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160-10 Meters PLUS 6 Meter Transceiver

1 All-Mode Operation (SSB,GW. AM,AFSK,FM) on all HF amateur
bands and 6 meters. JST·145, same as JST-245 but without 6
meters and built-in antenna tuner.

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

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

3 AUTOMATI C ANT ENNA TUNER · Auto tuner included as
standard equipment. Tuner setting s are automatically stored
in memory for fast csv.

4 MULTlPlE ANTENNA SELECTION · Three antenna connec­
tions are user selectable from lront panel. Antenna se lection can
be stored in memory.

5 GENERAL COVERAGE RECEIVER 0100 kHz-3D MHz, plus 48­
54 MHz receiver. Electronically tuned front-end filtering, quad­
FET miller and quadruple conversion system (triple conversion
for FM) results in excellent dynamic range (> 100dB) and 3rd order
ICP of +2OdBm.

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

7 QRM SUPPRESSION · Other interference rejection features
include Passband Shift (PBS). dual noise blanker, 3-step RF atten­
uation , IF notCh filter, selectable AGC and all-mode squelch.

8 NOTCH TRACKING - Orce tuned, the IF notch filter will track the
offending heterodyne ( :!: 10 Khz) if the VFO frequency is changed.

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

10 cw FEATURES - Full break·in operation, variableCW pitch. buill
in electronic keyer up to 60 wpm.

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

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

13 COMPUTER INTERFACE - Buill-in RS·232C interfa ce for
advanced computer applications .

14 ERGONOMIC LAYOUT - Front panel features easy to read color
LCD display and thoughtful placement of cootrols for ease of ope r­
ation .

15 HEAVY·DUTY POWER SUPPLY - Built-in switching power
supply with "suenr" cooling system designed lor continuous
transmission at maximim output.

[.JRCI aapanRadio c«Ltd.
430 Park Ave., 2nd Fleer New York. NY 10022 Phone: (212) 355· 1180 Fax: (2 12) 319-5227
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Can You Find
theTiger'sTail?

If your eyes are sharp you can spot
the T igerT ail '" in the photo above. It
puts extra growl into the signal from the
Hand Transceiver it's attached 10.

T lgerTail"" improves SW R. Jowers
radiation angle. and extends range.

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

Better than an amplifier I it improves
reception 10 0 . TigerTail'" does all this
by simply slipping under your flex an­
tenna and just hanging down. 11doesn't
stick up or out or get in the way. It's the
simplest way to boost your signal.

deaf ear to its signal. A pair of Corner­
Beams can be combined to privide spec ial
radiation footprints. A ComerBeam aimed
at an area your repeater hears poorly
could improve service where incoming
signals from HTs are presently too weak.
ComerBeam makes it possible to increase
repeater density while reducing interfer­
ence.•

C o r n e r Beam Models
Band Max Dim WindLd Price

2 meters 4 ft <2 sqft $ 145
220 MHz 4 ft < I sqft S145
70 cm 3ft < Isqft $ 115
Dual 146/435 4 ft <3 sq ft $165

Construction : Aircraft aluminum.
Booms are square. Elements are sol­
id rod. Stainless hardware included
for tower and mast mounting accepts
up to 1.5" dia. mast and may be ro­
tated for vertical or horizontal polari­
zation . Co nnec tor is SO-239 for
VHF, N female for UHF. Dual-Bend
antenna has separate driven ele­
ments, both with N connec tor.

Dimensions given in table are for
reflector booms and reflector
elements.

O ptions : Commercial Frequency $45.
Duplexer : Add $80 for VHFIUHF

Duple xer and cabling for single coax
feed of Dualband 146/435 Corner.

Shippi ng: UPS ground to continen tal
USA ($ 11 S&H). Air Parcel Post to
HI, AK. & Posessions ($ 14 P&H).
Canada ($ 16 P&H).
Allow 2 weeks for delivery.

InfoPak
$ 1---
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Wanted: Role ~Iodel..

A Silent Key note , sent in bv a
friend of the' deceased . ci ted "' he
wonderful things the SK had done.
My reaction was one of frus tration
and disappointment. Why in blue
blazes did this "friend" wait until the
guy died 10 wri te w nlcthing nice
about him'?

One of my readers recently sent
me a tape of a "Nova" program
about Dick Feynman. the Nobel
Prize-winning physicist. I' d seen the
program when il ori ginally was
shown. but it was fun 10 we if again ,
Too bad if you missed it. Even more
100 bad if you haven't bought any of
the Feynman books. I tried to gel
)'00 to buy Surel.'" YOU 'rt Joking Mr.
Fevnman.

Anywa y, Feynman explained
that he had no interest in honors .
Thai resonated with me. That' s one
thing about working with myoId
college that has annoyed me. Col­
leges tend III think almost totally in
terms of honors. Phooe y.

Sure. I' m a past president of the
Peterborough Chamber of Com­
merce . Big deal . But I am happy thai
as president I was able 10 build the'
membership up by over ten times.
AncJ when I was on the loca l hospital
board I helped them save nearly a
million dollars. When I was a mem­
ncr of the hoa rd of the NH High
Tech Council I came up with the
program Ihat is now the mainstay of
Ihe organiz.at ion.

Lool.;. if you" 't' got a ham hero
around your area who has t>o:en ac­
complishing Ihings. why wai l unlil
thc guy d ies 10 let thc w(Jrld know
what he ' s do ne ancJ doing? I don' l
want honol1i and litles, hut that
doesn'l Illean I wouldn' l like 10 be
recognized fur some of tho: things
I' vo: done 10 help inch the world
along a litllo: . I'll bet you've gol
some mm'en and shakers who
would appreciale knowing thaI
their won has n' , been lolally un­
noticed , So let 's roee sOlDe anicles
submillecJ for 7J which will bolh
help Ihank Ihell! (while tho: y are
still al ivel for tho:ir aCl'IlInp h sh­
lIlenlS, and maybe servc as role
models for Ihe rest of us.

Wayne Green W2NSOIl

Maybe the chap has held an
ARRL position. Like an SCM. Fine.
bUI what did he accomplish of some
lasling value as a result of Ihat? How
specifically has he or is he helping to
improve our hobby? Very few hams
[ can think of who have contributed
signifi cantly to our hobby were ever
publicly thanked while they were
alive.

cc, Browning W4B PU gave
10:'" of thousands of OXen a bunch
of new countries. He then enter­
rained hundreds of thou sand s of us
with the wonderful published stories
of his adventures. As far as I know
Gus never won any honors. No
awards, But he contributed enc r­
moust y to our hobby. 1don' I remem­
ber anyone writi ng an articl e about
Gus, thus helping us 10 thank him for
what he did for us.

You write the anicles and I'll
make the space available to he lp let
the hams who are working 10 make
this a better hohhy know we appre ­
d ate what they're doin g and ha ve
done. How about an ankle on Bill
Pasternak WA61TF and his Ncwstinc
work? 01- Dave Bell W6AQ and his
ham promotional films?

S ow gel your word proce ssor
busy and don', for~el some good
pictures and a disk copy of the leu .
Wt: ' \'e got a bunch of unsung ham
heroes who should be sung about
before they die.

An' You Ill itera te?

\Iy dictional)' define§ kitliler_
ate" 35 - lacking education, unlaughl.
and unahle to read and \OoTite.k Since
you are rt:ading this, we can d imi­
nale the " unablc" pan. But Ihat ~ till

kaves us Wilh "lacking edu calion."
Th t: currt:nt term for lhis is "func~

lionally illilt:rale: ' So let me gel in
your face and ask a rude quo:slion,
r ye beo:n te'S.'Ommendi ng quite a few
hooks in my recent editorials , Okay
no \Oo , how man )' of them ha\'e you
bolhered to buy and read" Hmm, I
thought so .

Sure, I gel a scallering of lettt:rs
fw m readers lhanking me for pUlling
them onto the hooks I' vc rt:com­
mo:nded. but Ihe other 9<) % of you
ha~ t: been 5ilt: nt. Which i§ a

,., ~. ~.

blessing. since my mail is already
more than I can hand le. And SOIIIe
readers wonder Why I'm nol answer­
ing e-mail hourly, Zut, alors !

It's bad enough [hat our terrible
school system has turned most of us
into turnipx.v.uuw they're doing n to
our kids and we' re 100 brai n-dead in
the water to ev en pUI up a w himper.
And the government. in league with
the reacher's unions, is all geared up
10 tum your gra ndchildren into tur­
DIpS too. Lacking creativity, a
knowledge base, or even the interes t
to build one. Did you see the movie
-crcereer- Ur " Kids?"' on. you' re
wailing for the video version so you
can sit and watch il at home, eating
chips and drinking a few cold ones,
right?

There' s a tape I'd like you to
se nd for. It' s a lousy $5 uhar just
helps cover lhe costs of maiting) and
if it doesn'r shako: you out of your
torpor and get you interes ted in find­
ing out more about what's gene
wrong with the A merican schoo l
system (note: I can't honestly ca ll it
an educational system). then you de­
serve to be a dedicated League Life
~ember.

The tape is b)' the president of
Hillsdale College. That's in \Iich i~

gan. In it he exptams what's gone
wrong with our colleges . .. which are
educationally, financially, and spiri­
tuall y bankrupt. As President George
Roche puts it. Hillsda le is Ihe most
polilically incorrecl collegt: in Iht:
cOllmry. Well, he's an iconodasl .
He' s ht:en pres idenl of lhe co lk ge
for 24 years and i1"s one of the mosl
outstanding eo tlegt:s in Ihe counlry.
Yes, I know you' re a ham and Iherc­
fore you arc cheap, hut lhis line lime
spring [he $5 and find out whal's go­
ing on. It '.s a lape I think you' ll play
over ancJ over in your car. I know I
have, Send your $5 tll lIillsdale
College, Hil lsdale \11 49242-1298.

Once I ha\'t: )'our altenliOf), I'm
hoping 10 ~el )'nu 10 ~el a copy of
Thomas Sowell's Insid~ Am,,-ican
EdUCation , Free Press 1993, 368p.
ISR ~ 0-02-930330-3, $25. I hopt"
you've been readin g Sowell' s col­
umn s in ForbfS and C""ufn'll/il'e
Chronicle . You can find f -or !JfS on
any news,stand, bUI the Chrol/idt' is

by subscri ption only, at $42 a year;
call 800-&88-3039. It's weeki)' and
has some good Sluff in iI, though
as you say about my editorials, I
sure don' t agree with everything
conservatives hold dear.

The most important thing you
lea ve behind in this lift: is your kids.
So why aren' t Ihey more important
10 you? 'Ioday' s parents (a product
o f cur school s) stl" m) are l;ugd y ig­
noring the ir kids. They start out by
permanently hanni ng thei r children
by smoking and drinking before and
during pregnancy. Then they let the
hospital pUI tho: ba bies into their
nurse ry in stead uf Slaying with the
morber. Then comes four years of al­
mosl total neglect known as day
care, followed b) 12 years or OUT
mind-numhin g school system (did
) 00 read Dumbing Us DQ"'n , like I
a ~kcd?J . All, includ ing massive pa­
rental neglec t, at every step of the
way. So we end up with exac tly what
we've nurtured: uurnutivated, igno­
rant , unruly kids. Ami we wonder
why they "go bad." Why they are
into drugs and gelling pregnant.
Gee, hig surprise!

Look , we got rid of King George
aod what used 10 hi: Great Britain,
bot is now Britain, a couple hundred
years ago. If we can lake our eyes
off our T V soa ps and sitcoms lung
enough, we can work toge the r and
fix our sc hoo l sys tem.. .and all the
other nigg ling problem s we've let
our go vernment create and nurtu re
for us while we' ve been 100 busy en­
joying life 10 pay attention .. .Iike
drugs, crime, welfare, the defi cit , a
bureaucracy that's now larger than
our manufacturing industry N '>C, our
crooked Congress, and so on.

You can start by getting the tape.
And then drop me a line telling me
how you don' t always agree with
me . Abu uI what"

J ust A Coincide-nee

Have you been keeping up with
your reading? There are several
good books on chaos theory. Read
any of them? How about syn­
chronicity? You know, coincidences.

ilo ilo' abou t this one, from 111 ­
c"dib/e Coil/cide/u'es by Alan
Vaughan. In 18<) .1 Henry Ziegland.
of 1I01lt:}· Gro \ e. Ten s, j ilted his
sweetheart. who then killed hcn>elf_
Major bummer. Her brOlh« tried 10
gt: t even b)' shuuling Ziegland, but
the bullet unly grazed his head and
buried itself in a tree. The bw tho:r,
thinking he 'd killed Zicg land, com­
mitted suicide , Guess it ran ira thc
family. In 1913 Ziegand was cuttmg
down Ihe o ld tree wilh the bulkt in
it. It \00'35 a tough old tree. so he u-;ed
SUIll t: d}'namite. The expl osion sent
the buller through his head, killing
hirn.

The book is full of such
remarkablt: "I:oincillences."

Anoth<:r 11II(lk, Serendipity...
Accidc ntal Dis..'o w rics in Scienl'e ,

Continued on j Xl!-fe 8



Explore The World of Quorum Wefax

•
•

Wefax Explorer
Integrated Wefax I APT Receiver and Scan

Converter with Qfax software.

$695.00 co m p le te
shipping and taxes not included

The Best Price / Performance. Period!
Consuucta Wefax I APT reception system from individual component receivers. scan converters and image processing software
and you' ll spend more money for fewer features. poorer performance, no automation and a junglc of wires. With the Wefax
Explorer. simply connect an antenna and a few mouse clicks later you 're receiving the bighest quality images poss ible. The
Explorer is hacked by a I year limited warranty and the extensive experience of the leading Wcfax hardware manufacturer.
Quorum equipment is used by virtually all wefax suppliers in worldwide amateur, commercial and military sys tems.

• Ephemeris based NOAA A I7 navi­
galion with geo-political and Lat­
Lon overlays

• NOAA Tools show satellite path,
Lat-Een ofcursor, distance and
hearing to reference point

• A utomatic Temperature Calibration

• Color Palettes and NOAA curves

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

• Integrated Satellite visibility pre·
diction with automatic capture f or
up 10 8 satellites simultaneously

• Automatic time and ephemeris
stamping for navigation

• 2 7 day programmable schedulers

• Automatic digital gain lock in
AU~ modes, PLL clocking

QFAX Features
• GOES / M eteosal Wefax Reception

• NOAA / Meteor A I7 Reception

• H F Naf ax Reception

• Dual RF ports for geosync and polar
reception under software control

• Integrated preamp and down con­
verter power inserters

• 50 user definable configurations

• Sof tware controlled recei ver with 2
UHf~ 10 VHF memories and scan

• On board audio amplifier and
speaker with sof tware controlled vol­
ume, squelch and mute

• Automatic Unaltended Animation
works continuously

• 8 bitdatafor up to 256 gray levels

• View al up to 1280 x 1024256 color

• Use 11FF, GI For rcxfde forman
and convert to BMP, JPEG, EPS
and binary

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

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

Quorum Communications , Inc. FAX (21 4) ~15·112711
M311 4 Este rs 11 1",1. - Suite M511 . lrvl ug. Texas 7511(,3 (2 14) ~15-1125(, IIIIS (2 14) ~15-1134()
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Arthur IIli r r is KC6WZJ. The
other night, suffering with insomnia,
I turned on the radio and very luck­
il)' caught the beginning of your
conversat ion with An Rell. llictened
10 the whole t h ree hour.; of )'our
complete talk, Very enligh tening to
say the least. [ heard what I never
thoug ht I would ever hear. .. a
ke ypounder saying thaI code was
anything less lhan God's gift 10 man­
kind . Boy, you mu..t really ca tch a
lot o f Ilak for that heretical point of
view. The boys down at ARRL and
all the other key nuts must be de­
manding that your license be penna­
nently revoked. I am subscribing
precisely because of lhal view. As an
older ham, bUI young a\ a licensee. I
rea lly resent the fact that as a no­
code Tech I have such restricted
band a\'ailabilty. I gOi m)' license
soon aft..r ,he no·code became avail·
able. I especially re.....nt thai indi­
viduals with higher class l icen~s

have such doubtful lechnical
cOlllpetance. Recently at a ham
me..ting during a conversation I re·
ferred to threc ·pha...e po....er. Another
ham (..... ith IIF privileges I don· t
hase , asked what three·phase po.....er
was. H.. not only didn'l know what
Ihree·phase power was, he didn' l
know what single-phase power was
eit her~ Boy, it' s a good thing I didn·1
bring up ....ye and delta lhree -ph.ase.

I fL'C1 that the difference boo:tween
C B and amateur radio is lechnica[
ability and rallio discipline. Basi·
cally, code is obselcte. Th.. code re·
qu ir..ment is analogoulO to requiring
Ihe 1st Ca valry Division to w..ar
riding pants and high hoots and ride
horses e ver)' day, Some people enJoy
riding honoes and some people enjoy
code. This is their right, but to force
it on others is nOI.

AI1 ob\"iowly has Ilt'\'~r Tl',1t1 73 or
M 'd Iln~r ClJ/f me lJ kt')pounder.
COItlplltt'r krys, SlIrt. Tefel)pt kt')'s,
abJollI/e f.\: BUI insltad of 1I0-f:odt'rs
gripilf l' about file code harrier I wish
they'd either shut up, blly my $7.95
bJit= ("Ollrse ill learning lilt' 13 "pm
code tM easie.n way Mt*"" o "",m (or
el'en woman}, Qr slal1 doing S(ll~­

fhing /0 gtt Ihe ARRL 10 Il'("og",·::.l' / fllll

IIU' day of radio Il'/ayj,rg by MOf"!;e
COOt 1II1Iy SO<IIl h i' al'er . " lVaynt

Continued 011 p<lg(~ 38

interesting : I have been able to find a
few of them atthe used book store.

Bef ore ..elfarf' ..... didn ~ hal'e
{l('oplt starving, t'\'tn in tbe thpths of
tM Dt'pTl'n;M. Wehad soup kl ,cMru
and ' 0 011. Rmher than being a saftty
IItl , wl'lfarf has become all em y 1I11er­
native /<I working: I lUll"" some read­
ers bll/herrd 10 watch she IVpro.lI wm
011 ..'eljllrf, sho...ing /10'0 big. f lll. Io:;y
Lebanon: NH. "'0"'''' 11 "'M had no in ­
leTl'sl in ever " 'orking. No.... I r OI1 1111­

deruand Whl ' you cOIl ld ll } gtt Ihe dub
menshr rs 10 write. I have aboul
IOQ,I.XXJ hum readers and I ran 'I gel
"",m,\' of them 10 writ~ t i/her: So I can
imagine t/~ problems .\011 had ..·;th a
d ub of30-50 . . . \to'u.n U'

Bring in new members who have an
interest in newer ideas, like packet
or satettucs. You need nut push the
dead ... eight aside; just make room
fOf the newbies. I used to ..... rite in the
ne.... slencr and say oUI loud at the
monthly meeting that there was
plenty of room in the club for differ­
ent inte rests . There might he more
people interested in OX contests
than in packet. but you could do both
if you wished . It was your choice:
participate in any aspect you wish ,
For a while, with the no-code Techs,
we got som.. fresh bluod in the club.
We even had enough vo fumeerv to

. provide communications for a cit)
event. Hu....'ever. there ....as no en ­
couragemem from the old..r mem o
bers, so the younger ones lost inter­
est and drifted aw ay The on ly
school-age members we picked up
(two!) were children of adult mem­
bers. There are a few interesting
people in the cluh, even now, but
they don ' t take an active pan. The
sli me people stay in the same offices ,
Maybe we should have term Ilrnits !
Well the city is a miremen( cornmu­
r uty, so IllO'>l of the people .....ho join
the club are retired; when they die ofT•
crber retirees lake their places.

How do we get in the schools and
a ttract kids? I dont Know. Some of
us members went to the local
schools. public and private, and gave
short presentations on amateur ra ­
dio. The end result? You guessed it:
No response: no questions from the
audience; no comments. In one in­
stance, they showed up just to get
out of history class. The few young
people I meet are not interesled, es­
pecially when the)' hear the tenns
"st udy"" ur "exam: ' Th is leads us
back to the faul t of puhlic (mis -ledu­
calion. A Kid can do nothing more
than sit in a room for 12 )'ears and he"oo.... s thai he ....on' l be denied a di­
ploma. He n..\'er considers landing
or "eeping a job, Th is mighl date me
as middle-aged. bUI it se..ms most
young peuple are inlere.'led m
chemica l entenaimuem (drugs or a l­
,ohol), sex, and the acquisilion of
ma terial goods (cani or clothes). So
many don 't want to wort for any­
thing anymore. Perhaps they reali l e
thai (he main qualification to get a
job is to be a member of a "minor·
ily" group. Yes, that's a harb . Point
rnade. most emplo)'ers ....on' t keep
an incompetent ...uner; maybe gov­
ernment or teaching jobs, but not
privately owned smaller businesses.
Fundalllentally. the problems with
puhlic education begin .... ith lhe par·
ems. As the)' tum more and more re­
spon~ibility owr 10 others to raise
their kids, so the " ids hel:ome a
product of Ihe syslem. If the parems
ar.. inlerested in Iheir kids and their
kids' future, it shu.... s, and Ihe kids
are more interesling to be around.

That"s enough fur now. I will
wri te again sometime. Hopefully,
you will read Ihis leite r and want me
1U write again. Keep writing in yuur
column ahoul bou ks that yvu find

Number 6 on your F~. card

From the Ham Shack

found the preamp transistor was
dead, probably fmm my having
pumped the transmitter output into
il. Unable 10 find a replacement fur
jhis transistor I ca lled Ih.. Ramsey
tech support. To my surprise their re­
cepuonist had a replacem"n1 sem rhe
sa me day, Two days later it a rrived
and I installed it and was hack on the
air. Not only was I surprised to get
such a fa.st answer. but It) receive the
pan thai fast ... as amazing. The
Ramsey staff is realty on the ball .
",,"0 1 having 10 ron up a m onstrous
phone hill nmnmg through a dozen
rouch tone sequences to finally he
told to leave a message that no on e
ever responds to was a pleasant sur­
prise. All ham radio and computer
manufacturers should look to them
as an example of how 10 treat
customers. You can bet thai I' ll be
buying more Ramsey equipment.
Ramsey not only se lls high qual ity
kits, hutlhey provide superb suppon
... hen you need it.

LETTERS

\"'1 M ahlle'f WK9:\fAF. Your
December editorial leaves tm- wrong
impression as to the purpose
of CTSS and who may usc a fre­
quency. Twenty years ago it was evi­
dent that when one lived eighty
miles from a swamp full of alligators
(Chicagolandj, somethieg was re­
quired to maintain the sanity of con­
trot operators. The answer wa s 10 re­
quire CTSS to activate repeaters . I I
didn't stop high powered ops in the
city from capturing the repeater rc­
ceher. but there was no transmission
until a local station had aceelOs . O\er
the )'ears 1ll0~1 rig ~ now come with
capability buill in (if you can fi nd
the book to translate the ~e ll ingsl

and com ensus was reached on a plan
(onc CTSS lone per area code in In­
diana). Ko reasonable amateur men­
tality should e\'er construe that re ­
quirement for CTSS equals a " pri­
vate" repeater, In facl. th..re is much
doubt in my lIl inct thaI such a thing
can or should elist on the amateur
bands . Private repeaters sound much
more like a commercial ~nice and
privale freque ncies don't e"en exist
there. Thm;e amateurs that don't fi t
in lhe ahov e mentality are left to
their own groups. usually around re ~

pealers that are so antagonistie as to
account for only lhei r presence . I
know you write editorials to cause
thoughl. but please Man the pmcess
from a reasonahle point.

Yes, l"m well aware of tlu' legili­
mal~ liSt ofa ss,bllt wllt'll I l'i';1cily
afler city ,.-Iltrt Illt'rt art 110 such e.l ­
ItnlKltil1g Cirrllm$/WlctJ aM jilrd tilt'
rf'{I('ulen 011110$1 I I.J(J% C1'SS Il'­

.wiered. .\Ollie OIher e.tpl(JIul/i(/lr I."
ine~(,/lp<lble . . , Wayne

Raphael t:.'>Cot' nus WA2M MT.
Re your editoria l on AIDS. the law
requires thai medica l workers wear
gloves when working with patients
to prevent the spread of AIDS. TB.
etc . My et ectncal tests show lhal
three of fi ve brands of latex gloves
leak after 20 minutes of use . All \'i­
nyl chloride gloves leak. This pre­
sents an opportunity fur hams \0 de­
sign and sell a gadget which will
sound a buzzer i f (he g joves leak.
Oee electrode would be hooked to
the doctor or nurse, perhaps with a
wrist band. and the other 10 the pa­
tient. Th is would make a grc,u how
(0 build it art icle and a gre at lillie
gadget to manufacture. II m ight a lso
be: used to verify condom imegmy,

How abOllt il ~ IHIf I be seeing
some articles OIl r tever a/a mI de-

. , W.;I'IK'IS . ••. ayne

Name and Ca ll Withheld 8" Ke­
q uest, Wayne, if we could eliminate
federa l ...eltare this would help
eliminate crime. Pcople would have
10 go find won , They wouldn' t have
roo much lime to get into trouble. Ad­
ditiona lly, they might he too tired
when they clock out to go out some­
where and sian some trouhle. They
would haw more self respect and
maybe. just maybe. some of thai
would be directed to more respL'Cl
for sociely at large. It w\luldn' t work
for everyone. of course; no program
would be I OO'~ elfective . What
aboul those peop k Ihat rea lly need
help '! The ch urches and charitable
organiutions can step in; some of
them already do. I haw a tremen­
dous amount of respect for the work
the Salvation Arrn)' does ,

I used to be the ed itor for the local
ham club newsletter. I quit, both be­
ing edi tO£ and boo:ing a club member.
I·m 48, and was one ofl he younges t
memhcrs , If anybody read the ne ws­
letter. I couldn' , tell. I put out ques·
lionnaires. held contests. a~ked for
~'ol unl~rs to boo: technical assistan ts,
tried 10 SCI up Salurday wort~ho~

to introduce members 10 packet. ~a l ­

elliles, computers. 220 or 440 MHI
activi ty, The ..nd result? Zilch, tern,
nada. No one would even suhmit ar·
ticles on any ilem lhey had bought or
constructed. or any intere~li ng QSOs
they had experienced . Unfonu­
naldy, in talking with members o f
duhs in other cilies. they say the
sallie holds true e w rywherc: O ld
white men sci in their ways. \lihat

Larry Keitz WA8CWD, Earlier can we do '! Leadership is the ke)'_
this month I had a problem with my D)'namic young(·mindedl people
Ram~y FX -1 46 transceiver. Af"'r need to join the stagnant cluh~, and
replacing the TfR switching transis- get involv..d. You don't have to Iry
lor [ found the receiver had gone to get the old-timers interesll:d in
deaf. After funher examinatiun I Mlrnething new: j ust get acquaill1ed .

6 73 Amateur Radio TOday . March 1996



~-04--- -""

R139 Is The Afford­
able WeSat Revrl

Join lhe growing rnnks of e
amateurs who get striking NEW
images directly from the
weather satellites! We

used our 30+ years of experience in designing Iligtl-q uaiity vhf recereers to bring
you a new enharlCed version of OUf long-popU03r WeSal rece....ers. The new R139
is a very sensit....e wideband fm receiver optimized for amateul reception of NOAA
APT and Russian Meleor weatrer facsimile images on the 137 MHz band , u.e
w'lh any popular demodulator and software. Cavers aft live popular satellite
channels, Scanner cllCuit and recorder control allow you 10 automatically search
for and tape signals as sateilrtes pass overhead, even whi le away from home
• R139 Receive. Kit less easa ._...••_ _••••••_ _••••_•••••.•.$159
• R139 Receive. Kit w ith C<lse and 12Vdc po_' adapter _._ $189
• R139 Receiver Wiredl1es l&d in ca.. with 12Vdc power adapter .... ...•.....$239

REP-200 REPEATER
You get more features for your dollar with our

FM RECEIVERS:
,,"'-'t.. R100 FM RECEIVERS for 46-54.
~..£W~ 72-76. 140-175. Of 216-225 MHz.

