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The RIT and &TX functions indepen
dentlychange the receive or transmit
frequencies, respectively Gn'at ror
split frequency operation or for
compensating for the frequency
drift or another s atton.

The Ie·736's offset freq uency for
Quick spnl function can be pre
programmed. ASpnt Lotk function
prevents you from mistakenly
changing the receive freq uency while
changinRthe transmit frequency,

Anewly designed DDS (Di rect Digital
Synthesizer) provides Ireq uency
resoluuon to an exacting I Ill . Rutalc
the main dial and experience the
(omronahle analog rt'Cling of fine
lUning. ore compkse dial rotalion is
equal to l OO Hz.

IC·73/l's l'A circu it 10 obtain 100%full
duty cycle operation. performance you
can count on under the most
demanding or cundnlons.

C\\' fans will love the IC"736. The Full
Irtak-Ia Fundlaa (QSK) allows you
to receive signals betwee n transmitted
kc.oyi ng pulses (semi break-In is also
available}, Separatel, Designed (W
K.y Jacks allowyou 10 connect heth a
menlO!)' h ')'CTand a paddle - great
for COOll'S! operation!

The Doubl. lond Stocklllg RIgisler
memcnres 2 frequencies along with
modes in each band so it can be used
like 2 VfO"s in 001' band.

Lp to 10 f1t<tronit "Me. a Pods"
are a\'aiJabie. This is espt'dall}' usdul
during COlltests Of IlIhile OXhunling.
" ben C1lching a bIIl.iOll yoo ...ould
like to lnnPOr.1ri~· !>tOrt, Simp!) push
tIw memo p-.whrite button. The
frequency and mode Is autOltU.t~·

stored in a IlltlllO pad so}OO un
ccnueue band Sl'lIrching.

(ot intttference rejt'ction . !he
IC-H6 b2S PISS_d T"'-t and a
flotm Fit.... During crowded band
ccndmons, thnt: tAo functions un be
used in combination, pM idingan
extmtte/y efJecm'e method 01 reducing
IllOSI ~fC$ 01 in tttferen~ .

PlY Gorllrterlstlcs
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.\,ou'}'flU am uwk ali oftheHF
bands A\'Dhallt! access to one ofthe
mmt excitingamateur bands _ 6 ,t11
The IC-736 is all ali band, all mode
tmnscetier u'itb a gl!lIerai COIY!lYl,g(!
receiver: Onl)' an antenna, t11t1XiaJ

caue andACoutlet are nf'a'I.~t1".' to
gel up-and-ronning with Ibis rig.
Cutllng edxefeatures and ''Plug 'n
play" operation make the IC-136 a
"complete stl1/u;n in a toxt:

The IC-7}6's eompaci ~lld cil-'iCrly
designed AUIDltGllc Al letlna Tuer
has preset memories for each IlM)kHl
step. thereby pl'Oliding very high
speed tuning. 'runes aLI ham bands
plus 6 M!

Equipped _1m 2 AattIM <o.edon,.
lilt lc-736includes anA'IOftlotk
h l._ Sde<tor. In each band, the
band memory memonzes the seeced
antenna so you don ', need 10 change
an alllffiltl manlWly ncb time you
change theopenling band.

The 1e-736 emplO!''S power MaS
FlT's In thedrtver and final amplifier
sages, pfl.I'\iding a dean, 100 ' of
OOtpul power ecer all oltht ham
b:lIIds 3$ well lIS the ;0 Mllz band.

An lie . Ii Die-<Ist fnll_ and 2
Lorge (00_. Fem hdp!ilabilize tIw

Transminer (IN Ratio

Your Horizons
etersl



ATH-10 ATH-15 ATH-30 ATH·50
CALL CALL CALL CALL
reg $1 79 reg $235 ... !f299 ... $339

FREQUFNCY RANGE 1 MHZ · 1 MHZ · 1 MHZ · '", .
1200 MHZ 1500 MHZ 2600 MHZ

aeoo ""'
AUTO TRIGGER II HOLD vas '" '" '"SIGNAL S4R GRAPH NO ves '" '"LOWS4mRY WO. NO ves '" '"ONE-SHOT& RESET NO oer"'""- '" '"HI-Z LOW RllNGE NO NO NO ves
OPTION ' HST.15 is a high accuracy. high stability . time base upgrade that can be ordeil!d
with any ATH T" series model (±02 PPM TCXO) ,", _ $125 CALL

BAND PASS FILTERS EXTEND REAOABlUTY DISTANCE. Call For Price
-u>·60 OC -60MHZ I8P-1SO 130 · 500 MHZ
IH P-400 400 - 1500 MHZ IHp-800 800 · 2000 MHZ
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NEVER SAY DIE

Coofinued Or! page 74

around 10 years old and thus CI'ICiOlK

age them 10 Ieam aboul eeceoocs and
co mmunicat ions because it's lun. In
thaI way we'll haye the high·tech career
workers our country is going 10 need to
compete in lhe ztst centlXY.

If you are an ARRL member I wish
you'd demand lhat they set up a PR of·
lice and gel a nahonal campaign start
ed Tell 'em that ~ they (jon'!. you'n let
your membership drop. Their magazine
is good, but you can buy it on news
stands without being a member. And if
you eren't a member. tel l 'em you might
consider members/"Op if they were doing
the job you expect oj them.

They should be genlng Jean Shep
herd (K20 RS) to write humorous ham
stories for Playboy He won their humor
award several years running With his
srooes. but they weren'l about ham ra
dio. And hoW about gemng Af'hoJ Gril 
hlh, Bany Goldwater, and so on 10 help
promote us? Or should we gel Kevin
Mitnick to write? He'll probably be in
prison for a lew years and have plenty
01 lime.

Oh yes, I Star1ed 10 write about op
portunitlBS and got off, as usual, on a
tangent.

The so-cared inlormation highway is
more like an o rormatcn gartlage dump.
Sure, there's Ions at great ntormanon
there 10 be rourc. The problem is tind
ing it. And where there 's a problem ,
there's an opportUnity. You might start
out by doing some an icles lor 73 on
where and how 10 access ham radio
groups on the Internet. With some orga·
nzauoowe might end up with 73 diller
enl groups, one lor each of the sepa
rate aspects of the hobby. For instance ,
the 80m OX crowd coUd use a QRM
lree resource 10 gel and give informa
eon about 80m DXing. Wouldn 'l il be
oce 10 have a source lor the calls and
frequencies lor hams around the world
sending high-definition color pictures by
slow-scan?

Hams could use Ihe Intemel 10 set
up SChedules lor DXlng . RTTY con
tacts, and so on.

There is gOing to be a long battle lor
on-ramps to Ihe inlormation highway.
As users, we don't care if we use the
lelephooe Wires, cable , a local repeater,
or a saleille dish. We 00 want 10 know
what the pros and cons are 01 each
system, and hoW we can beSl adapl to
them, I'm expecting some etces.

Newcomers to Ihe Internet are buy·
ing books by the ton to help !I1em cope
wilh th is huge inform ation garbage
dump. They' re looking lor someone
who knows his way through !he j ceest

to help guide them_That's an ccoonu-

"'"Will i be able 10 say in 10 years thaI I
knew the lop people involved, as I can
say 01 compulers? That's alll4l to you.
II you prefer watChing Murphy Brown '
and bel games on TV to malong things
happen. yot..1 never be a BiJ Gales or
a Steve Job s. It's you r choice , Take
your ear plugs oul and see what oppor
tun ity has to o"er when you open the

000'

I~-

just with the intelligent use of PRo
We have a ton 01 things 10 le ll lhe

1)lbIic, ns just thai we have no organi
zation that's doing anything about il_
That n ine-year -o ld Extra Class girl
should have at least bee n on the Today
Show. Ham OXpedil ions would make
fascinating articles for travel magazines
as well as the general media. If we had
one reurec prolessional PR ham we
could tum loose , that's al it WOt.kI take.

I hired an experienced PR chap a
few years ago and he had no problem
in getting me on the radio and TV with
one interv iew after the o ther, He had
me speaking 10 lion's Clubs, Kiwanis,
ADlary Cllbs, Chamber'5 of Commerce,
and lectlflng at Yale, Boston UniverSily,
and a blnCh 01 other coIeges. A good
PR person can call l4l the networks and
get lhrough to the righl people.

We'll start attracting new hams it we
mount a national promotion lor amateur
radio. Wilhout it we're going 10 keep on
being vinually unknown. " you don'l
agree with me that we should am lor at
least live minion hams, I'd like 10 know
why. As I've poin ted out. we are at pre
sent using less lhan 0.1 3% of our ham
band s on any kind of a regular basis.
Do you think lor a minute that !he FCC
isnl wel l aware lhat we are a bunch of
doddering old while men with the pri
vate use of bIllions 01 dollars in spec.
trum?

So what do we do? We keep poking
the Commissioners in me eye with a
pointed SliCk, wringing our hands over
Baxler and hiS S~ ego trll. 0Y'ef re
peater wars. bad language on 14,313,
and olher idiocies. And in case the
Commissioners don't get the message,
we also complain 10 our Senators and
Congressmen, knowing they haven't a
clue as to what amateur radio is, and
will merely forward me co mplai n ts
along to the FCC, add ing to their Irus
lra\lOr'l with us.

I am old enough so I can remember
when the publ ic knew what amateur ra
dio was and Ihele was prestige in being
a ham operator. Yes, I have a long
memory. Now I'm alraid that I may out·
M amalcur radIO. W. we even have a
hobby in 10 years? I'd put ttle odds at
around 20"1. rlghl now.

I hate to keep saying lhe same thing
over and over, but ou r country needs
amateur radio desperately. We need 10
ge l our k idS fired up when they are

we gel pushed and shoved , our heels
gouging long tracks. further into the
vaunted informatIOn age.

Here we are, looked upon by what
lew 01 the public have even hea rd 01
amateur radio, as commcracaroos and
electronics experts. If they ol'lly knew!
Well, I'm oct going 10 tell them thaI one
at our main preccccoasoos these days
is in lrying to retum to lhe womb . Our
NeWington-based leadership, heads
firmly planted in the sand, are frantICally
hallging on to the code as a way 10

keep new hams out of their preserves.
Ham radio started with spark l ransmit
ters. and they used the c cnunema!
Code 10 ccmreumcere . smce voic e
coukln't be modulated on a spark trans
miller, · Spark Forever," was the old
timer's cry ol lhe 1920s, rret cry hasn't
changed mucn. Now rt's "CW Forever!"

Let's be practical about this. It you
were a teenager laday you would be
reading about the Inlerne!, seeing ads
everywhere lor cce ecserve. and be

genrtg tree disks and a lew Iree hoIn
01 conrect eme to get on AmeriCa On·
Line and Prodigy. With a modem you'd
soon find yourse~ challil'lg with people
almost anywhere in the world, and all in
real ~me. No a RM, no lousy band c0n

ditions. No lower, beam and kilowan rig
oeeoee.

Ham radio? Isn1 thaI something hke
CB? When is lhe last time you saw an
artcre in a major magazine about ama
teur radio? Oh. we make the newspa
pel'S here and there, now and then . But
that ooesrft compele wiItI me Nintendo
and 5ega ads. II ODesn'l mean much
compared 10 the online selYices Slories
we see every week in almost every
news magazine ,

Yes, I'm cri tical 01 our only national
organizaliOn retusing to spend some of
the m~lions of dollars they've SlJ1Illeled
away lor a rainy day. while completely
ignonng the slorm clouds gathering. We
need a well·planned national promolion
of amateur radio, with articles by well
known hams in me major mass maga
zines, on the radio, and on iereveoo.
We need to organize nallonaf amalell'
radio events.

I'm not talkflg about spending a l~

lion dollars either. Public relatl()flS (PR)
is the cheapesl form at advertis ing
there is. I've a $50 video I made show
ing how any company can generate an
extra million dollar in sales lor peanuls,

DXpedit ion, Anyone?
Well . perhaps that' s an exaggera·

ten What I haye in mind is a 25-<1ay
whirtwJnd YiSrt 10 several PacifiC islanos
for some hamming and SCUba diving ,
Any divers wittl this November to spare
for a trip?

The plans are to fly 10 Majuro first,
spend a couple days hamming and diy·
WIg, !hen on to POOnpei lor lour days of
same. Then 10 Truk lor IOU" more Gays,
Yap lor three days, and Palau for three
days, Wen, I said it was a whirlwind mp.
But thaI should be eroough to gel in 16
days 01 diving and hamming and nine
days traveling,

Some tme ago, egged on by Robbie
5Z4ERR. I planned an Alncan huntlflg
safari, followed by a trip on around the
world (which didn'l cosl much more
than lust flying back), I managed to talk
two ether hams inlo going along, We all
had a ball! I'm ediling the report I wrote
on that trip, and I've got a ton of photos
10 go wtIh it, Thatll make a book all by

i1sed, I ran in10 Jim Conen receotly and
he saiel mat thaI was the trip 01 hiS l~e·

time.
Yes, we shot ga me in Kenya, We

had a grea t visit to Uganda . And
AfghaniStan, Iran, Iraq. and so on. I gol
on the air everywhere I coUd . . . like
Lebanon, Kenya, Iran, Nepal, Syna. In
dia, Siogapore. Tahiti, and so on. This
time I'N be viSIting Six Pac~1C cocntnes
and I'd love 10 have the company at a
couple ot ham-divers. vcu've got 10 be
good cliYers. This stull isn't for sissies.
My Wife Sherry W1II be WIth us, but she

ooesnl clive.

" you know or run across any hams
Who are actlve on these islands, please
let me know so we might be able 10 use
their stations instead 01 our having to
lug a ham rig all over me Pacruc . I'll
have enough 10 carry wtIh al l my diving
equipment and my underwater veec
camera. We'Qbe stopping in Honolulu
and Guam overflight, ij there are any
ham cl ubs who'd like to get tog ether
with me (or us),

SO, anyooe with a lew weeks avail
able who'd like to bask on some Pacihc

islands with me? " you've read any of
my travel repons you know IIlat Sherry
and I travel cheap.

Slop That Nolsel

Yes, ii's opportunily knocking again.
The noise is gening on our nerves as

4 73 Amateur Radio Today . June , 1995



LETTERS
Clayton Sc hmitt N7DK Z/H P3,

David , Chiriqui, Panama Wayne, a l
though you're no! aware 01 il . our as
sociation predates the lime Wt1ef1 73

Mag.wne solei lor 37 cents. I've fol
lowed your ediloria ls and capdulaled
to mOSI 01 your prodding over the
years. AI your ins istence I've gone
Any, SSB, FM, QRP, repealers and
much more, Al so . I have enjo yed
building a sizable number oj your con
struction ptojects.

I slar1ed out almosl 50 years ago
as WOKTX and over the years have
been KL7GDQ. WB7ETO, and now
N7DKZ. I am retired and live in David,
Chiriqui, Panama.

I would like to present you with an
idea lor 73. Over the years you've had
myriad ellcellent articles irI 73. Due to
a number of moves dl6ing my profes--
sienal career. I have had 10 give away
my library of 73 magazines several
times, alWays shedding tears the ap
proximate size 01 e~hanl fecal mat
ter. I know that the entire lile span of
73 is ava ilable on micfOfilm. This is an
exceneor media, but il does present
problems. Copying an art icle or a
schematic is not the easiest thing to
00. This leaves you with the optiOn of
drawing free-hand, with all the acc0m

panying errors, or doing without , Plus,
the microfi lm reader is a pain.

I assume thai you have retained
the publicatiOn rights lor the entire life
of 73 Since you are already in the
CD-ROM publication business. why
not put 73 on CD-ROMs ? PQ&sibly
you have suffic ient arnees on such
topics as antennas to market an entire
CD-ROM on the subject. Or, combin
ing antennas with QRP and other sub
jects wo uld be sutncre nt to f ill a
diskette As a rest couoo. republish
the enure li l e sp an 0 1 73 on CD
ROMs. I a5Su-ne your supply of edito
rials would be sulficlenl 10 l ib several
CD-ROMs.

Another suggestion, if I may; Why
nor co de new list ings in Un cle
Wayne's Bookshetr with an asterisk or
somethmg? This would make it conve
nient to keep up on new publicalions
that you have lor sale. I wou ld still
have 10 read your entire listmg on,
say, antennas II I wanted to buy an
antenna reference bOok .

A last suggestion, then I win sign
off: Reorient your editorials to nem re
lated subjects. When I buy a ham
magazine I couldn'l care less about
UFOs, ESP. NDE, cold fusion . or reg
ular reruns of your trials and Inbula
l ions in the music publishing busi 
ness . t want to be fully informed on
the latest stale of lhe art in ham radio.
The other subjects generally turn me
off

With mat I' ll go back to helping
meri:lers of lhe local ham recc club
construct 2 meier antennas based on
the "Copper DuaI·Band~ J ·Pole
AntenM" described in KAONAN's arti-

Number 2 on you.~k ClI«I

From the Ham Shack
cie in the April 1993 issue. Since I pay
'u ll price tor my 73 subscription, I'm
'U11y entitled 10 my opinion, I think 73
is a great magazine; however. your
edi torials burn up a lot of valuable
space . Thanks for hearing me out

Claylon-(1o suck eggs ... Wayne

PaUl Chaplo KK5EF, Stephenvill e
TX Wayne, Bfavo 00 your "Never Say
Die" column' My wile and I just re 
tlnled from a~ 10 Malaysia and Sin
gapore on a shoestring budget and
had a ball . I highly recommend the
mountainous areas at Malaysia, such
as Cameron Highlands and Frazier'S
Hill.

I heartily agree with your challenge
to people to eltplore and "get 011 their
duffs." My Wile lakes care at si ~ ne
glected and abused boys as OU" ")Db."
Wrth our small salaf)' (albeit othef im
measurable rewards), we SlM'eIy have
more fun than people earning mult i
ples of our combined salaries. I am
currently starting a radio club for oor
boys (if I may pul in a plug---we need
equipment). I 'eel that you and I are
klndred sonns as I also have an en
trepreneurial bent (I produced COfJX)

rate videos for Fortune 500 compe
mes in my prev ious l ife , before I
"cashed out") and an appreciation 01

the arts, especially music. (I earned a
BA in music while pursuing another
degree because I was so fascinated
by music-dual degrees!)

Arryway, my reason lor wnting is to
express my opinions on the topic of
boring osos. II seems a parallel e~

ists in the arts. While pursuing my
Master of Fine Arts degree , I had a
prateswr named Charles Werberig at
RIT in Rochester, New York, who had
an exercrse lor graduate students who
became too enlangled in the lech )(l/().

gy. He would make Ihem set down
their Nikons, Sinar view cameras, digi
tat light meters . and Zone System,
and use a cheap plastic, non-secus
able, non-adjustable camera called a
Diana, The assignment: "Go out and
shoot what is importanl to you!"

You see. we all stand tl'le chance of
becommg technicians. even m me
arts. Amateur radio trains lechnicians,
nol effective or creative ccmmuruca
tors. If's as though we've taught pee
pie 10 operate, troubleshoot, and even
build their own printing presses, bUI
lhey have nothing 10 say in print! My
personal viewpoint is lhat the dilemma
is beyond the scope of amateur ra
diO--irs a poopIe issue. PeqMe wish
ing 10 become more enecwe commu
nicators can read more, go to journal
Ism sc hool. tak e c reative writi ng
courses, or practice art. But as long
as lhe AlTIfjleur Radio Handbook re
mains a technica l compendi um, we
are bolJ1d to have lecln calty perlect
(however boring) "erBsSionS" (look at
our terminology.) Perhaps we should

have all our boring Extra Class li 
censees shut down their legal lim it
satoos and get out a CB walkle-talkie
until they become more interesting
people and ta lk about what is impor
tant to them. Otherwise, they may tan
info the technology and never come
back 001

'You are inspiringl Thanks.

Re ge D. Dvorsky WA3 L KT.
Grasonv i lle MD Wayne, I would like
to co mment on the exceuem -ucnt-.
ningl grounding" articles you have had
in 73 ma gazine over the last few
mooths. I thought the articles were ex
cellent and I know they have proved
to be the same tor many hams. I even
had <VI old friend lrom Pittsburgh send
me a copy (he dietn'l know I've sub
scfibed).

I think every ham has gone through
problems with grounding, RF in the
shack, etc. As a mailer ottect. I have
just put in my own new grouncling sys
tem. and it acltJally worked (poUuck).
Personally, I do not have money lor
IUlllM'ies such as VHF rigs lor sateMe
coerauce. etc. I have enough prob
lems keeping up my HF and 6 meter
station, (I would love to get into eater
lite operating ... and I do track and us
ten 10 AO-21 and Mir. I have also lried
the satellite 00 1lY15 meters and have
had no luck. with my dipole antenna.)
Anyhow, I l hink it would be great to
have more articles met relate to ne
nagging prOOlems all hams have had,
such as TV I, grou ndi ng , operating
lips , OX aSL routes, and hidden
apartment-Iype antennas.

I would also like to see an article
once in a while about shortwave lis
tening. such as the"nurnber"s steecos'
you briefly mentlOOed in the March is
sue. t listen to airtioe communications
atl the time and haven't a clue What
they are tatking about. Also, I live on
the bay here and would love to know
where Ihe HF marit ime frequencies
are. I Ihmk hsting some of these Inter
es ting stations would re all y spark
some inleres! in ycu readers.

James Alderman KF5WT, Carrol l
Ion TX Wayne, t read your editorials
regularly and often agree with you, so
I thought you might like to hear about
an interesting thing mat happened to
me not long ago.

Recently. whlle traveling out 01 the
Dallas area, I was talking with a gen
tleman on one 0 1 the meuo-e rea's
most popular repeaters. This genUe
man was a reti red veteran . I hap
pened 10 mentioned that I believe flag
burning to be wrong. and that it is also
wrong to have a dope·smoking dralt
dodger commandmg our armed
toeces. something he agreed with.

Suddenly another station broke in
to say thai we shouldn'l be mentioning
a politica l comment on the ai r be
cause somebody mighl be lIStening
and not agree with it. "It might be divi
Sive: lhe station said. Well, about this
time I began 10 drop out at range, but I

could hear hams from every where
com ing on board not onty 10 agree
with my commeot but , more impoI1ant-

Iy, to agree wllh my right to say it.
This guy said that good amateur

courtesy mandates that -sex relIQiOn
and politics· nor be mentioned on 2
meters. I looked in all my ham books,
and n's not there. I looked in part 97,
and irs not there either. So the fact is
that I have the same righl to speak as
anyone else, The ooly breach of cour
tesy would be if I were to eqxess my
cowicuoe and reIuse to allow any
body else 10 have men tum on the reo
peater.

Now, on this repeater I have heard
every view, from legalizing drugs to
outlawing high school sports. In tact .
the dub that OWIlS the repeater used
to have an iSsue diseussion net 00 the
air; the day I heard it the SLtljecI was,
"Should we have rebuilt Japan after
deteaunq them in WWfI ?" And who
could 'orget the lively discussion that
ensued the day that "codeless licens
ing-pro or con" came up.

I remember when your magazine
carried thiS question: "Think about the
most interesting talk show thaI you've
ever wanled to ca ll in to. and ask
yoursellthls: Why can't morning drive
lime 00 the repeaters in America be
just that interesting?'

You're right, Wayne , Most of the
ccoversanco on repeaters amounts to
a bunch of nothing I like issue diSCUS'
SiOnS---lhey challenge me to think and
I always end up learnng something by
I'stening to varied views Sad 10 say,
ve ry little stimulating conversahan
happens on ham radio.

When I told a non-ham friend how I
had been chided lor my remaos. he
said, "I didn't want to telf you this but
ears e~OClIy why I have never want
ed to get my ham license . All Ih e
times I've ridden With you I've never
heard anything 00 that radiO worth lis
lening 10 ." When I reminded him that
he might need the radio in an emer
gency, he replied, "I've driven all over
tesas-ceveo into tar west Texas-and
ha ve never driven o ul of cellular
phone ra nge ." What could I say,
Wayne? He was right.

You know, il inlelligenl and educal·
ec people stay away lrom amateur ra
dio in droves. if we continue to scarce
Iy utilize ou r valuable fr equencies ,
rarely home,brewing our own gadgets
or coming l4l with anything innovative.
talking about nothing 00 the air and
roasting lhose who wish to do othef
wise. running 011 more people than we
attract. can we be surprised if we lose
all oor bands 10 commercial lnierests?
And i' that happens, do we have any
body 10 blame but ourselves?

Allee Kohl. Irving TX Wayne, your
March 1995 editorial on lhe Intemet
was "too close l or comton." I've
thought more than once about ere
mancauy downsiZing my own ham ra
dio activities-in terms of both time
and equipment-etc allow 'or "Internet
ops" on a variety of specialized SUb·
jects that greatly Interest me. As you
pointed out. ham radio could be lhere
and beyond il wise eecrsrons had
been made by our ARRL leadership
over the ies three decades. iii
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Also available in rf-tight enclosures, and with data modem s.

FM EXCITERS: 2Wconlinuous duly,
FCC type accepted frxcoml bands
• TA51 : 50-54, 143-174 , or 213-233MHz.
.TA451 :420-475 MHz . Newlowprice!
Eiltler model: klt $99, wit $169,
• TA901, 902-928 MHz, (O,5W out);
New low pr;ee1 wft S199.

VHF & UHF AMPLIFIERS.
for fm,~. atv Output levels from
10W 10 t OOW Mode'" . lu ting al 599.

FM RECEIVERS:
1l.~ R100 FM RECEIVERS for 46-54.

" ..EW~ 72-76. 14().175. or 216-225 MHz."'.fit. Very . . ....ti¥. _ 0.15uV. excep
tional M lectivity - both crystal & ceramic if
fillers for >l00dB at :l:12kHz (best available
anywllee), f1uttIPr-proor squelch.
.........,......New low price' k l1$129, wit $189.

• R4S1 FM RCVR , fOf 420-475 MHz, Similar
to above. New lowprice' k it 5129,wlt $189.
• R901 FM RCVR. for 902-928MHz Trip le-
convef$iOfl. New low prQ... '1 59, wft $219.
'i-¥\..t,. R1SO MONITOR RCVR for 143-164 0.-216-225 MHz 4-dlannels.

""_NEW~ Gmat for monllomg repeaters. amat_ calling freqUfJ<'lCl8$ , p.acke( ra
"71-"'" dio, commercial two-way radIO, poIiceIfire Irequenties, or weather fore-
cast'S. Good ' lil rte r k it, easy 10 assemble and align kit only 599, wit $189.
• R120 AI RCRAFT RCVR for 110-136 MHz kit only 599, wit $219.

You get more features for your dollar with our

X,VI, RS & RCVRS FOR REPEATERS,
AUDIO & DIGITAL LINKS, TElEMETRY. ETC.

REP-200 REPEATER

{~~ Our R138 Is The M ost A ffordable WeFax Receiver!
"71-.... we used our 30+ years of expenence in desognng lUgh-qualrty vhf re
ce",erw to bfing you Ihis enhanced verwion of our long-populaf WeFax Rec::eiVer. Ii
very sensrtjve wid eband fin receiver especially for amateur reception of NOAA and

Meteosat weather facsimi le images on the 137 MHz
band. Use with demodulatln and software from
MuIllFax , S.SC., A&A Eng , and oItlerw f eatures
0.2~V M'nSItivity, wideband fillers for low distortion.
and fouf aystal controlled channels al a fraction of
the COSI and complexl(y of synthesiled units Op
Iional Scan Adapter allows you to automatl<;ilily
search for and record signals as sateilrtes pass
overhea d while you are away from lhe shaCk ,
• R138 Recei",er 5129 kit, $189 wit
• AS 138 Sca n Adapter _ $39 k it, 569 w/1
• Ch.annel Cry.tal' _ _ _ 512 ..
• ARRl Weather Satellite Handbook _ _. S20

A fully microprocessor.controlled repeater with autopatch
and many versatile dtrnf control features at less than you
might pay fo r a bare-bones repeater o r controller alonel
Kit stiff only $1095
w&t s till only 1129550 £ _

. Available for the 50-54,
143-174 , 213·233, 42()'
475, 902-928 MHz bands

.FCC type ac c. pted for
convn&fcial service inl50 & 450 banch. (Request catsbg forde/ails,)

REP-200T Vo ice Message Repeater. As abo¥e, except includes
Digital Voice Recorder Allows message up 10 20 sec, to be remotely re-con;led off
the air. Play back .1\ user request by DTMF com mand, or as a periodical voice ill ,
or bolh, Grea1for making club announcements\... . .. " adds o nly 5100!

REP·200C Economy Repeater. Uses COR~ Controller (no DTMF
control oraulopak:h) Fealures raaH/oIe. 10 . .. Kit on ly 5195, w&1 $1195

REP·200N Repeater. Wanl to use your own controller? No problt'm! We"
make you a repealer wrth rf modules only Kit only 5695, w&t 5995

AP-3 REPEATER AUTOPATCH, Reverse
patch and phone line remote control
...... ........... ...kit 589, wired & t..ted $139
AP-2 SIMPlEX AUTOPATCH TnIing
Board Use with abo¥e for smplex oper_
abon us'ng a transeerver , kit $39
TD-2 DTMF DECOOERlCONTROLlER.
16 digits , jumper-programmable. lolk:al
reemcicr. Can turn 5 functions onloff.

.... "" ... ,kit $79, w ired & tesl ed $129

••
MO-202 FSK OATA MODUlATOR
oe·202 OEMODULATOR. Run up to
1200 baud digrtal SIgnals \I'lrough any 1m
transmitter & receiver .....k its 549. w&t $19

9600 BAUD DIGITAL RF LINKS. Call for
info 0rI jew-cost packet networll ing sys
tern : MO-96 Modem and special versions
of our 144 , 220, or 450 MHz fin xmlrll and
rcvrs Use directly wrth most INC's , fast,
diode-swllctled PA's outpuI 15 or 5fMI.

ACCESSORIES

TD-4 SElECTlVE CALUNG Module.
Versatile dlmf controIer WI1t1 1 latching
output. Mutea . peaker until someon.
ca lls by sending your 4-digit II code. Or
use rt with alo ng n zero digillo alert any
ene in club. Also may be used to control
autopa1(:h or other . lngle devlee,
. kit $49, w&1 $11

TD-3 CTCSS (SUBAUDIBLE TONE) DE·
CODER/ ENCODER " .. , , klt $29, wll$59

d?D:. . :> 1l':;; CWlD-2.

. Ie ~ ~'" Ep.~
.~ v contlol~ , min ia_

" " ~ Ii lure, easy to build,
'. low power CMOS,

(speafy QII) only $54 k it, 519 wll

COR-6. COR &
Real Votce 10
on one board.
Digital ic records
up to 20 sec
onds of your

vcee. Can rae- "Q~F-;f--;,;.:~
on:! ~Ie ill
.......... T..
and time-ouI a.nerw, courtelly beep. solid·
slate retay 10 key transmitter.
.. , , , ,kit 599, w&1$149

CDR-3. COR, timers, court.beep .... kll $49

CWiD. Diode programmable ..... " .. kit $59
COR.... Complele COR and CWID att on
one board. CMOS logic for low pow8f

consumplJon. EPROM prograrT'l'l'led .
(speafy carl) kit S99. w&t 5149

OVR-1 DIGITAL VOICE RECORDER. Re
oords up 10 20 sec . of your voce with built
in mic. or exlemal moe, Temroc as vcee
JD'er for repealers or fox hunt xmIJ, con-

U>. lesl <;a lief, reee
• notepad, etc. Ex

tensive manual lells
how to use multiple
messages adapt to
many applications
......kl1 $59, w&1 599

WWV RECEIVER
Gel time and freq checks Wllhout 'Ii~

buyiog expens"'e hf rCVL Very ~!'
sensmve and serecnve ~'l-r t::

xtal conlrolled superhet. ! ,it'tol .
dedicaled 10 Iislen,ng 10 ~
WWV on 10.000 MHz.
... only 559 kit, $99 wll

Helical resonator
fille~ may I"flluce
yo ur inte rmod &
cros. -band Inter
" ..nee.

•

LNS-(')
IN-lINE j ., j
PREAMP
ONLY$89...$119....._
• AutomiItic:a11y swik:h&s out of Ii...
during Inn.mit.
• GaAs f ET Preamp with features similar
to LNG serios.
• Use with base Of mobile transceive<$ up
to 25W.
"1"_ ,.".,., '»- 1 7~_ 200- 240. or @-500

HELICAL RESONATORS

LownoiH
con....rters to
tM:enoe vhf
& uhf bands
on .. 10M tM:eiver,
• Input ranges avail ' 50·52, 136-1 38,
144-146. 145-147, 146-1 48, 220-222, 222
224 MHz, 432-434, 43~37 , 435 ,~37. 5,

and 439 25 (. tv C()IW to chan 3)
• Kit I. .. cue $4'. kit wlcaM & BHC
Jack' $19. w&t in caM $99.

FEATURES:
• Very low nOise: 0 7d8 nl lito' , G.edB uhf
• High ";lin: 13-2OdB (depends on freq)
• Wide dynamic 'Inge · resist overload
• Sta ble; dual-gate GAS FET
"Sfiec1fy lvIWlp"""" 25-30. ~6-S6, 137'139, f:n
152. 152' ''2.210.230. <WO-4 70. llOO-9&llofl-lz

MODEL HRF. ( ",. $51 vfJf. $99 uhf.
"Spedy Uonl1 _ 1j&.140, 141-150, 150-152.
152-114, 213-233, 420-4111

LNW·(·)
MINIATURE

PREAMP
stili only $29 ~ ~. $44 WIM&telIltd

• Low-col t MOSFET preamp.
• s....n. i.n Only S/8"IN . 1·518"1. I< %"H
• Nl1 ,2dB vtlf. 1 5dB uhf.
• SoIdef~ls tor coax & pwr connect
"Sp«JIy -.g_,25-35. »'56. 56- fO. ll().120,
12(}.15O, 150-100, :JOO.-2 70. «0-500 MHJ

XV2 for vhf and XV4 for uhf. Mode ls to
convert 10M ssb, CW , fin, etc , to 2M. 432,
435, and atv l W output. Kit only $89
' ",hf). 599 (uhf). PA', "" to 4SW ......,.

LNG-(')
still only $59....._~

TRANSMITIING
CONVERTERS
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Free SSTV Handbook on
the Internet

Dur ing the past couple of years , SSTV
activ ity has been growing by leaps and
bounds. II was always fun , but now it is no
longer ccmoucereo and expensive . Unfortu
nately, II is difficult to lind much accu rate
modem information .

John Langner WB20SZ has wri tlen a short
handbook 10 help combat this lack. II conta ins
sections on how rt all began in 1957; how to
get started tor only a couple of dollars or less;
questions and answers; typical color images;
commercial prod ucts; home-brew products;
bibliography, glossary, and much more.

All this is available for free in electronic form
on the World Wide Web. The Universal Re
source Locator (URL) is htlp:/Iwww.ul tranet.
com .z- sstv. The author can be reached at
Ionnte wono.eto.ccm. TNX John Langner
WB20SZ.

SAFEX On Upcoming
Mi, Mission

A meeting was held in Moscow MarCh 24 to
29 on matters relating to the SAFEX Project,
with DL3lUM and DL2MDE participating. The
discussions centered around the "EUROMIR"
Mission scheduled for August 1995_The Ger
man Thomas Reiter will spend 135 days on
board Mil. He is now preparing in Russia for
his ham radio license exam and is planning to
be active on FM voice and packet during his
night. Schedules will be set up with schools.
Operation will be on 7Dcm and 2 meters. The
zm antenna on Mir will soon be replaced with
a dual·band antenna. SAFEX will provide
equipment for the two bands, including 9600
baud packet which will be used 00 7Ck:m . The
German/Russian SAFEX Project lists the fre
quencies 10 be used as: 437.975 packet and
437 .925 FM voice for the downlinks and
435.775 lor packet and 435.725 for voice for
the uplinks. Thus both offsets will be -2.2 MHz.

The call used on 70Cm only will be AAODL
(The preceding information. originated by

DL2MDE, was received by Aay Soifer W2AS
from GB7HSM and was translated from the
Germ an by Gerd Schrick WB8IFM . The
AMSAT News service will carry more informa
tion on SAFEX as it becomes available.] TNX
AMSAT News Servi ce (A NS). OL 7MDE,
W2RS. WBB/FM

New Ham Band
Ham radio has a new band. The FCC has

released a Report and O rder allocating the
219 to 220 MHz band on a secondary basis to
the Amateur Service for point-to-point fixed
digital message fOlWarding systems.

When the new rules lake effect (date to
be announced). Technician and higher class
amateur licensees will be permitted to use
digital emissions of up to 100 kHz bandwidth
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and up to 50 watts PEP output.
To protec t the band 's primary occupant,

Automated Maritime Telecommunications Sys
terns ( AMTS), Ihe Amateur Rad io Aelay
League has been designated as the national
contact point for all amateur operations in the
2 19-220 MHz band. Amateur stations mus t
notify the AA RL at least 30 days prior to initia
tion of operations in the band. Within certain
distances from AMTS coast stations , ama teurs
must obtain wr itten approval o f the AMTS
licensee prior to operating. The AAAL will as
sist amateurs in fullilling these requirements.

Amateurs operating in this band must not
interfere with , nor are they protected from
interference by, primary service operations in
and adjacent to the band. TNX ARRL.

Best of 75 Net
No, you are not listening to another case of

malicious interference on some l os Angeles
area 2 meter repeater. Rather, this is a weekly
on-air competition . It's found every Sunday
night on the Best of 75 Meters Net, a place
where representatives of all other frequencies
can compete against one another to see which
one has the strongest signal on the band. Ut
eralty a ham radio horse race!

But there is atso a serious side to The Best
of 75 Meters Net. Each week, net conner sta
tion Don Simpson K04TA brings on a well 
known guest speaker over his autopatch. One
of the first was W5YI VEC Administrator Fred
Maia whO fielded questions on a wiele variety
of topics. including the vanity call sign program.

The Best of 75 Meters Net meets every
Sunday for at least three hours starting at 7
p.m. Eastern time. l ook for it on 3.975 MHz,
sit back and enjoy a grand old ham radio fun
time! TNX Amateur Radio News/ine, Feb. 27,
1994.

SAREX Frequency Changes
Space Shuttle flight STS-71, to be launched

in June , is the first to feature a docking be
tween the Shuttle and the Russian Mjr space
stanon. Special Shultle Amateur Radio EXper
iment (SAAEX) voice nequenc ee will be used.

The special frequencies a re : Down link :
145.84 MHz worldwide; and Upl inks: 144.45
and 144.47 MHz worldwide.

SAREX and Mjr Amateu r Radio stations
normally share the same downlink frequency,
which would cause interference on the STS·71
mission. Because of this and lessons learned
frcrn using particular frequencies during previ·
ous SAAEX missions , the SAREX Working
Group has made these changes for STS-71.
The new frequencies were chosen after much
deliberation to minimize interterence between
SAREX, Mir, and terrestrial stations.

Most SAREX operations are split frequency,
wi th a downlink (astronauts transmitt ing 10
Earth stations) and an uplink (Earth stations
transmitting to astronauts). Listen to the down
link and transmit only when the sbuttte is in

range and astronauts are on the air.
Mjr operations are simplex and remain 00

145.55 MHz.
Before transmitting. listen 10 the SAREX up

link 10 avoid intertering with others. and Iislen
for the astronau ts' instructions about frequan
cies they're using. They won't favor a specific
uplink, and yo ur abili ty to work them will be
"the luck of the draw."

If mese special SAREX frequencies prove
acceptable, they wlll be used lor future occk
ing missions . Note, however, that there is a
strong chance that STS·70 will fly before STS
71; if so, STS-70 will use the regular SAAEX
frequencies. TNX ARRL Space Bulletin DDS
ARLSOOS, Apn'/ 5, 1995.

FAR Scholarships
The Washington, DC, based Foundation for

Amaleur Radio is once again coordinating the
di stributi on o f 56 scho la r ships for the
1995-1996 academic year. Licensed rad io
amateurs may compete for these awards if
they plan to pursue a full-time course of stud
ies beyond high school. Applica nts must be
accepted tor enrollment in an accredited cor
tege, university, or technical school. The schol
arships range in value from 5500 to $2.000
each.

For more information please write to the
Foundation for Amateur Radio, 6903 Ahode
Island Ave ., Coll ege Park, MD 20740.TNX
Ham Arundel News, Apri/I995.

Petition threatens W1AW
A petition for rule making before the FCC

would elimina te all one-way transmission s
such as code practice and information but
letins on the amateur bands below 30 MHz, in
cluding those from W1AW,

The petit ion , fil ed by Frederick O. Maia
W5YI, publisher of the WSYI Report newslet
te r, seeks to elimi nate the rules permitting
one-way information bulletins and Morse code
practice in the amateur bands below 30 MHz.
The et tect would be to silence W1 AW bulletin
and code prac ti ce tran smissi on s , among
others.

Maia calls the FCC rule permilling certain
one-way transmissions on the amateur bands
"a very permissive category and taken in its
broadest context, permits just about anything
to be transmilled that is even remotely associ
ated with the Amateur service"

He says thai code practice is now available
on com pute r so t tware . and informa tion
bulletins about amateur radio can be had 00

various computer on-line services.
Comments on the peti tion may be sent in

the for m of a tette r to the Secretary, FCC,
Washington , DC 20554. The liIe number, AM
8626, should be shown prominently at the top,
An original and five copies is preferred, but
single-copy comments will be accepted. TNX
ARRL. E



is more th

t s.

SA'fELLIfE 'fRACKING
o fbe Sfl <Ifos..., lmIwoe lJIi-. for _ -lTOCIi1I.
o AutumltiaJli ",,'cis Yo", S411O/S611OAn_rolilll 000 ron
c~ be used with otherroloo.

o~ """ ""Y__ i'<Wo1Ilhe FH36, fS.790, (·970,
lJIi lid~7S/275.

o SoItwoe iWled wi1b Ii< SH ,ocOflJleI<iy -1"!/OOl OSIJ, so
jOOI c""""" sn't lied ~ when 'adO>,)

• Softwore socii os InstontTIOd., OuickTmd:., Reo~ro(k, PG AEA, PB and PG ore
""IJClIiI/e wi1b lhe Sl -l .

o h _ operoOOn .. I'crlet soteItes (PA(SAJ5J.

REMO'fE CON'fROL
• Both HomlJnk and RooKiUnk. rontrol YlJl1 lcom, Kenwood, ()l' Yoesu

ndo whie YOO ae scmewhete else.
o IIJTtd ""'"' jOOIlun - 1lSi'J , eel ihiro,lIi ihiro,«"'f

1c>.<I>tcn> Ie/ejhJreI

o RlKlol.k clXltJcIs \WI bmSllOOn hom 0VHF/UHFrOO. such cs
jOOI hlJIiheld« mo~erodio.

o 110. Ieit5 oIow \W to cimJe IxnIslJIi~, ""'1.\1« OOwn,
IWiIdl noIes WI./S'RJ/FM/CIfI, SOIl, IIJl 'lit YIO,« ¥itIdy "'f
ot.r nxIiJ IooMe """ IJI'f'lJere (R.no msr be c"""""
coolronoble).

, .."~~~

KEYBOARD KEYER

o n. Kl-I "'""'f f(<Olfl'JIliIe kejlmd OlD .. "'" to Ole Mooe
modi", !tot ""lei lhe koy!lO<Jd wi1b jOOI c""""" (cWie providod).

• Computer is oot necessory. the KK·] works with the comlXJlt!r's keytoord.
o loocIoI wi1b fenres such cs "'"" I'OIIOIJe silgIe keyllloo. messoge

laifers (lMlf 7900 OOlX1erS kJtri), sIoHenn rnen1CllY. ITlllSSO;Ie rep:l(It,
lJIie_coo. po1Xtke imbn do"", _« won!sl.

o TIiI, lhe 00y k"l" !tot ""'" \W to seed .. lhe iii wi1b FOlIISWOOh
5fXJdng.

o AI\ust _ formo1ion speed 000 llWI"J'~ speoI togelher «
ildepeOOemIy, 10 me ytU IIOl5l lissions easier 10 ropy'.

MEASURE DEVIA'fION
• The D~l is aOOviolion meter for FM IrOnsmitters operonng inthe H4,

110, « 440 MHz """"" w.
o fiyIld""-1Iml ""*,,,.
o IW _"""" oIow """"'""""""""~ \Uc', OOto, OT/If. lJIi

stOOlxfibie _ m
• Accurate deviotion adjustment insures lasterthroughput on pocket.
o __wi1b kM botteIy VIlioge esees OCIlJlK'l.

o COOl"d lJIi Ixrttoy _01 for _ Ole """"'e.
o l\/IilJIS for extord ""'"«crdJg """,lJIi mlJIiO_,«

monitoring IIuoogh ..e_1OII1l"/iel.

Cal (8001431·8813 10( 0 comple'eco,.log
or information onaspecific product.
(onlad yourfavorite amateur
radio equipment dealer
10( be>t priring. Co

Ad vlJO(ed Electronil: Applications, IrK.
1006 T96th 5free, South...

1. O. 80x (11 60
lynnwood, WA 98036
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Numbl/f" " on your Feedback card

T h e N4U A U Super
CW Station

by Sam Ulbing N4UAU

•

-

•

•

.. S T ATI O N

-_.

-

•

•

SUPER CW

Photo 8. The character IIWl lII.

Photo A. Thelever 's main menu.

Project Features and O peration

The C ' '''' STATIO!" doe s many different
things. II :
• Copies and di splays CW characters fro m

yo ur receiver.
• Calculates and d isplays the speed of the

CW
• Has an SO-character di splay mod e th ai

stores and disp lays the last SO characters
o f code so you can rev iew your copy and
sending accuracy,

• Has a built-in random code ge nerator. You
se t th e character speed , space speed .
group sil l.' and sidctonc frequency. It will
send random code in any o f three d iffer
em modes. The first mode sends charac-

•
..

L
~~)k. m er i ~ ~~~t h.a.1n ~hack! ::W~y.
II ~ a clock! 1'\0. It ~ a keyer! " :"0.
it's a CW tutor!"

"1'\0. it's the N,IUAU Super CW Suulon r
If you arc a new ham or want to upgrade

your ticket. this project will help you master
CWoIf youare an experienced ham. you will
learn to send bcncr and improve yo ur ability
to l'llpy in YOll r head . And you will lind the
receive r Function to be a [un way to 100'"
around the ha nds while improving your abil
ity to copy code. Whet her yo u <Ire new or
e xpe rienced. the built -in ala rm dod will
keep you from forgetting your next sked .

M~· Keyer Does It All

It is Monday morning about 6
a.m. and I' m silt ing in my shack
dri nking coffee and Irying to gel Q
my " rain in gear for a CW skcd
I' ve got at 06 :30. S uddenly I
he ar " D IT OA H OA H , O IT .,
D A II D IT D1T, DAH DA H
DA ti ." It"s my CW sta tio n
telling me it's time to tum on the
radio and copy the weather from
" WLO:' The high-seas fo recas t
is scm by WLO in C W at about
30 wpm and I'm copying it per-
fec tly wh ile g lanci ng thro ug h
the headlines in the day 's paper.
You probably think I am a real
C W whi z to he able to do that
while s t i ll ha lf a slee p . hil t I
am not. I can only co py about
25 wpm on a good day with all
my concemrauon. And I'm nOI
using my computer either. I am
using my keycr 10 copy and dis- •
play the code! That's right. my
lever.

Actu all y. I ca ll i t the e
" N4 UA U S upe r C W Sta tio n"
because it is much more than a
kcyer or a cloc... . II also copies
and display s CW from your re
cciver. sends random code (char
acte rs , words or calls ig ns j 10

pra cti ce . and d isplay s it. And
when you are ready 10 send CWo
it becomes an iambic keycr. with
three memories. that will d isplay
what \"Oll are scndt ne. II is casv• • •
10 build . fus in a small box .r- by
6 ft

, and costs only about $ 100 to
build.

10 73 Amateur Radio Today. June , 1995



,

11
Nearest Dealer/Orders: 800-647· 1800

Technicai lielp: SOO·647.TECH (8324)
' 1 year~guaranlee · JOday money back

guarantee (less shl) on orders !rom MFJ - FtNcataJog

ME~
l\1FJ ENT F:RPRISF.5, INC.
Box 494, Miss. State. MS 39762
(60 I ) 323-5869; 8-4:30 CST. Mnn-Fri
"'AX: (60t) 323-6551: Add 5th

MFJ ... making quality affordable
_ald""""r.:-lIIII;<dto~ 0 I9'J4 Mf'~_

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

MFJ-1724B For an incred ibly a high gain lh wave ove r 1/. wave You get 15 fee t of coax with a
S1495 low $ 14.95. you gel an radiator. On 2 Meiers. it's afu/J size standard PL-259 coax connector for

MFJ dual band 2 Meter 1/. wave radiator. your mobile rig.
/440 MHz mobile antenna! Its tough stainless steel radiator You get a BNC adapter so you

It's the fastest selling mobile is only 19 inches tall -- won't knock can also use it with your handheld!
antenna in ham radio! off when parking in you r garage. Your MFJ-I724B is protected by

You get excellent gain for solid, An extra powerful magnet holds MFJ's famous o ne year No Malter
• noise-free QSOs. On 440 MHz, it's it steady _. even at highway speeds. Whar~ unconditional guarantee .

lual8aJldl44/440 MHz 5 /8 Wave 2 Meter Mobile Antenna 5 /8 Wave Ground Plane
Ground Plan. MFJ-I 728/B For marimum range while mobile. use MFJ-1750

~- '19"MFJ-1754 ' 2 4" MFf s Maximum uoin" 5/8 Wave 2 Meter
'24'S N Mobile Antenna. You'lI get the maximum Fo r a low. low

possible gain of any single element mobile antenna! $19 .95, you get a high
Dual ba nd Competitive 518 wave mobile antennas can't work any performance 2 Meter

:mnd plane 1 better _. no matter how much more they cost, 518 wave ground
tenna for 2 You get low SWR so your rig can safely deliver plane home station
etersand 440 maximum power into your antenna. It's rated at 300 watts antenna c- you'll get the maximum gain
Hz gives you . PEP so you can use any mobile rig plus a mobile amplifier. o f any single element antenna.
tra long rang~ .~ YOII get a heavy-duty magnet mount that holds your antenna tight at M ore expensive 5/8 wave ground
440 M ill With a high gam halfwave highway speeds and 3 black magnt:1base that'll look good for years. planes can't work any beuer -. no mailer
er quarter wave radiator. On 2 You fet a stainless steel rad iator that'll endure years of harsh mobi le how much they cost.
eters you get solid q uarter wave use and 2 fee t of coax cable. You get ... shunt fed matching that
rfonnance. Mounts on I to l lh inch You get MFf s o ne year No Matter What'" unconditional guarantee. bleeds off unwanted static and gives
l.~t with sing le U-boh. Easy-to-tune. Order MFJ-I 728 with standard PL-259 coax connector or you low SWR ... strong lightweight
/ 4 Wawe Ground Plane MFJ-I 728B that also includes a BNC adapter for your handheld. aluminum construction low loss
MFJ-1740 ceramic antenna insulator MFJ's
'12'1 I Staclced 5 /8 Wave for 2 Meters RapidTUJl~rndiator .•. MFJ'sone year

gives twice the om n i-directional gain ofa single /8 wave No Matter What"" guarantee. It mounts
The M,FJ

M
-1740 , MFl '7L. MFj's stacked 5/8 wave radiators give you on I to I 'h inch mast with single V-bol t

ngsup cter '1 .,... L _' h ' d" I ' , ' ,0d"' M-d" ,' OUSA,
II '34"

more man twice I e omni- ITectlOna gam 0 " ~ a .. ..

>ea ter,Sas we __" a single 5/8 wave radiator! MFj ·17S2, $ 19 .95, for 220 MHz .
any • wave Wide 10 MHz 2:I SWR bandwidth . . . excellent ferrite NT R Ext dlund plane made! . . . ange en en
You get easy tuning. low loss choke balun feedlire dccouplin.g ...~Unlc~ for bleeding • Telescoping antennas for handhelds

ramie antenna insulator and slTOrtg offunwantcd sane ... S~)flg Jightwe1ght ~urmnunL . A. Long Rangrr'" 2 Meter Halfwave,
htweight aluminum constructio n. -:ully assembled -: Simply ausch radiators - ~ lunmg MFJ· 1714. $16.95. fur n::aIly long range
Siegle Ll-bolt mounting for I to I 'h required. Mounts v~rtu:.ally for FM!Packct or lho.nzontal ly this MFJ eodfed halfwave is hard to bea,

:h mast. Cutting chart included for for SSB . I ns~ls With single .U-bolt ~ I to I ~J inch rna'it . It outperforms a 'II wave on a handheld
01440 Mi l Mad . USA or tower leg. I h lbs., tw0 47 mch rad lutors. 23 lOch boom. Made m VSA. because the 311 wave nceds a ground plane.

M'J Pz. k e, l.. II 'U ... Also works as exce llent 6 Meter full halfwave centerfed antenna. The MFJ halfwave doesn't It's shorter.
OC . o· p MJo·j.1766. $89.95, gives youf our times the gain of single 5/8 wave. "h L. . . - _ • • I

lJeter haifwave l-pole antenna Includes MFJ- 1764, phasing cables. Doubles gain on 6 Meters. Ig ter, ,= more ga m....... p aces" .. .. less stress on your antenna
~IFJ4· 1 ~~O MFj-1765, $29.95, phasing cables for 2 M PJ· 1764s, other 2M ant. connector than a ' I! wave antenna.

When collapsed, it performs like I
Roll u\, this ua an zagl a rubber dock. 4fT extended. I

lfimw M elements on 440 MHz..• 4 elements on 2 M eteN •• .$49.9 101ft coll apsed. I
sole antenna Get two Yagis for the price of MFJ-1768 B. Dual Bander'" for 2
d stickirm . . . mjoy l\l."O Yagis in the S4 9 ' S I Metcr.;and440MHz. u II
ur pocket! It's ofone withsingie coax fecd! New' MFj·1712, $14.9S. Got a new C
: perfect gain ante nna for traveling. MFJ's exclusive dual band · f - T dual band handheld or separate A. B. .
Gel home station performance on alanced feed with FerriteChoke'" units? One antenna fits all. II's a II. wave

: go. Jusl hang your MFJ Pocket ecoupli ng preve nts patte rn skewing and I for2 Meters and a 't. wave with gain for
ll-Up': in the dear and plug the BNC ives you low SWR. . . 440 MHz. 7'/. collapsed. If/' extended.
nnector into your handheld . T he MFJ.176 8 is based on the National Bll rrau of Standards design C. Pocket linear"' 3/"& Wave, 2

II ' s omni-directional and has hal'Soptimized for maximum forward gain with h igh front-to-buck rati Meters. l\IFj-1710, $9.95. Carry Ihis
:nificant gain over a 'I. wave. II doe s nd a clean symmetrical patte rn. pen size antenna in your pocket like a
I need a cumbersome ground plane ~Iounls vertically for FM/Puckcl or horizonta lly for SSB with ballpoint pen. When you 're using your
it's convenient for indoors and works single included V-bolt on I to 11/2 inch mast or tower leg. rubber duck. o n the fringe and noisy.
eat with handheld s. Made in USA High strength 606 1-T 6 aluminum 5 foot . I II. inch diamct7r boom. 2 put on the POCkd Linear"", ex tend it to
lua l Bandflex ible Ducks unds. Elements are electrically isolated from boom. Made In USA. 241/t and carry on your QSO. Has
-1/440 Milt-flex ible ducks f or IITs pocket clip . 51/4 collapsed.
A, High Goin FI"iDu,k- , Portable 3 element Vagi for 2 M 144/440 MHz Duplexer

fj·1717, $ 19.95. Enjoy MFJ-1 763 You can se t up or lake down MFJ's Lets you use MFJ-9 [6
pcndablc QSOs when other s39's ronabte 3 elements 2 Meter Vagi in dual band 144/440 '29'·
ibcr ducks give you noise. r- ~ .. .. Mi ll. an tenna with
gh gain 'h wave on 440 MHz, seco nd s! Elements simply screw into the boom. separate transceivers or sep-
I size 11. wave o n 2M. Won't You can take it wi th you wherever you go and arate 1441440 MHl antennas

I you __ bends. twists, flex es have the "oomph" and d irectivity o f a beam. with dual band transceiver.
th you. 15)/. inches. U's easy to store and sturdy enough to use as

8 . Fk xiDuck" , MFJ·1 716, A. 8. your home station antenna.
6.95. Similar to MFJ-1717. Full II. Mounts vertically for FMlpacket or horizontally for SSB. enter
we on 440 MHz. effic ient loaded II. or end mounts with single V-bolt. Great for packetIPackeICluster-.
we on 2 Meters. 8'/. inc hes. Ir's compact 2)/. foot boom gives you a calculated gain wi thin I
Sit ..... D k '" f HTs dB of a four element Yagi with a boom nearly twice as long.
A: i fufs sho~~ 4V4 O~FJ _ 1 7 1 8 E xt ra thick elements maintain high gain and directivity ove r entire

'285 2 Meter band. M FJ's FerriteChoke" decoupfes feedhnc.
'h SIUJrtyDUl:k'" to your 1 Elements and boom are made from strong lightweight aluminum
f handheld for a 0.5 M { 1 B ndi To h i"'nal! Impedance matched for maximum and protected by MFJ's Permane'!t o e~u ar a inK. ec no ogy .
In. Ifigh-Q helical wound radiator. Wei~hs just 2 pounds . 8 00m IS 30lh inches. Made 10 USA.

CIRCLE 86 ON READER SERVICE CARD



Figure J. Schematic for the Super CW Station.
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these parts together, set the display bright
ness to your liking, set the decoder to the
frequency for your rig. and enjoy it!

Cin::uit Description

There are basically two sections to the
CW station. The microprocessor circuit does
all the processing in an 87C52. In it is an 8
kbyte program which th e 11.05 9 2 M Hz
crystal runs at a rate of about half a million
instructions per second. Whe n an Incoming
signal is received, the microprocessor mea
sures Ihe lime of the element and determines
whether it is a dot or a dash. This informa
tion is saved until an inter-character space is
received . The microprocessor then deter
mines what character was received by look
ing it up in a table, then mat character is sent
to the top line o f the LCD di sp lay via I I
lines. The second line shows the speed of
the code and the time of day. If you want to
use the bu ilt-in iambic keyer fun ct ion, the
microproc essor will sample the padd le input
lines and send the appropriate dots, dashes
and corresponding spaces for that speed. It
will also determine what character is being
sent and display it on the LCD. The micro
processor sends the dots and dashes to pin
17. where they go to two transistors (Q3 and
04) which can drive your transmiuer.

Another s ignal is output at pin 21 . This is
a sidetcne signal which goes to the aud io

amp (Q5). With the sidetone you can listen
to your sending if you just want to practice
and not actuall y transmit. The 10k pot (Rl )
is used to adjust the brightness of the LCD.

