning the transmitter you should
hook up a dummy load. There is a variable
resistor to adjust the power output level and
then one variable capacitor that you just tum
until you observe maximum power output on
a QRP wattmeter (or listen on a station rig
that does not have an antenna connected to
it.) You next adjust a trim capacitor while lis
tening to your stanon rig until yo u hear a
nice mellow tone of about 700 Hz. The final
adjustment is a resistor for the sidetone lev
el. The ent ire alignment did not take me very
long. The only part that took some time was
getting the VFO so that the dial reads th e
frequency fairly accurately,
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6 Meters-
The In-Between Band

Excitement for aI/license classes.
by Gordon West WB6NOA

ue to occur independent o f the solar cycle .
And it 's a guaran teed event-c-dunn g M ay,
J une, July, and Augus t, the 6 meter band
"ope ns" for Sporadic-E FM and SS B com
m un ic atio n s over d istanc es up 10 1,500
mi les. This summer, I predict the hand will
o pe n up at least two o r three days every
week. In the morni ng hours, listen fo r sta
tions co ming in fro m the East. In the after
noo n hours, li sten fo r statio ns co ming in
fro m the west. The best time 10 talk "skip" is
a fe w hours after local sunrise, mid-after
noon, and during a n evening peak arou nd
7:00 p.m. local in the direction of the west .
During lunchtime, you can expect stations 10

come in this summer from Canada, as well
as South America.

Your antenna considerations are simple
home-brew your own 5-r ground plane with
5 -1-~ , 45-degree downward -slopi ng radials,
and feed it with good coax. or conside r one
o f the excellent collinear 6 meter base sta
tion antennas fro m Diamond o r Corner. For
mobi le installations, an old state police 5-1- 
whip works nicely on 6 meters-c-or if you
have the bonom half of a Hustler fold-O'er
HF mast. you will find it works dandy as a
quarter-wave whip on 6 meters.

If you have a base-loaded 2 meter mobile
antenna. unsc rew the loadi ng coil and screw
in a 6 meter coil with the appropriate yard
long whip. III

Photo A. Bob K6PHE and Gracie KK6CG Hast ings run
handhelds ill SOli/hem California. They love the excitement of6
meier FM.'
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Raoo control
20 kHz channels
Pacilic OX window
Repealer irlXlts ( 19)
Digital repealer if1)Uts
Repealer outpufs (19)
Digital repealer outputs
Repealer inputs (23)
FM 5impIex
Repealeroutputs (23)
FM $implex
Repealer if1)Uts ( 19 )
FM $implex
Radio COflIrOl"
Repealeroutputs (19)
Radio cx:>ntrol'-,
5,""""

51.0ClQ.51.100
51 .1 20-51.480
51.1 20-51 .1 80
51.620-51.980
51.620
52.0ClQ.52.480
52.020, 52.040
52.500-52.980
52.525,52.540
53.000-54.480
53.000, 53.020
53. 1153.2153.3153.4 '
53.500-53.980
53.5153.6153.7153.8'
53.520
53.900
-OpIiOOal, local choice
From Gomon West Amateur No<ode Plus Book, Master Publishing, Inc.

MH'
50. 100-50.300
50.100-50.1 25
50.110
50.300-50.600
50620
5O.8I)(}.50.980

No -cod e Technician s are di scovering a
" secret" band of frequenci es th at few

people talk about th ese d ays during the
sunspot cycle low: the 6 meter band from 50
to 54 M Hz . Thi s band is a va ilable to no
code Technician Class license operators, and
higher grade licenses, with no restrictions on
e missions, powe r o utput, o r frequenc ie s
within the band. In othe r words, as a no
code Technici an, you have the sa me privi
leges on 6 meters as an Extra Cla...s operator
would ha ..·e !

The 6 meter band is divided into a band
plan as adopt ed b y the A me rican Radi o
Relay League and recognized by the Federal
Commu nicat ions Com mission . The band
plan re serves ce rtain frequenci es fo r FM
a nd repe ate rs, w i th th e bottom port io n
of the band reserved for C W and SS B weak
sig nal o pera tio n . T he re are also ple nty
of frequencies reserved for packet communi
cations.

Getti ng started on the 6 meter band using
FM for simplex and re pealer co mmunica
tions is a great way to meet " the gang."
Once yo u ge t on the ai r on 6 meters, you
will find special 6 meter clubs whose only
inte rest is pion eering the 6 meter band. Go

to a cl ub meeting and get
a list of all of the local 6
meter repeaters in yo ur
area, and see how fa r 6
me ters propagates com
p ared to what yo u 're
pre sent ly ge tting fo r 2
meter r an ge di rec t and
through repeaters.

Compared to 2 me ters,
6 me ter simplex gives you
better range in the moun
tain s a nd over hill s. The
longer wavelength is less
atte nuated by hi lls and
trees, so you may fi nd a
rem arka b le incre ase in
communicat ions range on
6 meters versus what you
have been enjoying o n 2
meters.

Working through 6 me
ter repeaters is similar to 2
meters-50 to 75 miles is co mmon.

But get set for the fireworks whe n the
band o pens up on 6 meters th is sum me r.
During the summer months, in visible ion 
ized dense patches of "E-layer clouds" will

r-- - - - ------ - - - - - - - - --- ----, drift f rom the We st
Coast to th e Ea st
Coast , so me t imes
opcn mg up you r sun
ptex and repea te r
comm un ic at ion s to
beyond 1,5£Kl m iles !
O ne m inu te you ' re
working through your
lo c al re peater in
town, and a few sec
onds later during the
su m mer mo nth s a n
other repeat er in an
other ci ty a thousand
miles away begins to
o ve rride yo ur loc al
repeater, and a distant
stat ion acknowledges
your ca ll up to 1.500
miles away.

E ve n thou gh we
a re at th e bottom o f
Solar C ycle 22 , th e
su m me rt i me Spo 
radic-E 6 meter band
openings will COnl in-
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CA--82DB -Mono-band 6 Meter Vertical
Gain & Wave: S2MHz6,SdBi 5/8 wave x 2 - Max Pwr: SOOW- Length: 21'8' 
Weight: Sibs. 11 czs. - Conn: 50-239 · 2MHz band-width atter tuning (6M) 
Construction: Thick-wall aluminum,S sections

CX--333 • In-band 146/220/446MHz Base Repeater Antenna
Gain & Wave: 146MHz 6.5dBi 5/8 wave - 220MHz l.8dBi 5/8 wavex 3 -
446MHz 9,OdBi 5/8 wave x 5 - Max Pwr: 120W - Length: 10'2" · Weight: 3lbs. loz. 
Conn: Gold-plated50-239 - Construction : Fiberglass. 2 Sections

GP~IJGP-gN · Dual-band 146/446MHz Base Repeater An tenna · BESTSELLER!
Gain & Wave: 146MHz8.SdBi 5/8 wave x3 - 446MHz 11 .9dBi 5/8 wave x8 ·
Max Pwr: 200W- Length: 17'8' - Weight: Sibs. 110zs - Conn. GP-9 Gold-plated
50-239 - GP-9NGold-plated N-type temaie - tonsnucncrrFiberglass, 3 Secnons

,·--.. xo"
.,_..,.~ :O>

GP-15 •rrl-cano521146/446MHzBaseRepealer Antenna
Gain & Wave: 52MHz 3.0dBi 5/8 wave-1 46MHz6,2dBi 5/8 wavex2 -
446MHz8.6dBi 5J8 wavex 4• Max Pwr: 300W- Length: 5'1 1" - Weight: 3lbs. tea.
• Conn: Gold-plated 50-239 · Construction: SlnQle-piece libllrglass

~ ..
oP"' ·Dual-band 1461446MHz Base Repeater Antenna
Gain /I, Wave: 146MHz6.5dBi 518 wave x 2 ' 446MHz 9.OdSi 518 wave x 5'
Max Pwr: 200W' Lenath: 10'2" ' Weight: 3lbs. BOlS. · Conn: Gold-plated 50·239 ·
Construction: Fiberglass. 2Sections

.GP-3 · Dual-band 1461446MHzBase Repeater Antenna
Gain & Wave: 146MHz4.5dBi 618 wave ' 446MHz7.2d8i SIBwave x3 '
Max Pwr: 200W - l ength: 5'1 1" - Weight 2lbs. 901S. '
Conn: Gold-plated SO-239 ' Construction: Single-piece fiberglass
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Humber 9 on your Feedback card

73 Review
by Gordon n est WB6NOA

The Alineo DR·M06

Alinco Electronics Inc.
438 Amapola Ave. , 1t13O

Torrance CA 90501
Telephone: (310) 618-8616

Fax (310) 618-8758
Plice ctass: $459

A new 6 meter mobile transceiver.

Photo C. The fuff-featured
Alinco 6m mobile micro 
phone.

Photo A. The A/inca DR-MOO.

to keep the squelch open during weak-signal
reception . The only disadvantage after my
modification was a rather long squelch tail af
ter a strong signal disappeared on receive.
But for weak signal recepucn . the long
squelch tail kepi the squelch from chattering
closed.

The LCD readout was a big improvement
over my oo Commtrooix FM rig met used dull.
hard-to-see LEOs. At nighllime , the Alinco
LCD panel had plenty of brightness from the
backl ights.

But best of all with the new Alinco is its 100
channels of memory. While you wouldn't think
that you need 100 channe ls on 6 mete rs ,
you really should stuff in at least 40 to 50
repeaters, in and out of your area. to get set
for when th e band opens . With the buill-in
CTCSS, reading over the AAAL repeater di
rectory will give you a good idea of what tones
to put into wnat channels, and what channels
to scan tor activity when the band opens up
this summer.

The bright display and easy to use features
make the new Alinco an inexpensive way 10
get on the fabulous 6 meier bands, where
skywave OX to the no-code operator may be
an every-week occu rrence this summer-from
50 MHz to 54 MHz, the 6 meier band is full of
surprises. III

Photo B. The new Alinco 6 merer rad io was easy to operate with its
Jogicallayout of buttons and sub-functions.

thumb to cancel the
effects of pushing the
up or down button .
Very handy- select
the f requ ency of
choice off of the mike,
click on the lock but
ton , and you won't
need to wo rry about
accidentally jumping
off frequency.

Operation

The operat ion o f
the transce iver i s
straightforward-you
don't even need to
plow through the in
struction manual. The
function -shift allows
you to program 1.6 or
1.7 MHz duplex oper
aton. or for mat mat
ter, any split on any
one of the 100 chan
nels. The reverse but-
ton lets you listen in on the repeater input fre
quency to determine proximity to another sta
lion on the input. We liked the speed of the mi
croprocesso r when lurning the big frequency
knob to zip through the channels. We have
tried other 6 meier FM sets and found that the
microprocessor unlocks during a rapid spin
ning of the channel knob . This means you can
zip throug. active frequencies without discov
ering ttJey are actually in use. With the Alinco,
a moderate lUning of the big knob allows you
10 quickly hear what's happening on many dif
lerent frequencies without me synttJesizer g0

ing out of lock. This is a good feature lor mose
of us ttJallike to spin the knob looking for ac
tivity! But with any microprocessor-controlled
radio , spinning me knob too fast may cause
you to overtook weak signals on the band.

We judged the Alinco squelch as typical of
most other transceiver squelch circuits-hard
squelch . Weak station s will cha tter th e
squelch, and mere is not enough hysteresis in
the squelch to keep it open lor a weak signal
coming in and out of reception to stay on ttJe
air with the squelch circuit open . I opened up
an old Commtronix 6 meter radio that has
been silling around my shack for me past 15
years, and discovered a simple improvement
to make to the squelch circu it on my present
Alinco by adding several tantalum capacitors

Alinco Electronics has just introduced their
new 6 meter mobile transceiver DR-MOO

with buih-in CTCSS tone encode. and an in
cred ible t oe .memory ch anne l capacity
strai!1lt out of the box to memorize your local
and all-eountry 6 meter repeater and simplex
channels. Use the ARRL repeater directory
for memorizing 6 meter repeater frequencies,
and don't be surprised to see different offset
frequencies for different parts of the country.
Most of the count ry uses a -1.6 MHz split. but
the Columbia Region 6 Meter Association ,
representing Washington, Oregon, and British
Columbia, uses an input/output spacing of 1.7
MHz, giving them 60 repeater pairs and up to
25 simplex channels. The 6 meter national
FM 6 meter simplex frequencies are 52.525
and 52.540, and California operates FM sim
plex at 50.3 MHz.

The tiny A1inco does it all with 10 watts of
FM power output. We actuatly measu red 12
watts of power output when our vehicle was
running and the input voltage was 13.8 VDC.
The Alinco transceiver also ran extremely cool
because of all the fins on the heat sinks, and
we were surprised to see a transceiver this
small keep its temperature down during long
periods of transmit.

The Alinco DR-MOO also uses a dual-con
version receiver, and here in l.A. It's really
necessary to keep out image frequencies and
other nearby signals. We measured receiver
sensitivity at 0.1 microvohs at 12 dB SINAD
16 dBu. Power output was judged rvery loud"
at 3 watts from the top-mounted speaker. A
typical speaker jack allows you to remot e

mount a speaker
in extrem el y
noisy vehicles.

Th e Alinco
mike incorpo 
rates up -and 
down keys to
zing through me
channe ls , o r to
review memo
rized ch annels .
If you hold down
th e button , it
launches the ra
dio into scan
ning. There is a
lock key on the
front of the mike
that you can en
gage wi th yo u r
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MFJIs world famous 3 KW Antenna Tuner
Ifyou won't settle for less ... here is the finest 3 KW tuner money can buy !

The MFJ-989C is not for everyone. ... Super Heavy Duty Balun
However, i f you make the You gel a super heavy duty cur-

investment, you' ll get the finest 3 rent balun for balanced lines. It has
KW antenna tuner money can buy. two giant 21h inch powder iron

Here's why . . . toroid cores and is wound with
Massive Transmitting Capacitors Teflon'» wire connected ~o high

You get two massive 250 pf voltage cerarruc feed~ msulato/S.
transmitting variable capacitors It leis you ope~ate hl~h power mto
with detailed logging scales. They balanced feed hnes without core
can handle amps of RF current and saturation or voltage breakdown.
withstand 6000 RF volts because Ceram ic Antenna Switch
the plates are smoothed and polish- A two wafer 6 position ceramic
ed and have e xtra wide spacmg. anlenn.a switch with extra large C?n-

Precision Rolle r Inductor tacts gives you trouble free switching.
A preci sion roller inducto r, 3 $3499 5 Plus m uch, m uch more

d ig it turn s counter and spi nner knob with this roller inducto r. C ross-Needle Meter You also get a 300 watt dummy
gives you exact inductance co ntrol Finn spri ngs put high MFJ-989C You get a lighted peak and load, full on7year unconditional
for absolute mi nim um SWR. pressure on a p lated co ntact wheel average reading Cross- Needle guarantee. flip stand, all aluminum

Rail bearing s on steel shafts for e xce llent electri cal contac t. SWRlWattmeler wi th 200 and cab inet, tough baked on paint,
give you a velvet smooth vernier Wide, low inductance straps 2000 watt ranges. Its new direc- locki ng compound on all nuts and
feel and lonl? term durabil ity. are used for high currents and a tional co up ler gives you accurate bolts . 3 KW PEP. I()J/4X41J2X 15 m.

You won t have arcing problems new core m ini mizes RF loss. readings from 1.8 to 30 MHz. Don't settle f or less, get yours today!

-00

---. - ::: -:.; / . ,..
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MFJ-94 IE The new MFJ-941E gives you a 300
51 0 9 95watt PEP tuner with lighted

Cross-Needle Meter that covers every
thing from 1.8-30 Mllz for an incred ible $109.95.

An tenna switch selects 2 coax lines (direct or
thru tuner), random wire, balanced line or external
dummy load. 4: I balun. 1000 volt capacitors.

2 Knob DiHerential-l'"Tvner

•

More hams use MFJ tuners than all other tuners in the world!
Why settle for an imitation when you can have the real thing?

MFJ's deluxe 309 Watt Tvner MFJ's supervalue Tvner MFJ's smallestVersa Tvner
The MFl-90 IB

MFJ-90 1B is our SS9"
smallest --5x2x6
inches --(and most afford
able) 200 wall PEP tuner -
when both your space and your budget islirnlted.
Great for matching solid state rigs to linear amps.

MFJ's random wire Tuner
Operate all MFJ-I601O

h~nds anywhere 53995 ~, ."' ,' .',,'..
with any trans
ceiver with the MFJ-I60 IO.
It lets you tum a random wire _:~u_''''' .
into a transmitting antenna. 1.8-30 MH~
200 watts PEP. Ultra small 2x3x4 inches,

MFJ'sVHF or UHF "'ners

MFJ,949E More hams use the M~J-949E than
513995 any other antenna tuner 10 the world!

Why? Because you get proven
reliabil ity, the abili ty to match just about anyth ing
and a one year uncondhional guarantee.

You gel a lighted peak and average reading
Cross-Needle SWRIwaltmeter, antenna switch, 4: I
balun for balanced lines, 1.8-30 Mllz coverage and
afull size dummy load that easil y handles 300 watts
of abusive tune -up power.

New 8 position antenna switch lets you
pre-tune into dummy load to minimize QRM.

The inductor switch is designed for high RF
voltages and currents-cit's not aplastic switch made
for small signals and wired with tiny gauge wire.

Ea ch MFJ-949E cabinet is chemically treated
and has a new tough scratch-proof Vinyl cladding
-- not paint that can scratch or chip off. You won't
lind a tougher, longer lasting finish anywhere.

MFJ's versatile 1.5 KW Tuner

MFJ-9~ I or ~~J-924 I~' .a" A I69 -- _. ....._I..q
l\fFJ·921 covers 2 Metersl220 MHz. MFJ ·924

MFl -986 " The-MFJ-9R6 Differential-T"' covers 440 MHz. SWRIWallmeter. 8x2 1/2X3 in.
S2 8 9 952 knob tuner uses a differential Simple 2-knoh tun_i!l.s J or mobile or base.

capacitor to make tuning foolproof and MFJ's artificial RF Ground
easier than ever. It ends constant re-tuning with Creates MFJ-93 I __....~
broadband coverage and gives you minimum SWR arti ficia l RF 57995
at only one best sett ing. 3 KW PEP. 1.8-30 MHz. ground. Elimi-

Roller inductor makes tuning smooth and easy. nates or reduces RF hot
Turns counter lets you quickly re-tune to frequency. spots, RF feedback, TVU

Ligh ted Cross-Needle Meter reads SWR/ RFI, weak signals caused
fnrwardlrenected/pea klaverage power in 2 ranges. by poor RF grounding. Also electrically places a
Current balun reduces feedline radiation and forces far away RF ground directly at your rig by tun ing
equal currents into unbalanced antennas. out reactance of connecting wire.

MFJ's molli'e Tuner ' 8 9 95 ~ MF'• Catal
MFJ.962C Use yo ur barefoot rig now and have MFJ-94SD rree.. og
$22995 the capacity to add a 1.5 KW PEP Don't leave Write or call toll-free . . . 800-647-1800

amplifier later! Lighted Cross-Needle home without
SWRJWatlmeter. (j position antenna switch, this mobile Nea rest Dealer/Orders: 800-647-1800
Teflon" wound balun, ceramic fecdthru insulators tuner! Let the 24 Hour FAX: (601) 323-6551
for balanced lines. 1.8-30 MHz. 10·'/.x4 'hx J41/dn. MFJ-945D Technical Help: 800-647-TECH (8324)

MFJ's porfa"'e/QRP Tuner extend your antenna bandwidth so you don't have
to stop, go outside and adjust your mobile whip. MF.~ MFJ ENTERPR ISE S1INC.

Tunes coax, MFJ-97! Small 8x2x:6 inches uses little roo m. Lighted P. O. Box 494, Miss. State, M:s 39762
balanced l ~ nes , 58995 !J"'J ,Q- ->;- - Cross-Needle SWRIWattmeter makes tuning easy (60t ) 323-5869; 8-4:30 CST Mon.-Fri.
random wire 1.8- '\.:. .. 1.1 ~ 0 while in motion. lias lamp switch. 1.8-30 MHz. , ,76206. 1763@ ~..)mpuserve:com; Add sIh
30 MHz. Cross-Needle Meter, -- 300 PEP M btl t MFJ 20 $4 95 I'fice' "nd , peC' (,..IIOO' ,"bJ«1l()c~"nge , ,, /994 MH f.n"rp'l$'s. Inc.
SWR, 301300 or 6 wall QRP ranges. 6x6'hx2'h in. watts r-er-. 0 I e moun, - , . .

MFJ .. . making quality affordable
CIRCLE 88 ON READER SERVICE CARD



Number 10 on your Feedback card

73 Review
by Harry Kennedy N2 PNG

The Comet HA4S
A mobile HF antenna.

Ne G/Cornel
NeG Companies

1275 North Grove Street
Anaheim CA 92806

Telephone: (714) 630-4541
Fax (714) 630-7024

Price Class: $ 199
Optional 20 meier coil-$39

•

Ever since the introduction of several small
HF transceivers there has been a huge in

flux in the amount 01 HF mobiling. It is now
very easy for anyone to throw a rig in the car
and operate on Ihose Ioog road trips. Choos
ing the right antenna can be the hardest part
01 the whole installa tioo . With so many differ
ent makes and models available, deciding
what is best suited lor your needs can be con
tusing and difficu lt.

W ith so many of us driving small cars today
and living in urban areas, the size of the an
tenna can be a problem. Several months ago
I noticed the Cornel HA4S pictured on the
cover of 73 magazine. What a neat-looking
antenna-small, and having the abili ty to fold
over like some of the fancier VHFIUHF anten
nas. Finally. it's a small antenna that you don't
have to take 011 the car to pull into the garage.

It is importanl to understand that any mo
bile antenna is a compromise. There is no
mobile antenna that is as ellicient as a yagi or
a quarter-wave vertical with elevated radials. I
have found that generally the bigger antennas
tend to be more efficient and have a greater
bandwidth. You gain a small size with many
HF mobile antenna s, but you tend to lose
bandwidth and efficiency. I was curious to see
how well the Comet HA4S performed com
pared to some of the larger antennas that I
have used.

The Comet HA4S

The HA4S is considerably sma lle r than
most HF mobi le antennas, measuring only
4'4" tall and weighing just over a pound. It is
rated to handle 120 walls SSB. The HA4S
comes standard with lour bands: 40, 15, 12,
and 10 meters. Each band is a separate coil
that attaches to a mast. similar to the Hustler
antennas. An optional con can replace one of
the eKisting ones. adding the 20 meter band.
The 40 meter coil screws into the top 01 the
mast while the other three coils screw into a
circular hub just below the 40 meter coil. The
coi ls slope downward , making the antenna
appear somewha t like a crsccne. Comet
thoughtlully includes a wrench for proper
tightening of the coils to the mast. The assem
bly 01 the antenna was extremely easy and
straightlorward---it tooIo\ all of about three min
utes to complete.

The connector 00 the end of the mast is a
standard UHF male (Pl259). Most antennas
use the heavier duty 318" threaded mount.
The reason lor this is thai the bigger the an
tenna is, the greater the windload is going to
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be , and the 3/8" is just a stronger mount
capable of handling much larger loads. Aher
fli pping through my catalogs I found that
several manufacturers make heavy-d ut y
mag-mounts as well as rail and lip mounts.
with the UHF female , that are more than
capable of handling the HA4S.

The mast on the HA4S lokJs over just like
some of the fancier VHFAJHF antennas. This
is a great feature: no more taking the antenna
on and off each time you pull into the garage.
To lower the antenna. unscrew the COllar sur
rounding the fold-over hinge. lift the mast out
of the socket, and it will lokJ over 10 the side.
To right the HA4S , pull the antenna vertical
and back into the socket and tighten the coI
lar. locking it back into place.

Tuning the HA4S

As I mentioned, the use of coils and traps
limits the bandwidth of an antenna somewhat.
and is not as efficient as using a full-size an
tenna. Comet claims that the antenna will res
onate in any 46 kHz section of tne 40m band
with a 2.0 :1 SWA or better. Bandwidth for
each frequency range increases up to 660
kHz with a 2.0:1 SWR or better in the 10m
range. To adjust the antenna to resonate in
the desired segment of the band. you length.
en or shorten the Whips on the coils. By mak
ing the whip slightly longer you lower the cen
ter frequency. l et's say I want my HA4S to
resonate between 14.180 MHz and 14.220
MHz. I would first go to my center frequency.
check my SWA, and adjust my whip accord
ingly until minimal SWA is obtained. This can
be done by transmitting low power into the an
tenna and check ing the measurements on
your meter. I use an MFJ-259 SWA analyzer,
an invaluable toot for tuning antennas or any
other type of anlenna work . " doubles as a
frequency counter and an SWA bridge, anew
ing me to check the exact SWA 01 any tre
quency I specify_This tells me where my an
tenna is resonant and allows me to do this
without the use of my transceiver. It is very
important that you make sure you have good
ground connection from your antenna to your
car. A bad ground is often the cause of many
problems, such as a high SWA.

I had no problem adjusting the COil for 10.
12,15, and 20 meters. I picked my center fre
quency and adjusted the whip for the minimal
SWA, then checked 20 kHZ either side and
found the SWR to be fine.

On 40 meters I had to trim the whip
sli ghtly bef ore I was able to resonate the

,
•

•

The Cornel HA4S.

antenna above the CW portion of the band.

Performance

Most of my test s were conducted on 20
meter SSB, due mostly to propagation. Over
all , I was impressed. The HA4S performed
like a champ. On my drive back to college I
was hearing strong signals from both W6 and
W4 land. I worked EAJOT without any dillicul
ty, and received a 57 report. Soon after. I was
chatting with some guy in northe rn Florida
with a 59 signal. I also made contacts on the
other bands as well as 40 meter CWo

II is important to remember that this anten
na was more than likel y designed for the
Japanese amateur, with small size and versa
tility in mind. In get1ing the nice small pack
age, you lose bandwidth. making the HA4S
fairly frequency selective once you have set
your center frequency. If you try to operate
outside the 20 kHz on either Side 01 the center
frequency you will notice a rapid increase in
your SWA. However. if bandwidth is not your
biggest concern and getting a small, excellent
mobile antenna that has some unique
features is, then the HA4S will do the trick. Ii



T RANSMITTER LOCATION 10·8 Automatic Morse Station Identifier
Compat itlle with Commen::ial , Public $alely. "'fld Amateur Radio
applicat ions. Uses incl ude Repeat" Identi f,ers, Base StallOn Iden l ,lierI,
Beacons, CW Memory Keyers, etc. Greal 'Of FC.C 10 Compliance.

Direction Finding System
Tracks Down

• Stuck Microphones
• Cable TV Leaks
• Jammed Repeaters &

Cell Sites

Models avai lable with
compute r inte rface,
synthes ized speech,
to r fixed o r mobile
use, covering 50 MHz
10 1 GHz. Call or fax
for details

CIRCLE 13 ON REA DER SERVICE CARD

• ,"" niature III 5lze. 1.85"l<U2'X O35"

• Totally RF Immune
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• I.'.. ' PIT~ (Ill I<l!J !<lo.'51,f'.II... _~ () IS te'Ig senl l. IS an CIllefI~
__ !NIl .. _ IlO YllC III :lItlCniI

• FeIcI P'O\l' ••w,..DIe .... SUf'P\.I{D~
• ConlWmatJon lOnt 10 Illlkale~ P'3mt\el. plus tonIS Ie ,1I<IicoIle P"OQ'1JIWI'WlII emlt

• AI p<ogr'IfIII'WIg is SIOi'e<I III II oon-voIaToie EEPROM W'lo;h "'ill' 00 ~o:re<l II ~ lone

• Mes~ lengTh OWl 200 charolC l~r5 long
• r"gger 10 ,"'Ih acllve high or ItoW
• InhiW 10 . ,'h acbve h"lh 01 low. w,~ hold oM 10 ij"'.chilo",", i5 clear oIl'aMlC
• Gene'iI1l'5 repea!e' CO\J'1e'Sy l one ill ee 01 user trilnsm5510fl d en30bled
• bbl! 5fded IiIlle if'-:I "0."111"11 l\ifclware 5IJIIPIecl til ~ud. fTO,lm,"11
• Qpefatng """,""iI1Ufe '3lI\J!'. -30 oegtee5 C 10 +65 d!lg1lle5 C
• ful one lIN'~ -.......-.d III t'lr lit10fy tor~.

•~ one cliIy tIelM')o

Programmable Features
• ["Jilt P'/I!1fiImtNlJIe, Ml«tJDe. mISSJgeS

• CW spffC from , ro 99 WPM
• 10 inrervaJ r,mer from 1-99 mmures
• 1() hold utlllffltf from 0 ·99~

• CW l/IfIe~ /rom 1(JO lit til 3roO liz

• Fff)fI/ pottf! llNy """"'" II\:r7I 0 10 9 9 _
• or QT -"'W "1Iff1f!

$89.95 each
programming k~rb-rd Included

=
~r;,f!l)!':f~~~r!f!!~0~f!rH'1¥~~4~·

In 41 998 ·3011 • FA X In 41 914 3470
Enl". U,S, A. ('00/ 854·0 541 . FAX (8001 414 J420

CIRCLE 10 ON REA DER SERVICE CARD

CIRCLE 164 ON READER SERVICE CARD

COAXIAL
DYNAMICS,
INC.

Measure Up With Coaxial Dynamics
Model 81000A RF Directional Wattmeter

CIRCLE 186 ON READER SERVICE CARD
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Model 81000A is a thoroughly engineered , portable, insertion type wattmeter
designed to measure both FWDfRFl
C. W. power in ccexrettrensmes.cn lines,
81000A is comprised of a built-in line
section, direct reading a-scere
meter protected by a shock-proof
housing. ouck-metcnconnectors.
plus a complete selection 01 plug-in
elements, gives the FRONT RUNNER
reliabi lity, durability, fle:\: ibility
and adaptability with a two year
warranty.
Contact us for your nearest
authorized Coaxial Dynamics
representative or distributor in
our worfd.wide sales network.

15210 Industrial Parkway
Cleveland, Ohio 44135
216-267-2233
1·800-COAXIAl
FAX: 2t6-267-3142 See U5AtDByton- Booths40f & 402

service and Dependability. ..A Part of Every Product

)

I

TRIDBNT
1H1200 Now CWy

$36g",

1 80~~ Q-
10707 E. 106ih , Fishers, IN 46038
InterroIOra\: 317 842 7115 Fax 317849 8794

500KHz to
1.30GHz,
1CXXJ Char.~

AM/FMIWI'M
ToIaI coverage at
avery ecooonu
cal price.VFO,

"""'" Iud"""
eod Full functioo
IDC di>play.
Steps dcM-n 10

5KHzEEPROM
memory. BNC
antennaCOI1ncc

~. Size: 5 718'"H
... I II2'U x ZW.
Wt:: 140z.
loch.des AA
Batteries.CCU
blocked for use in
USA. Call or fax
11111free in USA
and Canada. 24
b eers a day, 7
daysa week.

,;;0"



Numbet" 11 on your Feedback card

A Foolproof
Power Controller

Be prepared when the commercial power shuts off.
by Charles M. Seay, Sr. KN4HL

I'h010 A. The completed controller showing ,day. case (/1/(1LEO.

Photo B. Tile "Foolproof Po wer Controller" connected to tile /3.8-\'011 DC IJiHH'r supply.
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cooling and the exposed wiring will he to tal
ly en closed in the case. The LED can be
mou nted ..... here it can he easily seen: loca
tion is not important.

A fter the relay base is mou nted. cut a
length o f re d hookup wire th ai will reach
from (he positi ve te rminal o f your 13.8-volt
po wer sup ply to pin 8 of the re lay ba se with
a ju m per from pi n 8 to pin 4 of the re lay
bas e. Cut an equal lengt h o r black hookup
wire that will reach the negative terminal of
your power sup ply and con nec t this to pins 7
and 3 on the re lay socket. Now cut a piece of
red hooku p wire th ai wi ll reach from the
positive termi nal on the beucry and connect
the other end to pin :2 on the relay socket.
Cut a piece of blac k hookup wire that will
reach from the negative terminal on the hal
tery to pin I on the rel ay socke t. Two equal
blac k and red pieces of hookup wire sho uld
he cut that wil l reach from the relay socket
to the pow er supp ly te rminals on the re
peater. Connect o ne end of the red hookup
wire to pin 6 of the re lay socke t. Connect
one end of the black hookup wire to pin 5 on
the relay socket The basic wiring of the re
lay socket is now complete and the unit will

in the repe ate r. f uses can he added to the
unit for additional protect ion if you wi sh.

C onst ruction

The re lay socket is mounted in the alu
minum case so thai the re lay recei ves proper

"Thai happens 10 your co m muni ty re
VV pearer when a storm or accident caus

es a loss of commercia! power? Th e answer
is thu t your repeate r is useless unless you
have a battery backup supply or a generator.
Generators arc e xpe ns ive and have 10 he
manually Maned un less they ha ve a bat te ry
starte r. Deep-cycle marine batteries are great
for repeaters that draw 10 am ps o f current or
less. Th e problem arises when the commer
cial mains go dead. The control operator or
owner mu st manually switch power sources.
:IS most repeale rs are not located where the
owner or control operator lives.

I found the answer 10 this problem with
the "Foolproof Power Controller." Th is pro
jcct co nsists o f a relay ....-hic h is engaged
when the commercial mains are supplying
po wer to the repeater a nd auromaricalty
switches over 10 my deep-cycle marine ha t
le i) when commercial JXJwe r SlOpS. I have
incorporated a two-colo r LED into the
schematic to indi cate visually from which
power source the repeater is bein g supplied
power. The pam list fo r th is proj ect is as
simple as possible. with all the pan s avail
abl e from your local Radio Shac k: a small
aluminu m case. fo ur resistors . o ne two-color
LED. a DPDT relay. one relay soc ke t, one
roll of red 18 ga. h ook up wire and one roll
of black 18 gao hookup wi re.

TIle most important thing in the construe
lion of this project is to mainta in the COITect
polari ty so as not to damage any transistors



Available with Autopatch/Reverse
Patch/Landllne Control; TouchTon.
Control of ..arlous repeater functions;
'PL'; "Emergency PwrJlD; Hlghllow
TX Power; Tone & TImer Units; Sharp
RX Fitters; Power Amps. etc,

For that new Machine-Spectrum
makes 2 lines of Repeaters-the
Deluxe SCR1400 and the new basic
low cost S.7R line.

The 5 -7R Repeater. maintain the
quality of design, components and
construction wMch have made Spec
trum gear famous 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 real
"work-norse" basic machine designed
for those who want excellent, super-re
liab le performance-but no frills! For
use as a complete "stand-alone" unit,
or with a controller.

• Complete LIne of VHF/UHF Rcvr.
&: Xmtr. Unk Boards & Assemblies
also available. Plus 10, COR, DTMF
Control Bds., Antennas, Duplex81'S,
Cabinets, etc. Inquire.

Of course, If you do want a Full Fee
tured/Super Deluxe Repeater with
Full panel metering and controls, and
a complete list of 'built-In' options,
then you want our SCR1400-the
new successor to the " Indust ry Stan·
dard" SCR1000/4000.

So7R Basic Repeater
• " Stand Alone"

or use with
your cont ro ller

ForHigh Performance in Repeater
Technology, Go with the Leader-

SPECTRUM

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

the World!

SCllI400
REPEATER WflSO WT.2M Amp
&30A POwm SUPPLY.
(All~.m••,.nable Separately)

Shown in opt ional cabinet.

Call or write today for deta ils and prices!
Get your order in A.S.A.P.
Sold Factory Direct or thf'ough Export sales
Reps. only.

CIRClE 51 ON READER SEFMCE CARD

'lfsc; SPECTRUM COMMUNICATIONS CORP.

WANT TO LEARN CODE?

Subscribe to
73 Amateur Radio Today

Call 800-289-0388

AUtntion Mone Tulor and Morw Tutor
AdvllD('td Edition repkrt:d UHn,

Mab aure we han your culTtfll add rTSSo
Sptdal upZ....de oft'tn will be hllilltd Ihortly.

Don'l nibs out

I 'or ,III I )1 )S ':( ~lIrukr~. .\\ ,jlbh!.: lhru d,;,jkr~. 7.~

~bgaJirk:. VST. or '.':11.1 S~')')5 • S.l S&II
({'.\ rcvidcnts add 7.n o0 ta ll) I" :

G(;I E, P O Bo " H 1l5.l k-p( \ IS.

X':"p'1rt Beach. C \ 9~6.59

Sp.:.:i f~· .5 '. IIf .l ' , mch di~k

••,s.f NO RESISTORS..""t: NO COMPMMISE
O..,,,,C'1 SIX EXCEllENT REVIEWS JUST

C DONT HAPPEN BY CHANCE
CALL US FOR A FREE CATALOG.