.." Very sensitive - 0 .15uV, excep­
tiona l selectivity - both crystal & ceramic if
filters for >100dB at t 12kHl (best IIvailab!e
anywhere}. f1utter-proof squefeh
.. New low price! kit $129, wit $189.
• R451 FM RCVR. lor 420-475 MHz. senaer
to eecve. Newlow price' kit $129, wit $189.
• R901 FM RCVR, for 902 -928MHz. Triple­
convet'sioo. New low pric»....$159, wit $219.

' #\..t. RUO MONITOR RCVR for 143-164 or 216-225 MHz, 4-chan~s
~-~ Greal 101 monitoling If!peaters . amateur calting eeccences. pado;el ra-

.."'- dio. commetcial two-way radIO. poboeJlire frequeJlCleS. 01 weatheJ fore-
casts Good . ta rter kit. easy to IIssemble and align , ki1 only $99. wit $189 .
• R120 AIRCRAFT RCVR 10111 0--136 MH! . .. kit only $99, wit $219.

X,,,, as & RCVRS FOR REPEATERS,
AUDIO & DIGITAL LINKS, TELEMETRY, ETC.
A lso available in rf-tight enc losures. and with d ata modems.

FM EXCITERS: 2Wcont>nuous duty.
FCC type occeotoa for com1bands.

• TA51: 50-54, 1-43-17-4 . or 213-233MHz,
• TA451 . 420-475 MHz . Newlowpnoel
E~hermodel, kit $99. wit 5169.
• TA901 . 902·926 MHz. (0 5W out);
New low price' " " wit $199.

VHF & UHF AMPLIFIERS.
FOf 1m. ub. 3tv Output levels from
fOW to 1DOW. Models alarting at 599.

REP·200T Voice Message Repeater. As above. except includes
Dig,tal Voice Recorder Allows message up 10 20 sec. to be remotely recolded off
the lir. Play back. at US8f .equest by DTMF oommand, Of as a petiodical voice id,
Of both. Graa! for ma king c lub announcementsl , _.adds only $1001

REP~200C Economy Repeater. Uses COR ·6 Conlrollef (no DTMF
conlrOl or autopatch). Features real-voice 10 _ Kit only $795, w &t $119 5

REP,200N Repeater. Wanllo use you. own controller7 No problem' We'll
make you II repealer with rf modules only. Kit only 5695. w&t $995

A fully microprocessor-controlled repea ter wi th autopetch
and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or controller alonel

Kit sri/{ onfy $1095
w&t still only $1295"',----­. Available for the 50--54.

143_174, 213-233, 420·
475.902-928 MI-Qbands

• FCC type aecepllJd for
commercial seMce in150 & 450 bands. {Request ClIla10g frxdetelll.J

ACCESSORIES

11).3 CTCSS DECODERIENCODER. Pre­
vents access to repea ter or receive, un­
less propel tone is present Tone output
for transmrtlllfS. too. . .. kit $29, wit $59

(speafy caU)

AP-3 REPEATER AUTOPATCH. Reverse
palch and phone line remote control.
.. kit $89, wired & te.ted $139

Ap·2 SIMPLEX AUTOPATCH Timing
Board. Use wrth above for sm plex oper-
ation using a lIansoeiver _. k it $39

TD-2 Dl10IF OECOOERlCONTROl.U'R.
16 digrt$. jurnper-programmable. Ioll-eall
resmctor. Can tum 5 functions On/off.

. kit $79, wired & tes ted $129

••
M().202 FSK DATA MODULATOR &
DE,202 DEMODULATOR, Run up 10
1200 baud d'llital signals through any fin
lransmitter & receiver _... kits 549, W& I $79

9600 BAUD DIGITAL RF LINKS. Call for
info on lew-cost packet nelworking sys­
tem: MO·96 Modem and special versions
of our 1« , 220. 01 . 50 MHz fm xmtrs and
revrs. Use dUectly with mosl TNC's, Fasl
dkxle-swilched PA's output 15 or 5M.

COR -6. COR &
Reel Voice 10
on one board
Digital ic records
up to 20 sec­
onds of your
voice. Can rec­
ord mullople id
InMsages Ta~

and time-out timers , courtesy beep, solid­
state relay to key uaosrnrtter.
_ _ _ kit $99, w&t $149

COR-3. COR , timer!l. court.beep kil $49
CwtD. mode programmable kil $59

COR.... Complete COR and CwtD aUon
one board CMOS logic for low power
consumptl(ll'l. EPROM progranvned;
(specify call) ..,.. .. ...kll $99. w&1$149

DVR-1 DtGITAL. VOICE RECORDER. Re­
cords up to 20 sec. of your voice with bUilt­
in mic. or external mic. Terrific as voice
100er for repeaters Of fox hunt xmlr. con-

test callel. radio
•(>, notepad. etc, Ex­

tensive manual teHs
how to use mu~,ple

me-ss.ages adapt to
many applications

kit $59, w&t $99

ro~

serscrwe
CALlING
MODULE.
Versatile dtmf
con1rolef WIth 1
lalching output.
Mutes speaker
u nti l someone
C3lls by seoding your 4...:ligit tt code. Or
use ~ with a long tl ! ero digit 10 alert any­
one in club for emergencies. Also may be
used to control lI utopatch or other ee­
vice. like TD-2 except only one output.

..........._.._ k it $49, w&t $79

LNW·(·)
MINIATURE

PREAMP
slill only $29 kit, $44 ....Ired&tnted

• Lcw-ecst MOSFET preamp
• Small size, Only 518'W x l -5JS' L x %"H.
• Nt 1.2dB vhf. 1,5dB uhf .
• Solder lernunals for coax & pwr connect
"Specify runing ",nge: 25035, 35055, 55-00, sc, 120,
12/).150.15/).200, 200-270. 400-500 MHz,

LNG·(·)
s tiil only $59
w.d&_1Ood

~
Helical resonator

~ Me~ may reecee
b;~ your intermod &
.... c ross..b.and inte. _

ference.
MODEL HRF· f · ), $59 vhf, $99 uhf.
·SpM#J1uIIing-.ge,· 136--1"O. 142- 150. '5£1-162
152·174, 2J3-233, 420-4TQ,

LOW NOISE
RECEIVER PREAMPS

HELICAL RESONATORS

FEATURES:
• Very low noise: 0.7dB nf vhf, O.BelB uhf
• High gain: 13-2Od9 (depends on freq )
• Wide dynamic ",nge - resist 0YefI0ad
• Stable: dualllale GAS FET
·S(m;ily tuning ',,>ge 21l-30, 46·56. 137·139, 139­
152. 152· 172. 21/),230.~70. 800-960 MHz

Gel time & fre­
quency checks
without buying
multiband hf rcvr, Very sensilNe 0100 se­
IedM:! xtal c0ntr0lied supefflet , dedlCilted
10 listening 10 WWV on 10,000 MHz,
Performance nvars the most expensive re­
ceivef5, ,..... only $59 kit, $99 wit.

XV2 for 'f'hf I nd XV", for uhf. Models 10
COO'o'ef1 10M see. cw. fm , etc, to 2M , 432.
435. and atv 1W output Kit only $89
(vhf). $99 (uhf). PA's liP 10 45W IIvlI"ablll

.... ......
COOV1lrtfl l1l to
...celve vhf
& uhf blonds
on • 10M -nrer.
• Input ranges ava~: 50-52. 136-136.
1 -4 -4- 1 -46, 1 -4~147.146-148 , 220-222. 222­
22-4 MHz. 432-434, 435-437, -435,5-437.5.
and 439 25 (alv COflV. 10chan 3),
• Kit less cne 149, kit wlcase & BNC
Jacks $79, w&t in cn e $99.

•
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Bght Winter Blues

1. Global Maximum Usable Frequency Maps.

(http://solar.uleth.calsolarlwwwlrealtime.html)

Ancient H i.story

NEUER SRY DI E
ConUnuedfrom page 4

when antenna restr iction time or band allotment dis­
cussions come around. The answer as to what to

do is best explained by a ham whO posted 00 an
intemet discuSSiOn group, "00 the best you can to

help your community in an emergency but also keep
you r loca l and state media ouuets aware 01 Who's
doing What, Whe re, When and How. Names, ad­

dresses, telephone numbers! Make it easy lor the
media to tell a positive human interest story and

they will! " m

by Royston Rober ts, John Wi ley, 1989, $13, 270p.
ISRN 0-471-60203-5, has a bunch more "coinci­
ceeces.' Like lhe way Daguerre invented the Da­
guerreotype, the first practical photographs. He'd
been able to make fain l phOIO~ on silver-coated
cop per plat es. hUI they weren't bri ght enough to
be seen easi ly. He tried every ....ay he could think
of 10 inten~ify the image. Then. one day, he pUI an
exposed plate in a cupboard w hich had some
chemicals in i t. planning to clean the faint image
off and reu se the plate. When he look it out a few
days later he found the image had been inten­
si fi ed !

So he tried each of the chemicals in the cup­
board, bUI none worked. He then looked closer
ami found some drops of mercury which hall come
from a broken thermometer, And that' s how the
Daguerrorype was invented. Unfortuna tely, mer­
cury is \'eT) poisonous. so many ear ly pbotngra­
phers died of mercury poi son. These days we' re
stil l maki ng people sick and ki l ling them with
mercury, courtesy of yo ur local dentist. who is
sl ill using il in your amalgam fi llings. Well. at
least it's a slow poison.

I remem ber running an an icle in 73 many
years ago about the almost discovery of the tran­
sister. A couple ham s had run into the
semiconductor phenomenon while e~pc ri lllent i ng .

but the importance of i l had escaped them . You
have 10 haw curiuciry and be open to new para­
digms. Velcro was invented hy :I chap who won­
dered why cockleburs stuck 10 his c tomes so tena­
ciously.

Serendipity can gi ve )'ou me btms, hut it's up
to you to turn this imo inspiration. Take o ff yo ur
blinders! Whatever i t is tha t cau ses these coiner.
uenccs is sti ll al i t and will work for yo u, if you']!
only lei i l . Or maybe you honestly bencve Ihat ev­
ery single one of the lens of thousands of sincere
stori es about angels helping people are b ogu s.

First. I ' d like to tell you atour ee lime I called
an admiral a tra itor. and then, 10 how this led me
to get the inside scoop on ARRL General Manager
Budl(lng, WI BUD.

This all s ta rted w hen I IU S the editor of CQ.
one of lhe ham magazi nes. I'd been summoned 10

lhe Pentagon for a briefing. Briefing? II was any­
thing but brie f. An A ir Force colone l obfuscated
for o ver an hour, speaking Air Foree j argon. which
I translated as bel>! I could into Engl ish. II had 10
do wuh lhe A ir Force needing 10 take o' er our 450
MHz hand for a new radar project.

Whe n he got through, I asked if .... hal I ' d heard
translated into the A ir Foret'. faced with the prob­
lem of the Russians using radar jamming equip­
ment in the ir bombers. was being countered by
our selli ng up so many radar systems thai e ven a
Fleet of bombers co uldn' t jam them all"! To mak e
room for this mass of radar systems we hams
wou ld have 10 give up our 450 MHL band to make

Continued on page 28

Numo.r B on your F..cIb/lr;~ ClJrd

The Foundation lor Amateur Radio, Inc. plans to

administer 57 scholarships for the academic year
1996-1997 to assi st licensed radio amateurs. The
Foundation, comprising more than 75 local area

amateur radio clubs, fllily lunds eight of these ector­
arships with the income from grants and its annual
hamlest. The remaining 49 are administered by the

Foundation without cost to the various donors.
licensed radio amateurs may compete lor these

awards if they plan to pursue a lull-time course 01
studies beyond high schOOl and are enrolled in or

have been accepted lor enrollment at an accred­
ited universi ty, college o r technical school. The

awards range from $500 to $2.000 with preference
given in some cases to the pursuit 01cer1a in study
programs or to residents 01 specified geographical

areas such as Delaware, Florida. Maine, Maryland,
New Jersey, Ohio, Pennsylvania, Virginia and Wis­
consin. Amateur radio clubs are encouraged 10 an­
nounce these oppor1unities.

The Foundation for Amateur Radio, incorporaled

in the District of Columbia, is an exempt o rganiza­
tion under Section 50 1 (C)(3) of the Internal Rev­

enue Code of 1954. It is devoted exclUSively to
promoting the interests of amateur radio and those

scennuc. literary and educational pursuits that ad­
vance the purposes of the amateur radio service.

mtorrnaton and application terms may be re­

quested prior to Apri I JO, 1996 lrom: FAR SCholar­
ships, 6903 Rhode Island Avenue, College Par1( MD
20740.

So... what's so special? What's the big deal?
Nothing except that with all the intense media cov­
erage no one took the time to tell the story to the
public. Based on a sampl ing of hams talking about

this no-press phenomenon, feelings are mixed.
Many hams think its part of the package - d you

have a license you should be there 10 help by using
you r skills, equipment, training and time. This, in­
deed, is the true spirit of ama teur radio and should

be commended, But there are a good number of
operators who feel a little publicity wouldn 't hurt

Hams In The Snow

FAR Scholarships
Available

To our knowledge, these services form one of
the most extensive set 01near-real-time maps per­

tinent to radio propagation and radio navigation on
the lmemet

In lypicallashion, the amateur radio community
mobilized and provided coordination and emergency

communications 'or the blizzard that hit the east
coast in earty January. In places like Montgomery
County, Maryland and Suflol k County, New Yor1(

hams in four wheel drive vehicles helped out area
hospitals, provided coordination of food and sup­

plies for the Sick and elde rly and did the things thai
amateur radio operators do every l ime an emer­
gency comes up.

•••

3. Global Maps of the E-Layer Crit ical (Penetra­
tion) Frequency (loE).

(http://solar.ulelh.calsolarIwwwIfOO.html)

Our main homepage has been supplemented

with several new ionospheric services that should
be of wide interest to radio communicators (ama­
teur and professional).

2. Global Maps 01the F2-layer Critical (Penetra·
tion ) Frequency.

(http://solar.uleth.ca/solar/wwwlfof2.html)

II your ox lite has been in the dumps due to the
solar lull and winter conditions you might f ind the
following bulletin 01 inte rest. It was pulled from

rec.recc.amateur.mec. one 01 the Internet news
groups dealing with amateur radio. II you point your
web browser at the URL (universal resource toea­
tor or web address ) hltp:l lsolar.ulelh.calsolar you

will find yourself at an almost real time propagation
forecast site. Theavailable informatiOn can be used
tor everythingtrom aiming your beam for that great
circle route to deciding if you should just slay inbed.
read the latest issue of 73and wait forconditions 10
improve.

New WWW Radio Propaga­
tion and Ionospheric
Services Are Now Available

Every hour, approximately 1510 20 minutes past
each hour, our system regenerates rive real-time

globally contoured maps of various imponant and
useful quantit ies:

4. Globa l Maps Showing the Height Maximum 01
the F2 layer (or the altitude above the surface 01
the Eanh where the ionospheric electron density is
highest). lnfonnation regarding the likelihood of non­

great-circle propagation can also be determined.
(http://solar.u leth.calsolarlwwwlhmf2.html )

5. Global Maps of Solar Zenith Angles, or the
distance 01the Sun away from the zenith (the point

in the sky that is exactly overhead) . Shows the el­
evation angle 01 the Sun above o r below the
horizon for any lOCation on the Ear1h.

(http://solar.uleth ,calsolarlwww/zenith.htm!)

Each map includes the plotted solar terminator
(sunriSe/sunset line), the gray-line corridor I'A1ere the
Sun is up to 12-degrees below the horizon, the eca­
lion where the Sun is directly oveteac. and the loca­
tions of the auroral ovals based on the latest 24-hour

planetary A-index (L¢ated every 3 hours).
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TxID-.
TRANSMiTTER FiNGERPRiNTiNG SYSTEM

Txl0roo Software and IBM/Compatible circuit card.

Now Shippirsq VERsioN 2 SOfnvARE
wilH AUTOMATic MATCH ANd COMp ARE!

TxID'" TxPorter™
ExTERNAl AdApTER fOR M obilE O pERATioN,

CoNNECTS ThE TxID TO YOUR LAPTOP CoMpUTER!
Ca ll or write for more informat ion. Or contact

us via the Int ernet for a cc mplet-e cat a log.
mot ron, info@emera ld.com

TxID-1 n "Gf IlI'Ri..ri"G SY, l fMwiTh S()hW~IU $699.00 Plus
TxPorter™ Mobil f Opncuo-, AdllPTfIl $249.00 SIH

Info: (541) 687-2118 Fax: (541) 687-2492

Completely
Re-engineered!

• • 310 Garfield St Suite 4
u.:. PO Box 2748

ELECTRONics Eugene, Oregon97402

·1
NOCOMPROMISE

COMMUNICATIONS

OWN THI
WORLD'S BISI
TURBO·DIISIL
BASI STATION

Add aQMS Antenna Tuner Systemto your SSB.

$895.00
The Q~IS is an SIX~ autoolalic anlenna COIIp!er, an 5G-113 exlt'IiIed fu!.
~ antmna, am the~~-wateqroof- moonting prl.age,all in one.

, Trucks are America's working rigs. And not.
'With a QMSstrapped on the side, they're also one ~of
the world's best base sta- ~.
tion corifigurations. may

~ look a little unusual, but
I-1DeQM~,,"l

mobile HF·SSBan almost
__ unbelievable jumpft
'Y"""'I[Ki'oo and transmitting
~20 db). M;och it
with acutting edge~GC
HF·SSBand it will blast
holes through major
mountain ranges amI
probably some law of
physics. Power anJi bros
arecverythijig mH ·SSB

-~l ngs. BtiY this and
own the b6l3/ 4ton base
stationon'the road.

/
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JY74X-JY74Z: A Joint
Jordanian-Israeli Operation

One peace process dividend: DXpeditions to Amman and Mt. Nebo, celebrating the first
anniversary of the "Washington Declaration" peace accords.

Joe Obstfeld 4X6KJ-JY8KJ
PO Box 873

Kiryat Ono 55000 Israel

Pholo A. King Hussein Jff operating Jf74Z on Mt. Nebo.
10 73 Amateur Radio Today . March 1996

T
he preliminary arrangements had
been going on for a very short
period of time. Everything was

set and the final word would be coming
from the Royal Palace in Amman,
depending on His Majesty's schedule.
Word of the proposed date was

..I

•
•

transmitted by fax to Amir 4X6IT, and
he made all the cal ls and arrangements.

On Wednesday evening I rece ived a
call , just stating that I was requested to
join this operation, and that the team was
leaving on Monday the 24th of July. I
asked just a few questions: Who is

going? Where do we stay? What about a
visa for Jordan? What about transporta­
tion? etc. The answer was simple: "It's
all been taken care of, just come:'

I was doubtful and couldn't believe it
until I phoned the Secretary of the Jorda­
nian Amateur Radio Club, Mohammed
JY4MB, with whom I've been in regular
contact. We'd met many times at inter­
national conferences and had spent

"What resulted was
monstrous; it unleashed a

free-far-all. "

many hours planning and discussing
JOlOt cooperation between our two
societies.

He was pleased to tell me, "I'll see
you in a few days here in Amman." He
confirmed the entire plan, saying, "What
are you worried about? Everything is
taken care of, just make sure that at 10
a.m. on Monday you' re at AlIenby
cross ing. Salaam, Shalom, see you on
Monday!"

After checking my passport's validity,
I dug up a small suitcase, prepared film
and batteries for the picture and video
cameras, and I was ready to go.

JY74XAmman

At precisely 7 a.m. the rented minivan
limousine passed through the heavy
early morning Tel-Aviv area traffic and
continued on to Jericho in the Jordan
Valley. The van was loaded to the brim
with equipment for the mission, ali well



Free MFJ Catalog
Write or call . . . 800-647· /800

440 MHz SWRAnaIper
MFJ-219 Read SWR of any antenna
59995 420 10 450 MHz ·· jU~1 plug

coax of your antenna uno
SO-239 connector. se t frequency and
read SW R. Uses microwave
integrated ci rcuits and mlcmstrip
technology. Juck for external
frequency counte r. 7 1/u2 1Iu21

/ . in .
MFJ·219N, $99.95. somes as

~1FJ·2 1 9 but with "N" connecto r.

MFJ-2 191218/2 17/20812071203 uses 9 von
battery or 110 VAC w ith MFJ -131 2B. $ 12.95.

Nearest Dealer/Orders: 800-~7- t 800
Technical Help: 800-647-TE CII(8324)

• 1 year unconditional guarantee ' 30 day money bad
guarantee (less sIh) onorders from MFJ . FREE catalog

ME~
:\I FJ ENTER P RISE..'i. IS e.
Box 494. Miss. State. MS 39762
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2 Meter SWRAnalyzer •
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frequency counter. 7 Ihx21/1X21/ . inches.
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MFJ Antenna Bridge
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57995 feedpomt resistance of
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impedance matching networks. Measure
RF resistance up 10 51)) ohm. Covers all
ham bands 160-10 Meters, Built-in
resistance bridge. null meter. nmable
oscillator-driver. Irequencycounter jack.
H u 21/u 21/4 inches. Use 9 volt battery or
110 VAC with MFJ- I3I l. $ 12.95.

MFJ-209 ~IFJ·209 HFIVHF
51099 5 SWR Analyzer'" is

same as ~IFJ·259
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MFJ-207 If you 're an HF man. this
57995 compact MFJ-207 HF SWR

Anal)":"r"' will help you build
10-160 Meters antennas that'll make
working DX almost routine.

JuS! plug in your COiL'l. 10 find the
SWR of any HF antenna on any ham
band 10- 160 Meters. Has jock for
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SWR · di I _" . I • or ana yze mu n an performance where your amc nnas are located
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100 ohms? The new MFJ·259 tells capaclt~nc~. resonant .frc:<Iuer:'cy of MFJ-259 close at hand and looking
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building matching networks and instruments in one: an accurate RF 0 0 a.rs m l.nstrumentallOn costs ,
ba luns fo r your antennas . signa l generato r. a high resolu t i ~n Profe~s!~nall~stalle rs and .

W t h h ff f· .: 170 MHz frequency counte r. Rf technicians usc them worldwide.
a c t ce ectso spacmg on R · M r'~ I SWR G '" b P: ' I

rad iation resistance as you adj ust eSlsranc,! ete am an sc ll' ore y .l)m~ .e.,..;
your antenna. Analyzer • With the ~1FJ-259 . you get full

" _. . free l\lanual 1.8 10 170 MHz coverage. si mple
H~re s \\'hat \ou?t" Do. . . MFJ comprehensive 18 p:1~e ore:ration. ins tantaneous readings.

Ftnd your antenna s true instruction manual is packed With a high accuracy frequency counte r
resonant frequency fro m the shack. useful applications _ all explained in and MFJ"s excl us ive RF Resistance

Tu ne the antennas on your simple language you can understand! Meterr. . a ll fo r a low $239.95.

Pouch wIIh WIndow Dill MeterAdapter
MFJ.29R Tote your MFJ-66 PI~~ a d!p.meter
52495 MFJ ·2591249/209 51995 coupling COI l Into your MFJ

SWR Analyzer"' SWR A"alyzer'" and tum it
anywhere with in to a sensi tive and accurate
this c ustom bandswitched dip me ter.
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'fade with a special save time an take t ~e .
foam-filled fabric . it guesswork out of winding
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knobs. me te rs and displays from hann. measuring ve locity factor and electricallengths
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MFJ-259 I f you work
523995 with a~tennas . MF1's

revolutionary new
SlVR AnalJu r"' is the best invest­
ment you' ll ever make ! Now you
can diagnose a wide range of
anten na problems instantly with
one easy-to-use instrument.
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•
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"It was the first time ever that Israeli radio amateurs would be
crossing the border to operate with .lordanian amateurs ill

their country."

as with the operators Ami 4X4 DK. Ami r
4 X6TI, Mo ni 4X6ZK. Dov 4Z4DX,
Eyal 4X6RE and me. All of us were fas­
cinated with the speed and efficiency o f
the prelimi na ry arrangements for this
DXped ition. Duri ng the two hour trip to
the border, the team was di scussing in
antici pation what might be awaiting us.

At the Allenby bridge , the Jordan-Is­
rael border crossing, everyone invo lved
d id his utmost to make our passage as
fast and easy as possible . No wonder!
T he border officials had received
advance notice of our program and the
intended operation by none other than

the Royal Coun in Amman. as we later
fou nd out. It was the first time e ver that
Israeli radio amateurs would he cross ing
the border to operate with Jordanian
amateurs in their country .

Within 30 mi nutes o f our arrival a t the
border the gate was opened and our
minivan was all owed to bring our equip­
ment to the other s ide. It was quickly
transfe rred to one of the Jordanian ve­
hicles that was awaiting us. After greet­
ing Mohammed JY4MB. who came
spec ially to welcome us, and be our es­
cort. we made our way in a convoy of
Royal Palace cars to Amman. the capita l
o f the Hashemite Kingdom of Jordan.

First we checked into our hotel, put our
personal belongings there. and afte r a
quick lunch we made our way to the club­
house of the Royal Jordanian Amateur Ra­
dio Society. We unpacked the equipment
from the van and started to se t up the dif­
ferent stations. Within an hour of our ar­
rival . the first station, JY7-lX. was on the
air. We were joined by our Jordanian
friends, and us the day progressed more
transceivers were pressed into service on
different bands and modes.

JY74Z :\lounl ~ebo

Three members of the group went with
an escort to Mount Ncbo. about 60 Ian.
southwes t of Amman. to check o ut the site
and to start setting up so that on the 25th of
July operation JY7-lZ from this site could
begin. It was especially important to ge t on
the air on this day, as the whole mission
W<L" dedicated to the first anniversary of
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the Washington Declaration. which was
signed at the White Housc. One year after
signing the Principles of Peace between Jor­
dan and Israel. radio amateurs of hoth coun­
tries got together to put this DXpcditkm on
the air and handle the pileups.

Early in the morning on Tuesday. July
25t h. the entire team assembled in the
hotel lobby and our awaiting Royal car
and escort took us to Mount Nebo. el ­
evation about 800 meters above sea
level , an hour ' s drive fro m Amman. As
soon as we arrived we began operating.
One by one the transmitters fired up o n
the air on SSB and CWo Frequently we

had to change operators, because of the
terrible 40" Cels ius (1040 Fahrenheit)
heat that prevailed at the time in our
tents. The pileups were car-shattering.
After supper, provided by the Marriott
Hotel Cateri ng Serv ice and brought to
the mountain s ite, the team split into two
groups. One stayed overnight on Mount
Neho, in the seemingly freezing cold.
Temperat ures in the desert change dra­
matically to extremes during day and
night. The other group went down to the
city, to operate from the clubhouse in
Amman .

J\' llncites Bedlam

The next day the program was the
same as the day before. but the heat was
worse. The highligh t of the day was the
appearance o f none other tha n His Maj­
esty King Hussein JY I on the air on
both HF and VHF. The excitement and
enthusiasm increased as everyone of the
team present had a chance to have a
QSO with His Highness from his Palace
in Amman. Afterwards the pileups
doubled. the frenzy on the HFs went out of
contro l and His Majesty decided 10 QRT
and maybe appear later and try again.

Around 5 p.m. we were honored as
His Majesty arrived in person at the
Mount Ncbo site . After introducing o ur­
selves, he went o n the air; "This is
JY74Z. JY l at the microphone ." A few
QSOs were made. hut it was almost im­
possible to pick out a callsign through
the roar of the pi leup. The word most
used during that half hour or so was

"stand by, sta nd by." Amateurs arou nd
the globe just did not listen, each one
thinking that he will make it through.
But only those who have been on the
other end o f a pi leup know that thc co­
lossal noise created at such moments
gives cause for thc big switch being
pulled. His Majesty put down the micro­
pho ne and s igned the log . For a few
lucky ones thi s will be the most unfor­
gcuuble and special QSO ever. Mean­
while refreshments were being served,
and a lively. pleasant eyeball QSO
ensued.

The Final Day-Almost

Thursday July 27th was supposed to
be the final day. During the morning
hours our driver took all of us on a
sightseeing to ur of the ci ty. after which
we returned to The Mountain and contin­
ued worki ng the pileups. As the day pro­
gressed it became clear to us that it cou ld
not be the final day o f operation. as on
Friday the Jordanian pan of the border is
closed and on Saturday the Israel i s ide is
shut down . At various times during the
day His Majesty JY I came on the HF
frequency and the frenzy on the bands
cont inued. During the night it was the
same. As word spread that there would
be a spec ial QSL card for this occasion.
the amateur radio world tried to work the
two stations on every band and mode
possible .