Four push-b uttons are connected to the
microprocessor. These are used to set speeds
and control the various funct ions of the mi
croprocessor. To pre vent lo ss o f cl ock or
me mo ry data , th e c ircu it allows battery
backup. When a power failure occurs, a sig
nal is sent to the microprocessor at pin 13,
causing the microprocessor to shut down all
the circuits and put itself into a sleep mode.
When power is restored , the keycr will wake
up with all the data saved.

Tbe demodulator circuit is the other pan
of the circuit. It decodes signals from your
radio and sends them to the microprocessor.
When a CW tone is heard on the speaker of
your receiver. it is a series of dots and dash
es thai are modulated at around 750 hertz. In
order for a computer to decode the tone it is
necessary to make the signal either a high or
low voltage le vel (5 volts or 0 vo lts). As
with human C W operators. it is also neces
sary to filter out as much extraneous noise as
possible so th at a clean signal is available
for copying. The demodulator helps do thi s
with two Ie chips.

The audio signal is brought into an LM339
quad comparator (U 2) at pin 7. When the sig
nal vol tage is less than the voltage at pin 6

(set by R I3 and RI 4). the output at pin I
goes to ground. When me signal voltage is
greater than me pin 6 voltage . 500 millivolt s
are applied to U3 because of the voltage di
vider formed by resistors R9 and RI O.

U2 serves two purposes. First, it rej ects
noise levels mat are not as strong as the de
sired signal. Second, it keeps the vo ltage to
U3 independent of the signal strength. It is
either 0 when no signal is recognized, or 500
millivolts if a signal is present. This is im
portan t for U3 to work properly. U3 is an
LM567 design ed to decode DTMF type sig
nals and is basically a phase-loc ked loop.
The lock frequency is set by R 18, the 10k
pol (R2) and cu.

C9 and CIO set the bandwidth . The maxi
mum possible band width of 14% o f the ce n
ter freque ncy (105 Hz at 750 Hz) is a pretty
narrow filter, but it is ideal for our purpose.
When the 500 mill ivolt signal from U2 is in
the passband of the LM567. the output at pin
8 goes to 0 vo lts; otherwise. it is held at 5
volts by the 8752.

Tuning into a bandwidth of 100 Hz can be
tricky. To make it easier. a second compara
tor on the LM 339 is used to indicate when
the sending station is in tunc. The LED will
flash the CW when it is tuned in; otherwise it
will he off. Between looking at me LED and
listening to Ihe frequency of the code. you
can tune in a station quickly and accurately.
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BASIC Stamp I Module (BSHC)
8 general-purpose 110 lines
256-byteprogram space (100 instructions)
4-MHz clock (2400 baud serial. etc.)
$34, $54 with carrier board '

• Caffief boards plOride bartery clips, prototyping
area. programming connector, and reset button
(BSt-le carriershown). BS2-lC

BASIC STAMP MODULES®
Stamp-sized modules run BASIC

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

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

$49, $69 withcarrier board'

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

21 . ...

20 ' PIS

" pu
" p"" ,,,
,. ' 11
15 '10...... ..

These new BASIC Stamp modules arc the latest in BASIC Stamp comp ute rs.
They're perfect for numerous app lications. from co ntrol- ling model trains [0 monitor-
ing factory sensors. The y have 8 o r 16 I/O lines, w hich C'.1n he used for a variety of digital and
analog purposes. And like the original BASIC Stamp, these mod ules are programmed in BASIC. O ur specia l
"PHASIC" language includes fam ilia r instructions, such as GOTO, FOR. ..NEXT, and IF...TIIE:'J, as wel l as SHC
instructions for serial I/O, pulse mea surement. and button debounce.

The BASIC Stamp Programming Package contains everything you need [Q program Stamps using your P'C. The
package includes our edito r softwa re, p rogramming cables , manuals, application na res, and free technical
support. The package is available fo r $99; Stamps must be purchased separately.

'"ClearView In-Circuit Emulators
20-MHz in-circuit debugging for PIC16C5x164f71 /84/...
Set breakpoints. step through code. and modify registers.
Friendly DOSand Windows software.
$599 each! (separate units for "5x" and "xx" PICs)

NETSURF OVER TO PARALLAX

We're now available on Interne t, so you
can contact us more easily than before!

Send email loinf()@parallaxinc.com
Ftpto ftp.para/laxinc.com
Browseat httpl/WWW.parallaxinc.com

PIC16Cxx Programmer
Programmer for PIC16C5x164f71 174184/...
Docs on disk; user-supplied cables" • $99

Printed manuals; cables; power supply · $199z
n l8>

3805Atherton Road, ' 102· Rocklin, CA 95765 • USA
(916) 624-8333 · Fax: 624-8003 · SSS: 624·7101 · Internet: parallaxinc.com

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

dt-~r\'......- , ,,,,, ,, 1.; n... '1e ""Ill" "" ''''' 1·~r.lI.x .1fI<' .'" '''!IN, " ...1.;. , ~. I'.r. lbx. Ino: • 1'1': ,, " "'1='''''''-'<1 " . <J,.-nw l.; ,,j "-t",...-I" I' l '" i",ol<'ll' " 10" 0395.\
h-;ow"", a "" to •n..!>l<" " . ... .... "' ("~ • fri<"" .'" II S p" ,-.""Y' "..... ..... In ,.her ,,"'..""" may ""'Y . .... 'It""~""' ''''' · I "~~~·'-.l P.ki<· ......,m.... ~" '" ,....... , :\ If" . pnnl"'loi ,h,



Photo C The tever connected to a paddle.

Palls lor box shown:
4' x6' aluminum box
118' texan S' x8'
Speakel
12 VOC walllJanSlormet
Assorted hal'dware

The Random Code Generator

w hen you ente r thi s mode yo u will see
the first of three menu s. th e speed menu.
which displays "C IIAR=XX SPC=YV.·· You
can se t two speeds. The character speed se ts
how fast the elements urc sent, and the space
speed sets the spaces between characters and
groups. This will let you send Farnsworth at
any speed Y\"-I want.

The next menu is th e 1110I1t' and !frOUfJ5

meill/ . The mode ca n he set to " W R DS:'
' ·S IG l\:: ' or "C HRS." The WRO mod e will
send 300 common C \V words and abbrevia
tion!'>. The SIG~ mode sends callsigns. The
U.S.-designated cattsigns a rc used and suffi x:
addenda arc also sometimes added ; i.e . /AG.
/AA./AE./M./2. e tc . This a llows you to get
used to the cullsigns most common ly used in
exams .

In the C URS mode. random characters arc
sent. You can SCI the charac ter gro up "i / C
from () to 15. With th e group se t to 0 the
keye r wil l se nd cha rac ters o ne at a lime.
Each time you press the dot paddle. the key 
e r will send and display the next character
and then stop. If you want to hear the same
character again, press the dash padd le. You
can do this <IS often as you wa nt until th e
sound of that charac ter is familia r. To listen
to a different charac te r, press the dot paddle.

In the W R DS mode . th e g ro up s ize is
used to set the way words a re scm. Normal
ly. words arc sen t 10 fi ll the LCD display and
the Tutor stops so you can chec k your copy.

cesxing by averaging the speed of the
last 20 characters. It takes into consid
e ra tion the c leme nt speed you se t a t
the start. the number of bla nk spaces.
and the characte rs be ing sent. T he
code di splay provides feedback on
how good your sending is. If you arc
ru nnin g characters together, you will
sec " & " rather than the let ters you
thought you sent. Inc rease your spac
ing a bit between the duls and dashes
and you will sec the lcucrs.

You can usc the kcycr with an ex
te rnal ke y. However. you wil l need
paddles to se t speeds. e tc. If you do
not have paddles. a pa ir of posh-but
ton or rmcroswuchcs can he used as a
paddle to set speed. You can swap he
tween using the internal and an exter
na l key any lime you are in the re
ceive mode.

Whe n you fi rst enter the ke ye r
mode. the di splay will ask if you want
to s to re a me ssage . Yo u can s to re
three different messages. If you make
a mi stak e whe n yo u arc stori ng the
message. just stop and press the " S"
button The cursor on the display will
backspace and erase a letter at a time.
When you have erased the e rro r. just

cont inue sending the message. You can send
the message anytime you arc us ing the kcyer
funct ions by pressing "M" and the appropri
ate memo!')' location ("M:' "S" or "R" bur
to n ). The " R" message h. a lso used by the
alarmclock feature (see below),

"

LED--high iflIensity
N.D.push-button slM1ches

NPN lransistor--2N4400
PNP Iransistor-2N3906
110592 MHz x1al
32768 kHz e er (6 pF)
78lO6 YOIIage regUalor
l N4148 1iOde
l N4001 diode
lOOk pot
10k pot
l OOk resister
10k resistor
6.& resistor
11<. resistor
560 ohm reSlslOf
20 ohm res esoe
4.7 1lF cepactor
0.2 ~F caoacnor
0.1~F capacitor
O.OlI'F c:apacilor
33 pf capacitor
4().pf1 sooer8"'" socket
14'p4n socket

, ~ . .,...

Electronic parts:
87C52 preprogrammed moo
LM339
LM567
0 51202

SUPER cw S TATION --It.

"-..• • •.. • • •

U1
lI2
U3

'"40 x2 LCD clSJOy
04
02.03,05
Y1
Y2
0 1
02,03.04.05,07
0 1,06
R3
Rl ,R2
R14.R17
R4·5,A7·9.Rtl ,A19--23
R18
R6.Rl 0,R13,R16
R15
R12
Cl ,C2,C I2
C10
C6.C8,C9.CI1 .C 13
C3.C7
C4.C5
ro- ut
ForU3,U4
ForU2
PC board
l EO 1
"',S.R.RESET
Hook·up WIre

To change your sending speed. press the "S"
button and use the dot and dash paddles 10

increase or decrease the speed (2 wpm to-lO
wpm). When Y'ou stop sending. the kcyer
will shift back 10 the receiving mode.

The mtcroproc cssor calcula tes and d is 
plays the ac tual speed of the code it is pro-

..Building the Project

With only a few parts and the PC
hoard. th is project is easy to build.
There an.' a number of wire s run
ning Innn the PC board to switches
and di!oplays on the case. A careful
layout will make the project nearer.
I ha ve used a 4" by 6" a luminum
case for my CW stat ion and a Lex
an top (see the photos ). T he a lu
minum box ;ICIS a... a ground for all
the jacks mounted to it, so I do not
need 10 run a separa te ground wire
for each j ack. thu s reducing clutte r.

The Lcxan top protects the rathe r
so ft surface of the LCD display, AI
~J. because it is eas ily heated and
bent. I wa!o able 10 set the LCD and
LED at a beucr viewing an gl e . I
used Lcxan becau se i t does nOI
break. h ut Plexi glas wo rks we ll.
100 , if you are careful. You can abo
use a plastic box, but you will need
10 run a ground wire to a ll the jacks.
The curre nt d ra w is nhou t 30
m illiam ps (w ithou t the spe ake r )
and you can powe r it fro m a 9- 10

15-HlIt SOUR'C. I have found a wall
t rans fo rme r 10 he a good power
supply.

Us ing the ew Stat ion

When yo u turn o n the C W station. you
will see the clock displayed. In this mode
you can SCi me clock or alarm data, o r you
ca n ente r the ma in menu hy pre ssi ng. the
" M " button. In the main me nu, "73 DE
l\4UA U" is displayed on the top line of the
LCD. The second line shows: " \ I=TO l\: E
S=CODE R=8OCHR P=KEY: ' You have the
choice o f going to one of severa l sub-menus.
dependi ng on what you want 10 do with yo ur
CW station :

I. Touch eithe r the dot or dash paddle 10
usc the C W station a.. a l-ode translator and
iambic kcyer.

2. Press the "S" buuon 10 ente r the ran
dom code genera to r.

3. Press the "R" button if you want to use
the Su-charact e r feature.

-I. Press the " M" button to set the sideronc
frequency,

Receiving a nd Sl'nd illKC\"

To copy incoming cede. tunc in a statio n.
The tun ing LEO wi ll be o ff until you tune it
into the 100 Hz passband . When Y'OlI see the
LEO Flushi ng on and off wit h the Mo rse
code. you are tuned in and you will sec the
received cod e scrolling across the top line of
the LCD. The bo ttom line wi ll sho w th e
speeds you se t and the actual speed of the
i ncoming code. The current time o f day is
also displayed on this line.

When you nrc in the receiving mode, you
can send code j ust by touching your paddles
or key. The recei ver will stop copying the
incoming code and will se nd and displ ay
your code. The code you arc sendi ng is dis
played in capitalletters 10 dist inguish it fro m
the rece ived code. whi ch is in small teuc rs .
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Field Day in a Bucket?
• Doyou have an all-band 160thru6 keep it there: fluorescent I~unch line.

rreteroorteble anrenna system? bright red reusable projectiles. safety
1-""' ......... cover, 2()().ft spool of black UV-

• Is it complete end reedy to go proof support line. Add detailed
wheneverand wherever reeded? manuals. h'saccmpIeIo system reedy flr

•Can you carry it in a simple 1D-Ib ad!plarion In tIr cin."uJnstan<xs ofany
rul{'1.-",,,,,,,,? situation.
r-""b" Theemergency communications team

• Can you install it anywhere in 1hallook a Grnb-N-Go In SanSalVlrlr f<I
minutes? ttr earth quake hOO reverusafone before.

More than fieldday lim is involved. BUltrey were lJfl tIr air 15 miootcs after
FIre, flood, queke, wind explosion---1he _ 08 tIr taxi.

unthinkable can always happen. What Put tIr~=~to tIr lest

could it mean to your family and your like low-powcrer ubusiast BobJoiner,

corrummity ifyou were prepan:dr -::?:-:-::::-:= = = :;;;;::-l WB7BN.Bob took cee
Grab-N-Go Ready! out into ttr western Ore-

ThelNI'Grnb-N-Goanu:nna PASS TillS TEST! goo woods flr lieldday.
sysem is cenplete with every- WIN $5 Using itslauochingsys-
thingyou need to launch, llOCOOr, leI11, 68 year-old Bob
suspend, and feed ns highpcrfor- Clip this ad and circle the placed the antenna feed-
~gnal ~~~andfiumrnd;:~ TigerTail™. Send it with point 31 75 feet~waking
Sl an!..;:::", .........11 your order to get $5 off ibeerds arocrd thel:raJdrs. he
meters. n I" " you start to msau h tied !hem off10 form an inverted

•• .i-ol-- ' H.... 'Id any pure ase. L-.. he
yolI" antenna. W1UllU. tn II" WI V. Fifteen minutes D UII I I go.
oc inyour own backyard. yoo
won't have 10 stop 10 chase a pertat Ire store.
Everything is there, all ready 10 go.

What's in the lJucket?
SlaI"l with a 66-ft 'TNT AdvenlUrttantenna

and its mating silver-tipped 66-ft low band
extension. Include 97·ft isolated RG-8x
feedline with silver connectors. Pack it in
side the QuickLaunch bucket containing
everything you need to hang a wire and

Can You Find
theTiger'sTail?

If your eyes are sharp you can spot

the TlgerTall'" in the photo above. It

putS extra growl mto the signal from the

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

rad iation angle, and extends range.
You can use low power and save your

battery pack, but still have a big signal.

Better than an amplifier, it improves

reception too. TigerTa iP does all this

by simply slipping under your flex an

tenna and just hanging down. It doesn't

stick up or out or get in the way. II's the
simplest way to eccst your signaL

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

off-center at its TNTpoint-the
unique spot where impedance IS ~e

same on many bands. The result IS

VSWR under 1.5: I on multiple
bands without a tuner. TNT feed
also increases antenna bandwidth.
making it easy to use with a tuner
everywhere else. including MARS.
CAP. RACES. and commercial Ire
quencres.

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

The Orab-NiGo Adventurer ver
sian of the antenna has two sections
that mate without soldering or tools
required. and without mechanical or
electrical sacrifice. Whcn 66 ft long.
coverage is 3.5 to 60 MHz. Forty.
20, 10. & 6 m bands are no-tune.
When 132 ft long. coverage is 1.8 to
60 MHz, and the 80. 17,& 12m
bands also become no-tune.

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

Add $14 S&H.



If yoo want to try pract icing copying words
in your head, you can set the group size to 0
or l. The code generator will send random
words contin uously and they will scroll
across the screen. You won't be able 10 write
the words and check them, but if yoo want
to learn to copy in your head this will g ive
you good training.

The third menu is the cha racte r menu.
which lets you select which characters you
want to practice . It is only d isplayed if you
select the CHRS mode. When it is first dis
played, you will see all the possible charac
ters. To select just some o f the characters,
use your paddles to "erase" the characters
you do not want 10 copy, and leave the ones
you do want to practi ce.

When you are ready to co py random
cede, the code will be se nt and displayed on
the LCD screen. When the screen is full , the
Tutor will stop and let you compare your
copy with what was sent . To send anothe r
set of 80 random characters. just pre ss a
paddle.

2 Meter Portable
Arrow (Ihatt) Antenna
ThUll the ON:' 10U h.~ heard about
~ froIIl ...~ Ibdt to.
4en m l t.amm n 1M 2 amutN 1--1--1---\
SI..-." 14ht W""""',

~r""'" lII< 8 '$1 S 73 211
Arrow Antenna InclU<kf;

Shipping
1461 Peacock PI. (303) 663-5485
Loveland, CO 80537 F.,. l303) 663-5065

CIRCLE eo ON READEH SIoAVICE CARD

The 8O-Character Mode

In this mode you can send or receive code
but it will not scroll across the screen. In
stead, it will fill up the 80 characters on the:
sc reen and stop. This feature is es pecially
useful if you are copying code with pencil
and paper, because it lets you concentrate on
copying, and afte r 80 characters you can
check. your results. This mode is also helpful
when you are practicing your send ing. be
cause it will let you concentrate on sending,
and when the display is full you can check.
to see how well you sent.

Constant Tuning and Sidetone

This mode will let you send a continuous
tone 10 the transmitter, and a sidetone signal.
You can use this mode to tune your antenna
or to change the frequency of the sidetone
oscillator. The sidetone frequency can be set
from 600 Hz to 900 Hz.

The Clock Mode

The clock mode displays the time, date

C. W. WOLFE COMMUNICATIONS

1113 Centra l. B<~IllQ$. MT 59102
406-252-9220 Fax: 406-252-9617

can", wm.kx~~

ClRQ.E 20 ON READER SERVICE CARD

and day of the week. In th is mode. it also
shows if the alarm is set. When the alarm is
activated. the clock will send the message
stored in memory " R." It sends it in CW on
the side tone speaker (but not to the transmit
ter!) and simultaneously displays it on the
LCD. This message can be up to 15 charac
ters in length. If you do not have a message
in memory. the alarm just beeps.

Obtaining the Parts
Except fo r the 8752 and PC board , all

parts arc availab le from catalog parts suppli
ers like Digi-Key. Mo user, JOR, etc . The
pre-programmed 87C52 and PC board are
a vailable from the au thor (5200 NW 43rd
SI., Suite 102-177, Gainesville, FL 32606;
E-mail n4uau @freenel.ufl.edu ) for $40. In
addition, the author has a convenience pack
of all the electronic part s for $85 and a limit
ed number o f box paris (aluminum box ,
pre-bent Lex an cover, speake r and wall
transformer) for $ 15. Florida residents add
sales tax please. iii

Next Day

CIRCLE 5 ON READER SERVICE CARD

Compact! Only I " x 2.5" x 3". An
inch shorter man a pack of ciga
rcrtcs.

Powerful! L -un high integration
MPV with une megabyte address
space. A real pt twerhouse.

Inexpensive! Unly US$129 132k
RAM model).

Perfect Begin ner's TNC: Every
feat ure you would expect in a
.normal size' AX.25 12(X) baud
TNC. plus:

On-Line HELP! So easy to learn!
Type Help and a command name (or
part 01 a command name) and re
ceive the correct spe lling, shortest
uhbreviation. default valuer s). ac
ccptable values . and a short explana
tion of its function.

The NEW PacComm PicoPacket
EPROM and RAM are sock
C100 for case in upgrading firm 
ware and increasing memory.
KJ -45 scnal cablc with adapter
10 1l~.-9S . RJ-4S radio cable has
real wire - solders easily to radio
connectors.
lnstructton manual , schematic,
Quick. Command listing, power
cord included.

Options
12Hk or SI2k RAM.

Terminal programs for both DOS
and Windowstv included. l-ull -time (,PS port tsecond serial

port) with real-time dock and 128k.
Personal Message System with all
the state-of-the-art features. Mating OPS receiver. A Trimble

SV~Six-CM2 receiver flts in a sep-
APRS (Automatic Packet Reponing araie case tne same size as me Pico
System) compatible comprehensive and attaches via an audio stereo
GPS support buill-in. cable.

PacComm Packet Radio Systems, Inc.
44 1.1 N. Hespcrides St., Tampa. FL J Y, 14-70 Iii

+\HI.1 I X74-2980 Facsimile: +,XI.1 ' X72-X6Yb
BSS: +IXIJ l X74-J078 CompoServe:76570.2IXIJ Interne t: crruulta'paccornm.com

Orders & Catalog Rcqucsts : (800 14H6-7JH8 124 hour VOKe mai l ,

CIRCLE 152 ON READER SERVICE CARD
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E.H. YOST & CO,
2211 D PARVIEWRD.

MIDDLETON. WI 53562

PHONE 608-831-3434
FAX 608-831·1082

Nickel.cadmium, Alkali'le. Lithium,
sealed Lead Acid For RadiOS. Computers.
Etc. And All Portable Equipment

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!
CALL US FOR FREE CATALOG

CIItCU 11& ON REIOU SERVICEe ARO

BATTERIES

HamCali CD-ROM
us III Intttnational Cal~ Lookup
0- 1,130,000 tstJngs end r05 Cou'Jlilet,

Ir'dudo$ us. Ckob& & ..........,~.

ICALL DOS & ",ldows pt~ Iclok$ up '
_ . address. eJqlQlign~. t-'II'l ~aI,
lceNe dfts. """Y. 1l<lIlong. ... eeee,

zone. . .....~ t-n ,-*", &
dielsnce~ U,S.~ Grid
s.cr.-re, RelIieYe by "'Y daUI "'"e,« on
PC. c:.I. _ and zip on IhII MAC.

Hundreds d poo"....... on this diM:. Fl;f" I
arger c.dIec:tioi . d sott-reasl< aboullhs Electfonic:s Software
ompendUn CD ROM.

• No ....'d diak lequir..:l • Print Labels ' Export 10 liard/dill<
IIoppy • TSR runs Irom tl'" iMncklw' Upd.ot..:l -rt NMiI
Oct • Stond;l'Ill 0I<lef1 lICCe¢ed ' 001... dlKClUnl on 25 01

I ' Li t... putoic domain PC IOI'lworI s.-.... low price of
$50.00 pi.. $5 ,00 aNpping (U.S. only),

/---::Js?>\ ~~~~
- 0 ".,. Eledronics ~I Coo ,..........
:... _ .is. clleclioq d shI'_ P'coy.,elOd
-, ~ / dati files !hit~ to IlIo;!IlAtiel. brosd-

'-~-=,. ~. __ rocIio IOd SWL KtMy
~ 15.000 files i'l 1ctIl. The dose e., $ • j _ -.....:l

....nua lly in AP!I , 0- 200 ~" d PC end
~" 01 MAC~e. Send 'flU onwlO
Publisl'ting. $25 00 plus 55.00 shipping (U S), Chec~
ocupI..:l. '3UCKMASnR

R<Ue4, Box 1630 · ....nelal. VA 231 17
703894-5777 - 800:282·5628

E3 703:694-9141(Fax) _....
Intemet: info buck~~ro~m~",,=;:;:~.
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_______rv _

C"""l'M'Oll _ ..td in 'UU COLORn! ~y _ "'" .......1
Send your " '"" pict~... eM lII_ iY<O in ._ •.n .J.4.M NoW.

1'10_ n .. 12 COl.OII eM $cotty I & t in COLOII.

..."'-~, ~~ , .. ' ONLY $99.951"'-', ,..,..

..,"'p..,to.. ..,.. _ d _""",,,,-;--'----;,,,,--1
' '''PP'''ll $S -O-'• • • 11 0 ILOWSCAN • " _•.tOO.OO

_ ...._ . ..... 1 .1~ , . . .~DIO ........VnR _ .....»0..,

_I"JM.~Harlan Technologies ~...,~
5931 Alma Dr. · Rockford, illinois 61108

COLOR SLOW SCAN TV
for the

ron ISOUND BLASTER fIlIIlI
C
o
L
o
R

Direct Digital Synthesizer Kits
DDS-3: $149 kit. $209 assembled.
e 2 Hz to 12 MHz. 2 Hz steps. Sine and TIL
e Dip switch or parallel bus controlled .
e 3'x4' PWB. Requ ires +/-5 VOC.
e 5ppm internal crystal oscillator.
DOSJ Pc. $249 kit. $399 assembled.
• 8 bit PCbus version of 005-3.
• Sine output to +20dBm into 50 n .
e 0-70 dBstep attenuatcr added.
e Provision for exte rnal clock added.
e v-Basic and Csoftwarew/sources.

DDS-1C. S89 kit only
·1 Hz to 524 kHz, in 1 Hz stegs, sine only.
• 4'x5' PWB. Requires +/-5 V C.
• Dip switch cantrall of discrete DDS.

Call, Write. FAX or e-mail for catalog
NOYateeh Instruments, fne.

1530 EastlakeAven ue East, SUite 303
Seattle ,WA. 98102

206 328-6902 FAX 206 328-6904
e-mail novatech@eskimo.com

FEEDBACK
In our continuing effort to present the

best In amateur rad io features and
columns, we rec ognize the need to go
direclly 10 the source-you, the reader.
Articles and columns are assigned teed
back numbers, which appea r on each
article/column and are also listed here.
Please rate each feature or col umn as
·Great.~ ·O K,~ or "No Way: Mail your
responses to : 73 Magazine Feedback ,
70 Route 202N , Pete rb orough , New
Hampshire 03458.

1 Never Say Die
2 Letters
3 QRX
4 The N4UAU Super CW Station
5 Collinear 5JB-Wave Omni Antenna tor

2 Meters
6 Review: The SGC·230 Antenna Tuner
7 Review: The KK·' from AEA
B Battery Monitor and Charge

Controller
9 An Inexpensive Morse Code Keyer

10 Measuring the Antenna from the
Shad<

11 Review: The COY2M3EL "Stealth"
VHFYagi

12 Tone Burst Generator and Decoder
13 Carr's Comer
14 Hamsats
15 Homing In
16 Ham Help
17 Above and Beyond
18 ATV
19 QRP
20 AnY Loop
21 Ask Kaboom
22 Hams with Class
23 Special Events
24 New Products
25 Barter 'n' Buy
26 Propagation

aRC~ 117 ON READER SERvICE CARD
50 WATT DUMMY LOAD

, ,

50 UH ROLLER INDUCTOR

CIRCLE 75 ON READER SERVICE CARD

FAIR RADIO SALES
1016 E. EUREKA' Box 1105 e LIMA. OHIO. 45802

Pl'icn f .O.I. L.... D.• 'tISA. MAST£RCAIIO. DISCOVER
Allow .... SIIl"'i119 • WriIt 1oI 1.111t CstIIorI

.., ... IlII11_73 . ...... ~1 !t1227.e73 • f a ~19lttJ.131 3

38-TURHS3/B'W edgewound silveredribbon tonne
nx4.3· dia coil; fiberg lass end plates, P/o 1~
antenna tuner; ala7.3x13x5.2. Bibs. sh.
1L1!CU938. USEO $65.00

10 UH ROLLER INOUCTOR. 18-lUrns #16 silver
tinned wire terms 2" dia cod, 3.5x4.5x2.6. 3 Ibs.
1021-7029. NEW $28. 00

OA-437 DUMMY LOAD. rated 50 watts connouous
into 50 ohms. VSWR 1.5:1max; 220 to 1000 MHz.
"C" RF conn, 3x6.Bx3. 4 Ibs. USEO $27.50

6146W

RF PARTS COMPANY
435 So. Pacific St San Marros, CA 92069
Tel. (619) 744-0700 Fax (619) 744-1943

1-800-RF-PARTS

RF Parts Co, recently
purchased the last
production run of JAN
61 46Wlubes, This
rugged ECG version
was designed especially J1]
for Collins Transmitters &Transceivers.
Thebest tube for your s-aner
Special $1 9.95 ea. $44.95/matched pair

We can ShipU.P.$. C.O.D.orV1SAlMC
Foreign: SmaJI packet EMS Postal add $10.CURTI S K[\,[R KIT

.c1.l.US oOUIlIO_ __ 1l~AD.IUST"""

_IOeof! lI(ll,. , ro ..no ---tlo.oo
__G Il~ TCI'lf:.wDQK1" CCINTllOL.-JI 10.00

E., _ ..Eo'<>. NHOJr..6-03<lll
,-.._ ""'0
, "'" OOJo-Jl 9-f49'il
..... ...p C<ll>I .... ,sr " '"
" W~ """,-a>
" so. ~.(>EOu .. "_..- .._...
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Number 5 on your Feedback C8fd

Collinear SIS-Wave Omni
A ntenna for 2 Meters

Commercial antenna performance at a home-brew price!

by John Conklin WD00

Read y to try yo ur hand at build ing an
omnidirectional gain antenna? This may

be just the project for you! Using ordi nary
hand tools. you can construct this antenna in
one evening from common hardware store
materials.

dB or S ot d B?

What does all rhis gai n stu ff mean
really? An electronic am plifie r bas an abso
lute li mit to the amount o f power it can pro
duce. regardless of the input level. Accord
ingly, amplifiers are often rated in watts-an
absolu te term Antennas on the other hand,
have no maximum theoretical o utput pow
,,-what you get ou t of them depend s o n
what you put into them. Therefore. antenna
performance is rated in relative, rather than

absolute, terms. Enter the decibe l (dB). A
deci bel is o ne te nth o f a be l. named for
Alexander Graham Bell (hence the little d
and capita l B ). Origi na lly establ ished 10
express changes in sound levels. the decibel
is a term of relat ive power. A change of I
d B in power leYI.'I is just hardy detectab le
by the human car.

The correlation bet ween the d B and pow
er ratio is:

dB = 10 log (output power/input powe r}
A gain of 3 dB corresponds to a doubling

of power. Thus, an antenna with a ga in of 3
dB will have the same effect on your signal
strength as if you had doubled output power.
As an added bonus. the gain of an antenna
app lies 10 received signals as well .

Where doe s all th is ex tra po wer come

from"! According to the fi rst law of thermo
dynamics [conservation of energy). you can't
get something for nothing, To create gain in
any given direction. the power must be taken
from some other direction. In the case o f a
beam. most o f the RF is conceuuured toward
the front or the array and sacrifi ced :II the
sides and rear. An omnidirectional antenna.
on the other hand . obtain s its gain by reduc
ing. the amount o f RF thai is radiated up
wards. Look at it this way: An omn i antenna
has a radiation pattern shaped like a dough
nut. In order 10 Increase its gain. the dough
nut merely needs 10 be nauened.mus putti ng
more signal out instead o f up.

Gain mu st he expressed in relation to
some standard fur it 10 have any meaning. In
anten na work. these values are usually ron-

f Igll,.e J. f rom dipole 10 deluxe. See this secnon ofthe text.
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9 Autry
Irvine, CA 92718
(714) 458-72n • FAX (714) 458-0826

MOOELVS·50M

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

SPEC IAL FEATURES pmORMUCE mClflCATlO,S
• SOIJO STATE ELEC11\(JlICAllY REGUlATED • INPUT VOlJAGE: 105-125 VN;
• FOlD-BACK CURRENT UMlTrNG Ptoteets Power SlJpply • OUTPUT VOLTAGE: 13.8 vee ± 0.05 '1o/1s

wcm excessive currenl & continuous shorted output (Internally Adjustable: 11 -15 VOC)
• CROWBAR OVER VOLTAGE PROTECTION onall Models • RIPPLE tess than Smv peak to peak (lull load &

' Ice,t IS-3A, RS-U, RS-M. RS-4L Rs-5l low line l
• MAINTAINREGULATIOH & LOW RIPPlE at low line input • All units available in 22Q VN:. input voltage

\Iohage (except lor SL·llA)
• HEAVY DlJTY HEAT SINK . CHASSIS MOUHT RJSE
• THREE CONOUCTOR POWERCORD except lor R$-3A
• ONE YEAR WARRANTY. MADE INU.S.A.

SL SE
• l OW PROFILE POWER SUPPLY

""'" c.mlnuOlll ICS' Siz' (I M~ ~.~::.,MODEL GrlY Black DUly [AIIIIlI) IbPl) II - W.
SL-llA • • 7 11 ~-N· 91to 12
SL·l1R • • 7 11 2\1 · 7 .,. 12
SL-11S • • 7 11 ~ - 7~· 9lf. 12
Sl ·11R·RA • 7 11 4%- 7 .,. 13

• POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
C, ,,UnUllll ICS· Silt UN)

MODEL Dilly IAmPlI IAIIPlI H. W• b
RS-4L 3 4 3'h x 6'1t - 7'/.
RS-5L 4 5 3111 . 6Yt _7'/.

9
25
37
50

~.~::.,
16
38
50
60

16
38
50
60

Sin 11"1
Hx Wx 0

5't. x 19 x B't.
5%x I9 x I2'h
5'1. x 19x 12'h
7 x19x 12 'h

5'/"x19 xB 'j;,
5'1. x 19 x 12'11
5'4 x 19 x 12 'h
7x19x 12'h

12
35
50
55

ICS ·
IAlllllal

12
35
50
55

• 19" RACK MOUNT POWER SUPPLIES
ConlinulIla

MOD EL Dilly [Am pal
RM-12A 9
RM ·35A 25
RM -SOA 37
RM·60A SO

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

,--
; : U,

RM SERIES

RS-L SERIES

18
27....

•••"il'
WI·llh·1

•s
7
9
10
11
13
13
18
27....

n l"iRI
WI·II'a.)

13ewx s x s

Sin 11"1
H x Wx 0

Sin liNI
MxW xD

3 x ..'" x 5","
3 l,(, x6~ x9

3"" x 611 x 7%
3'" x 61'i x 9
.. x 71; x IOlio
.. x 7'h x 1034

4'" x 8 x 9
.. x 7'h x 1014
5x9x 10V.
$ x11)(11

s x tav x u
6 x 13'1. x 12\

s x s x 101;,
s x u x t t

6 x 13,," )( 11
6 x 133/ . x 1 2',~

12

20
35
50
70

lei '
lA_,ll

3

•s
7
7
10
12
12
20
35
50
10

~olora Cutilnn
MODEL Go, Black Owl, ["pa)
RS-JA • 2.5
RS-<A • , 3
RS-5A • •RS-7J\ • • 5
RS-7B • • 5
RS-10A , • 7.5
AS· 12A • • 9
RS-12B • 9
RS-20A • , 16
RS-35A • • 25

MODEL RS-7A ~.50A • 37
R -l OA • 57

CuUuna
MODEl OIt, lA_,ll

• Switchable ¥OIt and Amp meter
RS· 12101 9

• 5eparalt ¥oil and Amp meters
RS-20M 16
RS-35M 25
AS- SOM 37
RS·I 0M "

RS-M SERIES
,...;;.;-~

RS-A SERIES

VS·M AND VRM·M SERIES • 5eparale Von and Amp Metera . Output Voltage adjustable from 2- 15 volts · Current limit adjustable trom 1.5 amps
10 full Load

ICS- In'ermlttent CommunicatlOll Service (5O"lt~ Cycle 5mm. on 5 min. off)

,,,- linll· 1 1'1,,111
1,,·,1) I x. x l WI· l lh.)
@13.8V

12 4'" x 8 x 9 13
20 s xs xtow 20
35 s x u x u 29
50 6 X 13110 x 11 ..

35 5Y. x I9 x 12'h 38
50 5'4 x 19 x 12", 50

ICS· l inll") '.1.,11'A.,. l x _ xl WI·llh·1
7 4 x 7'f.1 x 101/, 10
10 .. x 7'1> x IOIJi 12

" 4"' )(8 x9 13
20 5x9x10l; 18
11 2% x7~x 9 lf. 12

CIRCLE 11 ON READER SERVICE CARD

".II....a
DeI, I"·,11

@13.8VOC @lOVDC @5VDC
9 s 2

16 9 4
2S 15 7
37 22 10

YS- 12M
V5-20M
I'S-35M
VS-SOM

MODEL

• Variable rack mount power suppl ies
VRM-35M 25 15 7

MODEL VS-35M YA M-SOM 37 " 10

• Built in speaker
Co'" C..U....a

MODEL "" 11,,1 Illy I"-, a)
RS-75 • • s
RS- l05 , • 7.'
RS·125 • • 9
RS·20S • • 16
SL·l 1S • • 7

RS-S SERIES
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fas ten the ph asing stun to the an tenna with
10-24 hardware. Stainle ss stee l hose cl amps
are used 10 con nect the coax to the matching
stub. and the end of the coax is scaled with
RTV sealant or electricaltape.

Adjuslment

Thi s antenna delive rs go od performance
and has a respectable SW R curve over the
entire 2 meter hand . Tuning is accomplished
by sliding the feed point (where the coax is
clamped to the antenna) either up or down 10

secure the best match . II

Fi gure 2. Construction details.

-,
s,

- I,.
I -L

CLA W' TO "'AST -..-.-...I

314 " x 48-3/4" aluminum lubing
3/4" x 78·314" aluminum tubing
314' x23" aluminum tubing
10-24 x 22" threaded galvanized roCI
Plastic. Fiberglas or woooen dowel. 9' long. diameler to lit I\bing
10-24 nuts

'1 0 kX:l<;. washers
3/16· x :J.112" bolls
3116" nuts
3116" lock washers
1" stainless steel hose clamps

Parts List
Upper element
Lower element
Matching stub
Phasing stub
tnsulator
4
4
2
6
6
2

Construetton

Figure 2 illu strates Ihe dimen sion s and
layo u t o f the a nte nn a . Const ruct ion is
straightforw ard and requires only the use of
common hand tools- The majori ty of the an
tenna is made from 3/4 8 alum inium tubing.
a lt hou gh a ny d iame ter fro m II r 10 I "

should work fine,
S tart hy CUll ing the matching stub (23").

the lower radiating element (78 -3 /4"). and
the upper rad iating element ( 4H -3/4~) to
length. Use a hacksaw 10 cut a I -I n~-long

slit in to the botto m end of the upper rad iat
ing element. and the top end of the lower ra
di ati ng ele ment. Thi s wil l allow the tubing
to clamp fi rmly aro und the insulator,

Next , dri ll th e mou nt ing hole s in the
matching stub and lower clement . Posi tion
the top o f the matchi ng stub 48- 3/4~ dow n
from the top of the lower radiatin g element
and tape them together. Thi s will keep them
lined up while dri lling the mounting holes.
Mak e drill ing marks o n the matching stub
19" and 22~ down from the top of the stub.
Clamp the assembly in a vise (bei ng carefu l
no t to crush the tubing j and drill through
bot h pieces a t the same ti me . Mount the
matchi ng stub 10 the lower radiating clement
wit h 31l6~ gal vanized washers. nuts and
bolts [you'll need holts thai are threaded all
the way to the head I.

The insulator is a plastic or Fiberglas rod
(obtai nable a t p last ics supply hou se s) or
woode n do wel waterproofed w ith e ithe r
ure tha ne or spa r varni sh , T he in sulator
should he at least 9" long to pro vide good
mechanical support between the two radiat
ing elements and should be o f a diameter
rhut provides a snug fit ins ide the tubing.
Slide the upper and lower elements over the
insulator, lea ving 1/2" exposed between sec
lio ns.

Next, dri ll a ph asing stub mounting hole
in each element. The holes must be parallel
and spaced z" apart. Th e phasing s tu b is
made from a 22 " length of 10-24 th readed
rod. Bend the center o f the rod over a 2"-di·
«meter pipe to produce a smooth be nd. Then

a ntenna is o ut o f phase. and cau ses so me
signal cancellation . However. since the cur
rent on the added length is small. and the
section is short. the rad iation is insignificant.
Fu rther lengtheni ng o f the cle me nt s wi ll
cause more cancellat ion. and the gain will
actually de crease. The fin ished antenna is
sho wn in Figure IE.

From Dipole to Deluxe

An assortment of al umin iu m and hard
ware ca n do uble your effec tive rad iated
po wer. Here 's how.

A s yo u proba b ly k now. a ha lf-wa ve
dipole is customari ly fed at the center. Th is
is where the current is highest and the von
age is lowe st. th us providing a nice . low
im ped ance point fo r connec ting 52-oh m
CO'IX. AI the ends o r the half-wave antenna
just the opposite s ituation e xists- the cur
rent is lowest. and th e m ilage is highest.
constit utin g a \'e ry hi gh impedance feed
point.

Some son of match ing de vice must he
used in order to overcome the impedance
mismatch jf an antenna is to be end-fed, The
quarter-wave closed s tub. a conti nuously
vari able impedance matching device. per
forms this function rather nicely. Think of it
as a dipole folded in half. The impedance is
very low 'II the closed end of the marchi ng
stub (cente r of the dipole). and very high at
the open end o f the stub (ends o f the dipole).
Connect the antenna In the open end and the
feedlinc near the closed end (Figure I A).

The impedance can no w be changed h ) ' sim
ply movi ng the feed poi nt up or down the
stub. As an added ad vantage. the closed end
of the matching stub may he grounde d. thus
placing the entire ant enna at DC ground p0

rential and simplifying mounting problems,
Now for some gain. If the length o f the

a nte nna 11> incre ase d 10 two hal f- wa ve 
lengths. the an tenna will exhibit on ly slight
(0.5 dBd) gain. Th is is because the curre nts
a long each element arc out of phase and can
cel each other out (Figure IB ). However. if
each of the two half-wave elements arc fed
in phase. the gain will he 1.9 d Bd because
the RF currents reinforce, rather than cancel.
eac h other. In order to achieve thi s phasing,
the signal must travel an ext ra ha lf wave
length before arriving at the second element.
Th e phasing sruh is a hal f-.....avelength con
du ctor folded so that the sides are parallel
and closely sp aced (Figure Ie). RF currents
alo ng the stub arc then equal in intensity but
opposite in polarity. causi ng the currents to
cancel and preventing the stub itself fro m ra
di atin g.

Antenna gain is further boosted 10 3 dBd
by increasing the spacing between clements.
This is accomplished hy len gthening the ra
diating e le me nts to 5/8 wavele ng th and
shortening the phasi ng stuh by an eq ual
amount (Figure I D ). The added length of

cered in terms of dBd (gain over a dipole).
or less commonly. dBi tgain over iwtmpic ).
S ince an isotropic rad iator is a purely theo
retical anten na. ullmcasurcmcnts in thi s ani
cle arc expressed in dB d. Incidentally. ma ny
man ufacturers neglect 10 include any stan
dard reference point in thei r adverti sing.
There is no way of telli ng wh ether the pur
ported gain is mer a d ipole. a ground plane.
a dum my load or isouupic-c-cvcn the vencr
able dipole has 2. 1 dB gain over isot ropic !
It' s wise 10 take ad ve rt ised cla ims w ith a
grain of salt.
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2W AY RADIO
SERVICE
MONITOR

SPEECH
SCRAMBLER

FOXHUNTHEADQUARTERS

CO~-3_ the _ld's llr)S\ populi•
low·coSl l eNlCe r.'IOnilor f or
shops big or small. t!le COU·3
dell¥er5 lldv.f'1U4 eap,abi!ibn
lot I fa llil. ShC: pnee.-.ncl our

..... lNse program abs "'" 10 o.n a CQU·3 b' 1es11NII
$3.00.~_ Fe&Irw ' Oftd riy 1<eJI>o¥d- """""'.,.'....
memor, • .Io.dio " __~ cr.:uw ' LEO bIr lFill/I
~em::r ""''"'"'' lisPlIy• 0.1,10 000 ~V 0UlpU: lewis •
High leceive senSllivt)'. less than 5 ltV' tOO 10Hz 10 999 9995
MHz' Contiooous I'~ COWIage ' Tra'llmil proledon. ~
to 100we"s •e rs lone eread...• 1 KHz and . >:Iemal modula100n,
COM·3 2 Way Radio Service Uonilor .••.••••.••..$2995.00

PACKET RADIO

STEREO FM
TRANSMITTER

Two new "'""'"' 1111 lVailabie b \hi ComrriOdore ~ IP-64"l or the IBM·PC IP·IBMl· E-u, . s
sembIy NO ru"NG'. Indude$ FREE (losk so/twitl ,PC Ilo¥d nt Full Doct.omenlItion,KI lorm,
P-64A _ .• ._ SS9.95 P-lllM _.JS9.95 CASECPIL ._ ._ ... I 1U $

ORP AMPLIFIER

For a sid< lill ie QRP boost. ~~ _ d
the 20 Watt amplifier• . Needs on ly
112·2 wall s of enve for fil II outp ut.
liMa, lot SSB. AM or CW ope rahon.
power MOSFETs for high effieciency
and mU~ " I. ;e low p,au " ~.,, lor .
c le an signal. 6"ilHn TlR re llY for
a ulomahe: S1Ol'IChlflg . rutlS 0" 12 ·1 5
v ee at 2'" amps. A(kl our rNlll;/'lirtg
case set for . complete stat ion look.
You. choice of bands $4iU5
Specify band: (OAMP·20. 30, 40. 60)

COAMP Mllldmg caM HI nus

FANTASTIC
FM TRANSCEIVERS

2 MTR & 220 BOOSTER AMPS

a
••

_2 Mele••
• 223 MH:r
-440 MHz
-6 Me iers

SX·20 20 METER SSBICW TRANSCEIVER

ORDER NOW 1-800 4 HOBBY KITS

He,e'. a grlat booster to. any 2 mete, (It no MHz hand-held untt. These power
boo6tl~ deIiYe< ewer 30 walll 0/ outpul a11ow>'1g you to M the rep"ter'. lui quieting
-..tlde ee lew l'IDise ilfWT\P remarbbly i, ...o"'ls~_ Ramsey Elee1rQnic:s 11I$
solei fIou5.ancls 0/ 2 meier 8111I ... bill now we oller~lel)' ......, and Ie5I1ld 2
_ .... as we' ' 1 220 MHz UI\lb. BDlh II.hoI 'II 11'I, Ie,lures ot .... h'llh-prieed
to lJ~ al l ......dlhu'OIl
PA· l 0 2: MTIl POWER BOOSTER (10 X powoer gaonl

Fuly wired & tested _ _ _ _ _ S99.lI5
PA·20 220 Mttt POWE R BOOSTER (8 X power gili'l l FuIIr~ & IeSl.., _ 599.05

Ramsey tltNl<s fie pi;e~ an " t,I rigs! The FX is ilItIl lor sI'Iad.
pcIf\I* 01' mobile. The wiele Itequercy __lie n ptOOI'atmI4l ble
repealel' I(IlIIs mal<e$ ee FX ... perfect rigIor~. CAP (It MARS
~ppllc il1lOo"' , Paclr__ really appreoate lilt Gedlcaled PKkef poll,
'"TRUE·FM"!lIlpIal ancI am:.sl nswII TIR , ..1"'." 11· JoigIl speed pach r,
.•,No prob lem. h 'l ly. doade, prcg"mmed c~.nr>els. 5W I'l l' output.
~ttvi dual C~lon recewer IIId PI'C/Ve<l EASY assembfy, 'Nrroi pal
mo~ lor. used tOleogn rig when you can ha .... one AMERICAN MAD
Iby you) b' less. comes COII1lk'le less case and speaker mike. Order
0Jf Ini.nng case 8IICl kflab set lor \I'IaI pm kd.

FX·50 IIA (8 Meler..I •..••. w _ • . S149.iS FX·lo$& lUI 12 Ue1 ) _._ _ _ ,S1. 9.fi
F lC·223 kil (1 " . Met j _.. ,S149.115 FX-4oIO lui (Y4 Me\1l!'I$).••_•••_._. SHi9.K
CFx mat;tWl\l case seI _ m .llS fXM.l . lCOWYteSU style SI)e er m'" _ l2ll.115

F.,aIy. ' 1'I...ct,r go """""... . 9 that p,l ts the
fun bad; N:l Nm radio. How llboul IN DOS
I""l>&si:.. 1h.1 lu.... in 10 H, I~ wh
• • cept,on.N, low ~OI'" lor . uk 1 '9~.f

Itui$*O '- Or. IvwItloulIN tluIle IIImbo; CW
u,.. ....t ilia I ,,;gitIj ."aGout of r- CW
IP"d- PIfl<y 10 ....11 RF OU!plt (.....f . only
1112S _ below I 100 ..11 ngl can bI bInI!d
down b 1NoI OAP opefllion, Included WIt!l ....
SX·20 is the llarld mike,..;ttl handy UP/OOWN
IXlllco$ tor remote tuMg d \fie rig ........ drM'lg
- Of bil<inO - Of boalW'i9- Available in boIh 'uti'
1'$ ltJlecl n tun 10 buIcl lil: bm. yQll lnd
.."" SX.2Q ....~~ '->riIf Iig.

$)(-20 20 meter SS8ICW Trat"sce"e ' .
IuIJ wi'ect. 1 yr. _......, ~ _...........•...._ .._ _ _ .._ __ _ _ _ 5429.15

$)(·20 20 meter SS8ICW Trarosceover 1(1 Rlfm _ _ _ _ S3C9.15
Cl\:IlIOOliI CW Audio Filler $)(CWN WT 549.lI5 Kil , _ ,$39.15

CRYSTAL RADIO

CIRCLE 31 O N READER SEVICE CARD

OeIcrilml.>le ITIQIt Icrarnble .ystems heard on
you. sc an n" . ' I d io 0' U I up you. own
lC.mbled eommunication sys lem oller th.
phone II' radio, lites! 3td .'i"ne ,abon IC is
UIerlb lilI'ItaSIC lUdic quaIift • 8qJiIf.teot 10
on' 30 op ' l mps .nd ml'e'" Crysta l
WCI(lIed lor crystIl deer SOl.IId WIlh , lUll....
2 '*11\ adiO emil lordftd..- hooII.-up For
ICfI/l'Clle~ INch _ lias ' ri b iIA
dI4IlexoperlbOfl. 0;m0ru'I0ica1e In pr;.aqr WIth
the SS·10 . Ad d cur cnl leIla•• h ne
prolesSlOnal ~nisl'I .

SS·~~ SC.a mbler Idese.,mblo'kd ,539.95
C.:>S D malchlnll case sct 514.95
SS·10WT A$sembled
5S-10 aod ClM set .~ ~•••••_ m .95

ReliY-I tI>e '"oN! pest with • c"'lal set hke \'Ou.
grano:UIIIIer built. Uses~ Gil........ aystal n
ca_er, severll dl"erenl lYPllS oI.edias VI buolt
,ncluding sta nda ,d AM b.oadcl at. shortwalle and
even WW II to~h ol e slYle . To eompafe mode rn
scmlcOnduetor detecto,s . ...e include a diode to.
~ No soIdemg requred.nd we _ r.:.
,lItenna idees. Rl dic lor I.el . gIl d no-. be ore
OnIon lUes it'
CS- I Crystel see k• •~•• ._.__ .....__•.........119.15

MICRO-MIKE

DR. NI·CAD CONDITIONER/FAST CHARGER

RUII 'fOU. own steee FM radio statloo !
T,ansm il l ' s tabl. sign. 1ill the 88·IOa
MH, FM b'OIdca sl blllld up to I mile.
Detllled lI'IIf'WI jIfOIIide5 helJl.... irlIo on
FCC ' ''9''. '111"""" Idees . M " '" to
el;JllCl Latesl: dMigrl lee!ln'S ~bIe
line 1",,"1illp ull . P," -emp h' $i. a na
aystaI W lbUled 1Ubcarrief. Cou;'IIa5 1o
,ny CO (If I. pe pl, ye •. m,kl mixer or
radio. IncllXles free lunirlg tool too! Fo. "
pro loot . del our matchiog case sel with
on-bOIr(l whOp antonne
FU-10A S1eMCl t.an smmer k~ .• 534.95
CFU Case.....-hip set n us

World's Smlll~t Fill . ifetu s milll
Sma.... trIIn •~ eIbe . induclng
batter, Ind mike . Two sets or SMT
parts supplied ... case you are clumly'
Tcrnhc .udoo pick""" lpin drop I I 5 ~ I
lWld 1.-..1 .¥9i' ol 300 • . We iI'I:tde
\tie bIIIery (wItCh 11-,111. electret ......
.nd ""en , luning 1001' Be a Jemes
Bond and 181m SMT IOO!
FU·5 Mc ro m.e kII 5HI.95

a"t spending big bl.cks for ' eplecemeot battery packs. rejl/VOf'llte and cond~ion yoLI" !);Inerie.
Ill' pelk eapacl!)'. AClIIanced Clrcllltr'y has opllll''led d1se~ before elllrge to e l"",... le
memory eftect IRIl IO COfIdl\lon bII1eries that havI been w ed b In the pest. OllCk
dwge """'" br1ngI baDery 10 lui charge" less .... '" hi:I.r.;.ost t5 nwuleS b some~'
InJ '1opooII" chilrVe """'-~zea~ lasI biI d e<>efllY I'IlO IIchcellb the ...... . moll
CIPIOlt. S• .-:tH,cde teOIM\Of~ ClQlI<ll CI.nerI: "'*VI " be"'lI OI o *",1Id bJ'
~ clrle-V.,... ..... acs 011 .. tesI~gt alb etlC! point 01 "-~
ere dwged. OOICl101.cf Charges..c:.ds or NNi'I pods hlm 210 10Clels I""" ellJ)ll'ded)
and c..-rent~ LClIO 1 0~. RunIon 12 k> 15 VDC. Duil o:ooUIa -,a.- bl1lIfIes.
buying new packs. • lIIting!lours tor recharge. glt a Or. Ni-Cacl lOde" Av~e in i1'IOI'IeJ
sa lling kit \onn or wi-l<l af1(\ tested wiItl ease It I spectal pri;e. K~ builden: edd ox.- matchillg
ease set tor I snazlI' oosh.
ON· I Dr. Ni-Cad coodrtiolle .lla st chll.ge. k~ ............. ..................... .•...••...•...••..549.95
CDN Matching Clse set .....•.••.•••~•••~.._ _......... ....•..••.••••..•_ 51• .95
ON-IWT Fuly , ssembIed Dr. N~Cad ""'" ClM ._ _••_ ••_ _ _ sa~L9S

CW KEVER

ACTIVE ANTENNA

AIRCRAFT RECEIVER

2M
POWER AMP

s ena pe rfect cw, M>CfOI)foee l SOf keyl ' t"elu.e s • p ,ov.amma~e

"""""'... of "'" to 2:6 -nil Hal. lambO; key,ng . dol-dash memoo, .
....... speed trom 3-60 WPM. qiSW'le lideb oe.~ to.-or "\I
_ tully RFl proal. EAAl)I,l " . '0, keeopS..-sages "",10 IOO yNrS '
you'1 '10 dInl beIore the ....,. Includes~ IIOuC1I~ or UN
'0'" oon. EZSJ _ ,otlI, _ -..g '*"' II ... lor a_
~-
CW-100 t.licm keye. kit.....569.95 1,41( MalClling Cilse MI.._. S14."
CW·1()(N{r Assembled CW·1OOand case ,....................•.......5119."

Cramped lor 1p.ece?Get Iongw.'e pe rforme nce WI\h this desktop
-.vii. Plope rly ;" ~oed ...... has lbel HF and VHF C1fCUt'Y and
CUI.... whip ......... IS ... " _ mel)IIdL. RF gIlll oontlOI _ 9V
opeflltion makes '"' ideal for SWls., traveIinQ ha... 01 --. bufI1,.no need _eo .ecepIIOt L The maldlong .... I na knClIl set 9"M !he
....-.it e hundred o;toIIar took'
M ·7K. , ,.. 128.95 Match case & knobsel. CM ..514.95

MINI KITS

He.. Ixc it, ng a l.e r.1I
~uPplaIln

;;:;~I up 10 100 mIes . ....,.. Reo;eoyn
_

_ ~~__-: ~.. 1I0.,36 lllHz Alii air b.nd. ';;;;:;:::;;:;;:;;"';;"';;i;iiii~o!iiii;;i;;ii;;;;;iii;,;"'''''''''''''''''''.......rlSI'IIOOlh nraclOt lnng superhet Ii
WI\h AGe, ceramiC liter. edjuSlable~. I llCeIInl $flfI$I\M!jr . 'leI
lots 01 speal<l. voIuroo. RUllI G'l 9V banery. Great for I i. shows or
jU$t ~a "ll'ng a,ound the' a lrpor1l Now 3O-pege manual dets " Pi loltlik,
too, Add case tel for ·pro- klok.
AR·I k~ ..........•........ .... .......•....... ................. ..................... ...529.95
Uatchng case set. CAR 514."

R. mley ca.ries I compll te . ne cf 10. eol!.
e asy to bu4d. lasy to use functional ILita ttl'l
ean be used . Ione or 1$ building blocks in
larger more eomple. designs. Moni-l<ils IncIucle
. udic a ll\Ols . tone decode",. VOX switches .
\ifnIn. IUdio alarms. noise-miliker5 , f1(\ 1\1I<'I
~ luis' CII tit ox.- hi- e"'l<9~

Eu , to build power I mp Ills 8 ~mel

~ gem. l W in. 8W out 'ZW in. 16W
OUt. 5'11 il to. ~OW out. Same ~mp as
fea tured in man, 11Im maga:;ne artICles.
COo'rCllete wiItl . 1 partli. lesa elY I nd T·,-P....1. 4(JN poor IIl'lP U $34.95
m ·l . RF sensed T-R..,. llit._.,$1U 5

F ~$ le om.
Yusu. Alinco.
RIll'lse, and
R.dlC) Shlo;ll
• \.tIoI<Olg tlr
a IlirId, 1111I1
speaker....... b
e o m pll m e n t
your FX tranl '
celve, or Other
ICOM It~11

"C-...J ""'nd,l·lllt ..?
- The R.mll'

5W-1 spWlHllb isI~. 1"1 en, I 112"
wdI br 2: 112 ilcIIeI .. IRIl hits • rwrq~
on !hi bIck 10 J'OU can usiIt d ip • 10 JOW
lIpeIa Ihot h$ smal ir'IemeI speek.. isnl
P'9 Ie breek ' 11)' earr:lnlml ~ is -ery tIeIr
i nd MS plenty oj pop 10 bI heard when worn
Tlla r~'$ e'<M' jade on t!>e milce so when vou
plug il .... "'" III llave t!Ie use d the 8pIlI ker
leclo Irom JOI'I' rl diO. Fu all R.dio SI\acII;.
ICOU. Y_ .~-RerraeJ.
$M-1 Moni-Speal<er mille.