. _ ........~C/qI. n, 11114 ·S.pl 'J, II. 111_ n ,""
CO,~ I'" _ .W.lI..tl _."'1_
~~~~~.~~y ~ ~ ~

FlortsunI,Ca'I ...... 808l1
(1111 11' -oeso

Morse Tutor y.,lLls the answer for the
quickest and euiest way

for beginners and uperts alike.
From the moment you $tart the easy and speedy

self loading procedure to the day you reach your
goal, M on e Tutor (jtJU will gently coach you
Ihrough the learning precess.

Since 1987, GGTE hal guided nearly 20.000
Iwnsandpusped.ivehamsarwrxl the "'orldthrough
proven 5l1UClUrCd Ic:ssons and. variety ofcharactcf,
wordandoonwnationcri lls.Straigl:t forwln1maus
make the process simple and fun.

You select the characten and Mone Tutor (}JL
will prepare a random character drill with those
characters. Mone Tulor (jtJU makes il easy to
create your own drills or import text files, You can
nowtype whal you hear or copyby hand and sec. one
line at • time, what the cornpu~ sent or what you
typed Pick the Farnsworth or the standard method;
sel«:tthe tonefrequency most: lXlrIlfortabk foryou or
select yourcodcspeed intm lh5 of. wordper minute.

You are always in command.
Mol'M Tutor (jJL uses your internal
speaker or sound board [cert jfied by
Creative Labs for all Sound Blaster
products),And, i fyouuse a sound board
the program supports volume c:entroL

Gtt IIw softwarT t.hr ARRL 5db and IlHS 10
crute p racl," and tnt lapn. Morw Tuto..-t;.u
b . pprovN tor \ 'E ela_.t all~'tls..

'lJOIf9lrt it ()It frithj-p4SJW"'If .5 Itt¥& ()It&ndzr:
A f'ditrJ; '{irNt !"Ofr_-dx8 dI it W<18 &fitI f.t>..it
wn JoarJd#fill (If lIN rm!litt 15 ",ilflfhs ofitll ",riv41.
rr""t-/~If '~Mr, '&ekr tllM"'lf wifd!t:;t
'V'fd.,/i¥t8!DorrlfI ,N f t 4M it IfNI"B 4fIO Il"s ",Jri
htkt t4M 4fIIJt"f.kI t df'/SJ' .{l16YN.R '8 1f1tJr tltt #n;t
MorstWkf'I'09r4'" l !f4'4tvrr &rttr", 411 Am Vi.'
,ifd8f' " "is is 4 cr<Ot',(H):t',(" war flY t"ls 1ItW«H1fH

to ItJrlf tltt Morst Wk Wtll wrYt" tltt prier" W8
Mor,fs

Moru TUlory.U il 3 lfadem3,k 01 GGTE
Sound B13~lftr , the Sound Blnle, Logo 3nd the Sound 81nle r
Com~bi.rtyLogo aretr'ad8fNI... . oICre3_ Technologr ltd

CIRCLE 1i3 ON READER SERVICE CARD
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Figure I . Schematic fo r the " Foolproof Power Controller. "
Photo C. The power controller in .fen 'ice in a repeater J.ntem. ready
...hen commercial po wer [ails, to switch instamlv to tile rmergencv
bauer)' suppJ.\:

battery au tomaticall y.
Before hooki ng this unit to a repeater,

connect this controller to the prope r post of
the power supply and to the battery, Connect
a mu ltiteste r to the black and red hooku p
wires that go to the repeater. carefully ob
serving polarity with the meter set to read at
least 30 volts. The LED should be glowing
orange without the power supply turned on.

Quanllty
1
1
1
1
2
2
1 roll

operate correctly. However. you would not
have any indication which power source is
operating the repeale r.

Mount the two-color LED into the cabinet
o f the case whe re it c an be seen eas ily.
Co nnec t the ce n te r o r lo ng po st of the
LED to pin 5 of the relay socket. Co nnect
pin I. the shortest post of the LED. to pin 4
of the re lay socket through two resistors
(27 0- and 330-o hm resis to rs in
se ri es) . Con ne ct p in 3 . t he nex t
shortest post on the LED. to pin 2 on
the relay socket through two resistors
(270- and 330-0hm in se ries). When
in o pe ratio n the LED will d isplay
g ree n wh en ope rat ing fro m yo u r
regular l3. 8- volt power supply and
orange when operating from the deep
cycle battery. When commercial pow
er is lost, the relay will switch to the

Parts List
' em
Case 2 ·314" ~ 2·118" x 1-518"
Relay
Relay socket
Dual~lor LED inpanel holder
270-ohm resistors
aao-cnm resistors
Black 18 gaostranded hookup wire

RSf
27<>235
275-218
275-220
276-025
271· 1112
27 1-111 3

Turn on the po wer supp ly and the LED
should glow green. If you unplug the power
supply. the LED should again return 10 or
ange and voltage should still be present to
the rnulutester,

Stick-on rubber feet can be added to the
case after construction to keep the unit from
sliding around.

Thi s unit has worked for mc for se veral
months during short commercial pow
er outages. It will keep you r repeater
operating and useable.

Thi s unit can be adapted to control
the power source of radios other than
repeaters. The main limiting factor is
the curre nt -carry ing capaci ty o f the
re lay co ntacts and the l>i/e o f the
hookup wire.

Th e IOt<l 1 cos t to co ns truc t thi s
project is less than $25. iii

We're Stocked To The Ceiling
I- IITB?"'om .IIUC)~lDI .. - - ". I The Ontr Material That WiI AlI1ere 10 IK ,,,.n - • _ _ _ Sl1l.S1

--~ - •• P01yvlnyI or Vinyl Outer Coax Jackets!- _.
~, - ..... .. ~ ,- .. ". I. J...... - DIl-ntT •• - ~m u tG oo - .. Fonnl . round . nd l eall- ~... =. .... - ~ - n •• •

I• • --- ..- •• - •• .,. • • ~" D. odd·stI'p&d 'ittin,,$.
"" """"*- • • ~- •• t:-D9t _ 1,o7UID ex•• ••• I . Non-eonla mina~n.. and non- Iw.. •• - - m.• • " .100.00 """ rn.. lll!l.u",,,, _ 7l'\I.00.- ••• . -I2NA •• • 100,00 m •• - •• I .

eonduthl.
Itl- I I~ •• ~---_.. • Uoo.oo ~ •• - •• Wideem~ i.nl t.mporalU" ran g. I~'.___ __.. ;MI.. ~ •• ..- ~ 110.00 lC-I4 ...._..._.. ._ ll .$O

I . (·30"Fto.180' f l _

I
_ __ _ tooo !MHZ .._____..._.._.. 4UC nun... __ S3:lIl.OO IC-4SAT ___. .__... *JlII _ ..._._.._...__....2000

SlayaHuiblt for years insuring""'" ..._.........._.._...".. t!5.00 ,- TI«It ....__..._..__I.Ol!I.oo ~,____ I.2Woo 04AT ..""'___._ 2$0.00
PII·l1 _ 111,$0 " ...,_ _ __ __ ~.OO ._.

'\~OO
1C·1II'I _ __.____ 7M.00 AC- tl ______ __ ,lCoo

I·mol, tur, ·prcof ccre ectlcns. CCAX.IU~ _ , . T... ,... -- •• ""',QM-- T»-Ml' - m •• - •• Rtusable-<:luiekdiseonneetion --ogo ......... ..... •• rn._ _ _ ••
T»-~I'" •• ,.• ._. - 11100

____r

Iand'....ling with samemateri. 1. ..- --""""u_ " -toR •• ~, ,... • 1,21lC.00 - m . M • • •• " , . ..' .,,..C8IOIOA _ _ 511 "- •• _.U _.
~. 1.1"• ~-

_. I . AmUl t fOf U lellite TV- - ---- I- "l!lll ".- - ~. ••• ~. .... mierowaV8 " ork. - _...-
~ ~...- ".1W\-..., - .... •• ~m• ._. - _. I . Hundreds ol ules. .- J•• w.. " ·nIH •• .- •• lC--Il'\IH _ U>5-. IWIf I'UII _ 3lIlI 00 ---- ••• •.- ... • • •• ... a • MIORSClI'TCM _ •• J• loloisluflPfools all eonneetion• . I.... ma ".• • • ~ a. ... ••• ....1OtU' t w:.• .• ••• •• " .-:I" _ U32JIO t'I«f*) _ Z,M. - e • Il1l18 _ __OO

I EVERY LNB AND COAXIAL I••• - .~--_. ~-~ ". - "'T_ TBW _ ••• CONNECTOR NEEDS COAX·SEAL- m. " _ __OIl - "'"' •• llT·l l1 __ _ laOO

I I(Trialpacket for 4connectors-$1.00 ppd..)

CALL ROSS 208-852-0830
WE TAKE TlJ"E TO TALK TO \ 'OU

ClACU- 254 ON READEA SERVICE eARO CIRCLE 32 ON REAOER SERVICE CARD
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1. Hi Quality 1717PH
stainless steel whip.
2. TiItahle section with
rubber gasket and
stainless steel retention
spring
3. Dielectric Iow-Ioss
"ZYTEL" insulator with
brass insert soldered at
the coil
4. High "Q" air wound
coil for low dielectric loss
5. High voltage ceramic
capacitor for a perfect
impedance matching
6. Gold plated brass
center pin with low
dielectric loss "TEFLON
insulator
7. Silicone rubber gasket
and O·Ring for a perfect
waterproofing

An innovative approach has been taken in
the construction of the base impedance
matching transformers. This new process
results in very high and previously
unattainable unit to unit precision.
Particular attention has also been paid to
the UH F male a n t enn a mon nti ng
connector which uses a gold-plated center
pin, "TEFI...ON~" insulation and a rubber
weather seal for hi-performance and
protection from the elements. All Sirio
HP Antennas are factory adjusted and no
additional tuning is normally required.

3.

5.

4.

2.

-, ,- ~ ~ -, -- r' "' "? "',,' f? • f! \, ' "
, • •, j

, , , l, , , , , J.~ ,~, ~ jr' f, ,)~'-; I~ pi l~,', .1} \ ., I , , , .J;' , I,, • H , ", ,- -~ -, , , I •,
(

,, , , •, , , ,
L-~ -~ •

~ ~

- •
ntennas

Sirio has designed the ne w HI
PERFORMANCE line for the discriminating
Radio Amateur. These antennas are the very
best available in terms of material quality, hi
tech design and maximum performance. The
result or years ofexperience and technological
research by Sirio! All models are fabricated
with the very best materials available to
guarantee maximum strength and best
performance. Year after yea r . Sirio whips are
very nexible and incorporate a custom
inclination system that allows them to be tilted
to 90° without the use of keys or special tools.



NUmber 12 on your~k CIIrd

K4SYU Loop Antenna
A compact, portable HF solution.

by Everett James K4SYU

•

Tubi ng
..----Disconnect

uroeusnatt

I -m u ng

Pipe ( l amp

t
Mat t hing
Se ction

Tub ing [<aps
Wit h Angle
Brackets

o f using a lapped coi l for impedance match
mg.

IL i ~ interesting that a reasonable match
can he obtained on all fi ve frequency hands
using this simple matching device. without
having to rnovc the tap.

B<ast'

(oaHial
connec ter

r_-.r:~~;:=i===~B ee hlueIns uta tDrs

Photo A. The I(}()!' (l1ltt!llIId in piect!s before assemblv. As.u·mhly time
is about fi re minutes.

Tubing
Disconnect __~~;

4 5 Degree
Elbows

Figllfl' I. \!jew of f lip K-ISYU 10('1' without the tuning capa citor mounted.

on ly ne ce s sary to
add an RF coupling
d ev ice to tran s fe r
e nergy 10 and fro m
the loo p via u coaxi
al cable.

You know that the
portion o f the loop
next 10 the capacitor
has ve ry high volt 
age. but if we go to
a poin t halfway
around th e lo o p
w hic h is about the
ce n te r of a co rre 
spond ing o ne-tu rn
coil. we reach a ze ro
voltage poi m. This
point . for all pracu
cal purposes. is neu
tral . It is at this point
th at th e coax ia l
sh ie ld is attached.
The coaxial center co nductor i ~ connected
10 a nu mber 12 wire whic h is se parated
slightly from the loop and connected OI t a
point approximately 10 percent of the loop
circumference away from the neutral point.
This is very similar to the o ld-time method

" '1. Jhy a small loop'! Why not a d ipole or
VV a quarter-wave vertical'! The answer is

size and versatility. The loop is small and in
conspicuous. It C<l 11 he set lip 011 the porch of
a co ndominium or used as a portable ame n
na for Field Day or used .IS an emergency
an te nn a in case the wi re ante nnas b low
down.

The loop will not replace your favorite
yagi or other gai n anten na. hut if you are re
stricted. as man y hams arc. to using inside
antennas and are ge tti ng poor result s. then
this loo p is just what you arc looking for.

Let's 100'- at what this sm••llloop antenna
has to offer :

I. II req uires no radials (no external wires).
2. It requires no ground co nnect ion (reduced

RFI).
3. It requires no antenna tune r (simpli fied

tunc-up).
4. It exhibits l e~, noise than a dipole o r quar

rer-wave antenna.
5. It is somewhat directional (also has good

null s).
6 . It hel ps e liminate harmo nic radiation

(high Q).
7 . It is multiband (q uick a nd easy ban d

change . five hands ).
8. It is fairly efficie nt (good things do co me

..mall ).
9. It is portable (can fit in the trunk o f a

car).
10 . It is in e xpe nsi ve an d ea sy 10 b ui ld .

(Need I say more'!)
Are you interested '! Then read o n.

T heory

You all know that the loo p antenna has
been used for many years as a direction 
find ing antenna. In that type o f se rv ice it
made usc of the ..harp nulls off each side of
the loop. but off each end is a nice fat lobe
shaped like a doughnut. II is this large lobe
structure that makes the loop '>0 interesti ng
to reno amateu rs.

In theory. the I ~XlP antenna can be looked
at as a single-tum parallel-tuned circui t nOI
un li ke the tank circuit. TIle opposite sides of
the loo p act a~ a pair of spaced ante nnas car
rying RF currents o f opposite polarity. The
two RF currents te nd to cancel each other
out perpendicul ar to the plan e o f the loop.
The mag nenc' radiation will be maximum off
each end of the loop. As thc loop read ily ac 
ce pts energy at its resonant freq uency. it is
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Sell your product in 73 Amateur Radio Today!

Call Dan Harpertoday...1-800-274-7373

CIRCLE 64 ON REA DER SERVICE CARD

CIRCLE 188 ON READER SERVICE CARD
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Fj,~!.ft .!2~y"',l!.!f!.'!!! YOUR ICOM IC-751
TlN:y ....COI up io [M.trffS ~cuy :os t:n.,' low G~RV le -?45 and R? l
lOOk care of cvcn·'hmg dow ~nd the lfSq llaUS nw1c

CAN FAIL!Ma- QRP " bi~glAllOllhc~ boP:c,," arid west. 011
I and 15 I ghl l~. uil-~ "H.altsquare!

10 !of 15M 17!of 20 M 3OM40M ... UNLESS YOU OWN THE W1UCO ICMt024SO... .... ... sse ... $7' " . NO FAIL R..... WITH t024 MEMORIES
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Photo C. Derails 0/ the fool' UlltellllG base.

Photo B. The loop a1/tt'/IIIa, showing ,lit' marching section and coaxi
al cable[eed point at the 101'.

Bands

Th is loo p covers the 15. 17. 20. 30, and
40 meter bands. Thai is not had for an anten
na which can be set up on a table top and
take up nut much more space than five feel.

Can a Loop Antenna T his Small Be
Efficient?

The answer is yes . This antenna was de
signed with the idea of operating it Q RP.
The calculated maximum gain for this loop
on 20 meters is approximately 3.2 dB above
isotropic. It also has nulls of approximately
12 dB off each side. Calculated losses below
100% efficiency are 0.1 3 dB for 21 \ t Hz.
0.-1 dB for 14 MHz. and 3.2 dB for 7 Mill .

The good news is that this loop will nol
cost you a bundle. The construction of this
loop is simple enough that any radio ama
leur with ordinary mechanical skill and sim
pic tool s can hui ld it . How about COSI? I
would estimate thaI the cost would be less
than 35 dollars. NOI had for a five-hand an
tenna! It could be even less if you have a
good j unk box. The half-inch hard drawn
copper tubing and fillings cost me $ 11 at the
local plumbing supply shop. T he variable
capacitor and beehive ceram ic insulators
were obtained at a hamfcst for a few dollars,

and the wooden stand was made out of scrap
lumher. You can make yours real fancy if
you desire.

You say you want a loop an tenna bn you
do nOi want to be confined to QRP? look no
further; this small loop will handle power
outputs up to 100 walls peak. The tuning ca
pacitor that I am using is a medium-power
tran smitti ng type with O.075-inch spacing
between plates . The two stators arc in series
through the rotor, which gives a plate spac
ing of 0.1 5 inches hut cuts the effective ca
pacity in half. Thi s spacing will handle more
than 10k volts of RF.

Using a split-stato r capacitor with each
stator connected to one end of the loo p. the
RF voltage on the rotor and frame is ncar ze
ro and the frame can he attached directly 10
the wooden base. The capacitor can he tuned
using a good bakelite knob as shown in Pho
to D. Of (.'OlJrSC. if you want, you may add a
motor drive . I do not recommend using a
non-split -stator capacitor as the rotor will be
at a high RF potential and there is a danger
of RF hum . The inductance o f this loop is
approximately 5 1l1 1. If you have a capacitor
and you know its value, just use the formul a

")0

to find you r frequen cy coverage at maxi
mum and min imum capacity.

Tune-Up

The tune-up is very easy. First. select the
hand o n which you wis h 10 o perate. then
resonate the loop. When the loop is near
resonance the recei ved noi se lc....-c l and sig
nals will peak .

You could o perate with this tunc-up but
you probably would not gel maximum pow
e r tran sfe r. I recommend that you use a
VSWR meter in the transmission line . Set
the VSWR meter for reflected power, reduce
the drive lev-e t at the transcei ver until re
fleered power is mid-scal e or less. then ad
just Ihe loop lun ing capacitor for minimum
return power. Increase flOwe r and re-adjust
aga in for minimum. You should now have
maximum power transfer for that segment of
the hand as allowed by your loop bandpass.
Tune-up should not take much more than a
minute if your rig is loc ated near the loop
antenna.

High Q a nd Ba nd pass

The high Q of the loop will work both for
and against us. II will help reduce the re
cei ved noise and it will atte nuate harmon ic
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Photo U. Details of the split-stator tnning cupacitor; the beehive msu
latars, and the "Iug-ill 4() meter capacitor:

Photo E. The loop and rig ,\'('/111' Oil a picnic table ill (/ North Georgia
park.

radi a tion. It wi ll not all ow us 10 move up
and down the band without re-resonau ng the
loop to the new o perating freque ncy.

The follow in g bandpass figure s we re
measured using this loop:

Band Bandpass
15 meters 138 kHl
17 meters "ot measured
20 meters 57 kH l
30 meters 23 kH z
40 meters 15 kH z

These bandpass figures indicate the limits
bet ween 2.5: I V5WR points for each hand .
It is easy to see that as the frequency de
creases the bandpass becomes smuHer. the
tuning of the loop becomes more critica l and
the efficiency also decreases.

1 haven' t encou nte red any problems thus
far in manually tun ing this loop, as the loop
is operated next 10 the transceiver. If the
loop is to be operated at a location at a dis
tance from the rig. then a motor dri ve me
chanic ultuncr will be req uired .

Cons truct ion

As you can see in Figure 3, the loop an
tenna is octagon-shaped. but is a lillie short
e r than it is wide. Thi s was do ne in order to
provide clearance from the ceiling when op
eratcd from a tabl etop.

About 16 linear feet o f half-inch hard 
dra wn coppe r tubin g is required . Us ing a
tubing CUller or hacksaw, cut the tubing 10

at tach them to the two copper pipe caps with
self- tapping sc rews. Cl ean the caps and
brackets for soldering.

Lay the parts out fla t on a concrete !loor.
Use acid soldering flux on all joints and as
semble the loop. Use wooden blocks to raise
the loop abo ve t~ level of jbe floor. keeping
it flat for soldering. Use a propane torch and
heat the fittings one at a time. UM' lead-tin
solder. the same as is used in radi o work.
The solde r will be draw n in to each joint
when hOI enough. You may wipe e xcess sol
der off using a damp cloth if )"OU wish.

Note the position o r the copper T-filling
(Figures 4 and 5) at the top of the loop. It is
used as the upper suppo rt, as it fi ts into a
hole in the vertic al support shaft.

When all of the tubing joints are soldered
the loop should look like the plan drawing in
Figure 3. The loop will be rigid and have no
loose joints . Make a vertical wooden shaft 1
112" x 1-112" x 52" lon g.

Make a 14 " x 18" wooden base as shown
in Photo A. Make a wooden support for the
vertica l shaft to hold it a l right ang les to the
base.

A cop per brack et is required for th e
50-239 coax filling . It may be scre wed or
soldered to the copper Tvfirting as desi red .
vl oum the beehive insulators on the wooden
base along wi th the split sta tor capacitor.
Fasten parts down with wood or sheet metal
screws using brack-

to go between the insulator lops and the ca
pachor stators. Try to ha w these connectors
as short as possible.

The loop as presently set up will cover the
15. 17, and 20 meter hands. In orde r to res
onate it on the 30 and 40 meter band s, addi
tional capacitance must he added in parallel
with the existing spli t-stator variable capaci
tor. This is done by attaching two banana
jacks to the top of the beehive insulators.
Fi xed plug -in capacitors can then be added
in order to work the 30 and 40 meter bands.

Const..uctlcn of the Fixed Capacuers

The fixed capacitors arc made of double
sideJ copper printed circu it hoard using air
as a dielectric. The printed ci rcu it ho ard is
CUI into plates which arc stac ked in such a
way as to make a high-voltage capacitor.

Fig ure 6 shows the size and shape of the
fixed capacitor plates. Three plates are used
for the 30 meter capacitor: six for the 40 me
tcr capacitor. T he approximate cap aci ty of
the 30 meter capaci tor is 30 pF; 75 pF for 40
meters.

All plates are cut with a large pair o f tin
smps.

T he p late s are then s tacked and ho les
dri lled to accept tw o 6-32 screws. Remove
the copper from around the hol e on onc end
of each pla te. As we are using double-sided
printed ci rc uit board. th e coppe r mu st be

FIgure 5. COI'I'er r-fiumg de tail, fOf! wen:FIgure 4. Rase bracket detail.

th e length s shewn in Figure 3. Clea n the ets as needed on the
portion s of the tubing 10 he soldered. using capacitor frame.

Wooden u e r tical Sha fteme ry d oth . Also d ean the interior of all fit- Make connector!'> »:rings. tl-1ake two copper angle brac kets and o ut of coppe r st rip
T-Fltti ng

Pipe c a ps"", "I

~

:L " l..};- Tubing t
_

Loop TUbi ng

11_
(oaMFitling

. .

48 73 Amateur Radio Today · May. 1995



Figure 7. Detail ofgrinding tool.Figure 6. Detail offixed capacuor plates.

~-114'"
~

r
Nail With Head Cut Off

~
Size To Fit Hole
Bored for 6- :S 2 Screw

2" 5 / S" 0 @

L T 5 / 8 ~ Squar e Block:

I ~ ' - 5/ S" .1
• .

Figure 8. Stacking ,IIe capacitor plates.

Nuts

loo ps fro m these plans. Bot h arc very happy
with the results.

My recommendation is. t ry it. you wi ll
like it.

For mo re information see the Ted Hart
W5QJ R art icl e in the June 19 86 issue o f
QS T. I would like to th ank Burl Bittn e r
K0 WQ:-.s for his suggestio ns and computer
ta b-o ut s mode ling this antenna. For loop
theory. see Electronic (/11I.1 Radio Engineer
ing by Terman. Iii

Parts List
Copper elbows 112" dia,
Copper T-fiUing 112" dia.
Copper end caps 112' o e.
Har(!-<lrawn copper ttbng. 112" dis .
Coaxiat connector. female type 50-239
Beehive insulators
About 2" of No. 12 solid coppet wire
2" x 4" copper t1ashing
Tuning cepacnor. spIit·stalOl" type '
Wooden base, 1" x 6' x 14"
Wooden legs, 1-1 12' x 1-1 /2" x 18"
Wooden vertical shalt, 1" x 1,1/2" X51"
Double-sided Ci rcuit board. 3-518" x 18'"
Banana jacks' "
Banana plugs with 6-32 lhreaded ends"
Brass screws. 6-32, t "tong"
Nuts 6-32 10 fasten plates"'
Hose damp. sma• . stainless steel

•
1

2
14-112"

1

2
1

1

1

1

2
1

1

1

4
41.
1

, Note : The spIll·stator capacilor which t used was made by Caretwen. and was removed lrom a p1ug-tn
unafrom a surplus s e A 188 MOPA uansmrnes. The capacitor was not split-stator and it measured about
30 to 130 pF. The stator was supported by lour insulators anached 10 the lrame. I drilled and tiled through
the center 01 the bars holding the stator plates. t removed the center stator plate and made two separate
stator sections with 3/16· inch spacing between the stator bar sections.

[opper
Remoued

North Georgia. ~ly rig is a Ten-Te e Argosy.
Its output is either 5 or 50 watts. depending
upon whether I want to o perate Q RP. T he
antenna has helped make many contacts on
15, 20. 3D, and 40 meters. Most o f the oper
atio n has been po rtab le b att ery- powered
from a city park in Melbo urne, Florida. The
loop has also performed ve ry well o n OX
contacts.

We have a small QRP d ub. and two o ther
members. W~MPT and N"~MPU. have built

" Note: If you have trouble finding the banana plugs and the double-sided prin ted circuit board. a
transmitting type variable capacitor may be substituted and may be coo nected to the loop using battery
cos. The variable capacitor should have a maKimum capacity of about 100 pF. It does not need 10 be a
spIlt-SlatOl" type.

If this Sl-Ostitulion is made, then al " dems may be ominect,

removed from around (he same hole on both
sides. Th is can he done quickly hy gri ndi ng
the copper away using a homemade tool in
an electrical drill or dri ll press (Figure 7) .

Fasten a small strip o f emery cloth to the
grinding tool, passing the nail through the
e mery cloth. Insert na il in o ne side of the
printed circuit board in the dri lled hole. and
rotate the tool usi ng an electric drill . The
copper will be removed quite rapidly.

Stacking the Capacitor Plates

Referring 10 Figure 8, you can see that on
the left -hand terminal plates 1 and 3 arc con
nected while the right-hand terminal is con
nected only to plate 2. A common 6-32 nut
is placed o n the screw between eac h plate
and on top of the stack of plates. This gtves
a spaci ng o f about 0.1 inch.

Loop Antenna Tu bi ng Disconnec ts

For those radio amate urs who intend 10

use the loop as a po rtable antenna or fre
quently mov e it fro m one place to another. it
can be equip ped with tu bi ng disconnects.
The loop will then break do wn into th ree
sections of no more than four feet in o vera ll
length. which will allo w it 10 be easil y car
ried in the trunk of a car. The tubing is cut at
the two tubing disconnect points. A brass in
sert is made with a good fit to the interior of
Ihe tubing. II is soldered into one sectio n
and . w it h the loop asse mb le d . a hole is
drilled th rough the mat ing tubi ng sectio n.
The brass insert is then tapped for a screw
thread . A 6-32 or 8-32 screw. as available.
can he used to sec ure the sect ions o f the
loop together and make a good mechanical
and electrical connection.

A word of ca ution : Th is loop concen
trates wry high lewis of magnet ic radiation
and should be !..e pt away from people and
metal objects. halh of which will absorb en 
ergy. This could cause a hazard.

Ccncfuslon

For the past s ix mo nths. I' ve used thi s
loop antenna every Tuesday in a mini -Field
Day operation to make co ntact on schedule
with W2GU~1 in Ne w Jersey on 20 meter
CWoSignal reports ha w frequently been S9 .
even with poor band conditions. Some of the
contacts were made using QRP. The setup as
shown in Pno rc E is portable from a park in
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Where'
Pn is the norse power in walts (W).

K is 6oII.zmarv'l"s constant

(1.38 _ 1Q-;o" YK).

B is the bandwidth in hertz (Hz).

(Equation 5)

(Equation 7)

(Equation 3)

(Equation " )

whict1 is aso.
F Pn n

n ~ KT BG
o

Where:

SNR,... is the input signal·to·noise rate .

SNA"", is the output signal'lo-noise rete .

P"" is the output noise pow8l' in watts (W),

I< IS BotIzmafWl'S constant
(1.38 ~ 10,2" ¥K).

T" is 290 degrees l<eIvWl j<KI·

B is the netwod balldwidlh in hertz (Hz).

Where

aN is the noise added by the network
or amplifier.

All otl'1er terms are as delined aboIIe_

Noise Figure (NFl: The f"IOISe lig·
ure is a Irequentty used measure 01 an
ampllllE!r's "goodness: or its depa rture
!rom "idealness." Ttus. it is a figure 01
merit. The noise Ilg ure is the noise
factor convener to deol>el notafion:

Where:
NF is the noise Ilgure in decibels (dB) .

F0 is the noise factor.

LOG reters to the system of OOse·10
Iogarilhms.

Noise Temper.ture (T.): The noise

'emperature" is a means lor specifying
noise in iems 01 an equivalenl temper
atu re. Evaluating Equation I shows

G is ee alllplihet gain.

The noise tacroe can be evacaieo
in a modeI lhal cooeoers the amplifier
ideal , and there fo re only ampli lies
Il'lrough gain G the noise produced by
the "input" noise source:

F .. KTR BG+ D.N
" KT0 BG (Equation 6)

It is also poSSIble to define noise
factor Fn in terms of 0U\pUt and irput
SIN ralio:

F _ SN~n
n- SNR....,

Ierna l noise sources are due to tner
mal currents in the semiCOnductor mao
terial resistances. It is the noise c0m

ponent contrbuted by the alllllifier un
der consideration. It noise. or SIN ra
tio. is mea~ed at both~ and oul 
put 01 an amphhef, the output noise is
greater. The internal noise 01 lt1e 00'
vice is the eeereoce between output
noise level and Input noise level.

E~lerna l noise is the no ise pro
duced by the signal sourc e, so is
sometimes ca lled source noise. This
noise signal is due to thermal agita tion
c urrents in th e signal sourc e, and
ellen a simple zero-signal input termi
nation resistance has some amount 01
thermal agitation noise.

eom types 0 1 noise generator are
shown schematically in F9-Jre 1. Here
we~ a mICrOWave amplifier as an
ideal "noiseless" amplifier wittl a gain
01 G. and a rose generator at the in
put. This noise generalor produces a
noise power Signal al the irput of the
ideal amplifier Ahhough noise is gen
erated throoghoul the amplifier device,
if is common practice to model aU
noise generators as a single mpct -ee
terred source. ThiS source is shown as
Voltage V, and current I"

Noise Factor, Noise Figure an d
Noise Temperature

The noise of a system or nelwork
can be defined in three dillerenl but
related ways: noise zaco- IF,J . fIQIS8

figure (NF) aoo equIValent noise lem
perature {ToJ: lhese pruperties are de
finable as a ratio, decbel or tempera
ture, respecliveIy.

Noise h clor (F...): The noise tee
tor is lhe ratio 01 output noise power
(P....,) to irput noise power (P.,;):

F... "' { : :: ] T _ 2<>Q '" (Equation 2)

In oroer to make comparisons east
er, the noise fact or is always mea
sured at me standar d temperat ure
(T,,) 290' K (olflcial room tempera
ture).

The input norse power Pno can be
defined as Ihe product 01 the source
noise at standard temperature (T,,)
and the ampllflE!r gain:

(Equation 1)

Notice in EQUation 1 thal ll'1ere is no
center Irequency term, only a band
width. True lhermal noise is gaUSSian,
or near-qauseaan, in nature . so tre
quency content. phase and amplitudes
are equally distributed across the en
tire spectrum. Thus. in bandwidth limit·
ed systems, such as a practical ampli·
fie r or network , the total noise power Is
related only to tempe rature and band ·
width. We can conclude that a 20 MHz
bandwidth centered on 200 MHz pro
duces the same thermal noise level as
a 20 MHz bandwidth centered on 400
MHz or some other Irequency

NOise sources can be categorized
as eittler internal ()( external. The in-

two classes appear radieally ditlerenl.
In the generic sense. a passive net
worII is merely an amplifier WIth nega
tive gam or a comple x transfer rune
non We wltl consider only amplifiers
here, but keep in mind that the materi
al herein also applies to other forms 01
circuits as well,

Amplihers and receivers are evalu
ated on the basis of signal·fo-noise ra·
tio (SIN or "SNR1. The goal ol the de
signer is to enhance the SNR as muctl
as possible. Ultimately. the minimum
signal detectable at ee outpul of an
amplifier is that which appears above
the OOlse level, 'rreretoee. the lower
the system noise, the smaller the mini
mum delectable SlgfIa/ (MDS).

Noise resulting lrom thermal equa
tion of eleclrons is measured In terms
of noise power (Pnl . and carries lhe
units 01 power (watts or its sub.....nits).
Noise power is lound lrom:

Joseph J. Carr K41PV

PO. 8011 1099
FailS Church VA 2204'

Noise, Signals and Ampl ifiers
Although gain. bandwidth and the

shape of the passband are important
ampliher characteristics. we must also
concern ourselves about circui t noise.
In th e spectrum below VHF, man 
made and natural atmospheric noise
sources are so dominanl that recever
rose oontrbJliOn is trivial. But at VHF
and above , receiver and amplifier
noise sets the performance ollhe sys
I~ .

At any tetfll8fature above Absoiu1e
Zero (0 ' K or _273" C) elecllons in any
material are in constant random mo
tion. Because or ee inherent random
ness ct mar mohon, however, there is
no detectable current in any oescnc n.
In other words , electron drift in any
single direction is cancelled over short
time by equal drift in the oppos ite or
rection . There is. however, a continu
ous series of random current pulses
generated in the matenar, and those
pulses are seen by the oulside world
as a noise Signal. This signal is called
by several names: thermal agItation
1tOI$6, thermal noise or Johnson notse.

It IS importanl to understand whal
we mean by "noise" in this contest . In
a communieations system the design
er may regard all unwanted signals as
"noise: induding man-eeoe electrical
spark signals and adjacent channel
communications signals, as wetl as
John son no ise , In other cases, the
harmonic content generated in a linear
signal by a ncn-nnear network Could
be regarded as "noise: But in the con
ti~ t 01 ampliliers and re ceivers ,
-roee' usually relers to thermal aqua
tion noiSe .

Ampl il lers and cmer linear net
works are Irequently evaluated using
the same meltlOds. even lhough tile

.... .:.,..:. .:.~ ;~.--, , " "
40 .... ...... ,<2>

,

••

,

,

•

•

, ,,1

",

,

Figure 1. Equivalent Circuit of an ampldl6r with noise source.
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Now that we have noise temperature
T_, we can also define noise rector
and noise fIgure in terms of noise tem
perature:

T
FnT+ 1 (EquatIOn 10)

o

,,'"
NF .. l 0LOG [ T

o

T
: l ! ] (Equation 11 )

Noise figure and noise temperature
are roughly graphed in Figure 2.

The total noise in any amplifier or
network is the sum 01 inlemally genet'-

Fn is the overall noise hgure o f N
s tages in cascade.

T. is the ove-ran noise lemperature of
N stages In cascade.

F1 is the noise tscro- of staqe- 1,

F2 is the norse lactor of steoe-z.
F3 is the noise tactor of staqe-a .

Fn is the noise factor 01 the nth stace.

Tl is the noise temperature of siace-t .

T2 is the noise temperature 01 stage-2.

T3 is the noise tempet"arure of staQe-3.

Tn . IS the norse temperature of the
(n- 'Jth stage.

Gl is the gain 01 stage-1,

G2 is the gain of Slage-2.

G3 is the gain of stage<l

Gn , is the gain 01 stage tn-t).

stage. Each stage in the cascade
chall'l both amplihes S9'la1s and norse
from previous stages. and also con
moutes some noise 01 its own. The
overall noise factor lor a cascade am
plil ier can be calculated from Fri is '
noise equation. (Soo Figure 4.)

Where:

As you can see !rom Equalions 13
and 14, the noise lactor or noise Iem
perature 01' the enure cascade chain is

oominated by the noise contnbution 01
lhe first stage or two, Typically. high
senSitivity microwave amplifiers use a
low noise amplifier (LNA) stage for on
ly the first stage or two in the cascade
chain because that stage dominates
all the rest of the chain. iii

A lactic used by some designers is
10 modily the source resistance by
adding a series or shunt ressstarce 10
the Cirroit 10 bring the totar source re
sislance seen by lhe ampl ifier 10 the

optImUm vakJe lor noise figure reduc
tion. UnlOOunately. while this tac tc im
proves lhe apparent noise tactor, It ac
tually cetenoretes output stqnat.to
noise rauo. In the case cited, the noise
contributed by the added resistor (KT·
SRI increases input noise to a point
thai dominates and masks amplifier in

temal noise. While !hal tactic appears
to improve Fn ' it actually does no! et
feel Fn at all , but it does deteriorate
output signal-to-noise ratio (SNR. ...).

Noise in Cascade Amplifiers

A rolse s~nal Is seen by a follow
ing amplif ier as a valid input signal.
Thus, in a cascade amplifier (Figure 3)
the final stage sees an Input signal
lhal consists of the original signal and
noise ampl if ied by each successive

Figure 3. cescsae cham 01ampJdrers.

ated and externally generated noise.
In terms of noise temperature:

P.." ....., '" GKB(To.T. ) (EquatiOn 12)

Where:

P",_ , is the lota l noise power.

A ll other te rms are as previously
cklflned.

Although the eq uations tend to
show absolute equivalence and con
ve rtibili ty betwee n Fn • NF and T. ,
there is soreumes a blt 01contusion
regarding proper practices for opflmiZ

ing an a~lel' WIIh regard 10 match
ing the input and source resistances.
There is an optimum source resis
tance for min im izin g input no ise
power. There is arso an oplimu m
source resistance for maximum power
t-ansrer to Ihe amplifier (source rests
l ance equa ls ampli l ier input rests
lance). Unfortunately. the two ClPhmum
resistances are rarely the same. While
impedar'lCi! maletllng is useful , some
common lactics are noI.

Figure 4. Friis ' noise equation.

{ E~lior1 B)

KTo
(Equalion 9)

T. : (Fn -l }T.

and to ooise figure by:

T• • [An""" (:) -,]

tnat the noise power is directly propor
t ional to temperature in degrees
Kelvin. and also thaI noise power col
lapses to zero at the temperature of
Absokrte Zero (0' K).

NOle that the eqowaent noise Iem

perature T.. is not the physica l lemper·
ature 01 the arrouter. but ra ther a tte
oreucat construct that is an equivalent
te mperature that prod uces that
amo unt 01 noise power. The noise
temperature is related 10 the noise tac
lor by:
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Thab figtl. l'hin'. _ ..~ ctwge 81
.. SoId8r.. Boolh (AochesIl!II'. NY Boolh 1107). Cone
n _ lor yourMIl 'IIIIrf the "'.....,. agree IhiII h
Soldef-I Kil makes soIdeo iolQ Pl-2S9t. miniature con-
~. aIumirun, n so tnllI"Iy other rlilSly ....... io IQ
jobs so &;Uy. AI OlII)'lon _ had. lineup ollolk. who
nee<,j.ed emergency soldering jobI... Monal eyegla"

f"~~;;;'~"~'~'~f.~,~o." rom Kenwood. a clasp on a gold
bracele1 !or BYl ham from NJ, a
lew PL259•• clIn p1u\l$ and other
toI .oectora for new rig~., a
Cfad<ed HT case,• pop ",.... toy
Iil'W' lor • budding cowpol<'. One
wom..... hltCl. hole in her 1t\lCk
racialor 10 .... eoukl gel home.
TH IS IS EASY!

~ -TM SoIS r. KIt 10 _ 1&1I.00 "",-Clll saH. (OloIo _ "'"
__*':',11I." 1100 2(11 00 c:oo-..s. OH W'2(I
-..w_ f AllZ' I--12,-31Clll _ ...lp _ ... .......

Hamfest
Money Maker

If you or your club are looking for a way to make money
at your next hamfest, here it is ! A few months ago we offered
back issues of Radio Fun which could be sold at hamfests or
other club events. We got cleaned out in short order, That's
good because the back issues are far more valuable in ham
shacks for reference use than in our warehouse.

Now we've got some 73 back issues which we've saved
long enough. How'd you like to set up a table and sell back
issues for $ 1 each? Send $50 for a box of 100 assorted back
issues and make a fast fifty bucks profit. Two boxes could net
you enough in a few minutes for a very nice new antenna .
How many boxes do you need? These won't last long, so
decide right now, not next week.

The hamfest season is coming fast, so send a check or cred
it card number to 73 Premiums, 70 R202 N, Peterborough
NH 03458-1107, or call 603-924-0058 and ask for Sheila. Fax
603-924-86 13.

CIRCLE 32S ON READER SERVICE CARD
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JoB Mo8II PE. KOOV
PO. Boll 2508
Fullerton CA 92633

Good Deeds, Good Fun,
and Goodwill

For most of us. Sunday, January
29, was a day to have a party at home
and watch the Super Bowl. For
search/rescue crews and a handful of
hams in southern Arizona, it was a
test 01 patience and ski"s in radio cti
rect10n finding (ROF).

The night beto-e. a Signal had ap
peared on a non-ham VHF public ser
vice repeater south 01 Tucson. A boy
calling himself 'teo- said thaI he was
part 0' a group lost in the Madera
Canyon area north 01 Nogales. One of
the boys had an injured leg, he said.
Many agencies. including the Sa nta
Cru z Count y Sheritl' s Department.
Santa Cruz County Emergency Ser
vices. and the Arizona Department of
Public Safety, had responded in lull
force. The search was called 011 sane
day mghl when Leo slopped talking.
but he was back on tile air again Sun
day rooming.

By now, officials suspected a hoax.
They could not hear ire signal on the

Radio Direction Rnding

repeater input. It would be QUite un
hkely lor a civilian 10 be carrying a ra
d io for this emergency service re
peater while hiking, and the signal
showed no sign of deterioration due 10
battery deplefion. Furthermore, Leo's
answers to questions were vague and
sometimes co nfli cted wifh earli er
slatemenls.

At this point Mac McWilliams, Di
rector ol Sanla Cruz County Emergen
cy sevces. called the CiVIl I!4r Patrol.
He knew lhal CAP has equipment and
rnafllOWel" 10 track emergency beacon
signals. (See "HomIng In," April 1994.)
Bill Croghan WBOSKW of CAP told
McWilliams that his agency 's RDF
gear is specialized lor aircraft distress
frequencies and thus nol usable lor
this search. Bill then began '0call
people thaI he knew could help-ham
radiO «sosmneehunters.

Practice Pays

Every week at EI Con Mall in 'rue
son. aboul a dozen hams meet lor an
RDF contest, usually called a loxhunl
or T-hunt. In lheir cars. trucks and
vans equipped WIth RDF gear, they at
tBfl'lP( to win by being the first to lind
the "idden r or 10 lind it: with Iowesl

PtIoIo A. Kevin Kelty N60AB came trom Thousand Oaks.. Calitomia. to be indMd
uaJ wmner of the ' 991 foldllXlt ill Portlanct, Oregoo.

CAU OR WRfTE
FOR AFREE

CATALOGUE!

ri-Ex®
TOWER CORPORATION

7182 Rasmussen Ave_. Visalia, CA 93291

Where engineering and quality come first!

CIRCLE 22 ON READER SERVICE CARD

• WT 51 -------------- $1 ,050
• LM 354HD -------- $ 1.900
• LM470 ------------- $3,658

Designed to uac 1991 - 70mph

l\
MaSlerCard

y

A TRI·EX TOWER IS THE ONLY
TOWER YOU WILL EVER NEEDI

*Simple Jubilation

* No Exter nal Power

*Smart DogTM Timet

* Perfect For Portable

* Assembled &: Tested

*VHF. UHF, HF (It.\f1

I -S0D-SBAYPAC
~ 1-80Q--a22.9722.
iiiiIII (503) 474-6700 _

400 Daily lane
P.O. Box 5210

Grants PIISS, OR
97527

Model BP-I
Packet Modem
Made in U.S.A.

[~I

• Packet Radio .
Portable & Affordable!

Whelher you're an experienced packeteer or a newcomer wanti ng 10
explore packet for the first lime, this is wher you' ve been waiting for I
Thanks to a brcakthrough in digital signal processing, we have

developed a tiny, fuJI-featured, packet modem at an unprecedented
low price . The DayPae Model OP-I tralLfforms yOlif PC-rornpatible
computer into a powerful Peeker TNC.
capable of supporti ng sophisticated features
like digipeaLing. file transfers, and remote
terminal access. NOW is the lime for YOU
tc jcie the PACKET REVOlunO~!

•

CIRCLE 26. ON REAOEA SERVICE CARD
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we ate happy to~ Ham HeJp isMgs Ire6 on a spacea~ ba$l5. To ma~(f our job
~ and to enstxe ",ar )OUI" IisfJng is CJOf'fect please /WfI (JT pnnt )OUI" request c/NI'1Y,
cb..tI:lIe spaced. on II lui IS 112" • n O} sIJt!HJt0I~. /J98~. and 10*9«;;'. /efr81'5
.mere approptiale. Also. ptnIlltA'roerS~ 1. kx9~. C6I be misrfolM:J.u tIJfI
leflif/fS , (JT ~ OT--. r1ltI IlUIlber 7. SpedJcaIy mention ttJaI )'Ol' message is lor /he Ham
I-Mtl CO/lmrI. Plflase ,~ flO adu"'''/odg$1lJSPDI os1O)'Ol' requesIS.

HAM HELP
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PC HF Facsimile S99

PC HF Facamle it. t<mpIe,
pi CClI"P"-.....eIhort.........
,.. 5ys1Ml tor~ IBN PC 8f'Id
compM_ • incl\.dH ..
FSK ........._.~
IIOflOI'Ip 910ft_e.
UI:nlII _ eM'I"',.-.:l
COIIj:I I .. ,_.oce .
...... plug _., irIlCI