Friday July 28th. in the morning, we
were summoned to the residence of His
Highness Raad Bin Zeid J Y2RZ, the
C hairman of the Royal Jordanian Ama­
teur Radio Society, to receive officially
and personally o ur Jordanian operating
lice nses. At the end of this eyeball QSO
it was decided to go back to work. His
High ness JY2RZ wo uld come on fro­
qucncy and take some calls . Enthusi as ti­
cally we we nt back to The Moun tain and
tried to regulate the pileup as the two
most wanted Jordanian callsigns came
on the air simultaneously.

What resulted that afternoon was
monstrous; it unleashed a free-for-all on
the HF bands, uncontrollable even by the
best of operators. "S tand by, staaaaand
by. quiet!" But nobody listened and the
roar continued. The few very luc ky ones
who "made the contact" must still have
adrenaline running throug h thei r veins.

At sunset. we too k time o ut for a most
elaborate barbecue. prepared for us by



We at GAP realize there isn't a perfect antenna No SIn­
gutdr ilntennd w ill scream DX on BO ilnd be the best fO(
IOCc11nets on ro. If anyone tells you there is, beware! The
perecr antenl""kl does not exist but the right one for you
milY· If you want something to bust the pile on the low
cares. then consider the Voyager. Just startmq out in
ham radio and need a greilt gencrill coverage antenna,
the Challenger is easy to essemore aoo for little errot will
yield superior pertormence, espe-
Clilily on DX, Milybe you kflO\rV-
Ingly or unknowingly moved into
one of trcse "restricted ereas"
Where the Eag les limited viSibility.
bul unlimited ability is c eseec.

This ctwt helps you select the right GAP antenna, W hen compennq GAPs, bandwidth
IS not a concern. WIth few exceptions. a GAP YIeldScontrnuous coverage under 2: I for the
ENTIRE BAND.

All aorenoas utilize a GAP elevated asymmetric feed, A major benefit is the vin ual elirnt­
nanon of the earth loss, so more RF radiates into the air instead of the ground, This feed
is w hy a GAP requires NO RADIALS Just as elevating a GAP offers no signifiCant improve­
ment to its performance, adding radials won't either, mc1king set up a breeze,

A GAP antenna has no traps. coils or transforme-rs. ThiSis im portan t. The greatest
sources of failure in multlband antennas arc these devices, Perhaps you heard someone
dISCUSS a trap that had melted, arced or became full of water. Improvements 10 these inher­
ent problems are the focus of the eueona manufacturer, w hile the basic design of the
anreona remains uncrenqec. GAP improVed the t rap by eliminatIng it! Removing these
devices means they don't have to be tuned arc. more imponantly. w on't be c etuneo by
tre first icc or rain. The aosence of these devices improves enrenoa reliabtllty, stability and
Increases bandwidth,

Another major aovanraqe 10 a GAP antenna is rts NO tune feature. screws are simply
inserted into predriIJed holes w ith a supplied nutcnver.

The secret is out and people ," the know say:
CO- 'The GAPconsistently outperformed base-fed antennas...and was quieter;"
73- 'ThISrs a real OX aorenoa much quieter than other verncars.'
RF- 'To say Ihisenema is effective would be a real uncersrerement. SWitChing back aoo
forth on 40m between i1nothcr mulliband HF venca' and the~ there w as no compari­
son. Signals were eiways stronge!' on the GAp, sometimes by S ums. not just DB·s."
Worldradio - 'These guys have solved the problem essocrareo WIth verticals . that is, an
awful lot o f RF is wallowing around and dropping into the dirt Instead of gOing outward
bound. A hal f-wave verticill dot's need radiills If it is end fed (at the conceu . But the same
half-wave vertical does not (as much, hardly at i1 111 if is fed in the center."
IEEE- "Neilr field and power denSIty analyses sho'N another i1dvanlilge of nus antenna
lilsymmetrlc vertical dlpolel: n decreases the power density close to the ground, and so
avoids power dissipation in the SOil below II. The input impedance is very stable ilnd
almost independent of ground conductIVI ty. rtus ao reona can operate with hIgh raceuon
efficiency in the MF /'oM standard oroeocasr band, without the ctassrcer buried ground
plane, so as to yield easier installation and mentenence."

thIS i111 purpose enreora IS
deSigned to operate 10m­
BOrn, WAR( bands included.
It sits on a J-1/4" pipe and
ciln be mounted close to the
ground or up on a roof. Its
bandWidth i1nd no tune fea-­
ture make It an ideal antenna
for the limited space environ­
ment as well as a terrific addi­
lion to the eoteooa farm.

MODEL
8t\NDSOF OPERATION

HT wr MOUNT COUNTER- I COST
2m 6m 10m 12m 15m 17m 20m 30m 40m 80m 160 m POISE

Challeng er OX • • • • • • • • 31S 2 1 Ibs
Drop In 3 WIres

5259
Ground Mount I1l 25'

Eagle DX • • • • • • 21S 19 Ibs ' ·1/4" p ipe 80" Rigid 5269
•

. 1. 1. 1. 1. 1. 1. 1. 1 I 25' I 25 1bs I 1·1 14" pipe 80" Rigid 5289

. 1 I • I • I • 1 45' I 39 Ibs I Hing ed Base
3 W ires I 5399

I1l 57'



Photo B. Mohammed JY4MB (If JY74Z The fall? It s 104° F!
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the Marriott Catering Service. with a
most unfo rgettable view as background ,
From Mour n Ncbo one can oversee the
Jordan Valley. the Dead Sea on one side.
Jericho and the river Jordan o n the other.
As the sun set. the colors of the land­
scape below and on the horizon were
exquisite. Here on this spot Moses went
to the top of M ourn Nebo and The Lord
said to him. "This is the land which I
swore to Abraham. isaac. and Jacob that
I would give to their descendants"
(Deuteronomy). Later that evening. the
pileups reven cd to the normal state that
we had gotten used to during the days
and nights before.

The Final Day-Reali,)'

Saturday July 29 th. really the las t day
of this very special operation. we de­
cided that later in the afternoon the sta­
tions would be dismantled and antennas
taken down. The multitude of equipment
that we brought had to be packed and
made ready for the return trip. At ap­
proximately midday. once more the
frenzy peaked. as one more time His
Majesty JY l came on the band from his
Palace QTH in the so uthern ci ty o f
Aqaba. Unfortunately. the HF propaga­
tion was very bad . and very few had a
chance for a contac t. We at Mount Ncbo
could not hear him. so the net contro l
was done somewhere in Europe. We left

Mount Nebo. had one more look at the
unbelievable view o f the surro unding
landscape and went downhill with all the
eq uipment that had accumulated at the
site over the past days ,

We made more than 15.000 QSOs on
all the bands except 160 meters. Repeat­
edly we gave our QSL in fo. so here it is
one more time: All QSLs go via JY6ZZ.
d irec t or bureau .

We arrived at the hotel in the after­
noon , Tired and dusty. we rested a bit .
took a well-deserved shower. and pre ­
pared ourse lves for the festive d inner
that we were invited to by His High ness
Prince Raad JY2RZ. At the appointed
time we all assembled at his home.
where our fellow Jordanian amateurs. who
had been with us all the time, joined us. We
discussed the pileups. the activity of the
past days and the plans for the future.

We were taken completely by surprise
when His Majesty King Hussein JY I ar­
rived and joined us for the evening di n­
ncr. Man y anecdotes were w id and
pictures taken. For us six Israeli hams, it
was the ultimate clima x of an incredibly
successful and special Dxpedition. We
hope (hat we will have man y more op­
portuni ties to work toge ther with our
fellow hams from JY-Iand.

On Sunday July 30th we packed
the eq uipme nt, cleaned up the mess.
gathered and signed the logbooks.
got our few personal belongings fro m

(he hotel. re turned. the keys and every­
thing wa s ready for the return trip. Shak­
ing hands and saying good -bye was
certainly not easy after such a week.

Sigh, Back To Reality

Within a few hours we were back in the
hustling Tel Aviv traffic. EVCJ)1hing SCl-'IJlCd
like a drcam--a dream that had come true.

Allow me a word o f thanks to Amir
4X6Tf, who coo rd inated the whole
even t. and to the wo nderful team of Is­
raeli operators for making th is such a
memorabl e week . Special thanks to the
JY operators. frie nds. our part ners in the
task o f controlling (he pileups. It was
great bei ng toge the r with you for this
momentous and historical pe rformance .
Mohammed lY4MB. Secretary of
RJARS. did an amazing job of orches­
trating, guiding. and supporting the
whole operation. from the beginning un­
til the end . Special thanks for his endur­
ance in staying with us the whole time.
And thanks to Ibrahim JY5EV. for the
endless tec hnical support. for keeping
the towers and antennas up and. the am ­
plifiers run ning.

Thanks too to Ali Shoukri JY3AK o f
the Royal Palace. for the intermediary,
logist ics and support . There are no words
to describe the appreciation and gratitude
from all of us to His Majesty. King
Hussein of Jordan, JY I. for atl you have
done for us. Without your personal in­
volvement and as...istance this event could
not have come (0 pass. Salaam-Shalom.

Editor-ial Note

Having operated f rom Amman as )Y}
. mul J Y8AA, it lI'a.~ particularly enjoy­
able for me to get this report of the joint
JYI4X team at Amman and Mt. Nebo.
I've been 10 Mt. Nebo and looked out
over the biblical area. I] )'0 11 can. plan
on a visit to Jordan . where you 'll have
I/O problem getting a J YX call. And plan
10 see this small country f rom lrbid ill
the north to Aqaba in the south. You'll
bring back wonderful pictures of the ru­
ins at Iarash, the pink city cuI Old of the
mountains at Petra. the deu' f rom Mt.
Nebo. the crusader's fortresses. and the
tiledfloors ofchurches at stadoba going
back 10 the Roman and Greek times.
Heck. you may even be able to organize
a visit witlt His Majesty! ... nnyne. PI



STEREO FM TRANSMITTER

DA. NI-CAD CONDITIONER/FAST CHARGER

Rin )'QO.I' 0Ml Ste<eo FM radio $WIClfI! TtanS/Il'" a stabIll sigIIaI r'''':='''''''''i
ir'Ilhe 88-108 MHz Flol bf'OaclcasI band up tel 1 0eIaIIed
manual p'''''icles heIPU info on FCC "I/S. deas and
range 10 espect. Latest desi9n features adjustable fine lINeI
onpIJIS, p<e.em~ llI1d cryslaI COlIIroIled sOOcarTier. Cal._
to any CO or tape j)laye•. mike mixer or radIO. IndUClas l ree
tnng toollOO! For a pro IooIc add our malding ease &eI wilh otI­

boatlllOhip anMmlI
FM-l0", Stereo transmil1ef kit .••.•.••••••~ ..~•.••••..•...•.•_S34.9S
CFM Case.....nip anl $81 . •, ••.. •.•.•••••••••. ••.. .•••.••••.••...•.• ,$14 .95

SYNTHESIZED AUDIO GENERATOR

DOS (Direct Dlgilal Synthesis)
lechnoIogy brings you s tenifie audio
genelalo< I I I fl nl lS he plice'
GeeallS hlmO. 01 Hz t150 KHz ...

r~;:;~~~ ....Ogol:LEDcbplayo/~ .$rIe I~~~~~~~=======~~!===i.I: Ind square wave OOJT;l\lC~a~ 0-5 r:
voU P1I. Frequerocy H lecled by d ~ec1 keyboard entry and
with hirocty c:ontnXIl.e UIe hnng kootl. Cfy$taI eonvolled
aceuracy 0/ 10 ppm and r.o IiIelilOlie5 b lapid"equtItq'
Changes.. Retire \Il;I1~ old gef*alOl and lrea!
'f"tUMll1o h ~ 0/ """lI a ,..,.~ SQ-

""SG'550 KiI ..$199.95 SG'55OWT assemble<l •••._$2611.95

AIRCRAFT RECEIV ER

ORDER NOW 1-800 4 HOBBY KITS

Hear eXCIting air-i;raft
communi cat ions­
pick 14' pW>es up to
100 mill" away!

'::-""':-:-'"'_ ,.._ ..,..__ Receives l l G-136
MHz AM air band, smooth varaetor lUl'll rog supe!tle1 w~h

AGe. ceramic utter. adjustable squelch, excellent
senSItivity and lOIS 01 speaker volume. Runs Ol'l 9V
battery. Greal lor air~ Of ,s hW>gIng arotnllhe
8IIporl! New 3O-page IIllWUII details I*ll lal<. too. Add
case Nt for l>rO" kd<.
A.A-I k~ ...._S29.95 Ma tc hn g case set. CAR .,,514.95

CRYSTAL
RADIO

Rel,ve tha ra4io pasl wrth a aystal leI
like )OJl' grandl8lher buill. Uses geroine
Galena erystaI n cat'/llhslr.er. Several
di!lerenl typ., 01 lad,os aft built.
i ncluding standard AM ereeecast .
, hortwave and evan WW II fO l hole
I lyle. To compare modern samicon·
ll.dor deledOrS. we induOe a dioOe lor
comparison. No~ relfJir" and
_ even give If'IteMa ide&$. Ra60 for
frae. gel . I'K)W before Clinton taxes it!
C5-1 Crystal aet kif $19.95

SPEED RADAR

TOUCH,TONE DECODER

STEREO PEAK HOLD BARGRAPH

SPEECH S C R A M B L E R

..._~~~m~..~~;aveDoppler radar k~ "dod<$' ears.pIl.nes, boats. """"' bikes or any
;;; large II'lO'nllI otljecl. Operales Ii 2.6 GHz wiltl l/ll lo 1/4 "'" range. LED

ligI\IIleadoIA dIspIap speed 1'1 Del pel h(:u. kotornalers par h(:u or
1tIIIl par S«O'ld' Ea:oflOl_lll.Cd __ lor ' - OJ Ii:) dAI 00ppIlw-

•

' shIfI. Uaes two 1.IJ 03IlN car-. lor~ lnol i'I:;Uled) If'd n.q 01112
vtlC. Easy 10 buill II " icl OAlhe cira,itry is PC n-pne. ASS plastie
case WJIh speedy grapllocs lor a prolessionallook. A vwy usehl and~
oI--u. kit
SG-1 Complete kiI $i9.95

Chanertlol digIaI voice 510rage LriI 'toil record your message 01 up to 20 seconds.
Time is splil up il'l1o lour 5 second block' which can be played separately or
cascaded 101 Iof'ge< messages. An LED dosplay shows ~sage 1oca"0Il llfId
CU"lef'( mode for easy opeoalOOf c~ buill.., sllll1aces llIkJW sin'(JIe w ollC1lOi 'lO
transfllIlIers lor aulomalie ~eying when the PTT II inibally closed or ahel if is
released. You can llVlIf1 loop )'OUr rig·s rruk.ltYough the CI\lltIIIrtlol. For conies! Of
fun use, lhe ca·l can drive an ell1emal speaker. Includes a bui~.jn electr'" mika,
Foi lhld Ii li" '!I 1ouch, add WI mateting caseset.
C& 1 Voice f8COldei kif- .$5935 CC8 Mak:twlg case seI ~.$I 4J15

DIGITAL VorCE RECORDER

Gr3b TOlfd't-T_ runbets~ 0II1te lit. pue OIlape. A swr(lle 1IlIok"1.lll 10 ..,. raIIo
speakllf 01 phonII line is all thai is feqlired 10 ina!anlly deciphIIr tooc:l>-lofIIt phone
runbers Of codes. A 256 digit memory stores decoded IIUI'I'bets and keeps lis IllIIrTICIry

even in IhII event 01 power loss. An 8 di<,;I LEO display allows you 10 sc:roll lM:lUfil lhll
IIlIIIlIOrY bin: 10 examne~ To make . IIIISY ID pidc ouIl'UTbe< \1Ol4lS oroodes,
a "dash" is insoerIed be!'Aeer, liIItS ol. II'1II _ deo:lded more ".. 2saan :ls llpiIfl
A "'cenCraI--dIoce"~ cryslIl coo ..QIed deeodef is used ........OJ IlIpd 1r'Id"""
(leleetlon 01 runbIIrs al up 10 ro~ per SIICOI"Id! For a pn;JIessionBIIy I'rished look.
add ow malehing case set Start cradling those seallI codes tomorrow Wl1h toe Tone.........
TG·l Tone Grabbei U ...._ .... .S99.95 CTG Matdling case leL._...$1• .95
TO-1 WT F~ assembled TG-' 8f"Id case. _ _ $1.9.95

AM TR A N S M ITTE R

S HORTWAVE RECEIVER

Tone in on '" 000-950 MHz~~
your el istlng scannar. Frequencies are
co".erted Mlh crysIal releunced slIbIly
Ii:) the 41111-!150 MHz fang& . ln$WIA:lIl)M

arl .v.n inc: lu6e<l on tlu,ld,ng 1l'9ll.;;.".
pafIonnanoa 9'JO MHz....... WII dasigl'ld cirtul: reaa...s
el\erlSNe Mlemg and convenienI~ sri:tI. Easy
ona hour assembly Of availabla NII1 assarnllla<l. Add our
maktWIg ease sel b a prola$SIorIaIlook
$CN-1 $eamef eorwener kiI. _•.•..•.,$<IIU 5
SCN Maa:ting caae seI _............•.. .._.. -S1• .95
SCH-1WT~ SCH-l and CBIe .••.••. $S9..i!i

HogIl qJality AM lnlIdcasI bandr_ is deIigIed

el.lClly bigeo",.OilIIl riOl- f'!:AWIf 01 100 mN. 1egIII I~:;::;:;::;:;::;:;::;~~~~~~~;;;:;;;;;;;;;o"';;;;"'''';;:~~..j'a'Ill' of 14110 1/4 M . AmIpts fI'le!mll rc-a frum !aPe ~
and CO playf:fS ancl mike m lers. \l.If\ablI 550-1750 Klil.
~1lI rNnlIl ........ l;ir'aDy.~ """ FCC~ and
...80 antenna ideas. Be your own Rush limbeugh or Rd<
oaes with the m l' Add w ease Mllor a true station look,
AM-I Transmitre< kiI ,$29.95
CAM eeee set , ,$14.115

••
1'1 Ii

FIf'OSIiC _ .... QllU1IIh a
world wiIh jus( a 12" .-ma! can .
rae.... a"f 2 MHz porIion from 4-11 . "~ . . . ,
'-1Hz. True superhet has , mooltl .J1~ ",\ ../~-4'
varaetor luning, AGe. RF gain -
COIa'llI. planIy 01 speaker vaUna II'ld nn 011 • W baItery,
F~ &oul1lChlol or dl.Cl pr-o,KllI'on:las hoIn ol
b'I b _ h tn:ISI svrillW DXIlI". FOf hea-. eoi$iOoi w
s/IorIwavlc_. Two~ Iwda r... ~22 MHz
ranga~ e:w:h 1MHz~ on your w fadio claI. A<Xl
some intaresl kI ycu lttia tlome'
S/'Iof1wave receiver kiI. SR1 _ S29.9S
S/loolwa". eu-tef kit. SC1 ~ ~.m.._ _ .S21.95
MaICting case set lot SAl . CSR $14.95
Ma . case set tor SCI esc .. . $1• .95

SURROUND-SOUND/REVERB

TOUCH-TONE REMOTE CONTROL

MICRO -MIKE

FM WIRELESS MIKES

FM SUBCAR R IER D E C O D E R

Keep .. ellf on toe IocIl le9"lef. pollee.~ or 1'.-1
l.I'le 1IOla'ld. These 5eIiSl1i'" II.(lefhet~ _ b'l1D
to.iId II'ld use. T...es any 5 LIHZ po:lfk!Il of h bllf"ocl and
have smOOlh varadOf tunong WIth AFC. dual (QlM!ffllOll,
cerami<: filtering. squelch and pl-enty of speaker voIl.Il1e.
Complete mlnual delails hOw lhe rigs wort and
.pplicalions. 2M Ft.I transrnilleo- has 5W RF M crystal
aJr*llI (146.52 l1dldec1). lJ'O"Specs II'ld~~
Ad:low case _ for a IIOIl irosh.
FM Receivef kif SpeciIy bllf"ocl: FR·146 (2M). FR-6 (6M).

FR·! 0 (10M). FR·220 1220'-IHz) " " " $34.95
CFR Ua\dll'lg ease set _ .$14.95
FT·l46Two lAeIef FMl ransmmer kA _..$99.95

Tapno lie world ol eo,O ""''DllI bee IrUIC an:! didIo hi! IS eamed _ mII'Iy~ FM b'oadeall radio $lIIiCn.
De<ndef Io:lk$ Ii:) fit dernxUab' d FU radio IJld LI'le$ h 50-100 KHz SCA sotxalilll bini. lM1y raIioI lIave a
defI'IOd~ tu: • yl:U" radio doesn"l, iI'$ easy 1lI1oca1t, or 1118 OU" FR·1 FM ,eai"t Ii:I: wIW:h • a COll iplele Ft.l radio
.,.;t! 8 defI'IOd Ia:k buill"" These 1'ddefl" Slbcarnllfl cany lots of ....1~ • ltotn stock quotes to news ID
m\lllC, frpm rod: to aasy lis19ning • all commercial tree.Hear 'MlII1 you've been missing with tile SCA·I .
SCA-l Decodei kiI S21.95 CSCA Maldlflg calle se1 $14.95
FR-l FM ,eoeiver k $2• .95 CFR Matd'lilg case for FR·1 ••_ _•••••_ $1• .95

World·s smallest FM wireless r"''':~''''''''
mike, Smaller than a SU\llJr cube
-~ baUllfY and 1I"IKe. Two
sets 01 SIlT paris suppl~ in
cast you .,e e1urnsy' Ternll(:
il.do pO."1.Ill (pin drop • 5 1Q II'ld ....n..... fa'lge ol :m It
We include the baUeIY {watch slyle). elli'Cl rel mike and
even a tuning!oal! Be a James Bond and learn SMT I~
FM·5 Micro mike U $111.95

L.c M ETER

Add concerI tIaI raall$lTll! \'011" 1181'00. TV (I' ...... 2-way ' 1Idio' EaSIly syttlesize a , te<oo etIect "om mono _ (I' richly
......., reg.M- rrusic.- Add a~ rIYefb 10 l'Of.I' radio ¥OiC:e flat 0lhIlI"1 will-t (),r~ IO\Ild Ii:I: usesa
I3I.I:l* 8ngade IC 0M:e b ...... '*' !We periornwlce. ............. reve<tI. delay II'ld l1li -*ds 10 CU!ib'rIzIl'Of.I'
SOOfld. Easily- ODlooecled 10 f8dios, _-. CS'. iIfICI TV$. PIenIly of ...oo to~ a smallP'aker for $tatl(l-alorIa
""""aOO' tIo, &perierence fit u. iIfICI rea/i$m Itlal swound SOI.I'l(l prcMde$ • wiOlOoA spencing Iuldfeds! Add ow CIM HI
lor a neat. pro look.
RV· l Surround Sou->dIfleverb kil , $511.115 CRV Malching case 001 $14.95
RV. 1WT Assembled RV. 1 and case $89.115

ConrdVl'Uly 8/lVIlWlQ by TOIdl-Tone _ ~ The 1JAC.111as 16sucri8d 0IApID. " "'ostJ~~ 00APb
120 mV steps 0 to 5 VOC). two 10K<fIg""1pots 1101 volume. squaldl, ate.) and 3 lim81'Sadjustatlla.orn 10 n6 10 40 hours!
Two level paaaword control aIows S8QJre COIIuol and mu~·leval llCC esa. Six digit LEO display allows cunan~y enlered
codes and a crystal conIrDlad 10Idl-1ona dei:ollIlI" prOYides reliable operaborl. There', nothinG else ~k. ltOs urot. be in
eo,"'" IXIf"hI ol fWmOI8 ,.... ••"0JS\iI1$, ti--lrs, Ilornes or _ bdories lIAIl fit lI'tC-l. Add ow ""*,_,,, case MIl
b' a I\aldsoma tr-.
Uf'lC.1 AemoIe conIroIlU _ $129.95 CURe Maldling ease IMI ._ _ ~ _..$14.95
URe-1WT Fully assembled URe,l and ease $189.95

Measure inducIors lrom 10 Ui-HlmH Ir'Id capacitors ltotn 2 pF-2uF wiIh high ae:tIJ..ey by CO" oedi OJ h l (;.1 10 ant
digital multimeter, Two pushbuUon f~S for l'ligh~ reedings and wa even give you calibration components to
/I$$UtI propet llCCVIIoCY of)'Ol.l" kit' Active hIIef1; aMs~ suWies requore eribeal values. I'() one sho'Jld be l'fi1llol1
..aauaIIILC maleI. Fo- a pro took, add 1MII'IIIding case ..
l C.1 l C met.,. kit ._ $34.95 ClC case sel .._ _ _ __ _ $14.95

POlhe lri lhafs~ 1or)'Oll. All.I'lIIS lr.V'l$ITIit a sllble
signal in fie . t Oll 104Hz FM band up 10 'm exeepIlor
~gh power FM4 and PB·1 Phone bug that go l.P 10 1/2....
FM·1 Basic 1M •••••_ _ _ _••-55.95
FU·2. as aboYe

but w4h added m.e pie amp .$7.95
FM--4 . long range w~h

very sensrtive audio pckup $14 .95
PB- l . Phone bug needs nobanery.

hooks 10 phone line_~.._ .._~._~.._._~~..$ 14.95
MC-l , Micn:I size $8f'fSiIiYe mh C&I1ridge

lor FM·12 , _~ _ _ .$2..95

ORDER S CAll 1-8 0 0 - 4 HO BBY KITS (4 46-2 2 9 5) ORDERS ONLY
TECH/ORDER/INFO (716)924-4560 FAX (116)924·4555

TER\lS c._g_ _ E__m'M "" 10_". i! no! p"._ ....~.R '" """"""0''''
.... ..,~ , _ "" t5 lor ohoPP"'9-_~"!I_ ........_r", Io'*'9R-...", zoo , ...._ .coo "'" coo IU $ .~I _ 55 00 0rcle<I _ ~ _ 53 00 ,,~ "'-$ _ -,..
.-10$ ,~ • . _ IfY ...m .._'V.... k,' ,....$ l·_,..rto a ,_ .......,.., ......".." ....,,$

MOTOR CONTROLLER
Conlrollhe speed aM direction of any molQr. Use 0Uf SMD-l lor those tIicI SlepplllS you
SIll strpll&. 1UId ow MSC-l lot DC moIOfS. n. $\eppeI drivel feaIl.A'es variable speIId. lid
step flllaIion, cil......1 iIfICI power down mods. aw'I4iM ..... .., SlIIPPE!t 1IIOIOt. CU DC

, ItNIIf Ieeans pl& widIIIl!I"4i I r 0' o::ortroI .boillg ... IIOor tIiqlJe """'" a1

~
low speedslJld can drive motIiS up ID 50 VOC • 10 ArI'¢ Add OU" ease set

• lot a pn;JIessionaI sssemb/y.
..... "ySM(}.l Slepper k~ ,$24.95 M5C-l DC motor k~ $24.95

. CSMD SM(}'l Cllse ~.~.•~._•.$t4.95 CMSC M5C-l case $1il.95

1=-1 8
~.
RAMSEY ELECTRONICS, INC 793 CANNING PARKWAYVICTOR NY 14564
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Hum"" 16 011 you, FHdback ClIrd

Into Orbit with the Final Phase 3
OSCAR

It 's a bird! It 's a plane! It 's...

Andy MacAllister WASZIB
14714 Knights Way Drive

Houston TX 77083

T
he Amateur Satell ite Program has
come a long way since the launch
of OSCAR- Ion December 12.

1961 . OSCAR stands for Orbiting Sa tel­
lite Carrying Amateur Radio . OSCAR· I
was built by Project OSCAR. a West
Coast group. The launch took place only
four years after that o f Sputnik- I from
the Soviet Union. OSCAR- I. wei ghing
in at 10 pounds and costing about $64,
carried a 140 milliwatt CW beacon
transmitting "HI" on 145 MHz. The
transmissions lasted 22 days till the sat­
ellite re-entered the atmosphere from its
very low earth orbit.

Since then there have been many ama­
teu r satellites. some simple, and others
supporting many complex. experiments
and transponders . we have had satellites
with simple telemet ry beacons, with
voice and CW transponders like repeat­
ers in thc sky. and with complex. digital

ESA Provided
1194V Adaptor

FiR. 1. The Phase 3D spacecraft.
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store-and- forward fl ying BBSs. or radio
bullet in-hoard systems.