FuIJ a.-nbled ~ _ S2• .15

,
.... _ ..;;::/~r

-~ , ~

"iiIJII' ;,g ""iiiP" '1iiiii"
F. ntas!ie~f the! ceptu,es!hl WOIId
...~h just . 12" entenna! Can 'e ce;yo . ny :>
MHz po.tlon t.o m s - t t MH, . 't rue
l uperhe t. has smooth vara cto, luning.
AGe. RF gIlin cont rol. plenty of spel~e.
" olume ,nd 'UIII 011 , 9V bl n l ry.
Fasonali'>g ScoLA. sd>ooI or dub prqICl
ptOVldn IlOurs 01 \u'I lor _ !hi most
serious OXe•. For the ca' . COfI$ide. our
.hOrt. l ve e onve rter. Two s. ilcl\llble
blinds (in 3-22 Mttt renge l, each 1"MHz
W>de-liJl'lllbie 00 yoor ea••ad'" dil l, Add
acme inte'el t to j'OU. drive horne'
Shortwave fllCeil'e. kit. SR I U 9.95
Stoortwe.... convert".U. SCI... S21.95
Marchingcase Ml lor SR I. CSR _ 51'.95
Me\dIing cae MI Jot SCl, esc _.5IU S

SHORTWAVE
RECEIVER

Miniature
SPEAKER-MIKE



Number 6 0f'I your Feedback card

73 Review
by Gordon n est WB6NOA

The SGC SG·230
Antenna Tuner
A longwire tuner for use on land or at sea.

SGC Inc.
SGC BUilding

13737 S.E. 26th 8 1.
P.O. Box 3526

Bell evue WA 98009
Telephone: (206) ] 46-6310

(800) 25907331
Fax (206) 746-6384

Price Class: $595

Photo A. The SGC 5G-230 longwire runer.

Any idea what the initia ls "SGC" stand for?
II you are an old-lime ham or you got

your start in amateur radio from Class 0 Citi
zens Band, you will recogn ize the name
"Stoner" stand ing for the lett er "5, " and
"Goral" standing for the "G: in SGC.

Don Stoner W6TNX pioneered premium
qual ity sse CB transceivers in me earty da ys
of Class 0 Citizens Banet and Don's techni
cal expertise in communications certainly
owes him a spot in Who's Who whe n it
comes to state-of-the-art radio designs. Don
is now retired and living in Ronda, and con
tinues to take an active part in commercial
and amateur radio technology,

Pierre Goral KI7UA, an active amateur op
erator, was the technical driving force behind
SGC 's development 01 made-in-the-USA
communications products for the military. ma
rine radio , land mobile radio , FEMA, CIA,
FBI , and amateur rad io servic es. Two
decade -old , crys tal -type , mari ne SSB
transceivers from SGC can still be found in
operation, and Pierre and the entire gang at
SGC, Inc .. take great pride that Ihe ir entire
product line is designed. manufactured , and
marketed right out of their Bellevue, WaShing
ton, facility in the Pacific Normwest.

The History

The SGC Model SG-230 automatic anten
na coupler orig inally started out as a marine
ATU (automatic tuning unit) 10 complemen t
the many mode ls o f marin e and mili tar y
SGC l 00-watt output SSB transceive rs. The
SG-230 automatic antenna tuner (also called
an automatic antenna coupler) came out at
about the same time Stephen Eng ineering
Corporation ca me out with the SEA-16 12
antenna coupler, Hull Engineering introduced
a marine Model 402. and Motorola brought
out their own brand and style of marine
antenna coupler. But SEA and SGC were
unique in the fact that the ir own couplers
did not require a data line f rom a speci fic
transceiver to switch th e uni t into acti ve
tuning and then lock it on tune for a specif ic
frequency. Both the SEA and SGC couplers
would tune any length of wire from 2 MHz
to 30 MHz from any type 01 tran sce ive r
when the co upler woul d detect AF power
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input at the SO -239 jack inside the cou
pler.

Here at the Gordon West Radio School .
we quickly saw the possibilities 01 an auto
matic antenna coupler serving the needs of
amateur operators ashore who wanted to res
onate a Iongwire or loop antenna system re
motely, so the tuning point wa s well away
from the operating position, minimizing RF
energy coming off of the longwire and getting
back into the SSB tra nsceive r. SEA ex
pressed no interest in marketing their auto
matic antenna tuner through amateur radio
distribution , and local marine radio dealers
who were carrying the SEA-1612 automatic
coupler had no intention of two-stepping the
product into the amateur radio service, Even
offers of 50- and 100-unit orders to SEA were
declined , to protect the marine electronic
dealers who were successfully sel ling this
tuner at approximately $999 as a marine-only
SSB automatic tuner.

When Pierre at SGC saw the potential of
the SG-230 tuner lor not only marine but
also land applications, he was quick to estab
lish amateur radio distribution. He now indi
cates that land and mobile use of the SG-230
is equal to the use of this tuner for many

different types of marine SSB transceive rs.
and amateur land and military use are out
growing the marine use as more and more
ma riners opt fo r satellite co mmunications,
rather than SSB sta tions , for shi p-to -shore
messaging.

"The proposed low-earth-orbit cell ula r
phone-like service for mariners may cause a
decrea se in the amount of SSB systems we
put aboard large boats," comments Bill Alber
WA6CAX, a marine electronics installer from
San Francisco. ·SSB marine radio with these
antenna tuning units will continue as the 'in
te rcom band' among mariners, but we see
some boats going exclusively with satelli te
communications, where it might be actually
easier to call the Coas t Guard on satellite dis
tress frequencies than to rety on Mother Na
ture for ionospheric skip calls," adds Alber.
~Anc:l lately, most of my automatic antenna in
stallations have been on land at ham radio in
steuatons." finalizes Aiber.

Automatic Tuners-Big Differences

High frequ en cy ama teu r rad io SSB
transceivers which cover 160 meters through
10 meters may indeed offer a built-in, micro
processor-controlled automatic antenna tuner.
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Photo B. These relays switch in various values of inductance and capacitance to resonate the
tuner, Photo C. The SGC coupler is microproces

sor-driven. with active relays for minimum
power Joss.

Photo D. Sra tus LEOs on the inside of the tuner confirm that everything is working properly.

STATUS

01 a ron-resonant tongwi re, and back down
the coax and onto the chassis of the equip
m ent. U lt im atel y, th e RF ge ts into the
transceiver, and zap ..," comments the repair
technician.

So use your buill-in automa tic HF antenna
tuner lor the purpose it was designed lor-re
ducing slightly elevated SWRs when operat
ing outside of the natural resonance of the
antenna by a lew hundred kilohertz . Even
though the tuner may have locked onto a low
SWR point on your antenna and coax sys
tem, you could be tuning up the outside chas
sis of you r equipment and the braid 01 the
coax as part 01the entire antenna system at
your shack. And you might even be gelling
out on the airwaves-but chances are that
the longwi re is not getting all 01 the power
thai it could receive from an external antenna
tuner spec ifically designed for longwire appli
cations.

The SGC automatic antenna tuner is
speci fi cally designed tor remot e mounting
away from your HF amateur transceiver, In a
boat, the automa tic tuner goes back aft in a
sai lboa t mooring l ine locke r (cal led the
lazarette), or up 00 the tlying bridge under
side to feed a non-resonant white Fiberglas
whip. In mobile homes, hams have found that
the SGC tuner should go in the back, up high.
to feed a longwire along the root In homes
and offices, the SGC tuner goes up at the
root line . "The automatic antenna tuner is
specifically designed for use with ere- fed, un
balanced antennas, such as whips and Iong
wires," comments Pierre Goral KI 7UA. "An
lenna efficiency will be proportional 10 length,
and this means that the longest possible an
lenna wire should be selected lor the lowest
frequency you plan to opera te on ," adds
Goral. He points out thai shortwires are only
recommended when there is no other enema-

off 01the natural resonant point.
The buill-in HF antenna tuner is not de

signed 10 tune random wire antennas or non
resonant dipoles, and will rarely offer tuning
capabilities to the typical marine installation
01 insulated random-wire backstays or non
resonant SSB Whip antennas. In fact. most
HF instruction manuals caution not to use the
tuner when the antenna's ' naiurar' SWR is
above 4:1 to 1.

' The tuner goes up in smoke: comments
ooe technician at a leading HF manulacturer
who sees ATU lailures when the user tries to
tune up a random wire or non- resonant
dipole. "Sometimes the built-in tuner will sim
ply hunt, and then switch out of circuit, indi
cating no match. Other times, the tuner will
sense a low SWR point, lock on, and the 100
walls output travels up the coax, bounces off

SI'ECl n C ",T10NS

1.8 10 .)(J MH &
10 10 150 watto IPEPl
4!i 10 SS oh...
T"i.c.l: lno thu 2:1
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Anttnnl Lcnl'lh

The amateur radio buill-in ATU (antenna
luner unit) outputs its capability 10 the stan
dard SQ.239 SO-ohm coax antenna jack. And
it 's at the back 01 your transceiver thai the
ham HF set with a bu ilt-in tuner creates, most
01the time, the feed point 01your signal. This
means the tuning process takes place right e t
the ham set, and what comes out 01 the back
01 the ham set is actively tuned coax up 10
your antenna system on the roof or on the
side of your power boat, or on the stern of
your sai lboat , or on the top of your motor
home.

The built-in HF automatic antenna tuner is
specifically designed for resonant antenna
systems. The built-in HF antenna tuner works
superbly in fine-luning beam antennas, multi
band dipoles. and resonant dipoles when you
need to operate a couple of hundred kilohertz

.~I
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Photo E. The waterproof housing uses a gooey rubber gasket to seal out rain.

tive. suetl as in a vehicle mobile installation.
Part of the overall antenna system is the

ground that is brought up to the base of the
tuner, and for marine installations this is usu
ally accomplished with low-inductance copper
foil. In home installations and offices, th e
ground must be attached to chicken wire
holding on stucco. or any major metal source
on top of an office. In airplanes, irs the fuse
lage. Out on Field Day. the ground could be a
nearby stream or ground foil entrenched out
from the tuner an inch under the earth.

In other wo rds. the feed po int now be
comes the antenna tuner itself. not right at
the HF SSB ham or marine transceiver that
you are sitting in front of. Not only does this
minimize splash-back by the outgoing RF, but
it also keeps your equipment from sounding
distorted when high SWR on the line from
buill-in automatic tuners creeps into yow mi
crophone circuit. Won't happen with the SG·
23O-it creates a SO-ohm match at the feed
point, and this leis the coax run "cok r' Irom
your Iig to the remote-mounted tuner.

The factory only puts on 10 feet 01 coax
with the toner, and this is truly too short for
most home, office, field , o r marine installa
tions. You will need to add additional coax.
pl us an additional four-conductor line that
supplies 12 volts and tune-indicator/tune
freeze capabilities. I recommend using a bar
rei connection and RG-213 to extend the
coax line . Below 30 MH z, this connection
(kept bone dry) won't amount to any signifi
cant dB loss . You are probably thi nking it
would be better to run the RG-213 directly in
to the tuner box to replace what's already
provided, but if you try that, you break the
weather-tight seal on the tuner, and yeo then
quickly find out that it's a hard-wire connec
tion that would be difficult to accomplish east
Iy with bigger coax. Use the coax jumper and
weatherproof the connection point, and save
yourself from grief!

The four-conductor line that is part of the
original SGC coax assembly has a red and
black wire for 12 vohs. Sixteen-gauge is fine
as an extension because Ihe tuner only coo-
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somes about 900 milliamps during active tun
ing. and hall that when it is locked 00. The
actual curren t will vary slightly, because the
microp rocesso r may have few, some. or
many of the relays engaged. I don't think I
have ever seen an SGC pull more than 1
amp.

The other two white wires with color trac
ers are for an accessory ' in-tune" LED, as
well as an accessory tune lock capability de
signed primari ly for mobile installations. The
rem ot e -tu ned indi ca to r l ine goes lo w to
gro und when the SG-230 is tu ned. This
means you hang a diode off of the red wire to
the white wire with a black tracer, to illumi
nate when the tuner has found an optimum
tuning. I don't use the LED-! just look at my
transceiver, and when I see the power indica·
tor go all the way over to 100 watts output, I
know that the tuner has achieved "tuned." If
the tuner isn't tuned . the modem HF amateur
transceiver will show next to nothing tor pow.
er output. and this is an indication that you
forgot to turn on the 12 volts that lets the
tuner do its thing.

The other white wire with a red tracer is lor
an accessory -s martt ock' con troller that is
sometimes necessary to keep the tun er
locked on when tuning a ron-resonant whip
in a mobile installation. On lower ham bands.
the tuner is constantly seeing a va rying
impedance on the whip as it swings arouncl
on the vehicle , and th is reck-up feature
freezes the tuner when the best match has
been found with the whip relatively motion
less. But since we don't recommend a short
antenna being remotely tuned with this tuner
lor mobile installations , you won't need to
worry about this extra wire.

Indeed, SGC makes this tuner for mobile
units, but YOU'll get "zip" pertormance iltrying
to tune a stainless steel mobile whip with the
tuner in your trunk. You would do better to run
pre-tuned whips and keep the tuner out of
line. The noer is not designed lor tuning any
thing normally fed with coax cable . In fact.
Irying to run coax 00 the tuner output will lead
to a no-tune situation because of the high ca-

pacitance shunt to ground. "Every foot 01
coax represents 29 picofarads. and 29 pee
farad s to ground can represent a large toss:
explains Goral. About the only type of whip
that could work with the SGC coupler is the
very special high-current helical whip Model
303 that SGC offers with the mobile SGC
quick-mount system. This puts the tuner into
a big metal box that hangs on the side 01 a
vehicle, and the whip from SGC (Model 303)
protrudes out of the mount and stancls about
nine leet tall . It's a relatively good-pertorming
system, but only an amateur operator could
appreciate what it looks like on the side of a
new car.

Typ ical Installations

To calculate how mueh coax ancl two-con
duetor power lead you might need. consider
me following "typical" amateur radio installa
tions.

Tuner back aft in a sailboat. feeding an in
sulated backstey antenna : The separation is
1510 30 feel. and you'l need about 50 feet of
copper toil to complete the ground connec
tion. You will need about 15 feel of GT015
high-voltage single wire with plastic insulation
to feed the output of the insulated portion of
the backstay

Home mstanaron with a tuner in the attic:
This could be 20 feet to 75 teet away and up.
Plastic-coated, stranded copper wire is the
radiator, typically run along the horizontal
beam in an allic. The luner is mounted to the
side 01the house wall. and picks up chicken
wire lor a good co unterpoise ground to the
earth .

Tuner mounted on top of an indust ria l
builcling-up to 150 feet away using Belden
style 9913 coax for the extra loog run: Use
14·gauge for the extra long power run. Single
wire 60 to 300 teet long runs in the clear on
the top of the roof. Keep it away from metals,
and make sure it's plastic-coated to ensure

Photo F Author Gordon West WB6NOA
sets up an SGC coupler high atop a hotel in
Mexico.
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Photo G. The auto·tuner OMS-mounted on an off-the-road vehicle .

that it doesn't arc over to anything metal. The
tuner grounds to metal flashing 00 the roof, or
to anything "major metal" on the top of the
roof.

Tuner mounted on metal ham radio tower:
Short braid grounds the tuner to the tower as
a counterpoise. The Iongwire from the tower
goes over to a big tree 60 feet away, and
then goes to other growing things on your
property. Use insulated wire . You wouldn't
think of running it o ver to yo ur neighbor 's
tree, would you?

An installation cnanenqe-ceo ground on
top ot a wood office building : No problem
run 6 to 8 turns around the office with 16·
gauge or larger wire. Start with the high-volt
age antenna ou tput , and terminate to the
tuner's own ground. This loop antenna repre
sents a DC short circuit, but works great on
HF. It has very low noise. Make sure the radio
is well grounded to keep the mike tram biting
you.

Recreational vehicl e, tuner mounted up
high along the roof line: Plastic-coated wire
on 18-inch PVC standoffs run around the
Fiberglas roof. The tuner groundS to a metal
chassis with foil or braid . For metal-roofed
mobile homes, try this and see how it works.
You may do better to take the longwire and
throw it over a nearby tree when you're out
camping.

Using the automatic tuner like a dipole :
Use random-length wire going one way from
the antenna post, and random-length wire
coming off the ground post going in the oppo
site direction . Make sure the radio is well
grounded in this instaUatioo.

Tuning up a flagpole set in conc rete: It you
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can find or initiate an installation where the
aluminum flagpole is isolated from the metal
structures inside the concrete, all the better.
The tuner hides at the base. Single wire goes
to the flagpole, and foil attaches to a suitable
ground plane in the concrete. For saters, in
sulate the metal portion of the flagpole where
anyone might touch it accidentally, or dogs
could water it. Fly Old Glory with a nylon pul
ley, and be patriotic while working HF,

In the SGC tuner manual , they give addi
tional tips on how to run the automatic cou
pler lor interesting results . Experiment, exper
iment, experiment!

How It Works

When you apply 12 volts DC, the insides of
the antenna tuner snap to attention with an
audible click. The tuner uses super.quality re
lays to engage various amounts 01 induc
tance and capacitance to resonate the anten
na system . Everyone worries that the relays
will go bad in the marine environment , but
their qold -ptated contacts and their operation
have proven reliable, with relay failure being
almost zero on the technician fix-it reports.

The tuner receives its command 10 beg in
the tune-up process by your simply speaking
into the microphone on your SSB transceiver
without the need to push any transceiver but
tons , or the need to switch to CW or AM .
Simp ly say, "FFF FF 00000 UUUUU
AARAA- for about two seconds, and that's it.
Do it on the highest frequency desired, and
then the lowest frequency desi red, and listen
for a clattering of the pc-mounteo relays. As
the SGC automatic coupler begins its tune-up
process, it begins to learn your araeone's re-

quirements and stores this inlormation in a
chip memory system that is capable of mem
orizing hundreds of individual lrequency/relay
combinations-very useful when operating on
40 meters, 75 meters, and 160 meters, where
a slight change in frequency will necessitate
new values 01 L and C to be relay-switched
into the circuit.

A detector device in the SG-230 monitors
the antenna system impedance, reactance
signal, and the VSWR load when yo u say
"FFFFF 0 0000 UUUUU AARAR~ in to the
mike . The computer inside the tuner uses me
spoken word to detect power across six ca
pacitors in shunt 00 the input arm 01 the net
work , arranged in binary increments; eight in
ductors in the serie s arm , arranged in binary
cerements: and live more capacitors in shunt
on the output arm . Relays are provided in
conjunct ion with each lumped constant and
allow removal or entry as desired, A network
having 64 values of input shunt C, 32 varues
01output shunt C, and up to 256 values 01se·
ries L is possible with the internal 26 relays
(C lor capacitance , and L lor inductance).

A lune-up algorithm which is contained in
the memory 01 me computer system inside
the SGC actually implements the antenna
matching . The computer is designed around
the c-Moss MC146805E2 CPU which fea
tures a versatile instruction set and an on
chip timer and RAM. The antenna coupler re
lays are controued through IC9, a MM5480
decode/driver, The MM5480 is used as a se
rial-to-parallel interface port, and th e clock
and data inputs of the MM5480 are driven
from CPU ports PAl and PAD, respectively.

The tuner monitors me status 01 the input
sensors and, starting from a preset condition
basel ine, manipulates the RF elemen ts L and
C through its control algorithm, resulting in a
correctly tuned condition. When tuned, your
radio sees 50 ohms, for maximum power out
put. The typical tune process takes about 20
milliseconds once the tuner has recoqruzed a
specific length 01antenna wire and a suitable
ground. II the wire and ground system remain
unchanged , the tuner won't go through the
one- or two-second ' clatter" search.

Whi le the optional light-emining diode cir
cuit may illuminate an LED that the tuner has
lound tuned , you can easily teUby monitoring
the output power 01 your transceiver when
you say the magic word "FFF FF 000 0 0
UUUUU AAAAR." As you speak into the mi
crophone in your 0$0, your power output will
continue to register full. Whether you view
power output 00 your nansceiver as colored
LEOs, or as a meter movement, there is no
mistaking that the tuner is radiating the Signal
and giving you r set a thumbs-up 50-ohm
load.

For shortwave listening on the general cov
erage high Irequency band, you can tune the
tuner to the 30 meter ham band and enjoy
great reception from 4 MHz to 18 MHz, going
through the pre-nmec senings. If you want to
bypass the tuner settings, simply remove the
12 volts, then turn it back on, and the tuning
elements remain out 01 the circuit unti l the
tuner is activated by your transmit signal.



Features
2 MHz to 30 MHz continuous operation
150 maximum watts irllUl sse

Inpul impedance 1510 55 ohms

Inpul VSWR alter tune-out--4ess than 2:1

DC requirement-13.8 VEe

Input eorrere-eoo miliamps

Antenna length reccroreoceecne-es feet to 100 feet , 3.5-30 MHz; 50 feet to 200 feet , 1.8-30 MHz

Installation-any posmon
sue-as- x 12" x3"

Weighl--8 polJ'lds
case ASS wealheiprOOl plastic

Control cab le 91eet coax: and" po_rAuna wires

Instruction manual-included; first half non-teeholiCal. second hall lIefY teehliCal, available lor $ 10,

teflnlable wtth faet:Ol'Y purchase 01 h.A1ef
Distribution-dealers ()( direct for export

Technical service support--excel lenl ; write Of call the factory.

Amateur operator feedback on SGC technical assistance and repai r~verwhelming lv pcsluve
comments when repair or technical advice was needed. Easily reached by phone, with immediate

fo lloW-Up always.

There are jumpers inside the tuner thai
could drop !he tuning elements out oIlhe cir
cu it for receive , but I recommend leavi ng
these jumpers alone and not breaking open
1tIe luner case. Unless you're operating in a
frequency-hopping scheme, use tne tuner
straight out of the box as it comes from Ihe
factory.

And how well does it work? Aboard boats,
better than mobile whips on a stainless steel
rail in establishing contacts beyond 2,500
miles. Within 2,500 miles, bolh mobile whips
and the tuner work fabulously. In most home
instaHatlons and office buildings. an extreme
ly long wire will do as goOO as, if not better
than, pre-cut dipoles. Just be sure to keep
!he active anlenna element as lar away from
noisemakers as possible. For home installa
tions, watch out lor TVI, too. Since the wire is
so long and so hot with RF, it can easily get
into home electronics when ir s draped over a
roof line.

Wililhe Iongwire work better than a beam?
Hardly. Maybe lor close-in, high-angle recta
tiOn contacts, but nothing beals a beam. Will
it worx better than a roof-mounled trap vern
cal? Very comparable, but without the sight 01
a big, tall vertical on the root. Will it work mo
bite with an extreme ly short CEHype whip?
Hardly. For mobile applications, SGC has a
special model and a special whip.

Will the tuner work better than solid-stale

toroidal inductive matching networks? Infinite
ly sol I don't need to teU you whars inside
those passive antenna. networks sold for hoo
creos of dollars. Ask the X·ray mactnoe at
osn

Out here in Southern ceurorrae where an
tenna restrictions are common in new nous
ing developments, the SGC automatic anten
na coupler is an effective way of puning out a

powerful signal from an antema system that
will go umoticed by your neighbofs.

The SGC Model SG·230 antenna tuner
carries a marine retail price around $600, but
can be seen selling in the amateur radio mar
ket new for approximately $450. If you are
looking lor something fun to play with this
summer, the SOC Model SG -230 antenna
tuner is a real RF workhorse. II

2 meters 220 440

The only repeaters and controllers
with REAL SPEECH!

Create messages just by talking. Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in so lid-state memory. Perfect for
emergency wa rnings, c lub news bu lletins, and OX
alerts. Create unique 10 and tail messages, and the
ultimate in a real speech user mailbox - only with a
Mark 4.

D iv ision of K endecom In c .
23 Elm Park, Growelend. MAo 01834

Phone: #(S08) 372-3442
FAX: #(508) 373-7304

MICRO CONTROL SPECIALTIES

No other re peaters or con trollers m atc h
Mark 4 i n capability and featu res. T h at's
w h y Mark 4 is the p e rformance lead er a t
amate u r and commercia l repeater sites
arou nd t he world . O n l y M ark 4 gives you
Message Masten ... rea l speech • voice
readout o f received s ig nal strength,
devi ation. an d freq uency e rror • 4
channel receiver voting • cloc k t ime
announcements and function cont rol . 7
helic al f ilter rece iver. extensive p hone
patch functio ns. Unlike o thers, Mark 4
e ven inc lud es p o wer su pp ly an d a
hand so m e c abin et .

Ca ll o r wri te fo r specifications on the
repeate r, c ontroller. and rece ive r winners.
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Number 7 on your Feedback clII'd

73 Review
by Peter R. James WM -IU

The KK·l from AEA
The perfect keyer.

Advanced Electrooic Applications
P.O. Box C2160

lynnwood WA 98036
Telephone: (800) 432-8873

Price Class: $199

The KK- l keyer from AEA

Have you ever had the perfect ham acces
sory and then lost it somehow, never to

find it again?
I think that eacn of us has, at some time,

had the most wondertul ham-related item and
then sold it, traded it, or broke it, losing it lor
eve r. In my ca se, the perfect CW keyer
crossed my path about 10 years ago in the
form of the Heathkit CW keyboa rd. It per
formed tlawlessly. With a large type-ahead
buffer, soft sectored memories, and the easi
est ope ration possible , it became a good
friend until, in a fi t 01poor judgement. I sold it.

I didn't see one again until I ran into the
new AEA KK-1 keyboard, I say this because
the new AEA keyboard was designed by
Terry Perdue K8TP, the same engineer who
designed the Heath kever. The similarit ies
are profound. There is no doubt about the
family lines: 255-character type-ahead buffer,
soft sectored memories, small number of
function switches, etc. So I was very happy to
discover the new nephew of myoid friend
and promptly acquired one.

The KK-l

The newest product from Advanced Elec
tronic Applications comes in a small, 173mm
x 114mm x 64mm, package that needs only
an AT-style keyboard and a 12 VDC power
supply. The keyboard can do double duty
with your station computer. This was a design
element in engineering the keyer, as the unit
comes with a cable to connect your PC key
board to both the computer and the keyer.
Using a simple keystroke , you can switch
from CW keyboard to your computer logging
program, or whatever program you routinely
leave running on the shack computer. The 12
VDC can be supplied from a simple plug-in
brick , your shack supply, or even a battery.

The only apparent control is a large knob
that is used to set the sidetone or the keyer
speed. The speed is more easily con trolled
by keyboard entry, however. And speaking of
speed control, this unit is the only one I know
of that lets you use any combination of keying
speed and spacing. Using this feature, you
can set it up to use Farnsworth keying or any
combination that suits your lancy. By using
the shilt key and the arrow keys you can set
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the speed and spacing while watching the
digital readout. This green display is the only
other thing on the front panel other than the
knob. By the way, the keyer is shaped like a
long wedge, giving you an attractive sloped
l root and a large rear panel that has all 01the
connec tors necessary for hooking up the
kever.

The rear panel has a power supply con
nector, keyboard input and output (to connect
to your computer), paddle input, outputs for
normal keying or grid-block keying. an onIott
switch, a headphone connector, and volume
control. Use a 1/4' phone plug to plug in your
favorite iambic key_ At any time while you are
operating you can change over to manual
keying just by using your key. II you are not
handy at typing. this may be a great feature
for you. For the slow typist, you can. at your
leisure, type in all the data you want. assign
message ports, and then in a OSO switch
over to manual keying

The Memories

The memory is almost 8K and can be di
vided up into 12 message centers. You can
even link one message to another. You can
tell one memory to switdl to another at a cer
tain time in the keying sequence. The pro-

gramming only allows one level of nesting,
but this shouldn't be much of a problem to the
average user. The keyer also allows you to
send serial numbers for those contests that
use that system of excoarqe. Eight K doesn't
sound like mudl memory until you try filling it
up. It really is a lot of memory for the average
ham.

The memories are set up using the fuoc
non keys on the keyboard. With a typical AT
board you have 12 F-keys, and thus 12 sepa
rate memories. A typical station setup would
put a CO sequence in one memory, "your
RST is" in another, and then your OTH, etc.,
in another. I use the last two functions keys
for identification purposes. One sends "de
WM4U K~ while the other sends just my call.

Using Ihe Keyboard

This is a very laney memory keyer, but one
using the keyboard as an input device, allow
ing you to send pertect code every time. Us
ing a keyboard makes it very easy to operate
CW and gives those on the receiving end
perfect copy on their multimode controners.

Now why should you 90 with a dedicaled
keyboard instead of using a mummcoe unit?
The biggest reason is simplicity. You don't
need to have a video display or to know any



Specifications

Character lormatioo 5·90 wpm
Sending speed range 5 wpm to formation speed
12 memories
Keying output positive to ground and grid-block
Serial numbers 1-9999
Message auto-repeal delay 1-99 seconds
Dot-dash ralio (weighting) Normal plus 9 light and 9 heavy settings
zss-cnaracter type-ahead buffer
Message capacity 7913 characters
Sidetone range 200-2500 Hz
Power requirement 10·16 VDC at 350 rnA

KKCOM for Easy Programming
For those of you who want an even easier way to program your KK-1 keyer, AEA now

has a softwareJhardware package to facilitate loading the memory buffers. called KKCOM,
the package consists of software supplied on both 3.50" and 5.25' IIoppies, and what at
first appears to be a simple cable with a 1/4 " stereo plug on one and and a 25-pin computer
connector 011 the other. However, inside the 25-pin connector is a small circuit board with
10 components on it: four transistors. five resistors, and a dilX!e. This circuit terms an inter
face between your computer and the KK·1 keyer. The 25-pin connector goes to your serial
port, and the stereo plug goes into the keyer where the paddles normally connect.

The software makes it possible to display what you are typing into the 12 memory
buffers. These message centers can then be uploaded Into the KK-1 keyer with the proper
command. The current contents of your keyer memories can also be downloaded into your
computer for storage and/or modification. In addition to memory management, you can also
change your keyer speed, sioetone. spacing, erc., from your computer.

To use the KKCOM system your KK-1 must have version 2 or later firmware. AEA has
certainly been busy making ongoing improvements with their keyer, as they have been
changing the firmware faster than most of us change (your choice of cliche here). .

The current retail price of the KKCOM is $49 and it comes with complete documentation,
interface, cable. and stereo plug. Jl you wan! to update your KK-1 keyer from version 1 to
version 3 it will cost approximately $75; from version 2 to version 3, $65.

complicated operating sequences. This also
frees up your computer tor use as a dedicat
ed packet OX cluster monitOf, logger, etc., but
still leaves you with perfect CW at your fin
gertips with no program cnanging.

I've been using my keyboard for over a
month with no problems whatsoever execcr
for IWO things (always a catch, eh?). One
small complaint is that the unit produces a
small amount of computer hash, most notica
bly on the bottom end of 20 meters. The last
memory keyer I owned produced so much
noise It made 20 meter CW nearly impossi
ble, but this unit has minimum noise in com
parison.

The other quirk I have encountered is in
the choice of keyboards. I bought a new key
board at the same lime I porcnasec the key
er, and IOf a long time I noticed no problem
until I got 011 80 meter CWoAtlhis point I was
ready 10 lOSS the keyer out the door. It locked
up at times, sent random CW 'oVith no input,
sent crazy things from Ihe memories , and
was just plain useless. Turns out the problem
is not with the keyer but with the keyboard I
bought. It is very, very susceptible to RF on
80 meters. I tried two other keyboards and
found that myoid Tandy keyboard would take
any amount of RF and keep on doing its thing
with no problems at all. However, the new
keyboard would not work on the computer.
Now, on to my other computer, which Is a
Magnavox 386. That keyboard would not co
erete the keyar. It would send just four char
acters, and four only. So much for the AT·
style keyboard being a random se lection
item. You'd better check oul your keyboard
with the unit before settling on it as a perma
nent investment.

Other Features

Other features of the KK-1 are 19 settings
for weighting, auto-repeat delay, adjustable
sidetone, and CW practice . Unlike its little
brother, the MM-3, this keyer cen't carry on
conversations with you. However. we're on

the simplicity of operation bandwagon and
this certainly fits the bill. There are certa in
keys on the keyboard that do special func
tions such as send CO or "de," or send proce
dural signs such as KN and SK wi th a single
keystroke, plus TUNE. One item that would
be very useful would be an overlay with Ihese
keys marked. Perhaps that 'Nill be an item tor

the entrepreneurs to come up with.
The keyer is warranlied tor one year and

has a suggested retail price of $199.
Its simpliCity of operation and the depend

ability of AEA products in general make this
a keyboard keye r that wi ll fil l a niche in
the shack. I'm definitely not going to sell this
one! iii

RF SWEEP GENERATOR KITS

P.O. Box 80096. Fort Wayne, IN46898
(219) 489- 1711

Viu • M.nIHCard •Check, Money Order • COD
Mone -Back Guarantee

X·BAND TRANSMlm R

........ Mnature (2lJ_X JlA X

1")GaAsmicro~
.--:~:-=_~ tr ansmitt er pro

vides 10 dBm centered at 10.525 GHz.
Integrated microsmp patch antenna elimi
nates the need for an external antenna.
Advanced matching techniques secured
goodtemperaturestabilsy withlowfrequency
pulling. Greatlor long-rangetesting01radar
detectors, calibration 01 radar receiving
equipment. and point-to-point communica
tion links.

Complete Assembled System ~.._._ _._ $39.00
Pans & InstructiOn Kil _ ._ ._ .__._. $29.00

Plus$2.00 ShpprIg aIId HancUIg

INNOTEK Inc.

MODEL

RSG

SERIES

503- 476 -9513

VISA/ MC
BOYD ELECTRONICS
1998 Sout~le Way
Grants Pass. OR 91527

UBe to check l tune low pass. high pass .
band pass l ceramic liIters

RSG-2 10-2MHz l • . . • . • • • . $ 49.95
RSG- 30 [ 2 - 30MHz l. . • • • • .. S 59. 95
RSG-l44 [ 115- 115MHz] •• •• . • S 79.95
RSG -220 1200-250MH z ] • • • • $ 19.95

Shipping and Handling IUSA ] .. S 4 .00
IFore ign I .. $ 10.00

Kit includes part l . nd inst. manual
lcab~knobs and I'tdwr. not incl. )

Write or call for fr•• Brochur.

Model 146
$165

Mode11 460S
$165

Model44{)
s179

AMPIRE. INC.
10240 NATHAN LANE
MAPLE GROVE. MINN 55369 612-425-n09

HIGH POWER RF SWITCHED PREAMPS

Model 14616DW 2 Meters 19db Gain .75db Nt
Model 1460S 160W 2 Meiers 19db Gain .75db Nf
Model 440 70Cm 100W16dbGaln .75db Nf
All pl"ltamps have helical lil llt!"1l 10 prevent ou t of
oand intermodulahon in the recevee. Model 146
covers the ent ire 2 meter band. Model 14605 is
01 very nalTOW bandwidth and would be suitable
tor sse. Packet,or Satel lite . Model 440 is factory
tunable fJom 430-440 MHz or 440-450 MHz per
customer request. All models are powered With
1310 20 VDC and are mounted al the antenna.

CIRCLE 2n ONREADER SERVICE CAR O CIRCLE 283 ON REAOER SERVICE CARO
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Number 15 on your Feedbadt en

Battery Monitor and
Charger Controller

by Marion D. Kitchens K4GOK

Photo A. Completed battery monitor (lilt! charge controller unit.

Photo B. liar LED and 560-01111I resistor mounting

LM39 14 . When the battery voltage reaches
14.0 volts the 40 11 8 output is resettow The
40 11 8 output drives the MQC 30 10 c ptolso
tator. rumi ng it on and o il as the battery vol t
age ranges betwee n 12.0 and 1-1.0 m lts. TIle
~lOC 30 10 in tum operates the triac , which
switches the 110 VAC on and off to the bat
te ry charger. Two gates o f the 4011 8 arc
wired 10 control a discrete "charge" ind icator
LED. in an identical set-reset manner. Note
that the 40 11B has inputs and outputs wired

when the input is 14 .5 ....olts. Thus, the vari 
ous LEOs light following the battery voltage
as it d ischarges and is recharged. T he ba r
LED prov ides the battery voltage mon itor
ing funct ion.

The 40118 quad gate is wired as a set-re
set flip-fl op. The "set" input is connected to
the " 12.0V" LED pin of the D 139 14. so that
the 4011B out put is set high when the 12.0 Y
LED lights. The "re set" input is s imilarly
connected to the " 14.0 V" LED pin of the

The C irc uit

The schematic for the b attery monitor and
charger controller is shown in Figure I. The
ci rcu it se nses the 12Y battery voltage and
applies it to the input of the L!\13914 . The
LM39 14 converts the analog input vo ltage
to 10 discrete outputs, each of which d rives
a segment of the hal' LED. The L~139 1-1 in
this unit is wired as an expended-scale volt
meter so that the first LED lights when the
input is 10.0 volt s and the last LED lights
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Many hams have a 12-voll automobile
battery under the operating t31:o1(' for a

variety of uses. There is 11 continuing need to
know the ba ttery voltage a nd 10 keep it
charged . A hasste-rrce mean s of solvi ng
these two problems is o ffered by the battery
moni tor and ch arger controller described in
this article.

Th is unit displays the bat tery voltage on a
l u-scg mcnt hal' LED in incre ments of 0.5
volts ov er the range o f 10 .0 to 14.5 volts.
When the battery voltage drops to 12.0 volts
the unit automatically enables the 110 YAC
line to the ch arger and begins ch arging the
bat tery. As the battery voltage rises to 14 .0
vons. the unit disables the 110 VAC li ne ,
turni ng o ff the charger. A discrete LED pro
vides a visual indication of the on-oil' state
of the ch arger. The 110 YAC line control is
all solid state. eliminating mechanical relays
and the inevitable pitting and dirty relay
contacts. The circuit automatically sw itches
to the "Charge" condit ion upon application
of 12 VDC to the un it.

A printed circuit board layout is provided
(sec Figu res 2 and 3) for builders who desi re
to make their own. Etched and drilled boards
are av ailable from FA R C irc uits (see the
Pan s Li s t) as well . The c irc u it is s im ple
enou gh to be easily built on pe rf hoard. as a
prototype was. It is easy to hu ild and has no
tricky circuits or difficult adj ustme nts . All
components arc readily availab le at most of
the mail order supply houses such as Digi
Key. or from " Peg Board" sources such as
JimPak s. The unit is configured 10 occupy
minimal shel f sp;.lce on a crowded operating
table, while presenting the display for easy
visibil it y and power conn ections ncar th e
rear of th e table. Thi s results in the long ,
narrow con figuration shown in the photos.



Design Equations And Principles
For The LM3914, 15, & 16 Chips

- .. .,~ ~-

R1x----16

~
I. The chip maintains a constant 1.25V across

pins 7 and 8.
2. The current thru each LED is determined by

the resistance between pins 7 and 8.
Current =12.5/RI

3. Current thru R2 is the same (close) as RI.
4. Pin 6 is the top of an internal precision resistor

chain, and pin 4 is the low end. This chain is
connected to the internal comparators, and is
compared with the voltage at pin 5 for
determining which LED to light.

5. The #10 LED lights when pin 5 voltage is that
on pin 6. The #0 LED lights when pin 5
voltage is that on pin 4.

5

Input

---l4

~----i7

1-----18

R2

Input

7

R1 6
•

8

•
.>R2
•

4
5

V

Zero to 5 Volt Meter (V6 = 5.0, V4 = 0.0)
LED Current = IOma
Rl = 12.51.010 = 1.25K
VR2 = 5.0-1.25 = 3.75
R2 = (3.7S)(1.2S)/1.25K = 3.75K

Rl = I.OK, R2 = 5.0K
LED current = 12.5/1.0K = 12.5 DIU
Max V4= (5.0/1.0)(1.25) = 6.25 volts
Min V6 = 6.25 volts (same as above)
Max V6 = 6.25 + 1.25 = 7.50 volts

I. The voltage across RI is always 1.25 -.t.03
2. The voltage across R2 is always...

VR2= (R2/RI)(I.25)
3. The som of voltage across Rl and R2

can't exceed the supply voltage, naturally!
4. Maximum voltage at pin 6 (wiper at top) is VRI+ VR2
5. Minimum voltage at pin 6 (wiper at bottom) is VR2
6. Maximun voltage at pin 4 is VR2
7. Minimum voltage at pin 4 Is zero (ground).
8. Chip to chip variations cause minor voltage variations
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Figure J. Battery monitor and charge controller schematic.
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Fi.s.: urt' 2. PCB [oil pattern (viewfrom copperf oil side ).

, To LED Displays

o

SEE TEXT '" PHOTOS FOR DISPLAY MOIJN11NG
CONNECT POINTS X-X'" Y-Y WITII JUMPERS

3J MFD 2.2 MFD JUMPER Connector To
Charger (HOVAC)

Figure 3. Parts placement drawing.
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Phoro C. Completed circuit board.

in parallel 10 provide the necessary drive 10

the other circuit dements.

Const ruction and C heckout

Construc t ion is ra the r s t ra ight for wa rd
when using the PC B. The PC B foil panem is
shown in Figu re 2. Install all the IC sockets.
res isto rs and caps as show n on th e parts
placement drawing, Figure 3, except for the
560-ohrn resi stor. Sockets are recommended
for all of the IC s except the tri ac, which
should be soldered in place. Bolt the triac to
the PCB for good therm al conduction. O b
serve proper polari ty when installing the 2.2
and 33 :\ IFD ta m caps. Note that there are
three j umpers on this PCB. One is near pin 7
of the 40 11 B and is installed from the corn
poncru side of the board . Th e other two arc
installed on the foil side of the board. and go
between the poi nts marked Y-Y and X -X, as
shown on the pans placement drawing .

The LEOs should be insta lled nex t. A
socket for the tu- segm eut bar LED is rec
ommended. Note that the bar LE D socket is
mounted 90 degrees 10 the PCB surface. Sol
der the socke t directly to the edge of the
PCB . The resistor lead should be soldered to
all the socket pins along one edge, as shown.
Study the photo to see how the soc ket and
the 500-ohm resistor arc mou nted . Solder in
place the "charge" LED with lead lengths so
that it ..... iII extend through the front pan el.

At this point the PCB should be carefully
inspected for solder bridges. Check that a ll
points that should be connected 10 12V are,
and that everything that should he con nected
10 ground is . Verify thai there is no short be
tween 12V and ground. Be careful checking
thi s circui t be cause pote ntially dangerous
voltages will be present before checkout is
completed. \ fake sure no I JO VAC is co n
nected for the moment. Remove any voltage
o n th e two c aps by tem poraril y short in g
across them at the cap lead s. Connect an
ohmme-ter bet ween test point I and ground.
and adjust the 10k pot for a reading o f 4 .9k.
Adjust the Ik I'KJt for an oh mme ter read ing
of7. 2k between test po int 2 and ground. Pay
careful attention to the proper orien tat ion of
the- ICs and ins ta ll them . Briefl y apply 12
VDC power and ve rify that th e "charge"
LED lights. O ne segment of the bar LED
should also light at this time.

Ne xt po wer the PCB with ;1 variable volt
age DC supply thai will cove r the ra nge
fro m 9 10 15 volts. Set the power supply at
about J2 Vnc. Adjust the 10k po t fo r 4 .90
volts at test poi nt I (Trl), then adj u"'t the H.
pot for 7.25 volts at TP1 . Set the power sup
ply 10 14.5 "oils output. and fine-tunc the I k

pot so that the " 14.5V" LED just lights . The
" 14.5 V'· L ED w ill be the ri gh tmo st o ne
wh e n the PC B is component-side-down.
Then set the po wer supply to 10.OV and
fine- trim the 10k pot so that the " IO.OV"
LED justfights (the left most LED with the
PC B ups ide do w n ). Repeat these adj ust
ments until the " 14.5V" LED lights just as
the supply vo ltage rises to 14.5 vo lts, and
that the " 1O.0V" LED lights just as the sup
pl y voltage fa lls 10 10 .0 vons. xore th at
there may be some interaction be tween these
two adjustme nts.

During the above calibration. the "charge"
LED should light when the voltage falls 10

12.0 volts, and should go o ff when the volt
age rises to 14.5. It is necessary to apply 110
VAC to ma ke the next checks. Use appropri
ate caut ion. Connect your charger or a II OV
low-wattage ligh t bulb to the un it. Connect
the unit to the 110 VAC line. Vary the DC
power sup ply vo ltage and ve ri fy tha t th e
charge r or lamp come on and go off at 12.0
and 14.0 volts. respectively. Remove me 110
VAC and check for heat ing o f the compo-

nems. Nothing in this un it should be ho t
after operating for several mi nut es. Do /lot

check for temperature effects with 110 VAC
ap plied to the unit.

This completes che-ckout o f the unit. It is
ready for mounti ng in a small container. A
contai ner can he mad e from coppe r-clad
PC B ma terial. It is important tha t the PCB
he mo unted in the container with the compo 
nent s downward for prope r readi ng of the
LED di splay. The "charge" LED will be on
the right when the board is properly mount
cd. Figu re 4 shows ho w the battery moni tor
and ch....ger controller are connected 10 the
battery and charger. Note that the 12V bat 
tcry connections for the monitor and charger
co ntroller sho uld he connected d irect ly 10
the bat tery termi nals as shown. The sidebar
on page 33 contai ns design princ iples and
eq uat ions for read ers who mi ght .....ant to
appl y the L\1J9 14 in othe r applications.

Conc lusion

T he battery monitor and charge r con
trolle r has be en in u se a t th is QTH fo r
many months. It serves its Intended purpose
well . T he au tomo b ile ba ttery under the
operating table slays charged automatically,
and battery voltage is obvious at a glance.
Othe-rs arc encouraged to bu ild a duplicate
unit and e njoy the hassl e-free bene fits it
provides. iii

Resistors
1 each 270. 560. 820. 22k
2 each 10k. 2711
3 each 12k
t each POt 1k, 10k
Capacitors
1 each 0.1 e 200V
1 each 2.2. X1IlF @25V
IC•
1 each LM3914. 4011B, MQC3(l10, RS276- 1000
LEO.
1 each to-segment bar LED, mini LED
Misc. connectors. sockets. etc.
PCB available from FAR Circuits, 18N640 Field
Court. Dundee IL 60118 ($6.25 plus $1.50 S&H
per ardel).

Parts List

FIgure -I. Connections betw een COIl/roller, charger and bartery. .

/ 110 VAC Fer
Charger

Monitor &
= Charge Charger
nOVAe Controller

r:Line

> t-: 12 VDC 10 Battery...
Monitor Lines + -From Bauery 12VDC

Car
Batterv

.
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Number 9 on your Feedbac:k eatd

An Inexpensive
Morse Code Keyer

Build your own for under 10 bucks.

by Tony Marchese N2YMW

A friend of mine recently convinced me to
take the examination for an amateur ra

dio license. I had previously considered ob
taining a licen se but was less than thrilled
with the prospect of learning Morse code. I
argued that I was as dumb as a stump whe n
it came to me morizat io n but was assured
thai learn ing code was not as tough as it
see med.

1 realized tha t the bes t way fo r me 10 learn
xtorse code was to actually ge nerate the
sou nds. I perused the various amateur radio
publi cations in search of a CW practice os
cillator. I fou nd several in the $30 range but.
being a frugal indiv idual (a.k.a . cheapskate),
I opted to construct an oscillator of my own
de sign based upon the following parameters:

I . Auto matic formauon o f the d illdah
length relationship followed with a "space:'
The relationship bet .....een the dit. dah. and
space. according to the ARRL Handbook. is
defined in terms of unit len gth with a dah
three times longer in duration than either the
dit or space. A paddle set was used in place
o f a straight ke y to accommodate this tea
rure.

2. Memory-c-hclding one paddle "down"
repeats the tone with the appropriate spacing
Inserted in between. Holding both padd les
"down" alternates between dit and dah with
a space inserted between tones.

3. Variable character speed to all ow for
ad vancement.

.,l. . Total project cost of less than SIO. All
ICs and components were to he standard.
readily available items. as I have rarely had
luck locating those neat. obsc ure com po
nents that are used in some design s. Fortu 
nately. I have a boll, (O K. several boxes) of
recycled circuit boards and part s. to .....hich
my wife alTeetionately refers as ' j unk: '

5. Long battery life to last through the
countless hours of practice .

6. Adjustable stde rone oscillator.
7. The ability to co nnect the device 10 a

transmiller.

T ht:OQ ' of Operation

I com puted the acceptable frequency
ranges for both the adjustable sidetone and
character length oscillators as an initial de-
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sign ste p. The oscillators were co nstructed
using gates C, D, E, and F of U I , a CD4Q..l.9
C M O S he x invert er w ith : Frequen c y =
11(2.2 RC). The sidetone oscillator uses a rc
s ts rance whi ch varie s fro m 6 .8 k o h m
throu gh 16.8k ohm, and a 0.0*7 J.lF capacitor
to generate a frequency which adj usts from
approximately 550 Hz to 1.,l.00 liz. This ac
co mmodates the typical sidctone frequency
range of 800 to 1200 Hz.

The uni t length oscillator incorporales a
re sis ta nce whic h varies from 3.3k ohm to
13.3k ohm, and a capacitance of 2.0 J.lF to
create an adjustable 17 to 69 hertz oscillator.
This oscillator pro vides the clock for U4, a
C D4D17 C MOS decade counter. The state of
the U5 multiplexer AO and Al lines selects
the main timing clock from either the 2. 4, 6.
or 8 output o f the decade counter. depending
on whether a dit. dah , or space is under pro
duction. This configuration provides a can
sisrent unit length relationship which is inde
pendent of frequency or oscillator dri ft. The
usc of the even outputs divides the clock by
2, resulting in a unit length frequency of 8.5
10 34.5 Hz. As the ARRL Hand book equates
code speed, in words per minute (wpm), 10
the Frequency x 1.2, the oscillator produces
a continuously variable IQ..41 wpm charac
ter rate .

The "tone" cycle is initia ted by depressing
ei ther the D IT or DA H paddl e. Activating
the D1T paddle places a high on the K input
10 the U3A flip- flop. The J input to the flip
flop is low, provided the DAH paddle is not
also depressed . With the inhibit line 10 pin 6
of the U2 B KO R gale low, th e tra nsi ti on
ca used hy depre ssio n o f the D IT paddl e
clocks the U3A flip-fl op. causing the Q out
put to toggle low. Since the J input of th e
U3B flip-flop is high and the K input is low,
clocking the ga le with the same pulse sets
th e Q output high , thereby temporari ly in
hibiting any further paddle clock pu lses. The
KOT Q output toggles low at this time, en
ahling the decade counter. the multiplexer.
and the U6B BCD counter, which turns o n
the Q I tran smitter key transis tor. The multi
ptexer's Yux inputs now se lected as AU and
A I are both low. The D1T tone is created as
the sidetone oscillator present on the multi
plexer's YOA input is passed through output

ZA to the speaker.
After two un it length oscillator cycles. the

equiva lent of a DIT, the decade cou nter's Q2
output sets high . This high is gated through
the multi plexer' s ZB o utput, which clocks
the t.:6A BCD counter. setting the QO ou tput
high . The QO output resets the U6B BCD
counter to tum o ff the trans mitter key tran
sistor. The QO output also drives the multi
plexer 's input select line AO high to now se
le ct the Yl x in p uts . Thi s s ile nce s th e
sidetone as Y IA is grounded and selects the
de ca de cou nter's Q..l o utp ut as th e new
sou rce for the U5A BCD counter enable
cl ock . The decade cou nter ' s Q4 output re
quires two addit ional unit length os cillator
cycles, the equ ivalent of II SPACE. before
setting high to dock the U6A BCD counter.
Clocking the U6A BCD counter sets the Q I
output high. This clears the U3B flip-flop to
disable boIh the decade counter and the mul
tiplexer whi le releasing the paddle d ock in
hibit line, pin 6 of U2B . and resett ing the
U6A BCD counter. T he memory functi o n
utili ze s th e U2B NOR gate to ge ne rate a
clock pulse and initiate a tone cycle if ei ther
paddle is depressed du ring the release of the
paddle clock inhibit line . If both paddles are
depressed. the U3A flip-flop Q output tog
gles states, the reby alternating bet ween DIT
and DAH tones. The kcyer is now ready 10

ge ne rate the next lon e.
The operation of the DAH paddle is simi

lar. except the U3A fli p-flop Q OUIPUI tog
gles high. This selects the decade counter Q6
outpu t, which require s th ree limes as many
clock cycles as the usc o f Q2, and in doing
so sets up the appropria te D1T/DA II length
rela tionship. T he decad e counter Q8 output
functi ons as the SPACE interval. ide ntical in
operation to the use of Q.,l. , de scri bed in the
previous section.

The final stage of the circuit is comprised
o f tran sistor Q2 which. in conj unct ion with
resistors RI I. R12. and R I3, fo rms an ad 
j ust ahle gain am pli fier for cont ro l of the
sidetonc volume.

Const ruction

T he complete circui t. il lustrated in the
sche matic shown in Figure I, uses sill. stan
dard ..Hloo-series C MOS ICs in the design.



MFJ·283. MFJ-285,
MFJ·285L, MFJ-2~W,

MFJ-287 or MFJ-287L

'249 5

MFJ·284 OJ

MFJ·286

'249 5

CompacfSpeaker/Mics
Here's a Compact Speaker/Mi£ thatfits
comfOJ1ably in your hand andhas a run
sizespeakerfor crystalclearaudio.

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

First-rate electret mic element and full
size speaker gives superb audio on transmit
and recteve. Earphone j ack, PTT, light
weight retractable cord. Gray . 11/4x2x3 in.

MFJ·284 fits learn and Yaesu. I
MFJ·286 fits Kenwood.

MFJArtificial RF Ground

MFJ-557
'24"

I ··· ' .~ (j•••

- '.'E:._-_.- . .
'19" MFJ-I088 '24" MFJ-112

MFJ -I088 dual clock has sepa
rate UTe and local time displays.
Huge 5/8 inch LCD digits are easy-to
-see. Brushed aluminum frame.

MFJ-l12 shows hour/minute!
second. day. month. date, year at any
QTH on world map. 12or 24 hour
display. Daylight saving time feature.

VHF SWR/WattiiN'Br
MFJ·8128
'29"

Covers
2 Meters
and 220 MHz. 30 and 300 Watt scales.
Relative field strength 1·250 MHz,
SWR above 14 MHz. 41J1X21/.x3 in.

CacIe Practlce 00ciIat0r

MFJ-SS7 Deluxe Code Practice
Oscillator has a Morse key and
oscillator unit mounted together on a
heavy steel base so it stays put on rou,
table. Portable. 9-volt battery or to
VAC with MFJ-1 305, $12.95.

Earphone jack for private practice,
tone and volume controls for a wide
range of sound. Speaker. Adjustable
key. Can be hooked to transmitter.
Sturdy. 8 Ihx21/.x3l / . in.

MfJ Multiple DC Outlet
MFJ- 11I8
'64"

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

2 pairs of 30 amp 5-way binding
posts separately fused for rigs. 6
switched. fused pairs for accessories.
DC voltmeter. "on" LED. RF bypas
sed, 6 ft. of 8 guage power cable. See
fre~ MFJ catalog for more DC outlets.

I~;tFj&d~fct9J
Nearest Dealer/Orders: 806-647-1800
Technical Help: 800-647·TECH (8324)
• I rnr utOlldiJUnltll~tet • 30 dar...lllOlleY btd

M.......F.~(k>o~tj~Rt~~\N~
BOJl; 494, Miss. State, MS 39762
16(1) 323.'869; '4"0 CS'J;,Moo.Fri
FAX: (601)3:n.:6SS1; Add"" sib.

M FJ•. . making quality aJlurdablt
_ .... _ ' ....,......... 0 1991MA f ,........

!I"'''111 ';:' "." 1- -.; I' ...,,,,,,,; I I •
j"'li' I. ,,__ . i

" , -
, • ~ I •

MFJ·931
79"

Creates
artifical RF
ground that eliminates or reduces RF
hot spots, Rftfeedback, TVIIRA, weak
signals caused by poor RF grounding.

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

ElectrlcaUy places a far away RF
ground directly at your rig by tunmg
out reactance of connecting wire.
20 Metercw Trwa,elver
MFJ·9020 _
'17 9" - (I '

Th thi :'t"'roW lS - · -
liny MFJ 20 Meter
r::w Transceiver in a comer of your
briefcase and enjoy DXing and
ragchewing wherever you go. You get
I high perfonnance superhet receiver.
zrystal filte r, RIT. AGC. vemicrtuning,
udetone. speaker. up to 5 watts output,
embfull break-in. much more. Free
manual. Seefrel! MFJ catalog for 40,
30.17,15 Meter versions, keyer, audio
'ilter, power pack. tuner. antennas.
5_JkfIveAnte......

··Worid Radio TV Handbook" says
\{fJ·I024 is a " first rate easy-to- operate
dYe antenna...quiet...excellent dynamic
<mge...good gain.; low noise.•.broad
Tequcncy coverage... excellent choice.·

Mount it outdoors away from elec
rica~ noise for maximum signal, mini
n um noise. Covers 50 KHz • 30 MHz.

Receives strong. clear signals from
all ove r the world. 20 d B
auenuator, gain control,
O N LED. Switch two
receivers and aux. or active
antenna. 6x3x5 in. Remote

;:;;:;;"has 54 inch whip, 50 ft.
coax. 3x2x4 in. 12

- ') VOC or 110 VAC with
. • •• MFJ-1312,512.95.

129" MFJ-I024
Cro...NeedIe SWR Meter

MFJ-81 58
'69"
P,aJJ

verage Cross
.reedle SWRJ
venmerer. Shows SWR. forward!
eflec ted power in 20001500 & 200150
veu ranges. 1.8·60 MHz.

Mechanical zero. 50-239
onnectors. Lamp uses 12 VDC or 110
lAC with MFJ-1 312, $12.95.
7410-1- is Q "6i11~"d ,rwk"",,,t ofDuporit~
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Figure I. Kever schematic.
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Figure 3. Printed circuit board pa rts layout.

shown in Figures 2 and J has since been de
veloped 10 simplify construction. I was able
10 sluff and solder the circuit board in less
than one hour.

I have been quite sat isfied with the key
er's o pe rat io n d uri n g m y many hours of

4049
4001
4027
4017
4052

14518
7BLOS

practice. I have not yel had a chance to con
nect the unit to a QRP transceiver but hope
to do so by the end of the year. Please note:
The 2N2222A NP:"ol transmitter key transis
tor is used in an open collector configura
tion. The transistor will safely switch a max
imum of 40 volts. wh ich may be inadequate
for some transmi tters, es peci ally the older,
vacuum tube variety. Figure I de tails the op
tional relay ci rcuitry which is required to
switch the higher voltages typical ly found in
olde r radio s. Please check the transmitter' s
o perating man ual prior to co nnection of this
unit. I hope you enjoy this project as much
as I have. III

He x inve nerlb",fler
Quad two·input NOR ~Ie

Dual JK, setlclear 1hp.11op
Decade COUlter
Duallour-channel analog
mut!iplexerldemiA1iplexer
Dual BCD~ counter
5V regulator
Jumper w res
NPN transistor
7k resistor, 1/4 watt
10k potentiometer
3.311 reSiStor, 1/4 watt
27k resislOl'. 1/4 wan
6.ak reSiStor, 114 watt
33k resistor, 1/4 wan
1.21< msiSIOt, 114 wan
2.0 IIF capacitor
O.047 I!F capacitor
1.0 IIF capacitor

5V PC boa rd retay-ootonar
(Radio Shack 270-243 or equivalent)

1200 ohm piezo speakei'
(Radio Shack 2730091 or eqU'va1en1)

Parts List
All ol the required parts were obtained by mail order !of
less than $10.