• __ port, ir'IIlIIIlne

1Oft• • • .-.:l gelIlng FAX is.-

etten serve the publiC lIke the Anrona
hams I just told you about. and despite
the fad that some california aR-wee«
end hun1s require 300 or 400 miles of
driving to lind all !tie transmilters. we
shll are not considered world-class
RDFers by me rest ctee world.

In most countries, cars and fual are
re latively expe nsive , so they aren't
likely 10 be used by the average ham
for hobby purposes, Mobile fo~hunting

can be found only in the USA. Eng
land . Australia . and Japan_ Every
wtlere else, irs an Ofl-foot sport, done
lor its physical fitness benefits. Easl 
ern European schools include it in
physical education programs. includ·
ing hams and non-hams alike.

II you go to a former Soviet Union
country. you probably won'l hear vee
es on the 2 meter band. You can count
the Russian cities wilh VHF repeaters
on the fingers of one hand. But wrer
ever you go in that parl 01 the world,
there is a good chance you can hear
the Mew IransmissiOnS 0 1 a 2 meier
lo. hunt. Jusl ~ke other amateur arn
jeres, European and Asian IoXhunlers
fike 10 get together lor national and in
lernalional champ ionships. To Ih is
end. a standard set of fo~hunt rules
has been oevecoed by an Internation
al Amaleur Radio Union (IARU) com
mittee.

A cha mp ionship toxnunt course
comprises five transmitters in a hilly
wooded area. The tc xes are spaced
such that Ihe round-trip distance to

PC Slow Scan TeleYil-ion i,.
comp4eIe l ySlem lor~
lind r-..;ng full color _ .....
SSTV Tlw peckage ona.
.. SSTV FSK lllOCMm. SSTV
odI_e. irMgeeepll.n
uI~ rod1_.ICe .......
AI pop,Mr _

IUWO'Nd ncIudIrlg RobGl.
So::olM. Ma"bn.-d Avr. Tlw
a)'R*l' rwquires • 288. _ or
~PC-.VGAOI ......
VGAo_

Have It All For Only $199.95
For. timlled time .... _ ofIi111ing both IOftwatto PP"ll"S wim . sjogle F$K mo<lem
lor "'""'" $200, Thi, "cmb.....hon orr..- will "'" you -.d and reoI!Ye el l tt. popular
HF ImAge tr.lsmollion mQI;ln

call or wm. I« _ trH cataloG. VI&lI...,. Ma •.,urd -.....a.

Softvvare System s Consultin g
61 5 S. EI Camino Real, San Clemente, CA 92672
Te l.(714) 498-5784 Fax.(7 14) 498-0568

Spanning the Globe

Even lhough T-hunters in the USA

doppler righl to rem. On some of our
hunts. the hiOer wi. do tricks fike using
a vagi with horizontal poIarilatioo and
airPng at the mountains to gel multiple
rellections. When you gel a real one
like this, irs usualty easy·

"Our group has been holding hunts
lor two 10 three years now. more or
le ss once a wee k," says Ja son .
"We've tracked down a couple of inter
ference sources 01 the ham nature a
couple 01 limes. and we also have ties
to people in the CAP who search out
jc cator beacons for downed ai rcraft
(ELTs). For a while. in additiOn to run
ning hidden transmitters in the ham
bands. we would also pu t a dummy
ELT on the test I requency (12 1.6
MHz) a t the hiding si te lor the CAP
gusers. We would call up the local
FAA to say we were going to be doing
a drill and get permission.

"I wish we would have had some
ready-made orqancencn lor events
like this, perhaps a telephone tree to
call people. I think a lot of time and
money on ee part 01 the Sheriff's de
partmenl coulcl haYEl been saved if we
had been able to get our ad together
and leave Tucson sooner. The Sheriff
warns 10 talk 10 us aboullhis."

Commenclations to all oteese Tuc
son hams 'or their eagerness to serve .
Also, Ihanks 10 Nick Ross KOSCO for
bringing this story to my a itoraon,

Number 15 on your Feedback card

menls Ialer, Jerry and Bob pulled up in
Iroot of ee boy's house, jusl as the
transmissiOnS abruptly stopped,

~We went about Iwo miles to a n
easy place 10 rercezvous and called
by cell phone 10 inform the authorities
what we found and ...mere they coulcl
meet us," sa ys Jerry, ' A bunch of
depulies showed up, and then an
agent from lhe FCC. I got into the
Shentt's car and Bob got into a car
wilh one of the emergency service
workers and we led the m 10 the
house."

Three young persons. ages 18, 14.
and 13, were arrested and later re
leased inlO the cuslody of their par
eots. "The 13-year-olcl was doing the
tr ansmitting," Jason says. "He was
alone in his room when caught . with
an eight -channel commercia l hand
held radio and its charger, which was
apparenlly l rom a home burglary, The
other two teens had been actively in
volved earlier. Tho 13-year-ok:l"s par
ents were there and appeared 10 not
be aware of the transmissions."

As you can imagine, the heroic
hams rece ived wide accla im. The
County'S Board 0 1 Supervisors and
Emergency Services Deparlmem pre
sented Jerry and Bob wilh plaques.
The Arizona Slar wrote an excellent
account of the caper and tne useful
ness of hams' T-hunting ac tiv ities ,
"And a local TV station did an inter
view: says Jerry, "II was from lhe an
gie met if you perpetrate a hoax like
this, you 're going 10 get into a Iol of
l rolbe_"

According to K7KZ. "The agencies
were upset because the kids' acIivIties
had endangered all me residents 01

me county by tying up a ll Iheir re o
sources. They intend to charge lhem
with felony endangerment" KA7CCC
adds that two Slate Patrol helicopters
in lhe search had been forced to land
at some very precarious locations on
the mounla in , risking lives 0 1 the
crews. He says that lhere may be at
tempts 10 recoup e xpenses 0 1 the
search from lhe family and tha i the
FCC may irTllOSe stiff lines.

N7UGP says eer ongoing T-hunt
experiences maoe the bust possible.
"It was just a mailer of following the

WANTED: Schematic diagram. parts
liSI. manual, or whalever you may have
for a MONARCH Model HAM-2 solid
state, 4-band communications receiver.
I wi ll pay for o rig inal or cop ies. All
re pl ies a nswered . Joseph Rubin
WB4CBJ, P.O. Box 21f-A, Cortez FL
34215.

I need the schematic and seosce man
ual, (or address where I can get these
items), lor BEARCAT BC 250. I wiM pay
lor expenses. Jim Saf7JlSOl'J. PSC Bo.
1388. APO AE 09720-9998.

odometer m~eage . depending on lhe
rules set by the hider l or lhat hunl.
Typically. two hams lorm a mobile
team.

As a regular Tucson T·hunler, Jerry
CIaf1l. K7KZ was one of the firsl to be
called by WBOSKW. Jerry immediate
ly phoned his hunting parlner Bob
Buchanan KA7CCC and began 10 in
stall his doppler RDF set in his car. "I
called the Santa c ruz County Sherilf's
ceoerurenrusing a cellular telephone
and we were palched Ihrough 10 lhe
deputy in charge of the search: says
Bob. "He suggested thai we meel al
lhe lOp of Mounl Hopkins."

Bob and Jerry headed in thaI erec
lion. agreeing that i11hey lound a t-ack
able signal eeroee getting there. they
would start RDFing at lhal time. "We
met the deputies near the bottom 0' MI.
Hopkins Road," KA7CCC conunues.
"Up to thai lime we had not heard the
direct signal. The deputy got me boy to
lalk 10 him Ihrough Ihe repeater. We
were St,. unable to hear him on the in
pul , so we concluded tn at he was
nowhere in 1tlesearch area.

"On a hunch, we c:lecided to drive
south towards Nogales and then. if nec
essary, up through Patagonia and
Sonoita. The deputy connouee to coax
in'ormahon Irom me boy and he obliged
with numerous transmissions. As we
approached Rio Rico, we stalled to get
a strong. unambiguous signal."

At the same time, another leam
01 T·hunters began looking for Leo ,
Jason Auvensnne N7UGP and Faber
Tunison N7ZAZ had also been alerted
by WBO$KW. They headed south to
ward Madera Canyon, listening on
lhoir cloppler RDF set and also Irying
10 hear the weak 151 MHl Signal WIth
lheir 2 meter beam,

' The directional patte rn was not
greal out of band, bUI the yagi did well
enough to lei us know he was south
and got us into doppler range," Jason
says. "The deputy in me field did a
heck 01 a job communicating with the
boy and keeping him on the air. I coulcl
tell he was struggl ing wittI It·

The two teams contInued. unaware
of each other's efforts. At 7:30 p.m.,
Jason and Faber had 10 stop tJJnl ing
due to a previous commitment. Mo-

I recently bought a milltary'type VHF
receiver a t a sale. There was no manu
atto- rt , The 'allow ing information is on
the name plate: "VHF Receiver Model
R950R·3 Serial # 1 AF 30(635)905 Ra·
dio Aeceptor Oo., Brooklyn. NY Gener
al Instrument Corp." I believe this set
was made in the 19508. I need a man
ual an(\/or schematic lor thiS rig. Do
you know where I may be able 10 ac
quee one? I will appreciate any inlor
mation or advice on rms . John J .
WeyraLdl. Aldrich Rd., R.R.4 Box 416.
NorMdl NY 13815-94 19.



each one in numbered sequence and
bad!. 10 the start!finish line is 5 to 12
kilometers. Each lox transmits lor one
minute. in sequence, on the same fre
quency as the others. Smart coecen
tors take beanngs on au live 10kes as
they come on, knowing that II they
miss a 10k bearing, they must wait lour
mInutes 10 hear it again. A cooureoes
trensrnnr er on a dilleren! frequency at
the fmish line helps hunters find their
way home once they have found all
five foxes and marked their cards with
the unique punches at each one.

International rules divide ccrroen
lors into sepa rate catego ries lor
seniors (males 18 10 40 years), juniors
(boys under 18), women (any age
nobody asks ') and -ore -nmers.t
Seniors must find a ll live toxes.
Hunters in the other three calegorieS
need lind cny lour. The non-mandato
ry lox is different lor each category.
glVll1Q different total course lengths.

Two meter icxes use AM Wllh tone
modulatiOn. There is also a separate
contest in all four categories on 80
meters at a different time. This makes
lor a total of eight individual and eight
teem (country) medal sets awarded in
gold. silver, and bronze at a champi
onship meet

The most recent Workl Follhunting
Championship was last September in
Sodertelje, s weoen. about 40 miles
south 01 Stockholm. Lars Nordgren
SMOOY reports that there were en
tranls from Australia , New Zealand ,
Japan, China, Britain, and South Ko
rea, plus nine Scaf1l2navian countries
and nine ek-Sovie t block countries.
Weather was sunny lor only the first
hall 01 ire 1994 80 meter hunl, then
rain set in. It rained throughout the 2
meter hunt, 100.

Rules state that hunters must re
turn to the startll inish line within three
hour s or be disqualified. The record
time 01 an American Icxbunter on a
course like Itlis is 74 minutes to l ind all
five toxes. Tchermen aouuev, long
considered the "master 01 radK>sports"
in RuSSia, finished the 2 meter cou rse
in 47 minut es , 43 secon ds , but he
didn't win. Janos o roet 01 Hungary
beat tam by 1iv9 seconds to become

the current World Champion FOk
hunter. Tchermen and Janos are in the
·old-t imers" category and had the
same placem ents in t he 80 meter
event . Russia , Hungary. Slovakia ,
Ukra ine , an d Ihe Czech RepUblic
dominated the meet, dividing up the
irovidual and leam first places in all
categories.

European Foxbunt Championships
(lor lARU Region 1) are scheduled for
September 6·10, 1995. near Bratisla
va, Slovakia. Australia will host the
next IARU Region 3 Championships in
1996, The next World Championships
will be in 1997, country not determined
yet.

Where'. the USA?

II's tIme for ROFers in North and
Sou lh America to get involved with
wond-dass lomunting. Lars and other
organizers want to see hams from the
USA at upcoming championships. We
are going 10 need lots of prad ice and
competitive eceoeecee. How about
putting on a radoosport-type Ioxhunt at

your Club's next picnic or barbecue in
the park ? Maybe the next Foxhunting
World Champion is in your town, Just
waiting to be discovered.

To my knowreoqe. only one lormal
international tosnunt has ever been
held on US soil. It was put on by the
Friends hIp Amateur Radio Society
(FARS) 01 Portland, Oregon, in May
1991. FARS is the result 01 a Sister
crtes arrangement between Portland
and Khabarovsk, a similar-SiZed City in
AsiatiC RUSSia.

The hams of Khaba rovsk received
a delegatiOn 01 Portland amateurs in
1989 lo r a se ries 01 rad iospo rhng
events, including a European/Asian
style 10khunt. Portland reciprocated by
putting on the second Friendship Ra·
diosport Games (FRG) in their city two
years later (Photo A) . Se e the
September 1991 "Homing In" column
and "Showdown in Port land- in the
November 1991 issue 01 73 Amateur
Radio Today lor my firsthand reports
on FRG·9t.

Victori a , BC, Ca nada , an other
Khabarovsk Sister City. hosled the next
FARS gathering in 1993 (Photo B1.

Now the Games were becoming an in
ternatiOnal event. wittl hams trom the
USA, Russia, Japan, and Canada in
attendance. See the October 1993
"'Homing In" coIurm lor al ee details
01 FAG-93.

This year, irs ee RUSSians' tum 10
host ee Games a98in, and you're It\

viled. FRG-95 is by no means a World
CharJ1)iOnship, jusl an opportunity for
hams across the world to get together
for cama rad erie and reotosocns . If
past Games are any indication, there
will be only one foxhunt, on 2 meters.
It will not be broken into categories 01
contes tants , Expect men , women ,
boys, and girts 10 compete on equal
looting , Average age 01 the Russian
team last time was 40, and you won't
be up agalns1 any Olympians.

This year 'S Games are schedUled
for August t1 to t 3, but the FAAS ex
cursion to Khabarovsk encompasses
two full weees of sightseeing and cul
tural events. beginnIng August 4 . You
wiN stay in the homes 01 Khabarovsk's
hams, just as they stayed at homes in
Portland and Victoria. The organizers
hope 10 attra ct competitors from the
USA , Canada , Japan , India, an d
China,

All hough it is an important commer
c ia l hub on the A mur Rive r,
Khabarovsk is a city of simplicity. sc
cording to Alaska Airlines Magazine,
"The shops are small and simple, the
streets hlled with people toting bags,
pUlling carts. An esse ntial center 01
family activity is the sma.gardens that
surround each home. Every square
toot of earth within the fences is plant
ed wittl someltling"

Khabarovsk is less than 500 miles
from Sapporo , Japan. T he group's
co st for transporta tion to and Irom
Russia (departing and returning from
Seatt le) will be about $1200 per per
son. Ot her expenses will run about
$250 per person. Waivers and finan
c ial aid may be avai lable 10 those
deemed by FARS to be official US del
egates.

For hams who love Iransmitle r
hunting and inIematlOnal travel, this is
an e xcener n opportUni ty. 11 you are
truly interested in bei ng a pa rt 01

Photo B , Alex Savin UAOCDX of
Khabarovsk ,00II individual honofs at
the FRG-93 Ioxhunl in Vodoria, Bntish
COlumbia.

FRG-95, get started on your passport
preparations and write 10 Rene
Berblinger KX7Z at FARS/Portland.
PO Box 13344. Portland. OR 97213.
Rene is assembling the US delegation
and will submit yoor name to gel your
Russian visa Issued. Don't delay-pa·
perwork must be done well in advance
01travel.

Let me know your plans also. Re
member, my new Internet address is
simply Homingln Oaot.com. My Com
puServe 10 is 75236,2165. " you dorfl
have E-mail, wnte to the address at
the beginning 01 thrs colurm. iii

SPY ON THE EARTH
See live on

your PC
what

satellites In
orbit see

.' , .
;lt~,~."

k "",-'-'"
~,." ..,,;.,
Capt:ur. iw breatltaking images 01 the Eanh lor 'un or
pnlft 1001II in up 10 2OX. s.ro S39 check or M,Q ($-45 U,
S50 ov.rs.as) lor our fa"',,'ie 12 dishn. set of
professional qIIIlty c:llfJYf'91ted progr.I/fL!: OBM type) It0t
~ 1Il8ItI.ung, inage a::qJi!ition. inage ptllCCSSilg.
3·0 projtctioM and mor• . Direct reception lrom the
S<lteliles ;Ulf1l11ee<! wrldwidl lfllhout I satelile diSh.
ScIltIllllicS iI'ldudid tor I1Ierfaal, For FREE irformatioll
~D ourbulllil board anylinl M:(718)703911.

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

Hollis. NY 11423 TeI.718468-2720

SERIES MODE
Powerline SUl1le protection

• EFFECTIVE- required protectioo lor
interconnected or networked equipment

• RalABLE-· non-sacrificial design
• SAFE- Uses no MQVs
Awanlwl nina Series Mode technology
eliminates !he deslndve energy 01 SlKge wltage
IIJlI uge current!

Cal or write b ilJI aelais klday. Ask about)'Oll' ham
operator!club discl:loot.

Zero_Inc.
944 State At 12 Frenchklwn NJ 08825

800-996-8696 FAX (908) 996-7773

~ Elldl OI ir: f'1'olU:lll dudewice IDe<, Dll.lF Con
nlro"''I''''''' the WOfId'. first troI and prograrm1ing ,llanQ
r.. dleld repe.atereoo.".... . and limlHlul lmets, 09tII
Noletgertt...." nosllliod'leld Voic. Operated Squ. lch
~ the HRC-10 WI-..tI (DVOS""), teleol M!'b 1 \OneI,
a lingle or duII-bencl rw;li(I and private wice mail tlDl
IfIIO a flA teatured sil lgeXor Phone 1Ol!I 438-2788
d.4l'I u epeater sysllfTl. Key FAX 40lI 438 U27 J;",
features 0/ !tie HflC-10 In- $299 ~... --

---••
Handheld Repealer Controller
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MFJ TNCs for VHF/HF Packet
MFj.1270C super TA/'R TNC clone has a world wide reputation as the most reliable packet TNC in
the world! Thousands used as digipeaters, nodes, BBS and in all kinds ofcommerical applications
working 24 hours a day •• many work for years wit/lOut a single failure .. .

NEW Super TNC.2
• ROM expands to S J1K
• External accessible reset
• Built-in monitor amplifier
• Front panel ON/OFF switch
• Enhanced D eD circuit/ or lIF
• Supports / 9,200 baud terminals $1199 5• Memory Expands 10 U K, 118K or SI2K MFJ- 127OC

T he MFJ-127OC SlI.puTAPR me clone has a WeFAX gives you Weather Maps TNC ACCESSORIES
world wide: reputation as the most reliable You gel a Wc: FAX mode that le ts you pri nt full
me in Ihl' ..wid.' fledged weather maps from your HF radio 10 SCfttfl or ~J Starter Po k.

Thousands are dedicated as digipcaters, nodes. printa" or save to disk \l!;ing an MFl Starter Pack. An MFJ Staner Pack. $24.95. gets you on the ai r
BBS an d used ina 11 ki nds o f com me rei a I Plug-in Modem __ 2400 or 9600 Baud instantly. Yoo get interface cable. software on disk
applications worDn; 24 houn; a day - many wort. You can add MFr s optional illt~moJ 2400 baud and instructions - just plug it all in lind start enjoying
f~ years without a sm, le fai lure . 9600 b d modem I b I . . . d packet. Onkr MFJ- I284 for IBM or compatibles,

or au m em Just y p uggmg It In an MFJ-1282 for Commodore 641128, M FJ -IZ87 for
T h e M ost for Your Money maki ng a few simple cc nnecnons. Macintosh or MFJ-U90 for Amiga. For VlC-20 or

Tire nwsr rettabte THC if! the world gives you the KISS interrace and !\IFJ Host Mode C64I128 with tape dri ve use MFj-I283, $24.95.
most for your money. See for you rse lf. . . You get a KISS interface that lets you run TCPIIP 2400 ond 9600 Baud Modems

Fully TAP R T NC-2 Com p a tib le and MYSYS and MFJ's Host Mode that ma kes it MFJ-2400, $89.95. operates 300, 1200 and 2400
You ge t full TAPR TNC·2 compatibility -- all easy to write effic ient application programs . baud packet and works with any rad io. M FJ-'1600,

so ft wa re and hardware d es igned for th e TA PR MFJ Anti-Collision'" Technology $ 109.95, G3RUH compatible %00 baud modem. NO(
TNC-2 standard works with out modificat ion. You You get MFJ's Anti-Collision'" techoology that all radios compatible with 9600 baud. Both plug into
ge t N E T ROM , th e N ET and R 0 s e S w i t c h prevents packet collisions and improves performance on Mfo1 TNCs for easy installation.
compatibility tha t turns your MFJ- 127 0C into a busychannels. MalllJo.Memo~
Layer Three and Four networking node. PI F MFJ 127OCJI276 Pluas ! • •. fus more . . , or - . uls uno SOCl<Cl or

V H F and H F operation. You also get 3 2K RAM. IC socke ts fo r easy extra mailbox memory. M F -4SA (32K), $ 14.95,
Vou get high performance VI IF and HF modem s service, 256K ROM, speaker j ack, lith ium battery MFJ-4SU(I28K), S34.95. l\WJ 4 5C (SI2K). $219.95.

as standard equipment . - for double fun. backup, RS-232 and TIL serial ports , radio cable Real Time Clock
You get a true DCD circuit that dra malically (y o u ha ve to add a connector fo r y our radio), MFJ.43, $29.95, ends re -sett ing TNC clock

red uce s se nsit ivi ty to no ise a nd dra mat ic ally Fast-Start'" Manual plus moch more. Use 12 VDC or everynme you tum it on. Mainta ins correct time even
increases completed QSOs. 110 VAC. 9 lfn I Ihx71h in. when TNC is off. Plugs into RAM socket. Works

FREE AC Power S u p p ly One Year Unconditiona l Guarantee with MFJ TNCs and TAPR TNC dones.
You get af ru 110 VAC power suppy at no extra You get MFJ's famou s No Manu What'"' one FM D."iulion Mtlt.r

cost. With other brands, the AC power supply could year unconditiorwl guarantee. l\U'J -Sl. $29.95, p'uk~~s board into your TNC
COSI you an extra $20.95. Enjoy Packet for a long, long time cmfigured as TheNd X-IJ ard lra5 canchcck their

New enhanced P ersonal Mailbox If you want a TNC that11 work 24 beers a day banscei\U padd FM deviation.. Requires X· IJ a later
The enhanced Easy Mail'" personal mailbox kts without fai lure -- OM that has moref eatures than any IIXbvare See CQM~. Nov. 1993 .

you use a dedicated call-sign for your mailbox. Your othu - get the ultra re liab le MFJ· 127OC today and Firmware Upgracle 1.2.9
mailbox can stay on while you operate packet It will enjoy packet for a long, long time.
also auto forward or reverse forward mail to and from 2400 Baud Turbo" INC For older MFJ lNCs. l\tFJ -4OC, $19.95, gives you
other BBSs. A check mail LED blinks when you have enhanced mailbox and supports maijbox up to 5 12K.

· . MFj·l27OCT, $209.95. Has all the features of the Mailbox Memory Expansion_ref
rna!!. More features: remote sysop lICCCSs, sysop pagmg, MFJ.1 270C plus buil t-in fast 2400 baud modem. For older MFJ TNCs. MIo' j-47A, $4 9.95, 32K
mal~box C~(ex t. chat mode and many.other features "?, Operate 300. 1200 and 2400 baud packet with the RAM; MFj-47B, $69.95, 128 K RAM ; MFJ-47C.
available In other TNCs . The ma ilbox memory I S MFJ-127OCT.Raiiomodification is nor necessarywhen
expandable to 321(, I28K and 5 12K. operntin 2400 baud packet. $239.95, 5 12K RAM . Complete with fiJrnW3l'e.

MFJ1s new TNC/Mic Switch you're ready to go -- no more hard-to- find connectors and wiring up cables. .
Switch between your TNC or Mic by pushing a buttonl Works with HF, VHF a~ UHF radios with 8 pin mic_con~tors ·- includmg

Swi tch between yo ur MFJ- I 272M! Kenwood, .ICOM, Yaesu. Ah~ a,.nd otbers. For radios with 8 .pm RJ-45 modular
microphone and TNe by '349 5 td~pho",Jack. select tM new M models.
pushing a button' Plug-in jumpers let yoo quickly set-up for virtually any radio. Factory set for

You won't have to unplug your Kenwood and Alinco . Includes easy-to-follow instructions. Has a udio-i n and
microphone and plug in your TNC speaker jacks. 3 1/..x I I/..x4 inches. .
ewr)"tjm~ you want to work. packet MFj-I272BJ1272M, $34.95. for MFJ TNClmul tm1Odes,TAPR TNC-2 clones.
or other dig ital modes. MFj-I272BX!U72MX. $39.95, for PK-232.

J u st p l ug th e s e p r e - wi re d MFJ-1272BYV/U72MYV, $39.95, fo r KAM VHFIKPC3.
cables into your rig's microphone connector and into your m e and Mfj-U72BYH/U72MYH, $39.95, for KAM HF Port.

Pre.w;reclRadlo-to-TNC cables ••• ' 14" PACKET plus PACTGR tNC
All M)o'J I'K· l.lZ'" PK.SS'· 'KAM~IKPCJ You Ketall the features ofthe MFJ-I270C lIFIVHF TNC plusc . , PACTOR

'lcomlYae lu IITs MFJ-5024 MfJ-5024X MFJ-5024Z MFJ-5024YV , •• precision UF tuning indicator. . . extra 32K mailbox mem ory . . .
' J("nwood IITJ MFJ-5026 MFJ-5Q26X MI'J-S026Z MFJ-S026YV I'A CTOR MFJ-1276

X~iJ~ radim MI'J-SOSO MfJ -5080X MFJ-5O&OZ t1~j :~8~8tX c o mb i ne s the '15995 _ .... .""""....n_ P<>O ' .......~
• MFj 50ll4YV best o f Pac ket • , ... _ _ .., '.. ,.\fPffi rad;", MFJ-S084 MFJ-5084X MFJ-S084Z MF :S084YH and AMTOR for HF. You get • • _ •
J("nwoodlAlinco MFJ-5086Z MFJ·5086YV e x c e l l e n t w e a k s i g n a I . • • !it • • • •
S-pn radios MFJ-S086 MFJ-5086X MI'J·5086YH operation , error correc t io n, _ . . . ...

1_ . /C.W2A 1 _ . _ ~ 15(10 J _._.,.. 1M .. 15M faster baud ra te. data compression and fu ll 8-blt word transmrssrcns.
4"1'V__h ..-nVlfF""", KAWK1'CJ. rH -.1m~HF""", ,,,ICAM A 20 LED bargraph makes HF tuning easy. Just tune your rad io to center a single

Cables willi connector",.. wiredfor pvrraclio ~Da~t~'rc8rcclselYtu~ N ea rest Dealer/Orders: 800-647-J8OO
MFJ-S082. $9.95, open end cable with 8-pin mic connector r----.. ID 10 Wit ID .I Hz -- a nd il T ech n ica i liel p : 800-647-T E CH(8324)
MFJ -S224, $9 .95, open end cable for IcomIYaesu handhe1ds \.. ..I sho~s you which way to lune . . 1 year tllCOdbapa IE: . l) day rralll'/ bado:
M Fj-S226, $9.95, open end cable fo r Kenwood handhe1ds '".. ti-. l ou also get an extra 32K ~(lsssstl)on adelsIlool MFJ . FREE la.9
~IFj ·S268 $795 open e nd cable with 8-pin modular phone!:'", o f memo.ry fo r your e.nhanced MI:~l\IFJ ENfF.RPRIS~ INC
• • . 400· H K ood TM641 A TM714A TM7 2A Easy Mall""pack.etffialloolt . · .......62for Yacsu FT-2 • enw • , ~ ""I;> Mt'J -1 2 76T, $ 24 9 .9 S , Box 494,Miss. State,MS 3,. , _

rR£EMF'1 Catalog .,. ~Q same as MFJ-1276 but inc ludes r.J:~~~Fl:~Fri.r,.. C f fas t 2400 ba ud modern. Lers '
Write or call . . . 800-647- 1800 Ij you o perate 300, 1200 , and MFJ ' , . making quality affordable
CIRCLE 86 ON REAOfR SERVICE CARD 2400 baud packet. PriceSindspedlicaliof'ls subject III change C11/94 MFJE",<'J"iIn./IIC_



Amateur Radio Via Satellites

HAMSATS

Andy MacAllister WA5Z18
14714 Knights Way Drive
Housfoo TX n083

Mexico, Israel and Russia
Two new hamsats were scheduled

tor launch on March 28th. UNAMSAT-1
trom Mexico and TECHSAT·l from Is
rael may now be in omit LaulIl:h was to
be trom the Plesetsk lacility in RUSSia.
Both salellrtes are 01 the clig rtal variety.
but offer some unique features that set
them apart from the currenl digital fleet.

UNAMSAT-1

Buil l at Ihe Universldad Nacional
Aumoma ee MeXico. trt the PUIDE (Pro

grama UniYersitarlo de lnvesligacion y
besarrcec Espadal) group, UNAMSAT·1
is a rnicrosat clone wllh a laseinatn;j ex
periment in the TSFR slot. The first ml
crosats were launched Irom French
Guiana liV E! years ago. They are small
cubes. 25 em on a side. weighing about
10 kg each, with live stacked modules.
Four 0' the modules contain standard
components common to al. 'nckldi'lg a 2
mete!' receiver, banel)' ctlarge regulalOf,
computer and a 70 em lransmlUer. The

htth modu le or slot has been called the
TSFR. or "'ms Space lor Renr."

The UNAMSAT-l TSFR COf\SISts ol a
t oo-wen radar transmitter on 40.997
t.I-tz . II sends short pulses aod theo lis
tens for ecnos from ionizal ion Irails
caused by meteors as they bum up in
the almosphere. The reluroing echc s
are digitiZed by the ooboard computer
and downlinked as data files 00 70 em
lor study. The 41 MHz transmitter is li
censed by Mexico according to the ITU
(In lernatlonal Telecommunications
Unioo) Irequency allocahoo listings.

The goal of the experiment is 10 ideo
tlly meteors that have velocities greater
than 72 kln'sec. This is the solar system
escape velocily. Meteors traveling lasler
are !rom outside our syslem. To ideotify
these meteors. detailed spectrum analy
sis IS performed on ee downlWlked da
ta . Velocilies aoo trajectones can tIIerl
be delermined.

The radar eanse uner consisls of a
crySlal-control fed exciler running 220
mW and a high efficiency (92%) power
ampl ifier. MOdifica tions were made to
the standard satel lite power supply to
provide the current necessary lOf the
pulse transmitter. A switc hing power
supply c/larges a bank of tantalum ca-

pecnoes to 40 volts DC. The saieaee's
power supply usually only provides 10
volts. The transmitler"s power amplifier
opera tes from the charged capacitor
bank lor the duration of a radar pulse.
The ban k is then recharged between
pulses withoul straining the to-von sup
ply line.

The radar receiver has a GaAsFET
(Gallium-Arsenide Field erect Transis
tor ) front end 10 a double balanced mix
er. ba~ss liller, IF (Intermediale Fre
quency) afTllldier. phasing netw<:Mt and
summing amplifier_The mixer samples
the crystal osci lla tor to obtain uue
Doppler shift information 00 incoming
signals. The output of the receiver is
sent to a 68HCS0586 microprocessor
lor analog-IO-dgilal cooversion. The re
sults are lhen sent to !he satellite's ma...
CPU (Central Processing Unit) for en
coding and subsequent transmissioo to
the ground.

Both the receive r and transmi tler
share th e same antenna , a can ted
dipole, through a hybrid circurt that pro
vides sufficient Signal isolation. The an
tenna supports on the mictcset were
braced to support me larger elements
needed lor 41 MHz.

Th e TSFR 0 1 UNAMSAT·l repre 
sents a sigor!iCanl a<:cof!1lIishmeot The
radar syslem with eoouoner were all
packed into one module. and It worlls .
Ground te sts in the fall of 1994 per
lormed ben81" than expected. Meleor re
Ilections W81"e detected. digitiled. stored
and sent as fi les by the saienne. Pro
grams will be available after launch 10
aid interested amateur enthusiasts wilh
decoding endeavors.

U NAMSAT- l also has th e usual
store-ane-torwaro capabilit ies 01 lhe
olher mlc rosats. Operation is at 1200
bps (bi lS per second) using FSK (Ire
queocy·shill keying) 00 any 01 the uplink
fr equencies: 145.831 , 14 5.8 51 or
145.871 MHz. The downhnks are also
1200 bps but use PSK (phase-shift key
ing) 00 437.206 or 437 .064 MHz_

The eighl students Irom UNAM in·
volved wilh satellite constructIon. aod
program manager Da Vid Liberman
XElTU. trav eled to Ru ssia in ear ly
March to prepare lor launch. The PIe
setsk launch site is aoout 700 km norltl
of Moscow.

TECHSAT-1

Built at the Technion in Ha~a , Israel,

TECHSAT-l is Israel's arsr amateur ra
dio sareane. The soacename shape is
similar to a mscrosat. but has nearly
Sigh! times the YOIume and weighs In at
50 kg. five times that of UNAMSAT·l .
TECHSAT-l . also known as Guerwio-l ,
has backing from academic aod com
mercial inlerests in addition to the active
par1q)a tioo 01 AMSAT-Israel.

The salelli le has a three-axis stabi
lization system using computer-con
trolled electromagnets. Early tests at the
Technion proved the magnetorqueing
system to be quite effective. Complete
stabilization 01 th e scacetrame wa s
achieved wilhin three hours. In orbit the
satellite will be pointed earthward er all
l imes. A hor izon sensor Will ai d the
magnetort:pJeing control process.

One reason for the orienlalion sys
lem is to keep the onboard camera
aimed properly. like previous UOSATs
and Kilsats, TECHSAT-l wi take~
shots 01 Ihe earth lor downloading to
stalioos on the ground. A new algorithm
for image compression will be used.
Cu rrent rues nom the omer imaging
hamsats run ab out 300 KB each.
TECHSAT· l Will precompress the data
to make smaller files for transmission to
earth.

The radio communications compo
nents of TECHSAT· l are digital . II will
run 1200 bps PSK like other mo osats.
but w ill also be capable 01 9600 bps
FSK like UoSAT-QSCAR-22. Kiisal-oS
CAR-2) arid ·25. Store-and-Ieeward .
multi-user operalion will be the pnmary
amaleur radiO activity. Of the 20 watts
available 10 the payload. 10 wiR be re
quired lor housekeeping cJ"cuitry.

In alklition to the usual 2 meier up
~nks aod 70 em downlinks. TECHSAT-l
will also cany a 23 em receive system.
The lour 2 melef uplinks are 145.850,
145.890, 145.910 and 145.930 MHz.
The 23 cm uplinks include 1269.700 .
1269.600, 1269 .900 and 1269 .950
MHz. The two downlink irequeeces are
435.225 and 435.325 MHz. For those
who have dusty 1.2 GHz salellile rigs
(srece lhe loss 01 Mode L 00 AMSAT
OSCAR-l ) ). there may soon be a greal
reason to ge l back in the microwave
tra nsmission b!JstIess.

The launcher lor both sateetes IS 10

be a Russia n START rocket. The pro
posed orbit is 670 !un in altitude and not
sun synchroniZed. The inclination is es
tlmaled at 75.4 degrees wilh very little
eccentricity. Coverage will be similar to
UoSAT-OSCAR-11. TECHSAT· 1 and
UNAMSAT-l will have orbits aboul 100
km lower than U-O-22. For ground sta·

l ions, Ihis means lour to six passes a
Gay. 9--13 minuleS in duration_For ana
log transponder salelhtes this is low and
remlfllscent 01 Shuttle cIIaSing. but lor
dll)lal salel~es ~·s enough time 10 co4
led up to 400 KB ol dala at 9600 bps on
every pass.

Walling

Unlike RS-1 5, which was available
for amate ur use with in hou rs attar
launch. the new additions to the hamsat
group wili not be released until ground
control stations have fully tested the on
board systems.

Testing UNAMSAT-l may take a lew
weeks. Atter launc h. Ihe learn 'rom
Mex ico is scnecuiee to travel back 10
Moscow. There they are to do ini tial
soacecran Cl\edl.oul lrom the Moscow
Aviation Inslrtute. Later. they • • return
to MexiOO City to complete the plOC8SS.
The radar experiment wil be of prime
interest 10 the satenae builders. 11 is a
firsl lor amateur eaeo satellites and has
great potential

Early reports Irom Israel indicated
that the ham radio c oereuon 01
TECHSAT-l would be delayed for up to
six months after launch. Recent inlor
matron from Haifa now states that the
delay may be three month s Of less.
Testing of all the experiments may take
some time. FrequencieS cotsoe lhe am
ateur bands will be used lor these tests .
When the salellite is finally released lor
amateur use. a certam portioll 01 its lime
will be spent in commerCial and aca 
lSemIc sefVice. A schedule is expected.

Both ee Israeli aod Mexican teems
are mterested in reports Irom hams
monil oring the telemelry in the early
days 01 the new namsats. II no oetays
occur. Ihey shou ld be in orbit now.
Telemetry reports lor UNAMSAT-l can
be sent to XElTU @amsaf.orgvia me
In ternel. recn sat-t reports go to
4X6EM@br.lechnion.ac.il.

More Information

Late-breaking namsat news can aj
ways be Ioond 00 the HF AMSAT nels.
via packet aoo on the Internet Anottler
source is lhe Houston Area AMSAT Net.
This net meets f!l/llry Tuesday night at
10 p.m. Cenlral Time on the 147.10
MHz WD5BDX repeal81". It is also up
linked to Telstar 302 , Iransponder 2 1,
5.6 MHz audiO subcarrier. From \tIere
Ihe nel is retransmilled on VHF and
UHF repeaters around North America. 11
can also be heard on 160 meters AM 00

1B60 kHz. Check-ins \rom remole (non
Houston) locations are by phone and
everyone has a greal lime. see you on
the nel. iii

PAY TV AND SATELLITE OESCRAMBLING
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FIELD DAY ANTENNA
_ ..... ~ Idh&) ._. 2 Meter Portable

Arrow ( .baJ\) Antenna
'l1mo le the _ you ha... heani.bout
~&-. ••11kiu ltd. to •
4 "'"till bum m!He tbr 2_ Ilmt-- -t- +- -j
~"LqhIW.1

S<ttfPI'! IIw 1H$l S 73 m
ArTow Antenna ::-=
1461 Pl'ltC'O('k PI. (303) 663-5485
Loveland, CO 80537 Fa (303) 663-5065
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MADE IN
USA

C 199.01 Ten·Tec, Inc.

Introducing 1rKits
A new division of Ten-Tee

Call 615-453-7172
to request your

kit catalog

condi tion, or (3) invest in a SCOUT at
$549 with a one year factory warranty
and our legendary TEN-TEC support.

OLO TIMERS
Operators with years ofexperience and a
shock full of expensive HF gear also buy
the SCOUT. It's refreshing to mony whO
soy "It tokes 5 minutes to leam and
without all the complicated features , there

is only one thing to do with a
SCOUT, work someone!"

Experienced hams call us
constan~y to report "I
can't believe th is
receiver, it outperforms
my 51.400 synthesized
. °rig .

ATTENTION QRP ENTHUSIASTS
The SCOUT has a little brother, the ARGO
556. It is identical to the SCOOT without
the SO wolf finol. adjustable 1·5 worts
output. TX-2 Amps, RX-.6 Amps.
Only $489°

PRICE·
$15.00
$19 .50
$79.00
$95.00

539.95
$39.00
$89.00

CALL TODAY:
l-BOO-B33-7373
(U.S. & Canada)

~
::;::;:;::;:;::;:;::;""....=~:: Call Ten-Tee from 9:00 AM. to5:30 PM Eastern time, Monday

through Friday for more informatioo or to
order. You con reach our repair depart-
ment at 615-.428-036.4 from 8;00 AM. to
.4 :00 PM. You can also FAX at 615-428
4483 or write us at 1185 Dolly Parton
Parkway, Sevierville, TN 37862.

PORTABLE
Business travelers and vacationing hams
typically sel up a briefcase or small

travel bag to include the 5 Ib SCOUT,
wire or Whip antenna and lighlweight
power supply like our Model 938
switcher (its only 3 Ibs!). It is surprising
how many hikers and cyclists take along
their SCOUT using some clever bcnery
arrangement.

off the 12 VOC cor battery. If the SCOOT
won't fit your cor, nothing will. The
optional noise blanker reduces ignition
noise from both your cor and the one
that just drove by.

NEW HAMS
The SCOUT is the most economical way
to get storted in hom radio. Consider the
choice a new ham must make just to test
hi s interest in HF: 11 } Spend nearly
$1000 or more on a new rig, (2) buy a
used radio and toke a chance on its

296 N.obile Brocket
297 Noise Blanker
937 11 Amp Power Supply
938 Tiny Switching SvPPIY

(Only 311»."
700c Hand Mike
607 Weighed Key Paddle
291 Antenna Tuner

VISA. MC. DISCOVER
"Plus shipping ond handling; co" toll·he lor charges.

$549° ~'1'oi,:t.<e
$294 Each additional band module
SCOUT ACCESSORIES:
MODEl

• "SYNCHRO-LOCK- software keeps
VFO virtually drift free regardless
of temperature variation.

• SSBand CW SO Waifs Output
Adjustable To 5 Wolfs

• Runs Off 12-1 .4 VOC, TX -1 0
Amps, RX -.6 Amps

• Receive Offset Tuning

• Built-in Iambic Keyer with
Legendary QSK. Speed od'\ustable
on front and shown in disp ay.

HOW IT ALL STARTED
We wanted 10 offer the most affordable
HF rig in the industry and still provide
real performance for even the most expe
rienced ham. In recent years, ma ny horns
requested a ' beck 10 basics" transceiver
that wos simple to use. We reviewed all
the latest design techniques, selected the
best concepts from the 20 rigs we
designed over these 25 years a nd asked
500 hams across the country for their
ideas.

WE CALL IT THE SCOUT
Every feature can be
mastered in minutes . No
modern rig is as easy to
use. 11only tokes a second
to change bonds. Plug-in
modules ore ava ilable for
160-1 0 meters including
WARe. Single con
version and cryslal
mixing ore the
foundation of this 90
dB dynamic range
receiver. That's the strong signal
performance of rigs costing 3 times as
much! It's sensitive a nd receive audio is
sparkling d eon with less thon 2% distor
'ion. The ideo] selectivity for every band
condition is at the touch of a knob. This
patented "Jones" filler provides variable
'·Fbandw;dth from 500 Hz Ie 2.5 KHz.

HERE'S HOW IT'S USED

MOBILE
Hams complain about today's cars
having precious little space for gear. The
SCOUT is the smallest HF rig in the
industry (excluding QRPI measuring only
2.5" x 7.25" x 9.75" and runs directlY



PACKET & cOMPuTEiis"

"Even for most of those who
use the Internet with ham radio,

j ust what a gateway does is
a mystery.

Please E-ma il your answers to N1EWO@IQUESTNET,

Internet Survey

the "normal- addre ss detects that
the hame is en capsulated , and
extracts the am ateur frame from in
side. It then sends the frame 00 the
"private" amateur networll by deliver
ing direct ly to the appropr iate ad
dress. The point is, when amateur
traffic moves on the Internet proper,
it is hidden inside "normal- Internet
tra ffic. This is, ot course, not the only
security on the AMPRnet. It would not
be sufficient.

The Gleat Intemel Survey

The l ime ha s come 10 make a
survey 01 Internet use by readers of
t his column. 1 have two g oa ls in
mind. One is to see how many of you
are using the Inlemel, and how. The
o ther is to comp ile a lisl of ISPs
(Inte rnet Service Prov iders ) I rom
across the country so I can answer
the many queries I get concerning
gelling co nnected , Th e question s
a re in the si deba r on th is page .
E-m ai l the surve y info rmation to
N1EWO @IO UE ST.NET. Make Ihe
subject of your message; 73 lntemet
Survey. You do not need to reproduce
the quesncos. jusl put the number in
front 01 your answer,

Thanks fo r taking the time to
complete the survey. I hope to hear
from you soon, 73 de N1EWO iii

If you unders tood Ihal. you u n
cersranc en cacsuteucn and wh y
we need gateways. Traffic on the
Internet is visible 10 many people
lor various reasons. You cannot be
sure who will see where your data
is going _ If the actual address of a
rad io--connected amateur re source
b eca me known , it m ight le ad to
the use of a transmitter by an uoeu
tho rized pe rson , So we use lPIP
encapsulation; that is, we wrap an IP
f rame destined to a ham add re ss
in an IP frame headed lor a 'normar
Internet a ddress , The machine at

1. What is your call?

2. Do you run TCP/IP on your packet s tation?

3. If yes to 2, which software/version?
4 . What is your AMPAnel address? (or "nona"}
5. What is your name?

6_ What is your Internet mail address?
7. Who is you r Inte rnel pro vider?

8. What is the monthly cost lor a S LIP connection? (or "don't know",)
9. On a scale from 1 101 0 , how would you rate the service you have

received?

10. Would you recomm end your provider to a friend?
11 . What is the provide r s service a rea?

12. What is the Internet provide r'S E-mail address lor information?

"The point is, when amateur
traffic moves on the Internet proper,

it is hidden inside 'normal'
Internet traffic. "

10 make this arrangement safe from
non-l icensed Indwiduats who might
want to access it? One Ihing is 10

hide the address 0 1 the stauoo that
broadcasts received messages. Just
how can we manage to address an
envelope in such a way that if wilt get
where we want. but nol let anyone
reading it know where that is?

Encapsulat ion

One of the features of the AMPR
net thai keeps it safe from roo -r-am
access is called encapsulation. This
technique is really ve ry simple. and

can be explained by continuing ou r
Post Office analogy. What we do is
get a ham to agree to receive mail for
the I ransmitt ing station. When the
mail is received there, he can check it
against a much smaller list 01 hams
authorized to mall letters to him . In
other words, he is able to auth enti
cate the fact that the sender is a ham,
because the ham has registered him
self poor 10 the mail being sent. Not
all hams, mind you. just the ones he
is willing 10 handle Iraffic lor. He is
our "gatewa-( to the nansrrstnrq ad
dress. Now, he is not responsible for
delivery 10 just one address that can
handle ham traffic, but for many sites
all over the world. How can he tell
where your traffic should go?

Opening the Envelope

When the mail arrives at the gate
way add ress , the other envelope
(f rame) is opened and discarded .
Make a guess about what is inside
before you read 00. If your guess is
another envelope. you are rightl This