Phase 3-D is thc largest. most complex.
and international "hamsat" project to date.
It is scheduled for launch from French
Guiana later this year on board an Mane­
5 booster. The main body is nearly seven
feet in diameter and three and a half feet
tall. With solar panel s extended, the wing­
span is over 20 feel. The satellite weighs in
around 500 pounds with an c...timatcd pro­
gram cost of .l.5 million dollars. When
Phase 3-D achieves orbit it will be given
an OSCAR number, perhaps AMSAT-OS­
CAR-29. or something in the low JOs. de­
pending on the schedules o f other projects
waiting for launch in 1996.

Support for th is immense program
comes from AMSAT groups around the
world. No one ham organizatio n has the
reso urces to plan. build and get a ride to
orbit for a satellite of th is magnitude.

~AVerage
man

Microsat
Ihe!rn

What isA.' ISAT?

A?\.lSAT stands for Radio Amateur
Sate ll ite Corporation. The o riginal
AMSAT was founded in 1969 in the
District of Columbia as a non-profit

"OSCAR-I weighed 10
pounds and cost about $64.

Phase 3-D weighs around 500
pounds and the estimated cost

is $4,500,000."

ed ucational organization dedicated to
foster amateur radio's participation in
space research and communication. The
first project for the new corporation was
gett ing a launch for Australis-OSCAR·5
in 1970. This was to be the last Phase I·
type satellite, i.e. lo w-earth-orbit and
short life.

The second project for AMSAT was
the fi rst Phase 2-type satell ite, AMSAT­
OSCAR-6. The Phasc-2 classifica tion
requires that the hamsat he designed for
long life. A-O-6 was expected to last a
year with so lar ce lls and rechargeable
batteries. It lasted over four years till the
batteries shorted out . Today we have
OSCAR satellites built by many groups
around the world and the " numbers"
are increasing rapidly. There have also
been several RS satellites fro m the
previous Soviet Union. With many
groups using the AMSAT name. like
AMSAT-DL of Germany and A~lSAT·

SA of South Africa . the original gro up
in the United States is now called
AMSAT-NA for AMSAT North
America. Funding for Phase 3-D comes
from membership dues, ind ividua l and
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MOOEl VS-50M

ASTRON POWER SUPPLIES
• HEAVY DUTY· HIGH QUALITY. RUGGED. RElIAlLE •

SPECIAL FEATURES PERFORMAm SPECIfiCATIONS
• SOliD STATE ELECTF\(WICALLYREGUlATED • INPUT VOLTAGE: 105-125 VN;
• FOLD-BACK CURRENT LIMITING Protects Power Supply • OUTPUT VOLTAGE: 13.8 VDC r 0.05 votts

Il'om excessive current & continuous shorted output (Internally Adjustable: 11 ·15 VDC)
• CROWBAR OVER VOUAGE PROTECTION on all Modtls • RIPPLE Ltss than 5mY peak to peak (fun load &

IJt:tPl /IS-3.\. /I~ /lS-SA. /l$ ..tL. IIS-~ low Iintl
• MAINTAINREGULATION & lOW RIPPlE at 10'/11' lint Input • All units available in 220 VN; input voltage

Volta~ texcect rcr SL-11Al
• I£AVY OUTY HEATSINK. CHASSIS MOUNT FUSE
• THREE CONOOCTOfl POWER COR) except lor RS-3A
• ONEYEARWARRANTY . MACE IN U.S.A.

SL SE • l OW PROFilE POWER SUPPLY.... CentlnlllUl ItS' Rm I"~ !::"r.:!MODEL GrlY Blic k IkJty IAIlIPI) lAli1'S1 H- W-
Sl-11A , , 7 11 ~-nIl-9% 12
Sl·llR , , 7 11 ~-7 - 9% 12
Sl·l1S , , 7 11 ~ - N - 9Yo 12
Sl -l1R·RA , 7 11 <4%- 7 - 9'110 13

RS·L SERIES .-
•, - 0, .

• POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
CInIIIIlIM ICS" Sill (flin

MODEL IIlrty lA_1lI1 IA_1lI1 H- W- b
RS-4L 3 <4 3'h-6YJ-7V.
RS-5L 4 5 3%- 6~ - 7'10

9
25
37
50

RM SERIES

MODEL RM·35M

• 19" RACK MOUNT POWER SUPPLIES
ConllnulMIl

MOnEL Duty (Ampil
RM-12A 9
RM·35A 25
RM-SOA 37
RM-BOA so

" Separate Volt and Amp Meters
RM-12M
AM -35M
RM -SOM
RM-60M

ICS"
IAmpI)

12
35
50
55

12
35
50
55

SI,. (III)
Hx Wx n

5't. x 19 x 8'1.
5'.4 x 19 x 12 'h
5'.4 x 19 x 12 'h
7x 19x 12'h

5'.4 x 19 x 8'.4
5't. x 19 x 12 'h
5'1. x 19 x 12 '11
7 x 19 x 12'h

Sh'pp'"'Wl (lbs.1
16
38
50
00

16
38
50
00

RS-A SERIES -MODEL 'n, '''''RS-JA •
RS-4A • •
RS-SA •
RS-7> • •
RS-78 • •
RS-10A • •
RS- 12A • ,
RS-1 2B ,
RS-2OA , ,
RS-35A , ,

MOOEl RS-7A il'!-50A ,
R -7OA ,

c••Ii.u ..
Utty lA- , I)

2.'
3

•s
s

7.'
9
9
16
as
37

"

IU '
lA_,ll

3

•s
7
7
10
12

"20
35

18

lil" 1111
I x . x I

3x 4"," x 5","
3"," x 6'h x 9

3'h x 6'" x 7'10
3"," x 6'h x 9
4 x 7'h x 10ll,
4 x 7'1" x 10'10

4'I>x 8x9
4 x 7Vr x 10","
5x9x10'h
s x n xt t

6x 13'>. x 11
6 x 13lf, x 12'.10

Ui""1
WI· l lh.)•s

7
9
10
11
13
13
19
27....
13

'Ill 1II 1
I x Wxl

4l1z x 8 x 9129

CHIi..N'
lit, lA_,llMODEl

• Switchable volt and Amp meter
1'5-121.4

• Separale volt and Amp meters
RS-20M 16 20 5 x 9 x 10,,", 18
RS-35M 25 35 5 x 11 x 11 27
RS-SOM 37 50 6 x 13100 x 11 46
RS·70M 57 70 6 x 1 3~ x 12\ 48

RS-M SERIES
~~

"ICS-Illtermittell l Commull ication service (50'" Outy Cycle 5mm 011 5 mi ll. off)

,,,. SIlt 11111 U I"II'JAIl,., AxWxl Wl. lth .)
@13.8V

" 4'/tx 8x9 13
20 s x s x 10Vr 20
35 5 x11 x 11 29
50 6 x 13i1o x 11 ..

35 5'4 x 19 x 121'l 38
50 5'4 x 19 x 121'l 50

ICS' Slnlll) U l"l••A_,. I x Wx 0 WI. flh.,
7 4 x 7Vr x 10100 10
10 4 x 7'h x 10ilo 12
12 4\'J x8 x9 13
20 5 x9 xl0\'J 19
11 2%x N_ 9% 12

CIRCLE 16 ON READER SERVICE CARD

c..u.....
Itty IAII , II

@13.8VOC @10vtlC @5VDC
9 s 2

16 9 4
25 15 7
37 22 10

MODEl

1JS-12M
\IS-'"
VS-35M
VS-...

• Separate Volt and Amp Me1tf' . Output Voltage ad~ble trom 2-15 volts . Current limit adjustable from 1.5 amps
to Full Load

• Var iable rack mount power supplies
VRM-~M 25 15 7

MOOEl VS·35M Vil"'-50M 37 22 10

• Built in speaker - C..U.....
MODEL '''' II." lit, lA_,ll
RS-7S , , s
RS-1 OS , , 7.'
RS·12S , , 9
RS-20S , • 16
Sl -11S , , 7

VS-M AND VRM-M SERIES

RS-S SERIES



"Every day large volumes ofE-mail, pictures, voice l ues,
programs, bulletins and telemetry are sent via low-earth-orbit

digital satellites. Phase 3-D will also provide connections between
ground-based computers and remote users ill real time."

I'how A. The Flight Modt>! Phase 3-D
Spaceframe inside the clean room facility.
The specially built handling struetu" will
a/low easy access to all parts of the satellite
during integration.

corporate donations. The American Ra­
dio Relay League has been instrumental
in financial support o f tbe 1.5 million
dollars (cash, labor and components)
pledged by AMSAT-NA.

AMSAT-NA provides a vast array of
services to suppon those interested in
learning about amateur-radio satellites.
To help track each satellite. the AMSAT
Software Exchange makes tracking soft­
ware available for most popular personal
computers. AMSAT also runs its own
QSL bureau and awards program for
satelli te users.

The AMSAT-NA Field Organization
is ready to help those looking for
information on a more personal level.
With over I <Xl Area Coordinators, there
are some in most local ities willing to an­
swer qucstions about the satelli tes. arrange
for demonstrations or provide talks for
local clubs and ham co nventions.

AMSAT-NA sponsors reg ular HF nets
with the latest news o n satelli te activity
and Phase 3-D progress. One of the most
popular nets is held every Sunday 31 llXX)
lITC on 14.282 MHL USB. In akfition
!here are many VHF nets around the country
with similar information coverage with
supplementary local itemsof interest. One lo­
cal net. the Houston AMSAT Net, can be
beard across most of North America at 10
p.m. Central Time via Anik E2. Transponder
18, 5.8 MHz audio suOCarricr. It is also ear­
ricd by various VHF am UHF fCJCllCI'S in
addition 10 a lOO-rncter teed on 1860 kHz
AM from WA0RCR in Missouri.

Curren t AMSAT information is also
avai lable via the Internet. A World Wide
Web page can be found at http ://
K'w»:amsal.org. There is also a ' ftp ' site
at ftp.amsat.org, and up-to-date discus­
sions about Phase 3-D and other topics
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can be chec ked out by subsc ribing to
amsat-bb@amsUI.org. JUM send a mes­
sage to lislserv @amsUf.org to subscribe.
More information about AMSAT.
telephone BBSs and nets can be ob­
tained for a self-addressed stamped en ­
velope 10 AMSAT. 850 Sligo Ave .• #600.
Silver Spring MD 20910.

Why Phase 3-D?

With so many amateur-radio satellites
in the sky. why build such a large and
expensive one? The current satellites
have limitat ions that Phase 3-D is de ­
signed to answer. The Phase-S series of
amateur-radio satelli tes are designed for
long-life and wide, simultaneo us. geo­
graphical coverage. They are built to last
several years and have high orbits.

The current Phase-S satelli tes include
AMSAT-OSCAR-lO and AMSAT-OS­
CAR- t3 . A-O· 1O was launched in 1983.
Although the on- board computer is no
longer working due to radiation damage
in the memory system. the UHF to VHF
linear transponder is st ill operation al
when the solar ce lls are receiving
enough sunlight to power the radio gear.
A-O-t3 went into orbit in 1988. Al­
though most of the systems still work
well. the satellite 's orbit will decay in
December o f this year due to orbit insta­
bility caused by gravita tional effects o f
the moon and sun. Phase 3-D is designed
as a replacement for A-O-IO and A-O­
13, with some significan t extras.

A-O-IO and A·O-13 provide excellent
coverage wit h their high ellipti cal orbits,
but the orbital characteristics of bo th re­
q uire significant tracking programs to
predict future access from a specific
point o n the earth. The apogee or high
point o f their orbits also fluctuate over
time from Nonhero Hemisphere to
Southern Hemisphere cove rage. and
back again. The final orbit of Phase 3-D
will not fluctuate over time, bUI will
maintain stab ili ty and provide a repeat­
ing pattern that will allow users to pre­
dict where the satellite will be on any
given day and time.

Photo H. The completed Phase 3· D flight
model Is-band antenna undergoing gain
and pattern resting at the integration
facility 's antenna lest range. Preliminary
gain measurements exceeded 15 Dbic with a
surprisingly clean pattern.

The orbit modifications that will be
performed on Phase 3-D afte r launch is a

two-year process to go from the original
transfer orbit provided by the Ariane
launcher to the final stable orbit. After
lau nch the satelli te will have a perigee,
or low point. o f only 200 kilometers
with an incl ination with respect to the
equator of 10 degrees. The satellite 's
ma in motor will raise the perigee by 300
kilometers and the apogee by 8.000 kilo­
meters. The long-duratio n ammonia arc­
jet motor will pro vide a very low-energy
thrust to bring both the perigee height up
to 4000 kilometers and adjust the incli ­
nation to 63.4 degrees. This incl inat ion
is stable and will not dri ft over time for
the desired ellipti cal orbit. The satelli te
will provide optimum performance for
users in the Non hero Hemisphere .

A-O-IO and A-O- 13 provide good sig­
nal s for earth statio ns. but only when
high-gain antennas are in use on the
ground side . A primary goal of Phase
3- D is to improve link marg ins by 10
to 15 dB on all bands. This me ans
that earth statio ns will need less power
and lower-gain antennas for reliab le
communic ation. During periods when
the satellite's antennas arc pointed
directly at the earth. effec tive communi­
cations ma y even be possible with on ly
omnidirectional antennas. like tho se on
a car.
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Plloto C. Tile fl ighl prototype Ustxmd patch:
a"a~' undergoes test ing on the Phase 3 -D in­
tegration f acility a1llemw range. The array
exhibits measured gain fig ures compa rable
to thai of a commercial 40-td ement crossed
yagi. Actual on-the-air comacts. with sur­
prisillgly good results, haw' been made
through lhe AMSAT OSCAR-13 satellite us­
ing this arroyos an uplink amenna.

The low-earth-orbit digital satellites
have shown the advantages and useful­
ness of co mputer-o riented bulletin­
board systems in the sky, Every day
large volumes of E-mail. pictures, vo ice
files, programs. bulletins and telemetry
are sent via these satelli tes. T he opportu­
nities have allowed a glimpse o f what
can be accomplished with orbiting "digi­
sal"," but data rates are sti11 limited and
the orbits are low, providing short access
periods. Phase 3-D will otTer several
d igital experiments, some at data rates
that could support digital video. and ac­
cess times that will be more akin to on­
demand connectivity. Rather than acting
o nly as a stand-alone Flying computer
BBS. Phase 3-D will also provide con­
ncctions between ground-based comput­
ers and remote users in real time ,
Connecting to or through Phase 3-D via
the Internet is a real possibility depend­
ing on the use of ground-based contro l
stat io ns.

Another limitation o f A-O-IO and A­
0 -13 is the e ffect of high- power earth
stations " hogging" the transponder. Dur­
ing normal operation. ground-based us­
ers share the transponder output power,

Photo D. "Lighl.~.' Camera! " AMSAT­
NExecutil'e Vice President Keith Baker
KB/SF gives Dm 'e Brody. Segment Producer
of the Sci-Pi Network program Inside Space,
an oil-camera lour of the Phase 3-D lntegru­
lion Facility in Orlando. Florida. The pro­
gram is stated to appear ill late spring 1996.
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Each uplink to the satellite 's receiver is
re-sent by the downlink transmitter.
mu ch like a typical VHF-FM repeater,
but with a much wider band width. A lin­
ear transponder can handle many sta­
tions simultaneously by transpondi ng a
ran ge of uplink frequencies to a corre­
spond ing ran ge in the downlink. When
one station transmits excessive uplink
power. the weaker users are "de­
sensed: ' or j ust seem to d isappear, Phase
3-D has a system called LEILA, a Ger­
man acronym describing an "alligator"
sniffer. An o ver-powered up link will be
isolated and notified by a series of becps
on the downlink to lower the power
level. If the situation is not corrected by
the ground user. LEILA will apply at­

tenuation to the signa l to even the load
on thc transmiuer, Several levels of
attenuation can be applied .

Gelling Ready for Phase 3-D

Another goal of the Phase 3-D pro­
gram is to retain enough commonality
with existing hamsats so that current
user equipment is not made obsolete.
M any popular frequencies in the VHF
and UHF bands wi ll be used by the new
sate llite. A station that is set up to oper­
ate via A-O-13 Mode " B" (70 ern up and
2 meters down) will fi nd the new sate l­
lite an easy transition. For those looking
for new bands and higher frequencies,
Phase 3-D o tTers a promising array o f
frequencies.

The radio system o f Phasc 3-D is set
up as a matrix of receivers and transmit­
ters. Uplinks and downlinks cover the
satellite bands from 15 meters up
through 24 G Hz. Today' s Mode " B" be­
comes Mode " UV." Thi s stands for UHF
(70 ern) uplink and VHF (2 meter)
downlink. Typical voi ce and CW com­
munications will be possible via most of
the band combinations. Mode " LS" (1.2
GHz up and 2.4 G Hz down ) may become
one of the most popular by thc year 2000.

The anticipa ted lifetime of Pha<;e 3-D
is 15 years , It is truly designed for ad­
vanced communications into the next
century. To prepare for the new satelli te.
potential users should begin with today's
hamsats. Books and other publications
are available from AMSAT and the Ameri ­
can Radio Relay League , Start with the
easy satelli tes. like RS- IO. RS- 12 and A­
0--27. Then progress to the high-orbit
"OX" hamsats, A-O-to and A-O-l3. A

Photo E. A dose-up view of Phase 3-D :'"
fl ight model Propellant Flo ..... Assembl.v
(PFA). Vall'es and piping on the lefl side of
the unit will be used to [uel the spacecraft's
nvpergotic propellant tanks Oil the ground
prior to launch. as wet! as controlling ,ht'
flow of propellants to P3 -D 's 400 Newton
kick motor while ill orbit. Likewise, ml~'es

and piping located on Ihe right side of the
PFA will be used 10 fill the spacecraft 's
ammonia tanks, and later will control tire
flow of ammonia to the satellite' s a rc-jet
positioning mOlOr.

series of entry- level articles arc in the
works for 73 's "Hamsats" column
throughout 1996. Stan now to get ready
for amateur radio 's next great adventure .

Photos and figures for this article arc cour­
tesy ofKeith Baker KB ISF.AMSAT-NA Ex­
ecutive Vice President, AMSAT~NA and
AMSAT-DL Fa
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73 Review

What's New In Kits?
Take a gander at some goodies.

" There's never been a better time to discover
the joy ofbuilding your own radio!"

Robert S. Capon WA3ULH
322 Burlage Circle
Chapel Hill NC 27514

Kit enthusi asts have been rewarded
this year with some new kits with great
features. and they start at about $ 100. so
there's never been a beuer time to dis­
cover the joy of building your own ra­
dio. Your knowledge of amateur radio
will be great ly enhanced , and you may
discover thai one QSO made on your
borne-brew rig is more satisfying than
10 QSOs made on a commercial trans­
ccivcr.

This article will provide you with a
road map to the latest kits. along with
tips and answers to the frequently asked
questions for the first time kit builder.

Six Terrific Kits

This ankle takes a look at six kits:
five hot new transceivers and a rather
unusual memory keyer (see the full re­
view of the KCI in this issue) with a
buil t-in frequency counter. Each trans­
ceiver kit features a superhet receiver.
and was selected because of its unique
characteris tics.

NorCal-40A, by Wilderness Radio.
The NorCal-40 , originally introduced by
the Northern California QRP Club. has
been reintroduced by Wilderness Radio.
a newly fonned kit company. The
NorCal-40A is ideal for beginners: the
jacks and switches mount directly to the
board. so there is no point-to-point wir­
ing. This feature makes the radio very
easy to build (I put my NorCal-40A

NorCal-40A.
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together in j ust two evenings). Wilder­
ness Radio ' s NorCal-40A comes in a
tiny 4 x 4 x 2 enclosure (weigh ing less
than onc pound) with a very snaz zy twa.
tone blue paint j ob. The kit comes with a
punched and silk-scree ned latched en ­
closure. j acks and knob set. and a first
class silk-screened printed circuit board .

This 40 meter superhet CW trans­
cei ver. dcsigned by Wayne Burd ick
N6KR. has been optimized for ex ­
tremely low current drain of only 15 mA
on "receive'' using headphones. The ra­
dio features RIT. AGe. 400 Hz CW fil ~

ter, and full QSK and delivers 3 walls
o utput. The recei ver is absolutely su­
perb . The most challenging aspect o f the
NorCal-40A is that the builder is re­
quired to wind the toro ids. First-time
builders, however, should not be overly
intimida ted by this because the radio is
supported with excellent documentation.

Sierra. by wilderness Radio. Again.
the Sierra. original1y designed by N6 KR
and introduced by the Northern Califor­
nia QRP Club has been reintroduced by
Wilderness. Despite its tremendous so­
phistication. the Sierra also has charac ­
teri stics that make it an excellent kit for
intermediate builders. Li ke the NorCal­
40A. the jacks and switches mount di­
rectly to the board. so there is no
point-to-point wiring .

The Sierra is ultra portable, measuring
o nly 5.5 x 6.5 x 2.5 inches (weighing
less than two pounds). and has ex ­
tremely low current drain of 35 rnA us­
ing headphones. This combination of
factors makes the Sierra great for por­
table and backpacking usc, and ideal for
battery operation and Field Day.

The Sierra can be purchased with up
to nine interchangeable band modules
for operation on 10-1 60 meters. The

bard modules are gold-platcd internal plug-in
modules. Unfortunately, each hand module
has eight touids, so if you intend to build the
Sierra for operation on nine bards (like 1
have), be prepared to wind a lot of toroids.
But aligning eech band module is a snap. re­
quiring about 15 minutes each to tune up
against your main station uansccivcr.

The Sierra features RIT. AGC. 400 Hz
CW f ilter, and full QSK. and delivers 2
to 3 wat ts output on all bands. The kit
comes with a punched and scree ned
latched enclosure. jacks and knob set.
and silk-screened printed circuit hoard .

OHR-400. by Oak Hills Research.
The OHR-400 is a new kit for intermedi­
ate to ad vanced builders. The radio has
become my favorite base station Q RP
transceiver, because it is switch-select­
able for operation on SO. 40, 30 and 20
meters. so band changing is effortless.

The OHR-400 also has a superb re­
ceiver with silky smooth QSK. The ra­
dio really excels at copying very light
signals. and it compares fa vorably with
my commercial HF transceiver at dig­
ging ou t stations at the no ise level. This
makes the radio ideal for milliwauing
work. But the OHR-400 is not ideal for
backpacking: it has a hefty cabinet mea­
suring 8 x 8 x 4 inches (we ighing almost
four pounds), and the radio draws
approximately 300 rnA o n receive .

The OHR-400 comes with excellent
documentation. and was a pleasure for

OHR 400.
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AGA RS stands for Aircraft Communica­
tions Addressing and Reporting System.
This VHF teletype mode is used to trans­
mit data and messages between commer­
cial aircraft and airport ground stations.
These transmissions at 131 .55 MHz., can
be heard on any scanner with the VHF
aircraft band. With the proper decoder and
this book you can intercept and understand
this interesting traffic. If you enjoy VHF
aeronautical listening you will want to leam
about this fascinating development.

Universal Radio
6830 Americana Pkwy.
Reynoldsburg, OH 43068

• Phone: 800 431-3939
• FAX: 61 4 866·2339
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Cascade, by NorCa!. SSB o n 20 and
80 meters. The Cascade is the latest
club project by the famous Northern
California QRP Club, and was de­
signed by John Liebenrood K7RO. The
Cascade joins an elite group of SSB
QRP kits, so now phone enthusiasts
can discover the fun of building their
own SSB transceiver. Desp ite its simi­
larities to the Sierra in physical design
(jacks and switches mount directly to
the board, so there is no point-to-point
wiring) the Cascade is a kit for
advanced builders, and an oscilloscope
is very helpful during the test and
alignment process .

The Cascade is ultra-portable, with
physical dimensions identical to the Si­
erra, and has extremely low current drain
of 80 rnA using headphones. So the Cas­
cade is also superb for portable and
backpacking use, and ideal for battery
operation and Field Day.

The Cascade comes standard with two
interchangeable band modules for opera­
tion on 20 and 75 meters. The band mod­
ules are gold-plated internal plug-in

me to build. I really look my time with
the rad io, and savored the experience
of building the kit. The radio has three
printed circuit hoards that mount on a
solid internal aluminum chassis. The
boards are the oscillator, receiver, and
transmitter. Interconnecting the boards
and panel components is accomplished
with approximately 50 poi nt-to-point
color-coded wires. Again, the docu­
mentation for performi ng the wiring is
first class, but this amount of wiring
should typically not be attempted by
Ilrst-tlmc builders. (Oak Hill s has
other kit s ideal for the beginner, like
the single band Explorer described
below.)

The OHR-400 features RIT. AGC,
narrow CW filter, and full QSK. and
delivers 5 to 8 watts output on all
bands. The kit comes with a punched
and screened enclosure, jacks and
knob set. and the three pri nted circuit
boards arc silk-screened. It has nice
finishing touches, incl uding a phono
jack on the back with VFO output for
hooking up a frequency counter, a rear
panel power level pot. an LED lamp,
and a knob set and silk-sc reening on
the front panel for an optional keycr.
The toroids are pre-wound, clipped
and tinned.
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Logikeyer m.by Idiom Press. The latest
memory kcycr in the Logikeyer series, the
l..ogikcyer III now features six memory loca­
tions and JXXl-volatile storage ITlCITlCI)' in
EPROM.The postage stamp sized Logikeyer
III has a robust array of superlative keying
features and opooos such as automatic
sequencing of serial numbers foc contests.

I hope this article encourages you to build
yoor first amateur radio kit, or to upgrade to

build a new kit Discover the joy ofmaking a
contact or working a new DXCC country on
a radio that you buill yourself Happy
building!

Very special thanks to Illy kit-building
panna, Paul Stroud AA4XX. who built
the TAC-J and tile NorCal-40A and who
helped me troubleshoot tile Cascade.
Ernie AD4VA ass isted me with the
on-air testing ofeach of the radios.

PCI Digital Frequency Counter. by
S&S Engineering. LED display frequency
counter with handsome extruded aluminum
cabinet. Excellent frequency readout corn­
panion for home-brew QRP rigs, and a versa­
tile piece of test equipment for your test
honch.

TA e 1.

Explorer, by Oak Hills Research. Single­
band superhet ew transceiver kit for 20. 30.
or 40 meters. Features RIT, AGC and full
QSK. 2-3 watts output, Tbe kit comes with a
punched and screened enclosure. jacks and
knob set. pre-wound pre-tinned toroids. and
silk-screened printed circuit board. Excellent
transceiver fIT beginners.

WM-I Wattmeter, by Oak Hill!'> Re­
search. QRP with power ranges of 10
watts. I walt and 100 milliwatts.

juxtaposition of functionality: a memory
keyer with a frequency counter that
reads the frequency in CW!

Measuring only 2.5 x 0 .8 inches, and
drawing only 4 rnA, the KC I has be­
come the first accessory that I put in
each of my home-brew Q RP rigs. The
kit comes with fewer than 20 compo­
nents, and can be assembled in about a
half hour. Interfacing it to your QRP kit
is a bit trickier. because you have to
identify the best places to obtain a VFO
signal. and fiddle with values of co u­
pling capacitors to make it work. The
KC I also lacks the audio output to drive
headphones, so the audio signal of the
kcyer must be injected into the fi nal au­
dio stage of your rig .

As of the writing of this article, Wil­
derness Radio was gathering user com­
men ts from many of the popular
QRP kits. and furnishing interface
instructions with the kit.

When finished, the KC 1 can be
programmed with up to four different
VFO offsets to provide three-digit fre­
quency readout accurate to I kHz. The
KC I also enables you to key in a three­
digit frequency, and will give an alert
tone when you dial to within 2 kHz of
the frequency!

The KC I is a respectable memory
keyer, but lacks the dazzling array of
keying features (like automatic scqucnc­
ing of serial numbers) found in the
Logikeyer Ill . The KC 1 docs include
side-tone, weight control and multiple
memory partitions. Keyer memories are
stored in non-volatile memory; however,
memories do not have separate buttons
for each parti tion. For example, to access
memory partition number three, the user
presses the kcycr button three times.