U1
U2
U3
U4
U'

A PC boartlls available for $5 .50 p lus $1.50 S&H from
FAA Circuits. 18N640 Field Court. Dundee, tL 60 118.

P.rts Sources:
Mouser Electronics, several kx:atioos natioowide
(800) 346-6873

Radio Shack

SPST sW'itetl
9V banefY coroecor
Metal case. approximately 5" Jl 3" II 2"

(RadiO Shack 270-238 or equivalent)
Miscellaneous hardware

U6
U7
J1-J 11
Q1 2N2222
R1, R2, A3, Rl 04.
R4,RS
R'
R6.R9
R7
R12
R13
C1
C2
C3
K1

o

o

1
Figu" 2. Printed circuit board artwork.

N2 YMW CW KEYER J 95

Q

CMOS was chosen because this component
series consumes minimal power, thereby
prolonging bauery life. I wire -wrapped the
original design on a phenolic board which
was then installed in a metal enclosure to
mi nimize RFI. The primed circuit board

is'~~,,(4 ~
Cha~es Sy81'$ K31Wl<

51Z) Harmony Grove Road, Dover, PA 17315
Phone 717·292-49111

s-r-1PIIl .-Id I:JOPM EST. E-.
"co.lribulorsflip A....bIt"

ceesse Kits Racl\ Shelves
cablnel Kits Rack Equipmenl cabinets
Assembled C8binets AnIema Groordng Kils

Slope Box Kls Tower~ Box Kits
UHF & VHF Anlema Dipole Hangers
Power Divider Kits OCher endosures

sman sheets Aluminum and Brass

.. ..
\..

Dual Band
Mobile

Antenna
140 MHz, 440 MHz

MAGNET MOUNT 521.95
150 watt 12ft. RG58 ... COl . oec:lOl

PERMANENT MOUNT 123.50
.,..,ttI NMOITAD mount 17tt AG58

SNG 0/ R259 ooonecto/
DBD2 DUPLEXER $49.00

UHF connectors S" leads
Add 3.50 $&H

1-8Q0.6:J4.4622
_ COIITELCO INousmIES, INC. =
~ 5011.h:he1 Pd., GierCaIe Hts.,1l60139 . ~

Dealers for Kenwood, Yecsu, loom,
Cushcraft, AEA, Kantronics.

Bencher, Dia mond, AHt ron, MFJ,
Hustler , Ameritron, Larsen, ARRL,

and more..,
Service is also available.

Get your best price
then cal/ua I..AST!!

(801) 567·9494 • (800) 942· 8873
7946 Sou th State Street

Midvale, ur 84047

;r c.r.i. r

CIRCLE 156 ON READER SERVICE C....RD CIRCLE 15 ON RE....OER $ERVlCf: C....RD CIRClE 222 ON READER SERVICE C....RD
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Number 10 on your Feedbackc.d

Measuring the Antenna
from the Shack

The half-wavelength feedline and how to get it.

by Carroll R. Markivee W0RKU

.. ............. ........._ , _. _ _ -_ _ -

.... .- _ - __ .

.... ............._ -_ __ - - .

, HE""
12 i£TERS
32 >mRS

,.
zo·...

.32

Y.j ' 1"

2S' 10·

U ' 5·

14 ' 6.5"

112 ' 5'

20' 6.5"

2 I£TERS
, I£TIRS
16 I£TIRS

,.
10 '
32'

21" 8.1"

7' 3.ZS"

5' S.S"

10· 3 .25'

14' 5.3-

1 flETER
3 >mRS
, >mRS

2'
5'
16 '

r 2.6"

13 ' 10.6 '

3' 1.6"

2' 10. 4'

4 ) M easure the rcsixtancc, re actance. and
re sonant f req uency. If th e re sis tance is
with in 10% of the tccdltnc impedance and
the reactance is between +5 and -5 ohms
(a good match). and the resonant frequen
cy wuhin 5'l , you have good power trans
fe r and rad iation. Go to step 8.

5 ) Orhcrwtsc. towcr the antenna again.
6 ) Adju st anten na le ng th an d/or match ing

sect inn.
7) Go back 10 step 3.

Er\O O F LOOP

~Iy method replace , stl'PS 1. 2. and 3 and
reduces the loop wit h an incremental adj ust
men t o f the e xisti ng fcedlinc. Incremental
adj ustmen t is a way to ex tend you r existing
feedline to a true hal f wavelength of feedlinc
(or mult iple), without lowering the antenna

Xl Replace hal f-wavelength fccdlinc with
your regular feedli nc.

9) Raise the antenna.

se CH .
1.5 I'I:TERS
, I£TIRS

r
2 .5',.

6' 11'

I' 9.8"

z· 6.S-

3 ' 1.3"

1· 5.2 "

ZS 01.
75 01.
2 I£TIRS

,
1.25 ',.

r- 3.4·

3 ' 5 .5·

O' 10 .8·

O' 8.6"

1· 9.6"

OWlT 1
T.t&.£ OF LIIIGTMS OF ctWl lAl CA8lE YOJ CAN USE FCJl.
ItOlVlNB or A w\VEUI«i11i AT EAOi AMATEIJl: BAPII .
.02 .04 .08 .16

- -_ - - -.01

f IG-ISH UN ITS
(18 • 2lNtz . J 3"
(1 • 14 1Ilz . 1 9'
u .a. 4 ltIl .l 2'

10. IM1Z 0' r.r

3.15HHZ I ' g'

lS.I3MHZ 0' 4.3"

14.3I'tiZ O· 5.4"

1.81!:i1til 3 ' 5.5" r . 2' 14' .5· Z8' 1· 56' ZS
.... . . .... . . . . . . . . ... . . . . . . . . . . . . .. ...... . . .. .. . . . . .. ..... - _ - - .. _ - .

OTtO PRACTICAl 1JN lT5 I.IlIDl * VSf: usm

1.2ttlZ O' 10.S·

Jo(llUC UHllS
(18 281tlz . l 12 .5 CH.
(1 . 14 Itlz. l 37 01.
(1.8· 4 ""z.) 1 HET£R

. . . .. . . ._ -_ - _.

... _ - .
•.... ...•• •. _ - . _.._- --- ' - --

3) Ra ise the a ntenna to regular operat ing
height.

FREQUEM:Y
28. 3 ttIl 0' Z.75· O· 5.5" O' 11' i - 10' 3' 8' 1'4"... .__ ._ __ - -._ -_ _ _ .
Z4 .99tlZ 0' 3.1' O' 6.25· I ' .SO· 3' O· 4' Z· 8' 4-.... --_. __ _.. .. ... .•••.. •. . . - ... • • . . . . .• ••.... - - - - .
2l.ZPIa O· 3 .6 ~ 0' 1 .5" i - a.z- 2' 5.4' 4 ' 10 .9· 9 ' 10'

~Iakinl: the M ea surements

We cannot s tand in th e a i r a t the fee d
point with the antenna at its operating height
and make me asu rements . We m ust use a
length o f fee dline tha t is an elec trical half
wavelength at the operating freq uency. (Ac·
tua lly. this is even beuer than stan ding in the
a ir at the feed point nex t 10 the an tenna he
cause it reduces body capacitance. )

T he ha lf-wavel eng th piece need not be
heavy-duty cable. Any small cable. even tw in
lead. will do. If a half wave length wi ll nOI
reach the antenna. use IwOor three half wave
lengths or any in teger number. However. re
placing the fcedlinc and making multiple mea
suremenrs and adjustments can he tedious.

The standard method requires many steps:

I ) Lower the antenna.
2) Replace the fecdline wi th a half wave

length piece (or two, or three. etc.).

LOOP

T)crhaps the IWO most common measu re
r mcu ts that you can make on <I n antenna
arc its resonant frequenc y and its impedance
at the place where the fcedline is connected.
Measuring the resonant frequency of the an
tenna is important in assuring thai the anten
na will efficient ly radiale a signal: measuring
the impedance is important in assurin g that
the Iccdline will tra nsfe r the signal to the an
tenna.

\ laking reliable contacts requires transfer
ring maximum signal to the antenna. and ra
dialing ma ximum signal from the antenna 10
other receivers. Unfort unately. most of us are
in a hurry 10 get O il the ai r so we cut the an
tenna III length with a tape measure , connect
a piece of coax lo ng eno ugh 10 reac h th e
shack. and hegin 10 ope-rate. Only afte r an
tcnna erection do we realize Ihat the SWR is
no t what we would like it 10 he. An antenna
tuner or trunsmutch will not resonate the an
tenna nor improve the power transfe r at the
feed poi nt to the an tenna.

You can also prune the ked line, or length
en it . to ge t a different SWR reading. This
will not really change anyth ing e ither. The
S W R read in g is mos t accurate when it is
tel ling you the worst p ossib le information it
can te ll yo u: the highest SWR reading it can
give you. A low read ing may he accurate. hut
it may also be way off base. If the SW R is
W I) high. there will he maxi ma and minima
all a long the fced line. If the Ieedlinc length is
such that your SWR bridge is at a minimu m
voltage point. the SWR bridge is not tel ling
you how bad things are.

To maximize radiat ion fro m the anten na
and power transfe r to the ante nna, we must
resonate the antenna and impro ve the march
of the fccdlinc \0 the antenna.

T here arc many good instru ments a vail
able. A di p me ter or a ntenna bridge w il l
give resonant freque ncy me a sure men t. A
noi se bridge or a resi stance and re ac tance
bridge may he used for impedance measure
mcrns. Such measurements must he made .11
the feed point (see Refe rence I ) and, to get
true readi ngs. we can only make these mea
sure mcnts with the antenna a t its ope ra ting
position.
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182 North Maple • P.O. Box 73 Watertown, SO 57201

AMATEUR CENTER
Proud to be -AMERICA'S MOST REUABLE AliA TEUR RADIO DEALER

Serving Amateur Radio Operators Since 1937

HOURS:

MON. - FRI. 9·5
SAT. 9·1 PM

CLOSED
Sundays &
Holidaysl

ANTENNA/Equipment SPECIALS!!!
Call now! Quantities limited!

BUTtERNUT DAIWA 18AVT·WBS VERTlCAL 80-10 METERS $99,95

A17·12 17&l2t,lI<JT FOR HF-6VX "''' CtH20 "<TE. $19,95 288S aMETER BEAM "'''AI8-2" 17&12 101I KIT FOR HF.flV)( ssaee CS-< BN(; SWITCH $JU S 7031 CX 70 CM BEAM ANTENNA 5139.95
1().11 BUTtERFLY 10 AND "METER ElE.AU $99,95 C5-201 'N" aPOSITIONCOAX SWITCH GRK... GROUNDRADIAl.. KIT OX-sEl $'g,95

""" 12t.A KIT FOR HF3B $15.00 Wf"t.r GOlD PlATED "''' - ... RESANANT RADIAl. KIT OX-86 159.95

,"""< 2 METER ANTENNA "''' s., SENSOF'I SWITCH seese l6OMK-68 I EiClU KIT FOR ox-ee Sl~.OO

""",., 70 CM 606 GAIN "'-NTENNA ses.se ,....,. 1~SOMHZ BASECROSS NEEDlE SWFW'WR 215S 70CMOSCAR BEAM JOEL 10"800M sse.se""",., 70 eM ANTENNA 708 ~995 ",. sres.es 218$ 2M 0SCAfl BEAM 16EL 1041lQ()M $1.5.00

"" MOUNTING POST SLEEVE 59.95 u_ '.8- ' 5OMHl SENSQA 56995 211$ 5' FIBERGLASS OSCAR 800M $45,00
22OCV-S 220MHZ ANTENNA $39,95 Ueesa 9lJO.13OOMHZ SENSOR ses.ss 2 1S0X 2 MTR BEAM $145.00

""" 20M RESONATOR FOR HF2V 529,95 U"'V lQ<1·525 MHZ SENSOR $59.95 14RMQ ROOF MOUNT 12114AVQ.S/l !lAVT·S $4995

""''' 30M RESONATOR FOR HF2V 529,95 U-66V ·N· 140-525 MHZ SENSOR $65.00 LA.l(229l MIL· SPEC U GHTNING ARRESTER $69.95
RMK-II ROOF MOUNTING KIT WIAADIALS $49.95 LA ieee 160 METER LOAD COIL.IHYTOWER $49.95
5C-JOOO SCANNER ANTENNA 569.95 HUSTlER TElEX HEADSET _. HEADSET 159.95
nx TOP LOADING KIT FOR HF2V $19.95 BBlT·l«o!. 2M UOBlLElTRUNKMOUNT see.se V2R COILS REPLACEMENT COILS 525.00

ee,,..., «0 MOBIl.EITf'l\JNK MOUNT ses.es V3S 220 VERT ses.es
CUSHC"," "'" mAP V,", "' '' V4ACOILS HIGH WATT REPLACEJoENT COILS 525.00
TE.., 1Qt,l 3 EL 8'BCX)I,llo'QN06AND $95.00 C·" STAINLESS STEEL SPRING (4) $12.95

'""'" 1Qt,l8£At,l. ELEMENT MQNOBAND $17995 C-32 BALl. MOUNT (5) .." .....
12..cD 12M BEAM. ELEMENT MON06ANO $17995 C""" 220 MHZ COl..UNEAR ANT. $21 .95 AP$-' ANT-POlARlTY S'MTCH (OSCAR) "'''e-co 4 ELEMENT 15 METER MON06AND $210,00 CGT-220 220 M08ILE ANT "''' CJ."" 4{)" 220MHZ ClOSED'J ANT sss.es
>O-3CO 3 EI.lEI.lENT 20 I.lETER I.lONQBAND 5269.95 " " FX-MAG MOUNT $1.,00 CJ·.<IO «0 J-POLE·VERT $39.95
2().4CD 20M. EL32 FT. 1lOOM! I.lONOBAND $369.95 FX·220 220 MHZ BASE LOAD ANT. W MAG MT 129.95 KT34XA UPDATE KIT $23995
A103 30M ADD-ON KIT FOR A·3WS $99,95 G2537 FIXED ANT, 25·37MHZ (10 METER) $79,95 2M·14C 2 MTR SATELUTE ANTENNA $149.95
A·144-11 2M BEAM / 11 ELEMENT $49,95 G6-27OR 1441.40MHZ. 6DBJ6DB BASE STATION $129.95 10M·4 10M BEAM $189.95
A147-22 22 ELEMENT 2 MTR ARRAY $199.95 G7.220 220 MHZ 70B FIXED STATION ANT $129.95 15M. 15 METER. ELEMENT MONOBAND $210.00

"'~, 160-1OM Il-BAND BALUN ssese '"" TRUNK UP MT W/SWiVEUl TCOAX 515,95 ".... 15 METER 6 ELEMENT UONOBAND $475.00
AFM-24OA 220MHZ ot.f'OLE ,", 00 sot REMOVABlE MOlJNT WilT COAX $1795 171,4.3 17M BEAM sese.ss
AFtr,I-«()A «0 MH2 o4-POLE ..." " ....a MAG FOR BBI. SERIES. XBL SERIES OF ce "'" 6 ELEI.lENT 20 METER MONOBAND $799.95
csmo 10 MTR MOBILE ANT ..." '"' $10,00 - , 3 ELEMENT <10 MTR YAGI seas ss

"""" 4&-54MHZ MOBILE ANT $ot5,00 MRK-2 RAOW. lOT WIMC.lUNT CG-l .w$F-2 $14.95 <P..... 6 JoETEA MAST YOUNTED PREAMP "'''CS-l.7l.l 2M MAG MOUNT $49,95 ""', UNIVERSAL.YOUNT 3/.' HOl£ MT $1 5.95 KP-2I22O 220MHZ MAST MOUNTED PREAMP $951.95

CS-""" 220 MHZ MAG MOlJNT $49,95 RMX.10 10 METER l KW RESONATOAISPAING $2.,95 3-60-1;1 .~ PEP FEFtAlTE COf'lE BAlUN $45,00
CS-27OM 2M!440 MAG MOUNT 159,95 SF·no 200MHZ MOBILE ANTENNA $10,95 1,2·2N POWER DIVIDER "'''CS50T 4&-5-4MHZ MOBILE ANT 549,95 TO"M TRUNK GROOVE MOUNT ' .." 2M..N 2 PORT 2 METER POWER DIVIDER $69.95
CS-14TT 2M TRUNK MOUNT 54995 UG" VHF·UHF 1/4 WAVE MAG MT. ANT $17,95 2M·50 POWER DIVIDER 5.29.95
CS·220T 220 MHZ TRUNK MOOUNT $49.95 VRK-l RADIAL KIT FOR HF VERTICALS $25.95 2M·50N POWER DIVIDER $~9 , 95

lAC- ' COAl ARRESTOR "00 22().2N 220MHZ 2 PORT POWER DIVIDER $59.95
u.c-., 20CfrN TYPE(N) GAS ARRESTOR "''' TElEX ....., 440MHZ 4 PORT POWER DIVIDER "'''lAC-<N' 2~ TYPE(N) GAS ARRESTEfl $39.95 "'.., 3 so FOOT ROTATOR COMPACT $1 39,95 ..,.'" POWERDlVlDER sease
U:-, 2«1'NCARTRIDGE $1~.95 ,,- HI POWER CURRENT 8AUJN WIN 549.95
LC"W 2t<W CAATflIDGE $1• .25 DISCOVER 7.1 • 1·1 r a, 30 OR~ DIPOlE $179.95 MISCELlANEOUS
PO< PWR OIVIDER FQfl. 13B2'S "''' 12AVO-S 20-10 I.lETER VERTICAl. "''' ' ·300 GUTTER MOUNT "'''AnSI( PWROMDER~ 2 Al .u.ll 'S "''' '' 'BAS 3 ELEMENT 10 METER BEAM "''' F-1230 1,2 GIG BASE ANT $119.95

A" '" PWR OMDER~ 2 A5O-35I5S "''' 1~6,t..-S 10M 5 El. LONG JOHN BEAM $169.95 CR-21"5 2MTRf220 "'HZ Dl.I08AND ANT. '" se
" S< PWR DMDERiHAANESS 2 1382'S 159.95 1536,t..-S 15M 3EL BEAM $119.95 OP·SPM MAG MOUNT UHF (58U) "'''"S< PWR DIVIDER FOR 2.218XL'S $29,95 ,..., 15M BEAM $279.95 SPM·3S MAG MOUNT UHF "'''220SK PWA DIVIDER FOR 22208'S $65.00 eoa-....s 3 ELEMENT 20 METER BEAM $219,95 TK-210 529.95
617SK PWR DIVIDER FOR 2617-6S'S $89.95 20SBAS 5 ELEMENT 20 MTR MQNOBAND ANT $399,95 TK·21 4 ANT 529,95
230VPK VERT,PBL KIT ~ ·~ 1 5WB'5 $99.95 2800-5 8Oi40 TRAP DOUBLET $59.95 U·5000 1«1. 3CY1200 MHZ VERTICAl $129.95

"'" 15,17M CONVERSION KIT FOR R-4 $29,95 5BOO-S 8Oi4Ol'2(li15110M lM'TRAP DIPOLE $89.95

"'" CONVEJ'lSION KIT FOR R·5 $49.95 GPG-2B 2 METER VERTICAl GROUND PlANE ~.95

OVB VINYl BOOT COVERS $9.00 HB-l«-GAl 21.lETER MOBILE 529.95
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The above COlltl1nations are lS5eC)led and COllleeted (in series) ,

or replacing the feedline. It requires a little
patience and some time, but very lillie ex
pense.

This method requires five or six pieces of
coax, each with an inexpensive slide-on
coax con nector, These arc easy to put to
gether. They shou ld have a binary relation
ship in length. such as 1.2.4,8. 16. or pos
sibly 32. Make up combinations of pieces to
convert your existing feedlinc to a true half
wavelength for the time you are measuring
it, and remove the pieces when you want to
operate. (You still have to lower the antenna
once to make the fi nal adjustmem.)

You can use any scale you want for fi nd
ing the sizes of the pieces of coax. I wanted
to find the resonant frequency at 3.750
MHz. so I calculated the sizes for 0.01 . 0.02.
0.04. 0.08, and 0.16 wavelength at that fre
quency. Later I added 0 .32 wavele ngth.
Chan I shows both the actual sizes I used
and the corresponding sizes for other fre
quencies. They arc called increments be
cause each small piece (a fraction or incre
ment of a wavelength) can be added 10 other
small pieces to reach a half wavelength.

Instead of fractions of a wavelength. you
can "scale" the pieces of coax according to
inches or centimeters; these are included in
the table. Any scale will work. as long as it
is small enough and you have enou gh
pieces. Chan I gives a number of examples
of lengths that may be useful. and indicates
that other measurements may be used. The
increments are to be added to your existing
feedline as explained below.

To use these pieces of coax:

I ) Assemble them into every possible com
bination of lengths. as shown in Chan 2.

2) Try each combination. adding it to the
shack end of the existing feedline.

3) Use your noise bridge or resistance bridge
and impedance bridge to determine resis
tance and reactance at that combination.
Wri te down your readings.

4) Plot these points on graphs.

My antenna was long for the 80 meter
band. and I wanted to adjust it to resonate at
3.750 MHz. At the flat portion of the curve
on my graphs the re is an equ ivalent half

MORSE CODE MUSIC!

SENSATIONAL NEW WAY TO L EARN
CODE-Do Aerobics, Sing, Jog, or Drive
while learning codel A fun & easy way 10
learn or retain Morse Code skills. Now the
secret is yours with this amazing syncronized
breakthrough! Great fun tape f(l( all licenses
and classrooms! Order.

"THE RHYTHM OF THE COOE"
Version 2 cassette todayt

S«Id $9.95 .00 Irdude $2.00 SoH to:

KAWA RECORDS
P.O. Box 319-5T

Weymouth, MA 02188
OlD CllIIIlINJ' CIIllIICII'IJ' w.1Ilip II _ lI'CIWI 5 l11yt

YA J . 8dd 5"- AlII ....

CIRClE 2 (»j READER SERVICE CARD
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wavelength of the feedline. This is halfway
between the peaks of the one-quarter and
three-quan er wavelengths. That shows the
ideal increment, the amount of added feed
line that makes a half wavelength equivalent
out of your existing feedline, without lower
ing the antenna! With that added length in
place. you can measure the real resistance.
reactance, and resonance.

In my case, the half waveleng th was
reached by adding 0.34 wavelength. The res
onant frequency was 3.025 MHz, and the re-

4309 Northern Pike Blvd. Monroeville, PA 15146
(4'2)374-97«

FOR ORDERS ONLY CALL {800}854-0815
Specializing in Preowned

Amateur and Shortwave Eq ulQ.m ent
Buy. Sell· Repair· L o ve To Trade

We Carry All Major 8r,nds of New Equipment
We Now Custom Design & Build Computers

For HAMs by HAMs
All of The LateSl Hardware & Soltware

CaRFO' Details

C1RCl.E 32i ON READER SERVICE CARD

sistance was 21 ohms with a reactance of +1
ohm. The SWR was 2.5:1 at this point, but
the SWR wandered alt over the place as the
feedline length was changed! The only accu
rate SWR reading was the one at the half
wavelength point. If I had chosen to. I could
have made the antenna and feed point match
look. pretty good by adding 0.-t5 wavelength
of feedline permanently to make the SWR
read 1.6:1 ! But I would only be fooling my
self.

The resonant frequency of 3.025 MHz

From RC-1000
MIc ro
Computer REPEATER
Conc epts CONTROLLER

• Aulopalch' ReverseAulopalCh
• UserProgrammable CW ID,

Conlrol & User Code. & Timeoul.
Manual with scnematcs e 9O·0ay Warranty
Wired &Tested wi manual .... $239.95
~ Mic ro Computer Concepts
~ 8849 Gum Tree Ave.

::':~'l New Port RiChey. Fl34653

' " 813-376-6575
CIRClE 160 ON READER SERVICE CARD



Available with Autopatch/Reverse
Patch/LandJlne Control; TouchTone
Control of various repeater functions;
'PL'; " Emergency PwrJlD; HighILo
TX Power; Tone & Timer Units; Sharp
RX Filters; 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.

• Complete LIne of VHFIUHF Rcvr.
&: Xmtr. Link Boards &: Assemblies
also available. Plus 10, COR, DTMF
Control Bds., Antennas, Duplexers,
cabinets, etc. Inquire.

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

However, all of the " bells & whistles"
have been eliminated- at a la rg e cos
savings to you! The S·7R is a real
" work-horse" basic machine designed
for those who want excetlent . super-re
liable performance-but no frills ! For
use as a complete "stand-alone" unit,
or with a cont roller.

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

s-7R Basic Repeater
• " St a nd Alone"

or use w ith
yo ur c on t roller

SCRI400
REPEATER WflSO WT.2M Amp
&30A POWER SUPPLY.
(All Items available separately)

• 10-40 Watt Units
• 2M, 222. 440 MHz
• Super Sensitive /Selec t iv e Rec eivers
• Unusually Good Repeat Audio
• P roven Perform anc e throug hout

the World !

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

SPECTRUM

Shown in optional cab inet.

Call or write today for det ails and prices!
Get your oeoer In A.SAP.
Sold Fact ory Direct Of through Expert sales
Reps. only.

Velocity F8ctor
0.75
0.66
0.60
0 .84
0.76

Transmission Une
AG-8X
RG"
AG-8 Foam
Belden 9913
Belden 9914

References:
I. ARRL Antenna Book, 16th Edition,

199I .pp.2-6.
2. Antenna Impedance Matching, Wilfred

N. Caron, 1989, pp. 2-9.

Velocity Factor
The equation I used lor calcu lating the

teecnne lengths, including the velocity factor
(coaxial cable propagation factor), was; Feel
'" (486IMHz) x VF x NISO, where VF .. veloci
ty factor and N '" number of hundredths of a
wavelength you want. For example, for 0.02
wavelengths, N = 2; for 0.04 wavelengths. N
'" 4. The velocity factor t used was 0.70, de
tennined by measurement.

The standard reference tables (from the
ARRL Antenns Book, 16th Edition, pp . 24
19) 01characteristics of transmission lines in
d icate the fo llowing values for the velocity
factor in common transmission lines :

I determined the velocity fact or of my
length 01 coax with a noise bridge and a gen
eral-coverage receiver. I used the simple lor
mula; VF .. UI964 x N, where VF = velocity
factor, l '" Une Ieogth in feet, 1'" freque ncy in
MHz., and N '" number 01 electrical wave
lengths In l he jne .

To use this fonnuta, select a piece 01 the
coaxial cable you are going to use. It shoold
be equal 10, or slightly longer th an, either
one-quarter wavelength or one-half wave
Ienglhlor lhe frequency of greatesl interest
Attach a PL-259 coax connector to one end.
If it is eooot one-quarter wave length long,
leave the other end open; if it is one-half
wavelenglhlong, then short Circuit the other
end. AttaCh it 10 the norse bridge. Set the
noise bridge 10 zero reeeterce and zero re
actance (A .. 0 and X .. 0). Tune the receiver
for a null In the noise bridge signal, and you
have found the frequency (f) to plug Into the
fonnuta above. N will be either 0.25 or 0.50,
according 10 whether you chose a quarter or
a half wavelength. Determine L wtth a good
tape measure.

My calculations showed the VF of the AG
ax I was using 10 be 0.70, rather than the
0.75 shown In the table. This was probably
taking Into account the connector used and
othe r unknown factors .

called for a reduction to 81% of the original
length to get 10 3.750 MHz (3.02513.750). I
lowered the antenna one time. cut it 19%.
and raised it back up. II resonated at 3.740
MHz; the resistance was 48 ohms and the re
actance was + 1 ohm. The SWR was 1.1 :1.
That was close enough for me, so I slopped
right there.

I removed the extra feedline, and operated
with the assurance that I was transferring
maximum power 10 the antenna. and radiat
ing maximum signal. My signal strength reo
ports are up about 10 dB. Best of al l, I know
that my antenna is operating at peak effi
ciency! iii

1055 W. Ge-rmantown Pk., S4· Norr istown, PA • (610) 631· 1710 • FAX; (610) 631 -5017
CIRCLE 51 ON Rt.AOER SERVICE CARD
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73 Review
Number 11 on your Feedback card

by Peter H. Putman KT2B

Swiech Communication Systems
12218 ereentree Road

Poway CA 92064
Telephone: (619) 748-0708

Price Class: $64 .95 (MSRP)

The COY2M3EL
"Stealth" VHF Vagi
A 144 MHz antenna from Swiech Communications Systems.

While doing some c reanuo this past spring
in my amateur radio "barn" (a small shed

in my back yard full of masting , antennas and
coax), I came across an old, beat-up, bent,
dented and otherwise easnaoie KlM tour-ele
ment 2 meter yagi. I've owned this particular
antenna for about 14 years and it has really
been through the ringer, accompanying me on
over a dozen mountain topping trips , more
than a few Field Days, and several public ser
vice events.

It got me to wondering if anyone made a re
ally durable yet portable yagi for yeoman 2
meter service----as a temporary link antenna
for Field Day use or the odd mountaintop trip.
This ~idear antenna would have to be fairly
lightweight yet very durable and take a mini
mal amount of time to assemble in the field.
"Dream on," I thought ... until I made the
rounds at Dayton last year!

The COY2M3El " Stealth"

Th is ni tty three-element 2 meter beam
caught my eye the minute I walked past the
Swiech Antennas booth: Irs jet black with

steel hardware and nickel-plated connectors
and really resembles something from the Air
Force's "stealth" technology program . The
boom is round like most conventional yagis,
and the elements mount to the boom with a
composition bIocl< that attaches with a single
bolt and wingnut. BlaCk end caps and protec
tive tips on the 1I4"-thick elements finish all
the professional appearance.

The "Stealth- measures 38"--<1u ite a bit
shorter than most small 2 meter yagis I've ev
er used. but also heavier by at least a pound.
Indeed. the "Stealth" is a very substantial an
tenna and I have no doubt of its ability to sur
vive severe weather in a permanent installa
tion. However, the slight increase in weigh t
does mak e a diff erenc e when you lug it
around for some time in a portable application,
so Gene Swiech WB9COY recommends this
antenna (and its 440 MHz companion, not re
vieWed) for temporary and permanent point-to
point link operations.

Assembly of the COY2M3L is very simple--
you just slide each element and its mounting
block onto the boom, center them over the

moun ting holds. and in sert a sta inless #8
screw and wingnut to fasten it. Gene also in
tended for the COY2M3L to be carried in a
standard nylon zipper bag. hence the protect
ed element ends and boom caps. The boom
to-mast clamp fa stens directly through the
boom with a single U-ctamp, and you can opt
for either vertical or horizontal ope ration.

Performance

Swiech claims 6.1 dBd (over a dipole) gain
for the yagi, and while I couldn' t accurately
verify this number I did take a kx>k at the pat
tern and VSWR using a simple test range with
a 2 meter source and whip antenna several
wavelengths distant. At 45 degrees either side
of the test signal, it was reduced by 2.5 dB
while at 90 degrees, the signal was down by
16.5 dB, and the ncnt-to-back ratio clocked in
at 10 dB-adequate for toxhunting o r link
work.

The feed is a gamma match design, which
usually results in a narrowband match with
corresponding hi-Q response. I swept the an
tenna from 140 MHz to 150 MHz, showing 2:1

Photo A. Thr Swiech COY2M3EL yogi.
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Photo O. Ctose-un oftilt' gail/lila match etemem mounting block.



SWR at 143 and 149.5 MHz. At 144 MHz, it
dropped to t.4:1 and at 146 MHz the Bird 43
showed less than 1.05:1 . VSWR does not in
crease appreciably until about 149 MHz-at
148 MHz, it was less than 1.25:1 . In general .
me COY2M3L showed very good response
across ltIe entire banet

In Actual Use

I loaned the COY2M3EL out to a local club
for a foxhunt this pas1 summer, along with a
couple of step attenuator boxes and a small
mast. The consensus was (A) It's a bit heavy
fo r holding in your arm over any length of
time , and (B) who cares?---it's the sharpest
looking antenna in the crowdl The pattern
was adequate for DRng with the step attenu
ators, so pemeos a mobile installation would
be more appropriate when on a hunt.

The acid test: Would it survive one of my
long hikes up a mountai n loaded down with
radios, batterie s and ma st ing (especia lly

when I'd "whack- into a rock or tree on the
narrow trail)? Well , the COY2M3EL came
through looking a lot better than the rest of
my antennas. Although I prefer square boom
material to make element alignment easier, I
will say that a strong round boom generally
holds up better In the long run. Not only that,
but the COY2M3EL's compact size took up
less room in my pack.

As fa r as contest performance goe5
well , how much can you expect from a short
tnree-etement vagi? The COY2M3EL was
just perfect lo r making dozens of 2 meter
FM c ontacts, while I re lied on my nine
element Tonna for the long-ha ul SSB and
CW wc:rt. No doubt about it, the COY2M3EL
is far better suited for general-purpose tem
porary and emergency po rtable and fixed
use than in contest operation , but r bet it will
look and work just as good 10 years after you
buy it. How many antennas can make that
cla im? iii

CIRCLE 1" ON READER SERVICE CARO

ONV SAFETY BELT CO.
P.O. Bo x 404 - Ramsey, NJ 07446

800·345·5634
Phone & FA X 201·327·2462

$89.95

OSHA
We Ship

Worldwide
Order Desk Open

10lyaIWeek

ONYTool Pouch $15.95

QNV Belt WIQ Seat Harness

$7495
CIRCLE 1112 ON READER SERVICE CARD

WANT TO LEARN CODE?
Morse Tutor r;/JU is the answer for the

quickest and easiest way
for beginners and experts alike.

From the moment you start the easy and speedy
self loading procedure to the lby ),OU reach your
goal. MorM' T utor r;.u ....i ll gently coach )'00

through the leammg peocess,
Since 1987, GGTE has guided nearly 20,000

hamsand prospectivehamsMO.lnd the worldthrough
provenslrUl."Iured k5rons and I variety ofcharacter,
wordand conven.ationdrills. Slrl ighl: forwardrneB!5
make the process simple and fun.

You select the characters and Meese Tutor r;JL
win prepare a random character drill with those
c haracters. :'o lorsl' Tutor r;JL makes it easy to
create your own drills or import tclCl fi les. You can
nowtype whet you hear orcopy by bend andsee. one
line I I I time, what the computer sent or what you
typed. Pid the Farnsworth or the standard moethod;
select the lonefuqumcy most comfortablefor)'OO or
selectyour code speed intenth!l ofawordper minute.

You are alway'S in command.
MorM' Tuto r r;.u uses your internal
speaker or sound board (certified by
Creative Labs for all Sound Blaster
products).And, ifyou use. soundboard
the program supports volume control.

Grl the ",nw.rr Ihl' AKRL seUt and 1151'S 10
eeeete practk l' an4 11'SI 1apn. :'olorsl' Tutor
b . ppro'l'd for \ 'E I'][ams II all ,"'I'b..

Altl'nrion ~lorM' Tutor and MOI'V Tutor
Advantl'd Edition rrpu-red 1lM'n.

~laloiI' , urr WI' h.av.. Jour curnnl addrns.
Sp«W upCradl' offen l'liIl be mailed sho n l,.

Don't millS out

"13011gllt It ()fI f rithlf-fkJ88M"'If .5 IWds OIl811tWlf~
A f'..-t'Ps "(jfut f'OffP",-dK8 411 it WPS said to-It
wps Io4d!d tMti il/ Jdlt witllil/ 15 ",il/llks 01 its 4',;....41
'flllif I13d /iittlt/IJ "~MYI "&/f:tr t lrM"'lf wild'st
tyld4f_s'.f#'1J I did(/:"-' it IfM'lI <1fIO It's ",
ItI!tf:trtll4tt-r<rJd't~"~Mf "&,I",tJ" Ju
Nb'MCori!J'ro!,_1""...r.."s«r", (1If ""RRL vt.
,if8Sf' "' /wit ;' " ",.r,{tr'jr..(' wilf IOf tltis _ ...~
to IMrlf tift N\vu W WII! PrOftj tilt "a ' W~
Mu./S
h,r 0111 1)(lS .:, ~ n['ukrs. .\ \a lLLhk thru ..k akrs. 7]

Magazine. ()ST . or send S2'J . l)~ t S3 S&II
(Ci\ residents add 7,75u.. tax )10:

( ;( ;lI·:. I' O. Box 3-l05. lkpt. ~IS,

~ .:.. port Beach, <"A92659
Sp.....,if" 5'.• or J I : ill<:h di~

MOI'M T\IlOt ~~ I~r1Il of GGTE

Sound ~S1~. 'II-. Sound 8IaSIe< logo"'" 'II-. Sound~~
~logo__oIe.-T_.lOlogylld

CIRCLE 193 ON READER SERVICE CAAD
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Number 12 on you' Feotdbaek ea«:I

Tone Burst Generator
and Decoder

Versatility and control for under $5.

by Klaus Spies WB9YBM

I n the United Kingdom. lone bursts have
been used for many years 10 key up re

peaters, Thi s is not only an alternative to
PL- if it' s used in addition to PL. many
more fu nctions in remote bases or repeaters
can be accessed remotely.

When initially Invcsugatmg tone bursts. I
was shocked al the price of commercially
available units. consideri ng the simple tunc
lion, I grabbed for my junk box as quickly as
I threw out my stack of catalogs!

or the wealth of ICs available that gcn
craie Innes. I decided on using the 555. be
cause it is commonly available and ea..y 10
work with, Half of a 4538 (a rcsettahlc rc
triggcrublc one-shot) is used to trigger the

., .

555 for a predetermined period of lime, cal 
CIliated by T "" RC. Half will also be used in
the decoder. With only six ICs, the whole
circuit won' t take up much room in a stan
dard -size transceiver. or on a ham shack
bench (if left external in its own box).

The 567 decoder/PLL has been used for
many years as a DTMF lone decoder. mak
ing it a time-proven device . UlB , with the
help of U5, makes sure the tone is decoded
for the proper length of time be fore giv ing a
valid output. eliminating raising.

Final AS~lIlby

If used as an external accessory to your
transceiver, this circuit should he enclosed in

a metal box con nec ted to the ground of the
power supply, for proper shielding, A shield
ed audio cable is also highly recommended
for all audio lines,

Whether it' s used as a stand-a lone or
built-in accessory for your tran sceiver. un
used gates should he grounded as shown. RF
bypass capacitors should be used on all input
and output leads, and depending on the lev
els of RF in your shack (both from your own
equipment and any local commercial broad
casters). choke coils and/or ferrite heads arc
definitely a good idea.

The entire circuit can he built for less than
five dollars- a definite savings over com
mercially built units! iii

Cominued IIIl page 48
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(AU TODAY:
I·Boo·833·7373
(U.S. & Conodo)

MADE IN
USA

C 1994 Ten·Tee, Inc.

Introducing lrKits
A new division of Ten·Tee

Call 615-453-7172
to request your

kit catalog

condition, or (3) invest in a SCOUT al
$549 with a one year factory warranty
and our legendary TEN-TEe support.

OLD TIMERS
Operators with years ofexperience and a
shock fu ll of expensive HF gear also~
the SCOUT. It's refreshing to many whO
say "lt tokes 5 minutes to learn and
without all the complicated features, there

is only one thing to do with a
SCO UT, work someone!"

Experienced hams ca ll us
constontfy to report '"I
can't believe th i ~

receiver, it outperforms
my $1 400 synthesized. "rig .

ATTENTION QRP ENTHUSIASTS
The SCOUT has 0 little brother, the ARGO
556. It is identical to the SCOUT without
the 50 watt fi na l. adjustable 1-5 watts
output. TX-2 Amps, RX-.6 Amps.
Only $489'

PRICE'
$15.00
$19.50
$79.00
$95.00

$39.95
$39.00
$89.00

:: ""''''''''''''''''''''''...====~:: Call Ten-Tec from 9:00 AM. to5:30 PM Eastern time, Monday
through Friday for more information or to
order. You can reach our repoir deport-
ment at 6 15-428-0364 from 8:00 AM. to
4:00 PM. You can also FAX at 61 5-428
4483 or write us at 1185 Dolly Parton
Pa rkway, Sevierville, TN 37862.

PORTABLE
Business troveIers and vacationing homs
typically set up a briefcase or small

oK the 12 VDC co, bottery. If the SCOUT
won't fit your cor, nothil"l9 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 started in ham radio. Consider the
choice a new ham must make just to test
his interest in HF: {l l Spend nearly
$1000 or more on a new rig, {21 buy a
used radio and toke a chance on its

travel bog to include the 5 Ib SCOUT,
wire or Whip antenna and lightweight
power supply like our Model 938
switcher (its only 3 lbsl ). It is surprisi ng
how many hikers and cyclists toke along
their SCOUT using some clever battery
arrangement.

296 Mobile Brocket
297 Noise Blanker
937 11 Amp Power Supply
938 Tiny Switching Supply

(Only 3 Ibs.!)
700c Hand Mike
607 Weighed Key Paddle
291 Antenna Tuner

VISA. Me. DISCOVIR
optU$ J,ipping one! Iw:uding; col toll-free lor~_

$549 ' I"dudes one bend
module of your choice

$29' Each additional bond module
SCOUT ACCESSORIES:
MODEl

HOW IT AU STARTED
We wonted to oHer the most affordable
HF rig in the industry and still provide
real performance for even the most expe
rienced ham. In recent yeors, mony horns
requested a "back to basics" tra nsceiver
mol was simple to use. We reviewed all
the latest design techniques, selected the
best concepts from the 20 rigs we
designed over these 25 years and asked
500 horns across the country for their
ideas.

• "SYNCHRO-lOCK" software keeps
VFO virtually drift free regardless
of temperature variation.

• SSB and ON 50 Watts Output
Adjvstcble To 5 Wott~

• RunsOff 12·1 4 VDC, TX · 10
Amps, RX -.6 Amps

• Receive Offset Tuning

• Built-in Iambic Keyer with
legendary aSK. Speed odicstcble
on front and shown in di splay.

WE CAU IT THE SCOUT
Every feature con be
mastered in minutes. No
modern rig is as easy to
use. It only takes a second
10 change bands. Plug-in
modules ore available for
160-10 meters including
WARe. Single con 
version a nd crystal
mixing ore the
foundation of th is90
dB dynamic range
receiver. That's the strong signal
performance of rigs costing 3 times as
much! It's sensitive and receive audio is
sparkl ing dean with less than 2% distor
tion. The idee! selectivity for every bond
condition is at the touch of a knob. This
patented ..Jooes" filter provides variable
I·f bandw;dth hom 500 Hz 10 2.5 KHz.

HERE'S HOW IT'S USED

MOBILE
Horns compla in about tcdcy's ccrs
having precicos little ~poce for gear. The
SCOUT i~ the srrollest HF rig in the
i ndu~try {excluding QRPI meo~uring only
2.5" x 7.25" x 9.75" a nd runs directly



Parts List

Figure 2. (rig ht) Drilled and etched PC
boards are available for $6.00 plus $1.50
S & H per order from Far Circuits, 18N640
Field Court. Dundee. ll60lJ8.

Reference

Cl
C2,C6
C3
C<
C5
C7

C8
0 1
P 1,R2,R9
P2

01 ,02,03
R1,R5 ,R6,R8,Rl 0
R3,A4

A7
A8

All
Ul
U2

U'
U'
U5

TONE BURST DECODERL WB9YBM

P.rt
10 IJ.F
1,F
0.47 1J.F
3_3 1J.F

0.1 }If
25O,F
4.7 1J.F
LED
l OOk

''''==
Uk

1k
6.8k
'Ok
680
esaa
LM555

567
406.
4081

hem Quantity

I I
2 2
, 1

• 1

5 1
, I

7 I
8 I
9 ,

10 1
11 a
12 5
13 2

" 1
15 1
16 1
17 1

18 1
19 1
20 1
21 1

Plrb Sourees:

Digi-Key Eledroncs, (800) 344-4539

Tli-Stale EJectronics, (roe) 255-<l6OO

Micro TV Cameras, Micro Video
Transmitters, Receivers and low cost
Downconverters.
Amateur TV,
Industrial, Security
products. We
have a system fOl' ~' -
you. Our video
camera connected to our "MinlLlnkf M

transmitterl receiver make a
perfect combination fO(
Industrial seaJlity uses.
We now carry Underwater
cameras fO( you sancrs. and
color units for that true life

view. With our PJaneTalkJlll Airborne
systems you can now ~
be the pilot! All
cameras standard 1v -
~video. 7-14vdc. a
We also carry Computer capture boards
fiber optic systems and video support.

MICRO VIDEO PRODUCTS
OROER UNE CAHAOA USA MEXICO

800 473-0538
FAX UNE71. 847-4486

16201 OSBORNE ST
WESTMINSTER, CA. 92683

MO. ViSA MasterCard inti bank wire

UVE TV VIDE

Call Today (208) 852-0830
IIOU DI!IlR8UT1NG COllI'''''''

~s._5..-. --'ld-~
~--

•••••• ••

____........__v_
_ ~_ .... .... LT.O.

CIRClE 254 ON READER SERVICE CARD

ONE OF OVER 500 SPECIALS FOR THE
MONTH OF JUNE

MFJ-815B
_ $50.00

•........................._..
l••l••Factory Authorized Dealer & Service For I

KENWOOD l
l YAESU !
! ICOM !
• •• •I Call Us For I
• Great Prices & Great Service I• •• •• TCH... ",IEIE OfIlHlt UNIE 1"_3" 3''''' I
I _US lf_ •

• •! rnE~ CENTER i
• •• •
• 5T30U<:tud san_.l'X 1823! re'~ ~I'O II FA. ($I~es1«IC1 •

•••••••••••••••••••••••••••••

DOWN EAST
MICROWAVE INC.
TRANSVERTERS

50 MHz · GaAs FET, High level mixer,
20W. Assam. PCB. Kft $295

144 MHz · GaAs FET, High level mixer,
25W. Kft $295. Assam $395

222 MHz· GaAs FET, High level mixer,
30W, Kit... .....$295, Assem... .....$395

4321440 MHz - GaAs FET, High level
mixer, Dual OSC., 3OW, Assam $395

903 MHz<l .OdS NF, 10W,Assem $395

1296 MHz<l ,OdB NF, 3W, Kil $295

2304·3456 MHz· 1.0dS NF, 2 Watts,
Assem. only $45O

Options available for all of the above
Write or call (or Catalog.

Product descriptions available.

DOWN EAST
MICROWAVE INC.

954 Rt. 519
Frenchtown. NJ 08825
TEL. 908-996-3584
FAX 908-996·3702

ClACU 30 ON READER SERYICf CARD
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MFJ-949EDeluxe 300 Watt Thner
More hams use MF]-949's than any other tuner in the world!
Why settle for an imitation when you can have the real thing?

dummy load for use through your
M FJ·949E or d irect to your transceiver.

MFJ's Cross-Needle SW RlWattmeter
is always active for monitoring forward
and reflected power and SWR.

ORM·Free PreTune'·
MFJ's QRM-Free Prelune- lets you

pre-tunc your MFJ·949E off-the-air into a
built-in dummy load without causing QRM.

Pre-tuning mto a dummy load makes

Why take chances?
Why take chances with an imitation

when you can have the real thingfrom
the most trusted name in antenna tuners?

SuperiorMaterials •• •
SuperiorConst,uction

Every MFJ-949E usc Te flon
insulating washers , countersunk screws
for meter bracket. wi ng-nut for ground
post. fire-re tardant epoxy glass PC board
(not canvas based). heavy .063 inch thick
aluminum chassis (not flimsy .050 inch).
heavy gauge wire used throughout (not
small gauge), custom cabinet (not mult i
purpose wi th unused holes and internal

r - ------- --- - - --- - - - - - '--'-- -, protruding screws).
No Maller Wlla"·

Guarantee
Every M FJ-949E is backed

by MFJ's famous one year No
Matter Whar- unconditional
guarantee. That means we will
repair or replace your
MFJ-949E (at our option) no
matter what for a full year.

Others may give you a limited warranty
on defects in material and workmanship.

But what do you do if it burns up and
they say. "Sorry. your limited warranty
does not cover that?"

Con,lnuing service
Only M FJ gives you a direct toll -free

techn ical help line -- not merely a sales
line. It's answered by electronic
technicians who are experts in antenna
tuners. We're here to help keep your MFJ
product performing flawlessly -- no
matter how long you own it .• just call
loll-free 800-647-TEC I1(8324).

Call your d_lor for
your best price

In stock at ham dealers everywhere!
Order your MFJ-949E today or simply

pick one up at your favorite dealer or
hamfest -. no shipping . no waiting. no
hassles .

MFJ-949E

$1399 5

I II S tock at ham dealers
everywhere!

Pk k one up at your fa vorite dealer-
no shipping, no waiting, no hassles

Call your dealer for your best price
Includes FREE AC adapter

f or meter light

More hams useMFJ-949's than any
other antenna tuner in the world!

Why? Because the world's leading tuner
has earned a worldwide reputation for
bei ng able to match just about anything.

MFJ·949's have been highly refined
and have years ofp roven re liability.

Every MFJ·949E co mes with . .. MFJ's
famous one year No Matter What'"
unconditional guarantee . . . first-rate
performance . . . un beatab le
quality . .. the best tuner
value in ham radio . - all
from the world's most/rusted
name in antenna tuners.

Now the latest MFJ-949E
gives you even more features
and more value than ever at
a new lower price.

\\'by take chances with
an imitation when you can rand .
have the real thing from the world's most tuning your actual antenna raster eas ier.
trusted name in antenna tuners. Full SUe Dummy Load

More reasons why m ore hams The MFJ-949E has afull size non-
use MFJ -94 9 's than any other inductive 50 ohm dummy load measuring
antenna tuner in the world . . . 3/4 inch d iameter by 5 inches. It easily

handles 300 watts of abusive tune-up power.
Full 1.8-30 MJb: Operation You'll find it handy for tuning. testing
1000 volt tuning capacitors. extra and repairing your rig. se tting power

heavy duty induc tor switch. Teflon- level. adjusting your mic gain and more.
insulating washers and proper UC ratio Watchout fo r cheap m idget size
gives you arc-free no womes operation dummy loads that changes resistance as
with up to 300 watts from 1.8 to 30 MHz. it heats up -- marginal ones could bum up

I.Ig"'eclCross-Neecile Meter yo ur transceiver.
MFJ' s lighted C ross-Needle Meter Cus'om Inductor Switch

shows you SWR. forward and reflected 10e inductor switch is the most likely
power simultaneously. It reads both peak component to rom up in allY antenna tuner.
and average poweron 3<X>or30watt ranges. The ind uctor SWitch in the MFJ-949E

The meter is illuminated fo r easy was custom designed to withstand the
reading in d im light and has an ON/OF F extremely high RF.voltages and cu.~cnts
lamp switch. The meter lamp uses 12 that are developed In your tuner __ It S not
VDC or I 10 VAC. A free AC adapter is a flimsy plastic switch made for small
included at no extra cost. signals and wired with tiny gauge wire.

tunes anyAntenna SuperiorCabinet
The MFJ-949E tones out SWR on Each MFJ-949E cabinet is chemically Free MFJ Catalog

dipoles. verticals . inverted vees. random treated and has a new tough scratch-proof Write or call toll-free . . . 80(}.(i./7.1800
Wires , beams. mobile whips. shortwave vinyl cladding c - not paint that can scratch Nea r est Dealer /Orders : 800-647-1800
receiving antennas . . . nearly an~hlOg! or chip off. You won't find a tougher.

U '_A d . or lanced 24 Hour F AX: (60J) 323-6551se coax 1D..u, ran a m WIJ'C longer lasting finish anywhe re.
lines. Has oversized heavy duly 4:1 balun. Detailed 10~ginfi scales and legends T ech nical H elp: 800·647.TEC H (8324)

5 It h d I MF.~ MFJ ENTERPRISES; INC-SuperAntenna w c are permanent y si k screene on a rea P. o . Box 494. ~liu. State. MS 39762
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erative or regenerative parametric am
plilier circuits,

Noo-Oegenerative and Regenerati ve
Parametric Amplifiers

The requirement for precise phas
ing in the degenerative parametnc am
plifier is relieved somewhat in the ron
degenerative case (Figure 2) by the
presence 01 a third Irequency. In addi
tion to the signal frequency (1. 1 and
the pump frequency (tpl, we now also
have an idler frequency (f,) . In Figura
2 note that the third resonant tank cir
cu it (L3C3) is tuned to f,_ The idler Ire-

• , • • • , , , ,
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... roac
...loIrEloIloI... D' '"

l
,, ~
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fLOSSESl

l C r;

drives the diode capacitance to rnmt

mum. and ills at th is time mat ceoec
lor CtIarge is dumped to the load . To
achieve degerlerative pa rametnc am
plificatiOn. the phasing must be pre
cise. and t1lis requirement means tret
the pump frequency must be lhe sec
ond harmonic of the signal frequency,

A severe limitation to the degenera
tive parametric amplifier is the neces
sity 01 precisely phasing the PUrl'll and
signal waveforms. Drift in erne- signal
can reduce !he gain or prevent fhe cir
cuit from operating. A broader band·
width method is to use the non-deqen-

•

"'"'v.

F.gUfe r. a' Parametric amplifier citeuil . b' Operaling waveforms.

SlGN"'L
V.

l igure IS Improved with higher diode
cutoff freouences.

The low noise f igure of the para
metric amplifier derives from its use of
a reactance as the active element. In
an ideal circuit , the noise generated is
zero. In real circuits, however, there
are res istive losses associated with
the tank c eceu and the veracror. and
these gi ve rise to the rma l ag itation
("Johnson") noise. In addition, other
processes take place insKle the eooe
to generate noise. As a result. para
metriC amplifiers exhibit low ooise tac
tors. but not zero.

Parametric amplrflers can be cper
eted in either 01 three moees. degan
erative, non-degeneraWe, or regener
ative, We will consider both modes,
and provide a tool for evaluating para
metric al'T'pllfier e rect s.

Degenerat ive Parametric Ampl iflel1l

Figure 1A sno.....s the basic para
metric amplifier, The varector diode is
connected so as to s..... itch the signal
00 and 011 10 the ceo as an external
"p ump" signal is appned Although
sho.....n here as a series connected
swtcn both series and parallel con
nectec diodes are used. The sig nal
and pump waveforms (see Figure 1B)
are phased such that the diode capac
itance is fully charged .....hen the peak
of the pump signal amves. The charge
is constant so, using the Iormula V •
QIC, the voltage must increase as ee
pump voltage owes fhe cooe cepao
ranee do.....n.

Parametr ic a mpl ification occurs
when the peak of the pump signal co
ocoee .....ith both positive and negative
peaks of the signa l waveform. ecreas
ilg!he pul1ll potential (as ar ee peak)

Joseph J. csn K4/PV
eo.Box 1099
Falls Church VA 2204 1

Parametric Ampl ifiers
(Huh? I?)

The parametriC amp/ifle r (see Fig
~e 1) is capable 01 high 91l ,n and low
noise operation in the UHF and mi
crowave regions. but is fundamentally
different from con ventional forms of
amplifier, The parametric amplilier
takes its name from !he fact that am
pli fication occurs through exciting a
Circuit parameter. This al'T'plilier is ac
tually misnamed because It is tbe re
actance parameters tx, and XJ that
are excited. Perhaps a cener name is
reactance amp/Jfler.

A reactance differs from a resi s
tance in that the Ianer (1issipates pow
er, while reactances store energy and
redeliver it to lhe circui t WIlhout any
power dissipation. If the reactance can
be varied at a rapid rate, then the
energy stored and discharged by the
reactance can be used to amplify the
signal, Although eune r capacitors or
inducto f1i can be used in parametr iC
arronuers , it is the capacit ive rea c
tance that is used in cractcer circuits
because suitable voltage variable ca
paci tance diodes {" varactors") are
easily available.

In a varactor. the capacitance is a
lunction of the reverse bias potential
applied across !he PN junc1lon of \tle
diode . A typical verectcr useful in
parametric amplifiers has a break
cown vollage of ·4 to ·12 volts , and a
zero-bias junction capacitance 01 0.2
10 5 pcctaraos. The cutoff Irequency
should be high With respect 10 the op
eratmglrequency. Generally. ee noise

TUNING
KNOB

L2

INPUT TUNED
CA VI TY

•
IDLER
TANK

c,

0'
PUMP 1>1SIGNAL •

I
tOLER TUNED

CA VI TY

INPUT SIGNAL 0 'f'.I
L3

INPUT
, OUTPUT

SIGNAL I
SIGNAL

•
SIGNAL
TANK

Figure 2 . Parametric amplifier ciructt.
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FigUf6 3 MicroWave parametriC amplifier.



Some authorit ies recommend a
pomp lrequency seven to 10 times the
signal treqcency for lowest noise oper
ation .

al parametric ampIlfler the noise flQure
is zero , but in praClical circuits we
have two noise contributors: circuit
losses and frequ en cy con version
noise , T hese sou rc es combine to
create a non-zero noise lactor of the
order:

out of the capacitor or into a load re
srsterce.

Stability of the parametric amplifier
is determined by the sign 01 the power
floWing with respect Ie the capacitor. If
the power from lhe signat !lows into
the capacitor. then the stage is stable.
Because we deal with integers from 0
\tI rougtl the i/tl. we can chedl not only
the lundamental lrequencies (m and n
are 1), but also their respective har
monics (m,n are integers greater than
1). Some 01 these combinations are
stable. while otI1efs are lJ'lStable.

ParametriC ampIiflers are a bit exot
ic. but were once quite popular with
ee miCrOwave and~r UHF crowd.
If you want to research th is mauer,
see Older issues of tne various ham
magazines, especially those with a
technical slant. iii

FIf}UfB 4 . Equrvalenl a fcuit tor Manley·Rowe rela riDrIshiD analysis.

FI~TE A suTEA FitTER FItTER FitTER

'. '. I. • I, I. _ I, mI• • NI,
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L d .. •• '".... iii'. + N I,

L N~....

'"• • •iii'. • /IIf.--
M, IV_INTEGERS

MANtE Y.AOWl: EOUATIONS

the pump frequency (Ip ) . both 01whiCh
are shown as generators. In series
with bo th gen erato rs are tnters that
pass the generator frequency and to
tally reject an other lrequencies. There
Is also a seoes of loads. each of whictI
is Isolated Irom the others by the
same kind of ideal narrowband filter.
The lrequencies creese filters are: (Ip
+ I,.}. (Ip - I. ), up to (ml p ± nl.l (where
M and N are integers). The Manley
Rowe relationships are shown at the
bottom of Figure 4 .