envelope. though, is addressed to our
transmitting statlQl'l and is hand-dellv
eree by hams sworn 10 secrecy about
tne reat location (add ress) 0 1 ou r
tra nsmitte r. Wh en the envelope
(frame) arrives al the transmitter SIte.
iI is opened and processed.

packet and lrame have distinct mean
ings. s otnce il 10 say that pe ople
usually mean frame when they say
packet.

Frame headers contain dif!e rent
information, depending upon the pro
tocol they adhere to. But, in any case.
where the protocol is designed to al
low more than two "nodes- (amateur
statioos in our case) to communicate,
the header must contain "addressing"
infonnatlQl'l, This leads us to a conve
nient analogy-a letter. Think 01 the
frame as an envelope. You are al ta 
miliar with the "protocol" for eoaress
ing a lener. On the lrame (envelope)
you include addressing information.
The destlOatlQll address (in me cen
ter of the envelope-and nowhere
else il you want that letter delivered),
and the ori gination address (return
address in the comer). This informa
tion is placed in particular spots, and
the Post Office looks the re to find
where to send the letter, while the reo
cipient looks at the retum address to
reply.

In the data frame case, the header
is laid out In a particular order; the
hfSf x bylas are oesuoatoo. the sec
ond )( byles are sender, etc. The ma
chine looks at the header and figures

out where the Irame should go. The
letter inside the envelope is the data
you want to send, and the IP frame
has a "field" (a specified portion otthe'
frame) to handle this as welt.

Now with l his crctcre-snc re o r
tess-ll rmly fixed in your mlOd, rhink
about Ihis: What if you were alraid
that people seeing your tetter'S eswe
lope could tell who you were sending
ma il to? I know this sounds a little
paranoid, but ere put it in ham radio
terms What if there were somewhere
you could send a letter, so that when
your tetter arrived it was immediately
opened and read on the (ham radio)
air? What if the receiving eteuon
made no distinclloo about where the
le tl e r came from , instead just ee
sumed that if it arrived at that address
it must be OK 10 read 00 some ama
leur frequency?

Well , now you can see lhat you
might wanl ltle address of this mythl
cal ecerce sec ret-to preve nt unli
censed individuals from opera ting
amateur transmitters. Well. you say.
why can't they just check II the letter
is from a ham? Good questi~ut it
would take too long. Too many hams,
not enough time. So what can we do

Jeffrey Sloman N fEWO
do 73 Magazine
70 Route 202 North
Peterl>orough NH 03458

time you read th is, IndyGate shouid
be on the air. Next month, I will tell
you exactly how you can get involved
m TCPtlP over amateur radio--and,
finally, how you can dehmtely get the
JNOS soeware and documentation.

What is a Gateway?

Even lor mos t 0 1 those who use
the Intemet with ham radio. just what
a gateway does is a mystery. To have
some understanding of what a gate
way does, you'll need to have a men
tal pictu re of how T CPI1P works .
TCP/IP, which stands fo r 'rran srnrs.
sian Control Protocol/Internet Proto
col is a "suite" of rules and programs
that let computers exchange data on
the Internet. For the sake of our dis
cussion here, we only need to consid
er tbe structure ot an IP "frame ."

A frame in networlling is a pack
age ot data, whiCh has a "'header"
the first part of the frame-<:onlaining
data needed 10 handle the frame.
Sometimes. "ames are reterred to as
"packets." This is 001 technically ox.
rectobut it is common usage. Packet
radio gets its name because of its
use of packets-AX.25 is a "packet
switched" protocol---but even the re

Wall , here I am again . Thanks to
all who wondered where I wen!, I am
glad to know I was missed. Life here
has been chaotic lor the past rew
months, It included the birth 01 son
number two, Dov z erme n. wh o
spent a week in the nosoner at 10
days o ld. Not 10 worry. he is a
lal healthy baby today. A touch 01
pneumonia and about $ 12.000 in
medical care later he is back to nor
mal. Many other thing s have been
going on nere--eome 01 them even
ham·radio related.

lndyGate

Soon , Indian apo l is (my home
town) will have its first AMPRnet (the
amateur radio port ion of the Internet)
gateway. This machine will link hams
with ordinary 2m packet stat ions to
11113 work! via the Internet. Those tbat
install and team to use TCP/IP soft
ware-such as the JNOS version of
Phil Kam's KA90 NOS, which will
power Itle gateway_ ill get an even
mere powerful connection. By Ihe
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Make and receive phone calls from your mobile
rig or handl e·ta lkie with your own p ersonal
autopatcn. Connection is easy - jusf hook-up to
the mike and speaker jacks on your base station
fig and plug Into the phone line! Complete control
is assured through tcocn-tcne access codes that
you set and change at will. L2 distance toll
access is controlled by special thaI you set.
preventing fraudutent usage. All programmable
codes and set-ups are stored in special non
vo lat il e memory immune to power tanures .
Repea ter owners use the SDP·600 as well for
re~able and solid repeater autopatches. Powe r
required is 12 volts DC at 100 MA. EKperience
the freedom 01 owning your own aulopalch. on
you nwn trequency. to use when and as you
wish. The SOP·600 is made in the USA and
carries a one year warranty.
SDPr60Q Personal Autopatdl. ItAly wire<l " ,$249 .95
SOPA 12 vol! powe~upp l unit $11 .95

Personal Autopatch

The j·Com Transceive r Control Computer
Interface is lunclionalty identical In the Kenwood
IF-232C, Icom CT"17. Yaesu FIF-232C. Ten-Tee
305 and Heath c:omputer interfaces. It will work
with all raoos and fig control software whidl use
these interfaces.
# No eKtemal power supply Is necessary. The

;-com TC interlaces require very liWe power for
operation.This power is obta ined direct'y tram
the compute' COMM port.

• All electronics are enctosed In the Shielded
06-25 connector hood.RFt susceptibility and
radlatlon is reduced.

• Fully assembled end tested.
• Fully Hardware and Software Compatible.

Works with all rig controlled software 
Free shareware disk included!

Whal is OSP? OSP allows the "'coostruction· of
various litlers 01 great co mple xity by using
computer code. This allows us to have easy
access 10 a variety 01 filters. each perfectly
oplimized lor wha tever mode we are operating.
The OSP II has been designed to operate in 10
,lilferent modes. Four l ilters a re optimized lor
reducing interference to SSB phone signals trom
CW, heterodynes and random noise interference.
Fou r more fillers operate as "brick- wall" CW
bandpass rHlers. The remaining two filters are
designed 'or reliable recovery of RTTY and HF
packet radio information signals. A single t-e nt
pane' switch selects any 01 these fillers, Easy
hookup to figs speaker jack.

• 1M lII'8GII OSP 0S1''''' .._ -
Jhp _- •

W9GR OSP Filter """" " " $299.95
lZ'1/ DC Power SuppIy.."" $11 .95

RAMSEY ELECTRONICS, INC
793 CANNING PARKWAV VICTOR NY 14564

i'=l l!!! ORDERS CALL
,."". _ 1-800-446·229S
'::::" 1!!!!!!!i!II ORDERS ONty

TCCHIORDE R/INFO (716)924-4560 FAX {71 1l)924r4SSS
TEAM$ , Sat•• I......... g...... nl_. h __ ,,, 10 d ay• . II.no!
p_-.. 1ft""~ "'"" fo< _ . _ 14 M fw 1IIopping,
_ling _ ........-, FOI' 10-.4,.. __ add _ ..... . ....r.u
....... coo IU.S. ...,1 add 55.00. Otdets _ S'O MId 1100 NY
_ _ add 1"010 _ .... _ 1 r-b ._....,. "" 10114""- I ·
y"- p8fftI , __-'Yon _ uPlil.

i' COM• 793 CANNING PKWY # VICTOR. NV 14564

way and the compute r izat ion of the workplace,
amateur radio provides a fun way to ger kids inter
esec in leaning about technology. It beats the heck
out ofNinteodo and 5ega. which teach oothing. It
even beats sports, which provide a good l iving for
a handful of stars and disappointment and pover
ty ror the losers.

We eeed 10 see radio clubs sprouting in our sec 
ondary and high schools again. We need to see
hanuning become a major activiry in retirement
homes and villages. We have room for millions of
hams on our bands...or which we're using less
than 0.2% today on any regular basis. Yep. Ihat's
right, 99.8'l- or our ham bands are just si tting there
almost loully unused, with us wai ling around ror
the FCC to sell them off and pocket the money
without even a word of thanks.

How much are we charg ing for Uncle W ayne' s
One HourGuaranteed MiracleCodeCourse? 55.00
postpaid. That's right , it's only five bucks! Since
our charge card minimum is S7.50, maybe you
shou ld order some of U nde Wayne' s exciting
adventure stories as advert ised by Uncle W ayne' s
Bookshelr. Or send 55.00 cash or check. This will
be one of the be tter five bucks you' l1 ever spend.
S50 a dozen. i r yOll l ike 10 spread joy.

The SG230 SMART·TUNER is lI>e Dell MF aulOluner a t any pr~e. a nd to
pmme>le I produet N t is mai1e in the USA, M Y'~ d at lI>e guar_
DesI price 01 only S«9,00! ! W1iV THE SG23O? BEC" Use, _ you IUI'II'"
anl. nna al lTI PU. you a,. ",sona ting the ..,tenna. ln$Iead oj juSl rnalCNng t~
eoax 10 the raa~ as wU'" o1he< t....,.flI5UC..... !he AT5O, ete. The ",sua yOUR
S IGIllAL GETS OUT MUCH BETTER r re K. nwood AT50, AT450 aOO Pltle r
$lml'a, tune<s can only male'" 3;1 mismltcheS <YES only 3c1) so k:>r0&! m.1C/IInIl
~lhing llul a fairly docent antenl'lll. Tt>e 00230 Cln maleh Irom 0.$ Ohm 10 10
IUlohm am.f\naI IUjl 10 a 200:1 mismllte:h). 10 a can NSWy meith raf'l(l(lm _ .
d;peI(II.. ' aln-g ua _ ~ carlS••Ie . The reIUII MORE POWER.

TO""""'. _ d'-* '" _ _ """ se~ """,-.1Ibng """ I""""~_'-"1' no U.S, ""'"
OlI0<>0&>-.vPS .......--,_ T I . ' ..._"'-10

Joe Brancato
THE HAM CONTACT
PO Box 3624, Dept 73
Long Beach, CA 90803

CA""_._'II~ $aIos T.. ~fIo ""......._u.s. .......,. Ordo<

. Sl1 .IP""~

S~ 11le LORD II you wish more infO'Tnanon please send a SASE to tile above addreSs FOI" COO orders. eaII
Sinelf 1987 13t0)43305860. OIl1side of CA Orders Only call (800)933-HAM4 and leave a message.

Jill'. CMt c...w. Unde Wlpt'S look..,. rtfnor"p NH 03451·1107
Or c.l 60.H2~S' · fu 603-924-9321

Anyone (including you) can learn the
Morse Code in one hour!

Forget the No-Code License and
get your Tech-Plus Ticket.

Guarantee: You'll pass the 5 wpm code
test with Uncle Wayne's system or

YOU GET A 100% REFUND!
The tru th i s that no one using th is new system

has ever failed the 5 VlIJHll code test. And i t ishigh
ly unl ikely that anyone ever will. We're talking
about such a tot.aI no-bcainer approach thai many
people are able 10 spend less than 15 minutes using
this speed system before being .ble to ace the
Novice-Technician rode test.

Help your chi ldren, your wife and your friends
ret thr ir ham licenses with this ul tra-fil'>t code sys
e rn. Get your kids to help their friends to get thrir
licenses. If we're going 10 try and keep our ham
bands we need tens oC thous.ands IIlOCI: hams. M il 
lions will be even benee.

Help stan kids on l heir way toward high-tech
caree~ by gening them hooked on harruning. The
biggest obstacle to a ham license in the past has
been the code. Now, with this IlCW miracle system,
this is just not even a minor problem. No longer
will there be the sligh test stress when taking Ihat
stupid code rest that the ARRL Board of Directors
bas forced the FCC to continue 10 use as the pri
mary method for keeping newcomers away from
the hobby.

With the scccess of America in the ne:\! centu
ry dcpeDdcnt on our ability 10 provide high-tech
career woden to deal with the information high.

BUY AMERICAN, BETTER PRICE AND DUAUTY
1lIe SG2000 "*" trarw:e/Yer " 1ype accept~ !Of conwneJdat and rnat'fle NMce
made wIm lradilk>Nll u.s. corM'IefCial ,It<lk) 'l>J&ljly (and or course ~ o;an be ..
M l11e !'lam banda a~l. WNie tt>e JapatleSe ,_ ~a"" 2 ,.,allra....~!hal
strain 10 jlUt OIlt 100 wau on IlIe low banclS I nd only 15-85 ..ans on tetl meln .
the SG2000 II.. 4 large lfansistora 1M! IOaI .lotlg at 150 walrS on ALL THE
BANOS INCLUDING 10 METER S' Some ol lrle SG2QOO Tealures ere: 1) A
C<lnlrOl .... d rernolat>le (110 SPf'(:ial l<n MC U ne'Y) UP 10 l Slr aw"'i from the rig.
pe~ecl lor automoI;lOae., ariel boalS. Up 10 8~ can be u1i1lU<l ancl "'"" ..
inle rcoml liSO. 21 The targest display 01 any HF 1.anscalvef. 3) 6<14 pi, .
progr-..d "'"'""lIleI _ 1(10 .....' pr<>gr.........~ iiE"iOI ie$. 4 ) aperabll' lrorn
-5 OF C-"SCI to l S5 F (+MCI. Y"" wanl OUailly rIgIIll? Here ta _ I EVERY
SG2000 _1I"dIn beIore r>ey"'" -"'Pl*l lhe lIclory: 1) Thoy'''1IICWy
aIigne<I. 21 EVERY SG2000 IS keye(l_ _ ICW 150 Wamj ...
open __ lot abOUl 10 seconda. ...... c:oo_ 10. """"""..- ....
k.,.ed _ kif an__ 10 5'lCC"Cla, 31 EVERY SG2000 II PIll .. Ih&

"llUl'W-IN" rack _ keyed _ 10< 21 _ ~ at '" _ CWoDenl~ roar _II-. ....... _ 4) EvERY SG2000 is
... re<l....-Io< lligione.w _ PUI in 1te"'TOf{T\JRE RACK" __ .., keyed on _ 011--, 10 iieCondIlo< 2" _ . $1
n.. SG2000 is ...... ~1eCl_. o;onWcI __ ......., 10 1Nl .. "'iOCII)IC :IIIO'.llP 10 spec. THEN AND
ONlV THEN IS T11E SG2000 Atl.OWeDTO lEAVE THE FACTOFlY.
n. bDIIom _ is~.l"'" _ ""'" ..~ ........,. tiIII...1'lOfmIIIJ. ....-.g IN SG2000 BELOW DEAlER COST
at 0IlIy 11....'.00 eacH!~ a S4OO.oo-.' w,~.. _ p:;ee,

CIRCLE 314 ON READER SERVICE CARD
CIRCLE 55 ON READER SERVICE CARD
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VHF and Above Operation

ABOVE & BiyiiNlrb"k~~

F!gure 1. BasIC SWR md!C8tor VS, d!rect!Oflaf coupler.
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they are made to operate at. Almost
all unils employ an internal diode to
detect a pofon of d!rectiOflatiZed RF
power. The oulpul 01 this detector
feeds a calibrated incficator to deter
mine Circuit performance. Did f say an
SWR meter or bridge is Similar to a
ouecuonat coupler? Yes: you bet.
However, !he dIrechonal coupler is on
ly a portion 01 an SWR meter syslem
and normally " can be usee for other
things. Jl you look at a schematic dia
gram 01an SWR meter CIrcuit, the por
lion o f t he RF picko ff is actually
formed by a d!rectional coupler sam
pling the RF. See Figure 1.

The description in Figure 2 is appli
cable to either single or dual SWR me
ters or mrecnoner cou plers. Many
SWR meters utll,ze IWO diOdes to pro
vide detection and dIsplay to 1wo dif
ferent inclicators at lhe same time. one
for forward power and the cee- for re
fleeted power. One half 01 the circurtry
is used when only a SIngle meter is
used Wi th a re verSing swucn, as
shown in Figure 1. By uSlllQ Iwo erec-

pair. In most amateur microwave sys
tems this is me method of construction
instead 01 a Single monolithiC structure
lor a microwave transceiver. I like to
refer to this Iype of conetmcnon as
"Microwave Buiktlng Blocks.'

Matching Of minimizing SWR im
proves cirCUit cceratcn and reduces
excess loss. In some appIicatlOOS " is
desirable to make a wiele I requency
rnatctung CIrcuit. This type of matdl or
load is usually done in its simplest
form, a Or _type attenuator. Tt us IS
constructed with three resistors in a
"I" conf iguration, and forms a bulk
torcec resistive matching scheme to
terminate a device. To test this match,
an SWR meter of some sort is needed
and measurements need to be made
10 test the CircUItry. So much for m0d
ules: ers get IOtO the meat and rota
toes 01 jusl What IS QOIng on with SWR
measurements and how 10 test your
SWR meter al dlllerant freque-ces.

SWR meters, bridges, or di"echonal
couplers are aD the same in pnnClple .
lhe difference being In the frequency

good your meter is. What can be done
to prove how good and to what I re
Quency its measurements are accu
rate? What instruments 00 we use to
make sure the simple SWR bridge is
even telling us the truth? This and oth
er q uesti on s are the lop ic fo r th is
month's column. First a little set-up
discussion on SWR.

SWR

The benetit 01 having devices per
form wrttl minimum SWR is rhe same
at any frequency 01 operanon, A good
match between eqUIPment that is coo
rectec togeltler determines hoW much
power is delivered 10 a load and not
wasren. II we are off (mlsmalched) ,
lots of power can be wasted in an jrn

proper Impedance mateo. SWR does
not only apply to the transmitter and
antenna system, but to interconnects
belween circuit modules like mixer s
and RF preamplifiers as well.

In electronic cirCUitry most circuits
are interconnected with 50 ohms be
ca use II is convenient and easy to
use. Coaxial cable is available lor ltIis
impedance 10 make inlerconnects sim,
ple, WIIt1 appropoate comectors. Hav
ing the ""Pul and output 01 a eevce
matched to 50 ohms allows an easy
transler of oltler replacement unrts or
simplifies Irouble-test ing. as all de
vcee. Including the test eqUipment.
are the same impedance: 50 ohms.

Usually these modules are formed
together into a much larger cecuu all
interconnected to form a converter or
system. Using circuitry in this fashion,
compared to a single large circuit mte
gration, might be nice in commercial
applica tions, bot in amateur systems
we neve r see m to reach the hna l
stage 01 perfection. We are always
mOdi fying our ci rcui try 10 sui t our
changing needs. Without in tercon
nects ttws rnoddicatiOn would be nearty
iO'lpOSSlble.

Modules that are part 01 an entire
system lend themselves 10 easier re-

C. L HoughfOt! WB6/GP
San Diego Microwave Group
6345 Badger UIlfe Ave.
San Diego CA 92119

SWR Primer for VHF
Through Microwave

SWR? Sure. you say. I know how il
works. A low SWR makes eVefYlhlrlQ
work just line . But as frequency in
creases are we stili comlOl1able with
eeerent measurement techniques at
these hlgher frequencies? I am sure
we are aM familiar with maletllllg an
tennas to minimum SWR In ll'le low
VHF·to-UHFtr~ ranges (146 to
450 MHz). I am presuming tha i you
have Similar amateur-type SWA mea
sunng equipment to what I use for Ire
qcences below 500 MHz. When used
above their intended frequency range )
of operation, theseinstruments give
readmgs that are highly suspect, or
even give gross errors. What then are
the acceptable types lor different fre
quencies of operauon?

The ba sic SWR meier used in
these cescrotoos is a Swan Electron
ics dual SWR bridge thai I obtained
many years ago. II was inlended lor
operatiOn in !he 2 to ISO MHz "eQUeIl

cy range. The cwcurtry lor lhts type of
meter is shown in Figure 2 . For lhe

tllT"le being let's oesoee a SIf19Ie me
ter deviCe and its circurtry. The ease
bridge is ba lanced With two coupler
arms, one going lel t and one going
right in respect to the termination re
sistors,

Both parts are connected to diodes
'or RF rectification and the outputs of
the orooes are bypassed to ground
With a capacitor. The detected RF at
this point is converted to DC and is
displayed on a small mA meter for
measurements. For best rescns. each
ann of ee bridge should be matched
exactly. not oriy in construclion buI in
oompoIl9n1 pan seecteo.

Well , now you MYEl It1Is SWR me
ter and you want 10 know just how

Photo A. FXR slotted line and carriage assembly showmg external detector diode
(coaxial) used for AF detection.
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Photo B. M!litary Surplus UHF SWR meIer for 400 MHz, 25 wails forward, to read
reflected push reflected power bulfon (black).



National Talk Radio Show With Len Winkler, KB7LPW

Americals Only

Ham Radio

Show·On The

Broadcast

Bands!

Sundays
6:00 pm EST

Weekly Co-Hosts, John Moore, NJ7E and Ned Steams, AA7A
Weekly DX Update With Lee Flbkel, 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 morel

Sponsored in part by 73 Amateur Radio Today and ICOM.

Ham Radio & More Affiliiates
AZ:. KFNN 1510 am PHOENIX
CT: WATR 1320 am HARTfORD
FL.: WFFG 1300 am MIAMI. KEYS
FL: WIPe 1280 am TAMPA, ST. PETE
1l: WlCTA 1330 am CHCAGO
Il: WBGZ 1570am AlTON
1ft WPDJ 1300lm HJNTlNGTON, FT. WAYM;

KY: WUTA 1380 am CEN1RAl. CITY, EVANSVlLJ.e
LA: KGGM 93.5 1m MONACE
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1.11: WMJ<T 1270 am TRAVERSE CITY, CADlUAC
MO: IVlWA 1600 am SPRI NGFI ELD
NE: KlCS 1550 am tto\SnNG, UNCOLN
NO: 'NCRY 1460 am RALEIGHDl.JRl-l,\1ol
NC: WEEB 990 am RALEIGH0URtW0I
NC: WGAI 560 am NClf¥0lK, PORTSMlTl'i
NC: WSKY 1230 am GREENVlLE, SPAflTEN8URG
NM: KlCA 980 am AMARILLO
01-1: WlOl 1010 am CHAAlfSTOH, HUNTINGTON

OK: KAOS 1240 am Ql(l..AtiOMA CITY
OK: KTMC 1400 am TULS.... MCALESTER
OR: KBN? 1410am POFITLANO
PA; WJMW 550am SCRANTON
PA: WNW 550 am SCRANTON. WIl.J(ES BARE
sc WPCC 14010am CUNTON
TE: WRWa 740 am KNOJMUE
TX: KlVY 1290 am CROCKET
VE: WSYB RUTLAND
WI/: WWNR 620 am BECKLEY

Ham Radio & More Is also available on Satellltel
Spacenet 3, Transponder 9, 6.8 Audio for Home Dish [Analog).
Find out what radio Slatlon airs " Ham Radio & More" in your local area

by call ing the originating slationn, KFNN, at 602-241-1510.
For sponsorship information contact Ron Cohen at 602-241-0482



Flflure 2. BaSH; dual mdlCa/or SWR bndgt3 Circuitry. Advantage, It s easy to use,
Disadvantage: It's limited to low-frequency use only (no/usable abo ve 200 MHz}.

time set lorward power to fu ll scale
and then read reneciec power read
ings.

II you wall1, IOf tun, do an SWR on
the SWR meter by placing il in line
with a terminatiOn on the output: and
making an SWR reading on the SWR
meter. See II lhe meter circuitry is a
good matm to 50 otlms and roes not
upset the transmission line by having
a poor SWR by nsen. In commerciat
use we term Ihis : "What is the return
loss of the device (SWR meter)?" A
return loss 01 be tter tha n 20+ dB is
considered very good. What does re
turn loss signify? Well, it's just another
way of stating what me SWR of Ihe
componenl or oevce Is. A 20 dB re
turn loss is the same as an SWR read
ing 01 1.2 10 I . That means that lhe
device (SWR meter) is not capable of
resolving to l iner measurements of
less lhan 1.210 1. see Table 1 10 com
pare relurn loss to SW R measure
mems.

If a single onecncoat coupler is
used lor forward mea surements and
then reversed 10 read reflected power.
dis similarity in onterent couplers can
be eliminated. The single type or me
ter is most accurate in thaI only one
diode and the same circuitry is used to
make bofh readings, so the chance 01
difference in cirCUl l ry is minimum to
each reading .

With a two-diOde Of two-meter indi
cator, two differenl circuits are calibrat
ed 10 display read'ngs . Imbalance Of
dIfference s in unmalched diodes will
give erroneous rescns. The dual cir
cuitry should look and be electrically
"twins· 10 provide meaninglul read
ings. These units are not calibrated as
time goes on--they're relied on as is
They mighl be just nne.bul lo be sure ,
check them.

There is lillie cnterence between
making an SWR reading at 2 meters
and at a microwave lrequency. In each
case, some form of lest coonqorauon
of fhe tesl setup must be used. The
biggest problem between VHF and mi
crowave SWR meters is cost. The
SWR meier tor use al2 meters is quite

FlfJure 3. Two drrecl!Onal couplers used for SWR measurements.

pier method.
Now thai we have gone through

this directiona l coupler magic , have I
tricked you l rom the baSIC SWA meter
circuit? No way. Take a look at tho ct
cuitry as it wa s oeveloped. using a
slow, meucutous. hopelully lucid
lhoughl pattern, Doesn't rre circuitry
look quile a bit like the basic SWR me
ter ci rcuit lound in the simp le SWR
meter lor 2 meters using two inductors
and individual diode detectors? Of
cou rse, the meters aro detectors are
missing , but the Circuitry is the same,
just adapted 10 different frequencies.

The reason we don't see directIonal
couplers at lower frequencies is that il
they were made with transmission
lines they would be too large. Normal.
ly. transmission line ceecnonat cou
plers are used lrom 1,000 104Hz 10 well
over 24,000 MH z. JUSI obse rve the
Irequency of use marKed on each coo
pler, along Wllh ' IS coupling loss and
decide if il can be useful l or yo ur
needs. A ease rule 01 thumb: la rge
couplers, lOW frequency; small cou
plers. high frequency.

Cali brallon of SWR Meters

How, then, do you check an SWR
meier to see if it is tell ing you lhe
truth? There are two ways, One ;s to
duplicate different mismatches with
carbon res istors 10 cause an SW R
meter (reflection) to indieate. and the
other is to make an SWR reading on
the SWR meter «sen. First, let's use
Ihe carbon resislor s to calibrate the
meter scale of an SWA meter rellec1·
ed power meter scale.

With a 5().ohm dummy load or 50
ohm resistor of suitable power ceceee
ily there should be a perfect or 1;1
SWR reading. indicating a per fect
matcn. or meumum SWR. Now, if we
replace the dummy load with resistors
of dnterent values we can simulate a
r nuerent amount of SW R re fle cted
power and read the same on the me
ter il all is operating well. For a 2:1
SWR. use a l()()-()hm termination: lor
3 :1 , use 150 ohms; and for a 1.5:1
SWR , use a 75-ohm resistor . Each

" [Dupler I RI'UI'~l'd [Dupler" "",,onnill
Soun t-

Port "" ""POp.! !.-, i- z
~ ~ ~

cO- :,J
t

c';- lUp,,, c';--
1erm Term /'

Measure aeneetee Power Measure Forward Power

" <,
P-.....

® 0 ®

Mi trowaue Powl'rMl'll'r leMHZTo 12.4 6HZ.1 8 1lBM MaK.
(Ktenllell Rangl' W. lhfllienuators.

Output

l et me state tha t again another
way, II power is fed et the same end
as the termination Ofl a single direc
tional coupler (Port I ), me lemlinalion
end of me coupl ed arm will not see
forward power bUI rather a detector
connected at the opposite end (Port 3)
w,n ooly see forward power. Now re
verse the above coupler and add a
second eeectcear coupler to the brst
setup 10 fOfm a forward and reflection
coupler. ters look at what is happer'l
ing on the first coupler. The same rule
applies to both couplers with the ex
ception tha t the fi rst coupler is reo
versed.

When forward power flows (second
coupler) from Port 1 10 Port 2 there is
very nnre loss (0 .3 dB) , Power from
POrl 1 couples ill10 the directional arm
of Port 3, al lorward power minus cou
pling loss flows into Port 3. All o ther
power is OUtpul to the load Of
antenna at Port I. As far as
coupler 1 is concerned (FlQUfe
3), just the reverse IS true. Be
cause the main feed is on Port
2 10 Port 1, Port 3 will only see
rellected power.

Now the magic-because
the direclional coupler is direc
tional. Any po wer that is not
ebsortec in the main load, an
amenna termination or what
eve r, in Port 1 01 co upler I

(Fi gure 3) WIll be rettected
back towaros Port 1 and is
coupled ioto Port 3. At PorI 3,
coupler 1 power mea sured
lhere will be only reflected
power co mponenl s less the
coupling loss . With the for 
ward power known you can
eaicotate your SWR ralio us
ing the just-calculated renee
lion power and obtain the
SWR with this directional cou-

:
-1c

t

[ .8ypilSs
T• Smiltl lllru id r-an srmuer

I\ ,rn I~I'\'"I
Outpu t SID"

I
c I '

- --

" I
neneetee r_,",
(SUlIl) J- J- Power
P,~ ....,~- -....,~

,,,,,,,

lional couplers connected as in Figure
3. the operation is the same as a simi
lar lower frequency ou ar- metered
SWR meter.

The direct ional coupler shown in
Figure 3 has It1ree ports: 1. 2. and 3.
Port 1 is usually the if1:lul; Port 2 is the
outPut; 800 Port 3 is the lest or cou
pled poet. When RF is applied 10 Port
1 11 flows 10 Port 2 with very minimal
loss. It's essentially a direct sectlOfI 01
coaoer cable or waveguide in the very
high microwave lrequencies. The pow
er is coupled into a branch arm 01 Port
3 through a small slot in the outer
shield between Ports 1 and 2. and the
termination and Port 3. The amount of
coupling available at the sample port
(Port 3) is indica ted Ofl each coupler
and expressed in a dB loss tac to- like
10 or 20 dB. The coupled loss is oe
lermined by the opening (SiZe) of the
slot coupling both transmission lines.
~ longer the slol length the lower
lhe frequency 01 the cnectonat cou
pler" IS a basic rule. Irs kind of like
looking at two pieces 01 coax cable
connected logeltler with a hole in each
shield and the two cables joined (insu
lated) at the common opemng in tbe
shields for cross-coupling,

If we assume a 10 dB cnectonar
coupler. forward power measured at
Port 3 wIll be 10 dB less jttan the actual
power that is applied at Port 1. II the
load at Port 2 is a good malch, lIttle Of
no renecton will feed back into Port 2
lrom Itle termination at that port. If pow
er (Ices feed back (poor SWR) it win be
absorbed in Itle terminatiOn al the end
of Port 3 and not inferfere WIlh the tor
ward power in the coupler. (The ceo
pler in this exa~ is normal, not re
versed. ) The basic concepI to remem
ber is Itlat /he d'rectIona l coupler has
dlrocllOflality, the abilIty 10 d'scriminale
between forward and reverse power.
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FII)lJfC 4. FXR 11I1CroWave SWR sIorted WJe and SWR de/ector.~ HP41SD ba·
sic setup ltJth HP pm diode modUa/or. SJoned line me/hod 01 SWR measuremen,.

Return Loss
56 dB
ee ee
20 dB
17.7 ee
15.5 dB
13.9dB
9.5dB
6 dB

1291>MNr
ZUM Wauf' l f'ngl h

9.1";'1 t ...
2SCM

SWIlMrtrr

(allbn ted- ,

SWR Reading
1:1
1.1:1
1.2:1
1.3:1
1.4:1
1.5:1
2:1
3 :1

Table I .

cost. 515 each; 1 walt FET amp PC
board at 14 6 Hz mod to 10368 MHz,
-5 dBm in. produces 1W out with re
tuning board, cost. $25 each; 126Hz
receiver mod to three -staqe preamp at
10 GHz. cost: $12 each. old style; new
style RF preamp less mods will coer
ate at 10 GHz w127 dB gain 3 Nt, ra
tuneable to 1.1 dB Nt. cost: S30 each.
Pr ices are plus postage ($3 min.);
sales lax lor Caldomia destinaliOns.

Well . mat's il lor mrs month. As
always I WI. be glad to answer ques
l ions cooceming thiS month·s topic and
related amateur microwave subjects
Please send an SASE for a promp t
response. 73 Chuck WB6IGP. Iii

I""

Slo tted Tnn.mlnion Line
i'1 ~'1 Bf' ( oaKl al DrWape'lulde

f
-=-

~I, '" 0"".,.

~1"'DiodeModul~ tor

..
Sourte

l rngth 01 Slo tt ed line l ong h oug h To [ o nl a m Full Sine Wau"
Dffrequen l , Bemg Tes t ed. f u mp te: I Z91> MHz _ ZSCM Dr
llpPfOlllmale l,9 l"'long .

"MtcrO'liave. What's that?" but stilI ma
lenal is tairty easy lor U,S. amateurs to
obtain.

In response to Marcelo's query I
have sent him mtcrrnanon on some of
the kit s and PC boards thaI I have
available, in addition to the names of
other manufa cturers and microwave
g roups Ihal pub lish ne wsteners to
keep us informed about our amateur
activities in the microwave realm. tn
duded is the North Texas MICrOWave
Society, clo Wes Atchison WA5TKU.
RI. 4 Box 56 5. Sanger. TX 76266.
Dues are $12 a year and they issue a
newsletter six times a year.

In response to many queries on sur
pl us mate ria l Ihat I have avai lable,
here is a short list of microwave retat
eo items: Qualcomm synthesizers for
2.6 6 Hz that can be converted 10 run
PU with a 10 MHz clodI from 2.1 6 Hz
10 2.6 6 Hz in 2.5 MHz step sees. 001
put power . 8 cern. COSI: $15 each;
Oualcomm mutlipliers ax GHz nrres 5
normally 10 13.1 GHz, mod 10 times 4.
WIll mulhply synth aI 2.555 6 Hz (x4) to
10220 MHz power ou tput +7 dBm •

load alier passing through Ihe SWR
bndge. Now. the world is nol renecr
and some loss does exist in the bridge.
What these Wnper19C1iOns cause in reo
specl 10 the perfect condition is me re
lIection of some RF power back to lhe
source. How much depends on how
good or poor the match is.

In commercial calibrahon the return
lo ss measur ement is usually made
with directional couplers and revet-son
sitive sweep oscillators 10 test the de·
viee in question. In most amateur ap
plications a dlrectlooal coupIef ooerat
'"9 at the hxed frequency 01 operation
wi. produce accurate single--Irequency
readings.

Mail Box Comments

Jack Lindauer WA6EFM wants it to
be known that he is pulling together a
Swan 250 6 meter transceiver users'
group. He wants to eecnanqe erorma.
non on the use of th is specttrc
transceiver, including modifica tions
and basic information. To cootact Jack,
wri te or call : 18881 Brymer Court,
Northridge , CA 9 1326; (8 18) 831 
05 15.

I just recetvec a brie' jener from
Marcelo eoocnoChriSpim. Curillba PR
Brasil , Marcelo sta tes that he is an
avid reader 0' 73 and 01 this column.
but is having a very difficu lt time co
taining mtormsnon. articles. and prod
ucts and components lor microwave
ham-band co nstruction projects .
Marcelo is interested In building oscs
Iators. synthesizers. preamplifiers and
mixers. Components he is interested in
lllClude Teflon PC board and SMA con
nectors, in addition 10 newslenCfS and
products mat are avaIlable for the am
ateur microwave enthusiast

This letter points out to me very
strongly Ihal we in the U.S, live in a
land of abundance . It's prccabry not
the abundance that we pictured. but
when we think of what we have avail
able in oompatison to other amateurs
in the world . and what qreat enons
they go throogtl to assemble compo
nents and material lor a project . I think
they deserve a very bigcom~11or

their love of amateur radio and con
struction in general. Sure . we can
go to the local Radio Shack and listen
' 0 the sa les counterperson sa y.

lI'lelq)enSive compared 10 a mceoeave
SWA system because of slmple bulk
supply and use. Manulacl urers can
sell more SWA meters lor VHF than
they can lor micfO'liave use.

The circuitry used in a VHF SWA
meter is somewhat large compared to
a miCrO'liave SWR meter. With a VHF
device at 146 MHz, a quarter wave
length is about 19 inches long, Circuit
ry should be a small traction 01 this
wavelength factor to be eeecuve. Re
member. it's OK to usc square comers
and make long wire runs at 00 meters;
however. the same type of construc
tion at 2 meters is a death sentence,
and at miCrowave death was a hun-
dred years ago.

The same analogy applies to a
comparison between 2 meters and
1296 MHz. As frequency increases cir
cuit size and interconnections to the
RF circuitry must decrease, keeping it
small in relation to the wavelength 'ac
tor (2 meters/tee MHz : 20.27 inCh.
314 cmt l296 MHz . 2.28 inches). As
you can see from the two quarte r
wavelengths being compared there is
almost a 10 to 1 dIfference in wave
length factors lor compooeot selection.

Errors can jump up when compo
nents used in construc tion become
large compared to the wavelength fac
tor. For example. a good select ion
(component size considerations) for
1296 MHl would be to select a chip
(Ieadless j resistor rather than a 1/2
wall carbon co-opcstco to terminate a
Circuit. The diflerence between the two
resislors ts the e acs ot the 112·wall
reesce. wtlidl at 1296 MHz becomes
reecnve anct Iool<.s lIke an inductor in
series With the resstce elemenl.

Low frequency SWR meters can
use these compoeeras WIth lillie detri
ment and pertorm qeue well, As 're
quency Increases. more expensive
component parts are required to be
abte to make accurate measurements.

Return loss is like SWR. a ratio 01
towaro power to retecnoe power. and
is expresed in dB. The reflection prod
uct is 'he powe r bounced back from
the loa d due 10 mismatched
impedances at the load II everything
is perfect (assuming no loss Of reeec
lions in the SWR bridge ), all power
trom the source will be absorbed in the

./ Full Duple .. Autopatch

./ 9 1 1 Emorgency Access

.l'Reverse Autopatch ....ToI Reslliction

.l'VoiceMait .... vocerrrs .... BSRX10

.l'VoiceITooelDTMF Paging .l'5cheduler i

.l'Unks .l'Programmable Cour1esy Tones :
: ./Hardwaro Logic I/O .l'HF Remote Control
.l'Morse Code Practice ./Remote Base i

PCRC/2 COmbines the power of your!
XT/ATpiatform with a high quality play and I
record voice d igit izer creenoc the urnmate
repealer conlro ller. /rlUK .$695

5 16-563-4715

F, JC 56J.,47J6 BBS:~1518
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Photo A. (f to n : OZ501. OZIJLA and OZIUM operate the 10 GHz ATV station al
Spodsbjerg.

pictures from Skagerl lo Spr;idsbierg to
make a two·way aso. According to
Steen OZ9Zl . it was a very fascinatll1Q
experience walcnng OllUM, OZ3VC.
Ol501 and OZlJLA appear on his
monitOl' in lull color With the Spodsb
jerg l ighthouse in the ba ckg round
whiie he was sining on the sand dunes
in Skagen nearly 129 miles (209 km)
awayl TNX so Steen OZ9Z1 for the
above info. iii

10 GHz SSB was used. Although the
OllUM tea m at Spodsbjerg had 10

work with an open waveguide (no
dish) on their voice stauoo. the SSB
contact was made with an S-6 SIQMI
level on both ends. At appro.imately
20:30 local time, the ATV signal was
received 101' the first time. At firsl there
was considerable ass, but at around
2 100 signals became stable. At this
l ime they changed directions and sent

Ham Televis ion

Number 19 on your FHdbllCk card

5.5 MHz suoceroen. To receive the
picture. they used a fnOdihed down
converter from a satellile TV receiver
With a noise Iiqure of appro_imately
1 dB tonowec by an IF stage and de
modu lato r. The d ishes used were
made by procom.

The ursr tests were made just prior
to the activity week over a i s-mae (31 
km) path with excenent results. During
the ecrua r event (6/12/94) they at
tempted a contact between OZl UM in
Spodsqerg and ozavc in SkagBfl. a
distance of 129 miles (209 km ). UnfOl'
tun atety, condit ions were not good
enough to establi sh a contact and
OZ3VC moved his station 10 a closer
site at Trehote on Mols. This time, a
very successful ATV contac t wa s
made over a 56-mile (90-km) patll.

The Long HaUl

On July 7t h OZ l UM and Steen
OZ9Z1 made a new attempt at estab
lishing an ATV contact from Skagen to
Spodsbjerg, For a lalk-back freQuency.

This month I'd like to bring you
some ATV news from Europe. A very
act ive group from Denmark has ac
complished some remarkable ATV OX
contacts on the 10 GHz band this past
summer,

Arv
&/1 Brown WB8ELK
c'o73 Magazme
70 Roole 202 NOf1!I
Peterboroug ll NH 03458

Danish 10 GHz ATV

The First Test

During the Danish M,crowav e
Week (mid-June 1994), numerous ste
lions were set up over ee region with

voice contacts bell1Q made on 10, 24 .
47, 76 and 145 GHz. In order 10 try
somethi r'IQ new, Biame OZlUM and
Soren OZ3VC brought along equip
mel'll for 10 GHz ATV The transminer
consisted of a treccency-mocuratec
OSO (directly on 10.4 GHz). followed
by a 500 mil liwalt power amplifie r
stage (sound was tran smuted with a

Photo S. The group at Spoc1sbjerg watctl Steen OZ9Z1 appear on their monitor
OV8r a 129·mile (209-J<m) path.

Photo C. The Spodsbjerg crew ;s shown as received ;1'1 color by Steen OZ9ZI at
Skagen. Photo by Steen 0Z9Z1.
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MAKE CIRCIDT BOARDS
THE NEW. EASY WAY

WITH TEC·200 FILM
J UST 3 EASY STEPS:

• Copy circuit pattern on TEC-200 film
using any plain paper copier

• Iron film on to copper clad board
• Peel off film and etch

convenient 8 1/2 x I I size
With Complete Instructions

SATISFACllON GUARANTEED
5 Sheets lor $4.95 10 S heets only $6,95

adcI $2.00 posrage
The MEADOWLAKE Corp.

DepL E P.O. Bolt 1555
eeeee. n. 342M

64 73 Amateur Radio Today · May, 1995



Visa, Me, UPS COD

Tom (W60RG)
Maryann (WBSYSS)

Number 20 on your Feedback card

PCB artwork. The schematic ap
pears on page 32. Thanks to Ken
for his sharp eyes.

Also-do not substitute small
signal type diodes (914 or 41 48
types) for the specified 1N4001
diodes. The sm all signal ty pe
diodes have considerably lower
cond uctivity threshold voltages
than the iN4001 types, and their
use will cause the units to oper
ate improperly. Iii

(818) 447-4565 m-rBa"",30pm ..'

P.C. ELECTRONICS .
2522 Paxson Lane Arcadia CA 91007

>10 Watt pep

Transceiver
Only $499
Made in USA
Value + Quality
from over 25years
in ATV..W 60RG

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

TC70·10 has adjustable 10 Watt p.e .p. w ith o ne xtal on
439.25 , 434.0 o r 426.25 MHz & properly matches RF
Concepts 4-110 or M irage Dl010N-ATV fo r 100 W att s.
Hot GaAsfet dow nco nverter varicap tunes whole 420-450
MHz band 10 you r TV ch3. 7.5x7.5x2.r alum inum box.

Transmitters sold only to licensed amateurs. for legal purposes ,
verified in the latest Callbook or send copy of new license.
Hams, call for our complete 10 pg . ATV catalog
including downconverters, transmitters, linear amps,
and antennas for the 400, 900 & 1200 MHz bands.

GET THE ATV BUG

UPDATES

Sell Your New & Used Gear in

BARTER 'N' BUY

Classified Ads Really Work!

Call Joyce Bocash today at
1-800-274-7373.

PTT Control From Receiver
Audio

With regard to the above men
tioned article, which appeared in
the January 1995 issue of 73 Am
ateur Radio Today, a correc tion
has been pointed o ut by Ken
N01TL The LEO in the schematic
was inadvertantly sho wn in re
verse. However. the LEO is cor
rectly shown on the FAA Circuits
printed circu it board and on the

PULSAR and PULSAR Professional"
Full featured digital logic simulators.
Allow you to test your designs quickly and
inexpens ive l y wi tho ut the need for
schlstlcated test equipment.
PULSAR can detect the equivalent of a
picosecond glrtch occurring once a week!
Runs on PCIXTfATf 2861386f486 with
EGA or VGA dis la s.

EASY-PC - For single sided and
multilayer boards to 1T'x1 I .
Phenomenally fast and easy to use .
Over 18,000 copies in use worldwide.
EASY-PC Professional for boards up to
32" x 32" at . 00 1 ~ resolution. 16 layers.
Schematic capture and neuist extraction"
integrates sea mlessly with PULSAR and
ANAL YSER 111. Runs on PC/XT/ATf
2861386/486 with EGA or VGA displays.

- i:... ;:::::::
.._.1. _ n' _

••
••••

Analogue Slmulatlon - from $195

Specia l Power Amplifiers for "Rabbi t" Linea r

ATV Transmitters - Transceivers
Down Conver ters 70 CM Up

HTS Systems - "900 Mhz" 10-15 W. Output
PM

Bricks on Boards 2 Mtrs. th rou gh 1.2 Ghz
Others p roducts inc. AT\' sam ple rs

Write or call fo r catalog

CIRCLE 339 ON READER SERVICE CARD

For informatio n write, fax or call:

Number One Systems
REF : 73, 1795 Granger Ave ., Los Altos, CA94024

(415) 968 9306
VISA and Maste rCard welcome.

POWER AMPS
& PREAMPS

AM & FM 2.0 Mhz - 1.2 Ghz, 2.0 Mhz - 2.3 Ghz

$75.00 to $450.00

PCB I Schematic CAD· from $195

~
210 Utica Street Tonaw anda, NY 14150 (716) 692-5451

~h, ~ . . •. . ~.
;(f:Z;~'~\o·.' Fw

, ~~.
• 07 ~

';:;~~.. _ ,'1.',- ~ ,_-_ •.:..--:.. • ....t'- ANALYSER III and ANALYSER III Pro.
''-~ ' - ~'';; Powerful linear circuit simulators have full\. r\ .- graphical output, handle R'e.L'e.c's, Bipolar

\ I " Transistors, FET's, Op-Amp's, Tapped
i i j Transformers and Transmission Lines etc.
" I ,\' , Plots Input and Output Impedances, Gain,

- - \ i! -- Phase and Group De lay. Covers 0.001 Hz to
.::: ',•.-; "- >t OGHz. Runs on PCIXTfAT128613861486
-~. . _" - -._- - _ . _. - -_.. ._" with EGA or VGA displays.