Mounting the KC I is very easy, be­
cause the momentary switches used to
operate the keycr also serve to mount the
unit directly behind the front panel. or
beneath the top cover of your trans­
ceiver. The kcyer can also be mounted
internally at a remote location.

Oldies But Goodies

Thi s arti cle would not he complete
without mentioning a number of the
great "classic" kits:

modules. Each band module has only six
toroids.

The Cascade features AGC an) speech
synthesizer; and delivers approximately 8-10
watts output on each band. The kit comes
with a punched and screened lercbed enclo­
sure. jocks and knob set, and silk-screened
printed circuit hoard. Tbc Cascade's docu­
mentation takes the builder through 10 inde­
pendent stages so that yoo can trouble-sbox
and align the kit as you go.

KCI Kcyer. by Wilderness Radio.
Memory keycr with frequency counter.
Designed by the legendary QRP de­
signer Wayne Burdick N6KR. the KCI
combines an unlikely and extraordinary
24 73 Amareur Radio Today · March 1996

TAC·l, by S&S Engineering. Synthesized
CW transceiver with digital display to- 80 or
4OmelCrs.ThcTAC-1 is the latest in a wcnhy
product line of synthesized transceivers of­
fered b)' S&S Engineering. Unlike the
thwnbwhcel tuning of its predecessor; the
Ark-40, the TAC- I comes with a convenient
tuning knob. With a single press on the tuning
knob. tuning toggles conveniently between
I kHz and 100Hz steps.

The TAC-I is an excellent kit fIT interme­
diate to advanced builders. Like the NnrCal­
40A and the Siena. the jack.s and switcbcs
mount directly to the board, so there is no
point-to-point wiring, and the docurrcruation
is excellent. However, the components den­
sity of the kit is high. and it would be ratbcr

difficult to align the synthesizer without the
use of an oscilloscope.

The stability of the TAC-I synthesizer
and the digital readout make the radio
ideal fIT serious beacon work. The radio is
also very nice for operators who enjoy
having a digital frequency display. The ra­

dio draws approximately 225 rnA. which
is needed to drive the synthesizer and LCD
display. So the radio is still fairly well
suited for portable use, albeit with a some­
what larger battery than the NorCal-40A
or the Sierra.

1bc TAC-I features RIT, AGC, narrow
CW filter. and ful l QSK. and delivers ap­
proximately 3 watts output. TIle kit comes
with a beautiful extruded aluminum case that
is punched and screened and features an at­

tractive plastic bezel for the digital display.
Tbc TAC·I also comes with jacks and knob
set, and a first class silk-screened printed
circuit board.

The finished TAC-I is a work ofart. Tbc
populated printed circuit hoard is a virtual
f iesta of components and colors.



Getting Started: Tips
for the Beginner

Answers to Some Frequently Asked Questions:

»Can trim capacitors go in the wmng way? No. Resistors and ceramic disk capacitors
ca n' t be put in the wro ng way eithe r.

Troubleshooting

-t tow are the diodes moumedr For diodes that are lying nat o n the hoard, match the
black band o f the diode with the band on the silk-screened board.

«Can integrated circuits go in the wrong way? Yes. When yo u put in thc jC s, be certai n
to match up the dot or notch un the Ie with (he dot or notch on the layout di agram. You
may also notice that each o f the sockets has a notch. Align the notch so that it is o riented
with the dot s.

«How art' crystals installed? Crystal s can go in the circuit in any arrangement. and they
do not have a positive/negati ve polarity. It's hel pful for crystals to be installed approxi­
mately lzx-lnch above the circu it board so that the crystals do not break if the printed
ci rcuit board is subjected 10 mild shuck or vibration .

·Letul Lellgth.. OlCCk to make sure that
com ponent leal lengths aod wncs arc as
short a, possible.

-Noise in the receiver: Change the power
supply or usc a battery to sec if the noise
disappears.

-Deod receiver: Before you align your kit
(usually peaking up a scrics of induct ors and
capaci tors) it's not at all unusual for the kit's
receiver to soundcompletely deaf. Patiently
go through the alignment procedures 10 peak
up your receiver before ytMJ dccke that your
receiver isn' t functioning P'll--"'I1y.

If you have e ouble-cbcckcd all o f the

above items. it may he time to cal l the kit sup­
plicr ; When you call. he sure to have a care­
fully prepared list of questions handy so

thai yo ur tech support ca ll is as efficie nt as
possible .

You might also be able to gl-'1 help from an

experienced kit builder in your local rndio
club. If all else fails. most of the companies
wi ll troubleshoot and align y()lJ r r....lio 1(11'" a

set fcc.
Good luck ! i1

-Canpcaeras: Carefu lly check: y<MJr com­

poncnt plccemcm and polarity one by one.
Remember, transistors. integrated circuits.
electrolytic capacitors and diodes have to he
installed wit hthe right orientation.

»Sotder defects: The rnlSl common defect
in sokJering is a solder hridge. lltis occurs
when solder connects two pads thai sbockt
not otherwise he connected. Solder bridges
can he fair-sized globs of so lder that must he
removed with a solder sucker or braid, hUI
can also be tiny threads ofsolder that arc cas­
ily removed with an X-<k.10 knife. Study your
work under a magnifying glass ard good
work Iigbt, and examinc it carefully for sokjcr

bridges before you apply pt)\.\'er to your kit

-How is magnet wire 011 toroids soldered? Theoretically. magnet wire uses a coating
which is mel ted off during soldering. I have found. ho wever. that the coating does not melt
off completely. and that the resulti ng solder joint docs not make a good connection in all
circumsta nces. It is sa fer to carefully scrape away the coating with an x -acto blade prior to
soldering.

o\#ring: It 's very easy to reve rse wires

in the fi nal hoo ku p stage of your kit.
C are fully c hcc k throug h all o f your

wiring for de fec ts.

-Call electrolytic capacitors go in the \~"TOlIg way ? Yes. Elec trolytic capacitors have a
posi tive and a negati ve side. The negative lead is shorter and is marked wnh a stripe and a
" minus" mark. The positive lead is longer. and may have a small "+- sig n, or may be un­
marked . Tant alum capacitors also have a positive and negative polarity. with posuive
marked by a "+" sign.

If you arc having any pmbk..'lTlS. remember
that most problems boil down to a mistake in
wiring, component placement, or a solder de­

feet. Before cal ling tech support, check the
follow ing:

lf this is your first kit. take a moment
10 prepare before building the kit . Be­
fore you open your first parts package,
you may wan t to purc hase a plastic com­
partmentalized parts box. which can be
very handy for sorting and inventorying
components. I found some nice boxes at
a local housewares/kitchen supply store.
Alternative ly. Radio Sbac kr» has a suit­
able component box that costs a bit more
(#64-552).

Read through the doc ume ntation very
carefully twice, paying special attention
to the information prov ided on compo­
nen t value data.

With every lit that I have built. there
are at least a couple of components
whose markings are hard to fi gure out.
However, what seems complex when
you first opell the kit ca n he sim plified
hy sorting out the parts, and checking
otT the i tems on the parts li st supplied
with the ki t. When you've checked o ff
all o f the clearly marked items. you' ll
pro bably be left with o nly one o r two
co nfusing com ponents. and it will he
much caster to fig ure o ut which is
which .

If yo u do nor already own a soldering
iron . I reco mmend a lo w wattage iron,
(such as the Radio Shackrv #6-l -2067. a
30 wall pencil ) wi th an e xtra fine
pointed tip . This will he plenty o f heat
for fine pri nted circui t work.

I al so reco mmend purchaseing a goo d
soldering iron stand (such as the Radio
Shuckw #64-207 8) with a sponge tray.
Using a good stand h a n im po rtant
safety consideration, and keeping the
iron clean is o ne of the tricks to succe ss­
ful solderi ng. After every fe w solder
j oi nts, wipe the hot iron across the wet
sponge to keep the tip clean.

Finally, you will pro bably need a
good solder sucker (such as the Radio
Shackt #6-I-2098Al. I have ne ver co m­
pleted a k it witho ut soldering at least
o ne component in the wrong place . The
so lder sucker will enable yo u to remove
compo nents with minim um wear and
tear on the printed ci rcuit hoard.
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73's OX Dynasty A~~rft.
This is the current list of DXDA award winners. The OX Dynasty Award is the most enjoyable OX award around.
Any correspondence concerning DXDA should be addressed to DXDA, clo 73 Magazine, 70 Route 202 N.
Peterborough NH 03458.

BASIC AWARD­
100 COUNTRIES
WORKED

1. W1 RFW
2. WB2DIN
3.KT1A
4. W3FDU
5. KA9JOL
6. W8 1BVQ
7. NW70
a. AK4H
9. W3HCW

10. KZ2W
11. K9FD
12. WD5N
13.KA9TNZ
14. K9G BN
15. N5GAP
16. W B3FMA
17. NN6E
18. AL7HG
19. N8CGB
20. KI6AN
21 . K9JPI
22. N4WF
23. K6PKO
24 . KW7J
25. VE6JO
26. WA41UV
27. W4ZFE
28. N4KMY
29. WOHBH
30.K8KJN
31. KG1V
32. K1KOB
33. KY3F
34. PY2JY
35. YBSBEE
36. YB5BEH
37. WB9SBO
38. N0AFW
39 . KA9MOM
40. N311
41. W6DPD
42. KE8GG
43. VE6VK
44. KD9 RD
45. W4WJJ
46. K0HSC
47. Kl6Gl
48.IK1APP
49. KJ4RR
50. K8MDU
51 . N1EIU
52. K1DRN
53. WD8REC

54. ZL2BLC 111 . VE4ACF
55. VE3EFX 112. VE4$1
56. W9MCJ 113. PJ2KI
57. N6 1V 114. WB4CKY
58. KN8D 115. W6EOB
59. KC5YQ 116. KK41Y
60. WB61TM 117. IK1 IYU
61. KA2AOT 118. N6GCN
62. K4LHH 119. KB1AF
63. VE200 120. KB8BHE
64. KE5AT 121. KE2CG
65. W9SU 122. VS6CT
66. W300U 123. G31ZQIW
67. NR2E 124. WB6FNI
68. KF5PE 125. KAOIAR
69. N3FBN 126. K9SM
70. KB4SJD 127. W6BCO
71. N3EZX 128. KA5MSL
72.IK8GCS 129. WB4FLB
73. WB41 130. N7GLT
74. NG1S 131. WAOX
75. WB7UUE 132. KF4GW
76. HK4EB 133. N4QGH
77. KOBFR 134. VE 1CBK
78. N7GMT(KF7SH) 135. 7J1AAL
79. AA4VN 136. K61CS
80. KA1 LMR 137. NZ7W
81. N8AXA 138. WBON
82. NM21 139. WC7F
83. KD9YB 140. F61FE
84 . HC2CG 141. KL7N
85. VE1BXI 142. KE8LM
86. YC20K 143. WA6YQO
87. NRGNL 144. VE2MFD
88. GM3UBF 145. N3APO
89.5Z4BP 146. HK1DBO
90 . 10AOF 147. NM3V
91. VE1BN 148.IK6GFY
92. KA2NRR 149. WBBUAN/M
93.5Z4DU 150. NK6Z
94 . KB8ZM 151. KB61UA
95. HK4CCW 152. W90KH
96. W2JQ 153. WB5FXT
97. HC2AGT 154. NB3E
98. WD5NJM 155. N2ESP
99. VE1BHR 156. YU2EJU
100. VE1AGZ 157.0Z1DXX
101. K5AOB 158. JK5 11 U
102. KW2D 159. KA ll0N
103. PY3ARZ 160. KD3AI
104. WB4ETD 161. OK1AEH
105. N2FPB 162. W9LCR
106. KD3CO 163.8P6SH
107. K4NNK 164. KA6SPO
108. VU2DNR 165. ZF2KH
109. AA5BE 166. W6MVV
110. PY30G 167. JABCAQ

168. KI6WF
169. K2MRB
170. AA6GM
171 . JAOSU
172. NU8Z
173. G0GRK
174. YB8VM
175. DV1BRM
176. WOTU
177. N7CNH
178. PY310
179. YBOZCA
180 . YB0AF
181. VE3PQB
182. W2SV
183. N1ADE
184 . WP4AFA
185. KS7V
186. W20FB
187. G4ASL
188. NSJUW
189. KA8WAS
190.5NOWRE
191 . AA41P
192. JR5KDA
193. KD2WQ
194. KA3N IL
195. WA8YWK
196. VE1 ACK
197. HP2XVB
198. WB5KYK
199. NSJUJ
200. N40BJ
201. 9Q5NW
202. KW2D
203. VE1HA
204. HP8BSZ
205. IK8JJQ
206. YC3DKN
207.13VKW
208. K2EWA
209. KD3CR
210. N9GDG
211. KF8K
212. FD1BEG
21 3. DU1DZA
21 4. N81MZ
215. KK4YA
216. LU1JDL
217. KA8YYZ
218. KA4TMJ
219. WA9DDC
220. Yl lCIS
221. YC3FNL
222. G0 FWG
223. KV4B
224. N51ET

225. WA9WIG
226. N3CDA
227. KE6KT
228. IK7DBB
229. JY5EC
230. N1ETI
231. PY2DBU
232. 181YW
233. NOISL
234. KC4BEB
235. WA7001
236. KA1 RJG
237.0Z9BX
238. KB4HBH
239. KA3RWP
240. NJ1T
24 1. W4DCG
242. YC0 AX
243. VE70J
244. AA4W
245. N9GMM
246. KB4HBH
247. KM4HF
248. CE1YI
249. KA1FVY
250. N2GVB
251. N2DAO
252. W F8E
253. YBOHZL
254. N5MBD
255. N4SNS
256. KA3TGY
257. JN3XLY
258. N4DUV
259. KA9MAU
260. KA40TB
261. N4JED
262. AB4KA
263. WA70ET
264. KA3RVH
265. CE7ZK
266. NI9J
267. WB9PTN
268. KB8DAE
269. W0CL
270. WB7VUB
271. JF6TUU
272. ZY310
273. KB4VIR
274.0EGCLD
275. N7JJQI DU3
276. KK4FB
277. DU1AUJ
278. K2EWB
279. NI5D
280. N2JXC
281 . N01WT

282. WB3BDH
283. K1CVF
284 . KA3CXG
285. KA1SPO
286. WA4NWT
287. KJ401
288. KA3UNQ
289. WB2VMV
290. KD4MM
291 .0E3DHS
292. KD9HT
293. DL80 BC
294. G3KVA
295. WA4NEL
296. KA4VZO
297. N01DT
298. KA 1FUE
299. KD7EO
300. JH8MWW
301. KBelCD
302. JA1CKE
303. N3GEE
304. JA5MG
305. KA1FTU
306. WA8KMK
307. N218W
308. N4THE
309. N3CYD
310. JA4TF
311. W6YLL
312. WA1S
313. KC5WA
314. N6WK
315. PY40 Y
316. KG7BO
317. WB3FQY
318. WC0A
319. VE4AMU
320. YC0MCA
321 . WA3LEU
322. KB2GLO
323. OZl FNX
324. K6GCF
325. KC4PCX
326. KA7EXD
327. DK9EA
328. HL5AP
329. SM7BRO
330.0N6DP
331. WA3KKO
332. KB9ABI
333. DA2UI
334. SMOBNK
335. WA2BMQ
336. WAOQIT
337.5Z4BH
338. KB9ALG
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REPEATER CONT ROLLER
With AUTOPATCH $139.95-

* No Exter nal Power

*VHF. UHF, HF (lO\f)

* Assembled & Tested

* Si mple Installation

* Smllrt DogTM T imer

* Perfect For Portable

Model DP-I
Packet Modem
Made in USA.

- Packet Radio
Portable & Affordable!

CAU
OR WRITE

fOR AFREE
CATALOGUEI

ri-Ex®
TOWER CORPORATION

CIRCLE 27 ON READER SERVICE CARD

Repeater controller with OTI\II' Contro lled Autopatch and 4 control
outpuls. Switch selectable C\VI D, VOX or COR receiver control.
Asscmbl...d 1...stcd hoard 180+ DT~ II: codes. LED's for Power. TX,
R:'\, Phone. Intel 8749 microcontrollcr. Board size 3 ,8 x 6.3 uscbcs.
You add receiver, lran'./11 i[\~"!". pow er .uppl), ( 12\"). phone Iill"', and
alll<:TlJ l.l svsrem. Circuit boa rd is lop " ua lil)'. d.)ubk sid..'li. plated
through holes. solder 111"",," 011 bo,>I h sid.."$ and parts lc&~..II1, Shipping
S5 . ~O lOr L'S Priort)' !\tlil Insured. Sc..Jd S l 4SA S POl>lal ~tOIl<.') '

Order on l)'. B.:st tillle 10 call, ~ pt1l10 7pm Pacific l ime . Le ave ) 'Uollr
'l<kIr~ (HI m)' ansl\ er ing machine for 1II0re informalion <I( IITil... 10:

7182 Rasmussen Ave.· Visalia, CA 93291

Where engineering and quality come first!

• John Bell (702) 267-2704
1381 Saratoga St. Minden. NV 89423

• A
M••lerc.rd

V

• Our LM-470D is now redesigned

to hold 15 ft. o f antennae at 70 mph!

• I n-Ex builds the finest in c rank-up,

free-stand ing or guyed towers.

• All towers are complete with

rig id c onc rete base mount.

Models available with
c omp ute r inte rface,
synthesized speech,
for fixed o r mobil e
use, covering 50 MHz
to 1 GHz. Call o r fax
for details

CIRCLE 13 ON READER SERVICE CARD

400 Daily Lane
P.O. B Ol 52 10 1~800~8BAYPAC

Grants Pass . O R ~ H3QO.822-9722 .
97527 __ lS03) H . ·61OO 0.: ~

Direction Find ing System
Tracks Down

• Stuck Microphones

• Cable TV leaks
• Jammed Repeaters &

Cell Sites

CIRCLE 269 ON READER SERVICE CA RD

TRANSMITTER LOCATION

Wh ...ther you' re an experienced packetccr or a newcomer wanti ng 10

explore packee for the fint time , lhis is what you've bee n waiting for!
Thanks to a breakthrough in dig il&l signal processing. we have
developed a nny, futl-Iearured, packet modem at an unprecedented
low price . The BayPac Mode l BP- I transforms yoe- PC-compatible
computer infO a powerful Packet 11"C.
capable of supporting sophisticated features
like digipealing, file tra nsfers, and remote
terminal access. NOW is the lime for YOU
10 joi n the PACK ET REVOLurIO~!
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into making Ilk' trip on assignmenl. I
a.. led ....hatthe possibility wa~ of my
reporter laking along a ham station
to use on the ship. ~o problem. ex ­
cepl I'd have 10 gel permission from
the captain of the ship.

Sure enough. Jim liked the idea,
so I sent him a Retina Il k .l5mm
camera for the photos and arrang...d
for a Hallic raft crs rrunemincr and
receiver for Ihe ship. Th...n I set
about gelling permission from the
ship's captain. HI' r.a id he had 00

objection, bUI of course I'd have to
gel il okayed by the Navy Chief of
Communications, Admiral Bruton.
The Admiral nix ed the ham uat ioa ,
for no reason I could see, and he
flatly refused 10 discuss the matter.

So I wrote an editorial e xplaiu­
mg exactly what had happen...d.
And, sinee I had my editorial work
done a few weeks ahead of schedule,
1 tool.. off for a scuba div mg trip to
Acapulco. Well, there wa.. Ihi-> fan­
lastically beautiful Britjch girl I'd
met in Bermuda IIr ho was also into
diving, and who lIras ....or\: ing for a
div e shop uere. HUI that' s another
SlOI)·. The divmg .... as great and I got
some spectacular pictures ,

BUI when I gOI hack 10 the US I
found myself in Great Rig Trouble.
II seems that my assistant editor, An
Hrothers W7NVY, Thought lily edi­
toria l didn't have quite enough 7ing
10 it, so he elI iled it a hit. The word
"traitor" was added and Admiral
Bruton wa~ nOI amused. The pub­
lisher. An , and I were soon facing

Connnued on puye 43

N euCR SR V DIC
Conlin ucd from page 8

room? I forg{"1 how many hundreds
of billions of dollars the whole Ihing
was estimated III cost.

My question resulted in more ub­
tuscauon. and a shi n 10 an even
higher level of encrypted language.
After Ill ) ' asking Ill ) ' question about
four limes I l'i nally go t a grudging
yes. mars about .... hal il all adds up
to. I to ld {he colonc:1 he and the Air
force master minds .... ho thought up
(his one were cToll)'. I suggested they
use rechnojogy instead of brule force
10 solve their problems, and thai if
mcy insisted on pursuing this I'd
raise all the hell l could. and do Illy
best 10 embarrass them for such a
stupid and expens ive idea.

Well , it never happened. though I
110n' l know if lily grain of ...and's
worth of restsran..:e had any part in
{heir abandoning Ihe project. Any­
....ay. we didn' t IO"C -150 Mil l back
in 1956.

While I was there they imro­
d uced me around. One of the chaps I
met was in charge uf a ~s ignmg

berths 10 the media on Navy ships. I
said, hmm. what have you got open?
Well. they had a supply shi p going til

Antarctica wilh an opening. I told
' em 10 hold it fur me. II was a three­
month trip. so I didn't have Ih... lime
10 go. much as I'd ha\ ... nkcd to. RUI
( thought I might he ahle 10 tall Jim
Morrivsett K:!OLK. who'd been m)'
ass istant ecuor for a couple of years.

339. 0 A4ANR
340. 0 D5ZZ
341. VE3ZD
342. LU2ATR
343. HLSFRG
344. UB5LRS
345. NllCC
346. UY5XE
347. PS7AB
348. IK4NPC
349. KD1CT
350. DU1CHD
351. UB4WZA
352. LU3CF
353. G7AZP
354. VE5AAD
355. IK31TX
356. SM4SEF
357. N9CPK
358. VE2JWK
359. N7JXS
360. K04VO
361. JE1GWO
362. JM2DRM
363. IK1SLE
364. JF70UE
365. HL5BUV
366. VE3GLX
367. NlQXQ
368.JE6KLR

369. KK6JY
370. N2Bl
371. KK4XL
372. JA3SSB
373. KBOADI
374. 17·50156
375. VU2SMN
376. EA6AAK
377. N31HS
378. N8MOT
379. KB2NEK
380. PY2DBU
381. WA2CKP
382. W B2PPN
383. JA 1·207621BV
364. AB4ZD
385. YCBEMH
386. WA8RLB
387. N5VWM
388. VE7SKB
389. KB4BCC
390. VE7GSE
391. YC8BWN
392. KN6ER
393. KD1CJ
394 . G2BFO
395. KB7ROK
396. VK2EQ
397.4X4-2175
398. JE1BGL

399. KF2LC
400. WV2X
401. LU5EWO
402. WAOCLR
403. YO W L
404. VE6AML
405. WD4REX
406. WA0 CLR
407. VE3VJC
408. WA 1MKS
409. JH6FHJ
410. JE9EMA
411. WK8X
412. T I2YLL
4 13. KP4WN
414. KD6MOS

150 COUNTRIES
ENDORSEMENT

1. WB2DIN
2. N4WF
3. N6GCB
4. K9FD
5. NOAFW
6. N311
7. W B1 BVQ
8. KA2AOT
9. KI6Gl
10. N7GMT

11. IK8GCS
12.IK1APP
13. VEGJO
14. VE4ACF
15. WB41
16. IKlIYU
17. KE2CG
18. G31ZQiWl
19, W B6F NI
20. K8MDU
2 1. VE6VK
22, KB61UA
23. W B5FXT
24. YU2EJU
25. IK511U
26. KE8LM
27. KA110N
28. KA6SPQ
29. W6MVV
30. JA8CAQ
31. KI6WF
32. JAOSU
33. WD5N
34 . W2SV
35. W6BCQ
36. F6lFE
37. VE2MFD
38. WP4AFA
39.5NOW RE
40. KD2WQ
41. VE1ACK
42. NSJUJ
43.9Q5NW
44. KB8BHE
45.13VKW
46. KD3CR
47, NBIMZ
48. G0FWG
49. N2FPB
50. KE6KT
51.0Z9BX
52. NJ 1T
53. CE1YI
54 . YBOHZL
55. JN3XLY
56. KA9MRU
57. CE7ZK
58. KB8DAE
59. K2EWB
60. NI5D
61. KD3CQ
62. KA40TB
63. WB2VMV
64. KD4MM
65. KD9HT
66. KA3NIL
67, N01DT
68, KA1TFU
69. KA4TMJ
70. JA4TF
71. KA3UNQ
72. KB8ZM
73. K2EWA
74 , WA1S
75. PY40Y

76. WCOA
77.0Z1FNX
78. KA7EXD
79. 0N6DP
80. VE1AJ
90. N6WK
91. WA3KKO
92. KB9ABI
93. SM0 BNK
94. WAOQIT
95. 5Z4BH
96.0A4ANR
97.0D5ZZ
98. VE3ZD
99. HL5FRG
100. UB5LRS
101 . PS7AB
102. KD1 CT
103 . DU1 CHD
105. IK31TX
106. VE2JW K
107 . N7JXS
108. JM2PRM
109. HL5BUV
110. VE3GLX
11 1. KK6JY
11 2. EA6AAK
11 3. N31HS
114. WA2CKP
115. VE6AML
116. WA0CLR
117. WA1MKS
11 8. KD6MOS
11 9. KP4WN
120. LU5EWO

200 COUNTRIES
ENDORSEMENT

1. N311
2. WB2DIN
3.K9FD
4. rK8GCS
5. NOAFW
6. WB1 BVQ
7. VE4ACF
8, KI6GI
9. N6GCB
10. K8MDU
11 . YU2EJU
12. KE8LM
13. W D5N
14. F61FE
15.5NOWRE
16. KE2CG
17. 13VKW
18. CE1 YI
19. W6BCQ
20. CE7ZK
21. KB8DAE
22. K2EWB
23. KD3CQ
24. KD4MM
25. KD9HT
26. KA4TMJ

27. N7GMT
28. JA4TF
29. K2EWA
30. WA1S
31. PY40Y
32.0N6DP
33 . VE 1RJ
34 . WA3KKO
35. WA0QIT
36. 5Z4BH
37. HL5FRG
38. JAI·20762JBV
39, VE6AML
40. LU5EWO

250 COUNTRIES
ENDORSEMENT

1. W B2DIN
2. IK8GCS
3. WD5N
4. K8MDU
5. KE2CG
6. CE 1YI
7. CE7ZK
8. K2EWB
9. KD9HT

10. N7GMT
11 . KD3CQ
12. KB8DAE
13, WA1S
14. PY40 Y
15. VE1RJ
16.5Z4BH
17. N2BI
18. 1750156
19. VE6AML
20. KB8ZM
2 1. LU5EWO

300 COUNTRIES
ENDORSEMENT

1. WB2DIN
2. IK8GCS
3. K2EWB
4. K8MDU
5. N7GMT
6. WA 1S
7. PY40 Y
8. KD3CQ
9.VE1RJ
10. UY5XE
11. IK31TX
12. VU2SMN

350 COUNTRIES
ENDORSEMENT

1. WB2DIN
2. PY40Y
3. UB4WZA i!:J
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Asst. General Chairman, Dick Miller, NBCBU

•NoTyAD

General Chairman, Ken Allen, KB8KE

+ May 17, 18, 19, 1996 +

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

When and Where N N NEW DATE THIS YEAR N N

May 17, 18 and 19, 1996; Dayton. Ohio at Hara Arena

Communicat ions
FAXMail: (information sent to you via FAX): Set your Fax to
manual send/receive. then call (513) 276-6934

BBS via America Online: Keyv.'Ord "Ham", then "Conference" ,
then "conventions", then "Hamvention"
PHONE: (513) 276·6930. For fast response, please obtain
the committee Voice Mail box numbers via FAXMail or BBS.
FAX {incominq): (513) 274-8369

MAIL: Hamvention , Box 964, Dayton, Ohio 45401·0964
E·MAIL: Hamvention@aol.comorn8emo@ix.netcom.com

WWW: http://users.aol.comlhamradclubldayton.htm
Special Services
Lodging information and special award nomination fonns were
in our 1995 Program. A limited number of Handicap parking
permits are available. Ucense Exam by appointment only.
For Form 610, call 1·800-418·3676
Call, FAX, Mail, or BBS for more infonnation.

Bus service

Bus service will be provided between Hamvention. Air Force
Museum, Salem Mall and Forest Park Mall parking areas.
Many hotels/motels will have bus service for a nominal charge.