In working with Manley·Rowe equa .
liOns we recognize the loltowing alge
braiC sign c:ooventiOnS regarding power;

1. +P is assigned to power lIowing
either e nc the capacitor, or from the
pump and input signal "generato rs:

00'
2. -P is assigned to power flowing

.-f.
F,

RFn ",..:..:L
Rl

Where:

The Manley-Ro_ RelationshIps

In 1957 Manley a nd Rowe pre
posed a means lor evaluating para
metriC arrplifier circuits. Consider !he
equivalent circuil in Figure 4 . In this
circuit we have a variable capaci tance
as the reactor element and two signal
sources: the signal frequency (I. ) and

Fn is the noise lactor
R.. is the antenna Impedance
reersuve component
R1 Is the sum 01 circuil resistive
k,•••ss
Ii is !he idler lrequency
I. is the Signallrequency

Microwave Config uration for
Pa...metric Ampllf ief"S

The ctrccn examples presented
thus lar show indUCIor-capacitor (LC)
resonant tank circuns lor the venous
frequencies. These circuits work well
in the UHF and lower microwave re
gion, At higher microw ave l requen
ces. however, the LC tank Clrcuil lalls
to work well and is not pract ical.
Therefore . we see parametriC ampl i
ners WIth resonant cavities (F'9Ure 3)
in place of resonant tank circuuits. A
tuning disk tunes the cavities to reso
nance .

quercy is II1e 0Ulpl.tI~ 01 II1e
circu it which, inci dentally. also ccer
ales as a lrequency translator or c0n

verter.
There are two general cases 01

non-degenerali ve parametric ampli
fiers: up-convertets and dDwn-oonvert
ers. In the ~YE!ner case the idler
lrequency is the sum of the poo1Ip and
signallrequencies:

The dOwr'K:onvertef case is actual
ly a loss (altenuatioo), rather than a
power gain.

The third category of parametric
amplilier is the regenerali ve ci rcuit .
and is actually a special case of ee
non-degenerallve amplifier. In the re
generat ive am plil ier the pump tre
QU6I"ICY is the sum 01 ee signal and
idler l requencies_ In thiS case power
gain is negative. wh ich implies a nega·
tlve resistance characteristic. As e re
sult. the circuit Is regenerative. Implicit
in this property. il the circuit can be
kept out 01 oscillation, is very low
noise lXJt4)led with very high gain.

Noi se In P. ...rnetrlc Ampl ifiers

The low noise capabill ty 01 the
parametric amplifier Is a result 01 the
tactmat the amplifier element is a re
actor rather than a -resistor." In an oe-

In the cown-converter case, the
idler frequency is the difference be
tween pump and signal lrequencies:

Power gain is defined as the ratio
of the output power to the input power.
In the case 01 a iossress ci rcuit, the
gai n of the up-converter (I i g reate r
than I. ) is:
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"In order to alleviate confusion and
interference with the Mir ham
operations, STS-71 will use a

different set of ham frequencies. "

Amateur Radio Via Satellites

HAMSATS

Andy MacAllister WASZIB
14714 KnIghts Way Drtve
Houston TX n083

A rlery End

UNAMSAT-l from Mexico and
TECHSAT·' f rom Israel were
scheduled lor launch on Ma rch 28th
from the Pleselsk lacihty in Russia.
The end result was not new ham
sats in orbit.

Last mon th 's column provided
details on the capabilities altha two
amateur satell ites . UNAMSAT· l
was a microset-ciass satellite 10 be
used tor digita l store-eno-torwaro
activities and metecr-scetter stud
ies. TECHSAT-l was to also pro
vide digital message operations . in
addition 10 carrying a new imaging
a apanm ent provi ding precom 
pressed picture fil es on the digital
downlink frequency.

Reports l rom Russia just alter
the launch attempt were ske tchy.
Many conllicting accounts were
heard and passed through amateur
radio channels. Some reports stet
ed that the satellites had achieved
orbit. while others described a wa
tery eOO due to a failed fifth stage.
Unfortunately, the latter story held
the most truth.

Two weel<s prior to launch a videO
report was give n from Pteset sk
th ro ugh the Moscow Ost anki no
'rerevmcn First Channel Network.
Reporter s Van Berlin and Se rgei
Telov described the event as a civil
ian venture involving three satellites
to be sent into orbit by a strategic
55-25 (TOPOl) messe. The rocket
for the project was built by the
Moscow Heat Technology Institute ,
the organization that originally de
signed the military TOPOL. The re
porters went on to explain that the
expe ri menta l la unches a re de
signed to demonstrate the possibdi·
ty of large-scale conversion of the
strategic missiles for com mercial
use. omerwee. the SS-25s would
end up as scrap within a few years
due to treaty terms specifying arms
reductions.

David Liberman XE1TU, Project
Manager for UNAMSAT-1, went 10
Plesetsk with students from the
Autonomous University of Mexico
(UNAM). David reported tnet the
integration of the Mexican microsat
went perfectly. Removal from the
packing box to installation and test
on the rocket took only 35 minutes.
The Russian mechanical satell ite
model (non-oparaticna t payload )
and TE CH SAT- 1 were also at
ladled witIlouI problems.

Number 1. on yourh.~k carel

David and the rest of the partici·
pants and ceseoe-s were ready for
la unch just alle r noon on March
28th. They wat ched the attempt
from a location five kilometers from
the mobile launcher system. The
SS·25 started from a horizontal po
sition. In less than 15 seconds it
was hydraulically lifted to vertical,
David said thaI two seconds later
the first stage ignited and there was
no turning badl.. A local PA system
gave updates on alt itude for the
launcher that was rapid ly disap
pearing into the cold Russian sky.

When the announcer got to the
lourth-stage progress. the reports
stopped. No eKplanatioo was imme
diately given. The group was even
tually told that telemetry from the
rocket had quit.

At the banquet that eveninq few
we re eating and the mood was
somber. Just before midnight David

boa rded the tra in for Moscow. The
18-hour trip seemed to last forever.
Back at the Moscow University ham
shack nothing had been heard from
either UNAMSAT-1 or TECHSAT-1.
The loss of telemetry from the rock
et was not a simple lault. A failure
had occurred and the satelli tes nev
er made it to orbit.

Later reports con t inued with
some confusion. Some said the fifth
stage failed. while others blamed
the tourtn-stage engine. Carefu l
study of the events shows that the
fourth stage probab ly ignited early.
ThiS caused the rocket to explode
somewhere over the Urat mou n
tains. The would-be hamsats came
back to earth, impacting on land, far
downrange from the launch site.

The Next Step

David and the UNAM students
have decided to prepare their sec
ond set of mic rosat satelli te mod
ules lor fl ight. Two sets were made .
While the best set met a fiery end.
the others are functional and can be
checked, aligned, calibrated, tested
and readied. The only expensive
i tems m is sing a re solar pane ls.
Work has begun to acqui re more tor
UNAMSAT·2.

Negotiations have begun to ejo
cate another launch . XE 1TU and

the UNAMSAT crew will continue to
provide updates on progress toward
the next step. The TECHSAT team
in Haifa is also reported to be work·
ing toward at least one replacement
for their ill-fated spacecraft.

AM SAT Pre sid ent B ill Tynan
W3XO posted a message express
ing the teelings 01 hamsat cha sers
everywhere, ~Speaking for all of the
Amateur Radio Space enthusiasts
around the world. I extend to both
the U NAMS AT and T ECH SAT
teams our sympathy over their loss
es. It goes without saying that ev
eryone is heartened by the resolve
of both groups to rebuild and try
again:

More Signals From Space

AstronauVCosmonaut Norm Tha
gard has been flying high aboard
the Mir space station operating as
R0MIR. He has made many voce
contacts with hams around the
workt In June. ST5-71 w~l arrive at
Mlr to drop off some passengers
and pick up Norm for the ride home .
Until then he wlll continue to make
csos using FM on 145.55 MHz
simplex.

The Mir rendezvous mis sion of
STS-71 will also feature SAREX,
the Shutlle Amateur Radio Expen
menl. wrth a new twist---.o SAREX
gear will be aboard. A Motorola ra
dio on the flight used for communi
cations wilh Mir is also capable of
operation in the 2 meter ham band
and will be used for tha t purpose
when available.

Usually SAREX operations use a
downlink 01 145.55 MHz. In order to
alleviate confusion and lntertercnce
with th e Mlr ham o pe ra tions ,
ST8-71 will use a different set ot
ham frequencies. The global down
link for STS-71 will be 145.64 MHz.
wttile uplinks will be on 144.45 and
144.4 7 MHz. Since STS-7 1 has
none of the usual SAREX equip
ment, tnere will be no packet opera
tion, only voice. Be careful to trans
m it e xclusively whe n activity is
heard on 145.84 from the shuttle.

To make matters more interest
ing, the current shuttle schedule
has ST5-70 set for launch just days
before STS-71. STS·70 is also a
SAREX mission, but with the usual
SAREX gear. This means that the
customary SAREX frequency plan
will be in effect lor STS-70. As a re
minder, normal SAREX operation
uses a 145.55 MHz downlink. For
voice, the uplinks a re 144 .9 1 ,

144.93. 144.95, 144.97 and 144.99
MHz ~rNorlhAme~.~nthe

packet system is on. the uplink is
144 .49 MHz. Although sc hedule
changes will like ly move launch
dates for 8TS·70 and ST8·71 a bit,
early June promises some exciting
nam-m-space adventures on 2 me
ters.

Field Day 1995

F iel d Day is once ag ain jus t
around the comer on June 24th and
25th, and AMSAT is proud to an
nounce the 1995 AMSAT Field Day
competition. Last year's effort was
very successful. The competrtlOO is
to encourage the use of all amateur
seteunes. both analog and digital.

Here are the rules lor the 1995
AMSAT Field Day competition.

Analog Transponders

Each satellite transponder is con
sidered a sepa ra te band . Th is
m ean s that AMSAT· OSCAR -1 3
Mode "SOis separate from A-o-13
Mode "S:

All pho ne asos and all CW
asos on a given satell ite transpon
der are considered separate bands.
This means that A-Q.13 Mode ~S'

CW is separate from A-Q., 3 Mode
"SOphooe.

Therefore. for reporting purpos
e s, A· O -13 has four possible
"bands" including Mo de "8" CW,
Mode "S" phone, Mode "5" CW and
Mode "SO phone .

All packetiRTIYfASCllJAMTOR
OSOS through analog transponders
are counted as CW OSOS.

Phone OSOs count tor one point
and CW OSCs count for two pones.
Cross-mode (CW.phone) contacts
are not allowed.

The use of more than one trans 
mitter at the same time on a single
satelli te tran sponder is prohibited.
This means mat two stations at the
sa me Field Day site can operate
th rough A.Q·13 at the same time,
but only if one is operating Mode
"S" and the other Mode "8: If two
steuoos at a given site are set up
for Mode "B- operation, only one
can be 00 A-O-1 3 (CW or phone).
The other station can be used tor
dIfferent harnsats (like A·O-lO), or
for other Field Day acnvne s.

Digita l Transponders

For the pacsats (l-Q-19. K-Q-23.
etc.). each satellite is considered a
separate band.

Do not post "C aW me ssages.
Simply upload one greeting me so
sage to each satellite and download
as ma ny g reeting messag es as
possib le from each satelli te. The
~subjecr 01 the uploaded Iile should
be posted as "FiekJ Day Greetings,"
and addressed to "ALL: The pur
pose of this portion of the competi
tion is to demonstrate digital satel-
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Join the FUN on the

Learn how: Join Al\tSAT today!
Limited Time Offer: .'Or- _ ..b.n '& ..,....... _ . FR EE:

Anyone with a Technic ian Class
license or higher can work

the

~

SATELLITES
YESl

O RBIT, - Salfll it. t racking soft"an by WOSI.
CO

UpfDown • Sottwe... listing I n the Imeteur w te llltes with their
mod•• end frequenci•• by KFOJT
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PO Box 27 Wash ington, DC 20044
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Com;ngSOON
Phase 3D

Operating CIa•• and Report.

Stations operating portable and
using eme rgency power (as per
ARRl Field Day rules) are in a
separate operat in g cl ass t rom
those at home connected to com
mercial power.

A Satellite Summary Sheet
should be used for submittal of Ihe
AMSAT Fiel d Day compet itio n
results. A copy of this form will be
in Ihe AMSAT Journal, or can
be obta ined trom me at th e ee
dress above lor a self-addressed
stamped envel op e. Deadli ne
lor submi ssions is August 1,
1995.

Competition was tough in 1994
and should be even tougher in
1995 . The etetron submitt ing the
highest score for portable opera
tion using emergency power will re
ceive a plaque at the AMSAT Gen
eral Meeting and Space Sympo
sium in Ortando, Florida, in Octo
ber. AMSAT hopes this event pro
vides satelli te operators with the
pract ice necessary to set up a
ground station and etlectiveJy oper
ate via the satellites in an emer
gency situation . Remember th at
Field Day also provides a good op
portunity to expose newcomers to
the amateur-radio satellites. Most
of all, it should be a lot of fun for all
who participate. II

lite communications to other Field
Day participants and observers.

The following uploads/down
lOads each count as a live-point
digital oontact

(a) Upload of a Sate llite Field
Day Greetings file (one per satel
lite).

(b) Download of Satellite Field
Day Greetings files posted by other
statiOns. Other non-Reid Day files
are not to be counted for the event.

Satellite digipeal a sos do not
count for any score, and the use of
oateway stations to uplinWdownJink
is not allowed .

The Mir PBes is not to be used
lor Field Day operations.

II F·O- 20 is active , the JA
transponder can be used for ana
109 CW and phone activities under
the analog t ransponder rules, and
the JD system can be used as a
separate transponder under th e
digital rules.

Sample Sate lli te Field Day
Greetings File;

-Greetings fro m K5ERP Field
Day Satellite station near Galve
ston, Texas, with 24 participating
members in the HTIY Club. All the
best and 73'"

Note th at the message stated
the call and name of the group,
where they were located, and how
many were in attendance.

TVC-4G
Made in USA only $89

SEE THE SPACE SHUTTLE VIDEO
Many ATV repeaters and individuals are retransmitt ing
Space Shuttle Video & Audio from their TVRO's tuned to
Spacenet 2 transponder 9 or weather radar during signifi
cant storms, as well as home camcorder video. If it's being
done in your area on 420 • check page 501 in the 94-95
ARRL Repeater Directory or call us, ATV repeaters are
springing up all over - all you need is one of the TVC-4G
ATV 420-450 MHz downconveters, add any TV set to ch 2.
3 or 4 and a 70 CM antenna (you can use your 435 Oscar
antenna). We also have ATV downconverters , antennas,
transmitters and amplifiers for the 400, 900 and 1200 MHz
bands. In fact we are your one stop for all your ATV needs
and info. We ship most items within 24 hours after you call.
Hams, call for our complete 10 page ATV cata logue.

(818) 447·4565 m·t 8am-5 :30pm psI. Vi sa, MC, COD

P.C. ELECTRONICS T~(W60RGI
2522 Paxson In Arcadia CA 91007 Maryann (WB6YSSl

QFICLE '10 ON READER SERVICE CARD

REPEATER CONTROLLER
With AUTOPATCH $99.95

DIMF Controlled Autopatch and 4 control outputs. Switch
selectable CWID. VOX or COR receiver control. Assembled
tested board. LED's for Power, IX, RX . Phone. Intel 8748
microcontroller. Board size 3.8 x 6.3 inches. You add receiver,
transmitter, power supply (I 2v) , phone line, and antenna
system. Circuit board is top quality. double sided, plated
through holes. solder mask on both sides and parts legend.
Shipping $4 for UPS GROUND or $6 for Ul'S BLUE, COD
add $4. For more information call or wri te to:

• John Bell (702) 267-2704
1381 Sa ratoga St. Minden, NV 89423

CIRCI.E 71 ON READER SERVICE CARD
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Joe MoeN PE. KOOV
PO. Box 2508
Fullerfon CA 92633

Wideband Doppler, Part 2
This week . as almost every week.

eere are several messages on packet
bullet in boards and onl ine services
!TOm hams wanling to knoW how to gel
started In radio direction l inding (RDF).
Even though mosl 01 those wr it ing
know li tt le about various RDF me th
ods. many specify that they want infor
mation on doppler sets. ·Doppler" is
the word that comes to mind when
mosl hams think 01 RDF. oesote the
tact that rt is rcure most popolar way
to do transmitter hunting in many ar
eas of the country. nor Is it the least
expensive.

Doppler sets are appealing ee
cause they provide instant bearing
readout and are easy to install and
use on almost any vehicle. With a tittle
practice , you can have good result s
with a doppler In most RDF situations.
In "Homing In" lor Apri l. I gave you
some important design considerations
lor dopplef antennas and desabed a
new switching CIrOJil for the Roanoke
Doppler, a popular bund-it.ycurse tt
RDF set

The new switcher has lower loss for
greater sensitivity. plus eenee off·whip
tsoatcn for steadier readings ill areas
with high levels 01 signal reflections.
Besl of all. it eliminates the need lor
the coax l ines Irom the switcher to
each 01 the four whips to be a critical
fraction of a wavelength. This means
that a much wider frequency range is
possible for a given antenna set

More Than 2 Meter"s

Theoreticalty. the radius at rolalion

Radio Direction Finding

01 a multi-whip doppler array (es terce
along the gr ound plane from array
center to any WhIp base) must be tess
tnan one-quarter free-space wave
length at the Irequenc y being re
ceived. Th is means that the tour-an
tenna square array pattern must not
be more than 0 .35 wavelength on a
side. My experiments and those 01
others have shown that about 0.22
wavelength on a side is optimum.

C loser spacing increases mutual
coupling between whips. which in turn
increases undesirable di rectivity et
sects. Furttletrnore, it produces loWer
deviation 01 the dopplef tone in the re
cerver. degrading the signaH o-noise
pertomarce. Wider spaCing increases
doppler tone dev iat ion, which can be
cetnmentat on some receivers . de
pending on their IF ti ller cnaractens,..

A 0.22 wavelength array works well
over a J; 20 percent trequency range.
The te-mcn array described in the
Ap ril Issue covers 121 through 174
MHz, Bearing acc uracy is unaccept
able outside this range . 01 course.
senSItiVIty is maxImum near the resc
nant Irequency 01 the Quarter-wave
length veneer whips.

Civil Air Patrol voumreers. Coast
Guard Auxiliary members . and others
interested in search and rescue can
use this array on ne 120 MHz aircraft
band and the 160 MHz marine band .
Keep in mind !hat Doppler processing
works only with FM receivers. A scan
ner or marine set receives narrowband
fM from 138 to 174 MHz, but most
scanners and all t ransceivers have on
ly AM de tectors in the 120 MHz air.
cran band. They won't work with a
doppler RDF set. Instead, you must
use a receiver met tearcres selectable
narrov.tland FM mode lor the aircraft

PtIolo A. InsKJe me base at the Baqan
11 meter antenna before modifica tiOn.
Note the white insutating paper
between the magnet and the bottom
foil.

OOn(1. such as the Regency MX·7000.
The new wideband switcher can be

scaled l or other VHF Bnd UHF lre
(J.IerlCy ranges. Tom 19WIS AB5CK 01
North Richland Hills, Texas, had been
unsuccesslul in modilying the origlOal
Roanoke Doppler antenna 10 work on
the 70 ern band. I encouraged him to
try the new switching circu il wrth ap
propriate wt1lp length and spacing. He
burlt a one-piece array with e-iocn
long Wtlips in a 5--incl1 SQUare pattern.
Inductors and capacitors were select
ed lor UHF.

"The 440 ccereuco was fantastic,"
Tom says. "It worKed just as wed as I
could expect a doppler to work, A
mend 01 mine has a 440 MHz repeater
and he was having interference that
would kick up the squelch and cause
havoc. I hooked up the doppler and
with in a hall mile 0' the repeater I
Iound a televiSion preamp that was ra
d1ahng a very low level spur on hiS in

put lrequency. You figure that if a S9'
nal that weak can be detected a halt
mile away, it's doing pretty well."

Pf'IOfO B. The antenna base modified
for doppler use. After taking the pholo,
I added some electriCal taPe to prevent
a shotT from the PIN diode cathode fa
the resistor lead

Figure 1 gives array s ees and com
ponent values for oappler antennas
centered on th ree UHFN HF bands.
You can use tr ns data to build one 
piece arrays on a melal plate. like the
one in me T·hunt book . The length of
the corner radials extenonq tram the
wh ip ba se s hould equa l me whip
length. Turns data lor Inductors are lor
sing le-layer cose-scecec chokes on
3116-inch io rrs. wound with AWG 26
enameled WIre.

More FreQuency Agility

Some commerc ia l doppler sets
have indiviclual magnetic-mount whip
bases instead of a one-piece array.
Coaxes from each Whlp go inside the
vehicle to the switcher, located In the
control/display box . One set 0' whip
bases can be used over a very wide
trequency range by placing them on
the vehicle root at appropriate spacing
lor the fr9QU9fICY 01 the hun!.

The requtrement l or e xact dual
quarter·wavelength coaxes between
switchef and whips made it impossible

Photo C. The new Roanoke Doppler antenna switcher mounted on the back panel
of the display box. The two display cirroit boards and theIr connectors are not in
s'alled yet. A short length of RG-58 coax (not shown) ues file swrrctler commcn
point 10 the BNG feedfh rough adapter for connection to the VHF receNer.
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Pharo D. Magnetic-mount doppler whips can be placed quiCl<Jy on any veh1CJe with
a ferrous metal fop and mewed abouf to coYer a wide range of frequencies. Now
my second car /las RDF gear on board.



F super DSP ilter
. . . Tunable "brick wall" bandpass, lowpass, highpass, notch, SSB, CWfilters ...
programmable pre-set filters . . . automatic multiple notch filter eliminates heterodynes
. . . adaptive noise reduction reduces noise and QRN . . . for Voice, Clf, Data . . .

, ' ,.-
,
, - ,'. '_~'DUC:_

-, c u••

-
•

MFJ superDSP filter

MFJ·784

$2199 5

Only MFJ gives you
tunable and programmable
"brick wall" DSPfillers

MFJ's super DSP filter Adaptive noise reduction youl! never have a problem with ringing.
automatically eliminates 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 SS8 AM C U.! example. on RTTY. tune o ne fi lter to mark,, ,H, CW and Data sig nals become readable.
packet. AMTOR, PACTOR, RITY, Noise reduction works in all filte r modes the other to space and set the band width tig ht
SST" w FAX FAX k ' I VIIF for an incredibly sham RTTY filter.". fe , , wea s ign a , and o n all random noise __ white noise. - r
El\IE, satelllte v- nearly any mode you'll impulse noise. static. ignition noise, power 15 p re-set filte rs -- use factory set
ever encounter. line noise. hiss and atmospheric noise. o r program your own

You get !\IFJ 's tunable FIR linear T he LMS algorithm gives you up to 20 You can se lect from f t/teen convenient
phase filters that minimize ringing, dB of noise redu ction. Noise reduction is pre-set fil ters. Use them for SSB, AM. CWo
prevent data errors and have "brick adj ustable to prevent signal distortion . packet, AMW R, PAcroR, RITY. SSTV.
wall" filter response with up to 60 dB Reducing random noise reduces fat igue. WeFAX, FAX or any mode you can think of.
attenuation just 75 Hz away. especially when the band is noisy. If you don't like our pre-set filters. you can

Only :\tFJ g ins you 5 tunable DSP Tuna ble highpassllowpas s filters program your own - an !ofF! exclusive! Save
filters. You ca n tune each lowpass, center frequencylbandwidth. lowpasszhighpass
highpass, notch, and bandpass filter Fo r Voice and Data. nothing beats MFJ's cutoffs, autornanual notch and noise reduction
including optimized SSB and CW exclusive tunable high passllowpass FIR - all filter settings-. in 10 programmable fil ters.
filters. You can vary bandwidth to linear phase "brick wall" fi lters. Only MFJ g ives you the best of both
pinpoint and eliminate interference. You can tune the lower cutoff freque ncy worlds-. tunable filters to e limina te ne arly

Only l\tFJ gtves you 5 factory pre-set 200 to 2200 HZ and the upper cutoff any QRM and fast convenient pre-set filters
filters and 10 programmable pre-set frequency 1400 to 3400 Hz. customized for any mode.
filters that )'OU can customize. Instantly .t~nal~us~ H~ away ~~ra.lIY %T Plus more • ••
remove QO" with a turn of a switch! - - r-r are u a t ousan rnes, . A h b b fil 1.. ~. U I'k h fiI hi ' . pus - utton ypasses your I ter -- ets

vou.et"<',I',autoula"cnotchfilter nl e o t er uters. epeec c taruy rs not h th I ' fi ll d si 1
I' b Jf I' .. reduced by envelope distortion caused by you ear e en i re un I ere srg nar.

that searches for and eliminates unequal time delay. Built-In two watt amplifier. Has volume
multiple heterodynes. By adjust ing the higbpass and lowpass control, input level control, speaker jack.

You also get MFJ's advanced adaptive filters you can create custom filters for headphone jack. accessory jack. P1T line and
noise reduction. It silences background Voice. Data and other modes. PIT sense and line level output. 9x2

1hx 6 in.
noise and QRN so much that SSB When signals are weak, you can improve It plugs between your transceiver or receiver
sign a ls so u nd like a local FM repeater. co py by removing high and low speech and external speaker or headphones. Use 12

The automatic notch and adaptive frequencies. They contain little information VOC or 110 VAC with MFJ·l3 15, $ 14.95.
noise reduction can be used with all but are full of noise that reduce readability. No M atter Wha('~ guarant ee
relevant tunable and pre-set filters. On crowded HF bands , overlapping SSB You get MFJ's famous one year No Matter

AuJomatic gain conJrol (AGe) keeps sig nals make copying difficult. You can What'" unconditional guarantee. 'That. means
audio le'H~ constant during signal fading. improve copy by slicing off some overlap we will repair or replace (at our option) your

A utom atic n otch filter with razor sharp "brick wall" responses. MFJ-784 no matter what for a full year.
MFJ 's au tomatic no tch filter searches You can alsohighpass fi lter out hum, pulses, C all yo u r dealer for yo u r best price

ra~p and other irritating low frequency noise. A 'II I" h xlfor and eliminates multiple heterodynes. It's utomatlca y e rrmnate eren ynes,
mil/i-second fast>- interfering CW and Tunable bandpass filters reduce noise andQRM on Voice, CW and Data.
RTIY signals are also elimi nated . Narrow band signals like CW and RITY Cal l your favorite dealer for your best price and

Voice signals aren't degraded because the jump out of QRM when you switch in an MFJ order your MFJ super DSP filter today!
notch is extremely narrow . tunable AR bandpass filters. .. MFJ C I

With up to 50 dB atte nuation. you'll copy You can tune the center frequency from rree ata og
stations otherwise masked by heterodynes. 300 10 3400 Hz. And vary the bandwidth Write or call toll-Free . , • 800-647.1800
miss fewer calls and be less exhausted. from 30 Hz to 21 00 Hz -- from super tight "J'

Leave the automatic notch fil ler o n CW fi lters to wide razor-sharp Data filters . Nearest Dealer/Orders: 800.647.1800
during a phone co ntest and you'll never hear As you narrow the bandwidth. interfering Technical Help: 800-647-TECH (8324)
unwanted heterodynes of tuner-uppers. signals drop out. because, just 60 Hz away, ., year Ul ICOHdibol~ glJalalltee · 30day money badl.

You can selectively remove tones. Say. they're down by over SO dB. guarantee (less w ) on orders from MFJ · FtN catalog
you're on CW and a couple of annoying CW You can use narrower bandwidths to fight ME~J\.tFJ ENTERPRISES. INC.
I I, b Y th t tough QRM because these linear phase filters Box 494, Miss. Stale, MS 39762s a Ions appear near y. ou can use e wo (60 1) 323-5869; 8·4:30 CST, Mon-Fri

manually tunable notch filters -- an MFJ don't distort signals with unequal time delays. FAX: (60 1) 323-655 t :Add $8 sIh
exclusive -- to co mpletely knock them o ut. Even with the narrowest 30 Hz bandwidth, Pnc:es_IIlduttU. ~b<flln;t 0 1fJ94 ItfFJ~.. hoo

MFJ ... making quality affordable
CIRCLE 66 ON FlO,DfR seRVICE CARD



10 dO this with t he old Roa nok e
Doppler switcner. Coax lengths are
not critical with the new switcher (so
long as they are equal lengths), 80 I
decided to make a mag-mount anten
na set to go on my commuting vehicle.

The VHF rnag-mDlI'lt mobile whips
I saw at ham stores and In the cata·
logs were all 100 expensive lor my
taste. They were also ditlieull to modi
Iy lor PIN swilching. Admittedly, my
search was rot exhaustive. so lel me
know of any tl'lat you lind suitable. Re
member that lour are required, wtMch
escalates the project cost.

While gassing l4l al a lruck stop, I
discovered some CiIizens Band whips
by Bat')an Products (Model 300-102).
They have large magnetic bases ,
making them easy 10 modlty. The whip
holder has a setscrew mount, so e.
changing whips for band changes is
sirrpIe. Best 01 ai, 1tley are cheap by
comparison. Otner brands of CB an
tennas with base loading eoas and 36
inch radiators should work as well lor
this project.

Modification of each antenna was
eaSier than I anticipated . I removed
the 'Il1'lip and hok2ing nA, \hell careful
ly sut the bottom loll to remove lhe
plastiC base cover (see Photo A). Be·
sides covering the magnel to prevent
paint scratches, the loil provides ca.
ceeneeee co up ling 01 RF to the
ground plane (vehicle body). As sup
plied, the loil is insulated I rom the

magnet and coax shield. This is IfT1)Or·

tant, because the coax shield is not
DC-grouncled with the new switcher.

After unwinding the 11 meter load
Ing coil and removing the matching ca
pacitor, there Is plenty of room to wire
in 8 PIN diode and current ~mit rests
tor, as In Photo B. To minimize loss, I
shof1ened the 17-loot coax lines 10 a
length appropriate lor my sedan inslal
rsucn. Rem ember Ihal lor accurate
bearings, all lour lines must be e)[3ctly
equal lengths.

Cut each vernear element to one
quarter wave length, calculated with
the sta ndard l ormula L _ 28 08/F,
whe re L is element length in inches,
and F is Irequency in MHz. For the an
tenna base 01 Photo e. the teed point
ol lhe radialing element is the cathode
end of the PIN diode. Taking into ec
counl the length of the wt'ip base and
Itle depth of the hole in the whip tlokj..

er, lhe 3132-inch diameter ce whip
must be cut to 16.9 inches to achieve
an effective 19.25-inch quarter-wave
length element lor 146 MHz. I cut the
leftover rods Into whips for the 125
and 70 em bares. You could also use
3132-inctI diameter welding rod (stain
less steel Of bronze) 10 make whips.

The etched board s b y Marty
Mitche ll N6ZAV l o r the Roa noke
Doppler COfltrol circuits III Into the 6 x
4 x a-teen painted aluminum cabinet
(LMB model CR-643) shown in the T·
hool book. leaving 100m on the bacf(

panel lor the new antenna switcher
(Photo C). This SWitcher Is built on a
2-112-inch square of pertOfBted board,
copper-clad on the Interior side. The
CB antennas came with PL-259 con
nectors, so I installed lour 50-239 re
ceptacles. For UHF, if might be better
to conven10 BNC fittings lor minimuTl
joss.

I used a Oreme l Moto-Tool as a
router to insulate the center 01 the
board where the four single·hole coax
fittings mount. This part 01 the board
floats at +-3.7 YOIIs DC. so use care 10
p reve nt the coa . connecto rs Irom
shorting 10 the ecx, A "nibbling 1001" is
an easy way to mak e a twc -incn
square hole in the rear panel to clear
Ihese connectors.

A 1-112-lncn square piece of unclad
per1boal11 lils over the center pins 01
the COllJl receptacles. Four capacitors
(Cl 0l -el 04I, four PIN diodes (0 101
01 (4) and lour RF chokes mooot on
this board. Cl 0 5-Cl08 connect be
tween Ihis board and the isolated re
turn on the copper-clad board . Keep
leads as short as possible on an these
components and make sure the path
IeogttlltlfOU!tl 0 101-0 104 ere Cl01
C1004 from common point to cente r
concuctoe of each 80-239 Is equal.
Note the symmetry 01 the layout in the
photo.

When if was lime 10 make the RF
chokes. I was out of plastiC rod slock,
so I wound each on tne Shal l 0 1 a

3116-inch d nIJ bit, taped down the ends
of the winding. and blUshed on some
o-coee. When the coating was dry, 1
could slide the choke oMthe bit in one
piece (with a nme persuasion) and ln
stall it. Covering the installed choke
with more Q.dope will prevent il lrom
peeling apart because of road shodt
and vIl ration . (Hint: Finished coils are
fragile belore the second coating. h's
easier to slrlp enamel l rom the wire
ends before winding instead of after
wards. It takes 19.5 inehes 01 wire to
make a 24-1um coil.)

IncIuc1Ol'S and r apacitof valoes are
not nearty as critieal as whip length
and spacing, so long 8 S these compo
nen,s have seu-rescnent lrequencies
near the high end cure array ooeret
Ing range. For the mag·mount switch
er, I used values lor the 2 meter array
listed in FigUre 1. II you wi_ be USing
yours mostly on another band, choose
values from FigUre 1 accordingly.

Using the M.g-Mount Arr.y

Be sure that your array "rotates" in
lhe proper direction and in proper se
quence . I nl.lTlbered the whips lrom 1
10 4 going clockwise (as viewed lrom
abOve the car), beginning with the left
l ront (LF). To minimize the chance of
Installat ion error, I marked the whip
bases, coax plugs, and box recepta
ces with location designators (LF, RF,
RR, LR) instead of runbers.

Optimum spaCing of the lour array

Write or call: Indianapolis Hamfest Association,
P.O. Box 88677, Indianapolis. IN 46208

(317) 251-4407

C1ACLE 30 ON READER SERVICE CARD

HAVING PROBLEMS
TAKING TOWERS DOWN??
We',.. sure yoo',.. awarefA !he back breaking WQr1<

inYolv&d in uncoupling lOwer HClJonl whid'l have
a)O(l tor rrty. few Y'lG"'- people tt;toInQ Ine9S V'd&
III bllttles hlNe used ll>e/lhio'll trorn 2 • 4', 10...
len J8d<t~ • ceftatl dsgee oj _ snd too
much _ , 1eI111one!he eIe'lStJOn aboYe grouncl
,rwl1Id'I il 10 be IaI<en no~
Now com•• "TOWER JACK-, Ihe greatest Iin18

'nend you" ever need WIth you on • tower. Whellher
,I be 15or I W ft. ",p, you 'll lind di$l'llantling lOwe(

MCbonsa lII-.p ...ttI "TQWERJACK-. Works onllll
ROHN mocleIS. 20, 25. 45 AN;) 56- "lOWERJACr
"~or~", 'ibleywt~~'

Reta~ $52.00 Hwn NeI $39.00
,.,. SlS.50 lAPS~

Send $44,50 Check or 101 ,0. to:

"TOWER JACK"
s.o Box 8232 1 Balon Rouge. LA 70884-2321

(Allow 3 wHI<s !Of" delivery)
Qeaj... Nted

FOR INFORMAnDN-CALL (504) 924-7708
~

B?U/q .Jt:/ArK

INDIANAPOLIS HAMFEST ~
HOST TO THE ~

ARRL CENTRAL DIVISION CONVENTION
JULY 8 & 9, 1995

INDIANA'S LARGEST HAM RADIO AND ELECTRONICS FLEA MARKET

EASY ACCESS, 1-465 & 1-74 AT THE MARION COUNTY FAIRGROUNDS
COMMERCIAL EXHIBITS-INDOOR AND OUTDOOR FLEA MARKET

FORUM5-0VERNIGIIT CAMPING AVAILABLE-PRIZES

Features: Only
• Code ratu r rom 3 10 31 wpm
• Plays standaro o r Farnsworth. $29.00
• Dime nsions 1* I 3.8" x 2 .4-
• Runs 40 h r o n one 9v battery
3 Modes of Operation

1. Con ll n l ous fr~sh ra n dom cod e.
( .el«uble letter ,rOUpl, Ie A-Z, 0.9, .nd more)

2. Random ecde practice lui,
( Ched your "".....c,. ' 1.;Ilt! Ibe./l_l ey )

J. Inlua c: t1vl Iralnlnl mode

•

Deluxe Pocket
Morse Code Trainer
6 Modes of Operation $49_00
The deluxe unit hss 3 ad d i tional modes

4. Cont lnlous n_I, ~nua trd QSO.
( !'I", OSO 'n ~1M"lcd ewft'yl;mc )
5. Pra ct ice code n ams Just like the rul

code test, (inct. . n....er b y 10 cb«k .ceuncy)
6. Contlnlous random words
Co lll puler Aided '='«bnol01Y Vi..,tMC, Add ., 54tH
tOU1 Monroe Dr.. Oall••, fi 7S119 PH 114-)So-0888

CIRCLE 278 ON REAOER SERVICE CARD

Learn Code Faster & Easier
Belter than code tapes
Take it anywhere to practice
Idea l for beginners to advance

Pocket Morse
Code Trainer
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PC HF Facsimile $99

PC HF F~~ls,~.

)'It CO''4l'eheo'''''' shorl__
I.. "YS!em lor h IBM PC _
crlfT'9III- • n::ludn ..
FSK <leInodutMor. _ • .....,

~ po 11"'ll SCIl'tor••.
MoriloI -.Do cassetl• . _
compJelI m.. ..M;fI .........1
J ust ~ug the demodoJ!elor into
• _ port. ...1l6II 1h11
~ _ getlong FAX ...-

,

PC SSTV 5149.95

Have It All For Only 5199.95
For • ...-__.. oIIwrng bolt1~PM"'~ '""'. WIQIe FSK..
lor -.n;Ier S200 n.s CU'iboilll_ oIJow"leI: rou...-.d _.-.. 11II h ~

HF IlI\age~ """'"
Call or _til for _ "'" catalog. VIsa _ M..--.s _como<l.

.... pcpuIat Illrrnet...

....,.,..... te<l~ Robot.
SootlJe.Mort.. _AVT. TI'llI
'Y'~ '1!lQUl'" •296, 388 or
fast. , PC with VGA or SUPer
VGA dioplay

PC Slew5earI T. leYisoon i,.
compIel ' . yslem lor _ng
and receiving lull color em.lleur
SSTV. The pd.-o- inc;tudIIol
WI SSTV FSI( rnodeo'I\. SSTV
10ft• • • •~ c.pIIn........._.."" ...............

II--il,::,
.~ ~ .

iiii!;
"" tl.: illlill,''I 'IIlllil
lill".: II
lilli'I' II
11',1'.liill
lill"II II
111111lil,l',:1&11
lil.!1
" II
"tin!!,....,,,

••••••••

CALL OR WRITE
FOR AFREE

CATALOGUEI

ri-Ex®
TOWER CORPORATION

7182 Rasmussen Ave.'Visalia, CA 93291

Where engineering and quality come first!

• WT 51 •..•••.••.••.. $1,050
• LM 354HO .•..•••• $ 1,900
• LM470 ••••••.••..•. $3,658

Designed to VaG 1991 - 70mph

A TRI·EX TOWER IS THE ONLY
TOWER YOU WILL EVER NEEDI

Soft\Nare SYStl suiting
615 S. EI Camino Real, San Clemente , C A 92672
Te l. (71 4) 498-5784 Fax.(714) 498-0568

TO ORDER CALL TECH SUPPORT
800-328-2393 209-651-7859

FAX

209-651-5157 '. . . . . ,

CIRCLE 22 ON flEAOER SERVICE CARD

To order, send check or money order for $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
Long Beach, CA 90803.

CA ResidenlS Add 8 II.' Sa les 1u Alaska. Hawaii . Ind Cand'in
RMidents. please send U S. Money O'de' & S11.10 Shipping.

If you wish more information please send a SASE 10 the above Address. Fo'
COD orders. ca~ (3 10) 433·5860. OUlside ot CA Ofdaf5 only call (800) 933
HAM4 and leave a mess.aga. OeaIerlrtQwes InWed.

THE POWER STATION

Serving the LORD
Since 1987

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

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

The POWER STATION provides 12V from a cigarette plug and has two
recessed terminals for hardwiring. A mini-phone jack with regulated 3V,
BV, 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.
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Figure I. Array and component data for lhe new Roanolo:e Doppler SWltcller for
wee popular /Jilnds. You can easi ly scale the array for olher VHF/UHF ranges.

ceivee on the IF to reu if a earner is
present. 11 so. he opens the SQuelch to
anerrot to get a bearing . He sets the
damping control at maximum so noise
and rrooneuon will have minimum er
teet on the readout.

Finale

Grab a red pencil and make a coo
pie c t corrections to the swi tcher
schematic on page 73 of Itle April is
sue, The PIN diode s at the common
point ends of the tour coax lines are
correctly designated 01 01 through
0 104 . The diodes at the whip ends
shOUld be 0 105 througn 0106.

I'm interested 10 knoW of your suc
cesses With the Roanoke Doppler an<!
its new antenna set. For that matter. I
want to hear ail ebcut l ransminer hunt
ing ecwees in your area. Aclion pho
res are always welcome , 100. Send
postal maM to the address above and
E-mail to my ne w Inter nel addr ess
(HomlngtnOaol .com) or to cc reco
Serve (75236,2165). Iii

squelctl first I heard a OF whine in the
audiO and the LEOs were jumping aU
over the place. They 'leaned' in one
di rectio n, so I went tha t wa y. T he
QRM signal beqan coming in stronger
and stronger and eveotuanv I lound it
So the Roanoke Doppler wi. track Sig
nals below the noise floor:

Jerry Boyd WB8WFK of A lbU
QUerque, New Mexico, made a Slmolar
discovery. "I found with the Roanoke
that when the signal is weak and you
can bare ly hear it, it will still track. I
added a buffer in my 2 meter FM radiO
to lap out the 10 ,1 MHz IF. Using a
batters-powered shortwave SSB re
ceiver connected to this tap, I can
hear the carriers when all I can hear
on the FM detector is noise. During
tests using transmitters at known toea
lions, it was tracking these weak sig
nals. There was some bea ring error,
but il would at least steer you .n the
correc1 quadrant"

Nowadays, when tracking a very
weak signal , Jerry uses the SSB te-

UHF- Mid
440

370- 530
6
6

220
47
12

9230-1 2

UHF-Low
224

185- 270
12
12
470
1.0
20

4602

VHF-High
146

121-174
19,25

"sec
1.5
24

4604

Design center (MHZ)
Frequency range (MHz)
Whip length (inches)
Whip spaCing (inches)
C1 01-e1 09 (picofarads)
L1Q1-{.105 (mierohenries)
Homemade choke rums
JW Miller choke

higher tha n surrounding terrain and
away from buildings and other renee
tors 01 VHF sig nals_ Elevated free 
ways are great for bearing·taking :
canyons are bad.

Similarly. you wiil always gel better
bearings on signal sou rces that are
high aOO in the dear. For exerroe. it
seems lhal no matter where I Olive, I
get steady beenrqs on repeaters atop
Mount Baldy, On the other hand , cw
level repeater s and base stations
around Fullerlon, While much closer,
give wandering or f luttery bearings
even when 1 am rnotliling high and in
the clear. The Iow-level staliens have
many nearby objects to provide Signal
retec uons. This creates apparent mul
tiple sources with composite phase
varteucos that the doppler has difflcul·
ty resolving. (HiderS take rote.j

Not For Strong Signal. Only

Doppler sets are often perceived as
inferiOr to beams and quads lor VHF
RDF because of the low gain of qoar 
ier -wavererqtn whips arc loss in the
swncrer. BUf some hams have lound
that a well-blJln doppIef can track sig
na ls that don't show on the s -rreter.
They may nol even be intelligible.

Tom Lewis AB5CK tells 01 jtJst such
an instance. "So meone called me
about a signal that was QRMing a mao
jor repeate r. I we nt cut with th e
doppler and I couldn' l hear a thing.
They said it was defiMitety there and
had been been on lor three days. I
was thinking I would have to get the
bea m o ut, b ut I tried openi ng the

SideS is given by the formula 0 " 2£3QiF,
where 0 is eetarce between aoeceot
whips in Inches, and F is received fre
quency in MHz, Th is distance is not
c ri tical, bu t use care to place th e
whips in a pertect square pattern on
the roof and align the allay sides paral
lel to the SIdes 01 the vehiCle.

Ir s tedious to set out the whips us
ing Just a ru ler or tape measure, I
made separate cardboard remprates
tor optimum 146, 223, and 440 MHz
spacing . Cutouts in the template cor
ners match the whip bases , Emplace
ment is l ast and misalignmen l is
avooee with the templates. Once the
whips are in place , I remove the tern 
plate so it doesn't get rained on or
blow away.

When changing bands, check the
beanng accuracy 01 yoor setup using
a known signal source before setting
out to lind an unknown emitter. In my
case, readjustment 01 the calibra.,on
conlrol has not been necessa ry when
whip length is wittun 20 percent of res
onance. On the other hand, using 2
meter Whips on 224 MHz gave about
90 degrees bea ring error. The pres
ence 01 other VHF antennas on your
vebere may cause bearing error on
some bands.

In my tnars With the Roa noke
Doppler and new switcher, I genera lly
had e xcellent bearings on ver t ically
polarized signals that provided at least
moderale quietang of the receiver, As
all doppler users qu ickly learn. your
bearings on a given signal are best
when you are driving in an area tnat is

We are happy to provide Ham Help listings free on a space available basis. To
malo:e our job easier and to ensure rhar your lislmg is correct, please type or
pnnl your request clearly. double spaced, on a full (8 112" • 1I "J sheef 01
paper. Use upper- and lower-ease letters where appropriate. A lso. print
numbers carefulty---iJ I , for exa~, can b8 misread as the leflers 1 Of i. Of

even /tie number 7. Specillcally mention //lat your message is lar /tie Ham
Help Column, Please remember to admawtedge responses to your requests,
Thanlo: you for your cooperation.

My ptlysiology laboratory is studying VtZ MASTER VOlTOHMYST. MODEL
the behav iour of the mree-tcec stem WV-510A. Strong resemblance 10 the
(Braelypus Var iegatus), using Short early 70s RCA Senior VoltOhmyst
range (50m) btoteletry. COuld any fellow housed in a blue die cast case. Could
radio amateur help me to 11M a source really use a schematic, an operators'
(or donate) a good qLJality broadba nd manual would be a plus, Copy costs
receiver covering 145-160 MHz FM. and and/or Shipping costs will be covered.
a small motor drive able to rotate a mini John Palo:us/Cfl WB6K VF, 720 Wallo:er
voec camera If1 X·y axis? Carles peres Ave, #6. San Pedro CA 90731.
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WANTED, Inlormation about FAIR·
CHILO Oscilloscope Module 74·94A,
and FAIRCHIL D Main Frame 165. I
need the schematic and seMc:e manu
als, Blase J . Furlaro W7ISJ. 10332
Camino De La Placi fa, Tuc son AZ
85748, Tei. (802) 886-3087.

NEEDED: Any mrormanon . plans,
schematics, etc . for a HALU CRA FT
ER S Model SX·62 shortwave and
broadcast bands Receiver. I w.1 gladly
pay for any copies and postage lor any
01 the above. Lyle L. Goheen N7VUE.
2038 Palm sr. #508, Las Vegas NV
89104,

Number 16 on your Feedback C8rd

dol Costa PY7·CPC, DepIO. Fisilogia e
Farmacologis. C.C.B" Universidade
Federat de Pernambuco. R~CIFE PE
50 .97().09(J, Brazil, Sour"America.

I need the assembly and operat ing
man ual s lor the HEATHK IT Oscillo
scope, model 100-4540. I will pay for
copies and mailing COSts. Ken KF8BC,
n 16 Oceola Lane, West C"eSfer OH
45069. Tet. (5 13) 779-4 f48.

NEEDED: Copy of the manual lor KEN·
WOOD TMZ01A 2 meter Mobile Radio.
TNX. Art Couiombe W7HGK. 21 Yalo:lma
51.. Walla Walla WA 99362,

WANTED; 73 Amateur RadiO (April.
1967) with Alfred E. Neuman cover. Wi.
pay lOP $$S. MUlt,ple copies wanted.
Please contact MiChael Lemer, 32862
8prlngskle Lane, $okKI OH 44139 Tel.
(2 16) 349-3776.

I am eleven years old and am starting
an amateur radio caU license plale col
1ec11Of1. If you have changed your eall
Sign and have a now-oul-ol-dale ieeose
piare . plea se wrile to me. Mic hael
Spenn, Box 33218, San AnlOnio TX
78265

I am looking lor manuals and scoemat
ics lor: CENTRAL ELECTRONICS Med
el MM·2 "Multi-Phase RF Analyzer;"
HEATHKIT HD· 1422 Antenna Noise
Bridge; JACKSON Model 640 -rest (RF)
Oscillator;" and HEATHKIT HD-l Her
monic Distortion Analyzer. I will gladly
pay costs of copying and postage, John
Sehring W82EOG, P.O. Bo.373, Baker
MT59313. Tel. (406} nS·2452.

, would like to get on contact with any
one receilling WEFAX signals direct on
1691 MHz, Within a 60 mile radius of
South Bend IN Jim Kocsis WA9PYH.
22 17 Hidden Oa lo:s . Soulh Bend IN
46628. Tel. (2 /9)277·1786.

I am 1001"l'Ig lor manuals and schemat·
cs for : 1) CENTRAL ELECTRONICS
"Muni-Phase RF Analyzer; 2) HEATHK
IT HD-1 422 Antenna Noise Bridge, 3)
JACKSON Model 640 "Test [RFJ oeca.
Iator: and 4) HEATHKIT HD·1 Harmon·
ic Distorlien Anatyzer. I will gladly pay
costs of copying. anc postage . John

Sehring W82EOO, P O. Bo.373, Baker
MT 593 13. Tel. (406} n 8-2452.

I need the assembly and operating
manuals for the HEATHKIT cscscsccoe
Model 10 0·4540. I will pay lor copies
and postage. Ken KF8BC, 7716 Oceola
Ln., West CheSler OH 45069. Tel. (5 13)
779-41 48.

I have a prinleo cncuu board 3 3/ 4 "
square, woth the letters "VoID5HSN.. and
some other pans tor an alarm system.
1 am looking for a schematic , or any
other inlormation about th is system.
Tl'Iank you. Judson WM e WA2PMH, 50
N. Greenwood A ve.• Hopewell NJ
06525.

WANTED: Manual or pa rtial copy for
HEATHKIT Models 5B31 3, 5B300 and
56400. Roberf Schiegel N7BH, 2302
28651. East. Roy WA 98580.

NEEDED: Contact with SSTV operators
using (AEA) AVT terminal With AMIGA
computers . I require assislance with
various procedures and programs ,
Many than ks H. Rofhenberg ZS6JH,
Po D. Box 84053. Greenside 2034, South
Africa : or FAX: 2 7-11--646-8436.

Could anyone supply me with a 5-pin
shorl wave COil salvaged Irom a late
1950s KNtGH T Kit ' o ceeo Hopper"
regeneratille a eceeer Kit? I prefer junk
box donations but will gladly purchase
a whole unit if it includes the cabinet
and all f ive coils. AI Cikas KA9GDL,
412 Radford Dr., Sherman IL 62684.
TNX. iii



Th e j-com Transceive r Contro l Computer
Interface is functionally identical to the Kenwood
IF·232C, lcom CT·17, Yaesu FIF·232C, Ten-Tee
305 and Heath computer interfaces. It will work
wit h all radios and rig control software whiCh use
these interfaces,
• No external power supply is necessary. The

joCom TC interfaces require very little power for
cceraton.rtss power is obtained direclly from
the computer COMM port.

o All etectronics are enclOSed in the sh ielded
OB·25 connector hood.RFI susceptibility and
radiation Is reduced.

o Full y assembled and tested.
o Full y Hardware and Software Com patible.

Wons with all rig controlled software 
Free shareware disk included!

Make and receive phone calls from your mobile
rig o r handle-tal kie with your o wn personal
autopatch. Connection is easy - just neck-up to
the mike and speaker jacks on your base station
rig and plug into the phone line! Complete control
is assured through touch-tone access codes thai
you set and change at will. Long ersraoce toll
access IS controlled by speoal code that you set.
preventing fraudulent usage. All programmable
codes and set- ups are stored in special non 
volatile memory immune to power fa ilures .
Repealer owners use the SOP-SOO as well for
reliable and solid repeater autopatches. Power
required is 12 volts OC at 100 MA. Experience
the freedom 01 owning your own autopatch. on
you own frequency. to use when and as you
wish . The SOP·600 is made in th e USA and
cerres a one year warranty.
SOP-6QO Personal Aulopatdl, IufIy wired $249.95
SOFA 12 vonpowersupply unit 511.95

Personal Alltopatch

DSP II Filter

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

$54.95

••. • ". ~._ .-- """" .... -

j'Com Transceiver Control
Computer Interface

What is DSP? DSP allows lhe 'ccnstnceoe' 01
ve nou s filters 0 1 great complexit y by usi ng
computer code. This allows us to have easy
access to a varie ty of filte rs. each pe rf ectly
optimized for whatever mode we are operating.
The DSP II has been designed to operate in 10
d ifferent modes . Four mrers are coumreec for
rediJcing interference to 5SB phon e signals from
CW, heterodynes and random noise tntertererce.
Four more 1iI1ers operate as "brick·wall" CW
bandpass fillers, The remaining two f~tefS are
designed for rellClble recovery 01 RTTY and HF
packel radio information signals. A single front
panel switch selects any 01 these filters. Easy
hookup 10 rigs speaker jack.

_11>t I'\"SIGR OSP • • N {)SP"".,._-
Thoo. ""''' _ _0$_

W9GR OSP Filter .................•. .................$299.95
12V DC Power Supply $11 .95

RAMSEY ELEC, nONICS, INC
rsa CANNING PARKWAY VICTOR NY 14564

1-=1 !!!!!I ORDERS CALL
"""'.- 1-800-446-2295
..:...... ORDERS ONLV

TECHIORDERIlNFO (716)924-4$60 FAX (7T6)924-4S55
TEA" ' : ••Iii<fac:ll guo.o _ , h o"';... for 10 ~.,.. , II .....

$
_ k>I' _ . _ ..... fo< 1l/'IippioIg.__. F... .. ..... _.

"'"'" (U S. onlyl _ ss.oo~ _ S20 _ 1100 NY
__1"10 IlkIoy _....", _ Idl~ 1·
_poMl_-..n!Y _

jeCOM • 1'93 CANNING PKWY. VICTOR. NY 14564

l00FTi\JP500FTROTOR CABLE

GROUNDING BRAID
r TJHIl COi"P£Il _ ZlFT IZ2GIl 50fT""GIl .-r _GIl lDoIGfII

\o2' TNlBlCOl'PER llAAO Zlf U12 511 WTI25(ID IQOfTloOlI GII LENGn.61lX1

CONNECTORS
PI.~ Sl,VEfI'TEFLOIWOlD TIP ."......._".",.,.,.,._, lQPKS $l1 00 2!l1'l\S 525 00
'W" Of:H,{(:TOR S1lVff\OClUl TIP 10PP(SJ32 50 2!l f't(S 11'5 00

~l l a«N>(2III!l<:2IIor ~ b'. IZ\Il 9lJ( I.N RES JlfL.. 221fT i/l)iFr

O($(I tcOI() tlJ18~ lot "I' b 2OOll11JHN IllES JIlT _ . :l&fT """

' ' 'U lXIl«lW!U1'l too _ ,. 1>:3lllI llJ(I/Y l\E.S Jl(T _ 5MT 0&"
IIQ,I, fWElI ta'I'EJl ecORAV1"/C.ualfT Jl)IFT ,~

IIQ,I, lNED COF'P£Il 50e _ y I"/C.....0<£1 ~ Jl)IFT

_fNGCOF'P£Ill(:_11"1l;~ an ~

ANTENNA WIRE
..... '.S1R~IlFl.£X' Ui'IINSI.OTEO ,.n ,,,,"
1_ 1Ww.R(l(»l,\_lICl,N~T EO . ,.• ,~_~ __ . lCl'l'l C&FT

14GO.1!OUD~PE ftW!lD' UIjII&/L.O,T£l) .•.•,.•",.".",...•"•., .lIWFT ~IlFT

14ClA lOUD '\lAFIE COI'I'EIl' ..-suL\TED •.• ..• .•__..,.•__.._ . lIWFT ,07,"

12(01,'~ twlE CClPI'£"'~Tro , . \.FT 1)'FT
_ __ ~P\lClNSULA1tD . ~ m~

,_ 41ll1'a'o11l: COPI'£!I' PVC -.u'Q'D "n IIIl'Fl

'QG,O, t&'3lI 1WlE CClP"flI' PYe I'&Ultll lIn l~n

~1I;f'£DIIlIlRO" noo TtST Qn 1Of'I

"'UTOMonVE M~p~CORD

IOC>A K ~arOl,.iIWi f€SISTN(f llIEDflJl 'Z.P' _ _ . 0(l'fT .-FT

12GA K ~1.f.lJlU· OUGAS llIESlSTANoT llIEMlUl "llP' _'_"__' 3lWI'T 210 FT

BALUN$ PRICE

COAXIAL
DYNAMICS,
INC.

MORE ITaIS STOCKED CABLE" WlFlE cur TO \'Ol.IA SPECIFlC LEIYGJ1i' §J=:z ORDERS ONLY: 800-828-3340 c.:.
B TECH INFO: 708-506-1886 FAX: 708-51)6-1970 ......

113 McHenry Rd., Suit. 240. Buffalo Grow,IL 60089-1 797 4WSoI.SE

•""....--PI.2M l 'W"~r
-~_.,._' -

I'WIJ 1:1OR 1.1 1t--lO UO'Z 1JIANSFOAIoOEA TYI'E ,_._ .
LAN CABLES wrooJl l • • :IlUO'Z Q:.Ml'lYPE 0f'0I.l 0A _

~~I'OI."'"_ClI'\O.1IIO<Ef .»n ,an wrooJ l l 1.lI:IIH: --.. l,I€" CUl'f'£N'I _

~SClil_ \£VEl.T ..-DGI\l.'.ora:l1_ .ofT QfT ~1loiJX---==-=-=-=:-::~c::,-

Model 8tOOOA is a thoroughly engineered, portable, insertion type wattmeter
designed to measure both FWD/RFl
C. W. power in Coaxial transmission noes.
81000A is comprised of a built-in line
section, direct reading a-scare
meter protected by a shock-proof
housing . Quick-match connectors,
plus a complete selection of plug-in
elements, gives the FRONT RUNNER ,I
reliability. durability, flell"ibilily
and adaptability with a two year
warranty_

Contact us for your nearest
authorized Coaxial Dynamics
representative or distributor in
our world-wide sales network.