~~~~i~c~S~imulation . from $195
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73 Amateur Radio tcaev- May, 1995 65



"Originally designed for 20 meters,
the rig can be modified to work on

40 and 30 meters as well. "

PtIolo A. My version of Dave's supefflel 40 meIer Iransce1VfN. The lack of dial cab
bra/iofl means a digila l readotJllo be added later.

_QRP

MlchaelBtyce WB8VGE
2225 Mayflower NW
Massillon OH 44646

There's been plenty ot new projects
to keep the solder ing irons burning
late at night. This month , we'll look at
a very pop ular 40 meter transceiver by
Dave Benson N1NNG. This rig li rsl
appeared in Tne Ouarter1y. aocl Dave
has given the nod 10 reprinl il here . I'm
not going to go to deep lOla the hows
and whys of this Iig. but ralher take a
kX>k at putting it together and putbng it
on the air.

OrIgInally designed lOf 20 meIers,
the rig can be modified 10 worK on 40
and 30 meters as well. I just happen 10
enjoy 40 CW, so that's th e band I
chose.

The rig uses a superhet-designed
receiver for single signal reception. It
is not a direct convers ion receiver. The
transmitter is 'ull a SK using electronic
switching and no relay s. The transmit
ter will produce about 1.5 10 2.0 watts
output, depending on supply voltage
and frequency. Transmit1er control is
by a variable cecaotcra uoec circuit
VFO Inslead of the Yarador scheme ol
the NorCaltransceiver.

The rig is made up at two small PC
boards. One contains Ihe receiver,
while the other conta ins the Iransmit
ter/mixer and QSK components. The
rig will drive a small speake r With
enough volume to be useful in a small
room, There's a sidetone that monitors
your keying.

I brought the rig in kit form from
Dan's Sma ll Parts. Write to Dan lor
more information about th is project,
You can get just the PC board. the full
kil o or specia lized pari s fo r the
eensceeer. (Oan's Small Parts, 1935
Soulh 3rd West _ I , Missoula , MT
5980 1.)

Dan uses a 101 01 surplus parts in
!hIS kit. " takes a bit longer to figure
out the strange mar1l ings on some ol

Number 21 on your feedbaCk card

Low Power Operation

the parts, mostly the capacitors. Some
01 the parts won't f it the board as Jhey
should, I tossed mose guys in the junk
box and used my own parts that did fit
the board.

Assembl y

Assembly is typical of a baggie of
parts kit. I decided to build this rig In a
box big enough to handle some extra
good,es ecen the roau I have plans
101 a small 5-wan amplifier stage, an
s-rretee. and pemaps a digital readout
lor the VFO . The ultra-miniature stull
it-in-a·box rage is r'I()( going 10 hawen
thiS time. The cabinet is steer and alu
minum. with a sul>-chassiS for added
st rength. In fact , nus ca binet was
made by me now defunct oenuon
Electronics. This cabinet used 10 hold
a small multiband QRP rig called the
Station One, It covered 80, 40 and 15
meters, used a direct conversion re
ceiver and sported a digital readout. I
had one of the tew protot ypes ever
built and, like a dummy, sold it a t a
hamlest years ago.

As 11 WOI1Ied out, I was able to use
many of the holes already punched in

the rear apron. These incl uded the
80-239 chass is mount and holes for
1/4 key jac k and headphones, Two
smaller holes were put to use supply.
ing power to the transce iver. In th is
case, live-way binding posts are used.
They are nol my connector 01 choice
101 power, but why dri ll more holes?
The rear aprOll is 118" tempered alu
minum. The front panel is mace of
.062 alufTllnum. The lop and sce-cnas
sis are made of cold rolled sleel.

Because tIlere's a lot of activity go-

iog on inside the chassis , several aju

minum shields were installed. One is
placed between the transmitter and re
ceiver board Whi le a second shields
the s-wan amplifier section. f plan to
use some sort of digital readout. so a
third sh ield will be added 10 keep
noise fJom the digital section out of the
recewer.

I added a small PC board to the

rear of the transceiver \0 drive the
a-meter. It's an audio-der ived Circuit
from one of Doug DeMaw's books. It
drives a small edgewise 200 JlA meter.
It's more bells arid whistles than any
thing else. although II does make it
easier to center a signal in the band
width 0 1 lhe receiver. I backlight the
meter 's lace lor that prolessiOOallook,
using a grain of wheal bul>. The bulb
also serves as a '"pouer on" indicator.

Since this rig uses a variable ca
pacitor lor luning the VFO, the cecec-

lor must be mounted very carefully. I
used a small block of Teflon machined
out to fit the odd ly-placed front mount
ing holes, The variable capacitor from
Da n' s Small Parts has an internal
vernier drive, That's one less piece 01
hardware that needs to be installed , If
you dorn have this type ol capacitor.
then you'll need 10 add some sort 01
dove reduction gearing The tuning ca
pacitor is driven directty lrom a single
knob without a coupler 01 additional
reoccers.

A very common mlsla ke made
when working WtIh a VFQ is using a
small-gauge wile between the tuning
capacitor and the rest 01 the VFO ce
cuu. As this Wire moves around by
movement 01 the rig , the treQuency
changes In my transceiver, I use a
very short, very stiff piece of copper
wire. It's a hunk 01 number 12-gauge
wire from some Romex cable. Twisting
01 the case does not produce any nc
ticeable movement ol the VFO. I also
used a ralher unusual meltlod of seer
ing the VFO components to the PC
board ,

St ability of the VFO may be
impaired by the physical movements
of parts on the PC boall:t Normally. a

PhcfO B. Inside lhe rig. The large open area wlll house rile 5-waft PA and /he
dig,'al circuillor the d,splay.
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50-239 anrenna connector also on me rear apron



good glob 01 coil dope is applied to
the capaci to r on the circuit board .
Having long run ou l of thai stull, I
hea led up the hoi glue gun and ep
plied a glob on the parts thaI needed
it. So far so good. The heat from the
glue did nol seem to hurt the parts,
and they sure don't move around on
the PC board!

To keep eVel)'1hing as secure as 1
could, I mounled all the PC boards
wllh 318" long threaded meter stand·
otis. They keep lhe boards secure and
provide ample groundlOQ. A heavy sol·
der limed copper braid COI1OE!Cls all of
the ci rc ui t boards to a common
ground

Changes to the Circuit

I did do some minor dlanges to !he
ease c rcnt. I added a brule force RF
gam contro l between the rece iver
board and rne aSK crrcurt on the
transmitter board. Dave destgned the
rig without an AGe , so you must ride
herd on the volume contro l. Under
very strong signals, that's no! enough
to keep the receiver from overloading.
The RF gain comror Ihen works Its
magIC.

Alter assembling !he kll. I was un
able to bring the receiver 10 life. Every-

1/4" jack automallcally disconnects the
inlernal speaker.

The Transmitter

I lound the uansmluer the least
troublesome to get running. Wllh the
power supply sitting at 13 volts. the lit
tle guy will do about 2 watts into a 50·
ohm load.

But, watch oUI- you have lhe two
transformers used tor mixing the VfO
output 10 the tre nsmete r's osciUalor.
II's very easy 10 get ee two transform
ers 10 peak at the wrong frequency, In
my case. I easily produced several
watts at 8 MHz instead of 7 MHz.

Only after looking at the output with
a scope and frequency counter did I
see the trouble. A retuning of the two
stages put the rig righl on ee desired
output.

1never did like uSing homemade dI·
els for my rigs: 1plan on using !he PC
1 counter from S & S Engineering 10
display the operating Irequency. An
RCA·type jack install ed on the rear
apron brings the output 01 the VFO to
the counter. I plan to add the COunter
internal to the rig later on. By reading
the VFO's frequency, I'll have a poor
man's version 01dlQflal readout.

Adding an AIT is possible, but alas,

THE DC POWER
BEHinD YOUR SIGnAL

IS TRIPP lITE.
PR Series DC Power Suppl ies

P1rlarmlnce 11111
"'neuer mlllSS a bell""

- 73 Maga:.in~

"I plan on working Field Day
using this rig.

t'lt let you know how I make out."

samPle aunlllOdaol call and ask lor Deoarimeni HM1.

Your performance depends on ours. Tripp Lite's

PR Series DC power supplies are designed for

years of reliable service and superior performance.
They power practicall y everything in your ham
shack, including low band rigs, 2 meier, UHP and
microwave rad ios. Best of all, they 're economi
cally priced for your~ value.

18 modl'l~ IInila ble

frum 310 60 amps

[including new 12,

20, 30 lind 50 amp

modrl~) in 120

and 220/240 \'olt

co nfiRunllwns.

Rackmouot modl'ls

u ailabll'. Tripp Lite

also mllnuflleturrs II

complete line or
powee pretecuon

includioRIhe "-'orld
famous III.ba.
sUrRe suppressor-

500 N. Orleans
Chicago IL 60610
Tel: 3121755-8741
Fax: 3121644-6505
Fallback: 312/755-5420

• G reat l ooks and a small space

saving f ootpri nt

• C rowbar o vervoltage protection

• Current-limit ing elect ronic
fo ldbaek for a utomatic

overcurrent protection
• Solid stale, integrated c i rcui t ry

for excelle nt regu la tion o f

outp ut voltage
• Regul ated outp ut voltage to

maintain 95% o f no lo ad val ue

• High quality filteri ng for very

low r i pp lello w noi se ope ration
• Heavy dUl y I ransfo rmer f o r

complete iso l ation from noise on

incoming A C power

PH senes DC Power
SUPPlies Feature:

....... r'
=TRIPP LITE

THE POWER PEC1PL.E

~'7

I've rot attempted ~ . II you want com-
plete detai ls on adding A IT 10 this
transceiver, send me three nrst-ctass
stamps and I'll se nd you seve ra l
sheets of modilicalions, and 01course
the AIT circuit

The RIT comes from Roy Gregcson
W6 EMT. who also made se ve ral
changes to the basiC CirCUlI. Perhaps
the most important one is changing
!he configuration of !he 1350 IF ampli
lier. Ir s 100 involved to presenl here.
but rwinclude it WIth the RIT modrfica
too. Basically. it requires cutling sev
e ra l traces around the 13 50 and
adding some components. The result
is supposed to be astounding . I did
this modification early on, and found
Ihe 1350 went into oscillation al the
blink of an eye. This is caused by too
much gain in 1he IF stage. But. make a
note that 1did !he modification before 1
lound the trouble with the Ironl end
luned Circuits.

Thrs is an enjoyable project, but II'S
not lor the first-time builder. The in
structions from Dan's Small Parts are
very lim ited , b ut not as bad a s a
Kanga kit. You should have burned
up several soldering iron tips before
taking on this project .

When you're done. however. you'lI
have a re al smooth ope rating
ORP Iransceiver on your hands. I real
ly enjoy making a sos w ith tms
tr ansceiver. I plan on working Field
Day using this rig. I'll let you know how
I make out. iii

thing seemed 10 work. but I could not
hear anytl1lng at a• . After a few calls
to Dave , some heavy-duty trou 
bleshooting and a bit of luck, 1 lound
the trou ble . In the nrst stage , two
tuned stages in the front end, there
are two 47 pF capacitors used to bring
the two coils to resonance. In my kit.
ire capacitors supplied were 470 pF.
Equally useful, but haf(fy inlerclla nge
able. After wor1<.Jng on !he front end. I
lound 68 pF worked as well as ee 47
pf cepectors. Now that !he lront end
was tuned, signals could be heard , but
they weren't very loud.

This troub le wa s tra ced to a
misplaced resistor between the BFO
and the audio ampli l ier switch. The
MOSFET audio swilch was ne ve r
turned completely on. greatly reducing
the gain 01 1he receivef. Check these
IWO areas if your transcetver reluses
10 come .1O lile. Just 10 be sure, I re
placed the MPF_102 MOSFET with a
prime component Instead of a surplus
deviCe

Audio can be enhanced with this rig
by enclosing ire speaker in some sort
01 cabinet. I used a plastiC top rrcen a
spray paint can 10 'arm a seal against
lhe back of 1he speaker, Ir s amazing
how much better !he audio sounds af
ter such a simple Iix. The plastIC top is
held in place with a couple 01 globs of
hot mell glue. I use a two-prong plug
an d jac k so I ca n disconn ect the
speaker rrom the rig if need be. When
using headphones. an open circuit
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Marc 1. Leavey. MD.• WA3AJR
6 Jenny Lane
Banimore MD 2 1208

New Software
One 01 lhe frequent loci 01 this col

umn is software available lor the ama
teur desiring 10 run one of the digital
modes-that is. ATTY. AMTOR. pack·
et. or the like-1l'I a computer. This
may. or may not . include one 01 the
popular multimode conlTOllers as well .

I received an E-maJ message a bil
ago. which look me to lask. Jim Jalfe
WA2VOS wrote. in part:

°1 am la irly aeuve on A TTY
(PACTOR) and have been USIng lhis
mode SInce late 1976, When my CP-1
conked out back in 1989 I Wen! to a
PK-232, and with the Apple lie com
puter SUOderVy found thai I was OUI at
luc k wilh AMTOR. as there was no
software out there to support the Ap
ple and this new mode! As luck would
have it, I go! my hands on a PC. and
someone gave me (copies ol e_isting
programs. whiCh did not salisfy him).

-During that l ime a new face ap
peared on the Ham Horizon. namely
Gary Johnson KF7XP. 'M1o is the au
thor ol XPWARES and who has writ ·
ten supporting souware lor a ll the
TNCs on lhe market, including the
German PTC Units. So now we have a
program that fully supports the ANSI
color commands. contains a lulI·blown
stand·a lone log book, and support for
(several brands of amateur radio di
rectories). Not OfIly did Gary wrile soft
ware and re-wri te it over and over
again 10 rid il ctncse nasty cnners we
call bugs, but he also maintains a BBS
and an FTP site on the Internet so that
I can download all ve latest wares lor
distribution as well as our overseas
'ellow hams who have Internet access
as well. Gary responds to mail . re
quests co mplaints. c ritiqu es and
sometimes instantaneously re-wri tes
sorrware 10 accommod ate our needs. I
have made well over 4.800 coraacts
using my PK·232 since 1990, when I
began keeping the eiecrrcnc log. As
far as I know, Gary'S sottware is the
only one that offers a log conversion

Amateur Radio Teletype

program that successfully converts
any electronic log book to his logging
format . His program operates in the
Host mode. which (other's) do not:

Somewhal stung. I surfed onto the
Internet. using my handy-<iandy AOL
interlace, and dropped Gary a nose.
His response was:

"I have no problem at all with you
reviewing the software or adding it to
the dIsk collection. There are several
programs on the FTP Site lor the KAM.
AEA and PTC type controllers. All pr0

grams have the same ease features.
[ust ophmi l ed lor me cmerent con
llOllers. There is also an external klg
glOg program that interfaces 10 the
software. II is called XPLOG Several
of the menu options in the MISC menu
are nee to Ihe external logger. 73.
Gary KF7XP"

Now that I have whetted your ep
petne. let me ten you about these pro
grams, As Gary said. there are several
"flavors" 01 XPCOM. They all include,
though. the tollowlng features:
o Pull-down menus.
o Custom operal ion with the AEA

PK-232, KAM. MFJ-1278 and PTC.
o Mouse compatibility.
o One-key brag file and sext operation.
o Exlernal interfacing to the user's ra

votte teld editor.
o Offers lull PACKET, AMTOR. FEC.

PACTOR . BAUDOT. GTO R, TOR .
GTOR Monitor and CW modes. (TOA.
GMON and GTOR in XPKAM only.)

o Full use of the HOST mode lor the
AEA PK-232 and KAM . Pse udo
Host Mode operanon for PTC con
trollers .

o Simplilied command structure for the
MFJ·1278.

o Intuifive en-me help system.
o Quick-Connect teatc re for packet.
o Real t ime and background printer

support,
o Burlt-ln logging, with auto search.
o Macro support. TYPEOVER Macros,

allows you to insert text macros into
ANSI files without deSlroying the pic
ture .

o Mulh-Wlndow ANSI color support for
GTOA, PACTOR, packet and ASCII,
(VT100 errctanon.)

o RadiO inlerlace for most nanscelvers
that support computer control.

o Direct Buckmaster, SAMS and ORZ!
Cal/book interface.
Now, as 10 the varieties. XPCOM

Version 1.5 5 support s AEA (Host
Mode) and MFJ-1278 controllers. in
cluding dual TNC Support. XPDUAL
supports AEA (Host Mode) PK-900
and OSP 2232 controllers . XPKAM
supports Kantronics KAM and KAM-+-,
IncludIng GTOA and PACTOR, and
built-in GTOR Monitoring withoul the
need for eldernal programsl The AEA
and KantroniCs versions also support
mutti-<:onnect opera lion with XP Win
dows, and munlJlle ASCII file transfer
in packel rrooe. AM. finally, XPPTC is
available lor the Paccomm PTC and
SCS PACTOA controllers.

Each ol these programs is scooeeo
separalely, as shareware, with a $39
registratKln.

As Jim and Gary Indicated. there is
also an enemer logging pro gra m,
XPlOG. Briefty, this is a Yefsatde l0g
gIng program that can operate as a
stand-alone program or from XPCOM,
inCIoong namelOTH browslng, anten
na hea<ilng assistance. and more. To
gether, thls is one ccrroeie package.

JUSI 10 put any other questions 10
rest. these programs shoulcl run on al
mosl any PC-<:ompal lble system. re
quiring any 0 1 the 6088/8612861
3861486 senes, 512K memory (640K
recommencled), a monochrome, CGA,
EGA. or VGA display, arc an optiona l
Microsoft -compatib le mouse . Multi 
mode contro llers supported inc lude
the AEA PK-232 or MFJ-1278 lor XP
COM, the AEA PK-9OO or DSP-2232
lor XPDUAL, the Kentrcmcs KAM or
KAM-plus version 6.0 or later lirmware
lor XPKAM . and SCS or Pacco mm
PTC controller WIth version 2.00 or lat
er nrmware for XPPTC.

There are al least IWO ways to co
lain th is sottware. presuming you do
not have a buddy wllh the disk, or
have the material on a local BBS, You
ca n log on to tntemet . at ft p .
indi recl.com , under the Ip ub/soft 
ware/harnradiorxpwa te di reclo ry, and
download the material directly. Alter
nately, you can send lor the latest ad
cncoe 10 the "RnY Loop" Disk Col
ectoo. DIsks 9, 10. and 11. which con
tain all the programs and documenta 
tion oscoeseo above.

Composit ion Software QueSlion

Just 10 change the subject . how

about a question to you all? This from
Richard. WA1 SKO, who wri tes, via
AOL:

"Just a quick question, perhaps you
can help steer me in the correct direc
tion. I' ve been running PACTOR lor
quite some time, and during the past
year, I have been using a PK-900 run
ning off a 486DX and Pcgakratt lor
WINDOWS. All nice slull. and no com
ptamts. With the 900 and other TNCs
coming Of] line , more and more lolks
are transmitt ing graphics ... greal
stull 10 copy. bul a bear to create. I'm
Ilnding plenty of ANSI files on a vanety
of on-line services. many on AOl. but
have more interest in COmpoSIng my
own . A ham friend senl me a program
cal led THEDAAW. He had billed it as
capable, but not user friendly. and I'm
roeceo 10 agree. Though I can gener
ate some inleresting color graphICS lor
use in AMTOA . it's a real chore. Is this
the way 01 ANSI graphics. or is there
some software oul there that makes
composi tion a bit less 0 1 a chore?
Thanks lor your help. and keep up the
good work-

Well. RIChard. I was going to sug
gest THEDAAW myself . as I started to
read your letter. I use that program 10
c reate ASCI I/AN SI screens for my
medical software. I will leave it open to
lhe readers, thougtl . 10 Suggesl more
'"user-friendly" soltware. I just happen
10 bke THEDAAW.

Fo r tncse who may have co me
in late, any or all 01 the disks in the
"RTTY Loco" Soltware Collection re
main available. To obtain a lisl ol pro
grams . jusl drop me a sen-aocressed
stamped envelope 10 the address al
the fop of this column, or sencl E-maIl
to one 01 the addresses below. and nl
send along the hSllorthwilh, Each disk
in the series can be yours by sending
a 3.5" high dens ity disk. $2 in US
funds per disk, and a sen-eocreeseo
mailer wifh sufficient postage to me.
along wi th a note telling me whi ch
collection you would like,

or cou rse, I always wstc om e
com ments or questions. Those vita l
E-mail addresses are: CompuServe
75036,250 1: De lphi MarcWA3AJA ;
Ame r ic a Online MarcWA3AJR :
Internet MarcWA3AJR @aol ,c om .
Such a comment lumed me onto the
sortware high lighted this month. Who
knows where your qcesuon will send
me? I look forward to it. just as you
look lorward to next month's "ATTY
Loco't iii

MORSE CODE MUSIC!
SENSATIONAL NEW WAY TO LEARN
CODE-Do Aerobics , Sing, Jog, 0' Drive
wh ile lea rn in g codel A fun & easy way to
lea rn or reta in Morse Code skills . Now the
secret is yours with this amazing sync:ronized
breakthrough! Great fun tape tor all licenses
and dassrooms! Order:

"THE RHYTHM OF THE CODE"
Version 2 cassette today l

s..J 19.8:5'WId~ 12.00 S'H lD:

KAWA RECORDS
P.O. Box 319-$T

Weymouth, MA 02188
Dad. 01""" 0fllII tnt Wt~ II cwdn ..... 5 dIya,

""" I . adIIS·U........
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From RC-1000
MIc ro
Comp uter REPEATER
Conc epts CONTROLLER

• Autopalch· ReverseAutopatch
• User Programmable CWID,

Conlrol & User Codes & Timeouls
Manual with schematics • 9O-0ay Warranty

Wire!! & Tested wI manual .... $239.95

I ~, } M ic ro Computer Concepts
. 8849 Gum Tree Ave,1;'- \~' l New Port RiChey, FL 34653

. ,. 813-376-6575
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New Pico-Ps fo r 1995
PJ Packet S22- Marimum efficiency

on 2m packet frequencies.
PJ 220 $19.95----Go every....here gain

for the "private" band.
Pilot ' s Pico-J S39- Aviation band

range booster fo r pilots on the go.

No Antennas Allowed?
Who will see Pko-J hanging

in your closet or on the balcony ?
But your signal will be heard.
Pico-J's halfwave radiator is
sleek and unobtrusive. his thin
flexible feedline is barely
noticeable. When his work is
done Pico-J ro//s up and slides
into his pouch like the Genie
slipping back into the bottle.

Carry Pico-T on hikes or trips
as you would carry a pair of
glasses. Keep him in your
emergency j umpkit. When you
need gain and low angle omni
directional coverage pu// out
Pico-J and be full quieting when
it counts.

PASS THIS TEST!

WIN $5
Clip this ad a nd c ircle the
TigerTaii™ . Send it with
yo ur o rder to get $5 o ff
any purchase.

"If your e yes are sharp you can s pot

the TlgerTail"" in the photo above. It's

not a tta c hed to something that b ites ; in

stead it p uts e xtra growl into the s ignal

from the HT it's a ttached to.

TlgerTaU'''' improves S W R, lowe rs
ra d ia tio n angle , a nd extends range.

You can use low power and s a ve yo ur

battery pa ck, but s till have a b ig s ignal.

Be tte r than a n amplifier, it improves
rece ption too. TigerTall"" does all this

by s imply s lipp ing und e r you r flex a n

lenna a nd jus t hanging down-- without

s licking up or o ut or getting in the way.

Can You Find
theTiger'sTail?

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

During my years of traveling around the Antennas West and called the "Pico-J." It
eastern United States on business or vacation, I meets all the requirements set forth in the
often wished I had a small, inexpensive and fi rst sentence. Pico means "small; ' as in
easy-to-use antenna 10 match my little hand- " picofarad," and "J" stands for "f-pole,"
held 2 meter radio. Occasionally I had an HF the well-known low-angle. omnidirec-
rig in the car. but more often it was the little 2 tional vertically polarized antenna-e-just
meter radio which was useful and fun. On long what' s needed for 2 rneters.
road trips it alleviated boredom, kepi me awake Antennas West' s Pico-J offers some
and almost always assi sted me to find a motel, features not found in the usual Lpole. For
restaurant, or other ham' s QTH. On such trips example, the feedpoint is already found
the mobile antenna was fine until I needed and matched for you, and the antenna is
more range from the motel. small and light-so much so that it can be

When I traveled by plane, the rig was the rolled up and slipped into a small eye-
handheld with 00 amplifier. It ,-----------, glasses case. It looks like
had only a small te lescoping a sleek black ribbon 55
whip that I could extend to about inches lo ng. A six-foot
19 inches. If I happened to be small-diameter coax
close enough to a repeater in a feedli ne comes off the
large city, that was fi ne and I bottom. Its gold-pin
managed to "work" the locals in BNC attaches di rectly to
spi te o f low power and a minimal your radio.
antenna. A small loop at the

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

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

The Pioo Solu tion could be hung outdoors if you wish. Otherwise,
Today, the uaveltn' man has a ready solu- you can hang it in a closet or a doorway; in fact ,

tion to the problem: a neat antenna produced by anywhere that is convenient and where your sig-
nal won' t be blocked. The extra reach providedr------ -----------, by this beauty could save life in an emergency,
and is always useful when just plain chatting
with the locals.

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

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

Best of all . considering the benefits. is the
price: $19.95 for the 2 meter model. $26 for the
2mf7Ocm dual bander, beth complete with the
soft vinyl case: to store your Pico-J when it' s oot
In use.

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



MIchael J Geier KB 1UM
cIo 73 Magazme
70 Route 202 Nor1tI
Peterborough NH 03458

Mall Call!
I have just returned trom a trip to

China, Hong Kong and Hawaii. I didn't
get to do any hamming in China, and,
as lar as I could tell, the whole subject
was ooe not very familiar to the aver
age Chinese. (Then aga in. me aver
age American these days is in pretty
much the same boat.) In Hong Kong, I
VISIted uncountable numbers of ele<:
Ironics shops--there are at least two
on every street in Kowloon. Irs Ka 
boom heaven. They're very much like
the ones in New York, though, in lhal
Ihey make the prices up, and I do
mean up. These, however. expect you
to barg ain . Many prices were much
higher than here in lhe Slates, but
some were lower. The most interesting
aspect of tho se store s was that just
about eve ryone of them had ham
gear in lhe windowl I saw lots of lcom
HTs, many Standards and a few Ken
woods. No vaesu Slu ff at all , I even
saw a tew teem HF rigs. along with
antenna luners and high-current DC
power supplies. Can ham radio be lhal
big over there? I don't thir1lr. so. In tact,
I never saw any menti on that thi s
equipment was IOf amateur radio. The
HTs were billed as VHF and UHF, usu
ally with no description 01 frequency.
Most 01 the VHF sets were on 2 me
tors. bul some were not, and I have no
idea what frequencies the UHF gear
was on. There were signs In several
ships warning thai use 01 the radios
was illegal in Hong Kong, which sug
gesled to me lhal. once the buyer left
the area, he was pretty much on his
own. In other words. I think people in
Asia buy these thi ngs and just use
them, wdhout benefit 01 license.

Belore you go sahvalll'lg over the
Idea 0' gen,,'9 g-eat deals 00 HTs via
mau-order, I must tell you Ihat the
prices were higher than they are here .
Oh well. By the way. Ihal cute lillie
Standard 2 meter HT that runs on two
AA cans was ava ilable in UHF over
lhere, so I woutcn't be surprised to

Your Tech Answer Man

see a 440 version here one 01 these
days.