Returned Checks
A $25 service charge will be assessed on all returned checks.
Deadlines
In order to have time to return tickets to you, we must have
advanced registration orders postmarked not later than May 3
(USA) or April 26 (Canada). Tickets will not be mailed before
January 15th,1996. Ticket requests that are received AFTER
the deadline will be processed and HELD for pick-up at the
Hamvention Office in the Silver Arena. Tickets can be picked
up beginning Thursday, May 16 at 8:00 a.rn.
Flea Market
Flea Market Tickets (valid all 3 days) will be sold IN ADVANCE
ONLY. No spaces sold at gate. A maximum of 3 spaces per
person (non-transferable) . Electricity is available in a portion of
the last Flea Market row for $50 additional. Rental tables and
chairs are not available in the Flea Market. Vendors MUST
order an admission ticket for each person when ordering Flea
Market spaces. Please send a separate check for Flea Market
spacels) and admission tcketts). Spaces will be allocated by
the Harrwention committee from orders mailed by February 5.
Please use 1st class mail only.

Notification of Flea Market space assignment wilt be mailed on or
about March 25, 1996. Please indicate in the box below if you
would like to attend regardless of Flea Market space assignment.

$ _

• $15.00 at ceo-
·"$25.00 at coo. ifavailable
t Mnissionlid<etnvstbe
ordered with nea marketspaces

@ $23.00"-

addElectricity
Covered tent

)

Call _

) Evening Phone # (Daytime Phone # (

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

Name _

Address _

City State _ _ Zip+4 _

Flea Market tickets Please check one and enclose two checks.
o Send admission tickets only if flea market spacats) assigned.
:.:J Send admission tickets regardless of flea market space assignment.

[I HAMVENTION Is sponsored by the Dayton Amateur Radio Association Inc, ]

.-----------------------------------------------------------···----·····------·-------fioiV-Aia;;;;--------------------
!Advance Registration Adm;sa 'on @ $12.00' $ _

(valid all 3 days)
Grand Banquet
Alternate Activities

Saturday Luncheon -==@$9.00 $-====
Sunday toocreon _ @ $9.00 $,_

.., Total $ _
Flea Markel * __$4511 space

(Max.3 spaces) ===$10012 adjacent
520013 adjacent $ _
$50.00 $ _

__$290.00 ea. $;- _
.... Total $ _



Simple Secondary Freque-ncy -·um

Standard
Stay within your legal frequen cy.

J. Frank Brumbaugh KB4ZGC
P.O. Box 30

Salinas PR 00751-0030

"This markergeneratorprovides accurate marker RF signals at I

MHz. 100kHz. 50 kHz. 15kHz. and I0 kHz when the crystal oscillator
is zero beat with IVlWor otherwisesello exactly 10MHz."

E
very ham is required by the f CC
[0 make certain his or her trans­
mitted signals arc entirely within

the hand or subband appropriate (0 (he
license class. Operating outs ide assigned
frequency band segments invites "Pink
Slips" from the FCC. requiring cxplana­
lion as (0 why the offense occurred and
what means are being used to prevent it
happening in the future. Continued off­
frequency operation can resu lt in fines .
possible jai l time, and even cancellation
of your license. Because of this. most
hams have either expensive. fancy com­
mercial transceivers with digital fre­
quency reado ut controlled by a crystal,

or they build and usc a secondary fre­
quency standard. commonly called a
"crystal marker generator." It is for hams
whose budgets don 't incl ude a thousand
doll ars or more for a fanc y commercial
transceiver loaded with he lls and
whistles that this art icle is presented.

There are a number o f marker genera­
tor ci rcuits presented in the ham maga­
zines as well as in the ARRL Handbook.
Most . however. specify the use of a crys­
tal a t 100 kHz or 1 Mllz. A glance at the
listing of crystals for sale in any mail or­
der parts dealer' s catalog will show that
crysta ls of these freq uencies arc rather
expensive . It is possible (and very
simple) to build a marker generator
based o n a muc h higher crys ta l fre­
quency. plus it has advantages in long­
term stability o ver the lower frequenc y
crystals usua ll y spec ified. It also saves
money. because surplus microprocessor
crystals us uall y cost o nly about $ 1.00 .

Every crys tal. regardless o f cost. is
subjec t to "aging" which results in a
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change in freq uency. altho ugh some
crystals are far more stable over time
than others. Hams are interested prima­
ril y in 100 kHz and 25 kHz marker fre­
quencies because these accurately mark
the edges of most ba nds an d subhands . A
low-freq uency crystal drifting o ff fre­
quency causes these markers to drift.
too. which could result in out-of-band
operation. with the unfortunate conse­
quences mentioned in the fi rst para­
graph . However. a crys tal of a frequency
of 10 MHz which also dri fts a bit will
not cause the same amount of error as
the low-frequency crystal. because its
frequency. and drift, is divided by a

factor of 100 at 100 kl-lz, and 400 at 25
kHz. In "real life : ' after the IO· M Hz
crystal has been adj usted to exactly IU
M Hz, either by using a frequency
counter or by zero beating the crystal
wit h the signa l from WWV. an y dri ft in
crystal frequency d ue to aging will he so
minute after being divided down to the
desired 100 kHz or 25 kHz that it cannot
be heard . For all practical purposes, the
divided marker frequencies will remain
accurate over time.

10e secondary frequency standard-s-the
crystal marker generator described here­
is based upon the use of a I()'MHz ..urplus
microprocessor crystal a, its standard. It is
called a "secondary" standard because it is
set to frequency with a frequency counter
or by zero beat with the carrier transmitted
by WWV. Primary Standards arc those
maintained by the National Bureau of
Standards. which are very prec ise and very
expensive, and serve. among other things,
to establish the carrier frequency of WWV
and WWVH.

Th is marker ge nerator pro vides acc u­
rate marker RF signa ls at I M Hz, 100
kHz. 50 kHz. 25 kHl. and 10 kHz when
the crystal oscillator is zero heat wi th
WWV or otherwise set to exactly 10
MHz. It uses the fewest. most common .
inexpensive. and read ily avai lable com­
ponents: o ne crystal. o ne 5-...·0 11 regula­
tor. f ve TIL logic ICs (commonly
called "chips"). three 1/4-watt resistors.
two disc ceramic capaci tors. one small
trimmer capacitor. one ON-OFF sw itch.
one 9-v01t battery, and one single-pole
five-position wafer swi tch. The total
cost, using all new "surplus" parts. will
be less than $10.00. Thi s is very
inexpensive insurance to make certain
all your transmissions are on legal
freq uencies!

C ircuit Descr iption

Fig. t is the sche matic diagram of this
instrument. Refer to this illust ration for
the following discussion . Battery BI (9
V) provides power through S 1 to a 5­
volt regulator. U6. a 781.05 . .....hich pro­
vides regulated +5 VDC to the five
ICs-chips-which pro vide all the
marker frequencies from I M Hz down to
10 kH/.

V I. a 7-l-LSOO. is a quad two- input
NAN D Gate . T wo o f it s sec tions , U l a
an d V Ib. arc connected to form an os ­
cillator circ uit co ntro lled by the 10
MH,. crysta l. Y 1. which is adjusted to

frequency by trimmer capacito r C 2.
'T he re mai ning two sec tio ns are co n­
nected to form in .... e tters and pro vide
the o utput s ig nal o f 10 M Hz at pin I I .

The 100l\.IH/. output from U I is applied
to the pin I input ofU2. U2. a 7-l-LS90. is a
divider connected to divide by 10. V2 di­
vides this 10 MHL to I ~fH7. and provides
its outpu t at pin 12. This I M Hz signa l is
routed to the first position terminal of S2.
and also to the pin 1 input to V3.



Fig. I. Schematic fo r the simple secondaryfrequency standard.
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at each marker o utput from 52. You
should lind I.{x}OOOO, 0 .100 . 0.050,
0 .025, and 0 .010 indicated on the
Cail lier. If any output frequency is miss­
ing or in error, you have made an error
during construction. which you will
have to lind and correc t.

You can also zero beat th is un it
against the carrier of WWv. Usually, 10
MHz is the most likely frequency where
WWV can be heard throughout the
USA, Canada, and northern Mexico .
Elsew here in the world WWV also
tra nsmits o n 2.5, 5 .0. 10.0 and 15.0
MHz. Any freq uency where WWV can
be heard clearly can be used for
calibration.

With a receiver tuned to WWV, and S I
on the marker generato r in the ON posi­
tion, either place the marker generator
close to the reccivcr. or connect, with a
piece of wire a couple o f feet long, the
receiver antenna con nector to the whip
antenna if you arc using a typical "world
hand" portable rad io. With an insulated
scre wdriver, adjust C2 as described
above until you hear the sq ueal of the
marker crystal beating against WWV.
Adj ust C2 until the signals arc in zero
beat or very close. Besides the time ticks
at o ne-second intervals there is a 6oo- ftl.
tone transmitt ed most of each minute.
The time in Coordinated Universal Time
(UTC) is announced by a male voice
(USA) or female vo ice (WWVH

, - ... --...-....7 "-, 001&" -'
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or "63-37 : ' indicating the lin and lead
proportions in the so lder.

Warn ing! Never use aci d core so lder
in e lec tro nics : It will corrod e the con­
nections and rui n anything built with it.

Before applying power. carefully in­
speer e very connection, e very solder
joint. Correc t any poor so lder joints and
eliminate any solder bridges. If you use
DIP sockets, be absolutely certain the
chips are inserted in the proper locations
and in the proper heading-pin I o n the
chip to p in I o n the socket. It will be
helpful if yo u mark (with a dot o f white
paint, perhaps) the positio n of pi n I o n
top of each chip. and also on the comer
of each socket.

Because this marker generator is a
digital circuit. it will either function per­
fec tly or not at all . If it doesn' t work you
hav e made a wiring error, or you have
plugged a ch ip into the wrong socket.
Go back and check everything against
the schemat ic diagram in Fig. 1.

Calibration

If you own. o r can borrow, a fre­
quency counter that yo u know is accu­
rate, usc it with a probe to measure the
frequency at pin I I o f U I. Using an in­
sulated screwdriver which fits the slot in
C2, slowly adj ust C2 for a frequency of
10.000000 ind icated o n the freq uency
counter. Then also check the freq uency

Thi s unit may be constructed on a
piece o f perfboard , o r one of the general
purpose pr inted circuit boards available
from Radio Shack. It could also be con­
structed "dead bug" style by gluing the
chips upside down on a piece of circu it
hoard stock, pcrfboard. plastic, even
wood. Lead lengths should be kept rea­
sonably short, especially around U I.
Other leads arc not cri tical; j ust use
common sense.

Caution: Pinouts of all chips and the
78L05 regulator are illustrated in Fig. I.
Pinouts of all chips arc shown from the
top of the chip. Pinout o f the regulator is
shown from the bottom. Make certa in
you are connecting to the specified pins!

If you use perlboard or a printed cir­
cuit board you may install I-t-pin DIP
sockets and do all your wiring be fore
plugging the chips into the sockets.
Sockets are not necessary but you may
use them if you wish.

In so lde ring to the pins on the soc kets
or chips, and to the pads on a pr inted cir­
cuit board, be extre mely careful. not
only to make solid, shiny solder joints .
but to a....oid "solder bridges:' which oc­
cur when too much so lder is applied. ac­
cidentall y bridgi ng two adjacent pads or
pins. Use a 25- or 30-wal1 soldering pen­
cil with a small tip, and always use rosi n
core solder. preferably marked ..6().....f0"

U3 is a 74LS90 di vider also connected
to divide by to. It divides the I-MHz in­
put to 100 kHL and provides its o utput at
pin 12. This 1000 kHz sig nal is routed to
the second posi tion term inal on S2, and
also to the pin I I input of U4.

U4 is a 74LS74, a d ual ni p-nor co n­
figured to divide by both two and fo ur.
producing 50 kHz at p ins 3 and 9 , and 25
H b at pin 5 . The 50 kHL from pins 3
and 9 is routed to the third position ter­
minal of 52, and also to the pin 1 input
o f U5. The 25-kHz o utput from pin 5 of
U4 is routed only to the fourth position
terminal o f S2. U5 is a 74LS90 config­
ured to divide by five. It divides the 50­
kHz input and produces a 10 kHl. signal
at pin I I. This 10 kHz signal is routed to
the fi fth position term inal o f 5 2.

C3 co nnects fro m the wiper terminal
o f S2 to the output connector of the
builde r 's choice. C3 also serves 10 block
the DC voltages of the divider chips
from appearing at the output.

Construction



Hawaii ) at the end of each minute.
Forty-five seconds after the VOK:c announce­
ment hegins a silent (except for time ticks)

period 7~ Ifl seconds long. Fa- greatest accu­
racy of calibration, adjust C2 to as close to a
perfect zero beat with WWV's carrier as pos­
sible. This period should be long enough if
you were close to zero heat earlier, but if nee­
csscry yoo can wait one or two minutes and
recheck zero teat until you are satisfied it is
the closest you can come.

Cautio" : Be certain thc screwdriver you
use to adjust Cl is non-metallic. C2 bas

both termi nals floating and is a critical
component in the oscillator. Using a metal
screwdriver tip will make it impossible
(due 10 "hand capacitance") to get to an
accurate zero beat.

Now check the marker frequency at each
position of52 by tuning the receivercarefully
and checking against its dial. Unless the re­
ceiver dial has a digital readout it will prob­
ably not beexactly accurate, but will be close
enough that youcan tell if the desired marker
frequency is missing or if it is far oIT fre­
quency Eithcrrcsult indicates an errorincon­
struction which you will have to locate and
correct.

This completes calibration of your sec­
ondary frequency standard. It can be used
and totally trusted for years, although a re­
check of the crystal frequency as described
above should be made after six months.
and then once every year from then on. A
slight adjustment ofC2 may be required to
put the crystal frequency back "on the

.,nose.

Operation

As mentioned earlie.... this instrument ei­
ther works perfectly or it doesn't work at
all. If you have followed directions, it will
work each time you tum it on. The output
level from the marker generator is fai rly
high, 5~9 or better if fed directly into the
antenna connector of your receiver; Often
it will be preferable to add a few feet of
wire to the output of the marker generator
and allow it to radiate its signals to your
station receiver. This is the preferred
method if you are using it to pinpoint the
edge of the band or subband you intend to
operate on. However, it has many other
uses. discussed below.

Hams who build their own transmitters
and receivers need to be able to calibrate
their analog dials. Too, if your receiver
does not have a digital readout, you will
need to use the marker generator to
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locate specific frcque ncics-c-that is,
within to kHz because the lowest fre­
qucncy markers are 10 kHz apart.

Calibrating a Receiver Dial

To begin, you' ll need a known frequency.
The simplest way of determining this is to
tune the receiver to around where you think
the low edgeof' tbc ham band slnikJ reoNote
the activity on the band. At the lower edge of
this activity-c-IS. 3.5. 7.0, 14.0, 21.0 or 28.0
l\1Hz-tum on the marker generator and set

52 to I MHz. Tune the receiver for zero
beat- it is assumed either a BFO or product
detector is included in the receiver. Mark the
dial with the proper band edge frequency.
Then, selecting other frequencieswith 52 you
can locate and mark frequencies within the
band even down to every 10 kHz if desired.

A slightly Il"IUe complicated way of locat­
ing known frequencies is to build a small
crystal oscillator using a color-burst crystal
whose nominal frequency as marked is
35 79545 MHz. Duplicate the VI portion of
the schematic diagram, Fig. 1, remembering
to supply +5 VOC 10 the 74LSOO chip. Do
not include Cl. but connect the crystal di­
rcctly between pins 1-2 and 6. This crystal
will produce frequencieseitherwithin or very
close to every HF ham band between 80 and
10 meters. including WARC bands. How­
ever, you will have tocheck the crystal funda­
mental frequency with a frequency counter
because it " iUtll)lhe exactly 3579545 MHz.
When the fundamental frequency is accu­
rately known, use a calculator to multiply the

fundamental frequency and roe the fre­
quency of each harmonic. Keep a copy of
these known frequencies for fu ture refer­
ence. Because the harmonics of this oscil­
lator are more than 3.5 MHz apart it is easy
to locate the desired known frequency.
With this as a starting point. and using the

required output selected by 52. you can
easily locate WARe hands as well as cali­
hrating these and ocher HF bands.

Calibrating a VFO Dial

A calibrated receiver with a digital read­
out can be used easily to calibrate a VFO
dial without use of the marker generator.
Merely tune the receiver to the desired fre­
quency and zero beat the VFO to the re­
ceiver. Then mark this frequency on the
VFO dial, repeating as desired. If your re­
ceivcr has an analog dial and you have
calibrated it with the marker generator,
you can tunc the receiver to the desired
frequency as described in the preceding

paragraph, repeating this procedure as
necessary. If the receiver you are using has
an analog dial. such as a portable shan­
wave receiver that covers the ham band
frequencies. you can locate the lower band
edge by setting 52 at I MHz and tuning
the receiver slowly while looking at the re­
ceiver dial closely until you achieve zero
heat. Dial scales on these recei...·ers are in­
accurate but usually not so far off that the
proper }·MHz signal cannot be located ac­
curately. It is assumed the receiver con­
tains a BFO or product detector and is
capable of receiving 55B and CWoIf this
is not the case it is not recommended that
this receiver be used. While it is possible
to lccate-c-approxlmately-c-tbe 1-MHz
signal by a peak in thc level of the rushing
noise from the receiver, this is not precise
enough to be trusted. You 'll have to either
borrow a suitable receiver or take your
VFO to a local ham who docs have a
usable receiver.

Conclusion

Although this crystal marker generator
produces usable harmonics at frequencies
well above and below the MF and HF ham
bands, it is intended for hams operating from
160 through 10 meters. r-t.owters," unli­
ceTL'>OO but legal operators in the 100-190 kHl.
band, canalso use this unit to calibrate the reo
ceivcrs and VFOs of their l -wan stations.)
Because it covers such a broad frequency
spectrum with signals of known frequency.
spacing and accuracy, the marker generator
can lake tbc place of a less accurate signal
generator in general radio servicing, includ­
ing calibrat ion checking and alignment. De­
spite its many other possible uses. it is
presented here primarily as a useful aid to

prevent accidental operation on frequencies
not available 10 your licenseclass. m

Parts List
BI 9-\00 alkaline banery
C I O.Ol-v.F disc ceram)ccapaciu-
C2 S-6O-pF trimcap. Murata etc.
C3 47.pF disc ceramic capacitor
RI. R2 56()..0Qn wailS'll n;si<,tor-

R3 tk-chnwatt S'lo resis«r
5 t SPST toggle or slide switch
52 l -polc S-position wafer switch
UI 74LSOO qu:td 2.input :'-lAND Gale
U2. U3. US 741S9O Decade Count...,..
U4 74LS74 DuaJ·D Aip-Flop
U6 78L05 .'i-volt regulalor
YI to.oo.XXX).~Ul2m~ay..w

NOTE: The OOlpul corn:ckIr '>llggcsll'd in Fig. t
am be a bin.1ing pest, RCA jack. or- any QIh;s type
COI1llCCIor you wish to usc.
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The Tiny Tic-Tac Tester
This useful and easy-to-build tester is a goodfirst-time project.

Sam Ulbing N4UAU
5200 NW 43 rd St. #102-177

Ga ine s ville FL 32606
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Fig. I. Shows the schematic of the TIc Tac
Teste r. Ii i easy to build. accurate (/1/(/ can be
carried i ll your sh irt pocket.

I genera ted through R3 (II = VRe f + R3).
This ClUTCnt (plus a small current from pin 8)

!lows to ground through R2 and R I. By sc-
leering R1and R2, any desired voltage C1m he
set at points Vlow and VIIi. Connecting pins

• 4 and (1 to Vlow and VIii gives LL'i the de....

sired control voltages for the comparators.
i\ con trol switch 00l. shown in Fig. 2 lets

the user program how the LEDs arc turned
on. If pin 9 is left floating. only one IFD at a
time wil l be turned OIl (called dot mode). As
the voltage increases and a Tk,.'W IFI) comes
on. the la'il LED will tum otT. This mode is
useful for low power usc. If pin 9 is con-
rectcd 10 pin 3, each LED will stay on (culled
bar modc). When the input voltage reachl.>s
the VHi value, all the LEOs will he on.

T he LED display has an adv antage
over a digital display because it is easy
to read at a glance even fro m a dis-
ranee . By making the LEDs different
colors . i t rs po ssible . for exam ple. to
display low voltage as red. OK voltage
as green, and high voltage as yellow.

Buildin~ A Tin)' Tester

What follows is somewhat technical;
if you are not interested in how I got my

LEDs for display, four fixed res istors
and one potent iometer. If you use the
available (from Ole) PC hoard you wil
probably spend more time putting the
project in an enclosure than you wil
soldering it together!

The hea rt of the tester is an IC called
the LM39 14 which contains 10 voltage
comparators connected to a lOcstcp re­
sistive divider and an on-hoard voltage
reference. The comparators on the chip
work like any standard comparator
When the voltage on the minus pin is
greater than the voltage on the plus pin
the output of the comparator goes to
ground and let" cu rrent now thro uah the-comparator output port. When the minus
pin voltage is less than the plus pin volt­
age, the comparator output floats and no
cu rrent can Ilow I II ground. The interna
comparators arc used to turn on the dis­
play LEOs. As the signal voltage in­
creases. more LEUs will turn on. What
values of signal voltage will turn on the
LEOs depends on the "control voltage'
at the positive terminal of each compara­
tor. By selling a reference voltage across
the internal voltage divider of the
LM3914, the comparators can be made
to tum on in 10 eq ual steps of one-tenth
the voltage across the divider. The
LM3914 makes it easy to set any desired
voltage across the divider.

The voltage to be measured, which
powers the chip. goes to pins 2 and 3 of
the LM3914 (sec rig. I). A voltage di­
vider. formed by Rot and R5, reduces the

_voltage by half and applies it to pin 5,
the buffered signal input pin. It is
important to usc this divider because the
voltage to he measured must be at least
1.5 volts less than the voltage powering
the chip.

R3 is connected between pin 7 and pin
8. which is the on-board reference volt­
age. Since the reference voltage is
known and so is R3. a known cu rrent is

Fig. I shows the schematic of the
lester. The only parts used are one IC, 10

How II Works

1'11010 A . The till )' Tic -Tac tester:

I
I is often usefu l 10 be able 10 cheek
the voltage of your batteries. For in
stance, you may wonder if your

handic-tal kic is charged or not . Unfortu­
natcly, 11),~I bancries, especially rechargeable
batter ies. do nol change voltage much be­
tween being fully charged and nearly dis­
charged. so a very accurate meter is needed.
Good digital multirreters will work well, hut
they arc expensive and bulky. The tiny Tic­
Tac tester is oU1 alternative thai is very small
()nu can G.UT)' it in your shin (XlCkd). incx­
pensive and quite accurate. The tesll.."I" doesn't
require hauc..m 10 wed since it takes the

little pOWL"I" it reeds from the source it is tl.'Sl­
ing! Photo A sbows one I huilt in a TIC-Tac
container, fence ibe name. As you can sec. it
is smal l-c-abou r 1-112" x 2" x 112" thick. An
experienced builder could put it in an even
smaller case.
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l M3914

the internal voltage divider differe nce.
With a voltage across the di vider of:

Since I knew II and the voltages I wanted
at points VLow and VHi, I could determine

Rl and R2:

This is a pre tty preci se device. This
fact needs to be co nsidered when
building the meter. Most resistors are
±5% resistors so they have four times
the error of our meter. Obviously + 1%
resistors will work much better. In fact , I
put together several ±5% resistors and
measured their actua l val ues 10 get less
than I % error.

Once you have soldered the meter to­
gether, you need to make only one calibra­
tion. Connect the battery pack you plan. to
measure and measure Vw,.' Adjust R3 until
VI...".. is the desired value.That's it.

I put a couple of rather stiff wires off
the edge of the PC hoard. By filing a
small se t o f notches in the top of my

f(0.200,8 .00) = 2.5% ± 1.25%

It's that easy. Well, almost that easy. In
fact better accuracy is obtained by includ­
ing a few other factors . The internal IOkQ
divider acts as a parallel resistor to R2 and
there is also a small current from pin 8 to
dri ve the reference vo ltage. Table I shows
the actual calculations I used to include
these factors and Table 2 shows values for
some common battery configurations.

Note in Table 2 that. for seven cells, the
10 steps from 1.12 to 1.40 are each about
200 millivolts . This is a precision of:

R I = f(1.1 2 Volts ,0 .5 rnA) and R2 =
1'« 1.4 - 1.12),0.5 )

12

A nothe r d esi g n co nsi deratio n wa s
c urre nt d ra w. Si nce I was p o wering,
this me te r fro m the batt er ie s I was
mea sur in g , I wa nted a sm all curre nt
d raw. Ob vi ou sly 1 chose "do t
mo de" rather th an " bar mode ." Fu r­
the r. the chip ha s bu ilt - in c urren t
limi t ing o f the LED, whic h IS why
no res is tors a rc needed in li ne wi th
the m . T he curren t thro ug h an L E D is
lim ited to 10 tim e s th e curren t
thro ug h R 3. 1 dec ided to m a ke LED
current a bo ut 5 mA so the tota l c ur­
rent draw wo uld be 10 rnA . A lt ho ug h
the LEDs arc no t a s brigh t as i f the y
had a fu ll 20 m A, the L E Ds I u sed
arc clea rl y visi ble In d ayli ght. T h e
val ue needed for R3 to ge t thi s
cu rren t is:

NiCad Volts vs Time Units

R = f(V,1) = f( 1.28 volls,O~5 mA) =
2560 !l

VIA'" = 7.98 - 0.2 = 7.8

I used a potent iomete r for R3 be­
ca use the acc uracy o f the re fe re nce
voltage I S o nly abo ut ± 5% a nd to
mea sure the NiCds I needed m ore
acc uracy. The poten t iometer allowed
me to fi ne-tu nc II for m ore acc uracy
on V Low and V Hi.

9.8 - 7.9 "" 2 vo lts

<,
,H-++ H -++H-++-H -++-\---t-C 'ri---1\

Each step is about 0.2 volts, so I set

• 7

12S V f+- ·
Ret

L __ ~

- -
' ---1H " ."..~, "
'-

.-+ 1".( +

" "

Tolalof 10
Comparators.

s

1

10

17

"

resistor values but o nly want to know
what va lues to usc fo r your tester, you
can go di rec tly to Tahle 2. Many varia­
t ions of thi s meter can he built . 1 will
d iscuss the one I built to check the
vo ltage of my Kenwood handhe ld . It
has nickel rechargeable batteries and
the pack says it is 804 vo lts. Because
"nomi nal" vo ltage for NrCds IS 1.2
vo lts, I know it has seve n cells.

A fu ll y charged N iCd (see Fig. 3) is
about l AO vo lts . and whe n it reac hes
about 1. 14 volt s it IS prett y muc h
discharged. Fo r my te ster, 1 chose:

Fig. 2. A look inside {he LMJ914, the chip
has a total of 10 comparators.

Vll i = 1.40 x 7 =9. 80 vo lts

I wanted the firs t LED to come on
whe n the ha ttery vo lt age was greate r
than

n.a•=
~

06

0.'

02

1. 14 x 7 = 7.98 vo lts

As yo u can see from Fig. 2, the first
LED will not turn on until the s ign al
voltage is equal to V plus one-tenth o fw.
3 4 73 Amateur Radio roaey»March 1996
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Pig. 3. Typical voltage I ' S. tim e curve for NiCd battery under load.



handheld 's battery pack, I was able to in­
sert the tester and touch the battery ter­
minals. Thi s makes it easy to check
battery voltage .
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Table 2. Some component values fo r selected batte ry configurmimlS.
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R
J
= 1'( 1.28,1 .)

R
I
= f( Va.- .(l1+0.(75))

~'= f«V II, - Va.-).( I] + 0.075 »
~. is a temporary variable used to

make calculat ing Rzeasier
R, = f( R,' X 1O,( IO-R; »

Parts arc readily avai lable from the
usual suppliers: Mouser. MeM. l DR
Micro Devices, etc . A PC board is avail­
able from me for $5. If you prefer to buy
the PC hoard and all o f the parts (except
the Tic-Tac box). that'll he $ 15. Please
specify which of the versions in Table 1
you want to build so I can send the cor­
rect 1% resistors. Prices include ship­
ping in the US. Florida residents please
add sales tax. for your co unty (or more to

New Hampshire, where there is 110 sales
tax... nayne). m

Remember: because or the voltage
divider. VI" and V IIi will he half the
voltage ofthc battery y ( lU are measuring.