QIjJj CABLE X·PERTS, INC.

COAX (HF GROUP)
IIll21W I,lIl -Sf'fCOIRECT _ .... ....ern 1.1dll ' SW'll .. , Jliin .wrr
IIllW f(IoO,II liS'Il.~W RESlSTNil JolO(CT 1-20:16 . _ :0fT »'FT

1Ill__lIAOll.Il. Sl.Vfl\, .CUARlIiFlES.-:r._ ,~ _

-.WPl._llRoW-.cl....-5PEC TIO'fT I ron
_lII..WJllHll"lt1LlW~.. OOD'FT 11'VT

RllIQU DI!I. .'o9l SH.D "ftI'I.CW 1~ 1(I;>f'T

_"'_ 1m I)IOT
IIGSIMJlIi!"'TtIllWO _ _ .._ _ __ 11JfT 1m

*tM1 v.ooe:A lINE ""...._._.."... __..... . ."".._._.....",...., lzon IMT

Oleaw LAOOEA LN leGo1 S'IRAIUO.,_ ,_.".._,__._, ". .. ,l&'FT II.f"I

15210 Industrial Parkway
Cleveland, Ohio 44135
216-267-2233
1·800-COAXIAL
FAX: 216-267-3142

service and Dependability...A Part of Every Product

Measure Up With Coaxial Dynamics
Model 81000A RF Directional Wattmeter

COAX W/SILVER TEFLON PL259' , eA END
1OllFT1GI>W .ePECIlHCTItRAl.lKl , _~ . _ _ ... _

jI(IfT Inl1W ·fiPEC DlRECT!tJl'IlAl. .IlT I J<8 • . ~ ro£\

100FT ooeNfOol.\IlI5ll.BIt) uv FlESlS TA~ JI(f l.Ml • ilOUHl ., _ loolO (I(IU

iIlFT AG6\J I'OMI II5'1. M:l W FlESISTNil J(T12<il • !OIoI'II __• IZ2 S(IV.

COAX (l.OW LOSS GROUP) l00FT/UPSOOFT
~Xl&f" iIllil FOIl +\IS'J:o Bl\lJO ~ I~ • 000 ""'" loBIfT!6fl

al1~~FOl._~27cf1'OOO"" . • \oFT 430"

11I114ECl.W.. 'fOMTfOL.-8IWlJicfll@"", _ _ U'F'T .,fl
~ OlllDlll Stf.D .IOOOT 2 7cf1 • .- IilFT lOfT
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~!jI;JlDBlStf.D .-con , _ ._ 40!0'l'/ 401»"f
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beglflrllng. When I lind GM equipment I
grve II to Kerry, and in return he does
the same lor me wllh HP eQl.J1pment.

Now, the big question: How do we
test or determine what is an acceptable
level of performance for other devices
we will use wi th the power meter for
tests? The dillerence is the return loss
of the item under test, or simply the
SWR 01 me Individual device. II you
measure return loss and the difference
,n power levels Irom forward to resect
ad is in the 10 to 14 dBm range, youl
device or SWR meter has a problem at
this frequency It' s the same thing as
saying it has power SW R . The dB
readll1Qs incticate an SWR rano ranging
between 1.6-3.0 to 1. Such readings lI'I

ercate a very poor level 01 perte r
mance. If tI'1e difference IS between 20
to 25 cam. the SWR meter has an In·
ternal SWR of bet.....een 1,2 and 1.1 to
1, .....hic h is quue acceptable for most
uses. Some of the ccemerctar surplus
ITIICrowave test equipment that I have
tesled eXhibited return loss In excess
of 25 dBm, a very good SWR.

Why, then , do these m icr owave
parts cost so much when new? Ir s not
thai the basic equipment IS that ex 
pensive to man ufacture: it 's the high
level of testing that goe s on to ensure
thai the oevce IS well matched over Its
II'lteoded working frequency range. La
bor cost to calibra te rmerewave de
VICeS to soeotcetoes is lhe bog addl·
tlOn to the eQUipmenrs pnce tag, not
the eouoment Itself. Simply stated, re
turn loss in the 25·some dBm range is
qu ite good and rela tes to an SWR
re ading 01 nea rly 1.1 to 1, wh ich
leaves us feeling warm and cozy.

Now the tough part; At minimum,
what other deVICeS coupled with our
power meter do we requlle 10 pertorm
these tests? A sunaoe start would be
to collect a varie ty of both coaxial and
.....aveguide direct ional coup lers and
circu lato rs, Don't let lhe word "mi
crowave" disturb you when you go
looking Jar a SUItable power meter. Al
most all power meters wrU hJnclJon ac
curalely over a lJequency range of 10
MHz to over 12 GHl. Just remerrtJer,
microwave power meters are not can
brated in "walls: but rather in "rmlh
watts," and require sui table aueooa.
tors to protect the power meter when
reading powers thai are unknown or
much t'igher than the ..10 dBm rating
at mosl heads.

With sunabte erteouators a h igh
power can be very accuratery mea
sured on these microwave power me
ters, For example, if I wish to measure
my 2 meter HT (a pp ro xrma tery 2
wans) on a VHF power meter, like a
Btrd 67 wattmeter, I read about 2.1
wans. The di fference betweeo 2 warts
and 2.1 wans IS a meter needle wKfIh
and subjeclto parallax interpretallons.
II I make the same test on an HP-~3 1

po.....er meter (maximum po.....er to the
meter head : ..10 dBm) With a 30 dB
allenualor (coaXial), I can make a very
accurate power measurement.

Lers take a close look at whal IS
going on. Two warts 01 power IS the
equival ent In dB to 33 dB of power
(see Figure 3 lor detai ls). Under nus

Swap meet sources. ThIS equlj)l'l'l9'l'll is
not the lalest, as most of i1 was manu
tact ured in the mid '60s through the
'80S. I have to admJIltlat it has taken a
lot of scrounging over the years to pick
up this equipment , but for want of a
good microwave test benc h nothing
else would suffice.

Wha t do you need? In the rm
crowave world you need several drller
ent peces 01 eq uipment: power rne
te rs , freq uency counters, oetectors .
Signal generators . sweep OSCillators.
frequency standards and noise figure
test sets, These are the major ieague
players. Ufe without some of them can
be frustrating wtlen you delve «uc this
edge of tI'1e spectrum. If I were to rec
ommend a SIngle pece of test eqep
meet , il Wou ld be the power meter.
Power meters are able to oetect very
small changes in forward or reflection
measurements

The next most ask ed question is,
"INhal kind of power meter do I recom
mend?'" Well, tI'1ere are three possibili
t ies : Genera l Mic rowave , Hewle tt
Packard an d Bfand X. I use the
HP ~43 1 power meter, while Kerry
N61ZW uses the GM meters. Both wOl'k
equally .....e ll and are just as accurate
for our purposes. Our individual choic
es were not a maner 01 prerererce but
tatl'1er what we each peked up in the

~-""'.- ~ .......
• D

QUill! power bu1 rely on a high intense
magnetic field sal up by permanent
magnelJcs on ee devices .

I have recevec many inqUiries on
these devices and it's a good time to
include them In a short d iscussion.
These devices, along with other mi
cro wave b i ts a nd pieces , ca n be
picked up via surplus, or at many of
the swap meet sources, I imagi ne
Dayton would be an excellent source
!Of th iS rrareoat If you are lfIlerested;
II'S the Iarges1 swap meet of all, I have
never been there but have seen pho
tos o f the swap mee t area, and it's
huge. I plan to go the re when 1win the
California Lonery, WeH, then, let's gel
some test conl igurations set up and
put to use some of these many ~er·

en\ mlCf0W3ve WIdgets.

Th. Necessary Test Equipment

In each example 1 want to cover
both the setup and arrangement o f
equipment for speci fic tests. Al l of the
test <XJ(IfiguratlOOS wiU use equipment
thaI I have obtained via surplus and

VHF and Above Operation

~78A p"""" Heod
10 MH.z , ' 2'" GHl

M.a. pow.,.,0dBm

HP-431 POwel Meter

tAA>om.2W_

ABOVE & BiYONir-'~~

C. L. Hough/on WB6 IGP
San DIego MlCfOwave Group
6345 Badger Lake Ave.
San DIegoCA 92"9

SWR Primer for VHF
through Microwave, Part 2

Last month I covered the applica
tion and comparison of an $W A mea
surement syslem as It applied to boIh
VHF and ee microwave banos. In It I
esccssee our group's efforts to make
meanlnglul measurements Wlttl swnple
equipment in It1e low frequency 10 10
GHz microwave bands, This month I
want to cover other aspects of SWR
and circuu testing. desc ribing other
oevces to akl auf function lests.

Some of these new oevces rely on
magnetic act iOn 10 do their jobs. Ths
IS different !rom the d. ectional coupler
descr ibed last month, which uses
-SIalIC," or rcn-acnve. lumped compo
nents , These microwave magn etic
widgets include magnetic isolators and
magnetic circulators. These are basi
cally inactIve in that lhey do not re -

_P_43'C """' ......I'IF_~ 478A_.1 _._.... ·30 _ "' .'o_ .e.__
..... .....__.110o _ ,

E...-,pII:" -.g2_Hl &1 _ , 2 .... 0UlpUI __ ""lUll,3_. XlCS._ .33 _ _ . ot 2 • • Ila.

Figure 1. Sample setup HP-431 microwave power measurements.
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l mW
3.16 mW

10 mW
31.6 mW
100 mW
316mW

1,000 watt
3.160 wan

10.000 wan
31.600 wan

100.000 wall

dBm vs. Power (Watts)
.dem
5oem

10 dBm
15 d8m
20dBm
25 dBm
30 oem
35 oem
40 oem
45 dBm
SOdBm

ing RF to flow in ooe d,rection only.
See Figure 6 for delaits_

All devices descrDed up to now are
suitable for making SWR measure
ments. or for use as an aid in making
RF measurements for other setups
and applications. The most accurate
de viCe has yet to be cescncee. II is
called the slotted line.

The Slotted Line

The most accurate measurement
eevce used to make SWR measure
ments or other power- measurements
in a lransmtSSlon medium is the "slot
ted line ,· (See Figure 4 .) This device
wiM make very accurate SWR readings
along a slot or opening in the trans
mission line inlO which a probe is in.
serted to sample RF along a trans
verse path. A modulated RF source is
used lor this measurernen1 10 drive the
input 01 the sloned line. The test de
vice (an antenna. in this ease) is con
nected to the output 01the slolted line.
Measurements a re made when the
probe (inserted into the slot) is movad
aboul lhe length of the slot and read
ings are noted on a spectany-bent
SWR meter. This meter IS actually an
audio rrequency voIImeter WIth a spa
cial l ilter of very narrow bandwidth at 1
kHz. This meter connects to a detector
diode that is part of. or is coaKially er
tacned to , the probe on the stalled

"'"The SWR meter used in this ease
is lll)fhing more than a selective 1 kHz
highly-calibraled audio detector that is
used to detect the a udio modulation
envelope on the RF envelope. Mea
surements are macle at maKimum and
minimum read'ngs on1tte SWR meier.
and the standing wave rete (SWR) is
read on a scale of the meter (1 kHz
modula tion for this test is induslry
standard). In a nearly perfect termina
tion , the fo rward a nd reflected RF
products in the slotted line will have a
power refere nce that is nearly un
changed. As sudl, the peak value 01
tile modulated RF envelope will re 
main nearly unchanged as readings
are made with the orcoe moving along
the slot. Example : If all the power is
absorbed in the load (the antenna. in
Itlis eKa~le), there wiUbe a very low
SWR,I .1 to 1 or less.

In actuality, there will be a mad
mum and a minimum reading on the
SWR meter. but the diffe rence ne-

RF oul

3

Antenna 01 test load

2

2

is COiIKially coooeciec and removable ,
If you have a removable termination at
port 2 you can connect a power meter
in its place and measure the renecrco
return power at pori 2. See Figure 2
tor deta ils. In essence, you don't need
to know what the SWR ratio is-you
just adjust the load for minimum read
hg at port 2.

What, then, is the difference be
twee n a magnetic ci rculator and a
magnetic Isolator? A magnetic isolator
Is similar in action, but is used only as
a two-pert devi ce. II is usually used
onty as a waveguide component and
has a very large permanent magnel
attached to a short section 01 wave
guide. The action 01 the large magnet
ic lield allows RF to Ilow in only one
direction with a minimum at RF loss,
In the reverse direction it has maxi
mum loss. with the RF Irying to flow
badlwards through the intense mag
netic field. MagnetIC isoIatOl"S are used
to preve nt any reflec ted RF fro m
reaching the RF source and Upsetting
It They are similar to cecurators bu t
do nol have any means of dissipating FIgure 3. Chart for RF power in waifs
exce ss reflec ted power. Isolators are and conversion '0 power in dB equiva-
just ItIat-big. bulky devices providing len'. For each power inCrease in 3 dB
isolation between devices by restrict- steps. actual power in watts doubles.
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RF 10 load

RF applied 10Pori " rotates
(WI1h arrow) to Port.3 ....lh

very little loss.

,
,

AF SW"
return reflecIoon

RFin

3

causing the RF power applied to an jn.

put port 10 be rota ted acocr the de
vice. The RF rotates in concert WIth
the magneflC lines of lorce in a circular
motion through the device, hence the
name. ctrcutator.

The eevce consists of three ports
and a badl plate (or lour pons it you
prefer. but in reality the badl plate is
never counted as a pori because it is
atways internal ). Sometimes the re 
necnoeport is permanently terminated
in 50 ohms. In use, RF power applied
10 port 1 is reflected ofl the back plate
and leeds port 3 wrth all RF received
lrom port 1. less fTIIn,mal internal joss

es. Let's assume port 3 is an antenna .
" the antenna is a good matCh, very
lillie RF is renectec back into port 3.

I assure you there will be RF re
flected back into port 3. as only a per
teel match wilt career oul reflec lions.
Pel1ecl is desirable but not attainable;
a compfomlse is more normal in the
impertacl world due to the SWR ratio
o r ress-me n-pe rtect ma tch a t the
loacllantenna port . The rotation 01 re
llected RF is the same as before and
would continue, except it is dissipated
in the port 2 load by a so-cern resistor.
In some eases this lerminaliOn resistor

CirculatOl' showing RF (rMlIl 1-.:1) low loss 'rom Port" to PorI ' 3,
M1h"",,,", reflectIOn (<l.oe to Sv.1'l ralJO). Back teed 'rom ..erna

no Por1 '3 and fOIa1ed 10 Port n ISa!lSOft>o!IdIdssipMed in
temw>a1oOn d Port n . pll:oe, 1lIo1ll reIIeo;lIoog .....,~ to Por1 . , .

SW R return reflection

,

Figure 2. $ WR power in a CifCtJlalor, magnetiC rota/ion or circulaliotr of RF power in 8 magnetic circulator,

lest I have a meter scale that is a lmost
10 times in length 10 make an ecce
rate determination and an actual pow
er meter reading 012.24 warts 01 pow
er, Now. in raal ~y. this slighl difference
will rot amount to a hill of beans at 2
meters. However, at microwave fre 
quencies this power increase is very
SignifiCant and can be the d,IIerence
between l ine-luning an amplifier Of nol

obtaining good results by looking for
bigger increases. Microwave peaking
is accomplished by fine-tuning and
careful adjustment. Know the capabili
ty 01your metenng system.

Circulaton

Up 10 this point we have conhned
our demonstrations to directional cou
plers. There are other devices that
woriI somewhat in the same manner:
Circul ators and three-port c rcueiors.
Circulators and Ibree-pcet circulalors
are al the same, j1's just that some 0n

ly bring out two ports and Internalty
terminate the ltlird JlOfI. These oevces
differ from directional couplers in that
they don't operate by a coupling ac
tion. but rather by a magnetic rolation
of RF .......hin the Circulator. The name
is derived from the magletic lunction
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Figure 5. SWR, showing modulBled RF envelope I'$.. sIolled line probe move·

"""',.

Waveguide Isolator

FI(}U18 6. waveguide iSOlator. Typ;cal vety bw loss In one OirectJon only. us«J fa
iSOlate osdItatex s and artier RF S(l(H'C9$1rom effects 01 SWR.

ted li ne is usefu l at 500 MH z and
above due to the same wavelength
Size considerations.

For a senee line to be useful. it
musl be long enough 10 couen a lu i
half-wavelength at minimum. lengths
at 1296 MHz and above would not be
a problem as a full wavelength at 1296
MHz is 23 ern, or about nine inches
long Hall oj that is " .5 inChes-e11
within the Six·inch sloI1ed ooaxiaI Nne I
am USing. However, at "SO MHz a .ha11
waveleogth is just over 13 iVles and
not usable on this sOOrl six·inch slot
ted line. See Figure 4 for details.

Well , mare it tor th is month. As
always. I will be glacl to answe r ques.
tions Cl:n:efT'Iing this and other related
microwave VHFIUHF lopics. Please
send an SASE lor a prompt reply. 73
Chuck WB6IGP. iii

•
r-' 'Very I'Il\1>-SIrength r-'

~magnel.

Typ;cai loss 02 dB
IQrWllrd. 4Q. dB Io5s to

C-
Rf relle<.:bor'll.

C-

o
'"..

ThiS setup Is then fed to the waveg
uide ecnee line, which enecoes to the
antenna or eevce under test (OUT, lot
shan).

To set calibration on this type of
syslem, it's only necessary to bring
the meter to an AF maximum point on
the sloned tine and set a zero reter
ence , then reposition the slotted line to
an AF minirnlA'n and read the detected
modulation and the co rresponding
SWA oft the meter lace. At 10 GHz ,
lor exarrple, it is possille wilh!his set
\41 10 make meaningful SWA readings
like 1.02 to 1. It's quite an accurate
device . An analogy at HF, 3 to 30
MHz , would be 10 have Ihe sc hool
IooIbaM field laid out with a Similar slat
ted line. As you can see , th is is not
praetiCai due to the very long wave
length at these frequencieS. The slot-

detector probe to a minimum in the
sIoned Nne and read the SWR directly
Irom the face of the HP-415 SWA
meter (the 1 kHz receiver). It 's very
~, but you have to have the tools
to qat the job done.

At lower frequencies, the modula
tion from a precise 1 kHz source can
be used to modulate a signal genera·
tor in the 500-to-several-GHz range.
The HP·415 SWA meter does not
ca re where the A F o r modulation
comes from, as Ioog as it can recover
enough detected RF with essocietec 1
kHz modulation to enow calibration of
the HP·415. A suilable much longer
sIoned Nne would have to be used at
these lower I~ncies , AI 500 MHz.
a sloned coaxial line would be about 8
to 10 indies long lot minimlA'n results,

Using a Modulator

Modulating an AF signal atlhe high
microwave frequencies can be dift i
cult. but With a oevce called a "PIN
mOdulator" tne job is Quite easy. A
PIN modulalor is like Ihe PIN diode
switch found In most newe r VHF
transceivers, used to switch from re
ceive to transmit on the AF coaxial
feed . In the modulator econcauco. 1
kHz is applied 10 the diodes . rather
than switching DC bias. The diodes
tum on and oft et a 1 kHz rate, in el·
feet causing AF to be modulated by
the 1 kHz bias, In my test setup for 10
GHz I use a surplus Hp ·8734A PIN
modulator driven by a 10·mW Gunn
source set to the frequency of Inferes!.

tween mese two readings will be very
sligh!, indiealing a very low SWR read
ing, or a nearty perfect matdl. As the
difference bet\llleen the readings gets
bigge r, Itle SWR value increases as
wen.The value of using this system is
thaI it is capable 01 showing very fine
increments 01SWR readings al almos t
any frequency where you have a slot
ted me carnage 10 lest lrom.

The principle lor al frequencies is
the same: " the SWR 01 the antenna
is not a good matdl , part of the power
applied 10 the antenna will be reflected
back 10 the source. The reflected RF
will cause a minimum and maximum
RF in !he sIotled line doe 10 different
phase relatiOnShiPs and Other factors .
This is what SWR is all about, withoul
getting reaMv technical. It's sufficiel1llo
say thaI in the transmission line or
slotted line there will be minimum AF
at some point and maximum AF at a
point futther down the sIolled line . The
ae:tual SWR wiD be a ratio of the AF
maxi~tcHninirT1Jm readings.

We don"want 10 measure the AF
power In this case. Bather, the modu
lation on the AF wave (the 1 kHz mod
ulation) is de tected in the HP-415 D
SWA meter (the 1 kHz receiver in this
case). SWR readings are accurate to
extreme!)' smaI increments using thiS
setup. The SW A readings are dis
playe d directly on the fa ce of the
HP·41 5 meter. In use, we calibrate
this meter for maximum peak AF in
the slolled line and -ser' a reference
poinl In the HP·-4 15, then move the
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ID·8 Automatic Morse Station Identifier EASY.pc - For single sided and
mult ilayer boards to 17ic1 T .
Phenomenally fast and easy to use,
Over 18 ,000 copies in lise worldwide,
EASY-PC Profession.. ' for boards up to
32" x 32" at ,00 1" resolution , 16 Iayers_
Schematic capture and netWst extract ion 
Integrates seamlessly with PULSAR and
ANALYS ER III. Run s o n PC1XTlATI
2861386 /486 with EGA or VGA displ.lys.

Allow you to test your designs quickly and
In e x p e nsi ve ly w ithou t the nee d for
sohislicated test equipment.
PULSAR can deted me equivalent of a
picosecond glitch occurring once a week!
Ru n s on PClXTIATI 28613861486 with
EGA or VGA dis a s.

ic Slmulatlorr- from $195
.".~ - '_ ,1":' PULSAR and PULSAR Professional _

Full featured digital logic simulators,

Number One Systems
REF: 73, 1795 Granger Ave., Los Altos , CA94024

(415) 9689306
VISA and MasterCard welcome.

For information write, fax or call :

Analo ue Simulation - from $195
0::-:;';.. _ ,' . '. - _, . - _ _ . ..t:,- ANALYSER III and ANALYSER III Pro.
":""$ - _ ... Powerful linear circuit simulators have !un
: =1 '\!\ :: graphical output. handle R's,l 's.C's , Bipolar
't\=' \ I r Tr l nsisto rs , FET's , Op-Am p's , Tapped
: : j : Transformers and Transmission Lines etc.
'~- ; l: Plots Input I nd Output Impedances. Gain,
=,., \ jj ": Phase end Group Delay. Covers 0 .001 Hz to

, \! " 1OGHz. Runs on PC1XTlAT128613861486, •• ". :0.
.~----- _ •. - w ith EGA orVGA dis la s.

PCB I Schematic CAD· from $195
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Programmable Features

$89.95 each
programming keyoo.rd included

Compatible with Commercial , Public Safety, and Amateur Radio
applications. Uses include Repealer 'dent ihers, Base Stat ion Ident ifiers,
Beacons, CW Memory Kayers, etc. Greal lor F.CC. ID Compliance.

CIRCLE 10 ON READER SERVICE CARD
CIRCLE 1 ON READER SERVICE CARD

Whaddya Say ToAGuy Who's
Had TheSame Job For 50Years,

HasNever Called InSick Or Showed
UpLate,NeverTaken AVacation
OrAHoliday, NeverAskedFor

ARaise Or Griped About HisBonus
And,BelieveIt Or Not, HasNo

PlansForRetirement?

Thanks.
soo. s.oL~ \loti _lldIl'O' ~ppI'f'dW . ..~)!'~ r1f I~LaIlC'r b) N1~ arrllIl _n.

"1(Ws all~p/lrN RtwaIlrr . OIl/)' )OlI1'aII pm-tE fom;I; nees

~ 310 Gmfield St Suite 4 ON~

!..lJ.1!!ll!J.J PO Box 2748 $- 0
E LECTRONics EU<jOOO. Oregoo 97402 77.

The NEW
AUTO KAU®

AK 16
DTMF Controller Board
features 16 relay driver
outputs and DTMF to
X10 control capabilty!

) CW 10 ) O-t2 digit eecurtty code ) ueer
proqramable u5ing your OTMF keypad! >ASCII Serial
Out put of incoming OTMF >Wateh-dog timer reeet
.> Relay driver outputs may be mated with our R1J.8/T
or R1J.16/l relay boarae ) Several mcaee of operation
allow combinations of real-time cont rol, on/off/
momentary output control, and CW re5pon5e tones
>Small.ize. only 2.75 X3.25 inche. >12VDC@25ma

Vi"'A, M.......TU~C\Rd , AM£ RiCA' EXpRFS"', D io;cOV£R CARd
COD O~ C\SH OR Mcvrv ORdE R b,\',is ol\ly
S/H, S6 USA; SIO C".d.; SI5 Fo.' iG" COD, S5
Price and Specifications are subject to c hange without notice

Orders: (800) 338-9058
Info: (503) 687-2118 Fax: (503) 687,2492
Caj;a logs are also avai lable via rhe Internet;

mot ron.inf o@emera ld .com
ClRCLE;ZU ON REAOfR SERVICE CARD
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Photo S, Korey Kline puts the tinJshJng touches to the duct tape "cowling- holding
the TV camera /0 the outside of the rochet as Adam Gennann braces the fuse

"ge.
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PtloIo A. left to right Andrew Mossberg KE4RKZ, Tom Bales KE4$YS, Ted SIacJc
KE4SEM, Korey Kline , Kevin Srrnlh N4SMZ and Adam Germann prepare to fly the
ATV rocket.

not able 10 withstand any high·G im
pacts or nuclear blasts and was just
l0oseiy packaged into a piece 01 styro
loam. I guess I must'va been star'l(ing
too close to the r utrocs oxide tank
when they suggested th at I fl y my
camera on the outside 01 the next
rocket they were preparing, and I glee
rully agreed 10 the lunacy!

Risky Rocket TV

The ATV syslem lor lhis rocket con
sisted of an MVP 5 b/w TV camera
(available rrom Micro Video Products)
and a posraqe-starro-slzed micro·ATV
transmiller (see !he July '9 1 issue 01

73, page 8. for deta ils). The camera
and the fransmiller were powered by
separate 9-von rane-es. The anlenna
ccnststeo 01 a quarte r-wave BNC
mounted whip.

We used a LOCIPrecislon Magnum
rocket, built by Ted KE4SEM, WIth an
18-inch·long payload section. This
seclion has a c1iameter of around 5.5

inches . The micro·ATV transmitter,
whIp antenna . a-von banenes and a
101 01 bubble wrap were stufled inlo
the payload section.

The MVP5 camera was mounled 10

the outside or the payload section with

lots of electrical and duct tape. Mosf
other rOCket ATV systems I have seen
II'1votve mounting a mirror on the 001·

Side of the rocket or ;ust sticking the
lens oollhrough a hole in the payload
wan. Unfortu nately. the mIrror system
e-verts the video image, so sticking
the wncie TV camera outside looking
down at the li ns provides an excel lent
view. This camera is well-suited to this
kind of appilCallon due to ils very small
s ee (approll'imately I " on a side) and

their group were Kevin Smith N4SMZ,
Ted Sl ack KE4SEM . To m Bales
KE4SVS, Andrew Mossberg KE4RKZ
and Korey Kline. As I observed them
preppll'1Q another rocket. I asked them
il they had had a chance to fly any
ham payloads yet in their hybrid rock
ets Tom KE4SYS showed me a GPS
payload that they had intended to lIy,
but a gl~ch in the GPS receiver kept
the package on the gr ound . II was
nieely constructed anct looked like il
could wrthstand a nuclear blast'

On the second day or the meet. I
brough t along my mrnr-Arv system
that I've used as part 01 the Hat-Cam
and have flown on telhered ba lloons
and kiles many nmes. tt was deflflllely

"I guess I must've been standing too close
10 the nitrous oxide lank when Ihey suggesled

Ihat I fly my camera on the outside
01 the next rocket they were preparing,
and I gleefully agreed to the lunacy!"

reached about 500 feet in attrtuoe.
1also ran across another propul

sion system that wa s offered by a
group call ed Environmental Aero
SCiences. Their system is the Hyper·
tek, and is a hybrid roceet engine con
sisting 01 nitrous oxide (laughing gas)
and th ermoprastrc. Their ingenious
and compact system mounls in a stan
dard rocket motor mount and coosets
of a pressurized cylinder that contains
the nitrous ollid e and a disposable
pla stic tube with an embedded nozzle
that is actually the fuel and corroos 
tion chamber. This provides a great
deal of thrust (comparable to a -J-mo
tor") , but is very ineKpensive fa fly. All
it takes to reload the molor is to re
place the thermoplashc luel gra,", f lft
the nifrous oxide tank while on the
pad, and fly again. Their group flew 10
times during the two-day event.

It turned o ut tha t most 0 1 the ir
group were hams, and they had dnven
aM the way up lrom ~4lami , FIorida ' In

Ham Television

spect acular fa il ures' One f light did
three somersau lt s and buried its
nosecone into the ground just In lfont
of the view ing area, with the motor still

fir ing. The crowd had a good laugh
when the parachute popped OUII

While mos t 01 the rockets used a
solid fuel engine, !here were a few that
used a oneeent kind 01 alTangement.
Tim PiCkens, from Madison , Alabama,
brought out hiS tt-tcot.tau, ss-pcunc
steam-powered rocket (that 's right 
steam), He rcoeeo ~ up to an AC gen
erato- and literally boiled the water in
the rockers tank unlit It reached the
proper pressure. He opened the vewe
in his steam engine and the rocke t
headed skyward with an amazing cas
cade of hissing steam trailing behind,
While not the most encempropellant.
11 is very inelolpensive, and the rocket

Number 18 on your Feedback c.rd

Arv

BdI Brown WB8ELK
d o 73 Magazme
70 RQl.Jle 202 Notftl
Peterborough NH 03458

Rocket-Powered ATV
In ear ly Apr il , I attended a high

power rocketry event sponsored by
the Tripol i Rocketry AsSOCiat ion. Lo
ca ted at a site call ed the Spears
R<lnge, near Manchester, Tennessee .
this weekend event drew rocket enthu
siasts lrom several states and tea
tured moderate 10 very large rockets
that lIew nearly conlinuously during
each day from more than nne launch
pads. These are no! your ryp;cal h0b

by shop kine! of model rocket-some
really are small sounding rockets!

There were dozens of flights (some
to ove r 10,000 teen and some very
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Ianeted in Ihe midetle of the herd..
Even lIIo'i\h the low power (80 milli

wan) transmitter, we I eceived a snow
Iree image during !he majOliIy olthe
nighl with only a faw lades al apogee.
To lop it aM on, my TV camera survived
the flighllOlalty unscratched!

Although this was a fair ly heavy
rocll;et capable of lifting much heavier
payloads , you could probably fly this
ATV system In a much smener rocket
with~ results. II

Rocket System Parts Ust
MVPS camera:

Micro Video Products
1334 So. Shawnee Dr.
Santa Ana CA 9Z704
(800) 413-0538
(714) 951-9268

MiCrO-ATV transmitler:

A"'''''''''''
P.C. Electronics
2522 Paxson Lane
Arcadia CA 91007-8531
(818) 447·4565

ElktroniCS
12536 T.A. rr
Fi'ldIay OH 45840
(419) 422-8206

Magnum 1'ClClIet:
LOCIPrecision, lnc.

""" 221
Macedonia OH 44056
(2 16) 467·4514

Hypertek Hybrid HiPowerrocket engine:
ElWironmental Aerosciences
18955 South West 168 Street
Miami FL 33187-1112
(305)234-5700

its Ii{;It~ (Just Oller 2 .5 ounces). I
woukI recommend that ... a permanent
nstaIallon you wid a small cowling to
IXMll" the camera and secure it in place
with a 114-20 boll if you ever wanl 10
see your camera again In one piece.

After a bit of ~.mioute adjustmenl
10 the aerodynamics 01 the ctuct tape
"cowling,. the Magnum was reacly to tty.

A Wild Ride

The suspense was builcting as the
rocket was transporteel 10 the pact. We
haC! a beaulifil snow·tree picU'e on lhe
TV set in !he AV. To elrninale syrc loss
(and because we had no other way to
recorcI lhe video), _ elected to record

the mage /'i£;ll 0/1 oflhe TV screen. In
the subetued lighting 01 the van, this
worked very well indeeet. The receive
emeooe conSisted 01 a hanct-hekt two
element quact poInteet at the rocket ctur
ing the fti!jlt.

The hybriet engine was filleet up with
nitrous oxide, ee pact was eeerec, and
!tlen ilJlitiOn! The rockeI. screamed 011
01 the pad while prOViding us all with
sped.acular TV images of ee naming
Hyper1ell; Elf'I\)ne and the smoldng ex 
hausl: ean as tne field got smaller and
smaller. Everyone cheered as the
parachute deployed at around 1.500
feet and f lew by the camera . Kevin
N4SMZ made the comment m at II
m ed Just like a NASA flight. The rock
el gently descended back to the field
and the ATV image showed an extreme
close-up view of a et:1'i as the payload

.I' Female ValCt & Sourtd Efftcu

.,. Programnwbk DJuntsy Tones
.I' Programmable Codes and Tunen

FtarurtS Includt:
.,. VoiCt S)·ntMsiur
.I' (412) Word v«abulary
.l'TlWlvt Voict Mt ssagts
.l'TWo Voice Idt ntiMn
.I' cw Idt ntifiu
,/FuJ1 Ftanut /t urapalch
.I' UStr Spud Dials
.,.~rgtnr:y Spud Dials
.I' Reverse AUlOpatch
.l'DTMF Key Pad Ttst
.,.DTMF Repetuer /tCCtSS
.I'DTMF Repeaur Muting
.I' (56) Control Functions
.,.Rtmott Control SwitchLs
.,. Hardware Logic InpUlS
.l'DVX Conuolkr Ready *

Arulltion RtJUaltr Owlltn
FIM!ly a repeater controller with a TI voice s)"nlhLsi:.tr and full
f taJUre iJUtopatch incrtdibly priced at $299.00.

Writt or CaJI for tJ broclwrt dt scriiJiJlg tilt CotT-JOO Coturoller.
including schLmatic. voice word list, and conJrol.fwtctions.

CAT-300 Controller Board $299.00 Wired and Tested

Computer Automation Technology, Inc.
46JI N.W. jIst AwlllU". Sl<iu /42. Fan u-krdJlU, FlQriJtJ JJ109

(305) 978-6171

ICAT-300 Repeater Controller I

Visa, Me, UPS coo

Tom(W6OAG)
Mary- (W86YSS)

(818) 447-4565 ..........""""' ..'
P.C. ELECTRONICS
2522 PaXSQII une Arcadia CA 91007

>10 Walt pep

Transceiver
Only $499
Made in USA
Value . Quality

from over 25years
in ATV..W 60RG

Snow free line of sight OX is 90 mnes . assuming
14 dBd antennas at both ends. 10 Watts in this one
box may be all you need for local simplex or repeater
ATV. Use any home TV camera or camcorder by
plugging thecomposite 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. with one xtel on
439.25. 434.0 or 426.25 MHz & properly matches RF
Concepts 4·110 or Mirage 0 101 ON-ATV for 100 Watts.
Hot GaAsfet downconverter varicap tunes whole 420·450
MHz band to your TV ch3. 7.5x7.5x2.7- aluminum box.

Trans m itters so ld only to licensed amateurs, for legal purposes,

verif ied in the latest Ca llbook or s end copy of new license .

Hams, call for our complete 10 pg. ATV catalog
includingdownconverters, transmitte rs . linear amps,
and antennas lor Ihe 400. 900 & 1200 MHz bands.

GET THE ATV BUG

CIRCLE 263 ON FlE.lOEA SERVICE CARD
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QRP

Michael Bryce WBBVGE
2225 Mayflower" NW
MassilJon OH 44646

Field Day
Ah yes, June and the smell of CW

lkJating though the air. Egads, It's Field
Day lime once again.

A.lt!'loul;;II realy don' like contests,
I do enjoy FI&Id Day. I use it as an ex
tended lielct lest lor new rigs and an
tennas. There are signals all over the
place, Just wa ~i ng for you to snap them
up.

" everything goes as planned, I wi'
be usng the home-brew rig desatJed
last month lor this year 's Field Day.
With all the intermod, crud, junk and
other cnners IMng on the ham beoos
during Field Day, I'm sure to l ind any
bugs In the recetver.

Antennas

However, belore I comeet the rig 10
the batlery, we need a good F18Id Day
anteona. My all-time favorite Is the ceo.
ter-tec Zep p fee d with aoc-onm TV
twin lead. Each side of !he lapp Is 65
leet Iol'9- This is more than en<llJ!1I to
cover 80-75 rreiers. as well as 40 and
20 meters. 01 course, you'. neect an
antenna tuner 10 get the antenna to
resonance at the freq uency you' re
working 00. I use an old beat-up 'ren
Tee emenoa tuner with balanced-line
output This luner does not have an
SWR meter, so an external meier must
be 8l1~yed, unless 'J04JI rig has one
buill in. One 01 the many MFJ antenna
tuners wou ld be ideal . too. They're
much smaller than the 'reo-tee unit l'va
been usjng.

Belore the FI8Id Day aetivily starts, I
tune the antenna to the portion of the
band I plan on uSIng. and make up a

NlIITIbet 11 on yow F----=k card

Low Power Operation

cnear sheet lor quick resetting. Th is
also gives me some ictea of whal the
radia tion pallern of the anlenna Is be
lore the contest gets under way.

II tnere is both li me and space, a
second Zapp at right angles to the first
OI1e is a grand Idea. This way you can
seleCt between the two anlernas and
between the resulting different radia
tion patterns they produce. .... good
grade of knite switch makes switching
Irom one twin lead feed to the other
guilt·free.

0 1 course, it goes withOut saying.
!he I'ligher !he antenna, the beller II wit
perfolm. I use lhin kite 00n:l1O hold up
!he two ends of the dipole. I prefer If'I9
ccnoo line, bUI will use nylon il need
be. The cotton will degrade if pieces of
it are accidently left behind. I've used
calion twin e several times and iI's
proved equally useful .

One problem with the lwin-lead feed
is keeping illJom touching obteds such
as wee limbs and camper rooftops. By
using the cotton twine, I can usually
make up stand-offs to support the twin
lead away lrom such things. Needless
to say. never leave Ihe exce ss twin
lead laying on the ground. Cut off the
excess i'lS16ad 01 leaving it in a baI on
the ground. When you're only running
2 watts, you sure cIon't need your RF
gelng Into the ground.

Po_r Supplies

For power, I use the best of two
wortds: solar and ba ttery storage. I
wanl plenty 01 juiee, so I usually bring
along a 25-amplhour ballery and a 10
wall sera-ex MSX-l0 panel , although
I've been known to use a higher-power
solar panel of up 10 75 wans peak p0w

er. With the l O-watt solar panel and the
25-amp(hour ballery there is no need

lor a solat charge contrOller.
I don' reaIy get my jOllIeS by 10flng

around 60 pounds of lead and acid, so
I use a smaller gelled ballery. The one I
find provides all the power necessary
lor the 24-hout contest is the type UI
wheelchair batt6fy. Most Sears auto

motive stores slOCk this OUt· "~ 8tPf
of the targer ball6fy dealel'S will have iI.
Just ask for the 25- am p/hou r
wheelchair ballery, and they'll knoW ex
actly what you mean. It will set you
back about 60 bucks. but is well worth
it. Check the surpkls outlets; I've seeo
the exact same battery lor S25 brand
f\8'IJII with warranty.

I've also used a set of two e-vert
gelled balleries. You can pick these
guys up at any Toys 'R Us store .
They're used in the small electrie-pow
ered cars and truc ks kids r ide in.
They're rated at 9~r. wtIlctt Is
more than ample lor a QRP FD. With
the eleclrolytic sealed. the battery can
be placed in any position, even~ide

down, without the worry 01 acid spill s
on your logbook.

Although not mentioned, it is an ab
solute must to use fused power cords
wtJen nnling with a ballery of !hat ca
paCity. .... short cirCtJil wil mean i1Slanl
meltdown. I prefer 10 use mag'letic cir
cult breakers instead of fuses. They're
extremely fast, and you can reset them
after you fix whatever caused it 10 trip
in the first place. rm SlJ"e you can gel
the magnetic circuit breakers from sev
eral dilferenl sccrees, bu1 I use the 9·
amp breaker supplied by Ten-Tee. It's
the unit usect lor the Argosy when run
ning from a battery source. II's not
cheap. about $20. but It's worth every
bit lhat much whe n something goes
wrong. n keep an eye out on the SlJ"
plus market lor these breakers. anct if I
can l ind them at a leasonable price I',
lei you know.

Computer Logging

Now that we have the rig, the an
tenne and tne power source , how
about logging those contacts on a com-

puler this year? I use a program lor
MS·OOS I pickecl l4) as shareware. It's
last , easy to use, and will run on my
old Tandy 1100 Field Day laptop. I have
yet to find a program for my Macintosh
Powerbook that will do al the Slull this
one wi' do. &.c, I'm stilt looking.

During the last several years, rve
beefI very laid back when it came 10
keeping Irack of the contacts I make
during Field Day. In tact, I've been
known to not even write any 01 them
down on paper! Since the exchange is
50 Simple. there's no need 10 gel upset
if you miss a report or two. 01 course,
1"\08 not turned in a log 10 the ....RRl in
about Six years. 50 I don't need 10 wor
ry eecot the finer details of Field Day
logging. I will bring along the computer
this year for some serloos logging.

The ok:! Tandy won't run much over
two hou's with its internal battery pack,
so a patch com and series regulator
tap power from the 24-a~r bat 
tef}'. In the "I really don't need to carry
this along with me" category, , bring
along an extended voltmeter to monitor
the ballef}' ciJring the contest I've nev
er been able 10 draw the ballery down
10 a OSCharge state over the 24-hoUr
pOOod.

While the corr~.l\er is grand for l0g
ging, ~ isn't good for sending CWo rn
stead, I preler the old hand-operated
electroniC key and paddle . If s much
fasler to send ON with the padj' as and
keyer than to 1ype it out on the key
board, at least that is what I ltIink. I use
the Super CMOS Kayar as appeared In
OST several years ago. You can still
get most 01 the car ts for this memory
kayar. I use the internal ballery to oper
ate the keyer, making lor one less ca
ble to worry about

All the equipment I have mentioned
only lakes up about one square foot 01
space. Although the ba ttery is a bit
heavy, it's easy to lug the setup deep
into the woods for some reet serlous
FIeld Day action. My plan of action lor
Field Day is rather Simple: haY9 tun,
have tun, and have fLn. II

Slow Scan TV
doesn't have to be expensive anymore!

E¥ef)' de)' """'" !'lam, .., enhanc:inJ Ihcir communic.uion by llSinJ
im .~... Join ll!¢ fun and ......hal YOII'" . been mininJ.

_ _ roc _ au.,_",-..__
_ .1oIS-«JII '"'"- U-a: -" ...e-.".._ ._ .....--
~ v... S)'IltmI
115S~ St. # 1
ChmtIford, MA OI824- 1823
(508) 256 6901
~l, johnl@lwolid .$td.com
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DIRECTION FINDERS
410 , VECTOR- PI NDER
. .. HAND-HELD

PHASE SENSE;d ANTE!'iNAS FOR
- VHF DIRECTION

FIND I NG . USES
ANY FM RCVR .

ARMS FOLD FOR
STORAGE .

TYPE VF-1 42 144-220 MHZ $139.95
TYPE VF-1 420 LEFT- RIGHT LEOS ~

AUDI O, 14 4- 22 0 MHZ $239 .95
TYPE VF -142Q" SAME AS Q MODEL

EXCEPT FREQ . 144-500 " HZ $289.95
TYPE VF-121Q SAME AS VF- 142Q

PLUS 1 ~1 .5 MHZ ELT F~ $379 .95
CALL ABOUT HF OF. A6 4 .50 51H

ATTENUATORS CA ADO TAX

RADIO ENGINEERS
7969 ENGINEER RD , . 102
SAN DIEGO, CA 92 111

619-565- 1319 FAX 619 -57 1-5909

C1ACL.£ saON READER SEl'MCI! CARD

SAM Amateur Radio
Callslgn Database

Find Hams quickly and easily by c.llsign or by
Name . Search for a specif.ed City, State, or Zip
Code. Print with 51andard or cuslomiled outptJI.
Ideal lor mailing lists, OSL's e1c . NEW FOR ....
search 1i1l8f'& thai allow you 10 specify FIRST NAME,
LICENSE CLASS , AGE, ADDRESS , or CALL
SUFFIX, AREA, OR PREFIX.

SAM Option file$ include County Crou Reference ,
Lieense ExpiraliOn Date, Full Dllte of Birth,

PrIlYious Calls and [)ale Fn! LioeI sed

Requi'n tBMCompatible PC. 17.5 MB ofhard
drive space. and high-density IIoppy drive.

NOW AVAILABLE ON CD-ROM

Disk Version $39.95 CD-ROM $39.95
SAAfoPT"lClNS S7.50 each
Shoppong and Handlon\l SS 00

RT SYSTEMS. INC
8201 STEPMANIE DR IVE. I-tUNTSVIUE. Al 3S802

1-800-723-6922 or 1-205-882-9292
V,u. Mnt" re.rd or Di6ooYoo,
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TheWorld or Ham Radio
Cal~ign ~Iay 95 Database
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FREE
SAMPLE
COPY!

ANTIQUE RADIO CLASSIFIED
Antique Radio 's Largest·Circulat;on

Monthly Magazine
Artic les · Class ified. · Ads f()l" Parts & Service.

Also : Early TV. Ham Equip., Books,
Telegraph, 40 ', & SO's Radio. & more..•

Free 2o-word ad each month. Don ', miss ouu

1·Yellr: $29.95 ($47.95 by 1st Class)
6-Month Trial- $16.95. Foreign· Write.

A.A.C.. P,O. 801802·E9, Carlisle. MA 01741. ,
Or Call: (508) 371-0512

SELL YOUR PRODUCT IN 73 MAGAZINE
CALL DAN HARPER 800-274-7373

-
t..,,_ U Funo;tioOl Gentn.o< IMm '" Build...., Prog.-w E_ ol'IiC ToollCiO
",.m.:. Bioi ~ _ .... Kll TIl·'"

$14.95 _ pu s.
$29.95
IiI~.955000'- _ _

tlln,l'lo< ~Io UI
_., Tr"""'oC"",,,

,lIlFll_
_ .......· ' lIl Ill M

u _ u_ _ "'M
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" 'I have quite a supply of original
Teletype Corp. manuals for Model 28, 32,
15 and 14 which I Just hate to throwaway

and I'm sure some historical Junkie
would die to have them. ' ..

Marc I. Leavey. M.D., WA3A/R
'.-",Lane
BaltimOre MD 21208

Somehow. I have the inc redib le
need to lell you lhat this column mar\l;s
the end 01 the 181h year 01 "RTTY
Loop.· Eighteen years! To put that in
persoecnve. my son, who was an io
lant when the l irst "RTTY loop. was
published, can now vote, Frightening,
Isn't it? And you don't even know my

W".
Anyway, my mailboX is slulfed with

all your comments , Ques tions, and
suggeslions. M iles L. crcostcn
NSVJM/l sends along , via. E-mail:

BayCom Demodulator

" I was particularly pleased 10 see
thai the Software Series is now up 10
seven 1IOlumes. {It's flOW IO./Now thai
I am becoming If1Ol1l equipped (from a
han:twares~nt) 10 partiCipate in
AnY and similar modes 01communi
cation, rt would probably behoove me
to have those volumes. Also , are there
any plans available for a simple (QUiCk
and dirty) rwcwere inlef1ace (modem
or [ust demodulalor) a llow ing me 10
(al least) copy and (possibly) transmit
RTTY? I know that mosl Iull-lealured
modems Will do such a Ihing, but I al
so wonder if an item such as meBay
Pac Model BP-l (with the proper eon
ware) would sl4lPOrt such activities. 1
am in lhe process of purchasing an
IBM sub-nOlebook and Ihought that
this could be a great se lup lor mo.
bilefportable packeVRTTY operahon. I
already (abou t 18 months ago) con
smctec an end-fed telescoping half
wave 2m antenna (matched 'a-cere'
style, with 3()().Qhm rblXlo) thaI could
be (and is) installed in a n.gged sam
sonile briefcase. For my neXl IriCk, n
use an aluminum ca se and possibly
stu b malching for the ante nna(s) .
Build in gel cells, a charging system,
and maybe a small amp (possibly a
dual system lor data and VOiCe), and I
would be ready to roll lor anything
l rom /un 10 events 10 disasters."

Well, Miles, I apprecialed the noles,
and micrrnauon on the soltware series
is at the end of lhe column. As 10 the
demodulator, there are seve ral little
schemes around to simply tum tones

Amateur Radio Teletype

into pu lses. and the ones mat have
accompanied the BayCom program
may well be the simplest. FlQure 1 is
one such diagram. This little cemccu
tater uses only one integrated cncon.
and may be just what you're looking
for. Good luck, and lei me hea r how
you are doing.

Teletype Corp. Manual.

An other s -men'er is J im Cooper
W2JC, who writes:

"I see in your column that you have
been listing Iolks trying 10 lind decent
homes for Teletype Corporation manu
als alld machines.

· 1 have quile a supp ly of o rig inal
Teletype Corp. manuals lor Model 28,
32, 15 and 14 tne hal) whic h I jusl
hate 10 throwaway and I'm sure some
histo rical j unkie woufd di e to have
them (but how to lind somebody like 1
was 20 years ago?); I actuaJly have an
almost complete set of every Teletype

Corporalioo manual, along wittI many,
many duplicates of certain ones. II
anyone w ants them fo r noslalgic or
hiSlorical purposes, an S ASE or an
E-mail wou ld do-l'm pastlhe comt of
ever expecting to get any money back
on them!

"Also. 1 still have several types of
mechan ical telep rinters-Klein
sctvnidI:s, M28, etc. I have one Model
28 ASR set met has jusl about avery
mod kit Teletype made installed in rt! I
just hate the thought of it going 10 lhe
sc rap steel pile . May be so meone
read ing your column knows of a
school dub or electroniCs class that
would want II lor demo purposes or
wnatever? Or maybe a deal person
who oould use it on TOO?

"Well , if you fInd the space to men
l ion them I'd appreciate it. If not , no
harm. E-mai l to w2jc O rltl .mordo r.
com, Snail mail 10 P.O . Box 73 , Para-

mus NJ 07653-0073."
Now, is that an oller, or what? Actu

ally, 1 would take the manuals here, if
~ weren't for my wife laying down me
law, and te lling me I have to get rid of
some of the junque that has been ac
cumulating In the basement for the
past 2G-ptus years. Although, I don't
know, you never know when you wiU
need a tresh 6AU6, don't 'coo know!
Hopefully, you will be able 10 handle
the requests from the reaoers. Let me
know how it all comes out.

Sound BI. l ler

Now that we've had an answered
Question, and an oller that many 01
you lust cern refuse (at least until you
tell your wives), how about a question
for you all to answer? Here is another
note , Ih is one Irom Bannister B ray
AH2CZ, ex-KM6ES, regarding the LISe

01 a sccoe Blaster cam.
"Today I look a much needed soli

tary lunch break away from the cmce.
During that break I read your column,
'RTTY l oop,' in the April '95 issue of
73 Amateur Radio Today magazine.
Your article inSPired this nole.

"A number 01 months ago, while
WQt1(.ing al home, I ceemeerc a con-

versa l ion on one 01 the ham bands
lhat piQued my interest. The ieee of
discussion was a new software pro
gram that used a Sound Blaster com
puler ca rd to recei ve and transmn (oe.
code and encode) ATTY, AMTOR, and
PACTOR. According to the conversa
tion, the same program and card coukl
alSO be used as a Digital Signal Pro
cessor (DSP) unit for received voce
audio that was far superiOr to the JPS
NIR· lO.

"Before I had a chance to break in
to Ihe conversation and learn more
about the program, my wile, With her
impeccable bfnlng. called me away to
do somettmg important lor her. When
I rewmed an hour laler, the group had
disappeared into the woodwor\l;.

"I have heard similar conversations
since then about, 1assume , the same
progranv'Sound Blaster card combina
tion All parties said that the eceooe-

tion woliled qUle wefI and was a boon
10 an mankind.

"The question fo r you Is this: Do
you know if such a program exis ts ?
Does it really work as de sc r ibed
above? Who makes II? And how can
one get a oopy?"

Well , Bannisler, alter 1 got your
rcie . I did a search 01 the various M

line databases, print, and other refer
ences I had, and came up blank. I am
quite sure, however, lhat within 37 mil
liseconds 01 lhe pubtiCallon 01 this is
sue 01 73, I will be hearing from s0me

one who is USing just such a sctleme.
As soon as I hear somelhing, I'll be

sure to pass it along to the readership.

FT-757GX Mod

Oh, why not one more Question lor
the SUITWl'l8l'. Frill N4JVP relates:

"Severa l years ago a British ham
told me about a mod for the FT-757GX
that involved a CW lilter hom the 101
series. This mod Involved osconnect
Ing me MOX switc h and used ilia
switch me CW filter in and out 01 line
while the rig Is in the l SB mode. t
have unsuccessfully tried to lind out
more eeraus about this mcorucancn
and was wondering il you or any of
your readers had heard of or tried it. I
love my 757 bUI I would like addilional
l ill ering when I run RTTY. Any help
wouldfwill be most appreciated."

OK, lo lks, you're on. Anyone out
mere who can help Fritz? Let me

""'w.
" RTTY Loop" Software

As suggested above, the t o-vet
ume series of the "RTTY l oop' Soft
ware ColIectioO remains available. To
obtain a list 01 programs, just drop me
a sell-addressed, stamped envelope
10 the address at the top of this col
umn, or send E-mail 10 one of the ad
dresses below, and I'll send along lhe
lis l forthWith. Each disk In the series
can be yours by sending a 3 _5-inch
high densrty disk, $2 in US funds per
disk, and a self-addressed mailer with
sulfident poslage to me, along With a
note tell ing me which collection you
would like.

0 1 cou rse , I a lways we lco me
comments or qeesrcns. That should
be evsoenr by this month's column.
My various E -mail addresses are:
CompuServe 75036,2501; Delph i
MarcWA3 AJR ; Amer ica Onlin e
MarcWA3AJR; uuemet MarcWA3 AJA
eectcom Keep writing, e!eclronically
or via "snail mail.' And stay tuned lor
neXl month'S "RTTY Loop." II
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"For watching any kind of signals
that move, nothing beats an

oscilloscope. Period."

Michael J. Geier KB'UM
0'0 73 Magazrne
70 Route 202 North
Peterborougl! NH 03458

Measuring Up
In this column. I have many times

mentlOOOd the use of test equipme nt,
ranging Irom the old- sty1e analog volI,
meter (stili a useltll rtem In this digital
age) to the oscilloscope. Taking proper
measurements is one ot the most im
pcetant skills in electronic noooesrcor
ing, constructing Of expenmenting , At
f ir st thoughl, the proc ess 01 taking
neaeeerents might seem smple: YOU
jus l s\lck the probe on the pomt you
wish to measure and read the results
lrom your instrument. Sometimes it re
ally is that easy. but there can be prt
tails. If you aren't aware of all the impli
canoes of the measwement process it
sell, you may hnd yoursell getting lied
to. As III the famous theorems of quan.
tum rrecneoes, the process 01observ
ing can significantly alter the process
being observed! So, lar s fight for truth,
justce and the eiecnonc way by hav
ing a look atthe procedures invOlved ItI

Iakmg measurements , and the ellects
your measuring mstrument and tech
nique can have on your work.

Good o r Voltage

Protlably the most common mea
surement is of electromohve force, or
vol tage. Voltage measurements cr tee
tell you a great deal. II a vol tage IS
comple tely miSSIng, thaI's a btg clue to
a broken crrcmt's failure, If Irs just low.
that too can help you find out Why. And,
if ir s too high, that might indicate a
shorted regulatOf or other power supply,.,.,..m

To measure voltage, you need a ref·
ereoce point. Almost alWays, that polnt
is the common ground of the crrcuu.
These days , the common ground is
usually negative With respect to most
or aN vohages in the c rcun. An excep
tion is a cwcull wt1icI'I uses dual polanly,
such as an op-amp stage. Then, your
measured YOItage might be positive or
neqauve wnn respect to ground. It's en
portent to remember that every/fling in
a Circu it is relat ive ; the re is no such
thing as absolute votaqe. just as there
is no such thing as absolute motion 01'

rest in space. But, by pO;flg ground as
your reterence, you're standing on flfl11
earth WIth respect to the rest of the Cir
cuit. So, you clip your negattve lead to
the chassis and off you go, right? Well.
eomeumee. 1\ you're measuring fai rly
large DC vollages (more than a CQt4)Ie
of hun(lred m~kvolts or so), that should
wOl'k tee. Should you pick a ground
polnt too far from the cecot being mea
sured, you may pick up some noise,
but it shouldn't be a problem at these
Voltag e levels ; compared to the DC
voltage itsel f the noi se shou ld be so

Your Tech Answer Man

small that It doesn't introduce sigmh
cant error.

Welcome To LlIl iput

When the voltage you want to mea
sure gets small, though, it can make a
big eeerence. " you 're trying to mea
sure 50 m.livOltS, and you have 20 mV
01 norse. how vatid is your measure
ment? Not very. tn fact , you coukl get
into all kinds or problems by trust ing
the numbers you gel. Luckily, nol many
si tuations call lor such low-voltage
measurements, at least not with a volt 
meter. WlIh an oscrosccoe. though. II
can be a rea l problem, because you
can see sman vottages and small sig
nal Changes very well, temPting you 10
try to us e the scope in places you
would never use a voltmeter. Then,
your selection of 11 close, QUiet ground
point is much more il1lpOl'lalll.

Carry That Load

Any lime you measure somettunq,
you have to use a little e« of it up, OK,
tnare I'IOt true 01 evervttnn q there is:
you don't need to use any gasoline to
float a ball in It and see how high it
goe s. But, in electr ical ci rcuits, you
can't get something fOf noTtwlg, Whefl
you measure a voltage, some 01 lis as-

sociated current must llow through the
measuring instrument. In other words,
the voltmeter 01' scope has a M ite re
srstence whiCh appears 10 your CirCUit
to be in paralle l with lhe point under
test, stealing a smalla~ of current
from d. Is that a problem? Not usuaRy,
but sometimes it sure can be. The old
analog voltmeters typically had an in
put impedance 01about 201<: ohms per
volt measured. In other words . If you
were measumg 2 volts. the meter ap
peared to be a 4Ok-ohm resIStor. That
sounds pretty h!Qh, but is It? On the
output 01a low-voltage DC power sup
ply, it'S meaningless. Heck, at 12 vo lts,
40 k ohms only d issipale s 0.3 mi l
liamps, or 3.6 milliwatts of power, That
am't much. But suppose you are mea
suring the boghtness or locus termll'l8l
01 a CAT erect With about 1,000 volts
on It. Now, your meter appea rs as 20
megohms (remember, It'S 20 k ohms
per von ]. That seems li ke a lot , bu t
many voltage divider Circuits for CRTs
are up in the mUlti-megohm range ,
thanks to the very high IITIpedance of a
picture tube. So, that 20 megohms may
pull the voltage oown by a Significant
amount, say 10 or 30 percent. In some
cirCUits it could Wipe it out altogether!
And. if you happen to be measuring a
tow-voltage, htgh-Impedance cirCUi t,

your voltmeter could swa~ that even
worse, rnakltlQ II. Ir1lpOSslble to gel any
information at atl. So, how do you avoid
loading down the CircUlI under test?