I had the use 01a cuaicanoer HT in
Hawaii, and I tried to use it to say a
lew atones 10 Ihe local hams. I mel
With little success. I heard OSOs, and
I put out a number of "Iistenings: but I
managed to engage in only one con
versation , and that one was a round
table which never got back around to
me. I was bringing up repeaters jusl
line, but il seemed that nobody wanl
ed 10 tan. I don't want to go and Im
pugn Hawaiian hams, lhough, 50 I'll
just assume my signal wasn·t slrong
enough Of something. Hawaii was ooe
01 lhe most beaut iful places I've ever
seen, and the people I met were ex
tremely friendly, so I hope to go back
and try some more hamming one 01
these days . I' ll let you know more
when I get there!

Pi ling Up

While I was away, some mail start
ed piling up, so I lhought I'd take this
opponumty to answer a lew letters,
Here goes :

Dear Kaboom.

Recently, my Kenwood TS·4 50S
has (IeveIoped an RF-l,ke hum d\Xing
CW Iransmit . All my antennas and
ground syslem seem l ine. The onv re
maining suspect components are my
Astron RS-35M power supply and lhe
transceover itself. The radio appears to
be operating line on receive, and nree
up into the dummy load appears ncr
mal except for the appearance 01 the
hum and a sl ight os cmeuoo wh ich
shows up on the digital metering. Prior
to this problem, the power supply had
gone ioto crowbar protection mode be
lo re reselling al ter shutdown and
resta rt. Ally Ideas?

Signed,
Hummin' the AC Tune

Dear Hummin',

I think you hil lhe nail on the head

with your last due. Why did lhe supply
go into crowbar protection? The usual
reason is 100 much voltage at the OUI·
put. II sounds very much like you have
a shorted regulator transistor in the

power supply, Measure the vcnace
while the rig is in rece ive: your rig
shou ld be drawing aboul one amp,
which should keep the power supply in
proper regu lation. 11 your measure
ment exceeds the supply's ratings by
much, and I suspect it will , mere's
your a nswer. Also , il you have a
scope, check Ihe DC line with the
scope set 10 AC coupling and the sen
sitivity high, II you have more than the
rated 50-Hz ripple, mars aoother clue
your regulator Is gone.

Dear Kaboom.

I have noticed mat both 01 my HF
rigs. which come from different manu
facturers. throw a large RF pulse out
the antenna jack 00 initial keydown. I
can see it on melers and on my oscil
loscope. My con:em is how it may et
teet my Amerilron AL·SOe amplifier
and other 9Qlupmenl. The amp's man
ual e xpressly uesenees l his phe 
oomenon, and warns not to under10ad
the amp to reduce power, as this could
cause extremely high energy levels in
the plate and grid orcuns

This worries me, as it causes out
put pulses measurable at over 1.5 kW
PEP, and the amp is only rated at 1
kW The pulse remains even if I have
the amp set at much less than maxi.
mum rated output power, forcing m0

mentary illegal operation. Plus, it ex
ceeds some 01my eqeprrent's power
ratings. Is there any solution to this
mess?

Signed,
Zop

Dear lap,

This is a tough one. The RF final
amp slages in HF rigs use negative
teedback 10 control t hems e lve s .
They're jusl like the Ale loops used
with external amps, only these are ln
temal to lhe radios. In order lor them
to control anything, the negative teeo
back loops must have something 10
cc r urcn In other words, the oulput
must go hlQh enough to lei the ALC
bui ld up it s voltage and sq ueeze II
back down. In the audio world , the
time lag between cause and effect ra
suns trl something called TIM, Of tran
sient intermodulation distorl ion. In er
teet. rt's just what you're describing: a
huge overshoot before the circuil ads.
For that reason, most high-grade au
dio gear use s li ttle or no negative
feedback , untortunatery, there's no
easy way out of lhis problem in the RF

world. Mosl hams probably just ignore
il but. you're right it ooee lead to quick
bits 01 excessive and ~legal power. All
the amp mane tacturer seems to be
saying is to let it happerI, because lry
Irtg 10 prevent it by undenoadlng the
amp WiR cause a1l 1l'lat input power 10
damage the amp's grid e rects. I seri
ously ooubl that ee momentary puls
es Will damage anythong else , simply
because they're so soon. But they are
technically illegal , and I applaud you
lor caring. Still, I have 110 answer lor
how to prevent it, except perhaps to
use an anen uator between the raoio
and the amp. Naturally, you'l l need a
big one that can handle your rigs' out
pul power, and il sure will limit your 10
tal output. II's an ugly solution at best.
II any reader has a real sorcuon.
please let me knOW and ... be glad 10
send il along. By the way. I've seen
this problem too, and it once caused
some trouble lor me. I never did solve

".
Dear Kaboom,

I'm an electronics experi menter
who frequently uses "junk box" parts,
In December' s column, you sta rted
describing lhe Japanese lormal for
marking capacitors. I have lots 01 caps
with such markings, end I need to con
vert the values into the American lor
mat so I can use Ihem . Could you
please explain ire system?

Signed,
Perplexed

Dear ~rplexed,

Sure. Essenlially, all Japanese ca
eecnors are marked in picofarads.
which is 10 10 lhe . 12 power. The first
two numbers are the value, and the
last is a mull iplier, kind 01similar to the
system used with resistor color codes
For instance, a cap marl<.ed 102 is 10
with two zeros, or 1000 pF. Now, 1000
pF is lhe same as .001 JIF, because
1000 X 10 10 ire ·12 equals .001 x 10
to me -6 . If all that calculation is too
annoying , just remember it this way:
105 is l11F. 104 is .1 JIF, 103 is .01 tJ.F,
102 is .001 tJ.F, and so 00. So, a 152
wou ld be JXl l5 JIF. And, a 473 would
be .047 IIF. II you make a lil1te chart.
you'N never have trouble With this.

Well, I tf'unk lhat aboul does il for
this month. Next time we'll gel into a
new roorc and answer a lew mor e
teuers. Unlil then , 73 and aloha de
KB 1U M. I sure do miss those pat
payas! II
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UHF REPEATER

Mak, high quality UHF repeaters from
GE Master II mobilesl
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CAT#
MIKE-18

~
0.31" diameter X 0.325' . O.T

- , long leads terminated with lWO
~_....... pin connector (0. r - centers)

:;;-~ $HR

FAST SERVICE " DISCOUNT PRICES

RECHARGEABLE
2 Vdc 5 AH (USED)

ELECTRET MIKE

Gates "Cydon'" X lead Acid
Ba" ery. Call be ganged for higher
current Of voltage. 1.735" 00, X
2.85- high . 0.25" QUick connect
terminals. Removed from wgrking 325
equipment. CAn LB-25U $ _ h

1,," ,..,,

,~ ""
"" "fl
"" "fl
l r.FT lWT

"" " fl
,~ ""
11"" ' !on
.1IfT '(WT

~sr0._
Boo"',
1750187

ROTOR CABLE
IPl KOIlP1l tml llr_ •• ll!$1llJ[ IN 1lES..-r_
_ 1IlXJC)~ 113:II . _ _1lJ[ IN RES.,._

... MXJCIG'K~ lor11ft _IlJ[W FlES .MT_

..... J.el CCPPER 4C GRA'I'VC.-T:====..... TlIMDIXlPPER loC GI\OYI'WC 40lCIEI

..... TlIMDCOPPlR 1CG/VoTI'YC.-T

ANTENNA WIRE
\fGA 1. STA "Sl.ftRA.tl"~Tl! D . _
' 0Ql7/22 w.ROORI'.,W' IIC ..-.u.TUl _

I fOA 9OW 't:CII'l'aM ~W UNI~TED .._,_. ....,_.
,oaA90W '8ARECCffER" UNI~Tl: D, _ , . , . , . _ , .__.,_.,_,. .
,2Q,l lim 'IlAAE COPPEI\" Ur;tl&U,TED. _

,IQA..,.._ CCf'I'ER' I">'l; WSlAATEO . .

lO(U. . ""l 'tWlE CQPPEfI' I'VC INSl.UTEO.. _

\l'GA _ _ COI'l'Ell' I'VC ........,,~~_===
llolClDI FDi'E talHl l'l1 11OO ltd_

BAl.UNS
lII'ViI l , Cfl • 1 I t-4l yq TlW<SFOFUEII TYI'(:-_
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=;':;:~'_:'~-~:"~:.'O~_:_~~'~~'''~==

~ CABLE X-PERTS, INC.

LWl tolIla lIHlD .lIICICET 1nlIl • _ 101lfT

l,WllClllalltf.D .lIICICET 1._ • _ , 4os."

l.IlIl l~DIll llHlD PClCET O_ • _ .__ . _

COAX (HF GROUP)
All :l1M! ....-SPEC DIRECTBlOFIAl..l'lC1lET 111II • _~l..._. .3Iiofl

A(lM,I FOAM~8II.J W RESISTANT~KET 12Ull • 5OlIH> 32'fT

1tl _1lCiIS'IIo BRO IU, SllVEll .. CUNl W RES JKT._ _ _ 131FT

~lW lll "¥Ell llfWO SllELDS""-&P£C ,_ \~

llI13m,I....'IEJI!llUI"TERON'l5.OCllW, .~

AGIQI/OEL SlLI'EA SttJ) "TEI'LOIt 1 1~

_ ....MOal , Sfl

AGlIIMl_ 1C MOal 111fT
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1m1!).lll,lR1_1lIW027.. .... _ 6 1'T on
1I:lo- lUJFOW'fOII._IIF\OIl S5 .. I G_._ un •..,.,
lMltlllca tM.D ... .IIlCIC£T2 7• • •_ 12fT IllII'T

LAN CABLES AUTOMOTIVE " ZIP" CORD
1I;6IAoU ~I'CIl'-lfWO_, .w:w 2D'FT IrofT ...... 2JC '1\DllE()! " 'Go'$ IIE.'UHl REDollJl. 'ZlP' _ ~ ~

~n.(I "'AIl'UVU f' I.NSH.D _YJolOlf1'__ ,.n .~ 12GA2JC'1U:l8E0UGAS~"""-":"ZlP'_ ~ _

MORE I1EloIS STOCKED CA8l.E . WIRE CI.IT TO Y()(.IR ~CIf'IC I.£/oIOTHJ~

:::.;.::::.;,: =~ ORDERS ONLY: 800-828-3340 c.::::..
_~~-- " r I TECH INFO: 7Q8..S06-1886 FAX: 708,,506-1970 ur..-.a...
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CAT# OSR-9

REFLECTIVE
OPTO SENSOR

SHARP # 2LOl
0.75- mounting
centers.

GROUNDING BRAID
"1'NlW lXPPERlI'W MR2 (1l 5CF1' foll (ll lOll'lI.'iIHII l.CMJl!1I

lI2' lHlElllXPPERllAAIl 8'T11~ !O 5CF1'$a(ll _ 154111I 1.£HllM 1(lO

CONNECTORS
1'\.l5llSl,.Vffi'TEFlON'IlCIUl 1lP..",.""_,~._" , . , 1(1'I(5 1l 1.111 2S I'K$I?!i 00

"'~'lECTOR SlLVl: F>GOlD l IP ..",••. ,•.• "•.,., ,(I'lIS132 (j) 2S I'K$ ' l'S 00

IOlFr I!Q2 IW"'-sP£C OOECTeo.-. .-r lldl t 5CII1I _ _ ~~

50fT IlG21W ....SP£C OIRECT ill.RAl..-r 1.5<e t iIOIoI'lI; ,_ _ _ 52!i DCIfJ,

l~AGMI fOAAI 1II.. 1lAO U'I RESIS1.l/l1 JI(T 1~ t 5(:t,IHz" • •, I«lrou
5(If1 AGW I'CWol~ 8RJ IN RfSl5TAN1 ,,1(1 l -M1 t ~Hz __ .___ R2 5MA

COAX WJSILVER TEFLON PL259·. EA END

, t,

OPTO SENSOR
SHARP 1/ GPl l52
0.12' gap. CAT# OSU-23

2 FOR $1 00
r.;r-r.__ ._ER TOLL FREE

1-800-826-5432

MAIL ORDERS TO:

ALL ELECTRONICS
CORPORATION

P.O. Bo x 567
Van Nuys, CA 91408
FAX (818)781-2653

Each pair is
bo~ed and includes two
shor1 pieces ot hook-up wire.

CAT 1/ SK-411
•

These setece mouot speakers _e d8sigfl8d
for use with car stereo. btl l they willlll'OOl as
well, or berter as intercom or communicatoons
speakers in your home or workshop. • ",

• onm. speakers mounted in an
unbreakable blacK plastic. slant

laced enclosure. They are
rated 5 warts.

Enclosure
measures
4,82" X
4.5" X
2.45" h.

CHARGE ORDERS I" Visa . Masl ,m; lIrri Dr Discover

Model CPX counterpoise kit for Butternut models
HF9V-X, HF6V. and HF6V-X; substitutes for ground or
elevated radials. Self-supporting tubing bolts onto
base of antenna. Mast not prOVided.

BUTTERNUT ELECTRONICS CO.
P.O. 8011234. Olmito . TJ( 78575 (210)350-5711

Model HF9V-X (shown to the left) for 80175, 40, 30, 20,
17,15,1 2, 10and 6 meters.

Use Your Reader SeMce Card Today! Our Advertisers Want To Hear From You!

A NO-RADIAL VERTICAL
THAT COVERS 80 OR 75 METERS?

THERE'S ONE NOWI

No , w e won 't insult you r inte llig enc e by te ll in g yo u thai it 's a
"hallwave" or that ANY vertica l will operate more efficiently without a
good rad ial system th an with one; it certain 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
multiband vertical in the business. the HF9V-X, over our counterpoise
kit. You'lI not onty save a tidy sum but YOU'll work OX that the shorter
and more lossy no-radial "hartwaves" 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 banwaves. Ask for our free brochure for complete specs
on all Buttemut models and receive technical note OLS-l "Dirty Little
Secrets from the Antenna Designer's Notebook1 that shows you how
to calculate the probable efficiency of any eertlca ! antenna using the
manufacturer's own specs so you won't have to learn the truth the
hard wayl
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Photo A OSL card from Wesr Point Amateur Radio Club,

WEST POINT

NY 10996, or call (914) 938-

iii

W2KGY•
I

Point,
2200.

Photo C. CARC (me Cadet Amateur Radio Club).

Engineering and Computer Sciences,
United States Military Academy, West

greal pride that he escorted me on a
tour of the facility. He explained that
CARC (Cadet Amateur Radio Club)
was founded in 1928 and is spon
sored by the Department of Electrical
Engineering and Computer Science.
II receives administrative suppo rt
from that department.

The club station is currently outfit
ted with the latest communications
equipment. These include:

• Vaesu FT·736 satellite earth slation
• Icom IC-7a 1 all-ban d sho rtwave

transceiver
• Kenwood TS-440S All band short

wave transceiver
-rcom IC·290 all-mode 2M transceiver

The station has two computer sys
tems, including a system bei ng in
stalled to provide a za-nour mail pro
cessing and forwa rding node an d
BBS.

The club sta tion curre ntly has
equipment to operate HF and VHF,
SSB, FM and CW, as well as digital
modes such as RTTY and pac ket.
The club has a satellite station for the
VHF/UHF bands, and high-.power am
pl itiers for the HF bands, ma king
wo rldwide communicat ions possible
nearly any time.

The annual operating budget and
funds for new equipment are provided
by Ihe Directorate of Cadet Activities.
These funds are the result of the
generous donat ions or former gradu
a tes through the Assoc iat ion of
Graduates,

( thoroughly enjoyed my visit to the
Point and to the amateur radio club.
There were approximately 15 cadets
in at tendance for my presentation.
There are many clubs and activities
competing for the time of these hard
wor\(ing cadets. My impression was
that the young men who came to the
meeting were genuinely interested in
pursuing the hobby. Captain Carver
promised to keep me posted as the
cadets got licensed.

On a follow-up vis~ to West Point
in the fall , Ihe pres ident of CARC ,
SCOtl Kirkland , escorted a fel low
teacher from my school and mysel f
on a tour of the areas I had missed
before. We were especially interested
in seeing how the classrooms were
set up. Teaching on an intermediate
SChool level, my colleague and I en
joyed hea ring about t he teaching
methods and cu rriculum aids used
with these highly motivated cadets . It
was a fascinating and informative ex
perience.

The children in my amateur radio
classes are looking forward to selling
up seeos With CARC, That should be
fun for everyone!

For more information about the
amateur radio station at West Point,
contact the Department of Electrical

This past summer I was invited by
Captain Curtis Carver to speak to po
tent ial members at the West Point
Amateur Rad io Club, W2KGV. I am
familiar with the incredible scenery in
Orange County. New York. and wel
comed a chance to visit that region
again,

A v isitor cannot help being im
pressed with the breathtaking views
of the Hudson River, especially as
seen from a ham's vantage point
the roof of Bartieft Hali. The grounds
of the United states Military Academy
at West Point are truly beautitul. It is
an open base to vis itors, and had
ove r three million guests rast year.
West Point is Orange County's prima
ry tourist attraction. In fael, it is New
VOr\( State's third most Popular aurae
tion, ranked behind New York City
and Niagara Falls.

Captain Carver is N2XJF and he is
the OIC (officer in charge) , It was with

Carole Perry WB2MGP
Media Mentors Inc.
P.O. Box 131646
Slaten Island NY 10313-0006

A Salute to West Point

Photo B. Captain curue Carver N2XJF
with Carole Perry WB2MGp, in front of
Bartlell Hall.
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Serving the LORD
Since 1987

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

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

The POWER STATION provides 12V from a cigarette plug and has two
recessed terminals 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 off when the
battery is completely charged, so you can charge it even when it has only
been slightly discharged. (unlike Ni-Cads that have memory). Our charg
ing circuit uses voltage sensing circuitry, other brands are timed chargers
which always charge the 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 that shows the exact state of charge of the battery, not
worthless idiot lights that tell you "YOUR BATIERY IS NOW DEAD." The
voltmeter can even be used to measure voltages of other sources.

To order, send check or money order lor $49.95 +
$8.50 for shipping, along with your shipping address
and telephone number to:

Joe Brancato
THE HAM CONTACT
P.O. Box 3624, Dept. 73
t.ong Beach, CA 90803.

CA Res;denls Add 8 1/4% Sales Ta~. Alaska. Hawaii. and Candian
aesceots. please send U,S. M<)ney Order &. $17. 10 Shipping.

It you wish more inlormation please send a SASE 10 the above Address, FOf
COD orders. call (310) 433·5860. ollts<de of CA Orders onty call (800) 933
HAM4 and leave a message. Dealer Inquires Inviled.

CIRCLE 384 O N READER SERVICE CARO
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N EVER SAY DIE
COfIlinued from page 4

he's able to lire tt ~ and get heal ev
ery l ime. A whole 101 of heal, Thou 
sands of limeS more teatman is aval·
able via any enemical reaction known
to man or SCientists.

Serew E-Mail

So. while I'm 1101 having to sit here
readIng endless E-maIl, I'll spend my
time IJyJng 10 manage my businesses.
reading a Ion 01 books. talking wilh
people brighter than me on the phone,
writing wise·apple editorials, and gen
erally trying 10 entenam you and gel
you thinking. What do you know about
fermlons, baryons, muons, gluons,
pions, sub-quarks, tacnrcns. oosons.
leptons. and so on?

And il I were to be available via
E·mail , what kind of sluff would you
send me? Why not use fax? ThaI way,
when you run ac ros s a newspaper
clipping or obscure maqazma article
you think I ought to see. you co uld
send it to me immediately. 0 1'1 , il you
ec lax. none 01 those damned cover
sheets. understand. My secret fa x
null'Qtr is 603-588-3205. Please don't
tel anyone.

The AAAL Fought ATTY

Why (jid ee AAAL tig'II so hard and
long 10 keep RTTY off ee low bands?
There were two basic reasons. The
most important one was thai tne
l eague's name was me American Ra
dio Relay league. That stemmed from
me l ir st ham communications via
spark. when radio signals wouldnl go
very tar. Thus , in order to cover any
distance, operators had 10 relay meso
sages. And sowhen the dub started, it
was a message relaying club.

When DN was developed this coo
nnueo with the development ot thei r
nationa l nemc handling net organ iza
lion, the Brass Pounders League, and
so Oil. For many years thousands of
hams origi nated unimportant mes
sages and relayed them all around the
country via me traffic nets, imitating
Western Union and Postal Telegraph.
Only slower and with tar more errors.
Well. it was something lor hams to do
with their spare time. And it was fun.

So when RnY came along around
1948 It was seen as a serious daf196l"
by ee l eague. Imagine. a oeIWOl1o: of
RTTYers relaying messages at 60
wpm wiltl no errors, and al oooe auto
mahcally. I set up a RTTY satoe in a
VIM store on 42nd Street in New YorIt
and relayed thousands 01 messages
Irom me general publIC lor Chrislmas
10 t 952 to our servcenen overseas.
Check your back issues of CQ lor a
picture 01 me on the January t 953
cover (with hair) with Bill Halligan of
aamcrenere. Faye Emerson, and her
husba nd Skitch Henderson . Whil e
you're digging through your magazine
museum you might enjoy reading my
old RTTY columns in Co.

By the way, I ran so much traffic
through my RnY station that I made
the ARRL's BPL tor that mooth. I kept
everyone bUSy sendillg thousands of
Chrislmas messages to our overseas
serviCemen all around the WOfId .

The ARRl also aulomatically fought
every ru le change proposed 10 the

FCC that they didn 't originate. This
was their way of tryil)Q 10 maintain total
control 01 the hobby. Fortunately they
seldom won these ftghts.

When I became the CO editor in
January 1955 I visited Ihe FCC and
lound thaI everyone in lhe amateur ra
dio diviSiOn really hated the l eague
and their arTogant legal counsel, Paul
segal. who was not even a ham.

The ARRL eventualy lost their l .ght
to prevent RTTY on the lower bands
and act ivity started growing rapidly.
When t started my RTTY column in
1951 there were only about 200 acwe
teletype hams. Somehow I seem 10 get
involved in these new lechnologies
early on.

I started pushing repealers when
there were only a hund red or so in
use. Now there are around 8,000 or
so, Just in the US, plus some spillover
into the commercial marXet with ceuu
tar telephones. And I started Byle just
five months ener the first microcomput·
er was put on the markel by MITS. The
first CDs came to the US in 1982 so I
started Digital Audio in 1963. I seneo
"Cold Fusion" last year, while the iecn
nology was still in the test tube. Well,
irs slill in the lab, but 11'11 be breaking
out soon.

Ham Radio Broadcasting

With more and more amaleurs get.
ting net up over Baxter' s seemingly
endless ago-g-atification broadcasting
on the ham bands, perhaps it's time to
look back over the history of thiS as·
pect of our beloved hobby. II's coming
on 10 60 years that I've been involYed
with hamming. so as probably the 010
est living editorial-wming ham, maybe I
can pul lhis mess into perspective.
This is not a pretty story, so tasten
your seat bell .

When I first got involved With ama
te ur radio we had one ma in ham
broadcast ing station : W1AW. They
were on daily with bulletins and code
practice transmissions. The transrms.
sees were all automat ic, so the bottom
line was that the ARRL had their own
private frequency in each of the ham
bands. If you happened to be making a
co ntac t o n their I re que nc y whe n
sc hed ule time arr ived. yo u were
cuocrec

What few amateurs knew was lhal
the ARRl was using paid operators lor
W1AW, even lhough th is was eom.
pletely illegal according to the FCC
rules. The FCC was well aware of thiS,
but turned a bind eye.

The last lime I vrsneo ARRl HQ
they had a gorgeous eoe 01 commer·
cial transmitters. with evel)'thing corn
putenzed so that 1he cceraror could Sit
there and jUst watch the bulletins being
broadcast on all bands complelely au
tomatically.

Though I've been an ARRl member
tor nearly 60 years, I haven't nseoec
to a W1AW broadcast since the 19305,
so I have no idea of what frequencies
and times they are broadc asting , I
think the last time I heard W1AW was
when they were chasing us off 160m
on December 7th 1941 . I was on the
air the day we were shut down. and
back on the day 2-1/2 meters was
opeoed in 1945.

In the 1930s there was no resmc
II()fI aga.,sl ham broadcaSting, SO ee-

ery now and then, mosliy on 160m ,
so me ham would gel on and play
records lor a few hours. This eventual
ly ticked off the FCC monitors, with the
result that the Comm ission passed a
rule prohibiting us lrom transmitting ex
ceot to- the pUrp0&8S oflWO-Way com
municatiOns. I think thai was~
on us in JanuaJy 1939. as I recej.

Nalurally, as with Virtually every
new FCC regulafioo . Ihefe were unin·
leflded ramil icaliOns. Ttle FCC moni·
lors inlerpreted this new rule as also
prohibiting us from relaymg 0II1er ham
stations. Until that t ime networks 01
lour to eigh t low-powered sta tions
would get togelher on 160m, wilh hall
the stations on the high end of the
band and the oth er halt on the low
end, all transm itting and receiving at
the same time, making il so four to
eight 01us could just sit there and talk
as if we were in a room together, Du
plex operation. Those who remember
those days will tell you how much fun it
was. II you run into Wall WA6BMG,
who used to be W2lBF, right around
the comer from me in Brooklyn , ask
aboul it.

So here we are 60 years laler, slill
making stupid one-way transmissions.
'roars crazy. Sure the telephone start
ed oul that way, but they quickly in
vented dUplex-$O why haven't we?
NOl that it's very 0ffiCu1t. There are any
number of ways we COUkl do It. severat
01 which I've escussee in past editOri
ae. Nothing has haPPened, To wtlich I
say phooey,

Thirty years ago I set up one whale
of a ham staliOn high up on Ml. Mon
adnocll.. It was a corker' I had big Iigs
on the VHF bands, with a kilowatt AM
rig on 2m and a 336·elemenl beam
which poked an 5-7 signal down into
North Carolina under even the worst
propagation conditi ons. It was set up
by the 73 crew and they did most 01
the operating in their personal time. No
one was paid to operate, and we made
no bulletin broadcasts or anything like
thaI. It was just for fun,

The next th ing I knew the tabor
board was all over me, claim ing that
the station could not legally be operat
ed by any employees unless they were
paid al least the minimum wage. I
pointeel out that this was complelely ~.

legal according to the FCC regulalions.
They pointed to W1AW. That was ee
I~ time I knew that the W1 AW ccea
lors were being illegally paid. That's
when one 01 Ihe labor board people
menliOned that the anglnat complaInt
had come Irom the ARRlo Well. this
was er me time when I'd started lhe In
sti tute of Amateur RadiO, which had
the league very concerned . They
seemed wilting to spend whatever 11
took to put the loAR out 01 business
Ask any cio-umer about WARN , the
Wash ington Am ateur Radio New s,
which I was told was tunoeo by the
ARRL. and which seemed completely
dedicated to attacking the 10AR.

The main purpose 01 the Institute
was to provide ~al funds to help am
ateurs fighting lawsuits which could at
teet us al l. It was never intended to
supplant any serv ice the ARRL was
providing. The 10AR did indeed lund
several such suns and helped win
some major ones. The hams involved
were amazed when they discovered

that the ARRL would not help cover
lheir legal expenses when l ighting tow
er and other such importanl cases.

The secondary aim 01 the msmute
was 10 keep COngress aware of the
services amateur radio was providing.
This, again, was not being ecoe by the
ARRL I had no interest in ~ic81MlQ

anything the league was doing, but
the mere existence of the Institute was
viewed by the AAAl as a danger
whICh had 10 be elinhled.

I probably would tMMt continued the
10AR had il nol been lor my first di
vorce . Tha t really did a job on me
emotionally Yes. 01 course I should
have known bet ter. but when love
comes in, reason flies out the window.
So I tomo mysell married to a very
disturbed woman and spending tens 01
thousands of dollars on psychiatrists.
This culminated when she threatened
suicide and her doctor orosreo me to
put her in the state mental asyium.

I'd been publishing a VHF maga
zine (6up), a contest magazine (5-7
9), and a club newsletter eceor's mag
azine monlhly. prinling them myself on
a pre ss which wa s se l up in my
garage. I was also putting together kits
of parts to help Ihe reeoers build our
construction projects. So when the di
vorce hit, complete With lhe loss of my
Hf2-year~ daughter Tully,l lasl my
steam. I folded the three smaN maga
zines, Iried several limes to hire hams
10 run lhe parts business, and lumed
the running oIlhe Institute over 10 one
01 the directors. The new Institute sec
relary quietly cleaned oul lhe sizable
treasury I'd sent him, and that was the
end of the Institute.

I started traveling to get my spirits
up. In 1965 I visited hams in the
Caribbean and went diving around the
British Virgins and at Curacao. I made
a trip to Sweden, Aland, Finland , Yu
goslavia, Hungary, and Geneva. In
1966, with two other hams, I went on
an African hunting safari, and then on
around the world, gett ing on the air
from all kinds of rare spots, Like Nepal,
Ne w Caledonia , Tahiti , Fiji , Kenya,
Damascus, Alghanistan, Iran, and so
on. When I got back, reinvigorated,
and ready to move ahead. I found that
the hams I'd !ell to run the magazine
three months eartier had almost killed
il. II was in a real mess.

II dun help lhal the entire ham in
dustry had collapsed in 1964 and 1965
as a result 01 the AARl's so-called "In
cent ive licensing- proposal to the
FCC. rnere the one that pu t B5% 01
the ham slores oul of business in one
year, !lO% 01 the ham manufacturers,
and closed down around 90% 01 lhe
ham dubs.

The chap I'd tell as me assrsranr
publisher and editor had n~ our cash
and done everything he could to pul us
out 01 business so he could help start
Ham Radio. I'll ren yo u about that
some time.

Baxter

So here we a re in t995 and we
have two major ham broadcasting sta
tions, W1AW and K1 MAN. I've never
listened to K1MAN . so all I've heard
are tapes sent to me by angry hams
who wish Baxter would stop what they
perceive as his virtually erssess ego.
puffing baloney which ties up about 10
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kHz 01 several ham ceres lor hours a
day.

The more serious downside of this
is that the imlaled hams are tumirlQ in
frustration 10 the FCC and even 10
Cong ress 10 Iry and SlOP wha l they
see as an egomaniac from his endless
sen -prcmcncn on our ham bands. I
hope th is won 't ecrsr any bubbles 01

optimism in your mind if I point 0IJl that
tile FCC CommissiOners don't know
beans about amateur radio, and don't
care . Thus, il we make ourselves a
nuisance over Baxter we could easily
tr igger me normal government re 
sponse to problems: gel rid of th e
complainers. Shoot ue messenger.

Unfortunately we have no nuuet
prool vest lor amateur radio. Even a
casual look at our regulations will le ll
you that e e basis and purpose ol am
ateur raoc is pathel ically out of date .
We are permilled to keep our billions
and bi llions 01 dollars of ham bands
just because we'v e always had 'em
and the FCC has never had an ceca
soo io rethink why we exist.

I'm gelling more and more letters
from readers who are pointing out thaI
OSOs via the Internet provide inexpen
sive mtertererce-tree solid contacts
anywhere in lhe world. These contacts
make amateur radio look like we are
stIli using smol<e signals. These con
tacts are generaling in te rnat ional
lriendships laster than the ARRL's OX
ec is destfOYlng them by lorcing hams
in rare coootries on the air to avoid the
hordes of OSt hunters.

Yes. we're stili 01use in some emer·
qences. but cellular lelephones are

rapidly pulling us out of bu siness in
tllis area 100. I've tried for years to get
hams to develop high-speed message
handling systems lor use in emergen·
CIE!S, but many 01 the ARRL Irallie nets
are slill poll ing along at 10 wpm or so,
and messing up messages. Modern
commu nications tec hnolog y can
throughpul more words in a few hours
lIlan 8'IefY amateur who has lived has
Iransmitted in the tast 80 years. But
lhar Sno( good oId-lashioned CW tech·

""""'.We are of no further use in lime 01
war e eer as operators or technicians.
Modern equipment is modular, so all
anyone has 10 do is plug in replace
ment modules unl il tne eQuipmenl
workS again. Most technicians today
don't have to have a clue how anythi ng
works . Engineers? We're turning out a
record low 01 them from our colleges.
Ind eed, over 50% 01 the graduating
engineers lrom our colleges are for
eign atucents.

One 01the rast ttuocs we want to do
is irrila te the FCC or Congress. So
what can we do about some of the cra
zies we've let into amateur radio? co
ViOusly the code test has totally failed
us as a filler for crazes. Indeed, most
of our more seoccs problems seem 10
be caused by Extra Class hams.

Okay, if we can't tum 10 the FCC or
Coogress 10 gel hams like Baxie- out
01 our hair, whal can we oo? How can
we ha nd le situa t ions l ik e th is our
sewes

One group has semi-organized 10
l ighl fire with lire_ They transm it on
K1MAN's frequency (3975) on 75m lor

hours ar a time on Sunday evenings,
doing interviews with such Baxter un
lans as Bill Pasternak and Hap Holly, I
recently partiCipaled via phone palch
and W04TA lor a two-hour stint. We
had call......S wiItl commen1s and qoes
l ions from as tar as Bou lder (CO). I
COUld get addicted 10 that. It almost go!
me to thtnkong about putting up a lOW
er, hanging a couple 75m dipoles from
II. and dustlOg 011 my Henry 2K. 'rears
the setup which used to put an S9 Sig
nal inlO Australia on 75m.

I've been Ihinking in lerms of pro
dUCing some 9O-minute tapes to sell at
hamrests where I haven't been invited
10 talk, and to see what I can tum OUI
in me way of a syndiCated broadca st
band lalk show, with me reviewmg in·
teresting books IVe read, some 01 the
bener new CDs, and discussing pro
posed Solut ions for our social prob
lems, On, I'll be pushing kids 10 gel in
volv ed in ham radio too. 'tbers one
part 01 my proposed so lution to our
lousy school system.

While I was in Florida recently doing
a report on tne u-st patented cold tu
sion device , I came across a sma. au
diO mixer and cassene recorder. It was
jusl what I' ve been looking lor, so I
snapped it up and broughl it home.
What would happen if I made tapes of
Ihings 01 particular interest to hams
and sent them 10 maybe 20 penccet
ing hams wiItl good solid kilowan sig
nals for regular broadcasts? Baxter is
On 14 ,275 , so we cou ld lake ove r
14.285 on 20m and 3985 on 75m .

And then the next chap Wlltl an ilch
for selI-promotion could gel a group 01

big signal hams to broadca st his stull
on 14,295, etc . I'll be l we cou ld run
ham bulle t in net s ali the way up to
14,315, perhaps wiplng OUI the sludge
on 313. We mighl even keep on going
10 14,345!

01 course this would set I4l a des
peeate need lor ham inlorma tion 10
keep all these ham II1fo broadcast nets
going. l"I probably have to organiZe an
inlormatiOn system which would deliv
er via the Internet.

We c an eve n send m usic over
mese ham broadca st nelworks now.
Digital audio is just ceie. and perlectty
legal to transmit. Only when you gel iI
you have to feed ue data into a com
pact disc player instead 01 a compuler,
Ihough mos t of the new computers
have this fuction buill in, making II e as
ier. We can also send pictures and
graphics via either stow-scan. tax, or
some other protocol.

So, what do you think? Should we
get upset over Baxter taking over 10
kHz on our bands for his gratilication?
Do any of you tune in and listen to him
every day? Is he providing a valuable
service? Is it more valuable than using
his channel for regular contacts? And
whal do you Itlink 01 Baxler sending 00

t rees to hams refu sing 10 ge l 011 his
channel a notice oIlelony? What do you
ItVr* of the FCC lining him thousands of
doIars and him relusing 10 pay?

ShaN I start making lapes?

Work Ethic

Every lime I read about lhe vaun ree
American work ettnc I give an an
noyed grunt- I've seen n at lull
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strength all my life.
For instance , back during the early

part of WWU while I was going to cor
lege I spent me summer working for
G.E. in Schenectady (N Y) tes ti ng
transmmers lor the Ar my. The old
BC-191 and BC-375 kluges. That was
my first job and it was my introduction
to the Amelican work ethiC. And mind
you, the whole country was fired up to
produce lor the war e"ort.

Whal I found was a bunch 01 people
who were proud 01 thinking 01 better
ways 10 waste time and do as liIIle as
possibl e. The Ar my c alled il "gold
bricking.~ but the "Workers~ at G ,E. lelt
they were beatlOQ the company when
they figured a bener way 10 put in their
time without doing anything .

They really hated me. The people
on the assenClly bne put the radios to
gether and then a hall dozen 01 us
technieians would tesl them to make
sure they were Wrltllfl specs. then we'd
ca librate them. The Other tachs were
taking their own sweet time, lumlng
out lour or live rigs a day, I worked up
a head 0 1 steam and lurn ed out a
dozen or so a day. I had a cootest with
myself 10 see how many I could do.

The other teens 001 so angry with
me actually workmg that Ihey sabo
taged some 01 Ihe rigs I'd calibra ted
and then complained to the supervisor.
01'1 , 01'1. I was in trouble when they
weren'l calibrated right. t took a closer
look and saw where the dlalS had been
changed 'rom my settings . I showed
the supervisor where. when they were
set, I'd ma"'-ed them With red glyplol,

indicat ing that the rig was in perfect
calibration. Other than being threa t 
ened with arm breaking d I didn't slow
down, I had no more problems,

Shortly alt er that I decided to join
the Navy. There I found that, like the
Army, gold bricking was a matter 01
pride in the Navy, Only those too oomb
10 get ou t 0 1 working had to work. 1
never subscribed 10 that philosopl1y. I
picked lhe kind 01 work I wanled to do
and loved doing it. I kept the radios,
sonars, and radars on my submarine
in lop shape. While we were on war
patrols I designed and built eircuits 10
improve my eqUipment.

So here we are With a work ethic
that isn't what we brag about. Employ
ees in big companies, government ,
and the military are busy seeing how
IiIIle they can do and get paid well lor.
They think people wtlo actually have 10
work are dumb. These people general
ly do not make good employees for
sma ller companies, where individual
procluctivity is irnp)rtanl.

Marnl9&ment

While I'm trashing big companies
and the military, let me also include
management. When you are in a man
agemenl position in a big company
you have 10 be very careful and nOl
make waves if you hope 10 be promol 
ee. The same goes for governmen t
and !he military.

If you have creative ideas. these will
make waves and you WIll be Irwen in
your job or fired. Ideas come trom troo
blemakers. You get to the top by never

being controversial, and that means
never expressing an idea. The result is
that big businesses, government bu
reaucracies , and the military are being
run by the survivors of this weed ing
out process. This is why we so seldom
see any intelligent admirals or gener
al s, and why so many heads 0 1 big
businesses are so dumb. Just look al
how stupid GM Chairman Smith was
when faced with Perot ,

Yes, there are some except ions.
But not many. I've mel 100 many big.
wigs and found very little hiding under
their wigS. I'll tell you some lime about
when the president 01 Texas Instru
ment refused 10 ti$len 10 me and cost
his company al least $50 billion dol
lars. I tfled 10 get An Wang 10 recog
nize tne c hanges m ic rocompulers
were QOIng to make so his company
Could come out a winner. He said I
was wrong. As did the president of na
ta General. And the president of ceo
troniCS. then the largest maker of com
pu ter printers in the world. Now the
building is being used 10 make pan
cake turners .

The chairman 01 Tandy relused 10
listen, so I put my advice in my editori
al, ;Usl lo be on record , Sure enough. "
he'd made the change I suggested, I
believe Radio Shack would have made
billions more to sales and would have
been able to hold their 40% share 01
the ma"'-et instead 01 droppmg 011 the
charts.

It wasn't that I was any genius, It's
Ihatl knew where the computer market
was heading and these captains of in-

dustry didn't. I'd done my homewor k
and they hadn't.

The Genius

Yes, I admit to being a genius. I'm
sure someone will stab me with that
admission by laking nout 01 context. II
you remember, Edison said lhat genius
was 99% perspiration and 1% inspira·
tion. Or was it 90-101 Anyway, I'm the
perspiration type 01 genius. I lind that
the more I read. talk W1Ih people, and
so on, the more I tend to know. Preny
soon I know mo re than 90% 01 the
people in that field. I usually Slop at
around 90% and make do because ee
nest 9% can take a lifetime. I just like
to know more than almost anyone
else. That's hoe.

Genius has Ittte 10 do W1Ih brains or
10. As one 0I1he lounders of American
Mensa back in 1960, I've mel thou
sands 01 Mensans. High lOs, yes, sec
cessna in life or in business? Seldom.
For the most part they are a bunch of
snobby losers. Many ollhe earty memo
bers were much more interesling. but
they got led up and ciJuwed out. Suc
cess doesn1 lake muell brain power. h
doesn't even take much eeuceuco.
Whal 1\ la kes is persrstence. So I read
and read. t do my besI: 10 meet mter
esunq people and l alk with them .
That's one reason I'm having so much
lun in the cold fusion ftelcl, where I've
found creative people who are tesc
nating 10 know.