Such a simple device naturally has a
few limitations:

I . You need to measu re at leas t 3 volts
for the LM39 14 to work.

2. Tota l di vider vo ltage (V,, -V. )
I LIlW

should be at least 200 mv in bar mode
and 500 IIIV In dot mode fo r best
results.

3. Absolute max for supply voltage is
25 "Oils.

4 . To increase the accuracy I did not
include a protec tion diode. Connecting a
buttery backward wi ll likely destroy the
LM39 l4 . So far, I have not tested this
feature!

5. The voltage to be measu red at pin 5
must be at least 1.5 volts less tJUIIl the
supply voltage.

Obtaining the Paris

Il is in mA
R

I
, R

1
R) are in k!l:

VHi' V1.- arc in Volt..
R2 ' is a temporary variable used to

make calculating R2 easier.

Table I Equations to select resistors



A New Look at the VXO
80 through 10 meter coverage using a TV color burst crystal.

Ken Cornell W21MB
225 Balt imore Avenue

Point Pleasant Beach NJ 08742

XTAL C3 C2

"This circuit could be
ideal for QRI' transmitters

and transceivers."

The most di fficult part o f the assem­
bly is to cement the 8·32 aluminum
screw to the ferrite rod and ensure per­
fect alignment. The screw I used had a
round head . I wrapped several turns of
masking tape on the threads and
chucked it up in my drill press. I placed
a flat file o n the drill press p late and
ground the head flat. I then used the file
and gro und the head diameter down to
tl4". Next I wrapped masking tape
around a I" length o f #8 ferrule to make
the 00 1/4", then slipped it o nto the
screw. I then inverted a length of alumi­
num angle (0 form a trough and placed
the ferrite rod in it. I applied epoxy ce­
ment to the head of the screw and placed
it with the ferru le in the trough. then
pressed it to the rod . Thi s completed the
screw and rod assembly. T he balance of
the co il construction sho uld be sen­
explanatory. as shown in Fig. 2.

In ope ration, the coil will exhibit
so me frequency change when tuned by
hand more than 15 10 20 kHz from the
crystal freq uency. I tried shielding the
coil with a 1-112" diameter aluminum
can and it lost the frequency change
ability. However, when mounted within
a Radio Sbacktv 3" x S- tl4" x S-7/8"
cabinet (RS #270-253) with the oscilla­
tor circuit. it performed satisfactorily.
There was no problem with hand capac­
ity dc tuning. I see no reason why a
larger di ameter ferrite rod can ' t he used
using the same basic design and I hate to
d isco urage experimenta tion.

Assembly

The oscillato r circuit is shown in Fig.
l . I assembled it. without the coi l, on a
piece o f perf board. C I and C2 are 100
pF NI'O d isc capaci tors . C3 and C4 are
di sc type . CS sho uld be the smallest
value that will still provide enough drive
to a buffer or multiplier stage . Quality

1mH
RFeC4

9V Reg,
+

point that my coils were wound with Litz
wire. This is an important point!

I fooled around for hours winding
many coils using #28 to #36 enameled
wire. but could not get satisfactory per­
fonnance . I fi nally fou nd that a coil with
60 turns o f I-U44 Litz wire did the trick;
the result is shown in Fig. 2. Why the solid
wire would not work is still a mystery.

The 14/44 Litz wire that I used may be
hard to fi nd, but I' ve noted that 10/44
Litz wire is available from LF Engineer­
ing Co., 17 Jeff ry Road, East Haven cr
065 12. and fro m Amidon Associates.
Inc.. 2216 Gladwick Street, Dominguez
Hills CA 90220.

The coil asse mbly shown 10 Fig . 2
should be closely followed as far as the
coil, ferrite rod and 8-32 aluminum
screw feed arc co ncerned . The coil IS

wound between two flanges cu t from
cardboard and spaced 1/4" apart. The
coil contai ns 60 turns. The coil form
sleeve can be of any insulating material
and should have an ID of 1/16" to 3/32"
larger than the ferrite rod.

T he Coils

Flat .........

~y l

o/ {\,
S G

MPF102
Pin Out

ci L1

Fig. 1. Oscillator circuit.
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I decided to experiment using a co il in
series with the crystal and an adj ustable
ferrite core in the coil to see how much
of a frequency change I could gel. There
is a similar circuit shown in my AHNL
Handbook. bu t they use a split-stator
variable ca paci tor fo r the tuning and
claim a maximum swing of so me IS
kHz. I was looking for a much higher
frequency excursion. Years ago, I wound
a series of "honeycomb" coils ranging in
size from SO turns to 4S0 turns. I con­
nccn..'f.1 the SO-tum coi l in series with a TV
color hurst crystal (3.579-tS MHz) and
poked a 1/4" ferrite rod into the coil fi eld. I
was surprised to Sl"C a freq uency swing of
30 to 40 kHz. I should mention at Ihis

I
n my experimental endeavors with
frequency generating devices I be
came very fond (If the Pierce oscilla­

tor. not only for crystal control but as a
VFO using a coil in series with a block­
ing capacitor in lieu of the crystal. The
basic Pierce osci llator circuit IS de­
scribed in almost all radio handbooks. so
it needs no detailed mention here. How­
ever, it is always shown as a crystal-con­
tro lled device. By using quality parts
and vol tage regulation. it can be used as
a respectable YFO.



CIRCLE 169 ON READER SERVICE CARD

•

Wealso offer:
BIIY rmlr ",dlo Camcorder Batteries I Accessories. Cordless PhoneBatteries

fr!.Jm lite trwnu{llCtum. CustomBattery Packs I NiCaI.! (',ells' Lithium Cells
8ur 1M battet)' puck from Periphex­
u-hm Battt"rit's art our 01111' business!

~.diii!! !ii (ilK iI,~.
Plug into savings when you cboose Periphex

1-8(J().634.8132"or.!""''''''''.''';''''' ,,,""P.·rir/l<>.liro"....m
Add l4.OO ShippiQJ I; IIamIlilICfor lintklll'ry , '1.00 lor each addilional battery ·U.s. only ' MA miOeplI add Y. tu • Oller will npire May 30, 1996

MORSE
COACH

SWL: A recei~ only
cartridge 10' CW Al lY
(Bauoot & .ASCU) kif lise
with ccmrnccore 64/128 ,
Op erat1 r'1 0 program in

M .., ~
HOW $29.95

AIR·': Acomplele-"terllloo

I system tor send and receive
- on C W, RfTY (BIl dOl &

ASClil M1d .,..v.lTOA , for use
w i'~ mll1'odOf. VIC·20.

()pefatJng program irl ROM .$GlJ.g5"
HOW S39.95

01= M..o.l=lV I..A"," O

G ..o. N D G E L E CTR ONI C S

MORSE COACH: A
comple te leaching al'ld test·
ing program lor learning the
Morse code In a cartridge.
For C64....0..r C \28.....~

~ NOW $19.95

Limited Quantities-US orders add $5 shipping

8524 DAKOTA DRIVE
GAITHERSBURG, MD 20877

:£] (301) 258-7373
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TOLL
FREE 1-800-666-0908 PRICING AND

ORDERS ONLY

TM-742A
Dual Band MOOle

2 mJ440 Remote head

TM-733A
Dual Band Mobile

2m1440 Remote head

TM·241A
2m MObile

TM-251A
2m Mobile

Ts..950S0X
150W AII·Band

Transceiver

T5-870S
HF Transceiver WIth DSP

KENWOO

T5-S50S/AT
100W AU-Band

Transceiver

~i .;,,~ ~ ..
., --- . ..... .- - - f'\_ .......r.... # _ -s

-""' ,. --~.., ......~ : ....., ~ ,... " ,

TS-50S
All-Band HF Tra nsceiver

TH-79AD
TH-79ADH
Hi-Power Model
Dual Band HT

TS-450SJAT
All-Band HF Transceive r

TH-22AT
TH-28A

2m Handheld

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

..

~ LEN IINI (;UIVIIVIUNIl,A 110NS INC.
21 GARFIELD STREET, NEWINGTON, CT 06111

Hours: M-F 10-6,~ ~ ~ C.O.D.s Same Day
SAT. 10-4 ~ ~ ~ OK Shipping
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familiar wi th the tun ing as the feed vs.
the frequency spread is not linear.

I used DURon t "QUIC K GEL" cp­
oxy cement for all structural counce­
tions. It is the fi rst single-solution epo xy
cement that I have used that doesn't dry
up in the applicator after a few uses. It is
extremely stro ng and sets up fast . For
ce menting the coil Flanges. I used
household -type plastic cement .

I have not tried this scheme using
other types of oscillator circuits, but you
never know what a real "dyed-in -the­
wool" experi menter will come up with .

W hile I don' t c laim extreme stability
at the lowest freque ncy exc ursi on. I do
feel that th is ci rcuit co uld be ideal for
QRP transmitte rs and transceivers.

I might note tha t many o f Ihe transis­
tor AM rad ios usc Litz wire for the
antenna coil and some o f the larger
types usc ferrite rods for the antenna
(not the flat bar type), Chec k around for
defunct sets. F.I

PI.AS1 1C

-n..- PAN ~L.

\ ' ' / " - s q,
PUT£

centered on the coi l), to 3.489 MHz. Of
course, the permeability (~) of the rod
will affect this. I would suggest , if pos­
sible, using a rod with a ~ of o ver 800.

A frequency counter can be used on
the output. or your recei ver can be used
to zero in on a desired frequency. Tuning
is accomplished by turning the screw
feed. It will take a little time to become
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parts and sturdy construction should be
used, as we ll as vo ltage regulation.

For additional coverage of the 80
meier band , extra crystals could be used
to suit the des ired range.

With the ferrite rod withdrawn from
the coil, the fundamental frequency
is somewhat lower. Mine tuned to 3.578
MHz. At full penet ra tion (the rod

Fig. 1. Construction deta ils.

so il was nOI unus ual to see the gen­
era tors start up every two or three
hours and run until thc water fa iled.
Streetcars in Sacramento were often
s tranded. After the tests the Folsom
Prison plant was ta ken over and op­
erated by the prison near continually
unti l 1954. when the Bureau of Rec­
lamation built lhc Folsom Dam for
flood protection and added power.
Unfortuna te ly the prison plant with
its ancient comrol panels was dis­
mantled , and Pacific G as and Elec­
tric contemplated doing the sa me for
the Fol som plant. At that lime I
wro te an S-O·S 10 Ge msback . He
and several associates contacted
Black. the president of P.G _ & E. I
don ' l know the de tails, bUI the
Folsom plant has been preserved as
a historical rnonumem and is pan of
the slate park system.

Back in 1925 one of my high
school teachers avked a class in gen­
eral science to name the individual s
w hom they tho ught had dune the
most for mankind hy their scientific
discoveries and inventions. I na med
Louis Paste ur and Lister in sanita·
tion. and Tesla for (l'(,lypha.e power
dislri bulion and equipment. Few of
the c1~s had any cuncept concern­
ing the pan lhal AC power had ac·
complished in a scanl 30 years .H~
Inany lb ink 10 Ihank TesIa today? W

com pany's generators by the unan­
ticiputed RF feedback. He helped re­
wi nd those generators. In the 1890s
Genera l Electric , under the
West inghouse-Tesla patents, bu ilt an
experimental ser of AC ge nerators
...hich they installed al Folsom
prison. where a prison-bui lt dam di­
verted the flo.... of rbe American
River. II had IWO Francis turbines
u. ing a IO-foot head of water to ru n
the generators. AI lhe same lime
G .E. built a power plant in Folsom
city, a half mile down stream, using
the di scharge from the prison instal­
lation. bUI with an gn-Ioot hea d. The
primary func tion of the Folsom
prison ge nera tors were 10 try OUi the
various multiphase circuits as well
as generator and tra nsformer effi ­
ciencies. Three-phase de lla was
found quite effective, so the larger
plant in Folsom used lhe same circu­
ity VI hen it went into opera tion on
July 13. 1895. A three-phase trans­
mission line wa s installed from
Folsom to Sacramento. some 20
miles, and we nt into operation tha t
same summe r of 1 ~95 . All uf this oc­
cutTed severa l momhs prev'ious to
the Niagra Fa ll<; planl which
Wagener mentions. Knu...in:: lbe
diffiCUlty ex~rienccd with leak)' in­
sula tors 00 lbe tran"COntincnlal tele­
graph lines the baT-slOol engineers in
SaLTamen lO predict ed near univer­
. a lly Iha t mosl of the juice would
h=ak uff the tran~m i ss ion line long
hc fore it reached Sacrame nto. Actu­
aily, the line loss was under 10% ,
Ihuugh the soft cupper wire was sub­
j l:c t 10 continua l stre t( hing and
hreakage . BUI the major difficuhy
OCCUlTed in dry )'ean when lbere
....as insutTicienl now in Ihe Ameri ­
can Rh-er for con linuous operaliun _
Storage behind lbe darn ",as limi led,

research would reveal that much of
th is Edison folklo re is more " Holly­
wood" lhan from the man himself.
For an ybody who wants 10 get an in ­
sight o f Testa's bri lliant range of
inventions, I would suggest Ihey
read T~sla • Mall OUI Of Time "by
Margaret Cheney: Dorset Press.
New York 198 1. I might warn you
though tha t u is depressing reading
since II brings Into sharp focus
the suuggfe he had all his life for
du e recognnion. Tesla had one seri­
ous weak spot which he wasn' t ca­
pa ble of resolving, and il wa s Ihe
tact that hi. mind was so hri lliant.
c reative. and quite easily bored, that
he didn' l and wouldn' t lake lbe time
to bring too many of his projects 10
market before leaping o ff into
another area of enquiry. Speaking of
the "father o f radio" aspect, John' s
soon ankle also didn't nave room
10 mention lbat among Testa's
accomplishment 's was the 1i !'>1 dem­
ons tranon of re mote control, by ra­
dio, of a model submarine he had
buill fur the First Elec trica l Exhibi ­
lion in Madison Square G arden in
1898, The US Navy seriously
dropped Ihe ball on thai one and
didn'l pu~ue il eV'en Ihou gh lbey
were given fi~ 1 oplions. I agree ­
lefs grow up and givc credil where
credi l is due · lhe lJ'ue story of radio
and electrica l pio rocering in America
desenes belle r than this ra lher Irans­
parem and mea n-spiri ted ignuring of
hbturic fac lS.

LETTERS
Continued from page 6

Andris ..Andy" Xt'imus
\'F.7FJT. It d id my heart good to sec
John Wagner W8A IIB and you lack ­
ling the "studious indifference"
sto... n ;..Iikola Te sla by large seg­
ments of the US science establish­
ment, even today. I first twigged 10
Ihe Iact that somethi ng really rotten
was being perpetuated after reading
an ankle on Tesla written by Com­
mander E.J . Q uinby in the Novem­
ber 1972 issue of 7J (As a child he
was an eyewimess to Testa's radio
contro lled hoal demonst ration of
1898). C hecking some sca ttered
sources. I quickly concluded lhal a
massive snubbing was indeed being
perpetuated, given what this genius
had invited in his lifetime. II abo
came 10 mind Ihat e ven though I
worked as a newspaper reporte r for
eight years m St. Caiharmes.
Ontario , and visited Niaga ra Falls
hundreds of limes. I'd seen no ev i­
dence of Nikoln Tesla acknowledged
as the creativc geni us behind the
power slaliun complexes on holh
sides of lbe horder. II's quile ironic
s ince there i. some e ~' ideDl:e that this
snubbing was. and sti ll is . ha~d Of}

lhe hometown hoy Edison venu~

offs hore-born Tesla. in Smilijan,
Croa lia. even though Tesla him"!!lf
sa id Iha t ge lling his US cili lensh ip
in 1891 was one of the most cher­
ished and proud moments of his life.
The perpeluation of the Edison m ys-
tiqu e. and Ihe exclu,ion of TI: , la. ex- L t.'S Hannibal, Fai r Oaks C A.
te nds inlo IJS corpllra le The Tesla ankle by John Wagener
Sp«<:hwri ling - sllllle thing 1 am very is some thi ng I am q Ul le familiar
familiar with. Ewn loday. Ed ison .... it h. s ince in Ihe early I....enlies
quuleS" ....isdoms and sayings ahound an old friend lold of being hack
in speech referen.:e materia ls , al - in Colorado ... hen Tesla 's high \"o lt-
though I be lie,'C lhat some serious age equipmem blew thc power
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Convert Excess Equipment to CASH We bUy good clean, used equipment Estate Sales

CIRCLE 151 ON RE"'DER SERVICE CAR D

WANT TO LEARN CODE?
Mo, se retcr Gold rrcen G.G.T. I';' is the

answer for beginners and experts alike.
· Gct the softwarethe ARRL sells and uses to create
practice and test tapes; and .'Ione Tutor (;old is
approved for VE exams at all levels.

•Since 1997,GGTl: ha.~dcdnearly 20,000"""'....d p.-"'pe<ti""
han" ...oWld the world throogh 1"0""" "11.I<t",.d Iesoon. ""d I
vw ry ofo!w..,... word "lid ""nve,..1ioo drilh ,Sn-Iill!" fOCWOfd
""mUll mote Ih. pl"OCeSO simple Ind fun
"ThI. JlfOftI"O'" features _y and spo<dy oeIr iru.14llotion; nndom
"'-tor drilb ",th the ,hancleN yoo odecf; and you can <nIte
your own drilb Of impoc1lexl files Yoo can type lObal )'OU heM Of

copy by h.ond and .... !he resull> """ hne 01 , tune . P><k the
F...........n:h Of1ht....-.dard m.:thod...1ed the klno lioqucn<:y_
"""fortlble rOfyou Of oelecI yo..-c:o<Ie opeedIn IcnIhsof.word per
.....U1c For .lXlSoomput... yoo .........).. In """.........t

C...rtm....
b , · M__Tul...c.w ......yourl11cn1al~

@ Ofooundb<>ord.And, of)'W .....-..cI~d

( I ~l_T_G.w~~-..t

I .....~
It,f'n '

ULTIMATE MODIFICATION BIBLE VOl. IV
NEW AND MORE COMPLETElIl

oYEll'OIl -.: ....1WtG GOOfS >0' ce ....o...... 1l.Ollal ;:;;.~.:'("

oYE R' 0lI ce PCME'''''.XIUJ'TlCI< OCOST~TllllCTO<IS
~:~:'':J0'YtIl10ll wco,>0' CB PU.'S.

oYER1~ WCO fCOl ...... 1l>.(I('.6

~
ClYEIl ~ ((:t,lI'UTf SYNH£ SIlEOcA\'Sl.ll. tH4'I1'S

..no ttSTllllCTlCOOS
0YE1l 11Sl:_ Il WCO IN;ln~UETERIUllIOWCO .._--oYEll l'II l'RECAlCllJ,TUl WCO CIIYS1....CH.oIll l
oe II$COlE WOnt'S. "ICl 0I<f~ '" GAlIO\.OS.5~I$.

KDC SOUND 0-.0:», ,.om.2S&-M9:5 $29,95
lm~ FU )3&3 ..,...""'" 'I. CCIO
Corooa. IX 7T.102 ..,o.w Col ... G-23t-3153 ........-::_0'0 ..

$89.95

rOURSOURC£
FOR

CIRCLE 114 ON READE R SERVICE C"'RO

ONVBell W 0 Seal Hd· ''''' 55

57495

ONV SA FETY BELT CO.
PO. BOll 404 • Rams e y. NJ 07446

800-345·5634
Phone & FAX 20 1·327·2462

CIRCLE 102 ON READER SERViCE CARD

OSHA
We Ship

WorldwIde
Order Desk 0,","

7 DlyllWeek

~ D NV Tool Poueh S15.95

.Y'". Add $<1 ,00 For HandlingVISA M/CCHECK

• AMATEUR RADIO BA TTERY PA CKS
• REPLACEMENT RECJ-/ARGEABLE INSERTS
• LAPTOP COMPUTER BA TTERIES
· CAMCORDER BATTERY PACKS
• CELLUlAR PHONE BATTERY PACKS
• SEALED LEAD-ACID BATTERIES
• O.EM• .. CUS70M A SSEMBLY PA CKS
• AUTHORTZED SANYO NiCd DISTRIBUTOR

Mr. NiCd -E.H. Yost & CO.
2211-D Parvlew Rd..Mlddleton. WI 5 3 5 6 2

Phone 16011131-3443/ hI 16011 131-1012
DEALER INQUIRIES INVITED-9.-

A llt~n nas Wu t-­80 1 - 3 7 3 -84 2 5
­.--"""-_..

• - Iltl

ICAL.L for 005 and Wndows now allows EDITING!
0.. dispI..,.ed for U.S, M ....: c.'
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numbers. v.w pholoeJOSls of 11'I811)1 llam.,
• Menu~ • Prlril lsblll • Latest publiI: ciomIlin PC
eoItware • Ul\lI9 to~dl$k or 1Ioppy ' lcIlIIlup TSR rut-.
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73 Review

An integrated keyer-displayless f requency counter.

The Wilderness KC1

Jeff M. Gold AC4HF
1751 Dry Creek Road
Cookeville TN 38501

Who says you can' , take it with
you? I love 10 pack a small QRP

transceiver. batte ry and necessary acces­
sories and take to (he trails. Two of my
favorite pastimes arc hiking and ham ra­
dio. The sum of the two is defi nitely
greate r than either of (he parts . I often
make on-the-spot decisions to pack up
(he goods and gel goi ng to one of the
many beautiful parks that arc not far
from my home. Since it is quite easy 10
forget one or more of the necessary sta­
tion accessories. I was quite intrigued
when I saw Wilderness Radio 's fl rst
station accessory offe ring.

"The keyer goes from seven to
50 wpm, and call emulate the

two most popular iambic
keying modes."

The KC I is a combined kcycrlcoumcr
based on a PIC 16C84 microprocessor.
The unit is extremely small, .08" tall by
2.5" wide. Though thc KCl wasn't dC4

signed to he a replacement fo r the do-cv­
erything home-station keyer or digital
frequency co unter, it docs ha ve a num­
her of very good uses.

This accessory was designed by
Wayne Burdick N6KR 10 be inexpensive
and to keep current drain low. To accom­
plish this. the frequency is reported
to the nearest kHI. in Morse code
through the rig 's AF amplifier without
keying the rig. You just push a button on
the panel anytime you want to know the
frequency.

A reall y neat feature is frequency
search. Say you have a schedule 10 meet
someone on a given freq uency. You can
set the counter 10 that frequency and
when yOll get 10 it the unit will alert you.
The keyerlcounter can store up to four
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VFO offsets. The KC 1 will work with
almos t any direct conversion or superhet
QRP transceiver, whether it's a single or
mult iband ri g. There are only three con­
trols for the unit: a speed pot for the
keyer. a message play/record button. and
a freque ncy read/search buuon .

The second major function of this ac­
cessory is as a memory keyer. The kcyer
goes from seven to 50 wpm, and can
emulate the two most popular iambic
keying modes. The memory part has
variable length message buffers with a
total of 50 characters of message
memory. It also has a word-repeat macro
to save memory. The sending weight and
QSK delay are both user programmable
and the keyer has an optional stdctone
and a tunc mode (for use while adjusting
an antenna tuner). You can also use a
straight key with this unit . though I pre­
fer to be able to have both a straight key
and paddles hooked to a unit. I love free­
dam of choice and sometimes change
sending devices mid-QSO.

Assembly

The kit comes in a tiny sealed package
and the parts count is very low. You can
easily build and install this kit in part of
an afternoon without rushing. The
printed circuit board is clearly silk­
screened and solder masked. One aspect
of build ing this kit is that in order to get
the size as small as it is. the parts on the
board are densely packed. This should
nor present much of a problem if you
have had any building experience, but
you need 10 make sure that you gel the
parts on the board correctly on the fi rst
try. The board doesn't take kindly to
dcsoldering efforts.

I found the directions very clear and
e ncountered no problems at all in con­
struction. The biggest problem I had was
deciding which rig to put this cute little
critter in. The instructions tell you how
to install the unit in some of the more

popular QRP transceiver kits. In addi­
tion. there are schematics and informa­
tion you would need to install it in a kit
that isn' tlisted.

Installation and Operation

With construction completed I fi nally
had to sec the little contraption work. It
is so small with so fe w parts that 1 was
bewildered at how it could possibly do
all the things the manufacturer claimed .
I had recently bui lt a Wilderness Radio
NorCal40A QRP/CW transcei ver. It has
been one of my favo rite rigs to operate
and I love to take it portable. It runs for a
whole weekend on a very tiny Gel Cell .
The rig comes with termination points
already available on the printed circuit
board to attach the KC 1.

The instructions have a template you
can cut out to install the KC l hoard on
either the front or rear panel of the
NorCal40A. Being something of a klutz
with a dri ll. and not wanting to mess up
the beauti ful blue case of this rig. I chose
to install it on the rear panel. I made sure
to rea lly take my time and I drilled into a
piece of wood so thai I wouldn ' t bend
the case . I did manage to do a very neat
job and it only took a few minutes to in­
stall the KC I on the back. panel. After
another few minutes of attaching all the
wires from the KC I board to the NorCal
40A printed circuit board, I was ready
for the smoke test.

Smoke tests have always caused me
some anxiety. In this case there was
double anxiety: Not on ly was it possible
to fry the ne w accessory, bu t it was also
possible to hum up one of my favorite
rigs. I powered up the rig and the KCl
immediately started to speak to me in
Morse code, one of my favorite lan­
guages. I read through the manual and
next entered the command mode of the

Continued on page 43



Facts and Fibs about Preamps
Two do- it-yourselfers.

Henry Falkner ZL1AAN
8 Kapai Road

Devonport
Auckland 9

New Zealand

"The modern synthesized transceivers have untuned front ends.
The mixer theref ore has to discriminate from signals off the

desired frequency. "

W
hen a satellite downli nk
barely makes it through the
noise. one immediately

thinks of using a preampli fier. I have
buill 1\\'0 samples each, one usi ng a bi­
polar transistor (MRF90 l). and the o ther
using an FEr (Bf981).

Both types have a switched bypass to al­
low transmitting. It's important that the
switching works well . "I have 30 dead
preamps sining on a shelf. All had RF up
their rear ends:' noted friend and fellow
ham Irvin Spackman ZLI l\10.

Swuchlng

I usc a type of single relay thatlocal radio­
telep h one manutacturcrs also usc. COIIUnon
lore has it that this is a no-no: yOll must usc a
relay al each end. Pigs. I and 2 show that I
have added shunt lrimmers cr theantennaand
at the uansmincr end of the relay. These arc

adja,>too for maximum power 011 a (X' WL"J'

meter; Tberc is no discernible difference in
(X1WI,.'J' between lhat arrangement and a direct
pieceofcoax.

I have used this switching for both
types of preamp. and there is no instabil­
ity. The amplified output docs not talk to
the input from the antenna.

"Bipolar transistors have a higher noise
figure than I-'ETs," we hear. So they have.
But if you usc them with an omnidirec-

tional antenna into an untuned front end,
the received noise will mask the noise of
the active device. even at VHF levels.
l ienee, having an improvement of 0.6 dB
in noise reduction is not going to make an

improvement in recovered signal. You
stan worrying about noise figures when
you usc a helical array into a cavity filter.

I used the MRF901 with resistor bias­
ing only, with Pi- matching. I can't mea­
sure gain, bUI the Scmctcr on the Ff-290
and TR9 130 goes from 0 to 9 when the
preamp is switched on.

"You cannot use Vern-hoard construc­
tion at VHF:' is another objection. My
preamps arc dashed otT on Vero-boanl. I

did need 10 solder together all unused
tracks and tic them to ground through the
stand-oils. The signal paths were kept
short. as in "dead bug" construction. On
the fi rst FlIT preamp I had the IWO tuning
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Photo A _A bipolar transistor I'rn ullplijier "/Ihe WI' (MRFY(J/). mid an FEr I"l'''",,' ar the bottom
(BfY8l LBan have the ."'UIIt' RX·TX slI'itching using a single rr/~' mid tilt' die-cast box a~ Iht' ground

njt'mk'f? for thi' prratTljl. nit' box abo is in lilt' dim1 rrnlm Iwh/rom tile aluel"lna..

co ils too close together. The device be­
came an oscillato r. Scree ning between
the two made no difference. T he layo ut
of the seco nd FEr preamp has the coils
fa rther apart . Input and output signal
paths are separated by grounded tracks.
except within the relay. The preamp is
stable, and the tuned ci rcuits arc non­
cri tical.