Going Up , , ,

The only way out is to make the
measuring Instrument more sensnwe.
thus rais lflg the apparen t Input
impedance. One of the first IflslfUments
to successluliy do that was lhe VTVM,
or vacuum lube volt meter, Basically, it
was a regular analog meter, but , be
tween the meter movement and your
erCUlt was an a~I"er. The a~ used
a tube , hence the name of the mstru
meet. By boosting the senSitivity, say,
100 times, the amp could have a very
big series resistor on its Input, making
its in pu t impedance a couple of
megohms, rather than 20k ohms. ThaI
tremendously redoced the loading el
ject. making the VTVM a hlQhIy useltll
instr ument tha t didn't load cucuus
down. At one time, Ihe VTVM was a
staple in every TV repair shop. I'm sure
plenty of people still use them, al 
though, as lar as I know. they haven't
been made lor many years,

The FET, with Its nbe-like high~t

impedance, revolutionized measunng
in struments , First of all, the VTVM
gave way to the FET voameter, whICh
was exactly the same thing except tor
;ts solid-state amplifying element. Bul.
without the heat, the FEr rretee do " t
dO" so muci l , and the FET didn't age
and lose ga in oyer lime. lt was II big
improvement except fOf one thing : You

could apply just about any voltage to
the tube's input Without damaging any
thing, but you'd blow a FET very fast if
you abused it. So, servcee had 10 be
mote careful.

And Now , _,

These days , digital vonmeers have
pretty high Input impeda nces. like FET
meters, though, they are easily blown if
too much voltage is pumped into them.
And some 01 them aren't cheap! 5 1111 ,
you earn beat a digital meter fOl' mea·
suong unvarytng signals. II you want 10
know the absolute va lue of a DC volt·
age, these things will get you closer to
Ihe truth than any analog meter. Also,
digital meters have autopolarlty. That
is, If you hook the meter up backwards,
al you get is a mrHJs sign next to II'le

value; the nurmers WI" stdl be correct ,
On analog meters. you wind up With a
meter pin slamming mto the left side,
and no usetul informatiorl , Sometimes,
you can even rum Ihe meter move 
ment.

When voltages move, though, the
analOg me ter IS stili mOfe usefu l. AI
Itlough some dlgllal meters have a few
segments of a bargraph-type displa y
under the numbers, most do n'l. And,
even the ones thaI do have them offer
a sma. number 01 segments, and thus

brmted resolubOl'l. It does beat tfYIng to
follow Wildly changing nurrtlers, but "
doesn't touch what you can leam from
th e sub tle motions or a real meter
movement. In the old days (more than
10 years ago). a good tech could inter
a greal deal nom watch ing a meter
movement's subtle dance. I suspect II
IS fapdly becoming a lost art, whlch IS
a shame. If you are Skilled with an ana
log meter, or want to be, get one now
whi le you stili can, Or, at least, don't
throw your old one out. I must admit.
though, thaI If I could only have one Of
the other, f d ~ot>ably 90 With the digi
ta l meter, Simply due to the eonve
nence and much greater preCIsion and
accuracy.

I Can See

For watching any kind 01 signals tnet
move, rlOlhlng beats an OSCIlloscope.
Period. If you've spent years WIth just a
meter, your f irst experience wllh a
scope Wilt be like taking 011 a blindfold ,
Suddenly, you can actually see signals
going by, With antnerr little btJmps and
squiggles. It opens a whole new world
of uflderstancllng 01 what's QOlflQ on in
a CIrcuit Most scopes, lhough, drllt a
bd and are no! anywhere nearly as ac
cura te in absolu te term s. So, don 't
ditch your meter when you start uSing a
scope. You'll find tha I you use them
both together. In fact , some expensive
scopes come with metering funcllOllS
bullt in . I especially like the ones with
cursors on the screen that let you mea
sure voltage, time differences and oth
er signal parameters right off the face
of the scope's display. Once limitad to
eXOl'bIIantly priced laboratory scope s,
thiS capability has come down tn price

to an alfordable point . I've seen scopes
In the $1,500 range that have II, Irs im
portant to recogn ize, though, that the
baSIC accuracy of the numerical read
out mayor may not be any better than
that of the scope itself, depending upon
the design .

Pittalls

When you measure voltages W1Ih a
scope, you see mem change over time.
That's usually good, but it can be a
problem, too . l et' s say you want to
know the vol tage of a power supply's
output. Your vol tmeter says 13 vces.
but your scope displays 12.7 to 13.5
volts, beca use the~ has 800 mV
01npple on tl. So, wnat's the true vol t
age? There isn't one! Alone moment.
the voltage may be 12.7 and at the
next, It may be 13.5. In OI'der to use
tills inlonnahon, you need to know the
reason for your measuremenl. II Irs
jost l0 get an average voltage, I'd trust
the voumet a r and go with 13. If ,
though, you need to protect a circuit
trom anything more than 13 voua. it
pays to recognize that the supply may
Instantaneously rise to 135 rrom m0

ment to moment, and do some th mg
about it.

Well, there's lots more to measure
ment technique, but I'm running OUI of
room for this month. Next time, we'll
con tlflU9 this lopiC. Unlll then, 73 Irom
KBIUM. iii
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CAT . SSAlY-24

FAST SERVICE . DISCOUNT PRICES

MAIL ORDERS TO;

All ELECTRONICS
CORPORATION

P.O. Box 567
Van Nuys, CA 9 1408

FAX (818)7B1-2653

CHARGE OROERS 10 Visa, MiJsr" rcllrd or Discover

Improve and
amplIfy the sound
qualily 01most
hanel-held and
moble trans
ceiYef$, This
extension speaker
tor Ham, c a. manna
01business commum
cations improves clarity in /'lOisy environments.
Black case, grill and adjustable moun\lng
bradlel. 6 loot coro WIth 3,Smm mini·phone
plug. 2.76- X 2.6' X 2,1 ' deep, 600CAn 8H-3 $ each

RECHARGEABLE
2 Vdc 5 AH (USED)

--.

ORDER TOLL FREE

1-800-826-5432

ELECTRET MIKE

Cryoom# 0 1202
Control Voltage:
3-32 11de
LO<Kl
25 amps. 24·210 v ee
Clean. guaranleed
lunctoonal relays.
Standard "hockey puck" size:
2,25' X 1.75" X 0,90" ,
Screw terminalS.
UL and CSA listed.

PCS-75OQH MOBILE

TO PLACE ORDERS
CALL 1-800-643-7655

m~

P.O. Box 1234. Olmito. TX 78575 (21 0) 350-5711

Model CPX counterpo ise k it for Butternut models
HF9V-X. HF6V, and HF6V-X; substitutes lor ground or
e levated radials. Se lf-supporting tUbing bolts onto
base of antenna. Mast not provided.

BUTTERNUT ELECTRONICS CO,

Model HF9V-X (shown to the left) for 80175. 40, 30. 20,
17. 15, 12, 10 and 6 meters.

~
.

~ AZDEN 147 Newtt,.oe~rkRd" frrimSq ,HY1 1 010
.;::::i c O ' • • " O '0 . (S16132&-7501 FAX (516) 328--7500

Silli:

PDwer.
$ell$ili'lily:

A NO-RADIAL VERTICAL
THAT COVERS 80 OR 75 METERS?

THERE'S ONE NO WI

No. we won't insult yo ur intelligence by te lling you that it's a
"haltwave" or thai ANY vertical will operate more efficiently without a
good radial system than with one; it certa inly won't! If you want
expensive fairy tares talk to our competitors! If, however, you've no
room for even the smallest radial system just install the most efficient
mutliband vertical in the business, the HF9V-X, over our counterpoise
kit. You'll not only save a tidy sum but you'll work DX that the shorter
and more lossy no-rad ial ' nartwaves" 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 halfwaves. Ask for our free brochure for complete specs
on aU Butternut models and rece ive technical note rx.s-t -Dirty little
Secrets from the Antenna Designer's Notebook1 that shows you how
10 calculate the probable efficiency of any vertical antenna using the
manufacturer's own specs so you won't have to learn the truth the
hard way!

THEMAGICBAND - SIXMETERS. The best of both HF and VHF. Enjoy
great OXduring band openingsand full repeateroperationat other times.

BUILT TO MIL-STD-Bl0 2 YEAR WARRANTY
SPECIFICATIONS PCS·7500H AI-51
Fre~Metltlll : RX 46-Sol "1Hz 46-54 MHz
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PhoIo B. Eighth-grader Rose KB2QMK poinls out a location on the map fO eighth
grader Lisa.

HAMS WITHCW i'''"''

are lesson plan collections. ltIemalie
teaching ideas, softwa re, bumper stick
ers and a T-shirt. A copy ollha Alliance
Yellow Pages can be received lor free
by conl8.eting: NYGA, [)eparlmenl 01
Geology & Geography. Hunter College
CUNY, 695 Pal1l Avenue. New YQl1l. .
NewY<>r't 10021 .

8. Socia l Studies Standards: The
Nat ional Couneil for the Social Studies
has published Expecfa/ions o f Excel
lence: Curric&.Wm SlNlOards tor Social
srcees. This lXlCument sets down the
framework for a K-12 social stUdies
program whiCh can be inlegraled wlth
the other national standards in geogra
phy. economics, ci vics. and govern
menl. Performance expecteucns are
also included. The 18O-page book can
be purchased lor $15 lor non-members
and $12.75 lor NCSS members, plus
$2.50 for shipp ing, To receive a copy
write to: Whitehurst & CIarl<, 100 New
field Avenue. Ra ritan Cenler. Edison,
New Jersey 06837; (800)683-001 2.

9 . Geographic: Irquiry inlo Global is
sues (GIGI): Encyclopedia Britaniea ed
ucational Corp. has developed a set of
secondary instructional materials Ihal
give teaeers an altemaliv9 from stan
dard geography teXIS througt1 the use of
a CO-ROM and three videodtscs. For
more infor mal ion on 131131. con tact :
James Dunn, P.O, BoK 6115. Boulder,
Colorado 80306-611 5; (300) 440-7505.

II you use any of these materials in
a successful lesson in conjunclion with
your ham radio classes. please lei me
know so we can share your eKperl 
erces wiltl other teachers and instruc

tors. iii

ccotacn Wor1dWiS6, Dept . EF. .. West
Wheelock Street, Hanover. NH 03755 .

4. ZPG's New Elementary Kit: "The
Counting on People: Elemenlary Popu
lation and Environmental Activities" kit
is designed lor teeeees 01 !7ades one
thrOugh SiK. The kit contains 150 spiral
bound pages of lun elementary popula
lion activities and srcoent wcnsneets
which can be easily reproduced, The
cost is $ 19.95 plus $1.50 lor shipping
and handl ing nom: Zero Popu latiOn
Growth. 1400 16th street. NW Suite
320, Washington. D,C. 20036.

5 . Poster Ed ucation : The Global
Poster Corporation has produced over
20 posters with the Five Themes of
Geography in mind. A detailed ready 
io-cse set of lesson plans is ellclcsoo
with each posler. For a brochure de
scribing the posters ccotact; Poster Ed
ucation, 5 Howland Road, P,O. SOK
8774, Ashevi lle, North Carolina 26814;
(704) 253-4995.

6 . Free ERIC Digest: The Cleanng.
noose lor Social Stud ies and Social
Science Educat ion is olte ring f ree
Digest co pies and a packet of basic
info rma tion on the ERIC sys tem In
general and the ERIC Clearinghouse
l or Social StUdies/Social Science
EducatiOn eceeneens. For quest ions
or 10 request malerials ccetact Vieki
J. sc rseoe. (BOO) 266-3815; vscmeoe
@indiana,edu.

7. Alliance Yellow Pages: Maryca 
role Deane. a C81i1omia TC. has c0m

piled a t 2·page d irectory 01 publiCa
l ions and materia ls wI1ich have been
produced under Ihe auspices o f the
various Geography Alliances. IncluOOd

PlOto A. Carole Perry WB2MGP uses globes 10 make a point wilh elghlh-graders
Jordan KB2PYS and Renee KB2OMR.

1. World Game Institute: A nonprotit,
no~san g lobal research and eou
calion organizaliOn whiCh util izes a cre
ative, experfenttat approach 10 eouca
non. It provides computer software, a
Wood View Map series. World Game
Wor1l; shops, and publishes eteusucat
data from the United Nation s. the
Work:/ Bank. the Work! Resources lnsti
nne. and other sources. For more lntor
meucn on wnat is available contact:
World Game Ins ti tu te . 3215 Race
Street, Philadelphia, PA 19104; (800)
22().4263.

2. How to Help Children Become
Geographica lly Wera le : The NCGE
(National Council lor Geography Edu
cation) has published the booklet How
to Help Children Become Geographi
cally Lifera /e . It helps parents a nd
teachers learn how to teach baSiC ge
ography concepts to children. Single
copies are free, 50 copies cost $7 .50,
and 100 copies cost $12. For Inferma
lion write : NCGE. 16A Leonard HaU, ln
diana UniYersiIy of PervtS)'lvania. Inti
ana, PA 15705.

3. WorldWise Newspaper: World·
Wise is a monlhly thematic world af
lairs newspaper lor grades 8-12. Each
issue focuses on one timely topic and
leatures a eentet spread that prts the
topic in dear hIStorical and geographi
cal ccr ae xt. The cost is 75 cents per
student per month, or $6.15 per stu 
dent per year. For more terormauon

Sou~

The following nst 01 resources is
worth investigating. Some are free, and
they will all make good additions 10
your class library and reference center.

C410Ie Perry WB2MQP
M6cia MenIOtS Inc.
SIB/en Island NY 10313-0006

Geography Resources
Mosl amateur radio operators rec

ognize the relationsllip between speak
ing around the woOd and sharpening
one's geography skihs. Teachers who
use amateur radio In the classroom will
attest to the value 01 learning geogra
phy on a need--Io-know basis. Adding
relevance and a eme tun and excite
ment 10 the Iearnng process is a win

ning combination 10 both gain knowl 
edge and retail it.

A large section of my classroom is
devoted 10 geography reference books
and malerials, maps, globes, atlases.
ancI leners and stamp atlums from un
usuaJor el«ltic locations.~ otteo the
radio manufacturers g ive away class
room maps II you reque st them on
sch ool stationery. With the world
changng as quickly as it does, it's im
portent thaI maps and geography re
sources be constantly updated in the
classroom. The reasons lor ee upOal

log can make lor a great discussion
and lesson.
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NEVER SAY DIE
Continued /rom page 4

Arrogant Scientists

Working in the cold fusion 'iald has
brought me into contact with both open
and closed-minded scientists. I (Jon',
mind it a scientist, or anyone else lor
that matter, disagrees with others about
something. What annoys me is when
someone strongly d isagrees about
some thing Ihal they haven', bothe red to
lind Qui about.

"Well: lhey say, "everyone knows'
such and suc:h. 011, baloney. $u'e, we
know quite a lot about Inings we can
see and feel. When it gets 10 ee micro
and macro we know Jess, Okay, matter
is made of molecules. Molecu les are
made of atoms. Atoms are made of
electrons. protons, reueoos and stull .
Yeah. and what are they made of? Wei.
Quarks. And they 're made 01 sub
quarks. And then what? We have no
c ee 01how many more layers thISgoes
. . . levels of abstraction. If they're some
kind of energy. what kind?

On ee macro end cosmologists are
theoriZing allover the place. The Big
Bang comes and goes in populanty as
as\rOl'lOlTler"S and astrophysicists come
up with new data which requires retteo
rizing to explain the f\CW data. So they
argue over an expanoiog universe that
isn't expandi~ in:O anylhing. They the
orize about para tiel universes, worm
holes and SI4J8t" stmgs. Then some as
tronomers sttew it att up by disCOvering
tha t our Whole end ot the universe
seems to be moving ott to the teft at
435 mites per second. attracted by no
one has a clue what , or perhaps re
pelled, Liberats should like that .

II you've been read ing Newswee~

and Time, you know that astronomers
and cosmologists are battting each oth
er over a welter ot co ntradicting theo
ries. Cover stories, no less. Every time
a group of astronomers comes up with
new mtcrmatcn, it seems to blow att
previous theor ies in to hy perspace .
Have you been reading about the Great
Wall? The Great Al\factOf1 The misSing
Dar1l Matter? Don't wait 'or the SCJEln
nsts to agree before plung ing into this
mess because you aren't likely to live
that Ioog

Yes, 01course I can recommend a
couple of good eoces. One 01 the best
and most readable is Exploring 'he
Physics of the Unknown Universe by
Milo Wolff . Ir s $ 15 in paperback, so
look for it. Milo is a good Iriend and one
01 my scientifiC advisors lor "Cold Fu
SiOn.- Also in papertlack. at $14, is The
Big Bang Neller Happ ened by Eric
teree.

rve a news nash lor you: SCientists
are no smarter than most 0' the rest 01
us. They oon't even know much more
about most things outside their special
niche !han we do. The major difference
is that they have taken the tll1'le to learn
a whole 101 eeour one thing. They've
become expert s on it. Wett , you'll be
surprised at how lillie effort it takes to
catch up with most 01 these specialists
When I tackled ham teletype I started
Irom ground zero. Within a year I was

writlng ar1ides and then I wrote the fifsl:
book on the sltl;ed and had a regular
column on it in CO. And I didn't do any·
thing that anyone else With the guts to
tackle the subject couldn't have done.

When microcompulers came along l
decided it was bme 10 learn about them.
When I escoveree that there were no
decent books or magazll'leS 10 tIeIp me,
I started By/e. I knew that this incredible
new development would spawn a need
l or Information. I wa s right . Wh en I
started it I had 10 hire an ed itor who
knew about computers. A year later I'd
learned eoougtl about. computers to edt
my nex1 magazine in the Iiekt, and 10 be
oul lec1uflng. That wasn't a matter 01
any great brilliance on my part, just the
result0'a lot of hard work,

The compact disc gOI me involved
with digital recording, so I had to start
fres h in that field . No. 1 haven'l been
watching Geraldo, Oprah, Donahoe and
sucn. No ball games. No quiZ shows.
Darned lew sitcoms, But I have read a
bunch 01 book s and attend ed coote r
ences . It's your option whether you
wanllo be an expert in something or a
dummy. None of Ihis stuff is very dlffi
cut 10 IXlderstand if you bother to react
Well, most of it. I have 10 admit to being
ove r my head on pa rti cl e physic s,
where there are over 200 particles lIy·
ing arou nd, But I'm working at it. so
maybe by ne~t year 11181 least be able
10 ask the experts questions.

Amateu radio is io desperale need
01 some pioneers. Here we are, stuck in
the 1960s wi lh ou r technology. We
should be using digital voice and devel
op ing our own data compacting algo·
rilhms. We should be zapping data
through our ham satellites al28.8 kB, at
the least Inslead we are stil Iigflting i1
pllei.4>S when someone comes on from
a rare country, Or not rare, if band con
cnons are lousy Heck , I've seen pue
ups just for Venezuela when DXers get
really desperate.

With Itte Internel loonllng as an al
ternatIVe to amateur reco. we'd better
gel cracking We have me satellite
bands. We even have some seteates.
What we don't have is lhe technology.
We got star ted with packet around 20
years ago, and have been progressing
at a snail's pace ever since. We pc
neered sideband 40 years ago and
haven'l budged an inch srnce. We got
busy with repeaters 25 years ago and
we' ve hardly seen a smidgen of
prog ress since. In 1970 I had a re
peater on a local mountain which re
peated on either 10m or 6m as well as
zm. How many do we have ~ke thaI 25
years later? r ee reg.Jsted.

Neither my maM nor my reading of a
stack o f ham club newsletters eve ry
month give me any cause for hope.
How 's ab out getting 0 11 your du ll? I
w ant to star t se eing some arti cles
showing progress. And no, you're not
too old 10 start something new. I'm 73
and busy learning. Doc Patterson, lhe
chap who gOI the tu st cold tuston
patent , is my age . When a nine-year
old girl can get an Extra Class hcket
and a 73-yeal-01d invenl drcJes around
some of the world 's top labora tories,

what's your excuse?
If you canl provide some ar\Jdes lor

me to publish 10 help jolt us into action,
al least review some books we can
read that may help us get stanec.

tt'a lmpossible

When John campbe~ W2ZGU, the
ed itor of Analog, told me about the
Herronymcus Mach ine 1 frankly didn't
believe him. II was just too preposter
ous, It violate d every thing I' d been
taughl. lt viOlated my experience, It was
obviOusly completely impossible. Then
came Henry Gross" Wishing Machine,
which was even more absurd . John
was an amazing genius and he was ill
to everything. A lunch with him was like
riding an inte llectual ro ller coas ter,
going into electrochemistry tor a few
mi nutes , then into nuclear phySICS,
psychology. SOCiOlOgy. and so on. But
when he came up With stuff thai was
palently absurd , even though the
machines had been patented, I rolled
my eyes

I had the same reaction when pyra
mids came along. l.iItIe paper pyramids
can sharpen razor blades? Sure. And
mummify dead animals? Har-de-ner.
But what if little paper pyramids really
can sharpen razor blades and there are
photomicrographs to prove it? What do
you do when something is clearly im
possible , yel it happens?

Well, G. Harry snee has liendlshty
come up Wi\tl seven machines you can
build for yourself and test They're all
Simple to make, and the realty irritalmg
part is that every blessed one of them
works. None 0' them should or even
could possibly work , The nice pert 01 it
is that they all will work, whether you
believe they will or not. Even worse ,
they'" work With the dot.tlle-blind sceo
uuc lest 100 . You're going to have 10
lace the tact that they aU do work and
that we haven't a scennuc clue as to
wn,

The scenntc approach to al this is
to pooh-pooh it and not bother to lesl
any 01 them since there 's no known
way they can possibly work.. That's ee
approach some ole-line scientists have
used with cold Ius ion, and never mind
the dozen s of labs around tha wor ld
generating completely unexplainable
large quantities 01 heat. It isn't possible.
eeresore eere's no reason to check It
out.

Now, it you'd like to upset yourself
and prove the completely impossible is
real . Invest in Stine's book. II 's 207
pages in paperback and is available
Irom Top 01 the Mounta,n Plblishlng,
Box 2244, Pinell as Park FL 34664.
send S18 (postpaid) lor Stine's Amaz
ing and WonderfUl Mind Machines You
can Build

The book shows ire tube version 0'
the Heironymous Machine, as well as a
transistorized version, ancl even a new
Ie model thai you can assemble in a
few minutes. This gadget will tell you
what metals are in anything you pUI by

the input COIl. and what percentages ot
each metal. This, of course is complete
ly impossible. But it gets worse. You
detect the presence 01 metals by feeling

.
a p1asliC or glass plate wtjch is over the
QUIpuI co~. Yes, Inrs loot thing wift work

whelher you believe il or not. It'll work
'or mo st peop le , but not al l. Around
80%. And 'or meso for whom it works, it
wor!Is repeatably. even when the coer
atcr has no clue as to whal is bei ng
lasted,

It gels worse. The damned thing
keeps right on worKing with the power
turned off. Wor1ling repeatably Now ex
plain fhal to someone. But , alas, it gets
even worse, II turns out you can re
place that Ie circuit With an inked draw
ing of the a rcuit, connected 10 lhe input
and output coils with thread instead 01
wire, and it keeps righl on wor1l ing, like
the Energizer Bunny. You do have to ra
Ink the battery drawing now and then to
keep it running. Apparently the battery
li"awing runs out of juice when the ink
begins to lade.

AIIlhis is pure hoakum, right? It's so
Ioolish you'd never try to build even the

simple machines that Stine describes in
det ai l. It' s no t worth reading ab ou t.
Okay. line, don't look through eameo's
telescope. Don't hang a cot4lle nickels

in a potassien carbonate solutlQl'l and
see if excess heat is generated. Laugh
and jeer at guftible old Wayne. Obvious
ly I'm losing what's lett 01 my marbles.
Well , tha t's what a bunch of readers
were saying when I started pushing 2m
FM and repeaters back in the 1960s,
They said it again when I pushed micr0

computers in 1975. I sure must have
started out with one big bag 01 marbles
to lose so many and still keep going. So
make poor old Wayne look dumb. Get
the book, bui ld the gadgets snoe de
scribes, and prove they positively woo·t
work by lasting them yourself and on a
bunch of l riends.

My grandfather showed me how to
oowse with a beech nee branch when I
was about seven years old. It worked
for both 01 us, Dowsing works just l ine
lor people all around the worfel . They
dowse lor water, Oil, minerals, under
ground P'P8S. and so on. Nobody has a
due as 10 how or why dowsing works ,
so the pathological skeptics just refuse
to accept it. To me, when something un
explainable happens, that's the time to
siert hnding out why, not the time 10 say
irs all a lake , never happened . and
ignore it. We've Iosl a 101 01 valuable
knowledge and experience via oeeo
logical slIepliCpressure,

Ju st look at wha t the hea d 0 ' the
DOE has been able to do to the Ameri
can oold fusion research enon He at
mosl singre-handedly has put AmeriCa
way behind many otheI' countries ., this
new fteld; Japan in parllCUlar. The cold
fusion pioneers in India and naly are
heros, rere they were nchculed and no
mruateo. Well , that's what happ ens
when our gove rnment gets involved
with just aboul anything , The govern
ment seems able 10 screw up every
ttWlg it does.

Virlually every mao r contributor 10
health cafe cost escalation has bee n
caused by govern ment meddling. Ditto
our school system, whICh is the worst in
the developed world, and making us
less and less competitive with the lar
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better educated people in ot~r coun
tries. When Bulgarian school kids easily
outperform ours it's almost time to do
something about getting the govern
ment out 01 the education business. I
keep hafping on that, don't 11 Wen, you
aren't doing anything.

Now send lor th at book anet stop
procrastinating . " net renew your sub
~ 10 73 while you're at iI. Hedl.,
subscribe to Radio Fun too, ii 's only
S35 fa' tile combo (every radio and lV
progra m en ets wi th a commerc ial ,
righl?).

Committing Slow Suicide

Every now anet tI1en a reader senets
me a newspaper or magazine article
d eiming lhet the evdence thaI magnet·
ic fields can make people sick is exag·
geralecl .J~ as the 1ObaCCO companies
spent big money to buy scientists 10
claim lhat lhey hadn, yet seen any coo
elusiv e evidence connecting smoking
ancl cancer, the power companies are
buying as many scientists as they can
to keep from being lcreed to re-rcote
power lires away from schools and to
move dist ribution transformers away
from houses.

. II you've teee reading my sluff lor
long you know that I'm no! a Chiell.en
UtIle . I cia my homeworlt careluly be
fa'e I go ou1 on a ,mtl anet repor1 whal
I've lound to you. You've never seen
me gelling all het up over acid rain, the
nudear winter, the greenhou se effect,

Alar, and aN Illose other similat -sceo
lmC' ecoscares .

For those wh o have been brain 
washed by the medl8 and alen, sure
that oIet Wayne is on fum ground, I've
cited several exce llent books on the
subject. Well, mere's another one just
out. Stop being chintzy and spend the
10 bucks. Look lor The EMF Book by
Mark PInSky; Warner Books 67004-9.

For several years rve had a fiSI 01
the scien ti fic papers leporting on reo
search In lhe lield posted on the 73
BBS. Hunclreds of papers. On several
cceeseoe ee bibliography has come in
handy fa' groups f9hIing~ CXlfTlllI 
nies who have wanleet 10 string high
tension wires nea r thei r homes or
schools, helping lhem win. When the
B8S activity fen off, wlltl mosl leaders
turrwng 10 Ihe Internet lot e rll8ftail'lment,
I closed down the BBS. II Ihere 's
enough interest we mighl post the ~Sl

on the Inlernel. II runs to around 80
pages, so iI's not lrivlal.

The ....ning For Hams

II you are in an area where you are
in much more than 1 m~igauss 01 mag
netic l ield you are adding 10 your risks
for any number 01 i llne sses . These
flBlets have much more of an effect on
rapdy growing things, ~ke kiCIS anet ba
bies during pregnancy. Anet remember,
the changes in the DNA which these mr
crocurrents cause are not going to be in
any way ber.eliciaL When you damage

DNA you are causing long-term Forrest
Gump-type p robrem s. Dillo when you
screw with your immune syslem.

'Yt:u" body is generabng an kinds 01
slUff IIlat can cause trllltlle when you
immune system slacks off. Millions 01

~ny cancers, and so on, are handled by
you r immune system. Unless it gets
damaged, in which case aYkinds 01 aw
lui Ihings can result. Mlcromagnet lc
lields inter1ere Wltrl the cxrnmuricalion
between your cells, inlertenng with tI1eir
normal juncton. This probably explains
why hams have such an e~vated can
cer ri$l( compared 10 the average couch
potato.

You Should ge t a miligaus smete r
and check out the fields In your Shack.
Your tra nsceiver may not be all that
bad, bu t il you 're runni ng a li ne ar,
you're probably gong 10 l Ind thai you
have 10 move if several leet "om where
you've been using it to get me field
<lown to a safe level.

The worst p rob lems are n' t I rom
steady fiekls, but Irom rapidly changing
fields . Thts is suspected 10 be the rea
son lhefe are so many illnesses report

ed near power company subslatlons,
whe re huge transients are generated
regularly. If you are a ON operator and
are fUlning a ~near within a few leet 01
your body, Itlis coukl explain why you
have gradually turned into a menial
basket case and have been writing real
ly slupH:! letters to me.

Sure, I joke about th e surprising

number 01 Extra Class hams who are
certifiable nut cases, but there's a Iol 01
data suggesting that I may not be e~ag·

geraling as mucI'I as I pretend. The Ex
tra Class hams I know who are the san
est are Illose who cheated to get their
tickets and who never operate CWoHm
mm, perhaps a good ham lawyer coold
bring a class action suit against Ihe
FCC tor lorcing hams 10 drive them
setves crazy WIth the code?

But, in addit ion to screwing ~ the
brain, II CW is also causing care ers.
why lake unnecessary chances? Move
the joeer. I have no problem with hams
enjoying ON. II's 100. But thaI's no rea
son to slowly accelerate the receipt 01
your Silent Key certificate. We all have
enough problems keeping our immune
systems in good shape as it is. It gets
weakened When you gel too tired, or if
you have a senous trauma. ThIS ex
plains why spouses often die shortty af
ter their husband or Wife dies. The trau
matic shock lowers lhe immune system
so that any passing germ or virus can
grab holet and do them in. For instance,
about 33 hours aller a Itghl with your
Wile you can expect a cold or some
kind 01 seeming accident.

We're very fortunate tnar one of the
work:l's leading researchers in the EMF
II9Id is Dr. Ross Adey K6UI. I've pub
eeeo his leshmony before Congress in
73. He testified on the Gangers 01ceau
lar telephone s, police radar units, and
magnetic fields arouncl the home.

VAESU
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CA LL FOR ALL YA ESU

GOOO TIL JUNE30Th
$50 e-r- rooo. 10000 $ 30 FT- 5 100. 5200
5 50 FT-9 9 0 . gOODe $25 ROT ORS
5 5 0 FT·9OOA T . FT-840 520 FT-11R , 5 1 R
$50 FT- 5 3 0 520 FT-2500M, 2 2 00

~ LENTINI
COMMUNICA nONS INC.

21 GARFIELD STREET, NEWINGTON, CT 06111
" ·F 10-6. L:;;::J ~ ~_1' Same .Day C.O.D.s
SAT. l G--1 ~ c:::4 ~ Sh,ppmg OK

S SAVE S
YAESU

Discount Coupons

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

~. --- - --0
FT-5'00. FT·lo2OO2'IV"'OMHl _ ,...

YAESU DISCOUNT COUPONS

st-ssc
l00w_ Trw oc , ..'

1-800-8BAVPAC

*Simple Installat ion

* N o Exter nal Power

* S ma rt DogTW Timer

* Perfect For Portable

* Assembled & Tested

400 Daily Lane
P.O. Box 5210

GraDlS Pass, O R
97527

Model BP- I

Packet Modem
Mad~ in U.S.A..

[~I

whether you' re an exper ienced packeteer or a newcomer wanti ng to

explore packet f(X the f irst lime, lhi s is whal you' ve been waiting for !
Thanks Itt a breakthrough i n digil aJ signal processi ng, we have
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" you or your lamity are st~1 using
electric blankets, you're asking tor ma
jor problems. Most 01 the other home
eecncoc equipment is fairly benign, or
is used for only a sho rt time . But II
you've seen somea11he photos aI guys
who losIlheir chins to cancer due 10us
ing ele :Iric shavers , you'd better under
stand what a lew added miligauss ap
plied regularty can do.

The most vulnerable are youngsters.
but eltteooed exposure can do in evan
the nastiest aI old-timers.

M.klng Money From EMF.

You can get some darned gOOd
gaussmetera I'\OlIt lor welt under $100 .
An enterprising ham or ham club could
make a good buck and do a fabulous
public service by gaussing OUI homes
and businesses tor people. And every
member's ham shack. Buy a meter and
then charge $20 or so to check cos
tomers lor dangerous magnetic fields.
How bad Is rt around their microwave?
Around their computer? Their projection
TV?

With classil\ed ads in the local pa
pers. want advertisers, and shoppers. a
dub coukI be kept busy gaussing out
the town. Al the least il could be a nice
spare-time bosoess for someone. Print
up a niee-looking certificate you can Is
sue showing tM home or business 10
be free 01 CW1gerous magnetic fields.

As you rind and e~minate magnetIC:
fields you can send releases on your
1WOr1I. 10 the media and thus get more

ptbIiciIy tor you work, and tor the ham
d ub. It'll be nice to be seen as s0me

thing other than a bunch 01 techno
nerds with those ugly big radio towers
who cause interference to TV and hI-fi
systems. And 'A'ho knows , the publicity
could get some kil:1S to eschew TV and
come 10 a club meeting so your old
bmers can make !hem 'Nisl'!lhey'd rev
er cene.

Memory lOll

A reader bought a brand-new rig ,
one with a bunch d memorieS. But he
found that Iffhen he turned 011 11'18 rlg
the memories 8Yaporated. That didn'l
seem righl lo him, so he went back 10
the store where he bought it and asked.
This was a branch of e national ham
chain, mind you. The salesman said oh
yes. that's the way these rigs work. He
then demonstrated this WiItl the one on
(isplay. Sure enough, the memories al
blew away 'Nl'len the power switch was
turned off.

Now, being one of the small percent
age 01 ha ms who had managed to
graduate from 00I1ege with some read
Ing comprel'l8nsiOn, our I'I8ro did ee
unbelievable-he oons~ed the instruc
tion book. Yep, the memories were sup
posed to survive minor emergencies
such as turning 011 the big switch. The
power source lor the memories was a
smal .lhium ballery buried deep iMIde
the monster. very deep.

au- hero, only semi-daunted by th iS

news , got out his looIs and starteG the

eltcavation. What he eventualy Iound
al the bottom d the pilwas a Dead litti
um battery. Wou ld you believe that the
manutacturer had soldered the thing In?
Aller a short memorial service, more
filled with oaths than eulogies, our hero
eareluly soldered in a new Iithil.rn bat
tery. making sure not 10 fry the battef)'
in the process_hich ma y be what
happened to the lactory-instal led bat
tery-and relilled the excevauon. Yes,
01 course the rig worked Just l ine, com
plete with more permanently memo
rized frequency settings.

So, I suggest, if you buy a rig with
AlZheimer's, take it back to the store
and donl faU lor any balooey. l et them
disinter and resurrect the de ce ased
battery.

0 1 course , il Ihis whole memory
business is more tl'!an you can deal
Will'!, then rever mind.

F1gtltlng Senility

This Is a SUbject whIch should be
near and dear to at least 70% of the
active hams. In case you don't read
the Wa' SITeeI JoumaJ, you missed an
interesting artide on...arding 011 senility.
Luckily reaoer NSPWY is a much bOOM
person than you and eeecs his Uncle
Wayne's need for inleresting clippings
In mind. Wayne does not read any
newspapers. No lime. So rt's up to you
to check through your papers and dip
out and send me anything having 10 do
witI'! UFOs, ham radio, medical l acts,
scuba diving, and so on . I haven' made

any sec ret 01 what interests me , so
keep some scssoes handy.

Anyway, It turns out that not only
should you be oul there walking bflskly
lor a couple of miles a da y, ge llin g
some actual sun rays lmo your eye
balls, taking your vitamins, and stuff
~ke that, your brain also works on the
cse-n-cr-ose-n ba sis. Once you start
vegetating, you r brain Is ooing to lum
into a turnip . So stop beefing aboul my
editorials not all be ing about amateur
radio. Start gelling some aI the books I
recommeod. Gel some others 100. AM
if you find any thai are real inl8f8Sbng,
let me know so I can buy them too . I
may suffer Irom a 101 01 old·age mis
eries, but turning senile isn't likely to
be one of them. I read every minute I
can spare. I jog a couple miles every
day. I take my vitamins. l eal l'I8atttl
i1y. The resu lt is lhat, despite som e
recent massive emcucnat Ifaumas
caused by crooked emptoyees, I'm
going strong.

This Is one 01 the reasons that pe0

ple who retire and take it easy die so
tasl Getmg QUt there lor gaIf may~
you exercse, but it ian, going 10 keep
your brain lrom turning into puOcling. It
isn't too late to get some eooes and
start learning . O r maybe tak ing on
some uoe for elmering. Or even some
doddering old-timers who could use the
company nem radio offers. You sore
donl get looeIy when you have a I'Iam

rig at hand, and lonelineSS is one of the
major senior CXlrr1llalnts. •
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SPECIAL EV'iNTS'F_k~"
Ham Doings Around the World

/Jslings are free 01 ctlarge as space permits. Please send us your $pedal Event
two monlhs in advance of lhe issue you want ilIa appear in. For example, if you
wan l it 10 appear in the Ap ril Issue, we should receive i t by January 3 1.
ProviOO a clear, concise summary of the essential details aboul your Special Event.

JUNE 3

KNOXVILLE, TN The Radio Amateur
Club 01 KnoKYilie '11I.1hoIcI its 29th annu
al HamfestlCo mputer Fair althe Jacobs
Bldg. in Chillowee Park, from 8 AM-3
PM. Setup Fri. eve, and before the
cklor.i open on Sal. VE Exams. Talk-in
on 1-47.30 and 224.50. cal Angela Crig
ger N4RPR, (6 15) 694-9071.

JUNE 4

BUTLER, PA The 41 st Breezeshool
ers' Hamles! wi. be held 8 AM-4 PM on
!he Butler Farm Show grounds. Talk-in
on 147.961.36. To reserve Flea Mar1let
aees, seM d1eck lor S15 pet table and
an SASE 10 Ray wr.ange, W3BJS. 5530
Cove Run Rd., Cheswick PA 15024
9451. For Gener al inlo call me
Breezeshoolers' HOl line at (4 12) 828
369<.

MANCHESTER, WI The 18th annual
Chelsea Swap 'N Shop wiI be held by
the Chelsea AAC, Inc. at the Chelsea
Fairgrounds, starting al 8 AM. Flea Mar
kel Setup at 6 AM. Talk·in on 148.980
Chelsea Rptr. For Info, mail your reo
quest with an SASE 10 Chelsea ARC,
Inc., P.O. Box 325. Manchesler MI
48158; or cal Gal)' R. WUnayer. (313)
_9'911
MANASSAS. VA The Ole Virg inia

Hams ARC wi sponsor the Manassas
HamJesttCompuIM Show at the PrJ'lce
William County Fairgrounds, starting al
8 AM . r eucete-e 7 AM. Talk- In on
146.37/ .97 and 223.06/224.66. com
mercial vendors call Joe K4FPT al (703)
257-971 9. For general lnlo , call Mal)'
Lou KB4EFP at (703) 369-2671.

JUNE 10

WINSTON-SALEM, Ne The Winston
Salem HamfestlComputer Fair will be
held at Dixie cassc Fairgrounds, 6 AM
3 PM, by the Forsyth ARC, Inc. VE Ex
ams by pre-reg . only. Ta lk _in on
146.041.64. se-e SASE 10 8if Patterson
KD4 RGB, Winston-Salem Hamfesl,
P. O. Box 11361, Wins ton-Salem NC
27116. Tel. (9 10) 723-7388 (24 hrs.).

JUNE 11

COVINGTON, KY The Northern Ken
tucky ARC will hold "Ham-O-Rama
'95"al the Erlanger KY LionS' Park (on
Sunset Ave.) starting at 8 AM. Flea Mar
kel sel-up al 6 AM. Talll·in on 147.255+
or 147.375+ Rpt rs. Conlacl KC4FET,
cia NKARC, P. O. Box 1062, Coviflgtoo
KY 4 10 ' 2. Tel. (606) 34 1·121 3; FAX
(606) 384-4002.
HANOVER. PA The Pleasant H. Com
puler/Hamfest will be hosled at Pleas
ant Hill Fire Co., (ATE 94. 5 mt So of

Hanover) by the Hanover Area Ham
ming Assn.. Trne: 8 AM-m . Talk-in 00
146.895-. contact Rodg er Gibson
N3ICJ , P. O. Box 820, Hanover PA
1733 ' ; Tel. (410) 239-8451. To inquire
aboul VE Exams, call Bill NZ3J, (717)
359-7090. Teslng wil be at 8 AM.

QUEENS, NY The Hal of SCience ARC
HamfeSl win be held al the NY Han of
SCience par1ling 101, Flushing Meadow
Park, 47'()1 111lh 51. Setup at 7:30 AM.
Buyers admit1 ed at 9 AM. Talk-in on
444 .200 WB2ZZ0 Aptr., 146.52 sim
p le x . For info , call evenings only,
Charles Becker WA2JUJ, (5 16' 694·
3955 or Arn ie Sch iffman WB2YXB.
(718) :J43.0172.

WILLOW SPRINGS. IL The Six MeIer
Club of ChiCago, lnc., will hold their 38th
annual Hamfest at Santa Fe Park, 91 s1
and Woll Rd., starting at 6 AM. For ad
vance t ickets. contact Mjke Corbet!
K9ENZ, 606 South Fen ton A ve.,
Romeoville It 6044 1. Deaees. lor Pavil
ion re serva ti ons co ntact Joseph
GufW8/n WA9RIJ, 7109 B/acktwm Ave.,
Downers Grave IL 605 16; Tel. {708}
963-4922. Talk-in K90NA 146.52, or
K90NAiR 146.37f .97 (1072 Hz).

WINFIELD. PA The Central Pemsylva
ria Ham and Computerfesl WlII be sp0n

scree by lhe Milton ARC at the Unian

Township Fire Co. Carnival Grounds.
The event starts et 8 AM. Talk-in on
146.371.97, 147.781.18, 146.52. For illlo,
can Dave Welker AA3BO, days at (717)
286-078 7; eves., (717) 286-0787, or
write S.II.A.R.c. , PO. Box 73, Hummels
Wharl PA '7831-('1073.

JUNE 15-18

RED DEER, ALBER T.... CANADA The
c eeuar Aberla Radio League will host
their 25th Anniversary PicniC and Ham
test at the Burbank Campsite, located
approx. 8 km. NE of Red Deer. AIlerta.
Talk-in on 147.150+ MHz, or 146.520
simplex. c ontact Bob VE6BLD, Box
109'. tancombe Alberta TOC ISO,
Canada. Tel. (403) 782-3438. Packel
VE6BLD tI VE6RDR.AB.CAN.

JUNE 16-17

$ T. PAUL. UN "ElectroniCs Fair '95"
wil be held at the AldriCh Arena. 1850
WtvIe Bear Ave., MapleWood MN. TNs
is an Amaleur Radio. Hobby Electron
ics. and Co mputer Swap & Sho w.
Times: Fri., Flea Market 6 PM-9:30 PM;
Exhibits 6 PM-10 PM. Sat., Flea Marllet,
6 AM·3:30 PM; ExhiM s, 8 AM·3:30 PM.
EleclriCity not available in flea market.
For eommercial booth and d ub exhllil
info. contact ElectfOflics Fair, P.O. Box
2633 1, 51. Paul MN 55'26. Tel. (612)

Order direct from our factory or from one ofour dealers Dear you!
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BP-8 Icom 8.4v I.j()()mah ~,,! xow 14999
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653-9999. Computer users, ca ll HAM
LINK, (612) 426-0000 (300-28,800
baud) anc (6 12) 426· 1010 (300
14.400).

JUNE 17

BANGOR. ME The Pine state ARC
will holel rne · Bangor Hamlest'
011OO-1300 hrs at Herman Elemenlary
School. Talk-In on 146 .34 / .94 and
146.52 simplex. There are 3 camp
grounds and many moIeis within 5 miles
of the Hamfesl Contact Roger W. Dole,
RR'2 Box 730, 8angof ME 0440'; Tel.
(2On 84B-3B46,
DUNELLEN. NJ Rarnan Valley RC "95
Hamles!" will be held at Columbla Park,
7 AM·2 PM, Talk-in on 146 ,625 rptr,
146.520 simplex. Contact Jo/ltI Manna
WA2F, (908' 722·9045, or Bob Pearson
WB2CVl., (90S' 846-2056 belote 8 PM.
LANCASTER. PA A Computer, Elec
tronics Show, and Hamlesl will be held
at Centerville Jr. H.5" 865 Centerville
Rd, 9 AM-2 PM, by the Red Rose Re
peater Assn. Talk-in on 147.01 5(+) and
449,575(- ). Ven:lofs , cornact Mark Wal
ton , (7f 7) 560-2321; FAX (7f7) 560
mo.
MIDLAND. MI The Midland ARC will
hold their 201h annual Hamfest at the
Midland Nan, Guard Armory 8 AM·1
PM. VE Exams. New and used amateur
electronics and equipment. Talk-in on
147.00(+ ) Midland , contact MARC
Hamfest P.O, Bex 1049, Midland MI
48641, Please SASE, or call {517} 832
3053eves. and wknds.

JUNE 11

CAMBRIDGE. lolA A Flea Markel will
be held 9 AM-2 PM at Albany and Main
Sts., by the MIT Radio Soc. and lhe
Harvard Wireless Club. For reserva
tionsflf'lfo, cal (6m 25:J-.3776. Mal ad
veoce reservatiOns before June 5th to
WIGSL, P.O. BOil 397082 MIT BR.,
cambridge MA 02139-7082, Talk-in on
146.52 an d 449 .725/444 .725 pi 2,0.
W1XMIA.
MUNSTER. IN The lake County ARC
will hold their 23n:l Annual Dad's Day
HamlaS! at tha lake County Fa ir
grounds in Crown Point IN. Setup at 6
AM, open to the publiC 81 8 AM. VE Ex
ams at 9 AM. Talk-in on 147 .000(+).
Contact John Gianotti KF9GW, ' 513
camellia Dr., Munster IN 46321 . Tef.
(219) 922-1065,

JUNE 18-25

CERRITOS. CA Yaesu U.S.A. 1'1' 111
sponsor ' DX-Caribe Cruise '95· , the
second In a series of Amaleur Radio
theme cruises. Gnd Square Itinerary:
FK-42 Aruba , June 16, 17, 18; FK-53,
63, 74, 84, 85, 95 Dominca , June
19/June 20 ; FK-95, 94, 93 Barbados,
June 21 ; GK-0 3, FK-93 Marl ln lque ,
June 22. For cruise into, contact Landry
& Kling, Inc., 1390 SoutttDillie Highway,
Suite 1207, Coral GabMs FL 33146. Tel.
(BOO' 448-9002. IflQUiries from OU1Side
lhe US may be eneeree via FAX 10
Landry & Kling, (305) 661-{'977, Opera
tions will be mobile from Oolptlin Cruise
Line's 5 .5 . Ocean Breeze. and OX·

pedition style from beach kleations.

JULY 4

HARRISBURG , PA The Harrisburg
RAC will hold a Hamfest at Bressler PiC
ric Grooms 8 AMol PM. selup anlH ail
gating al 6 AM. NO O\IE'lI~ht camping.
AI vendors must collect PA sales tall .
Talk-in on 146.76/.52:. For table reserve
nons. contact Tom Hale WU3X, Box
418, Halifax PA 17032; or call (71 7)
232-«JB71or info.

J ULY 27-30

COLORADO SPRINGS. CO The ceo
jra! Stales VHF Soc . w~1 hold tts annual
eoorerence July 27·30, Papers for inclu·
sion in the conference proceedings, or
lor presentation at the conference are
toereOy soliCited. Oedne lor papers is
early May, 1995. For inlo, please cce
tecr Hal Bergeson WOMXY, Program
Chairman, 809 East VermiiO Ave., Col
orado Springs CO 80903. Tel. (719)
47J.f)238.

SPECIAL EVENT STATIONS
JUNE 2-3

BAITLE CREEK. MI scuvem Michi·
gan ARS will operate W8DF June 2nd
2100Z·June 3rd 21 00Z, 10 commemo
rate ·Urt)andale Area Homecoming ,'
W80F wi! coerete ON and SSB in the
lower 25 kHZ of the General 10-80 ma
ter bands, and the Novice subbands.
For a Special Event Card, send a Sll0
WOOF, P.O, Bex 934, Battle Creek MI
49016,

JUNE 2-4

DES ARC. AR The North Cenlral
Arkansas AR S will sponsor Station
KB50BI June 2 18001-June 3 02001,
and June 3 16001-June 4 0200Z, 10
commemorale Steam Boat Day5_Oper
a\lon wiR be in the General porhons 01
15, 20 or 40 meters, and Ihe NO\lice
por1 ion of 10 meters, if cooditions per
mit. For a OSl, send a g" x 12' SASE
(or send $1.00 and we win proylde the
esweiope and postage) 10 NCAARS,
P.O. Box 9 11, JurJscnia AR 72081 , or 10
KB5DBI at the ca" bciok Bddress.

HAINES FAllS, NY The l ong Island
Mobile ARC's Junior Operators Commil·
tee will operate N2LSK rrom their ORP
camping weekend at North lake Camp
Grounds in Greene County. Operalioo
Wli be on or near 7.040, 3.560 CW and
7.225 phone , For OSl, send SASE to
Robert Todaro N2JIX. 2218 E. 73rd St"
Brooklyn NY 11234,

NORTH OLMSTED. OH The We st
Pan.. Radiops ARC wil operate WSYM
on Salellile and HF June 3 OOOOl-June
4 1600Z, in conjunctiOn with All Scout
Weekend. Operation will take place on
satellites RS·1011t , RS·12, and RS-15,
as the orblts and modes permjt. Whefl
salellites are I"lOI: available , WBVM may
be found on 3.880, 7280, and 14.280
MHz, ON ceeratce wi" be 30 kHz up
in lO Ihe General poruoe 01 me CW
band s, and in me Novice CW bands.
OSl with regular SASE for a card , or
9' x 12' en\lelope for a special certih-

Joe Brancato
THE HAM CONTACT
PO Box 3624, Dept 73
Long Beach. CA 90803

BUYAMERICAN, BEmR PRICE AND QUALITY

The S8130 SMART_TUNER ;5 th. be st HF e ~ tOI~ne, at Iny p'ice.•nd to
promoie a P'O<luCI tha i IS f'nlIde in Ihe USA. we're otlering It I t tr>e Ollo/l,anteO<l
beSI ptIee or onI\I S449 ,00! ! WHY THE SGZlO' eECAUSE: _ you lune an
__ atl's _ you Ife fe5OI\3Dng ..aflIema. lnsIeaa or;.lll maIr;:hIng Ihe
eoa>: lei N.- II _ _ "'"'*- _.,.,. AT&>. __ The.-.. YOUR
SIGHAl. GETS OUT MUCH !lETTER. The K...- A1'5O, Af4S0 and _
_ U"oerscan ""'Y ....~ 3:1__(Y£S onI\I3:11... 1orgei malttW>g
Iin)1IWIg Ilu1 • laifIIr _t antenna. The SG230 can match !rom 0.5 Ohm to 10
kilOhM 1tltenn11 (UP to I 200:1 mismllChl. so Ccan eUly f'nlIlCh 'I"""'" ~re&.

dipOles, raln-<oYllers, shoI>I"ngcans, ell:: , Tl1e ,,,,,,Ii MORE POW€R,

To 0Idst, _ ehsd< CIt.....-..y _ willi $8 50 lor~, -.ng Mh 'f'Nl' shipping--. (.......~ u.s. Pool
011... -.. UPS"'nol~""To .."'.... ......-1eI

Use Your Reader Service card Today! Our Advertisers Want To Hear From You!

CA RO_ "_' l'.,. _T... -.....-.o. _ e--..R PO "'pIoi-._u.S IoIonoyOrdeir
• 117,1010< shiIIP"9

~ TI'¥!.ORO II you *"" mOfl! doImatiDn please s.eod • SASE 10 II>e lIbc:Pve llddn!o$S. For COO O!'OI!<"I. eat
snc. 1987 (310)433-5860. OUtSide d CA Order. Only eel (800)933-HAM4 "" leave. message.

n.. SG2000 "'" tr..*" ~" .~ acepIed Ior"""""~"",,,..._e
___ U.S.""'.'e""'_~I...,orCOlne'canbe_

on". ...... _alsol_the .......__2 ....._'*
....... 1eI put .... 100*~ on _ "'* _ ana onI\I7S-,&S * . 11I on '"" rreterS.
the SG2000 I\U 4 i¥ge ltVlliltors 11'lI1 ..... f "1onO "t 150 w" lIS on ALL THE
BANOS INCLUDING 10 METERS' Some 01 the 502000 leli~,es Ire : 1) A
co nt,eo r>ead 'enlOla~e 1110 l pecial kit necessary) up to ISO' " way from ti,e ' 'Il,
per!1Cl lot l utomoI:IiIeS VICl _ts. Up 10 8 headS can be uUllU<:l a"" _ II
lnlereoms .1 2) The lugesl d>Sl>l.y or any HF t' anse 3 1 $<14 pre-
P'OQ'ammod ..., 100 Ide< progr_ lie..' 1 _ .....
-~ 1-4!iC) 10 115F (oI5Cl_ You ..ant QUOIIi1y 1lQhI? He" ~ _ t E\lERY
SG2000 __belate....,.-re "-'"' I" ,... NIacI:IIy: 1) ltIey"relldory
~ 2 1EVERY SG2000 II kere<l _ il11u1 power tCW 150 WatlS l ltllO 1/1
~ ani....... lor allO<ll 10 sec<ltl<ls, then Conneo;1cd 10 a I/IOt1cd antennf, . ""
ke y-e-d dO",", lot In additlOnli 10 leCOMS. 3) EVERY S G 2000 Is 1l~1 In lhe

-BURN, IN" ,ack an<l kltY"d down 10' 24 !'lOu'" non·stO(> atlutt pow~' ON. Don't II)' that with IhI Iofl9" ' ldiOS. 4) EVERY SQ2000 IS
tl>en flH::tllCklld lot IIigritJ'Ienl a.n<l put Ol lhe "'ORTURE RACK"" whenl lhey 1<eyod on."" 011......., 10 secaI<lt lor 2. houri , 51
The SG2000 III1'1en .-_reo and al l;<ltWI;II~.-e venf.-cl1o .,... h " .........0<:1110" II ~ 1eI_. THE N ANI)

ONLY THEN IS TI1E SG2000 AlLOWED TO \.£AVE THE FACTOAY.
Th8 t>oe>m _ if pea, you """'" _ . p _ ""10'."'" <1g$ ~. ... ... ..-..g N SG2000 BELOW DEALER COST
III tWv $1 .44$.00 .-:nIl nwtl • S4OO.00 HW'9I' W4i guw..- _ priOI ,

TRID&NT
1000KHz to 1.00GHz
Spectrum Analyzer System
up to 500MHz Span. Tho bands.
All the advantages of a Spectrum A nalyzer

at a ~'ery aff o rd able price, Great for i n ter 

ference and signal h unting . RS23 2 connect

for lo gging signals to d isk . R eal lime d i s

play sweep o utputs o n any X.Y scope,

Variable span and sw eep rate. Marker tunc

tion and selectab le bandwidth. Demods in

A MINFM / WFM p lus B FO for C W /SS B

modes. Call toll free for more i nformation.

ClRC1.E 114 ON READER SERVICE CARD CIRCLE 364 ON READER SERVICE CARD
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eete. Mail to W8VAI, 513 Kenilwonh
Rd., Bay Wage OM44140.
TORONTO. CANADA The Boy SCouts
of Canada. Grealer Toronto Region, will
operate VE3TXU from Humber weer
Area Competihon Camp. Operation will
be sat. June 3rd. 1300 UTe-1 500 UTC,
1700 UTe-2000 UTC, and 2200 UTe
ooסס UTC. Frequencies: 3.840, 3.940,
7.090,1 4.135.14.290,21 .360,28.990.
For a certificate. send a 9" II 12' SASE
with OSL to VE3TXU Jim Bois , 55
Alexander St. , Totlenham Ontario,
Canada LOG I WOo

JUNE 4

PLYMOUTH, CT Radio amateurs in
Plymouth will operate designated eta
tions 10 celelloale Ihe bie:er11eJDaI of the
Town 01 Ptymouth. A Imitedn~ of
special cenmcares are be ing made
available by the BiOentennillJCommittee
10 commemorate lhe contact, Operalion
will be in me General portions 01 160,
80.40,20,15, and 10 meters as pcce.
gation allows. a SL with an SASE 10
K,EAI. P.O. Box 12, Pequabuck C T
06781 USA IoduOe a Shipping eonIain
er large enough 10 hold the 9 114" • 13
~4" certilicate, or a No. 10 business en
velope lor a Iolcled cenecaie: along with
sullieient return poslage.

JUNE 10

BROOKLYN, NY The Kings County
ARC will operate WA2ZWP 1400Z
2300Z 10 COi i i/'i'l8lTlOr3.1e the 1700l Birth
day of Fort Hamfton Army Base. Freq.:
3.943,7.243, 14.343, 2 1.343, 28.343.

For a eenrcate. send aSl and a 9" II

12' SASE to Lenny Marinello KB2HQE,
2512 West 1st St, BmoIl-Iyn NY 11223.
Mr. CARMEL, IL The Radio Amateor
Downstale IL Organization will operate
Club Station WD9GTW 1700 UTC·23OO
UTC, althe Ok! TIne Radio Days l00th
Anniversary of Meisner Radios. You wiR
f ind them on the Ger'l8ral phone sub
bands on 15, 20, and 40; 28490 00 10m
and 14&.940 MI. carmel RpII'. For a cer
uneat e. send SASE with a SL 10
R.AD.I.O., 827 Broadmoof, Mr. Carmel
IL 62863. For inro, call (6 18) 262·7111.