Do you think irs lime yet 10 fix our
school system so it leaches the old
fashioned work ethic? iii
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SPECIAL EviNTS"F~'bo"w,

Ham Doings Around the World

l is tings are free 01 charge as space permilS Please send us yoor Spedal Even'
two months in advance 0( the issue yoo want il lO appear in. For eJldmple, if yoo
want if 10 appear in fil e April issue. we should receive it by January 31.
Provide adear. coccse svmmary at /he essential details about yoor Speoat Even!.

•

MAY 6

CLEVELAND, OH Nan Expo's Elec
tronics Fair (Hamlest/Computer
ShowiFlea Markel) ..... be held 9 AM-3
PM at Emidio & Sons center. 48 E- Bath
Rd. & Old AI. 8. Slate Ad., Cuyahoga
Falls/Akron 0Ii. setup at 7 AM. Contact
Nan Expo, Inc., 30799 Pine/ree Rd.,
Cle",eland O H 44124. Tel . (2 /6) 442 
1776, Of (2 16) 292-7744. Reservation
deadline is Apr. 25th. Please send an
SASE w/payment. You may also pay by
credit ca rd: FAX into 10 (216) 442-1 776;
or (2 16) 292-7746.
ETOBICOKE, ONT. CANADA The Sky
wide ARC will host their annual Spring
HamlesVFlea Market 9 AM·l :30 PM at
the Weslway United Church, 8 Templar
Or. Vendor set-up 8 AM. Talk- in on
146.985 Rptr., Direct: 146.52. Contact
Gary Was/house VE3NIT. (4 16) 233
2669; or Maury SCon VE3TEY. (4 16)
231-1816

MAY 6-1

AMARILLO, TX The Panhandle ARC
wiI holcl1heir Golden Spread Hamlest at
the ca~ of T.S.T.C.• jus1 east of the
airpol1, bef"een 1-40 and Hwy 60. Talk
i'lon 146.94&'.660. VE Exams Sat C0n
tact Jerold R. Me Cown. PAR.C. VP.
P.O, BOil 6 14. While Deer TX 79097
06 14.

MAY 7

LISBON. OH The Triangle ARC Ham
lesl WIU be held at Columbiana County
Fairgrounds , 8 AM-3 PM. Talk-in on
146.701.805 and 224.66. Contact Dd
Sisley K8JKB. 1218 Northside Ave.,
Easl Liverpool OH 43920-1642. Tel .
(2 16) 385- '245; Packet: Rodney
N8WML fI KB8JNMlfEOH.OH,USA.NA.

MAY 1J

MA NITOWOC , WI The Lakeshore
Haml est , Elect ron ics & Computer
swacteer wi ll be held a t Manitowoc
County Expo. Doors open at B AM. Set
up Fri . night, May 12th till 10 PM.. or
early Sat. morning. VE Exams. ccoracr
Glen, (4 14) 684-7096. anytime.- or Red.
(4 14} 684·9097 days. Talk-in on
146.61 (-) or 147.03(+). VE Exams for all
c lasses al Silver La ke College (Hwy
151 ). 'lest registralion closes al9 AM.
Please make checks payable to Manco
rad Radio Club and send wlSASE 10
P.O. BOil 204 , Manitowoc WI 5422 1
0204.
SPRINGHILL, LA The North lA/Soulh
AR Ham'esl wi ll be held at the Civic
Geniei', North Main si.. 8 AM-2 PM. VE
Exams. Swap Tables. Talk-in on 147.165
and 146.7XI. For info and reseoatoos.
write NSNSX. 605 SIh NE. SpringhiI LA

71075. Tel. (318) 539-4167.

MAY 14

HAGERSTOWN, Mo The AntJetam Ra
dio Assn. WIll present "The 1995 Greal
Hagerstown Hamlesr at Hagetstown Jr.
College Athletic and Rec. Genter, 8:30
AM·J PM. Tailgate Spaces avaIlable on
a I,rsl come-first served basis, For Flea
Market spaces and inlo , can Fred Bailey
N3HTN. (301) 416-8079; or (301) 714.
0688, VE Exams by the Mountain ARC
VEC, Pre-reg, appreciated. For Exam in
10 , call (304) 289·3576.
LAUREL, IA The C.I.R.A,S. will hold a
Hamfast at Marshalltown Comm. Col
lege (on Hwy 14), 8 AM-4 PM. Reg. tor
VE Exams 10 AM·Noon; testing starts at
11 AM . Contact C.I. R.A 5. , P.O. BOJl
184, Laure/IA 50141,
MEDINA , OH The Medina County
Comm. Center, 735 La'ayene Rd., is the
klcallon lor the "Medina County Hamlesl
'95.- The Med ina 2 Meter Group, Inc.
WI. sponsor this evenl8 AM·l PM. Ham.
ConlJuter. and Electronic Equip. Mobile
Check-in on 147.631.03 K8TVIR . coo
tact Medina Hamfest Comml/lee. PO.
Box 452. Medina OH 44258. Tel, (2 16}
725-4492, 10 AM-5 PM.
WHEELI NG, WV The 18th annual
'Nheeling Hamlest/Con1XJler Show Win
be held al Wheeling Pt. ., Ale 40. Setup

at 6 AM. General adnVssion 8 AM--3 PM.
Flea Manel. Contests, Banquet Wortd's
targest telegraph key. Contad TSRAC,
Ball 240 RR I , Adena OH 4390 1.
Tel./FAX (6 14) 546-3930.

MAY 19-21

ROCHE STER, NY The 6 1st annual
Rochester Hamfesl/C om puter ShOw.
combined with lhe Allan\IC DivJNY Slate
ARRL Conv.. will be hel d at Monroe
County Fairgrounds, are 15A and
Calkins Rd. RadiO and cemm. equip..
co mputer eq uip.. and supplies. Setup
Fn. May 19th at 6 AM. Indoor exhibits
open at 8:30 AM each day. Hotel accom
modations at the Marriott Thruway Inn,
(716) 359·1800. Men tion ' Hamtest"
when making reservations Send ticket
requests to IN Goodman AF2K, S IS
Drumm Rd.. Webster NY 14580. Make
checks payable to Rochester Ham'est.
For into. call the Rochester Hamlest ol·
lice, (7161 424-7184 du ring weekday
business hours. For a brochure, ca. or
write: Rochesler Ham/est, 300 White
Spruce Blvd.. Rochesler NY 14623.

MAY 20

CADI LLAC. MI The We...aceee ARC
WIll hold their annual Hamfest and Eye
bait OSO at the ceosec MIdlIe School
starting al 8 AM. Tatk·in on 146.98. For

549.95
539.95

AiR-t
599.95

..fFlD

SWL: A rece;"" onIyCOlrtndglllorON, RTTY
~ & ASCII) lor use witll CooNriOlbe &41
128. Qpenlting program in ROU.

569.95

ART-1 : Acomplete inlerfac...yalem Io'"nd
arod racei"" em CW. RTTY (Baudot & ASCII) and
AMTOR, 'or use with lhe Commodor. W 128
compul&l". Operaling pl"09,. m on dOsl< Included.

5199.00

MORSE COACH: A complelll teAl;hing
and ,"ling program lor lH,ning lhe MOfH
co<lein a cartridge .
ForC64Ol"C128.

VEC$PECIAt

AJR-1 : A complete inle<f_ syalem lor send
IlnCl mcei .., on ON, RnY (BaudOt & ASCII)and
AMTOR. lor use with Commodole VlC-20.
Operatingprogram in ROM.

AIRDlSK: An AIR-I TYP8 t11>
e-aling program for uu ..Ill
)'OUf inIertac:e~. 80Ih
VIC-2O ...t ClW128 progr....
ononedisl<. $39.95
A1R-ROM: cartndQewe<aion
01 A1ROISK lor ClW128 only.

559.95

MORSE
COACH

Coming SOON
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Learn how: Join AMSA T today!
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ORBITs • Sal~llil~ trackin g 5Oftwa", by WOSI.
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info on tab les, contac t Dan KE8 KU,
(6 16) 775-0998, or WAR. C.• eo. Box
163, Cadillac M/ 4960 I.
COLORADO SPRINGS, CO The Pikes
Peak RAA wi ll hold a ham radio
sweetest 8 AM-3 PM at Liberty H.S "
8720 Scarborough Dr. . ott Research
Pkwy. Talk-in on 146,97/.52. For general
info, call Harv Hunter WA3EIB , (719)
597- 8964 , VE Exams star t at 9 AM.
Bring current license (ong, a one copy),
picture 10 , and a check lor $5.90, For in
fo, call Rick Brown KDOSU, (719) 53 1
9423. Send SASE with a check payable
to PPR AA to Harv Hu n/er WA 3EIB,
1437 N. Che/lon Rd., Colorado Springs
CO 80909. Tel, (719) 597-8964.
EPHRATA, PA The Ephrata Area Rptr.
Soc. will hold their 10th annual Hamtest
starting at 8 AM at ire Ephrata sr. H.S.,
803 Oak Blvd. Ta lk-in on 145.45. VE Ex
ams. For advance reservations and info,
write to EA RS. Inc., Clearview Ave..
Ephrata PA 17522;or call Tom K3RZF at
(717) 336-2514. after 6 PM.
FESTU S, MO The Jetterson County
ARC will hold a caveres. rain or shine,
starting at 7 AM. Set-up Fri., May 19th,
nccn-t t PM; e«.. May aotn. 4 AM-7
AM. Cave provided by Russ Bauman.
Electron ic/Radio/Computer Swaptest.
VE Exams by pre-reg Tal k- in on
147.075, 224 ,040 and 442.500. For
reservations, send payment with SASE
to Herb Mells, P O Box 232, House
Springs MO 63051 Tel. (314) 671-G667.
FORESTDALE, RI The Rhode Island
Amateur FM Beptr. Serv., Inc. will hold
their annual Spring Auction/Flea Market

at VFW Post 6342 on Main 81. The Flea
Market opens about 8 AM, There will be
an auction 11 AM-3 PM . Tal k- in on
146. 76 . Contact Rick Fairweather
K1KY/, 144 Parkview Dr., Pawtucket AI
02861; or call (401) 725-7595, 7 PM-8
PM.
PADUCAH, KY The Paducah ARA will
hold its ARRL Major Event 'oueetesr at
the Cherry Convention Center starting at
8 AM. Setup at 6 AM. Flea Markel ; Re
serve tables eerry, Forums, VE Exams.
Contact David Frase r K04IU, 5715
Blandville Ad" Paducah KY 42001. Tel.
(502) 554-7999, Talk-in on 147,060.

MAY 20-21

DAYTON. OH Trade Show Productions,
Inc, will hold the Clncmnatl Computer
Fair at Cincinnati Gardens, 2250 Sey
moor Rd.. Cincinnati OH. Time: Sat. 10
AM-5 PM; Sun, 10 AM-3 PM. For booth
sale s and inlo, call (5 13) 263-3378.
Make checks payable to Trade Show
Productions. Inc ., and mail to Mark
Hanslip, 143 Schloss Ln.• Dayton OH
45418,

MAY 21

CAMBRIDGE, MA A Tailgate Electron
ics/Computer/Amateur Radio Flea Mar
ket will be held 9 AM-2 PM at Albany
and Main Sts., by the MiT Radio Soc.
and the Harvard Wi re less Clu b. For
reservations and Into, call (617) 253
3776. Mail advance reservations before
May 5th to WIGSL, P O. Box 397082
MIT BA" Cambridge MA 02 139-7082.
Talk-in on 146.52 and 449.7251444.725

p12A, W1XMJR,
WOODBURY, NY A Ham/est will be
held at Briarclifl e College, 250 Cross
ways Pk. Dr" 9 AM-3 PM, by the Long
Island Mobile ARC. VHF Tune-up Clinic.
VE Exams 9:30 AM-10:30 AM, Talk-in
on 146.25/.85. No advance tickets or ta
bles, For more cetans. call Neil Hartman
WE2 V, (516) 462-5549, or Mark Nadel
NK2T. (5 16) 796-2366.

MAY 26-28

TULSA, OK Maxwell Convention cen
te r, Exhibit Hall A. W 7th s t., between
Denver Ave. & Houston Ave.. is the lo
cation for the 1995 Green Country Ham
test & ARRL Oklahoma State Conven
ti on. Flea Market. Banq uet ($20 ad 
vance reservation required). VE Exams
Sat. & Sun. Foru ms. Storm Spotters
meeting sponsored by the Nan Weather
Service. ARRL meetings, Activities lo r
non-hams. Talk-in on 146.88. Open au
topatch on 145 .27 during the event.
Spec ial hamtest discount at Double Tree
Hotel across the street. Write to Green
Country Hamfest.lnc, . P o. Box 470132,
Tulsa OK 74147-0132. Dea lers call
creae. (9 18) 241-42 14, For general in
fo, call (918) 272·3081; leave msg. Also
E-mail:Merlin WB5 0 SM via Com
puserve 73564,1063.

MAY 27

DURHAM, NC The Durham FM Assn.
will hoid its 21st annual HamfestiCom
puler Show at the South Square Shop
ping Mall, Highway 15-501 South and
Chapel Hill Blvd., 8 AM-3 PM. Setup at

6:30 AM, VE Exams at 10 AM, pre-reg.
requested. Exam contact is Dave Sny
der N2MLU, 6005, cnunon 51. #64 .
Hillsborough NC 27278, Tel. (919) 644
8681. Talk-in on 147.225(+600) and
145.45(-600). For Flea Market info, con
tact Rodney Draughon KD4KM/. RT 4,
Box 205, Rougemont NC 27572. Tel.
(910) 364-7420.

MAY 27-28

CASPER. WY The Wyoming State AR
RL Hamfest will be sponsored by the
Casper ARC Inc. Location: The Par1o;way
Plaza, just off Interstate 25 and Center
SI Banquet Sat. nlght. For details, con
tact C.A RC. Inc" W7VNJ, P.O. Box
2802, Casper WY 82602; or Steve Spier
N7JUO, 3511 Swanton .ave., Casper
WY 82604, Tel. (307) 265-6575; or Jim
Boyer N7VLM, 2904 Meadow Dr. ,
Casper WY 82604. Tel, (307) 237-0744,

MAY 28

BALTIMORE-WASHtNGTON. MD The
Marylafld FM Assn. will hold their annuat
Memorial Day Ham/est at the Howard
Co. Fairground s, MD RT #144 , West
Fnendship MD, from 8 AM-3 PM. Table
reservations paid in advance only. Con
tact Melvin Seyle WA3 KZA, 15809
Pointer Ridge oc. Bowie MD 20716, Tel.
(30 1) 249-6147. Talk - in on 146.76.
224.76, aro 444,00,
CHICAGO, Il The Chicago ARC will
hold its annual Hamlest at DeVry Inst. of
Tech.. 3300 N, Campbell. 8 AM·3 PM.
Setup at 6 AM. Talk- in on 147.255(+J,
444.825( +). Outdoor Sw apfes l. For
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reservations and inlo, call (312) 545·
4740; or (545) 3622; or leave a mes
sage on (312)666-1606. Write to CARC,
5631 W, Irving PI\. Rd., Chicago IL
60634.
SOREL-TRACY, QUEBEC, CANADA
The Quebec Hamtes t will be he ld in
sorer-r-acy at the Curl ing Club. For
more into, write to Club Radioamareur
Sorel-Tracy, C.P. 533, Sorel, Quebec
J3P 5N6, canada.

. JUNE 3

GRAND RAPIDS, MI The annual IRA
Hamfestival will be held at the Hud
sonvi lle Fairgrounds, 5 mi. west 01
Grand Rapids, Doors open at 8 AM. Set
up at 6 AM , VE Exams at 8:30 AM,
walk-ins only. Talk-In on 147.16 link Rptr.
system. Book reservations early. Con
tact Tom KA8YSM, or Kathy KB8KZH,
(616) 698·6627; or write to IRA, 562
92nd Sr, SE, Byron Center M/493 15.
KITCHEN ER, ONTARIO , CANADA
The 21st annual Central Ontario Ama
teur Radio Fleamarkel will be held at
Bingeman Pk., 1380 Victoria SI. North,
starting at 8 AM. Setup at 6 AM. Talk-in
on 146.97{-) and 145.21{-). For tickets
and tables make checks payable to
Central Ontario Amateur Radio Fleamar
ket, and send 10 Ted Ealon VE3GJE,
102·21 Woodlawn Rd., E., Guelph On
tario NIH IG6, canada. Tel. (519) 823
1027. Packer: VE3GJE @VA3 RWP.
#SWON.ON.CA NOAM. Infemef:eearon
@uoguelph.ca.
TEANECK, NJ The Bergen ARA will
hold Its annual Spring Hamtest at Fair- ·
leigh Dickinson Univ. Technica l Semi
nars . ARRL Forums. VE Exams; call
Bob Neukomm, (20 1) 427-3568 before
10 PM. For Hamfest info call Jim Joyce,
(201) 664-6727.
WILMINGTON, NC The 3rd annua l
Ham Radio/Computer Equip. Sealest
will be held by the Azalea Coast ARC at
Trask Coliseum at UNCW, 9 AM-3 PM.
Talk-in on 147.180(+1· VE Exams by AR
RL-VEC; watk-ins welcome. Bring pic
ture 10. copies of certificates and current
license. Testinq is scheduled lor to AM;
for inlo contact Sam Fran klin KB4IL,
(910) 791·0484. For general inlo, con
tact AG.AR,C., PO. Box 4044. Wilm
ington NC 28406. Tel. (9 10) 686-4325
nights,

JUNE 4

BUTLER, PA The -ns Breezeshooters'
Hamlest will be held 8 AM-4 PM on the
Butler Farm Show grounds. Talk-In on
t47.96/.36. To reserve Flea Market ta
bles, send check lor $15 per table and
an SASE to Rey WlJanger W3BIS. 5530
Cove Run Rd., Cheswick PA 15024·
945 1. For General info call the
Breezeshooters' Hotline at (412) 828·
3694.
CONTOOCOOK, NH A Fiea Market
will be held by the Contoocook Valley
Radio Club, 8 AM until ?? For details
cail(603) 224-3899, or (603) 746-4817.
Talk-in 2m 146.895(-) or 146.94(-), and
52 Sim~ex.

PRINCETON, IL The Starved Roell Ra
dio Club Hamfest will be held at the Bu
reau County Fairgrounds, starting at 6
ol,M, Flea Market. Camping. Talk-in is on
146.355/ .955. Cont act Bruce Buffon
I(U9A, or Debbie eunon N9DRU, 1153
Union sr, Marseilles IL 6 1341·1710. Tel,
'815) 795-2201.

SPECIAL EVENT STATIONS

MAY 6

CHANCEllORSVlllE, VA The ML
Vernon ARC will operate NJ4F from "no
man's lanef' on the original battlefield, to
commemorate Ihe 132nd Anniversary of
the Civil War Battle of Chancellorsville.
Operation will be in the General portion
of Ihe 40 and 20 meter phone bands,
For a certmcate. send aSL and SASE to
MVARC, PO. Box 7234, Alexandria VA
22307 USA
KEYPORT, WA The Nonh Kilsap ARC
will operate W0 78 160 0Z -2 40 0Z to
commemorate the opening 01the Mines
and Torpedoes exhibit at It1e Naval Un
dersea Museum. Operation will be in the
lower end of the 40, 20, 15, and 10 me
ter bands. For a OSL, send aSL and
SASE 10 Robel1 J. Tomas NlKTp, 38119
Visla Key Dr. NE, Hansville WA 98340
USA

MAY 6-9

FLOYD, VA The Foundation for Ama
teur Internal'l Radio Service (FAIRS) will
operate KK4WW, US5WE, UA4LCQ,
8R1WD and S21AM in their own coun
tries 1400z May sm-t acoz May 9th, to
celebrate the 4th Anniversary of FAIRS.
Operation will be in the General portion
0140,20 and 15 meters. For a cerun
cate, send aSL and a 9" x 12" SASE to
FAIRS, P O. Box 341, Floyd VA 2409 1
USA

MAY 7-21

HOLLAND, MI The Holland ARC will
operate K8DAA to celebrate Tulip Tlrre.
Operation will be in the lower portion of
the General 20 and 15 meter sutoenoe.
and at 28.400. For a certificate , send
a SL wrth ca ll signs worked, and a 9" x
12" SASE to Barbara Siebelink N8NXA,
6418 Otis Rd., Saugatuck MI 49453
USA

MAY 20

KODIAK ISLAND, AK The US coast
Guard ARC will celebrate Armed Forced
Day by operating KL7HKX in the Gener
al class bands. Look lor operators on
the 20m band on 14.260 (IOTA lrequen
cy). To receive the Coast Guard ARC
QSL card. use the following aSL inlo:
SIAISIE please or via ARRL Bureau,
United Slates Coast Guard ARC
KL7HKX, Po. Box 190421 USCG, Kodi
ak AK 99619·0421 USA.

MAY 20-21

SAN BERNARDINO, CA The cures
Belt ARC will operate W6JBT 1700Z
May 2Oth-17ooZ May z tst 10 commem
orate the Civilian Conservation Corps,
activity in the San Bernardino Nan For
est 62 years ago. W6JBT will operate in
the General portion 01the 80 to 15 me
ter phone, Novice 10 meter phone sub
bands, and 2 meter packet. For a cenn
cate, send aSL and 9" x 12" SASE to
W6JB7; PO. Box 3788. San Bernardino
CA 92413 USA

MAY 20-22

OAK PARK, MI The 1995 Michig an
a s o Party will be sponsored by the Oak
Park ARC. Opera t ions will be 1800Z
Sat., May 2oth-0300Z sun., May 21st.
and l1 QOZ Sun., May 21sl -0200Z Mon.,
May 22nd. Frequencies: CW - 1810,
3540,3725,7035,7125, 14035. 21035,

21125,28035,28125. Phone - 1855,
3905,7280, 14280, 21380, 28480. Con
tact Jeffrey Alb rechr N8WR Y, 16193
Locherbie. Beverly Hills MI 48025 re
gardillQ logs; or Oak Park ARC, 14300
Oa k Park Blvd., Oak Park MI 4823 7
USA. lor rules.

MAY 22-27

VAN ALSTYNE, TX Amateur as
tronomerslHams representing the soulh
west region 01 the Astronomical League
will be operating Station K5GH at the
17th annual Texas Star Party. Operation
will be +/. aRM: 28365, 21365, 14265
and 7265. SSTV and CW contacts on
request, For an ast ronomical theme
aSL card, send QSUSWL report and
SASE 10 K5GH- TSP, 26 19 Bordeaux,
McKinney TX 75070 USA.

MAY 2T-28

CLARE, MI The Clare Coun ly
ARES/RACES group AASKP will oper
ate 1200Z-0000Z to commemorate the
11th Wildlile Festival of Clare County,
Operation will be in the lower portion of
the Gef1eral bands 15-80 and Novice
10 meter voice, For a certificate, send
QSL and a 9" x 12 " SASE to Clare
County EC. P O. Box 262, Farwell MI
48622-{)262 USA
SUMTER, SC The Sumter ARA will co
erete their annual tns Festival Station,
KQ7E, from the wortcI famous "Iris Gar
dens," 2 PM EDT on the 271h-2 PM EDT
on the 28th. Listen for them on the l ow
er 30 kHz on the General portions of 75.
40, 20, and on 28.300 thru 28.500. For a
certificate, send $1 to The Sumter ARA.

P.O. Box 193, Sumter se 29150 USA.
ATTN: Special Even/.
VICKSBURG, MS The Vicllsburg ARC
will operate N5QDE in conjmcton With
the Reenactment ot the Siege 01 Vicks
burg Civil War Battle . Operation will be
in the General phone portions 0140, 20,
17, and 15 meters, and 28.465. For a
special a SL card, send est, and SASE
to Ed Magruder, 2485 Warrenton Rd.,
Vicksburg MS 39180 USA

MAY 29

ELGIN, IL The Elgin ARS will operate
W91KN to commemorate the annual run
ning 01 the Valley Fox Trot 10 mL race.
Operation will be 1200Z-1700Z in the
lower portion of the General sutcenos.
on SSB and CWo6 meters SSB, propa
gation permitting. FOf a cenncete. send
QSL and Business size SASE 10
EA R.S.. PO. Box 1351, Elgin IL 60123·
1351USA. •

JUNE4

PLYMOUTH, CT Radio amateurs in
Plymouth will operate designaled sta
tions to celebrate the bicentennial of me
Town 01 Plymouth. A limited number of
special ce rtifica tes are being made
available by the Bicentennial Committee
to commemorate the contact, Operation
will be in the General portions of 160,
80. 40,20, 15, and 10 meters as propa
gation allows. OSL with an SASE 10
KIEM, P.O. Box 12, Pequabuck CT
06781 USA. IllClude a shipping contain
er large enough 10 hold the 9 1/4- x 13
314" cerutca te. or a No. 10 business eo
veope for a Ioided certificate; along with
sufficient return postage. Iii

CIRCt.E 1.... ON READER SERVICE CARD
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are only $12 each, making this channel
ized approach much less expensive thar
synthesiZed receivers, even if you neec
10 buy several crystals for the saieuues
you want to hear. And you'll get a lot 0 '

satisfaction doing the assembly yourself.
For more details, contact Hamfron /cs

Inc., 65-F Mould Rd. , Hillon, NY 14468
9535; (716) 392-9430. FAX (716) 392
9420. Or circle Reader Service No. 206
Please tell them where you saw this an
noencemem.vou will receive a corrorsu
data sheet, iflCluding preamps and heli
cal resonator filte rs for the 137 MH;
band . They also nave copies of t hE
WeaffJer Satellite Handboook.

software developers is available from
the factory.

The [)CU- l and rotator are available
in both 110 VAC an d 220 VAC ver
sions, operating on 50160 Hz.

Suggested retail price fo r the T2X
(DCU-l and T2 X Tailtwi ster) is
$799.99, for the Ham IV-D (DCU-l and
Ham IV) $749 .99 , and the DCU-l by it
sell is $519.60. Interested amateurs
should contact thei r favorite Hy-Gam
dealer for pr ice and availabitity informa
tion,

For more information contactTelex
Communications, Inc. , PO Box 5579,
LinCO/fl , NE 68505; (402) 467-5321,
FAX (402) 467·3279. Or circle Reader
Service No. 203,

HAMTRONICS

SHACK ATTACK

TELEX COMMUNICATIONS

Display your amateur radio license in
style, with this CaHsign License Plaque.
HanciCratted from aioewood and hand
finished with two coats 01 polyurethane
gloss lor a oeauutut, natural appear
ance, this handsome dark wood plaque
is a great way to meet FCC sectoo 97.3
station license requirements while en
hancing the looks 01 your shack.

This 7,25" x 12" plaque includes a 5"
x 7" clear Plexiglas cover for your li 
cense, cardboard backing, self-leveling
picture hanger hardware , and - of
course-your callsign inset below in
large 2" pine leiters.

The Calls ig n license Plaq ue
is available for $19.95 plus $3.50 S&H,

For more information, contact Shack Af
ucs. 1394 N 770 W, Dept. 49, Orem, UT
84057-5903; loll-free (800) 573-7388; E
mail; kb7vrd@aoJ.oom. Or Circle Reader
servce No. 204.

It is well known that Hamtronics, Inc.
makes a very eaecwe wideband FM re
ceiver module for 137 MHz weather fax
reception. The new R138 Receiver now
has a companion accessory, the AS138
Scan Adapter Module.

The crystal-controlled R138 Receiver
has fOUf Channel oscillators. You select
a particular satellite simply by grounding
the desired control line with an external
switch. Crystals, available lor all the
com-no n satellites, simply plug int o
SOCkets on the board.

The new AS138 Scan Adapte r lets
you monitor the various weather serer
tites while you're away from the shack.
Consisting of a small PC board, it con
tinually monitors the receiver, scanning
the four channels. If it hears an active
satellite overhead, the scanner stops on
that channel and turns on a relay. The
relay can be used to activate a tape
recorder, letting you play back the tape
into your demodulator unn whenever
you have the t ime to reprod uce the
satellite images on your computer.

At only $129, the R138 Receiver kit
Is quite a bargain . It is also available
wired and tested for $189. The AS138
Scan Adapter Module is $39 in kit form,
$69 wired and tested. Channel crystals

Telex introduces the DCU - l
Pathf inder, a state -of -the-art Digital
Control Unit for Hy-Gain antenna rota
tors. Designed to be used with the
Ham IV and T2X Talltwjster. it Is also
backwards compatible witll any 8-wire
Hy-Gain rotator, such as the Ham II or
Ham III.

Featuring digital bearing readouts to
1 degree, motor slowdown and eight
second automatic brake delay, it also
offers automatic ca libration and se
lectable center 01rotaton.

Six programmable memory presets
let you program favorite beam head
ings, highly desirable for contesting,
DXlng, and VHF/U HF work. You can
easily re-setme memories at any time.

RS-232 compatibility allows rotator
control from your computer, and a seri
al pass-through capability lets you con
nect your rado, terminal TNC, modem,
etc., to this serial port. A 6O-line BASIC
control program comes with the manu
al, and a free information packag e for

The RC2 comes with a 68HCll mt
crocontroller board that plugs into the
radio 's PLL socket, a display board
that houses the display, keypad, sta
tus LEDs, and a new front panel. The
only wiring needed is +12V, GND, CO
(carrier detect), and PTT, all of which
are easily tapped off the radio. The
RC2 uses the radio's original volume
and squ elch controls, and mike and
speaker jacks. The main board and
display board connect via a 26 -con 
ductor ribbon cable, and everything is
designed to li t into the original case.

The price is $110 plus $4 S&H (VA
residents add sales tax). For more infor
mation , contact Microtek, RR3 Box
4361, Bumpass, VA 23024; (703) 872
7020. Or circle Reader Service No. 205.

cellation of the offending signal.
The unit works with any recei~er/

transceiver with up to 150W PEP out
put power. A built-in RF detector auto
matica lly bypasses the unit whenever
transmit RF is detected, (For use with
a high power linear amplifier, the unit
must be installed at the lower RF lever
of the transceiver, il transmitting is an
ticipated.)

The ANC-4 connects between the
main station antenna and the receiv
erltransceiver's antenna connector. A
short wire antenna and a short col 
lapsib le whip are supplied with each
unit to act as a noise pickup antenna.
If no main station antenna is availab le,
the ANC-4 can function as an act ive
antenna by plugging the rotse anten
na (or a longer wire antenna) into the
noise anten na jack and using the
NOISE GAIN contralto increase the
antenna output, The unit requires
12VDC @ 300 mA o Adapters are
available from JPS.

For more informat ion, contact JPS
Communications, Inc" PO Box 9775 7,
Raleigh. NC 2 7624-7757; (919) 790
lOll, FAX (919) 790-1456. Or circle
Reader Service No. 202.

lent audio quality and up to 2.5 watts of
audio power when used wilh an 18V
power supply.

The receiver oscillator is eoeieo by a
buffer amplifier and provides an external
counter for ITlOflitoring the receiver's fre
quency.

The circuit board and front panel ad
hesive ceca' are designed to be used
wilh the Radio Shack 270-253 cabinet.
Cabinet, power supply adapter. knobs,
power switch, connectors. and hardware
are not supplied but are available from
Radio Shack.

For more information. contact Boyd
Electronics Co., 1998 Southgate Way,
Grants Pass, OR 97526; (503) 476
9583, Or circle Reader Service No. 201.

From J PS Communicat ions, Inc .
comes the new ANC--4 Antenna Noise
Canceller. Installed at your
recerveoua nscervee's antenna con
nector, this RF device cancels locally
generated noise (power li ne no is e,
comouterrrv no ise, electrical no ise
from loca l machinery, etc.) from sig
nals received by a primary antenna.

By removing the no ise before it
gets into the receiver and atteots the
receiver 's AGC circuits , it allows re
ception of signals well teow the noise
rever induced by the interference.

It works by detecting the local inter
ference signal, matching its amplitude
but reversing its phase, thereby can
celling the interference. Front panel
controls provide phase and amplitude
adjustment, for extremely deep can-

JPS COMMUNICATIONS

MICROTEK

Boyd's new RW series receivers 01
fer an excellent means of setting up a
low cost stat ion for QRP operaton on
20, 30, 40, and 80 meters.

True superheterodyne direct conver
sion receivers, they provide excellent
frequency stab ility, with no drift during
operation

The single circuit board features the
NE602 mixer IC. popular among ama
teur receiver builders. An easily ao
justable two-stage input preselect filter
reduces cut-or-band and harmonically
related signals, and with an approximate
O.1~V sensitivity, even the weakest CW,
SSB, and AM signals can be heard, An
input RF GAIN coreorionownq this tiller
reduces overloading from strong nearby
stations.

A six-pole audio bandpass filter with
a low frequency cutoff ot 250 Hz and
high frequency cutoff of 2 kHz reduces
hum and lOw frequency noise, and pro
vtdes good station separation. Th e
LM380 audio amplifier IC assures excel-

Ever wish your Ramsey FX146 2
meter radio had some commercial-rig
style bells 'n' whistles? Well, with the
RC2 Radio Controller add-on from Mi
crotek, it will.

It' ll have a t z-bunon keypad, 7
segment LEO display, 20-c hannel
memory, fast scanning (lOOms/chan
nel), direct entry of any frequency from
140.000 to 179.995 MHz. and the abil
ity to set standard repeater offset with
the push of a botton.

Compiled by Mike Nugent WB8GLQ

BOYD ELECTRONICS

NEW PRODiiciioo'Feedba"~'d
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BARTER 'N' BUy""F.....''''''
TlA'n your old ham and cornp.Aer gear no ca!tl1'lOW. Sure. you can wail for a hamlesllO

try a'Id~ it, IlIA )OJ know you'I ge{ a tar more reallISIlC pnce • yo::a.J have it out whe<e
100.000 iICIYe ham poIenbal bt1f'eJs can see i11han fle lew tuldr8d klcaI hams ..no come by
a Ilea malllEll 1aCI8. O'llld< )'OUl' aee, garag&. ceIil. and cloisoeI stll!tYes and gel cash !Of your
ham and ccmpuIeI' gear before "5 too old to sell. You know )OJ'r& noc goong 10 use it lI98'n,
so..ny I9aYe it 1o")'WI' WIlklw to IhrOw tM? That stuIIlsr'l~ ge!I/II'!l -.y~

ThB 73 AN Marl<el, Balter 'n' Buy. OOSIS you peaIllTS (8WnOSI:~I"S 10 35 cents a won:!
to" no::WiWaI (lIOl lClJllVlle/Cl3l) ads and $1.00 a word Ioroo,.,.oal acJs. DttI'l plan on **'g
a long Slay, Use~ cram it ilL EU be I'ol:nesl, Th&re are pIenIy of hams ..no k:/rIIG
to tuc Itw'qs. so" • dollsnl wen. say so.

Make your list CQrot f'oe won:ls. n:Uling yourcall, eceese and ItJOntl f1UTtler. h:lude a
d"o9d< or your CfeltI card number and expration. ll you're plal;:lng. C(IIlVllelcial ad, i'd.Ide an
aotiDonal~ 1'UIIber. separate from your ad.

This ISa monthly magazine, no! a daJIy roewspaper. 50 fl9Jre a couple monIhs befooIlhe
<ICOOrI starts; !hen be prepared If you gel 100 many calls. you pnced ~ low. II you don't gel
many calls, 100 high.

SO gel busy. Blow lhe duSi 011. check everything 0l.C. make sure rt still worI<s rigll and
maybe you can help make a ham new(:OfTIllf 1)1 reti red oId ll/11&f happy wilh that rig you' re IlOl
using now Or youmight gel busy on your compuler and pu1 10geltler a i st 01 sman gearlparts
10 sand 10those im8l'lls'ed~

Send yoor ads and payment to !he Joyce Bocash. 73 M'l f/azine, Bane ' 'n' Buy. 70 At.
202N, Pe1arbofough NH 03458 and gel set fOi lira pIlooa calls

The deadline for the July 1995 clas
sif ied ad section is May 11.1995.

ALL ABOUT CRYSTAL SETS. Theo
ry and construction 01 crystal set ra
d ios. $9 .95 each, ppd USA. seoe 10 :
ALLABDUT BOOKS. Dept. 5 , P.O.
Bo. 22366. San Diego CA 92192_

SNB200

SUPERFAST MORSE CODE
SUPEREASY. Subliminal cassette.
$1 2. LEARN MORSE CODE IN 1
HOUR. Amazi ng su perea sy tech
nique. $12 . Both S20 . MOlleyback
guarantee. Free catalog : SASE. Bahr
T9. 150 Greenfield. Bloomingdale, IL
60 108, BNB22 t

INCREDIBLE OX SITE for individual
or ham ciub in Northem Virginia. ONE
OF A KIND!! Full y furni shed 2 bed
room cabin with 40' x 15' deck ever-

looking Shenandoah Valley. 3.5 acres
MOL on top REPEAT on top 01 Blue
Ridge at 2100' . Convenient , easy ac
cess. one hour west 0 1 DC & Dutles
Airport . Hall down, will finance bal
ance . Serious Buyers only. DIC K
KD4ATB, 813-347·5444 . BNB235

1995 Nati onw ide Hamfe s l L ist &
News Letter, $5 ooc. "Hamtes!s '95"
Box. 607, Hatbc:wo. PA 19040

BNB245

ROMAC RADIO EXCHANGE. a revo
lutionary new compuler OIl·I,ne service
for buying and selting amateur radio
equipme nt. Why wail lor week s or
even months to sell and buy equip
ment. Call today! Free unti l July l ,
1995. (300 to 14400 baud, B/N/ 1.)

1-810-486-4878. BNB260

Continued on page 82

PROPAGATlON"'""" - ''''''''
Jim Gray W1XU

miles , and nighttime skip to 2.500
miles.

80 and 160 Meters

Good OX from sunset to sunrise OIl
Il ights of low atmospheric noise. and

Skip to 2,000 miles or so. Requires
verticaltransmit\lng antennas and hori
zontal (preterably Beverage) antennas
tor best results on receiviog. Lillie, if
any. daylight activity OIl 160, but some
on 60 meres. Iii

MAY 1995
SUN MON TUE WED THU FAI SAT

1 G·F 2 F 3 F-G 4 G 5 G-F 6 FoP

7 P 8 P 9 P-f 10F 11 F 12 f ·P 13 P

14 P-F 15G 16 G 17 G 18G 19 G-f 20 F

21 F 22 F-G 23 G 24 G-F 25 F·P 28P 27P

28 P-f 29 F-G 30 G 31G

0002 04 06 CIl 0 2 4 16 18 20 22

EASTERN UNITED STATES TO:
, , ,

"-'SM 20 20

"'GENT.... is rs " rs ".wsnw.~ ~ 20 20 " "CANAL ZONE 20 ~ ~ ~ ~ 20 rs " " " 20

' OOUWD ., ~ ~ 20 20 20 20

HAWAl t 20 ~ ~ 20 20 "ON"" 20 20

'''''" 20 20

MEXICO ~ ~ ~ ~ 20 is is " "PHILlPP tNES 20 20

PUERTO RICO ~ ~ ~ eo ts ts " "SOUTH AFRICA ts " "U.S-S.R W 20
WESTCQAST M M ~ ~ ~ 20 20 20

CENTRAL UNITED STATES TO:
ACAS'-' 20 ~ ts
ARGENTINA " " "AUSTRAlIA rs ~ ~ 20 20 "CANAL ZONE ~ ~ ~ ~ ~ ~ " " " 20

' OOUWD ~ ~ ~ 20 20 20

HAWAII ts 20 20 20 ~ ~ ., "ON"" 20 20

""'" ~ ~

"" CO ~ 20 ~ ~ ~ ~ rs " " ~

"""",,,",S ~ 20

PUERTOACO ~ ~ ~ ~ ~ ~ " rs " 20

SOUTH AFRICA " " 20
USS R ~ 20

WESTERN UNITED STATES TO:
ACAS'-' 20 ~ 20 ~ ~ ., ~ "ARG ENTINA " 20 ~ ~ ~ " "AUST RALIA " ~ ~ ~ ~

CANAL ZONE 20 20 20 20 20 20 "ENGLAND 20 20

HAWAII " 20 ~ ~ ~ ~ '" "INDtA 20 20

JAPAN 20 ~ 20 ~ '" '" 20 20

MEXtCO ~ ~ 20 20 20 "PHllIPPtNES " ~ ~

PUE RTOAICO 20 20 20 20 20 20 "SOUTH AFRICA " "U.S.S.A 20

EAST COAST M M ~ ~ ~ ., 20 20 20

30 and 40 Meters

Good OX from slightly ener local
sunset to just belore local sunrise.
Signals from the east peak between
sunsel and ITMdnight. and from att oth·
er areas between midnight alld sun-
rise . Dayl ime short skip to 1,000

10 li nd 12 Meiers

Occ asion al F2 ope ntnq s to t he
Southern Hemisphere during daylight
hours. The bands close at sunset.

15 and 17 Meters

Consistent openings to Africa and
Latin America, and short skip to about
1,000 miles during daylight Bands
close at sunset or shortly after.

20 MeIers

Your best band lor OX to all areas
of the wor1cI belWeell sunrise and wei
past sunset, and short skip to 2,000
mi~ dumg daylighl hours.

Signals suddenly ladiog. AS!), even OIl
a dead·sounding band , you ought to
give at least one or two COs, as re
sutts could be very surpnsing.

For this month, mose who are reo
tired, or have weekdays available, wi!
do bener than those wtIo can operate
only on weekends. Don't give up .. .
better l imes are ahead ... but you
may have to wait a few years.

Jim Gldy W1XU
210 EaSl Chareau Circle
Payson AZ 8554 ,

Special Forecast
This Month

Ma Natu re seems 10 have COil
spired this mOllltl lOmake every wee«.
end 01 the mooltl Poor (P) or Fair (F)
or trendiog to either 0 1 these eono
nons. Btend Ihat with the general
movement away trom $priog Equino_
(good) to Summer Solstice (poor) tor
the HF bands, and you have a mix that
will conspire to make you really work
for the OX. Add to thai gloomy oullook
the rapid decline of Sunspot Cycle 22
10 its expected nadir at the end of this
year or early in '96, and you have
"band cononons' that haven't been so
bad since the last Cycle 21 al about
this lime in ns progress,

However, thai doesn' t mean Ihere
woo'l be allY OX at all .. , it just means
you 'd bette r sharpen your skills ill
these areas: weak"'Signal copy. careful
tisleoiog at all limes, and close etten
lion 10 WWV aod /heM" forecasts al 18
minutes after each hour I use the 10
MHz Irequeocy because 01 its corwe
niance and the usua lly good signals
h~.

On the plus Side. you may wei find
SporadiC E propagation OIl some days
as high as 10 meters. wiltl Slroog skip
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CornerBeam?
S'NR < \ .2:1 1CfOII. lbc b&nd
o.", ofa \ S fI Vagi
~ dimmWon Cl"n 7 ~

010 dB f roou.1O Bad Ibtio
fH' Iv .lf.....-. Bumwidth
~l$cbra:dy Mo_
\b'IiQl c:e HoNouall't>lariuma
2meIm S, . , .~ IofH:I, SH~. 70= $11' . o...I l.w~ Sl6.'l
~ OIl!)' 10 Ik. Add SII SltiJlllins: A H.ldhoi . Info $1.

,.t,velllSAJWat Order Ko<Llac
Box SOO62 Pf....., lIT~ lil t J7J &I~

KPC·3 TERMINAL PROGRAM User friendly, split
screen, AutoConnect 32K scrcuoacs buffer, Inte
grated Editor, Save & send files easily. $29.95 or
SASE lor FREE details. ComTreK, Bo~ 4101. Con
cord NH 03302--4101. BNB271

ORP TRANSMmER~ watt kits and asembled
models for 20M. 30M. or 40M. Fun to build! 2
stamps lor "mill iwaler" infor. teenecnre. 32F Ply
mouth Park. Cooshohocken. PA 19428 . BNB280

ORCLE 310 ON READER SERVICf CARD

LiTZ+ LONG TONE/DTMF DECODER
Remoteccntrcl. Long tone detector. on.fF detector, and D1MF monitor 0:11 In o ne u nit!

• Four simultaneously monitored DTMF events (any combination of long lOne or DTMF).
• "Any" character long lone events. Minimum duration programmable from .1 to .5 seconds.
• DTMF key code sequence: events of up 10 16 cnerecers each. 110 3 char. group call-up.
oTwo independeO!ly conuollsble relays anached to event occurrences (on. off. toggle).
• 2400 BPS asynchronous echo of received data. (RS·232 level conversion hardware required.)
• Kit includes 2" x 3" PCB, wire and connector components, 3.5" disk, (05 .205 opt) and manual.
• LTZ·OI uses II nonvolatile EEPROM for setup storage.
• PC compatible software inc luded for programminghnonitoring.

- Software allows eilSYsetup of all LTZ.-OI feallU'eS includingeven15, .alens. and limen.
- Soft warecontains monitor fuOClion with optional disk klgging of .ll DTMF .ctivily.
• Software IIIpport1 detailed priming of all setup parameterS.
• Simple.erial inlerfa..-.e to cornlorcorn2 oh PC for downloading te!ups ( Jttllp downlood I'dru inchukd}.
• The 1asI teIUp downloaded is ...ved to disk in-be!Wl:ll:'P~ _iolll. . . .

Quantiry,~y re"lponsc team membet- and other di!ioCOWlts aV1l>labie. Call for mfonn'llbOn.
LTZ-ll1 $89.9S+SH VIS C/COD

DWYER WIND SPE ED INDICATOR only $55.00
plus $4 ,00 SA-f, For home or cmce. Accurate. Iow
cost. practiCal. Roo! mounted pickup . Seod check or
M.D . to: RAD-MON COMPANY, Dept A, aox 751,
Marathon NY 13803-0751. (N Y Residents add
sees Ta~) BNB285

COMMODORE 64 REPAI R. Fasl turn aro und.
SOUTHERN TECHNOLOGIES AMATEUR RADIO,
107 15 SW 190th s treet ss. Miami FL 33 157.
(305)238-3327. BNB295

KENWOOD AUTHORIZED REPAIR. Also ICOM .
Yaesu. GROTON ELECTRONICS, Bo~ 379, Groton
MA 01450 (508)448-3322. BNB31 0

NOW ON 80 METERS! New. knob·tuned w/digital
display. syntheSized ORP transceiver, Complele kit
only $199.95. S&H S7.OQ (continenlal US). GUAR
ANTEED TO WORK. For Info send SASE: CaIVwrite
to order: S & S ENGINEERING, 14102 Brown
Road. Smithsburg MD 21783; (301}416-Q661.

BNB334

SELL YOUR PRODUCT IN 73 MAGAZINE
CALL DAN HARPER 800-274-7373

ClACl.E 11 ON READER SEfMCf: CARD

RCl·295lY2970: New mocIrticalion manual including
PDWel" eceese. Clarifier mocIJliCation. Modulation
oncrease. Operating hints. and more, Parts rcluded.
Only $20.00 ppd in U.S_(MiSSOuri reSidents alSd
$1 .15 tax). SCOTT. P.O. Box 510408. St., Louis Me
63 151-0408 , (3 14)846-0252 . Money Orders or
C.O.D. BNB340

HR2510, RCt2950, CONNEX 3300, COBRA 148,
G AL AXY SATURN, pl us many more kits to in
crease your modulation. $19.95. (800)536-0109.

BNB350

IT'S BACK I The return of the HW·e Handbook!
second printing. ModifiCations for the Heath QRP
rigs. First class mail 511 . OX add $4 lor air mail
snipping. Mike Bryce. WB8VGE, 2225 Mayllower
NW. MassillonOH 44647. BNB404

MAHLON L OOMIS, INVENTOR OF RA DIO:
(patented 1872) by Thomas Appleby. (Copyright
1967). Second printing available l rom JOHAN K.V.
SVA NHOLM,N3RF, SVANHO LM RESEARC H
LABORATORIES, P.O. Bo~ 61, Washington DC
20044. Please send $25.00 donafion with $5.00 'or
S&H. BNB420

ASTRON power supply, brand-new wlwarranty,
RS20M $95, RS35M $135. RSSOM $195. Call for
Oltler models_818-286-0118. BNB411

aSL CARDS - Standard and custom. Your ideas
or ours. sxceuent Quality. Foil stamping available.
Many designs and type styles, Catalog and samples
$ 1.00 refundable . WILKINS. Dept. A, Box 787,
Atascadero CA 93423. BNB370

HAMS-NEED COM PUTER RIBBONS? Lowest
peces. Color or blacll. State your needs, Free info.
Special deal lor d ubs. HARCLY(E). P.O eox830A.
cccoee.OR 97423. BNB457

BUTTERNUT ANTENNAS, NEW. in box, 2 lett
H72V, $175: 3 left - H75B, 5225, (210) 435·6190.

BNB435.

Shipping: FOB Concord, Mass.
Prices subject to change without notice.

IleL lYI3A.] s.:~A~on
SPECTRUM INTERNATIONAL, INC.
Post Onice Box 1084, Dept. S

Sl
e Concord, Mass. 01742, U.S.A.

Phone: (5081 2&3-2145
FII: (50812&3-70D8

CIRCLE 113 ON READ£R SERVICE CARD

Demonstrat ion Disc (IBM·PC VGAcompatible)
of signals recorded lrom WX-SAT system. $3

1691 MHz Weather
Satellite System

1691 MHz Hemt Pre·amp.
model TS-1691·P. Amp S250

1961 MHz Receiver
model TS·1691·Recvr $450

Decoder Board & Soltware
modelTS-VGA-SAT4 $249

Low Loss Coaxial Cable (65ft)
wittl ccooectos. S65

other IoogttIs available

Track II satelile 0tbitaI Pl"Ogfam.
Tracks AU. satellites. woricl map,
print out S99

1691 MHz loopYagiAnteona
model 169H.YjN) S99

Extensions...
Recommended
lor use with
the TPM6.

T2EXT (2") $2.95
T4EXT (4") $4.95
T6EXT (6" $6.95

$1995

THTC
Urwersal CracIe
for HT, ceflulat Phone,
01" 5ccwlner. Attaches to
ee AMPS plate 01 the TPM6
01" Similar 1T1OISIIS. Seasely holds
cceecee trom 1.375" to 2.875" wide.

TPM"6
6" Pedestal
Mount. Ad
justable with
lhurrb scteWS_
Triple black linish.

$1995

TRANSEL
~7!P.~NO.L!"'.~.

123 EAST SOUTH STREET •
HARVEYSBURG, OHIO 45032
(800)829-8321 FAX:(S13)897-Q138 i I
Add$5.00S&H onANOrr1ers! I V~
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REPEATER CONTROLLER
With AUTOPATCH $99.95
DTMF Controlled Autopateh and 4 control outputs. Switch
selectable CWID. VOX or COR receiver control. Assembled ICSled
board included in kiL LED's for Power, TX, RX, Phone. Intel 8748
microoontroUer. Board size 3.8 x 6.3 inches. You add receiver,
u ansminer. power w pply ( 12v). phone line, and antenna systern,
Cir'wit board is top quI<I ity, double sided, plated through holes.,
solder mask on both sides and parts legend Shipping S4 for UPS
GROlo'}lD or S6 for lo"PS BUJE, COD add $4. For more
information call or wri te to;

_John Bell (702) 267-2704
1381 Saratoga St. Minden, NY 89423

""'U<9 00 _ ·T"-QIl V__~~~
___... _ '_....." d...-__~I_Hf_

60 ... _ C_tDl Clmoo~.-..._ ........ "__ f""'_ '. QIlV."""- Eou'louponoi«l

_ ••0-. .... 11 AntennasWe'st
(801)373-8ill !«l61 Proo.'<' UT~~

CIRCLE 336 ON REAOER SERVICE CARD

Field Day Solar!ULTIMATE MODIFICATION BrBLE VOl.IV
NEW AND MORE COMPLETEIll~=~

twflIl . W\E - eoDE8f01 ClUM I _ --- f:;.?jtwflIl_CSl'Cl S VO ' __K051~ J-
twflIl,.1!IXl fOI ClI'U.1-
twflIl' lS I!IXl Fal _ fW:Cl. ~
(JiI'BI !llleo:::u'I..£It"""~Cln'SI'ILCIWlTS "'c...:
NTH~ . '

008l aSC " IIlEA IOl /IlIIlTlfl~MlIOI!IXl • _ _
008l • 'RECU Q I "RI 1Ol CIIYI1ILQUfIl'S.
LlEA1C>E1IIOllC"S~ "",.cou:.. _ ..CIlMl$.

KDC SOUND c.."- ....!5I $29.95
112M AU Ol13 --, . !OCI'ONlfIl._
Ccn-.n713ttl Moo..l:* Q.231415S "'~''' COI C!<

CIRCLE 1S1 ON READER SERVICE CARD

ELECTRON TUBES: All types and sizes. Transmit ·
ting, receiving. microwave , .• Large inventory ..
same day shipping. DAILY ELECTRO NICS, 1091 4
NE 39 th ST. Suite B-6, Vancouve r, WA 98682 ,
(800)346-6667 or (360)896·8856, BNB 719A

SATELLI TE EQU IPMENT Best S5S USA, (800)
851·6534 BNB640

FOR SALE lcom IC·2SAT, IC-W2A, PK-BB Laplop
computer. personal a utopatcn. Epson Printer. An
lhony Nola, (201)284-1105 . BNB675

DUPLEXER TUNING GUIDE. A complete booklet

showing sec-ev-srec i!lstruclions on luning afl types
of duplexers. Included is theory or operation. de
tai led diagrams and much more. Send $9.95 plus
52 .50 s&h 10 RGM PUBLICATIONS. 533 Main
Street , Hillsboro NM 88042. For tasler service using
a major credit card call (505)895-5333 and order 10 

day. 30 day money back quaran tee. BNB635

HAM RADIO REPAIR- All makes and models. Fast.
ProfeSSiOnal sewce. AFFORDABLE ELECTRON
IC REPAIR, 7110 E. Thomas Rd,. Scottsdale AZ
85251 , (602)94 5-3908. BNB700

WHY RISK FAILURES With Aeria l Supports?
Dacron rope, high UV resislant roo-seetcn Military
Type black DOUBLE (unlike our coeceno-s' single)
braided. 1-800-328-4n3_ BNB557

IULD IT"THalI'OPERATE ITI

NEW LOW
PRICE!

-'-Quarterl----'--'-"y $1O/yr.
• HA,\ m REW e-tn..

• From KhlI To RF Deslp' N~w Prod. cb
• FI'H o-alfted Ads To S. 1tKrIben

~ Des._ Awanl_ For AmateuB.Ud~R
S15lyr. (Canada, M ex.ico) • $2llyr, (taul .)

PO Box UOO8JeLakewood COIJl2?fii
VISA·Me onl : l-soo.5-HAM RIG

CIRCLE 288 ON REAOER SERVICE CARD
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Sell Your New & Used Gear In BARTER 'N' BUY
Classified Ads World Call Today. 1-800-274-7373

"DESIGNING A YAGI HAS
NEVER REEl'll SO EASY!"

. . . 73 A",.t.u,.Rlldio Tochty. April '94

CIRCLE 27 ON REAOER SERVICE CARO

Why spend big $$ on unfriendly, overpriced
and very slow optlmlz~nlysoftware 111

Qu ockya ;" 1M h'Sl h sPH'd low cost. easy·!l).vw soItwaftl
le alufft a uto ciKlgn &~m,,. phiS perfonnance a na ly5's
W oth amaz'n; accuracy, ~ WIll accommodate 17 elements,
Freq 101 Ghz , mntglboom "nd liaperN ele-me-nt modeling.
fol~ d'pole sea"'. and pnnts an N~, pala, ploh and
"rapM Boch Cl>1lfOC & no~ Ye'f5lOM ..e onduded
'.~"Tw ' MI . _1fGA, .QA,CQA,~_ _ U .""",

Quickyagi"••, S39?~"
By W. ,I1".

_t-3 C1l ..... or$5C1lfar '... llSoO_ · ~C.'9' _ _
s.ndSASEfar""",,*."" • uso....or_'''''''''_
~~_~5'_!...",. spooaty3.S'...-S2S-~_ _

III"'. ""TI RAI Enterprises (602) .35-9513
_ ..J..j 5638 W. Allc4I "'v.Glendale, AZ. 85302

HAM RADIO REPA1R--Prompt service. ROBERT
HALL ELECTRONICS. 1660 McKee ao.. Suite A,

San Jose CA 95116. (408)729-8200. BNB75 1

WANTED: HAM EaU IPMENT A ND RELATED
ITEMS. Donate your excess gear, new-old-m-any
cond ition 10 the Radio Club 01 Junior High School
22, the nation's only lull·time , nonprofit orga nization
working to get ham radio Into SChools around the
coonlry as a teaching tool using our EDUCOM---€d·
ucatlOf1 Thru Corrmunication---program. Send your
radio 10 school. Your donated materer will be picked
up ANYWH ER E or shipping arranged, and tms
means a tax deductJoo 10 the luI extent of the law
lor you as we are an IRS 501(c)(3) charity in our
15th year 01 service. h is always easier 10 donate
and usuany more financially rewarding. BUT MOST
IMPORTANT your gilt wilt mean a wtlole new world
of educat ional opportunity lor children nalionwide.
Radios you can write oft, kids you can't. Start 1995
by helping a child and ycerselt . Write, phone or FAX
the WB2JKJ "22 Crew" today: The RC 01 JHS 22,
P.O, Box 1052, New York NY 10002, 24 hours call
(516) 674·4072 or FAX (516) 674·9600. Join us on
lhe WB2JKJ CLASSROOM NET, 7.238 MHz 1200
1330 UTC dai ly and 21 .395 MHz lrom 1400 to 2000
UTC. Meet us at Ham-Com 95 in Arlington Texas
June 8 thru the 11th. BNB762

GREAT PR ICES on connectors, coax. antennas
and amateur radio equipment. 1995 catalog, $3,00,
RC KO NTES, 465 crou.tcanc Falls. 10 83401
(208)522-2839 BNB730

PACKET RADIO Join TAPR. connect with (he
la rgest packet/digital group in !he US . Creators 01

the TNC-2 standard. Benellts: newslener, software,
discount on kits/publications . $l5/year US, S18
carLiMex. $25 elsewhere ViSa!MC. When joining.
menuoe 73. receive TAPR's new book. Packet Ra
dio: What? Why? How? (S9 value) FREE! (81n 383
0000. Mai1: 8987·309 E. Tanque Verde Rd. 11337,
rocsoe AZ 85749·9399, BNB765

MINIATURE POLl CE RAD AR TRANSMITTER One
mile range . $41 assembled, $31.00 kit . 9025 Gold
water Rd, Bldg. 1ooA. Fort Wayne IN 46825.

BNB719B
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HamWindows
Your gateway to the world.

Software that combines the amateur radio
with a personal computer .

Hamwt-d_. rae.
IllO$2 ........ La..

B-u.,t_ B"cll ca. lnM6
[714}11:lI-4222 "AZ (714)Ut U77

SERIOUS ABOUT SOLAR POWER? The PVSP
starter kit oomes with a 32 walt Solarex VLX panel
and a len amp SonlogiC charge controller, Special
in l roduclory price $275 plus $7 Shipping. SUN·
LIGHT ENERGY SYSTEMS. 2225 Mayflower NW.
MaSSIllon OH 44647_ BNB774

R-390A- SALES-SERVICE--f'ARTS. Info SASE:
MILrRONIX. P_O_Bolt 3541 . Toledo OH 43608.
BNB81 3

WANTED: BU Y AND SELL All types of Eleclron
TUbes. Call (612}429-9397, Falt (612)429-0292. C
& N ELECTRONICS. Harold Bramstectl. 6104 Egg
Lake Road. Hugo MN 55038. BNB915

ELECTRONICS GRAB BAG! 500 pieces 01 new
components: inductors, capacitors . diodes, resis
tors, $5.00 postpaid. ALLTRONICS. 2300 lanker
Rd., San Jose CA 95131. BNB855

ANARChy ONLINE is a resource for AnarchiSIS. In
vesuqators . Researchers. Computer Hackers and
Pho ne pnreaks. Categories Include: Computer
Hacking. Investigation Techniques, Telecommunica
tions Technology and Surveillance. Call (21 4)289
8328 for tree trial access. BNB831

MorN Code Computer Interlaces $49.95, CW F.·
lers S39.95. IBM ucense Study Courses $10. 40
10M Four Element Phased Array Anlenna $495.
Over 700 Shareware Disks in our free Calalog. Dy
namic Electronics, Bolt 896, Hartselle. AI. 35640.
(205)773-2758. FAX-n 3-7295. BNB815

III

QFlCL£ M ON READER SERVICE CARD

IfF oIUfPUCIElIS _ lfOroROlA~ ~1lSAI. IIJQITAL FffECJU£HCJ'~
_u.Io< "- "". ' '12~1 TJ(·. (I' 006 1) ,_ . ._ " 411 11ei
o = ,JIn.,. I.tOT'OAClLA_ ~'_AMT£_

.o.N7SlI _ AR:l1 33OO'N _99_ Sir* (e_~"2 .U> __.1 :H .1lO....7t2 .__ -"J'I:105 - CHS-.II C--s,. .... (5 .5 . """1 _.$ 22 .00

....~'Zf1N EIl63 ' «!H

....779H2IHI EB<7A DM' W. _ k H.rd-lo-Flnd IH"U
EB 1(W _ CHIP~"'TC

Noow!1 1K WAIT z.!\O MH. Amplil.... ~ETI\l.cu.D t.llCA CJ<PS.1JneIcoIS<Itr>o
Rf POWE~ T~...NSlSTOAS

POWER 51'l.tTtfRS"'" COIIBIHERS~ AACO TIlIl,lt,lER CAPACITORS
eee W PEP 2·PorI " " , ", $ 69.!I!i t1AOAD8ANO HF TRANSFOR MERS
1000 Wift PEP 2·1'<ir1.__ ___ , "....,$ 79,95
.200 Witt PEP . -PM ...." $ !llI.95 "" Oit-ClRCUfTMIXERS

rOOWATT ~MHzI'tJSH-I'()ll Slll.· lIHO(lMll ---" ",..$ a ,so
LINEARA/JM>I.lAfff . SSB . I'M ATv SOl·' X (10- \OOQI,l. ) " ", _.s HIS

KEBe7 ·F'l( (KlI) ...,.•__•.. ••" ••.••" ,••••. .$1 !SQ.95 • L_ P. ..FI'*.
~f86H'ce (PC _ ) " " , ,$ 18.00 lot Hao " "" _ IUp Io:lOOW)
K£IIOlN(~ .'" __ __ __ .__ $ 5.00 Ilion. 15"•• :lOm.<lOm,8Om. 1110m

DdCOI'!'II' 1I'<E' WORLD 01'
FA" $CAlf I"fta'l$lOff

_Mo.....""_S·."._'"

AMA TEUII' TElEVISION CONVElI' l"fffS
ATV3 420-450 (GaAS-FEn ",...." " .$ 49.95 K~

ATv4lKl~·ll2II(GaAS·FET) . $ 59.95M

lMffER VHF AMPLIFIERS
311 W.n _ 335A... . $ 79.95 ~~

15 Win _ !15A " " "..$119.95 K~

A_ nlol ",._, ' J

Use Your Reader Service Card Today! Our Advertisers Want To Hear From You!

ROTOR PARTS ROTOR SERVICE, ROTOR acces
sories: Brak-D-Lays, ocie-ccnoects. Pre-Set mods.
NEW models for sale. Free catalog, e .A.T.S.• 7368
State Road 105, Pemberville OH 43450. BNB996

SURPLUS ELECTRONIC TEST EaUIPMENT for
sale at deep discounts. Write, phone or lax for the
current list. Jim Stevenson, 340 1 Sunny Slope
Road, Bridgewater. NJ 08807; Phone/Fax 908-685
2296, BNB995

RF TRAN SISTORS. Japanese transistors and
lubes need dealers, repair shops, kit makers, ere.
lo r 2SC1969 . 2SC2312, MB87 19 , MRF455,
MRF 454 , 2SC2879 and more . WES T GATE
(800)213-4563, BNB950

VOICE SYSTEM- REPEATER OR SIMPLEX
Features Include announcements. messages. pack
et cluster interlace. alarm. In use WOOctwioe (any
language). PC board ere software. Complete sys
tem $259 U.S. Digilal Communications Inc. For
info . 1·306-781 -445 1, from U.S. 1-800·563·9373.
FAX 1-306·781-2008, BNB988

COMMODORE 64 HAM PROGRAMS 8 disk sides ,
over 200 ham programs $1 6.9~.32 stamp getS un
usual soItware catalog of Utilities, Games, Actull and
Brit ish Disks . HOME- SPUN SOFT WARE, BOlt
1064·88. Estero FL 33928. BNB917

FREE HAM GOSPEL TRACTS. SASE , N3FTT ,
51 33 Gramercy, Clifton Heights PA 19018. BNB960

COMING JULY 9th CARS HAMFEST & COMPUT
ER SHOW CONTACT KD8B P.O Box 512 Jackson
MI 11I9204 BNB967

PRINTED CIRCUIT BOARDS lor projec ts in 73,
Ham Radio. QST, ARR L Handbook. List SASE.
FAR CIRCUITS, 18N640 Field CI .• Dundee IL
60118. BNB966

Al DEN SERVICE by lormer faclory teChniCian.
SOUTHERN TECHNOlOGIES AMATEUR RADtO
I NC~ 10715 SW 190 51. 119. Miami Fl 33157. (305)
238-3327. BNB979

DOWN EAST
MICROWAVE INC.
TRANSVERTERS

50 MHz · GaAs FEr. High level mixer.
20W, Assem. PCB, Kn... $29S

144 MHz ~ GaAs FET. High level mixer.
25W. Kit $295. Assam $395

222 MHz ~ GaAs FEr. High level mixer,
3OW, Kn... $29S, Assam $39S

432/440 MHz · GaAs FEl, High level
mixer. Dual osc., 3OW, Assem $395

903 MHz<1 .OdS NF, 10W,Assem $39S
1296 MHz<1 .OdB NF, 3W, Kit $295
2304·3456 MHz· I .OdS NF, 2 Wetts,

Assam. only $450

Options available for all of the above

Writ. 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

Features: Only
• Code ra tes (rom 3 to 31 wpm
• Plays 51andard o r Farnswonh. $29.00
• Dimens ions 1-.3.8· x 2•• -
• Runs .0 hr o n one 9v baucry
3 Modes or Operation

I. Co n lln lo us fresh random code.
( oeloed.w.. leu,.,. ....... ps. ie A -l.. ~9, ..... lIIOO"e)

1. Random code practice ItiL
( a..d JO"I' 1«utK)' . seinlt lb••n_ k,.,.1

3. Interacllve tralnln& mode

PocketMorse
Code Trainer

Learn Code Faster & Easler
Better than code tapes
Take It anywhere to practice
Ideal for beginners to advance

Deluxe Pocket
Morse Code Trainer
6 Modes of Operation $49.00
The deluxe unil has 3 additional modes

4. Contlnlolls newt,. generated QSO.
( Now OSO ue Jenerltelll everytillle)
5. Practice code exams JusllIke Ihe rul

code leal. (in d. InlWU k-r 10 cbeck "",uncr)
, . Contlnloll5 random "",ords
Colllput.r Ai<Ied Tecbnol"lY V....MC. Add U SotH
10131 Moaroe Dr~ 0.11-. Tl7S229 PH 1I"3~0llS8 L -'
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CHIPSWITCH
4773 Sonoma Hwy. Suite 132
Santa Rosa, CA 95409-4269

_ ... nil (1'tTl~II "'" f».r. _ a••~:::

GIVE YOUR

HR-2510 HR-2600
oW.-~". '" ...

" B I G RIGS "

SECRET CB BOOKS 1-29 $10 ea., SAMS books
$15 ea. Tune up masters books 1-6 S20 ea., Uniden
export service manual $10. RCl 295012970 service
manual $10. Call for free catalog 01 other goodies.
1-800-536-0109. BNB999

EMERGENCY COMMUN ICATIONS T-SH IRTS,
Federally Licensed RadIO Operator insignia on from
& back. Large. XL XXl. (Dealers . eIcome.) Send
check or money order $15.00 + $3.50 S+H to CabIn
Flat. P.O, Box 3193, Wrightwood CA 92397 or call
lor dealers inlo (619}249-8805 Daniel. BNB1oo2

-rz; " " ,.,, '. I. , '...... '. :,..0'
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T ELECTROMAGNETIC FIELD METER
Reduce e xpol u r. to pote n tl . ll y harm ful

ektclromagneUc I i_Ids. Alph.Lab's handheld TrlFtelel
Ueler menur•• AC electric fields, AC m. gneUc f ields
end r.dlotmicrow,vliI power density . Find ground laults,
AC cu rre nt wlr•• or me.lute high·fleld genet.lors with
Ihe ItIlIgnelic Mttlng (.2 - 100 milllg. uSl, 60 Hz); kktnlity
poorly g rounded or Shielded equ ipmen t, high VOT or
fluotuce nt light ' lelds, d istinguish hot ys . ground wires
with Electr i c letting (.5 - 100 kV/m, 60 Hz); men ur.
.ntenna tacl l.tion patterns. leaky mlcrow.vliI ovens, etc.
on RFlmJcrow.lI. aettlng (SO MHz 10 3 CHz, .01 to 1
mW/cm2).

Elec tric and magnetic selt ings lire omnid irectional,
mellsl,Hlng fu ll mllg nll ude of fiel dS without the need to
reorient the mete r. Pr ice of $145 InCludes delivery and
one-year warranty.

AlphaLab, 1280 South 300 West, salt Lake City, UT 84101 . Call
800-769-3754 O R 801 ·487·9492 l or speedier service or free
literature on electromagnetic radiation health riSkS.

Budget OSL Cards $1 for samples (relundable with
order) B B.B.S., 170 North wuscn Road lt 132.
Columbus OH 43204·1263. BNS1005

SEL. L1NG: Motorola T1 930 10 meter transmitter
chassis: P350 RF unit; P353 modulator; P351, P352
power supplies. Joe, (708) 894·2482. SELLING:
Motorola 900 MHz, AM single-channel commercial
transceiver, best otte r. KI. us. (708) 966-4835.
WANTED: Wo~ing 100M IC·3A or le ·3AT. Klaus
WB9YSM (708)966-4835. BNS1004

CODE 5 News and PetitiOn if'llormaTiOn. SASE TO
KB7PNO, 503 Dubois Atreet, Cheney. WA 99004,

BNB1012

AMATEUR RADIO REPAIR. mosl makes and moo
ers. discount labor ra tes until June 1995. WEST·
ERN AMATEUR RADIO REPAIR CO., John Rupe,
Box 697, North Cove. WA 98547; (360) 267-4011 .
Thanks, AB7DR. BNB1015

~A L.MOST FREE" ao-year accumulaTiOn 01RF, mi
crowave, coaxial and waveguide cornpooents and
equipment. Large SASE lor hsl. W6KRC. P.O. Box
6117, Laguna Niguel CA 9260H1117. BNB1 01 7

SELL YOUR PRODUCT IN 73 MAGAZINE
CALL DAN HARPER 800-274-7373

for your
FREE

CATALOG

958 North Main SI.
Mansfield,TJ( 76063

MOUSER
ELECTRONICS

Sales & Stocking locations Nationwide

ELE TRONIC
COMPONENTS

Whether you order 1 part or
all 51,092..•MOU5ER stocks

and•.•ships same day!!

CALL...(800) 992·9943

SECOM-14
$71.95Je8(fl

SECOM-6
$29.95/eaeh

-~'--~
••

~

~ . .
~ .. .-'"-.._.

CABLE X-PERTS, INC.
DCPOWER $ lJf>PlE$ REGULATEO

SECOM-11
$61 .95/eech

SECOM-20
$88.95Jucn

~V~ 117VAC
OUIput VMage 13,8VOC
0utpuI Curren! Duty Cycle Corn-1uous
SECOM~ 'lAMPS 4AMPS
SECOM·11 11AMPS 8AMPS
SECOM·14 14AMPS 10AMPS
SECOM·20 20AMPS 1!lAMPS

SO% DUTY CYCLe 5 MINS "ON· 5 MINS "OFF"
.. FEATURES
_OVE A VOLT PROTECTION
- OVER CURRENT PROTEcnoN
• SHORT CURCUIT PROTECTIOH
• EXTEANAl. FUSE
• RED . 8l1{ 8 lNDtNG POST

+~e~... Rerepcwie on Seoom-6 orIy.

WARRANTY ONE YEAR Plus $hppilp
l,Iore iIllrM SWOd<fId

see CABLE X-PERTS other ad'Iertismenn

ORDERS ONLY: 8O().828-3340
Tech Info: 708-506-1886 Fax:708-5{)6..1970

113 McHenry Rd. Sui1e 240 "
Bufl8lO Grovt, IL 60089-17'97 L""!!! .t= Corrget8 Lilefil/lJ1tl Mail I IOSASE iCIl

r EVERY ISSUE OF -...
73 Amateur RadinTodav

on Microfiche! •
Theentire runof73 fromOctober,
1960throughlastycaris available,

Youcanhaveaccess tothe treasures
of 73 without several hundred
pounds ofbulkyback issues. Our
24x fiche have 98 pages each and
will fi t in a card file on your desk.

We offer a battery operated hand
held viewer for $75, and a desk
model for $260. Libraries have
these readers.

The collec tion of over 600
microfiche, isavailableasanentire
set, (no partial sets) for $285 plus
S5 shipping (USA) . Annual
updates available for S10.

Satisfaction guaranteed or money
baek! IIJUCKMASTER

Route 4, Box 1630
Mineral, Virginia 2311 7

703;894-57770800:282-5628
Internet: info@buck.com

..... Fax 703;894-9141ffi
:I

CIRCLE 168 ON READER SERVICE CARD C1RCU. M ON READER SERVICE CARD
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High
power,
compact
design set a..,
perlormance
pace This new
liT otle~ 40
memories, Doe
""~,cress It's

''"'" ..IJI(ItmQ "om
"""

The newest
~ber of"",..
banCl lamlly".
This Iwldneld
sports alllO tone
saarc/l .82 memory
channels.lutomatlC
poVftr oil, bUill-in
VOX, dual in-band
recefve tealure , huilt-rn
ClOSSband repeat
!unct lon and much
more

This""" H.T
is \tie WOrld's
smallest du-'
bIndIl, FET
0U10ut batk iii
keypa1l , v.v, u-u
ancl U. V operat,n.g
modes pllIS·menu gUide.

""'~' cressencode, MF paging,
120 memories, cloning,
SLS (ask) Ind so much
more you MYe 10 hold
and try rtf
. FT·51138

in the dollars purchasing power and the future
appears uncertain. If you are 011 the fence of buying,
don't put it off any longer, Stay tuned ."

Here's the H,F rig you've
bnn hold ing out l or! II
teetures a lull 100 watts
output Irom I &ll melers
through 6 meters WIllI a
buitt III anteM.ll tUne!" and
pD'ftf,supptv, VOX, PBT,
Rf Gain, IiJf memones
and more provide$ you
with the laIesl 1eatures
ind I"".

This new,,
Iht leatures
10U WlIIII III a
smal SIlt. II lWures
a new alphanumenc
<hsPilY, super slfQlll
f;!ofile, IIeW square
0" battery d~n,

iii keypad , AM au
crall reeeive, DSD a
CTCSS encode.

This new 2 IlIlIler mobile bol/OWI
its IUggedn.ess trom the FT·24OQH
while adding great~ features
such as advance track luning,
lime out tlmer, A,P.O.. 9600bps
opuen, 31 memcnes, the new
"omni-glow" LCDdispiay and
more!

,_ .
, : , 1 1 ,-, -"

teem does ~ again with a
new radio worth the word
-eee- utililing DOS
ledHIOIOQ1. 1 Hl 01 tuning
feSOIlIllOn is dis;llayed
with VOX, RF gain. tee
watt, 101 memofle$, quicll
$pIil auto antenna tuning ,
dlloll CW 1lOrt5 iflIl more
stack lIP 10 a IIIIlut1l
packed Hf no.

YAESU~

•••••••••••••••••

This dual bIDd mobile lutum
100 ml1florieS, cross band repeat.
lighted keypad, bUIIt· in dup ll~1f

and a smail l ootpl im, Dual watch
capabil i~ roun ds out this 50135
watt VHfltJHFtransceiver. Packet
ready.

The FT·
""'AT.......
tionary HF~ wI'Iidl
answers lhI tall lor a truly
pl1C\leal mobill rllllo, Ils 1lIl101II
remote-llead COIlStrvetion IlloWI
Installallon wlllre no other
transallw r can be mourned. 100
walls. 100 memories, dual VRl's,
If Notch and many more ieetures
• FT·900

~ IIIION), IIOlJlaN

~ )I-t· n,udlPM
Call For Calalog SAT. IOAM-uPM
"'k For Elt. 22 CST•••••••••••••

jllDLAND

13-005

ThiS easy to use dual
bander 1$ jam packed with
spoecial In tures hke
$lmu ltlneous dual b.l1ld
reetivt.~ ',ont
"""I. flImotB !)geration
and mucll. mIlCh 1'1IO"

••••••••••••••••••
I'AX (612) 786 ·U51:J

ThiSslim line
dual bander
spor1S adct
maIn. LCD(for
I Ptfleet Alplla
numerIC
dISplay). 82
memones, non
YOIat* memory
WI1Il 10. DTSS.
DTMF " cress
'IN " UIlJ
~& "F£T"
1>0_ make
this. ,.;nne.

' "~' -
' " .,.;,- " .• •

Satellite and all-mo<le 2m17OCm
worll gets exciting with Il'll$ l ull
l.,lure Ifanscelller Linked tuning,
12 unl ink memorfiS , 100
memo~es, and 2 optional modules
oilers band e>rtens ions for 6m,
nOMl1l, or 1.2 GHz operation.

ThI new FT·990 combolln lhI
ba5ic tedlniea/ fe.alures 01 111II
10p-ol·1he-1IIle model with several
new Idvances in both Ir&Il$mmer
Ind receiver Cirturtry, Digital M er,
90 memenes, Wide dynamIC range
and much more!

KENWOOD

This tillY HI is
a feature
pacQll dual
eaneer.
Ergonomi(:
des i ~ ~
combined with
CTeSS "
OTMf paging
Excellent
5eMrtlV'ty Ind
greal • ..clio
makes lor.
great ~IO
~.-

Fun"! full. but you can be very
serious with thl$ lleavy duty
competrtor. Dual recelVel1. 200
WlIn outjllll. 99 memo"" all(! 108
dB dynamIC range gives 10U !lie
perlormance edge

B.
C

N~
VHfl
UN'
m
baoller wF\f1 thud D.lInd
optional indudes many
Inlwlamen1s sUCh as .
d'teef trequeney ttIlry.cress encode. OTUF
remote como! a1lll much.
ml;lCh more. Also fV;IiIlIble
In aIn-ba~d moo..
TI,I.9-l2A,

Th~ _ Irans.cMI deliwrs !he
l un and pertorrnance you're
Ioo~ lng for while 511\1,"g on a
budgel! It has 100 watt output.
100 memories, DDS, IF Shift FET
front end and a gene ral ccvereae
recever.
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FT-2200n200
JusI 5.5"V1' x 1.6'H x6.5"0, the fT ·2200i7200
radiosare designed 10 fi t into 10000y's more
compact cars with ease.
SPEClflCATIOSS · frequency COVt' rajle:
FT·2200 RX; I IO·l lSO ~lIb;. TX: 144·148 Mllz.
~T·noo RXfI'X: 430-450 Mllz. • Wide
Receiver eo..~ rage: 110·1 80 !otHz • AM
~Aircraft " Receive: 11 0.139 :.1Hz . Built-in
DT:-IF PaginglCoded Squelch . Selectable
Channel Only Display · 10 }lemory DT!>IF
Auto Dialer e Backlit DntF:-l ie • I't.Jwof:r
Output snt2OJ5 Watu rrr.tao 3511~Watts)
. 50 rolemory Channels . Remote Operation
wi Optiol\ill ~IW·2 . cressEncode Built-in
• Optional Dill.ital Voice Storage System.
AcctsSOrits.:: Set yourauthorized Yaew dealer.

,
"""" COfT[R~1.,~1~TU£D TO 1.... WIl, ruee

V 1/,

136 145 1S2 l59 16$ 173
FREQUENCY (MHz)

3-Slage Advance Track Taning (All) - Tile eJletusiv! 3·Stage Advance Tratk
lunmg lrool end automatically adJ\rSts band Wl(lth sensItM1y atlOSS the entlft
receiver range. wtlile malfltailling seIectMtt spetlliC;ahOns An Sil,jmlieantly
reduces interference from Ilter-modulatJOn and lront end ovet1Oad

Specifications
• Frequency Coverage:

FT-2500M
RX: 140-174 MHz
TX: 144-148 MHz

FT-7400H
Axrrx: 430-450 MHz

• Rugged Military Spec Design
• Advanced Track Tuning (All)
• Selectable Alpha-Numeric

Display
• Omni-Glow" Display, largest

available
• Power Output:

FT·2500M 5OI'lOI5 Watts
FT·7400H35/1 515 Watts

• Rip Up Front Control Panel
hides seldom used buttons

• Backlit DTMFMic
• 31 Memory Channels
• CTCSS EnCOde Built-in
• Automatic Power Off (APO) '
• Time-Out Timer (TOT)"
• Manual" or Automatic

Backlighting Adjustment
• Accessories:

Fp·800 20 Amp HD Power
Supply wI Front
Mounted Speaker

FRC·6 DTMFPaging Unit
FTS·17A CTCSS Decode Unit
SP·4 External Mobile

Speaker wI Audio
Filters
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