MT. PLEASANT, IA The Mr. Pleasant
IA ARC will operate WOMME 15OOZ
2200Z al the Heritage Boy SCout Cam
poree. Operation wiI be in the lower 50
kHz General class portion of the eo, 40.
20 meIer phone bands. For a aSL,
send SA SE 10 Da ve Schne ider
WDOENR. /675 Old Hwy. 34, M/. Pleas
ant IA 5264 1. The Camporee will be
sponsored by the Midwest Ok! Thresh
ers and the Southeast Iowa Council 01
Boy SCouts.

JUNE 10-11

PIERRE, SO The Pierre ARC wil oper
ate M OTS 1400Z June 1Q-0200Z June
11 Irom the s tate Capitol City, at the
66th annuat s coui Dakota state Fire
School. Phone ope ration will be at
3. 940, 7.240, 14 .2 40 , 28.340,
145.35l)f.750. CW w~r be at 7.125. For
a eertilical8, send aSL and a 9" • 12'
SASE 10 Pierre ARC, P.O. Box 1261,
Pierre SO 57501.

JUN E tt

FRANKUN, NJ The Somersel County
ARS will honor Guglielmo Marconi by
hok!ing a Special Event Day at Marconi
Pl aza in the Somersel secti on of
Franklin Township . siencn NW2P will
be on the air 1300 UTC-2100 UTC (8
AM-<4 PM local). Additional stations wi
operate at other Marooni sites: Cape
Cod , Newloundland, and Eng la nd .
voce and CW: 15m Novice, 17m and
20m Ge ne ral , 2 m and sm s se,
448.175(-) and 146.58 simplex . For a
ccmmemoratfve certificate, send your
a SL card and a 9" x 12 ' SASE 10
SCARS. P.O. Box 742, Manville NJ
08835.

JUNE 17

LAPEER, &II The Lapeer County ARC
will operate KG8CL 1200Z·0000Z, 10
com memorate me end of wwn. The
Yankee Air Force and Dupont Airport
are sponsoring lhis event. Operation will
be on the lower portions of the General
phone bands. Vintage gear of the era
will be used on 40 meters. OSL via
LCARA, P.O. Box 46, Hadley M/ 48440.
Please enclose an SASE.

JUNE 17·18

OAK PARK, MI The Oak Park ARC will
celebrale the 50th Anniversary ol lhe In
corporation of the City of Oak Park Ml
by operatng W8MB l6OQZ·2400Z June
17th and 18th. sse IreQ .: 7.280 ,
14280.21.380 and 28.480 MHz. For a
certifICate, send OSL card with SASE 10

Oak Part ARC, 14300 Oak Part BNd.,
Oak Part M/48237.
WESTON, WV The Cenlral ARA , in
conjunclion with the SlonewaK Jackson
Lake Sport and Water ShoW, will oper
ate KC8BK 1300Z-2000Z June 17th and
18th, to commemorate the 132nd An
niversary of Wes1 Vlfllinia becoming ee
351h Siale . Operal ions will be in the
lower portion 01 the General 80 10 15
meier phone bands. and the 10 meier
Novice phone subband. For a certifi
cate, send a g" • 12" SASE and OSL to
G. A.R.A.--KC8BK, P. O. Box 1487, We
Slon WV 26452.

J UNE 28

KENO, OR The Keno ARC will operate
W06EAW 1600Z-0200Z as part of the
ceremonies rededicat ing me Crater
Lake Nal'! Park Lodge. This win c0m

memorate me SOlh Anniversary 01 the
opening or the lodge. Crater Lake is lhe
deepest lake in the U.S. Operation will
be in lhe lower portion or the General
eo, 40, 20, 15 and 10 meter subbands.
For OSl. send an SASE to Keoo ARC,
P.O. Bo.653, KertO OR 97627.

J UNE 3O-JULY 4

OSHKOSH, WI Members or the Win
nebago ARC will opera te AA9GO
1600Z-0300Z June 3Q-Juty 4, to cee
brete me 24th annual SaWdust Days
Festival. Operalion wi' be on the 80 to
10 meIer bands. 5end OSl and SASE
'10 envelope to ..tA9GO. Miehael O.
O'Connor. 519 FrankltJ St, OsfIkosh WI
54901. III

If you h ave two different radios
YOU'll only need one charger to
accomodate both radios. Now by
simply switching the switch to the
left o r right, you can determine
which charging cup to activate.

/,/

By simply changing adaptor cups, the
MasterCharger will charge any vaesu,
Motorola. learn. Kenwood. A1inco. etc.

2-Way Radio Battery

ERIES
BUY DIRECT FROM US, THE MANUFACTURER

------,--------,
MasterCharger'" I & II MasterCharger'"1+1

\ 1/ I EJedJ italy Ide ibcal to MasterOwger I

NYS residenu add 8.S,*,
sales tall . Add $4.00 for
postaqe and shipping.

Prices anet specifications subject to ch.lnge withovt notice

W & W ASSOCIATES
800 South Broadway, Hicksville, NY 11801

In U.S.A. & Canada Call Toll Free 800.221-0732
In NY State Call /5161 942-0011 • Fax (516) 942-1944

World Wide Distributorships Available. Please Inquire

MAOE iN
THE U.S.A•

. ... D'Df!
'~nCAT.\lOO
....0 """C~ usT

CIRCLE 111 ON READER SERVICE CAAD

73 Amateur Radio Today· June, 1995 79



I-_a_to l

and is easy to iiI tmo existing
enclosures because 01 its smaI
size (only 1-314 x 3-1/8 inCheS).
The l aclory program me d
EPRO M saves assembly lime
an d all ows longer messages
than the earlier dtode-matnx
type CWIO modu le--enough
room for up 10 200 characters.
The CWI0-2 can also be set 10

repeat a message contlOUOUSly tor eee
con operahort

The unrt has ad~table output level,
lone, speed, and intervallimer. Inslalla·
tion is easy: the thorough manual de
scribes how 10 adapt the CWID-2 lor
venous applications.

For the p-ee aOO more mtormatoe,
eootact Hamtronics. IfIC., 65-F Afoul
ea; Hiltoo, NY t4468-9535; (716) 392
9430, fax (716) 392·9420. Or ci rcle
Reader Service No. 204.

NOAA satelli tes us
ing the oeooaro
crysta l clock, easier
Image enhancemenl
(using the new
Palette Funchon) ,
and MFREC and
TIME R software to
make unatt end ed
recording a snap.

MFMA P7 IS
priced at $49 plus .~-:'_-:::;~~:_'=::.

S& H for MFMAP6 Mu/tiFAX '
users; it is supplied __
with all new Mulli- • :.--

FAX cemoccrator L~-:-~<~-~<::::J
purchases alter
April 5, 1995. For more «irormanon,
contac t MultiFAX, Route I , Bo)/ 27,
Peachland, NC 28 133: (704) 272-9028,
lax (704) 272·9036, BBS (716) 425 
8759. Or Circle Reader Service No, 205.

' 0'

XURON CORPORATION

tccset Software Corporalion has formed a joint inlema· , --- - - -,
bona! eosoess venture to develop, produce and dislrtlu!e a
commecet satellite trackinq program called "LogSal Profes
sional version 50 for Windows."

LogSat Professional allows both experienced and inexpe
rienced computer owners 10 track thousands 01 satellites In
dozens 01 WindoWs WIth al typeS of visual graphics. The pro
gram can be used by everyone from home-based owners
with salelkle dishes who want to walch overseas programs.
II) ham radio operators and professional ship/aircraft cap
tains who rely on GPSlracklllQ fixes.

For the price and more information, contact LogSaI Sof/-
ware Corpora/ion, 425 S, Chickasaw Tr., Suite 103, Orlando, '- .J
FL 32825; (BOO} 350-3871, Or circle Reader Service No. 202.

MULTIFAX

Fealuring product oescrotons. dl
mensiorIal drawu''lgs and fukdor ceo-

XURON Corporation is olterrng a log raphs, lhe 24·page catalog has a
new catalog that includes a lull hne secton that explains the ergonomiC en-
ol specialty hand shears, Itush colters, hanceme nts designed into the tools,
wire cu tter s, pli ers , cr impers and such as cushioned rubber hand grips,
compact pneumatic cutters l or ifldustrial Other products include solde r resists.
or electronic assembly r - - -----;....---, desolder ing braid
and held service use. dispensers , tweez-
XURON's Tme\ess Engi- ers and dispensing
neering Calalog de- bottles.
scnees over 100 vena- The Timeless En-
noes of ergonomically ee. grneering Calalog is
signed spec ial purpose evaua oie Iree from
shears and I lush cutters XURON coroore -
that restore XUR ON 's lion. 60 fndustrial
patented MicrO-Shear by. Park. Rd., 5800. ME
pass le chnology. which 04072; (207} 283·
provides a clean square 1401 . fal( : (207}
cut uSing less force than 283·0594. Or circle
c:onventional compres- Reader Service No.
son colters. 207.

a amuomcs' new CWIO-2 Module
provides, in response 10 customer re
quests, just the CWID portion 01 the
orig inal CMOS CO R-4 Module , Th e
CWIO·2 Module fea tures small size.
ease 01 ass embly and maintenance,
versatility, and a Ihorough manual th<It
eesoees how to take advantage 01 all
the available optiOns. II uses al CMOS
logic, operates on 7· 15 V at only 3 rnA.

LOGSAT SOFnNARECORPORATION

Hamtronics

MultiFAX has announced Version 7
of the MFMAP sotrware used With the
MultlFAX WEFAX Image Capture Sys
sem. This software is used to control the
MultiFAX demodutator, as well as to
capture and process (enhance, zoom ,
grid , colorize, elC.) lhe rssLJlting saieuee
images. This new version. MF MAP 7.
sets the standard for power, speed and
ease 01use.

WhIle retaining all 01 the runctions of
earlier versions , MFMAP7 contains the
toIoWlng new features: bud\-ln salellite
!racking, real·time on-screen output of
the erevenon aOO anmuth of the polar
orbiting setennes. automatic computer
conlrolled lrack ing capability (lo r use
with the Kansas City Tracker), Record
Level Meter with a graph ical display 01
signal level . a new record option lor

car radios. even the newer digil a lly
functional dials. 11 measures juSl 5 x 1
112 x 3-112 inches , and has a push-but·
Ion to select WOf1d band reception or
your AM FM radio. And, II comes with
MFJ 's famous "No Matter What" one
year unconditIOnal guarantee.

The MFJ·306 is priced at $79.9 5.
For more mtormanon or to order, con
tact any MFJ dealer or MFJ Enterpris·
es. tnc.. P.O. Box 494 . Mississippi
Slate, MS 39762; or call (60 1) 323
5809, fal( (60" 323-f;55 1. or order~
free at (800) 647-1800. Or Circle Read
er service No. 203.

elticiency as a ten-sue, half .
wave dipole ()fl each bard.

The Cob Webb's horizontal
polarization greally mtmmtzes
RFI problems when compared to
a vertical or vertically--polarized
loop. Plus, it is eKlrarnely \IIide.
banded on al bands, yet sjjl ex
hibits a remarkable efficiency
due 10 rts exact match to 50-0hm
coa x. Its pure urnnldirecticnal
pattern, with virtually no nul ls,
makes it an excellent choice ror
OXing lrom small sections of re-

al estate where larger arrays are nn
practical or not permitted.

The anlenna win eaSIly handle a lull
gallon and IS rated to wlthsl and 100
mph wiods , It is extremely easy to as
semble and install due to the use or
Fiberglas spreaders and supports, as
well as a preassembl ed teedbox and
resonators.

The CobWebb is prioed at $318 plus
shipping. For more information , contact
W82G MK An/ennas. 2219 High Po,nt
Drive, Brandon, Fl 3351 1; phone or '<VI
(813) 653-313f. Or circle Reader ser
vice No. 201.

Analyzer also alloWs you 10 walch actM
ry within 'fOOl memory banks.

The FHlSOO is the firsl Yaesu mobile
wrth a rear-panel data jack lor packet. It
has six-pin connections lor data input ,
PTT, 9600 bps and 1200 bps receive
data. squelch status, and ground.

For more inlormation. contact Yaesu
USA. 1721 0 Edwards Road, cemrcs.
CA 90703; (310) 404·2 700. Or circle
Reader Service No. 206.

The FT·8500 Irom Yaesu is a
delu xe compact FM mobile
transcetVer lor both 2 meier and 70
em operation. II includes two new
features unique 10 this mobile: the
FS· 1Q Smart Controller Mi cro
phone, and Specua-Anaiyzer. For
the lirst time ever. all rad io tunc
lion s are housed in the microphone.
The FS-10 all-in-one Smart Conlroller
Microphone permits total transceiver
control Irom the palm 01 your hand.
With its ~iQue joystICk-type lever, lun
ing and menu programming are now
quick ero straightforward.

Spectra-Analyzer allows you 10 vew
channel occupancy above and below
your cu rren t operali ng Irequenc y. A
simple tim of the dial centers a signal
o f in teresl on the scope. specua-

WB20MK Antemas has announced
the "CobWettl," a highly-elhcient. limit·
eo space HF an te nna designed by
Steve Webb G3TPW, and manuta c
lured by SRW commcncanons in York
shire, England. This antenna covers 14,
18, 21, 24 and 28 MHz with a SQuare
design only 8 teet on each side . II
wei{;ls only 14 1bs. (6 kg). so it ITIOU'1ts
easily on a lightweight TV·type pole.
Despite this cnra-ccecact design, the
manufacturer's speci fical ions indicate
that the antenna nmctcns at the same

WB2GMK ANTENNAS

Compiled by Mike Nugent WBBGLQ

MFJ
MFJ Enterpris

es. Inc . has an
nounced me MFJ·
30 6 World Ba nd
Explorer Mobi le
Shortwave Convert
er , which allows
you 10 visit the '--~--------------------'
world while you drive. The MFJ-306 will
convert your AM car radio into a world
band shortWave receiver at the push 01
a button . \JnIIke local FM aM AM radio
stations that fade out after a lew miles,
the MFJ World Band Explorer will leI
you enjoy worldwide shortwave stations
throughout an entire trip, day or night,
providing programming that cannot be
lound on AM or FM radio, or even on
cassette tapes. It will monitor the entire
19. 25, 31 and 49 meter inlerflallOnal
shortwave broadcast bands.

The World Band Explorer is very
easy 10 instal and use. It works on all

YAESU
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BARTER 'N' iij'y~" --"'"

Tim your DId ham.,.,~!l""Jr no ea9l ""'" Son. you CM _lDr . ..... 10 Wy and
~ il bul you l<now l'OU'I lJ8t. far II'lCQINIiIlb:: prIC1t it you hiM . OUI _ 100.000 -*"II ham
pol...... buyer.;; can see. INn ee lew Iu'Iohd IgcaI hams aho comeby a 1M ""'rile! tlObIe. CIwd.
your albC , garage. oeIar an<l dose! sI'>et<es and \I!lI cash b ylU' ham and cornpoMf gear beIon! Il'$
klQ 011:I 10 sel yO\! know yo<ire rlQl !)OlJlg to use ~ ag.a.n. &0 'fI'hy leave ~ 1m)'Q'.l' ""CIow to ttvaw I:XK1
That stuff ,sn't ge1ting anyyoun\l(ll"

The 73 Flea Markel. Bar1ef 'n' Buy. oosl$ \'W peafllll!l (llimos1~ 10 35 <:enIs a word for indI'
~ (,..iC\h1VT'lflftial) ads and $1 ,00 a word lor Wli " ....tiII ads . 0001 plan on telng • Ion;I mry
Useatltf_, cram it 1'1. ~ be I'lonesL Thefe are plenty (II hitns who lowIlll "" 1I'In9I. so it •
Ooesnl..". , say so

UaM your ilst, t::lUlI" 1OOfll&. n:ludiIIg your~ a<khss and phone ....w. Indude • t:l'Ied< ar
your crediI card runber and ."PIIlion. " you',e pI;>cing. COII"fIIllfQiI ad , ilnIde an addiIioMI phone
.....mt.>er,separate from your ad

This i$ a rlW)fIlhly magalilHl, net a daily newspape<, &0 hgure a cwpIe months before the action
slllrts; t!Ie<1 be prepafed. If you gel too many Galls. yoo~ rt low, It \'00 00n '1 gel many calls, lOa

"'"So 9'!" 1luSy. Blow "'" dust 011. eNd< e." ,~."" coA, make sin I ItJI worl<s • and maybe you
eM~ mll<e I ham f~'. ar fllIIfed oIoHmer ~.,.",!hit "ll you'lll llOf usI>g'- Or you
mi!tl: gel busy on your~ and JU~ • Iisf01 smal9N'1*l5 10send 10 lllose imo ? ;P

Send your ad! and paymen!1O Ile BanIf 'n' Buy. 73~. 10 RI. 2tr2N, PelerbolOU9h M-i
034508. ar"ld get sel lor 1rlol pI>OOe calIS

The deadline for t he August 1995
classiflEld ad section is June 8. 1995.

ALL ABOUT CRYSTAL SETS. nee
ry and construction of cryslal set ra 
dios. $9,95 each, ppd USA. Send 10 :

ALLABOUT BOOKS, Dept S. P,O.
80.22366, San Otego CA 92 192.

BNB200

HTX·202 & FT-11R Simplified manual
fex- Radio Shack and Yeasu handhelds.
Twed a looking up basic programrfWog
sequences? SiqJle instructioos for !tie
most used Jlfogramming. step by step
($2 lor the HTX·202.)($4 'or the FT·
11R) please send SASE BUI An·
dress (KC5HVV)3603 Edgemont Or.
Orange, Texas. 77630 BNB220

INCREDIBLE OX SITe IOf indIVidual
or ham cbb in Northem Virginia , ONE
O F A KINO!! Fully furni shed 2
bedroom cabin w ith 40' • 15' deck
ove rl ooking Shenandoah Valley.
3.5 acres MOL on lop REPEAT on
lop 0 1 Blue Ridge at 2100'. Conve
nienl, easy access, one hour west of
DC & Dulles Airport Half down, will l i
nance balance. Serious Buyers only.
DI C K KD4ATB , 8 13-347 -54 44.

BNB235

19 95 Nationwid e Hemla s l L i s t
& News Let ter. $5 ppd ." Hamfest s
'95" 6 0. 607, Hatboro. PA 19040

BNB245

ROMA C RADIO eXCHANG E, a revo
lut ionary new com puter on -line ser
vee lor buying and selling amateur ra
oo equipment. Why wait lor weeks or
even months to sell and buy equip
me nt. Ca ll loo ay! Free until July 1,

1995. (300 10 14400 baud. 8/NIl .) 1·
81 0-486-4878. BNB260

WANTEDWestern electric amplil iers,
lubes, speakers & parts. Free Quote!
1-800-251·5454. BNB268

KPC·3 TERMINAL PROGRAM User
friendly, split screen, AuloConnecl
32K scrollback buller, Integrated Edi
tor, Save & send Illes easuy. SASE 'or
FREE details. $29.95. ComTreK, 80.
41 01 . Concoo::l NH 03302-4101.

BNB27,

DWYER WIND SPEED INDICATOR
only $55.00 plus $4.00 SiH. For home
or office. Accurale, low-cost, practical.
Aoof IDCUltoo pick up. Send ched<. Of

M.O. 10: RA Q-MON COMPANY, Dept
A , a ox 75 1, Marathon NY 1380 3·
0751. (NY Residents add saiesrax.)

BNB285

2 METER INTERMOO Our notch finer
eliminates the pagers in ee 152-153
MHZ region that are responsible lor
99% of intemlOd. No mserfon loss, no
need lor + 12. transparent at 70CM.
See Jan . 95 CO p ro duct rev ie w.
Ruggedly built in solid brass. Hipower
version VHFDN152 WIUHF conn. $62
HT version WI Ml f BN C
VHFON152HT S68.$4 $/H. We also
ship C,Q.D no charge, PAR e tee
tronics 407-586-8278 FAX 407-582
1234.6869 Bayshore Dr, Lar aana. FL
33462. BNB288

PROPAGATioN6 0" 'O"'~db"k,""

JUNE 1995
SUN MON TUE WED THU FAI SAT

1 P 2 P-F 3 ,

4 F-P 5 F-P 6 P 7 P 8 P·F 9 , '0 ,

11 F-G 12 G 13 G 14 G-F 15 F-G 16 F 17 F-G

18 F-P 19 F·P 20 P·F 21 ' 22 F-G 23 ' -G 24 F

25 F·P 26 P,F 27F 28 F-P 29 F-G 30 G

7, and 18·21 for possible geophysical
upsets. The se could includ e hurri ·
canes, earthquakes, or YOIcafIC erup
tions. These won't necessarily hap
pen, bul II they do, they will OCClJI on
or very close to those days.

Please ter me kno w how the se
forecasts are worIung for you at your
IocallOn. W1XU. Ii

.- .. .. ..
AAoE~l1 ... .. .. ..
...~."""'-'" .. .. .. .. .. ..
-~ .. .. .. • .. • .. .. .. ..
,~ • • .. .. .. ..- , .. .. .. .. • • • ..- • ..- .. ..
~.= • .. • • • • .. .. .. ...............,. • ..
P\J • ..-ro RICO .. .. .. • • • .. .. .. ..
~rn_ .. .. ..
".."
~-- • • • ..- • .. • •
c.o.,,",,-zCf<E .. .. .. .. .. .. ..
,~~ .. .........., .. .. • • .. • • ..,- .. •- .. .. .. • • • .. ..
~.'= • .. .. .. .. ..-_. .. • ..
~~ .. .. .. .. .. • ..-- .. ..
U.U, ,,- ..
EAST(:OAST .. • • • .. • .. .. ..
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EASTERN UNITED STATES TO:
~, • • • .. .. ,

" • .. .. .. ..
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~,= • • • • .. .. .. .. ..
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~~~ .. .. .. .. .. .. .. ..
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II •• "- .. ....~ .. • • • • .. .. ..

CENTRAL UNITED STATES TO:

Speciel Alert

Beware the days 1·3, 6,

30 and 40 MeIer Bands

E.cellent nighttime possibillhes on
ev9 fW'lgS when OAN is low and -cco
ditions" are Good. ThunderSlorms be-
tween you and your target can make
copy diHicult if not impossi ble. Day·
time short skip out to 1,000 miles is
freqeent, and nighttll1'19 skip 10 2,000
miles o r more will occur
less reg ularty. Thirty me
ters Will behave more like
20, and 40 meters will ce
have more like 80 on many
occas ions, due to me
height 01 the refleeting lay·
er at t hai time . Always
check lhe ne.t·h19her and
ne.t-Iower bands.

80 and 160 Meter Band,

Expect lots of ORN .
You'" hear very lew SIgnals
on 80 during the day, and
none on 160. These bands
are the nighttime bands in
summer, and it pays you to
keep a sharp ear open af
ter sundown. On partcotar
Iy good nights wi th low
norse . you wi ll f ind bo th
long skip and OX on both
bands. Ayid OXers must be

panent. however, because
in summer there's almost
always noi se present. I'd
recommend that you use
the long summer days and
ev enings fo r building up
belt er antennas lor these
bands. and wail until faNfor
cceotcos to improve.

Jim Gray W1XU

not producing results.
As always, there will be surprises,

so hslCrl, liSlen. ~Slen • . .

17 and 20 Meter Bands

Twenty wdl be best , and sometmes
17 'MIl be almost as good, but nol as
heavily occupied. II open, the higher·
f requency band will prov ide the
longest seo. Twenty will remain open
alter sunse t and sometimes Iale into
the evening. Seventeen will close at
dark or shortly after. POSSIble grey-line
OX along the terminator is a bonus.

10. 12, and 15 Meter Bands

Sporeo.c E propagation on many
(G) o r (F) da ys, wi th good signal
strengths of srort duration and Quick
fading . The lonilad clouds drift wil l'l
ire hlgh-a Mude winds. Expect skip to
1,500 miles Of so, and beam across
the equator lor possible contacts in
the oppo site hemi sphere . T he se
bands will close at sunset

Jim Gray WIXU
2 10 East Chaleau C,rde
Payson AZ 8554 1

Conditions This Month
June should pr ove to be a lairly

good month for propagation on the HF
bands, but you must con sider three
factors : hme 01 year (noise trom thun
derstorms), low actiVIty (summer ~
SlICe) and sunspot cycle (nearing the
low point of cycle 22).

All iSnot lost, however, as June can
be a supem month for VHF and also
SporadiC E HF propagatlOl1.

For best OX chances, choose the
days marked G (Good) . F (Fair), or
F·GlG-F (tfendlng between nese con
muons). and avoid the days P (Poor)
or VP (Very Poo r) unless you 're a
gambler.

Intereshngly, those Poor Of Very
Poor days on the HF bands can mean
openings on 6 meters and above , so
try them out when the HF bands are



CIRClE S40 ON READER SERVICE CARD KENWOOD AUTHORIZED REPAIR, Also ICOM ,

Yaesu. GROTON ELECTRONICS, Box 379, Grolon

MA01 450. (508)448·3322. BNB31 0

CW Thigh Keys flameproofs, ccleC1it1kls, usables.
telegraphiCS, large list, refundable $2 and 2 stamps.
Jacobi 60 Seaview Terrace, Northport NY 11768.

BNB300

COM MODORE 64 REPAIR . rest turn a round .
SOUTHERN TECHNOLOGIES AMATEUR RAOIO,
1071 5 SW 190th st ree t #9 , Miami FL 331 57.
(305)238-3327. BNB295

CIRCU 42 ON RUDDI . mlm t: CARD

",,,to~It\.~ ~a ,.'(I:t.":OTUN EAS

W~
\r~~ .",,,, \fP' NO RADIALSL' ,,~f NO RESISTORS

~'\t." NOCOM PR<)MI$E

",..,,.c1 ,. S!X EXCEllENT REVIEWS JUST
cO DONi HAPPEN BY CHANCE

CALL US FOR A FREE CATALOG.
O_ lW'fIew l" OCI. " . 1.... · Sopt. ", llle$ 1lI..... ,~.I...

t::;s::CO,;~--:. c~;;;~'y T: -
1S7 M' Ie'-Nor Dri.. "'"

FIomNnt,Color.oo8Ol1.
(J" " N 1.o1SO

Order Hol Line
SO l 373 114~

A IlU lflUl$ WUI
Boa S0062 I'rcMl UT~

BackPack Solar?
10 wall Dt:scrtSI()I1II 1"'",,1JS

,ize of open 73 "",gu ine, "'~i~h.'
\lb. Ind dehvon bOOmA for I.v
dwi'llii or d ll'CCl Of"''''lion. ThuIJh.
Solid. w 'l11 "" ,laos 10 btnk.. So
nlped Uncle Sam used 1II.. !<lr
spotlCf a>lI\fJlUn.o;aIi(lno, _lid P'J<1"bo"
~"'B ill Daert Soonn.
Rcod ~ '" usc. 1169 Add S5 S&H. Info SL

DJSCOI'£II' 1HE-.DOF
FA$r SCAlI m.£_

WANn::D Molorola MX300-S Programming Soft·
ware,Motorola MX300 series Portable, any band,
incllxling parts. 6 Meter Duplexer. 5end Ust, or C.11
Oava21 6·364·5712. 236 East High Ave . New
Philadelphia, Ohio. 44663 BNB326

RCI·2950J2970: New modi'icalion manual including
Power iocreese. Clarilier modification. Modulation
Increase. Operating hints, aoo more, Parts irduded.
Only $20.00 ppd in U.S. (Missouri residents add
$1.1 5 ta~) . SCOTT, P.O. Bo~ 51 0408, SI., Louis MO
631 51-0408 . (314)646-0252 . Mo ney Orders or
C.O.D. BNB340

NOW ON 40 METERS! New. knob-tl.Md wldigltal

display, synthesized ORP transceiYer. Complete kit
only $1 99.95. S&H $7.50 (continental US), GUAR·
ANTEED TO WORK. For info send SASE: CaIVwrite
to order: S & S ENGINEERING, 14 102 Brown
Road, StMhsburg MD 21783: (301)416-D66 1.

BNB334

CIRCLE 99 ON READER SERVICE CARD

Communication
Concepts Inc.

508 Millstone Drive. Beavercreek, Ohio 45434-5840
(513) 426-8600. FAX (513) 429-3811

_M..k>r
.. ·s: ' .... ....._ ..

AloIAJ'!'1II'I' TELEVISION CONVERTf.RS
AlV3 .~50 (GJ,$·FEn ."...·S . 9.95 M
l TV. 91Y.H I211 «(l.aAS·FET) .. S 59.95 M

2/11£n:R_~RS_w.._ 336A • 71195 KoI
1S__~ $111.951lll

...._ ....... ..eolo

EVERY ISSUE OF
73 Amateur RadioTodav

on Microfiche! •
Theentire run of73 fromOctober.
1960through lastyear is available.

Youcanhaveaccesstothe treasures
of 73 without several hundred
pounds ofbulky back issues, Our
24x fiche have 98 pages each and
will fit in a card file on yourdesk,

We offer a battery operated hand
held viewer for $75. and a desk
model for $260. Libraries have
these readers,

The collection of over 600
microfiche,isavailable asanentire
set. (no partial sets) for 5285 plus
$5 shipping (USA). Annual
updates available for $10.

Satisfaction guaranteed or money
back! I]UCKMASTER

Route 4, Box 1630
Mineral, Virginia 23 117

703;894-5777-800;282·5628
Internet: info@buck.com

w.u Fax 703:894·9141 H3
CIRCLE 161 ON READER SERVICE CARD

Spectrum Elect ronic Prod- 10 include ¥OiI:e IDol. OTMF
UClS intI'o<k.oces ee worId'l Control a<1d orogr3"""'""O.

'rst hanlhIId repealet.::on- haog and bm&-oul ti~.
lroIef, No larger ltIan mosl Oigllal VOIce Operated
handhel<1ra<1i06 , the HRC- ' O Sqvolc!l (DVOS"" j, 1918m·
convMS a sing leOl'<1ual-bilncl etry 101'181. and p""al8 voiee

radio into • full lelitured sim- mail &101. $299
plex or duple. repeale< sys- I'ttont~ ~66 V'88 ~
.......K.,. l8aturftolttleHRC- FAX 408 138 6027 ..m.

CIRCLE 8' ON READER SERVICE CARD

SPY ON THE EARTH
See live on

your PC
what..J"".' . satellites in

~. . orbit see
CalX.... IwI bra. lU.ing ima~ ol the Ealth lor fun 01
pn:lll, Zoom il l.\? 10 2OX, Send $39 chedl or M,O. ($45 ai",
$50 oyersus) lor our 'antasUe 12 di skel1e sal ol
prolessiooal qua~ COIlYi'9l1ed prog rams (IBM Iype) thaI
ees satelhe ncking, inage llCqJisitiolt, image pooc !ssing,
3·0 pro;et tions and more. Direet retepliOn from lhe
5ale1il rn guaranlted -..orldwide withoul a Hlel ite dish.
Schemalics induclecl kx irtel'lace. For FREE il'tormation
IoltO" 10 our bulMil board anyli"na at:1718) 710-3911.

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

Hollis. NY 11423 TeI.71 8-468-2720

HR2510, RCf2950, CONNEX 3300, COBRA 148,
GALAXY SATURN, plus many mo re kits 10 In

crease your modulation, $19.95. (800)536-0109.
BNB350

aSL CARDS-Standartl and ctJSIom. You" ideas or
ou rs . Excellent quality. Foil stampirlQ available.
Many designs and type s~es catalog and samples
$1.00 refundable. WilKINS. Dept. A, eox 787,
Atascadero CA 93423 . BNB370

IT'S BACKI The return of me HW·8 Handbook'
Second printing. Modihcalions lor me Heath ORP
rigs. First class mail $11 . OX add $4 lor air mall
Shipping. Mike Bryce, WB8VGE, 2225 Mayflower

tom, Massillon OH 44647. BN8404

ASTRON power suppl y. brand-new w!warranty.
RS20M $95, RS35M $139, RSSOM $199. Call lor
other models. 818-286-0118. BN8411

WAHl ON l OOMIS, INVENTOR OF RADIO j
(patented 1872) by Thomas Appleby, (Copyright
1967). Second prlnl ing available ' rom JOHAN K.V•
$VANHOLU,N3RF, SVANHOlU RESEARCH
L ABORATORIES, P.O. So l( 81. Washington DC
20044. Please send $25.00 donation wilh $5.00 lor
S&H. BNB420

BUTTERNUT ANTENNAS, NEW, in box. 2 le"
H72V. $175; 31et1---H75B, $225. (210)~190.

BN8435.

HAMS··NEEO COMPUTER RIBBONS? Lowest
prices. Color or blaclt. State your needs. Free inlo.
Special c1eal lor d~s. HARCt.Y(F), P.O. Bo~ 83OA,

Coquille, OR 97423. BN8457
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CIRCLE "I ON READER SERVICE CARD

DIGITAL COMMUNICATIONS INC.
P.o. 80x 293, Wh ite City, SK, Canada SOG 580

Direct
BBS

~t~!.ft .Qq,!L!!,~~!!l;.?
Thev wenl up in Ihe .1'••5 U ~3SV as dreoies . A I",,"' G5 RV
lOOk C31~ of ~\"tf\ lh1nl! ckM ana!bc fultSquM~s maGe
mv QRP a big SIgnal lOr lh~ Ion/! bop eM' and "' e!>!. On
10 and IS I lflO<l~h l llad a CO.,auil_~ a IbltSquarc!

10 .\1 15 .\1 17:\t ltl .\f JO 1\1 40.\1 1:"
$40 $·0 S46 $50 $6ll $70 P Ie !l
InfoPak Sl- Plans : TtchN01~ 12Z- S7ppd USA
AntellnasWest Ord.r Hollin. :

Bo~ smbZ·S. PrOOlO lTT IW60S 801-373-8"25
CIRCLE 2112 ON READER SERVICE CARO

JAZZ UP YOUR REPEATER

I ~

CIRCLE1 ON READER SERVlCE CARO

• Give your repeater a variety of tail messages
• Pre-schedule announcements of special events
• Voice mail feature
• Control remotely via DTMF
• Digital packet cluster info converted to voice
• In use world-wide

• Complete system -computer board and software for $259 U.S.
• Many interesting features - call for information package

1-800-563-5351 Toll Free From USA 1-306-781-4451
1-306-781-2008 FAX 1·306-781 ·2070

• •
ONU:'i [ " If_U :'iU R''AI IONAI, CALL DIRF.qOMY

Hamcall online service gives you access to
over a million hams via your comf,ul Cf &
modem. l:l)dated each month! On y $29.95
per year. Onl imited use - 24 houn a day _
)"00 pay for the phone call.

800:182·56111~R FAX "103:894-''''1

r.:::n RwI• • . 80:< 18:lO • _ . Ylfgini. 131 11 I"'IJIIIIII

~=~"'__~'~'~':;' '''~.~M' Dt .,._~.,.;;;;;;;;;~-~~

WHY RISK FAILURES With Aerl.1 Su pport.?

Dacron rope , high UV resistant, non·Wetch Military
Type black DOUBLE (unlike our ccrroentors' single)
braided. 1-800-328-4n3. BNB557

SATELLITE EQUIPMENT Be st SS$ USA. (800)
851~534. BNB640

FOR SALE teem IG-ZSAT, IC·W2A, PK·88 Laptop
computer, personal eoiccatcn. Epson Prin ter. An·
thony Nola, (201)284·1105. BNB675

HAM RAOtO REPAIR- AI makes and models , Fast,
Professional seoee. AFFORDABLE ELECTRON·
IC REPAIR, 71 10 E. Thomas Rd., Scottsdale AZ
85251. (602)945-3908. BNB700

DUPLEXER TUNING GUIDE. A complete booklet
showing step-by·step instructions on tuning aN types
01 duplexers. InclUded Is Iheory 01 operation, de
tailed diagrams and much more, Send $9.95 pius
$2.50 s&h to RGM PUBLICATIONS, 533 Main
Street, Hilsboto NM 88042. FOf laster service using

a major credit card call (5(}5)895·5333 and oider 10
day. 30 day money back guarantee. BNB635

ELECTRON TUBES: AI types and sees. Transmit
ting. receiving, microwave •• . Large inventory '"'
same Day shipping. DAILY ELECTRONICS, 10914
NE 39th ST. Suile B-6, Vancouver, WA 98682.
(800)346-6667 or (360}896-8856. BNB719

HAM RADIO REPAIR- Prompt service. ROBERT
HALL ELECTRONICS, 1660 McKee Rd., Suite A,
San Jose CA 951 16. (408)729-8200 . BNB751

Sell Your New & Used Gear In BARTER 'N' BUY
Classified Ads Workl Call Today. 1-800-274-7373

, .... i-

ExtensiOnS...
R""","""",
lor use W1lh
the TPM6.

T2EXT (2") $2.95
T4EXT (4") $4.95
T6EXT (6'1 $6.95

Add$5.00S&H on ANOt'ders!

CIRCLE 11ON READER SERVICECARD

$1995

THTC
UnrversatCrad'e
IOf HT, cellular Phone,
Of scanner. Allaches to
the AMPS pIale of the TPM6
or SoI1lllar rT1OUlIs. Securely holds
portables trom 1.375" 102_875-wide.

TPM-6
6" Pedestal
Mount. Ad
justable WIth
It1umb screws.
Triple black finish.

$1995

TRANSEL
~7!P.~MJ.L!JSI.~.

123EAST SOUTH STREET ... '
HARVEYSBURG, OH IO 45032
(BOO) 829-8321 FAX:(51 3) 897-0738 'I

, ""

" " .." .." "' ,, ' .."" .." ....".,,, " ..n ,,,. ,, . .... '..." "...."." '....,..... '"
""",.. '".. ,,, ," ...
u ,,, , .. '''',-"""""- ......-or , .,

CIRCLE 198 ON READI.'R SERVICECARO

ClRCLE ' 17 ONREADER SER'I'C£ CAIlO

.. ""<'N'l C'_ fE R '" _, '" R =-- ' ROU,R

.....L.....L. ,"
:as

~ ""'" '7z:<d/ /!I~_'j
./ Full Duplex Aulopald'1 bt--A\~.
./ 9 11 Emergency Access e: - _
,,/"n cverse Autopatch ./Toll Re stric tion
./" VoiceMail '/"VoiceID's -'BSR X10 '
'/VoiceIToneIDTMF Pal}ing '/"$chedule r ,
,/"Unks '/"Progranvnabfe Counesy Tones
,/"Hardware Logic 110 ./HF Remote Control
-'Mo rse Code Practice -'Remote Base

PCRC/2 COmbines the power 01 your '
XT/ATptatiorm with a high qual ily play and I
record voice digitizer creati ng the ult imale
repeatet"eorll rotler-. / ....-.. $695

51 6 -563-4 715 /Y~

F/IlC:563-f7l688S:286-1518

SERIOUS ABOUT SOLAR POWER? The PVSP
starter kil comes wiItl a 32 walt SoIarex VL.X panel
and a ten afI1) Sur*;lgic charge conlroller. Special

PACKET RADtO Join TAPR. connect with the
largest packeVdigital gl'Ol4l in the US. Creators of
the TNC-2 Slandal'd. Benel its: newsletter, software,
discount on kits/p ubl icatiOns . $15/year US, $18
CanlMe~, $25 elsewhere VlsaIMC. When joining ,
mentiOn 73. receive TAPA's new 000k, Pac#let Ra
dio: Whar? Why? How? ($9 value) FREEl (817)383
coco. MaiJ:8987·309 E. Tanque Verde Rd. '337,
Tucson AZ 85749-9399. BNB765

WANTED: HAM EQUIPMENT AND RELATED
ITEMS. Donale your excess gear, new.(lld--in-any
condition 10 me Radio Cilb of Junior High SChool
22, the nation's only lull-time, r'IOnprolil organization
working 10 get ham radio into schools around the
counlry as a leaching tool using our EOUCOM- Ed
ucatiOn ThIlJ CommlMlication-program. Send your
radio to school. Your donated malerial will be picke<t

up AN YWHERE or Shipping a rranged, and th is
means a tax deduction to the lull extent 01 the law
for you as we are an IRS 501(c)(3) charity in our
t sm year of service. II is always easier 10 donate
and usually more financially rewarding. BlIT MOST
IMPORTANT your gift will mean a whole new world

01 educational opportunity lor children nenonwn e.
Radios you can write on, kids you can't. Make 1995
the year to help a child and yourself. Write. phone
or FAX the WB2JKJ "22 Crew" today: The RC of
JHS 22, P.O. Bo~ 1052, New Yor1l; NY 10002. 24
hours call {516} 674-4072 or FAX (516) 674-9800.
Join us on the WB2JKJ CLASSROOM NET, 7.238
101Hz 1200-1330 UTC daily and 21.395 MHz from
1400 10 2000 UTC. Meet us at Ham-eom 95 in Ar
lington Texas·Space ' 24 in the main arena-June 8
tnru the tun . BNB762
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LiTZ+ LONG TONE/DTMF DECODER

Morse Code Computer Interfac.s $49.95. CW Fit
ters $39.95, IBM License Study Courses $10. 40
10M Four Elemenl Phased Array Anl enna $495.
Over 700 Shareware Disks in oor lree catalog. Dy
namic: Electronics, Box 896, Hartselle, Al 35640,
(205)773-2758, FAX-773-7295. BNB815

R-390A-5ALE5-SERVICE-PARTS, Info SASE:
MILTRONIX. P.O. Box 3541 . Toledo OH 43608.

BNB813

Int roductory priCe $275 plus $7 shipping. SUN·
LtGKT ENERGY SYSTEMS, 2225 Mayflower NW,

Massillon OH 44647. BNBn4

We specialize in CB radio modification
plans and hardware. Frequency and FM
conversion kits. repair boo!l.s, prans. high
performance accessories. Thousands of
satisfiedcustomerssince 19761 Catal $3.

CIRCL E 296 ON READER SERVICE CARD

Field Day G5RV QuicKits'_..... ...._ar_
• _"f.ooJT._ ' Do>o.I>Ioo " .. GSIfV 'M.K

• FoIlSok vII. ol m ' ru<1ioo> ZM ft. 15f\.1" 01" ""
• No ....._ me fit ........ .f .. _ """" -..
. E...,. Dcblrd lIlU "'ID~' f'ooiIll _ .. _ • _ _ mav ._

.",~:4 si.... ~... SI L_II ....
.~_ -

• n .... QI;oIiIlIloIo- K' '''"OIpoIo<. fIIIIy _ ' . 4, ...-. . . ... '" __-- _- ."""";" , ,. -t-. _ ..1\IlC • __ _ " ,.-_ __. ......_ ,_ .
_ •..-............ _ 1-801·S7 S U

Remote control. Lona tone de tector. DTMF delactor. and DTMF monitor a ll in one unit!
• Four simultaneously monitored DTMF evems (any combination of long lone or DTMF).
• "Any" charac ter long lone events. Mi nimum duration programmable from .1 to S seconds.
• DTMF Ieey code ~uence evems of up 10 16 characters each. I to 3 char. group call-up.
• Two independently controllable relays anached to event occurrences (on, off. toggle) .
· 2400 BPS asynchronous echo of received data . (RS-2J2 It'vd co,.vt'rsiOll !tarc/"yut' rt'quimi.,
• Kit includes r x 3~ PCB, wire and connector components, 3Y disk, (5.25 opt.) and manual.
• LTZ-ol uses a nonvolatile EEPROM for setup storage.
• PC compatible software included for prograrruninglmonitoring .

• Softw~ allows cu)' Sdup of all LTZ-Ol fc.aJul'eS lnc\udins events. aJeru. and timers.
• Software o;ol'llaiM monitor fu nctiorl willi optional disk Ioggin, of all DTMF aetiviry.
- Soft..-are wpports detailed prillling of all Sdup parameten.
• Simple oerial inlerl"ace 10conIl thru oom4 of a PC for downloading setups (MlI<ptlD...,..u-JptJrtJ ilKUMkdj.
- TIle Wt se1Up dl;>wnloadeo:.! ~ u ved 10 d i ~t in·be!IIlftn setup SC'\.sions.

Quantit)'. clTlt.'f'l!tmcy response team mt:mber and uther discounts available. Call for infonnllt;on.

LTZ-ol $79.9S+SH VlSA/MC/COD
Advance resign La somtories, Inc. 1-8UO-7UI-8873

CIRCLE 1&1 ON READSER SERVlCf CARD

ANARChy ONLINE is a resource 'or Anarchists, In
vestigators, Researche rs. ComPIJter Hackers and
Phone Phreaks. Categories include: Computer
Hacking, Investigation Teen~, Telecomrrurica
lions Technology and Surveinance. Calt (214)289
8328 for free trial access , SNB831

FCC COMMERCIAL LICEN SE PREPARATION
RADIOTELEPHONE-RADIOTELEGRAPH. Laslest
home study last easy auclio video. a & A pool disks.
FREE details WPT PUBLICATIONS EKIO-8OO-7588.

BNB840

ELECTRONICS GRAB BAG! 500 pieces of new
components: Inductors, capacitors , diodes. resls 
tors. $5.00 postpaid. ALLTRONICS. 2300 lanker
Rd.• SanJoseCA95131 . BNB855

WANTED: BUY AND SEL L All types 0' Electron
Tubes. Call (612)429-9397, Fax (612)429-0292. C
.. N ELECTRONICS, Harold Bramstedt, 6104 Egg
Lake Road. Hugo MN 55038. BNB915

PRINTeD CIRCUIT BOARDS for projects in 73,
Ham Radio, CST, ARRL Handbook . List SASE .

HEATH COMPANY is seiling photocopies 01 most
Heathkit manuals. Only authorized source for copy
right manuals . Phone616-925-3650. 8-4 ET.

BN6964

COMMODORE 64 HAM PROGRAMS 8 disk sides,
over 200 ham programs $1 6.95.$.32 stamp gets un
usual software cetalog 01 Util it ies , Games and
anusn Disks. HOME·SPUN SOFT WA RE, Box
1064-88, Estero FL 33928. BNB917

FREE HAM GOSPEL TR ACTS. SASE. N3FTT.
5133 Gramercy. Clifton IleigfliS PA 19018. BNB960

WANTED Manual and Circuit diagram s lor El CO
mooeraat VTVM, Will pay for eopying and postage.
Richard J. Puzln Suite 121. MS:l40 26900 New
port Rd. Menifee CA 92584. 909-679-1n5. BNB929

RF TRANSISTORS. Japanese transistors and
tubes need dealers, repair shops. kit makers. etc ,
for 2SC1969, 2 SC2312, M88 719. MAF455 ,
MRF454 , 2 SC28 79 and more , WESTGATE
(800)213-4563. BNB950

SOFTWARE. DOS. from Mile stone Tech
nologies .CODEMASTER·V Morse Trainer $24.95,
LO GMASTER -II $29.95. GUARANTEE D. 1·800·
238·8205. BNB940

RADIO SHACK SCANNER? Unlock BOOMhZ band
lor pro2004,2005,2006, 2022, 34,37 and mom. Oth
er mods available. send $6 10 SCANNER MODS
P,O. Box 462042, Ganand TX 75046. More info:
214-518-9999. BNB935
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Why spend big $$ on unfriendly, overpriced
and very~ optimize-<lnly software 111

Quockyagl, the h'\lh sseec. low cost. easy·ll>-u~ soItwa,,·
leatureo. ..ute <!es'Sln & opt lmlle pillSperformance ..nalrs,,;
W Ith amazmg accufacy. ~ ""II accommodate 17 ef.ements,
F.."q to 1 GI'Iz . mntglboom and taP\lf~ element modelIng,
folded clIllQle $Ca.... and~ all N" , POlar p/ot5 and
~ Bat!I c:o-proc & no CQ-PI'QC~ ..re oncluded
• • ~T"'_Il-' YI:OA, l CA, CGA, ...__u . .....

Quickyagi"." s39~~.
e, WA711A I

_ 13 00 I S 00 lot -.vs.o ...... . lncI.e~__
s.nd SASE ~ _ • us Chedt"'_' -"_
...........~._Ss-.~elaoo . Sfo!a'lJS-"'S=~_

[ ! j! B ~~~~~~~=

" DESIGNING A YAGI HAS
NEVER BEEN SO EASY!"

. ..73 Magazifl6, ApriI '94

,.

Our full coil. design makes the point thai
when an emergency strikes you can count on
Hum Radio operators til keep the lines of
communication open- Join with hams all over
A merica ",ho are proudly wearing oor new
shin design . Place yoor orders today.

CIRCLE 300 ON READER SERVlCE CARD

Ray Sarrio W B6S IV
6 147 V ia Serena SI.

Rancho Cucamonga, CA 9 170 1

24 hr. o rder l ine 1-800-413-1 129
or call 1-909-987- 1020

• S2 di>CtlUlit on

· T·,hin 100% prc,hrunk
~,~

• Sweat....in 5&~ cOllon bit

• T-\hin..S1495 + SJ SIH
• S",eat,hin, S26.9~ + 54 S

• Size, M L XL

CXXLS2 more)

SELL YOUR PRODUCT IN 73 MAGAZINE
CALL DAN HARPER 800-274-7373
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... ELECTROMAGNETIC FIELD METER ...

CIRCLE 310 ON READER SERVJCE CARD

O,der H<>t U""
SO L373 84~

Antltnna.s Wltst
Bo~ SOO62 Prow lIT 1l4605

ComerBeam?
SWR < 1.2: I ao::rt>U tile band
Gainora l S ft Yag'
No dimension ""(/ 7 ' I
40dB FronHo Bad Ralio
tit' KaIfi"""'C'" Bum...iclIh
MounD <!lI=ty .. _
~ or HoriloaIal Pobrizauoa
:me-. St ..S. :UO MHz SI "S. 70 em S l lS. Du.al l-Mw.uo Sl65
';lk ighl on.,. 10 Ik. Add SII Sl"pping &: Handlin, . Info SI.

CIRCLE 26S ON READER SERVJCE CARD

CHIPSWITCH
4773 Sonoma Hwy_Suite 132
Santa Rosa, CA 95409-4269

w,,!<' .... nll (107) 53ll-ll51Z r".. flU./'.In__

GIVE YOUR

HR-2510 HR-2600
,1" <lUi... f""'~' ·" ," ""

"BIG RIGS"
AZDEN SERVICE by termer factory recnr ucren.
SOUTHERN TECHNOLOGIES AMATEUR RADIO
INC., 10715 SW 190 SI. 19, fv\ami FL 33157. (305)
~. ~M~

FAR CIRCUITS, 18N640 Field Ct. , Dundee n,
6011 8. BNB966

Plaquel Ind Engraving for Amate....r Radio Oper
Itor. Attrac~ve wall plaques 10 delall your Operaling
accompnsnments. Any custom engraving . Great
product lisl. SASE lor bl"Och....re . KN3A- Camellia
Trophy Shop, 590-B Schillinger Road SOuth, 801(
96 Mobile, AL 36695. BNB980

SURPlUS ELECTRONIC TEST EQUIPMEN T lor
sale at deep discounts. Write. phone or tax lor the

current Iisl. Jim s teveneen, 3401 S....nny Slope
Road, Bridgewater, NJ 08807; PhoneJFax 908-685-
2296. BNB995

ROTOR PARTS ROTOR SERVICE, ROTOR acces
sories: Brak-D-L.ays. Ouik-eomects, sre-ser mods.
NEW models lor sale. Free catalog. C.A.T.S., 7368
State Road 105, PembervilleOH 43450. BNB996

SECRET CB BOOKS 1·29 $10 ea., SAMS books
$15 ea. T....ne up masters books 1-6 $20 ee., Uniden
export eervee manual $10, RCI 295012970 service
manual $10. Cal for tree catalog of OCher goodies.
1-800-53&-0109. BNB999

Reduce el(po ..... re to potentially harmfu 1
electromagnetic Ilalds. AlphaLab'. handheld TriFleld....
Meter measures AC electric fields, AC magnetic f ields
and radio/microwave power density, Find ground flUltS,
AC current wires or measure high-field generators with
the lIaglHJtlc ..ttlng (.2 - 100 milllgausa, 60 Hz); idanllfy
poorly grounded or shielded equlpmenl, hIgh VOT or
fluorescent light fIelds, distInguIsh hot vs. ground wires
with Electric setting (.5 - 100 kVlm, 60 Hz) ; measure
Inlenna radlallon panerns, leaky microwave ovens, ete.
on RFlmlcrowave setting (SO MHz to 3 GHz, .01 to 1
mWlcml).

Electric and magnetic satlings are omnldireclional,
measuring full magnllude 01 f ields without the need to
reorient the meter. Price 01 $145 Includes delivery and
on..yelr wlrranty.

AJphaLab, 1280 South 300 West, salt Lake City, UT 84101 . Gall
800·769-3754 OR 801·487-9492 lo r speed ie r service or fre e
literature on electromagnetic radiation health risks.

Wlnted lor Museum: Apple-1 and other pre-1980
microoomputers. Also early mcrocomputer journals,
eeweieners and advertis ing tuerature. KK4WW,
703-231-64781763-232 1. ~Bl001

Sell your product in 73 Amateur Radio Today
Call Dan Harper today.. . 1-800-274-7373

SEU.ING: MOlorola T1 930 10 meter transmitter
chassis; P350 AF unit; P353 modulator; P351, P352
power supplies. Joe, (708) 894·2482. SElUNG:
Motorola 900 MHz. AM slngle-d'laMel corrvnercial

transceiver, best Oller. Klaus, (708) 966 ·4835 .
WANTED: Womng lCOM IC·3A or te.3AT. Klaus
WB9YBM (708)966·4835. BNB1004

Budget aSL Cards $1 for samples (rerundable with
order) B.B.B.S., 170 North Wilson Road ' 132,
CollnOJs OH 43204-1263. BNB1005

CODE 5 News and Petition inlormation. SASE to
KB7PNO, 503 Dubois Atreet, Cheney, WA 99004.

BNB1012

AMATEUR RADIO REPAIR. most makes and m0d
ee. discount tabor rates until June 1995. WEST·
ERN AMATEUR RADIO REPAIR CO., John Al(le,
aox 697, North Cove, WA 98547; (360) 267·4011 .
Thanks, AB7DR. BNB1015

Sell your used
ham gear in

Barter 'n' Buy.
It's so easy. Just pick

up the phone and
call Joyce Bocash at

1 (800) 274-7373.

1691 MHz Weather
Satellite System

1691 MHz Hemt Pre-amp.
modeITS·1691·P. Amp $250

1961 MHz Receiver
model r 5-1691-Recvr S450

Decoder acere a Software
model T$-VGA-SAT4 $249

Low l oss Coaxial Cable (65ft)
with connectors. 565

other lenglhs available

Track: II Satetlrte Orbital PIOQlam.
Tracks ALL satellites. world map.
print out SS9

1691 MHz Loop Vagi Antenna
model 169HY(N) S99

Oemonstralion Disc (IBM-PC VGA compalible)
of signals recorded from WX-SAT system. $3

Shipping: FOB CoJlC(Jf(J, Mass.
Prices subject to change without nota.

.. IYIsAj] S-~thA~
SPECTRUM INTERNATlOltAl, INC.
Post Oflite BOl 1084, Dept. S

Sl
e Concord, MaS$. 01742, U.S.A.

Phone: (508)263-2145
Far. 15a8) 263-7008

CIRCLe f83 ON READER SERVICE CARD

hambrew
FOR AMATEUR RADIO DESIGNERS

ANDBUILDERS
• HF· Q RP· UHF · VHF· RCVRS

• XMTRS' RO - ANTS.' PROJECTS

BtHLD IT-TH£IIfDrERATE ITI

NEW LOW
PRICE!

-:-Quartm-""'y $1O/yr.
• HA.\I8REW eoatesu

• From Kits To RF Design • New Prod.cUi
• Pree Classltlecl Ads To S.ltsttlben.On._ Award, For Amatrllr BeUdtn

S ISIyr. (CiDada, Mexico) • S2l lyr. (lntrl.)
PO Box 260083-Lakrwood CO M226
VISA-Me onl : l-llOO-S-HAM RIG

CIRCL.E 286 ON READER SERVICE CARD
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REFERENCE

m .'!i
It.'!i•."
1 ~'!i
lU5

, " ' , I~~." .. - F'

,

VI~ ~u<ly e- ( " "",*,.......o-.btr Ha<h Card>
~ llh Key"...,.",. I JIl<krI Il~-.1 . ~/'''' ....d . " """,la,
~"""" J "" I. ~(' h,· ,..Ii"" y"ur ling", ip" 1' ...,1
Sl~ ·n .SSFl ILl Y loy 'I'" ~" MI!

'11)\ k 'F. V[';IlI
ucu 'o(';Ie
Gl.....1RoY. U',(Jl
~Dn,*HI \NIo(
n:n... 'oWL<

TAB I1 065-1 Maslerlng Rad io Frequency
Circuits ~yJ'", ("a".4 1I p. Iry,," 'n' in,..,.·
,." .-.1 m It'am ,ng ''''U' '>11K' n'mpo ·n'. and
""''''' ' . thi, "' .... " g"'..' 1'1... ,1k."1l' " ...
0' , i"'l'k <,re• •" )"'" e"" hu,ld. I' <>pl.o,••
III"" ,"".......rt. .,.........~.

.....~."'" ltlt ..,rt•. n il. ..,ulA, . ... ...
t"" m).&o:ry ,u ,. r.""~,,""""' .

,'''' U'Y .... y. n " .... 11 ..., , .r
y"'" "'~h'f '!Il harn 'n""'<I1 .,.,",
SZU,lMI

IRM p,,,, " "'rnI.J1." Part' ...
~",~. ,. l ZIUM!11 17J llMili SIH S
h...l1 l-ZIB.\I'r. U W MIl! H I.'IS...... U lft"''' U I U .fl\ SJ,1..95

~- I.Zlft"~ un"'klt SI' _95
f .<I" UJft~ =U, \I"'~

SAM 22561 Maltering Paeket Radio
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U 1; '''_ S12.9S
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W5GWNSW N....Code Ham Radio Software
P-ekag.. fo, PC'• . e,,,,I.in, "'"h ., 112' . IUI
S 114- <b>I.., . S~.,~

..

WSGWl-lO Kem Operaklr Education PacII"
I II" Softwlre. N<" ..",. Eo,.. 1,.- K"... " ........
.... h J 11:' " .... , 114· di,h. $.1'.'~

OP91g 73 Magazine ""'-_ 1960--1990

A Q.""I'k'r ....... In '''''''Y .....*
f"'lI>h. Ik.'" ,n 1) MJIWCJM lhnKlgh/
I'NII. IBM .. ,ftw"", $20.00 f

--

TAB37109 Sec:reT& of RF Clreui! Design
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''''''"na:; U' """"'''"n. $2 1 .\I~
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SOFTWARE========

P C5021 Ev. r yday Elect ..o n ic . Da la
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