Preamp Placement

"You must use preamps at the antenna

feed po int: ' say the Good Books . My

fccdli ncs are 25 feet of half-inch coax .

T he loss ut 146 MHz is 0.7 d B for RG­

8U. My preamps are a two-foot length

of coax. away from the tn•ansceivcr.

Power and transmit control voltage are

brought out through the hack of the Ii n­

em amplifie r of the FT·2900RII by a

stereo lead and soc ket. The preamps

have a stereo lead and p lug. so they arc

removable. With a two-foo t supply and
control connection, the voltage drops
are negligible.

I will allow that my first preamp had
plenty of gain, but on fM there appeared
to be no improvement in signal-to-noise
ratio. The satel lites did not open lhe
squelch earlier with the preamp than they
did without. It w a'.. a bipolar version. the
board mounted on four metal stand-offs on
the aluminu m bottom cover of a plastic
box . The box was lined internally with
screening foil that touched the aluminum
plate when cl osed. "The braid from input
and output coax was tied to the stand-offs.

Not J ust a Container

I resol ved to use a die-car..t box. as
shown in the photographs. I found panel­
mounting RCA sockets. and removed the
center contacts. I fed the coax centers
through them and soldered the coax braid
to the outer contacts o f the RCA sockets.
With the ground tracks of the PC board
connected through metal stand-offs. the

die-cast box was no longer merely a shell.
It became the ground reference for the
preamp and it substituted for the coax.
shielding in the re turn path from the an­
tenna. without any discontinuity.

The resulting increase in signal over
noise , together with a home-designed turn­
stile, a llows me to dccodcASC II from OS­
CAR·)l with ax few as 50 errors over 10
kbyt es. when the telemetry says the satel­
lite is transmitting at 200 mW.

1 buill the FlIT preamp. with the same
relay switching and the same boxing tech­
nique. because Irvin ZL IMO does not like

FrI:. 1. The AMSAT-UK FIT prromp ~""h RX-TX switching added.
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Photo B. These p reamps can be used near the transmitter due to the boxing technique. Short
stereo leads carry the power supply and the TX control voltage. With no voltage drop, the
preamps and their switching work reliably.

bipolar transistors with Pi-matching in.
stead of tuned circuits. Tbc FEr version
(BF98 1) docs have a slight increase in
gain. and improvement in signal-to-noise
ratio. This is because tuned circuits do pro­
vide roore rejection of out-of-band signals
than Pi-matching does.

A Question of Gain

"You can't have too much gain," is an­
other popular belief. Not true. The modem
synthesized transceivers have untuned
front ends.1bc mixer therefore has to dis.
criminate from signals off the desired Ire­
quency, with more than 15 to 20 dB gain,
your multimode rig will respond to the guy
next door doing a bit of repeater-bashing.
as well as to passing taxis and marine
weather broadcasts. Handhelds convulse
with any kind of preamp. My IC32AT
even protests when I stick it on thc slim
Jim on the roof.

All being said, the two simple preamps
described havc become a useful addition

to my shack. By taking into account what
kind of antenna and transceiver they have
to work with, and how the preamps are in­
terfaced, I obtain results that compare well

with what other amateurs achieve. Just
yesterday a visiting British amateur. Jook­
ing at an OSCAR·l l bulletin. remarked:
"There's no error in it. is there'!' fa
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BUILD IT-THENOPEAATE",

NEUER SAY DIE
Contlnuedfrom page 28

lhe Admiral in his office in the Pentagon. Ite was
a soon chap, so he had his desk up on a platform
10 add to his statare. Unless we publiMlcd an apot­
ogy immediately he 'd see that no finn having any
mililary contracts would ever advenise in me
magll1,ne .

We apologized .
Jim didn'l ge l pennission to use the ham SIa,

lion on the ship, but he did have a greal tri p to
Antarc tica and we gOI some good stories fro m it
as he visued the Antarctic MAR S stations.

Now CUI to a couple years later, when I was
the president of the Po rschc Club of America and
had an oppon unity 10 visit the factory on a d ub­
sponsored tour. 1 was happy with the Porsche
Speedste r I'd bought in 1957, so 1arranged 10 pick
up a new Porscne for a ham frie nd who coutdn'r
get awa y for me trip. Our group of 150 flew over

Continued on page 48
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73 Review

The New Index Laboratories
QRP Plus Transceiver

Most o f the other functions o f the ra­
dio are intuitive. For example, to change
the ba ndwid th of the variable filler, you
press the Bandwidth button and turn the
main tuning knob. You press and hold
the Fast button to tune quickly across the
han d . I quickly became accusto med to
the rad io , and found it to he easy to use.
The built-i n tilt stand is very handy for
use in the l1eld . Also, the tunin g knob is
ve ry so lid. and comes with a convenient
dimple that makes it a pleasure to tunc.

The power-efficient high co ntrast
LCD d isplay with large numbers is an
excell ent cho ice for usc in sunlight. I
tested the rig at night using only a single
ca ndle and was easily able to read the
d isplay. However. a small external

min ute by pressing both the Band ­
width and the Rev buuons at the same
time. The main tuning knob adj usts the
speed in 5 wpm increments . When the
Bandwidth butto n is pressed the band­
width is displayed, alo ng wi th the SS BI
CW display. To cha nge modes yo u push
the Fast button while ho lding in the
Bandwidth burton . T he memory o f Ire­
qucncics is sto red by pressing the Fast
and Mcm buttons s imultaneously.

portable operation. It weighs in at five
pounds; I had the feeling that I was hold­
ing a "radio brick." If you drop it on
your foot. I' 11 bet on the radio .

II uses an 50 -239 jack for the antenna.
and a standard DC plug for the 12-volt
inpu t. It requires an accessory speaker­
type microphone commo nly used in
VHF and UHF bandie-talkics. Si nce
there arc no moun ting holes or a rno­
nile bracket, you will have to be re­
so urceful to mo unt the rig in yo ur
auto mo bile.

The radio ' s extre mely small size re­
qu ired the combining o f co ntro ls, mak­
ing so me func tions o f the radio not
comple tely intuit ive . Fo r example, the
kcycr speed is di spla yed in wo rds per

"Because of its exceptionally low current drain, this rig is a
natural choice for backpacking, bicycle mobile, boating, taking

on business or vacation trips, and ofcourse, Field Day."

you 're tran smuu ng . T hese radios rc­
quire a substant ial sized marine bat ­
tcry or a generat or for F ield Day or for
a wee ke nd o uting . For thi s reason ,
backpack ing and bicyc ling aren' t
feasi ble wi th mo st commerc ial radio s.

Index recognized the need for a full­
function dig ital HF tran sceiver and
designed the QRP Plus with low power
drain as a central benefit in its design
of the radio. It uses only 140 rnA
on receive ! T hat's about 3 amp-hours for
24 hours . Thus, you can ge t through
Field Day with a 6 amp-hour gel cell ,
even with a heavy-duty cycle o f
transmi tting.

Getting Started

"Wow, is this a solid ly built radio ."
T he tiny steel cabinet fi ts neatl y into my
fi shing tackle box, wh ich r usc for

· CW and SSB
• 10m - 160 m
• Variable power output (0·5+ W)
• General coverage receiver ( 1.8 - 30

M Hz)
• Variable hand width digi tal filte r

(100-240() Hz)

· 20 memories
• Split frequency
• RIT/X IT
• Full QSK
- AGe
• Speech processor
• 2-funclion meier: Scmeter. power

meter
• Built-in kcycr
• Current drain: l ..l.OmArccei ve; 1.5A

trans mit
• Dimensions: 5.5"w x 4.5 ~h x 6~d

• Weight : 5.n Ins.

Check out this tiny.full-function QRP HF transceiver

T he major breakthrough is it s cxccp­
rionally low current drain o n receive .
which is of critical importan ce for por­
table QRP ope rat ion. si nce the curre nt
drai n determ ines the size battery you
need . For example, most full-s ized
d igi ta l tra nsceivers and mi niat ure mo­
bile HF rigs req ui re 1-1 .5A o n receive .
At th is current drain you're usi ng 24­
36 amp-hours fo r 24 hours o f opera­
tion, plus the added current drain when
44 73 Amafeur Radio toasv »March 1996

Robert S. Capon WA3ULH
322 Burlage Circle
Chapel Hill NC 27514

I ndex Laboratories has introduced a
new versio n of its "QRP Plus" HF

transceiver: an all-band. digital. 5-walt
transceiver w ith many of the features
usually found in full-si zed transceivers.
New features include a speech proccs­
SOT. improved AGe. and a s ig ni ficant ly
improved from end to the receiver.

The feat ure set is impress ive :



source of fron t lighting is needed to read
the LCD display.

The radio automatically selects either
LSD for the low hands or USB for the
high bands, and you can ' t override the
se lection.

Operating Results

When using the radio I had the feeling
that next year I can leave a lot of my fa­
vori te accessories at home because
they ' re already built into this lillie rad io.
These built-in accessories include an
power meter, electronic keyer. audio
filter, and output aucnuator.

I began putting the rad io through its
paces by checking its calibration against
WWV, and against my big HF rig . The
radio was in excelle nt calibration across
all amateur bands. and on the WWV fre­
quencies it was within 100 Hz. T he re­
ceiver is on par with my full-sized HF
transceiver. The AGC and the rccciver
front end showed significant improve­
mcnt over the original vers ion. It has ex­
ce llent audio output to either a built-i n
a-inch speaker or headphones . It's com­
patible with inexpensive stereo head­
phones rather than the harder to find
mono headphones. I especially appreciated
the variable bandwidth digital fi lter (100­

2-100 liz in I(X) Hz increments), which I wish

I hadon my full-sized HF rig.
I really appreciate having a general

coverage recei ver buill into any amateur
transceiver since I like to be able to lis­
ten to the news whe n I am out in the
field or on a trip. The SSB sound is okay
for news broadcasts. but for music an
A~I mode would help.

I fi red up the transmitter and made
some contacts. The QSK is very good.
but is not the radio 's stronges t feat ure . I
varied the power control on the had. of
the radio and found thai the power out­
put on 20 meters varied between zero
and 7 watts, making the rig an excellent
choice for QRPp work, especially as
the solar cycle progresses and band
conditions improve.

The original mode l delivered full
power on CW, but had reduced power
output on SSH, since it lacked a speech
processor. The ne w model showed. sig­
nificant improvement in SSB power
output.

My good fri end Ernie AD4VA. who
lives abou t two miles away and helps me
lest all of my ham radio projects. gave a

cri tical listen to the CW signal and to the
audio quality on phone. He couldn' t dis­
tinguish between the CW signal of the
QRP Plus and that of Illy full-sized trans­
ceiver. He also reported that it has very
clear crisp audio on phone. Thumbs up.

I put the rad io on the air to see what I
could work running 5 watts into a run­
of-the-mill tribander, I spent a few eve­
nings working plenty of DX, including
UA6HZ in European Russia. YQ9A in
Romania, and SP9BRP in Poland who
said: "Congrats on FB 5W QRP, Roh".
On SSB I worked EARBM in the Canary
Islands, GI0A IJ from Northern Ireland
and EA7AYD from Spain . who said:
"Many congratulations with your 5
watts." EA8BM and GI0 AIJ both gave
me a signal report of 56.

The 20 memories. alon g with the fast
slewing control. make it very easy to
change hand s. I set up the memories to
the center of my favorite bands. and to
WWV and the ABC.

Another nice feature is the radio's
abi lity to toggle between the current
memory freq uency and the las t fre­
quency in the VFO, so you can quickly
jump back to an interesting frequency. If
used properly this feature is similar to
having one hand-stacking register,
wh ich can he very convenient.

Applications

Because of its exceptionally low cur­
rent drain , th is rig is a natural choice for
backpacki ng, bicycle mobi le, boating,
taking on business or vacation trips, and
of course, f ield Day. It' s also ideal for
solar power applications. The radio can
he opera ted at full break-even with a
5-1 () walt so lar panel chargi ng on a
sunny day.

Another application is as a second re­
ceiver to mon itor the downlink during
Hf satellite operation on Russian satel­
lite RS-12. In this mode. I uplink the sig­
nal using my base station. and mon itor
the do wnlink with the QRP Plus.

lt can he used in the car, but the ab­
sence of a noise blanker is a problem.
Even as a veteran QRP person, I find it
challenging to work with a 12 dB power
penalty combined with a 3 dB mobile
antenna penalty. And the car is one place
where I don' t have to worry too much
about current drain , because the car's
electrical system can furni sh all the
current l need .

T he ~lanuractun'r

Index Labs is a small company new to
the amateur radio business. When the
QRP Plus fi rst came out a year ago the
company suffered from an inabi lity to
meet the demand. The company has ma­
tured during the past year and now main­
tains an inventory of radios so it is able
to deliver from stock.

W hat's Missin~'!

Not much. A memory kcycr wou ld be
a nice feature for QRP contests li ke
Field Day. I predict that more and more
commercial radios will include memory
kcycrs as a standard feature. A noise
blanker and an SWR function for the
Svmcter would be handy. Maybe on
Version III next year'? Fa

The Wilderness KC1
Continued from page 40

KCI and programmed in the offset. The
numbers to send in Morse code to the KCI
were primed in the instruction manual so
this only tool a few seconds. 1 exited the
command mode and pushed the frequency
chec k button. To my great amazement it
gave me the frequency. Not believing it
right off the bat, I turned on my main sta­
tion rig and tested the results across the
NorCa!"s hand. The little gadget wa.. right
on the money.

I next tested out the kcycr memory func­
tions. I found it very simple to program in
a message and play it hack. 1 used the
NorCal -WA with the kcyer in the ARRL
Sweepstakes contest over the weekend
and encountered no problems. As a mailer
of feet. I only had to repeat an exchange
twice during the entire ti me I operated.
This is quite good considering the length
of the exchange in this contest and the fact
that I was.. using 1.8 watts and a vertical
antenna.

I was quite pleased building and opcrat­
ing this acces..ory and look forward to lak­
ing the rig hi king and camping.

The kit is offered in two vcrsions. There
is a complete kit which has the PCB and
all board mounted components. You may
still need to provide a few components.
such as the key jack of your choice and a
resistor or capaci tor or two to match the
accessory to your QRP kit. There is also a
partial kit which includes the programmed
micr oprocessor, 4 M H/. crystal. all three
transistors and the manual. Fa
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Official OX Dynasty Countries List: 3196
AFGHANISTAN YA0
AGALEGA ISLAND 386
ALAND ISLANDS OHO
ALASKA AL7, Kl7, WL7
ALBANIA ZAol
ALGERIA n -7Y
AMERI CAN SAMOA KH8, AHa
AMSTERDN.A & ST PAlt.1SL FT8Z
ANDAMAN ISLAND VU
ANDORRA C3
ANGOLA 0 2, D3
ANGUIUA VP2E
ANNABON ISLAND 3e Q
ANTARCTICA GE9, KC4
ANTIGUA V2
ARGENTINA l O-LW
ARMENIA EK
ARUBA P4
ASIATIC RUSSIA UA-UI8,9.0, AA-RZ
ASCENSION ISlAND ZOS
AUCKLAND ISLAND Zl9
AUSTRAUA VK
AUSTRIA OE
AVES ISlAND YVO
AZERBAIJAN 4J, 4K
AZORES ISLANDS CU
BAHAMA ISLANDS C6
BAHRAIN A9
BAKER ISLAND KH1
BALEARIC ISLANDS EA6-EH6
SANAaA ISLAND 133
BANGLADESH 52
BARBADOS 8P
BARBUDA V2
BELARUS EU-EW
BELGIUM ON-OT
BEUZE V3
BENIN TY
BERMUDA VP9
BHUTAN A5
BOLIVIA CP
BONAIRE, CURACAO PJ2,4,9
BOTSWANA A2
BOVEr ISLAND 3Y
BRAZIL PP-PY
BRIT CYPRUS ZC4
BRITI SH VIRGIN ISLANDS VP2V
BRUNEI va
BOSNIA·HERZEGOVINA T9. 4N4, YU4
BOUVET 3Y
BULGARIA LZ
BURKINA FASO XT
BURUNDI 9U
CAMBODIA XU
CAMEROON TJ
CAMPBELL ISLAND ZL9
CANADA VE, VO, VY
CANARY ISLANDS EAa·EHB
CAPE VERDE ISLANDS D4
CAYMAN ISLANDS ZF
CENlRAL AFRlCAN FEPI.B..l:: TL
CENTR AL KIRIBATI T3
CEUTA AND MElILlA EA9-EH9
CHAD TT
CHAGOS VQ9
CHATI-lAM ISLAND ZL7
CHILE CA-CE
CHINA BY,8T
CHRISTMAS ISLAND VK9X
CLIPPERTON ISLAND FOO
COCOS ISLAND TI9
COCOS KEELING ISLAND VK9C
COLOMBIA HJ, HK
COMOROS D6
CONGO TN
CONWAY REEF 302
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COOK ISLAND
CORSICA
COSTA RICA
CRETE
CROATIA
CROZET ISLAND
CUBA
CURACAO
CYPRUS
CZECH REPUBLIC
DENMARK
DESECHEO ISLAND
DJIBOUTI
DODECANE SE ISLANDS
DOMI NICA
DOMINICAN REPUBLIC
EASTER ISLAND
EAST KIRIBATI
EAST MALAYSIA
ECUADOR
EGYPT
ELSALVADQA
ENGlAND
EQUATORIAL GUI NEA
ESTONIA
ERITREA
ETHIOPIA
EUROPA ISLAND
EURO PEAN RUSSIA
FALKLAND ISLANDS
FAROE ISLANDS
FERNANDO DE NORONHA
FLJII8lANDS
FINlAND
FRANCE
FRANZ JOSEPH LAND
FRENCH GUIANA
FRENCH POLYNESIA
FUTUNA ISLAND
GABON
GALAPAGOS ISLAND
GAMB!A
GEORGIA
GHANA
GIBRALTAR
GLORIOSO I$lAND
GOUGH ISLAND
GOZO ISLAND
GREECE
GREENLAND
GRENADA
GUADELOUPE
GUAM
GUANTANAMO BAY
GUATEMALA
GUERNSEY
GUINEA
GUINEA-BISSAU
GUYANA
HAITI
HAWAII
HEARD ISLAND
HONDU RAS
HONG KONG
HOWlAND ISLAND
HUNGARY
ICELAND
INDIA
INDONESIA
IRAN
IRAQ
IRELAND
ISLE OF MAN
ISRAEL
ITALY
ITU GENEVA

ZK1
TK
TI , TE
SV'
9A. YU2
FTSW
CM,CO
PJ
58
OK,OL
OZ
KP5
J2
SV5
J7
HI
CEO
T32
9M6,9MB
HC, HD
SV
VS
G, GX
3C
ES
E3
ET
FAiE
UA-UU ,3A,6, RA·RZ
vee
OV
PPO, PYO
302
OF-OI
F
4K2, UAI
FY
FO
FW
TR
HCa, HDS
C5

"'G
Z6 2
FAiG
ZOO
' H
SV-SZ
OX
J3
FG
KH2
KG'
TG, TD
GV
3X
J5
aR
HH
KH6
VKO
00, HR
V56
KH1
HA, HG
TF
VU
YE·YH
EP, EQ
VI
EI, EJ
GD,GT
4X.4Z
I
' V

IVORY CO AST
JAMAICA
JAN MAYEN ISLAN D
JAPAN
JARVIS ISLAND
JERSEY
JOHNSTON ISlAND
JORDAN
JUAN DE t'¥JVA ISLAND
JUAN FERNANDEZ ISL.
KALININGRAD
KAZAKHSTAN
KENYA
KERGUELEN ISLAND
KERMADEC ISLAND
KINGMAN REE F
KURE ISLAND
KUWAIT
KYRGYZSTAN
LACCADIVE ISLANDS
lAOS
lATVIA
LEBANON
LESOTI-lQ
LIBERIA
LIBYA
LIECHTENSTEIN
LITHUANIA
LORD HOWE ISLAND
LUXEMBOURG
MACAO
MACEDONIA
MACQUARIE ISLAND
MADAGASCAR
MADEIRA ISLAND
MALAWI
MALDIVE ISLANDS
MAll
MALPELO
MALTA
MALYJ·VYSTOSKIJ (M-V)

ISLAND
MARIANA ISLAND
MARION ISLAND
MARKET REEF
MARSHALL ISLAND
MARTINIQUE
MAURITANIA
MAURITIUS ISLAND
MELLISH REEF
MEXICO
MICRONESIA
MIDWAY ISLAND
MINAMI TOR I SHIMA
MOLDOVA
MONACO
MONGOLIA
MONTSERRAT
MOROCCO
MO UNT ATHOS
MOZAMBIQUE
MYANMAR
NAMIBIA
NAURU
NAVASSA ISLAND
NEPAL
NETHERLANDS
NETHERLANDS

ANTILLES
NEVIS ISLAND
NEW CALEDONIA
NEW ZEALAND
NICARAGUA
NlCOBAR ISLAND
NIGEA
NIGERIA

TV
5V
J X
JA·JS
KH5
GJ,GH
KH3
JV
'AlJ
CEO
VAl
UN, ua
5Y·5Z
FlaX
ZLa
KH5K
KH7
'K
EX
VV
XW
vt. uo
00
7P
El
SA
H60
LY, UP
VK9L
LX
XX9
Z3, 4N5, YU5
VKO
5R
CT3
70
80
TZ
HKO

'H
. J1
KHO
Z56
OJO
V7
'M
57
386
VK'M
XA·XIV,
KH'
JD 1
ER
3A
JT ..,JV
VP2M
CN
SV/A
co
XV, XZ
V5
C2
KP1

'N
PA·PI

PJ
V.
FK
ZL, ZM
VN
vu
5V
SN. 50
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CIRClE 161 ON READER SERVICE CAFlD

CK·53 CW Keyer I Monitor
The CK·S3 JroVides monitoring
and display of MCflC code trans­
missions us ing your personal com"
puler. The CK-S3 is also a kcyer
transla nng yOUT keyboard emries
into perfect code. Included PC wft"
ware pro'l1de:s moni loring. control .
and logging of QSOs. Peaures code speed 5 to 35
WPM with auto speed trading. Complete with 2S
~ 3" assembledh.estcd PCB. software (3.5" or 5.25"
disk). and detailed users manual.
Perfect for learning or buildinl1 code speed!
CK-5J 579.95 + S&H

LTZ-ol Long Tone Decoder
The LTZ-OI is a remrJ(e control I
a1ett moduk . Two n:laysee com­
pletelyconrroIlable ria DTMF tones
received from your radio IX scanner.
With a few S of. parts (or the CK!Z"
I) can be used 10 monitor DTMF
activity.Complete with 2" by 3"assembled and res­
cd PCB. Software (3.5" or 5.25"). instal lat ion parts.
and detai led users manual.
LTZ-OI 5SU5 + S&H

CKLZ- l Display Module
Two line by 16 character LCD d~pIay module
work.5 din:cLly with either of the above protium.
Includes lI5sembledh.ested. 2.25- by 3.3- module.
and manual. Twenty percent discount with purchase
of one ofabove.
CKlZ.J 559.95 + S&H
Addll__ dillCOllat< .~. CslI tor illtor.al_

I Unique Ham Devices

AdVDnu lkrign Labs, Inc.
3145 !Ii. Coumuy "'-r
SIIilt "
MnTiU IUrod, rL JmJ

Why the new ULTIMETER<t 2000 is
•

The world's best
home weather station

The ULT IMET ER 2000 tracks more than 100 values to
help l OU alert others to dangerous weather extremes and
protect your own eq uipment.
Fea tures super bly.. accurate: • barometric pressure . 3-hr. pressure

change . indoor/outdoor humidity'" • dew point'"
• wind speed/direction • indoor and outdoor
temperature - wind chill temperature - rainfall".
Instanl access 10: • current values e today's
highs and lows » yesterday 's highs and lows >

long term highs and lows · time/date for all
highs/lows . ...ain 100als'" for today, yesterday and

long term - alarms. and much more. O\'er 100
weather monito ring values in all~

Versatile 4 mode serial port makes it easy to
record data automatically or monitor values remotely
by phone. modem or radio link.

Patented des ign mak es thi s comple te
weather monitoring system easy 10 install and
simple to use. Informative . educational. and fun.
The VLTlMETER 2000 is a great value. 100­
only 5379 plus shipping. ("'Optional sensors udd 'L]

Other models starting a t $179.

1·S00-USA-PEET
or 908-531.4615 FAX 908-517-0669

ffET BROS. COMPAN...Y
1308-6037 Doris Ave .• Ocean NJ 0771 2

0.... 20IlI Year C 199~ Peel B.- Co.

.''
4' ~ \ \ '.",1 '

..., ~''' '' ~ II.'-The world 's best. for
Ham Radio Operators

l1U~ ultra-reliable Weather Station i!>
your fIN alert 10~iJlg local"'~
condili('Jn~. g jves you up--to-the"secood
dau 10 tram.mil via A.P.R.S.or on SKY­
WAR.~ anr.l AR.£.S. networks.

Tells you when high wind, threaten so
you can crank down your tower and
safegu ard other equipment. Shows
speed and direction virnultaneoesty.A
parented low-impedance wind sensor
resists Rf'l and improves relial:>i lit~..
.w It.cable can be extended to over
IlX)() feel with full accuracy.

Novice and Tech's, gel on
222MHz or 23cml

Trans verters available for: 6M. 2M. 222
and 7Ocm. convert to 28MHz.

Transverters available for: 903. 1296.
2304 and 3456, convert to 144MHz.

Options available. Kits starting at
$160. Assembled and tested units

starting at $395.

Check for monthly specials on
transverter and antenna packi1ges.

Write or call lor Catalog .
Product descriptions available.

Down East Microwave Inc.
954 Rt. 51 9

Frenchtown, NJ 08825
tel: (908) 996-3584
fax: (908) 996-3702

Down East
Microwave Inc.
Transverters!

Convert your HF rig or unused
10M or 2M multi mode's to be

used on the UHF, VHF and

Microwave bands.

CAT # PVD-2

110 for $6.50 ·100 lor $50.00 I

MAIL ORDERS TO:

ALL ELECTRONICS
CORPORATION

P.O. Box 567
Van Nuys, CA 91408
FAX (818)781-2653

E-Mail allcorp@allcorp.com

52850
.~h

75e

Heft' s a 9'eal ....aI on
ne", 12 \1011 9 amp/houf
recha'9011b1e gel coli
ballefios. These baller·
IeS "'ere ,ecenlly rna......
factu'ed and pl epped
!of use in 8 prcdx:t
whId'I hasnl ye'I CO'TIlI IO
rnafkeL Tha oeM dd'll
"'ani 10 hold lhert'I in stock.
$(l we got lhert'I at a gte8Uy
'educed pnce, They a,e 5.9" x 2,55- x
4.42" lIigh afld have a st" p 01 loa m pddding SlllCk
10 one slOe. Tlle~ have standard 114" quick--eonn&Ct!
soIc\ef lenn",a ls. Weigl!: B Ibs. Sealed gel eel bat­
teries can be used in 81'1)" posotion and can be
recharged or trickle d1arlJEld !of long penods.
l.otlI q( baci-up~ fw rour bud :.

CAT. GC-129
18 '0' $208.00 I

M,f'lIaIure $I101;on SOlar 0lIII convens Iioght
~ do'eclty "'10 eIectncaI chatgeS
whId'I can NSIfy be amploIoed, usong a
1ranSlS1Of lor e><a,..,... 10 actwate 8 (:(InIrol I
med\anIsm. UnIi1<e a convenllOniII phoIO
doode or tranS&Slor. ~ generates ots own
p<IYo'ef and <,lOes not reqowe any external
bias. Generates 0 .4 voe ,n rI"XJ(le,ate light. S<oeon
cell is mountoo on a 0,31" x 0,23" x oar thick
piast ic carner and has pc leads on 0 2- centers.

Lar<}/! quantity ava'iable.

CHERRY DG tC·1!J07 S POT.

BodySlZ8 : o51" long X a 25S" high X " ..
0.256' """". lev<!< "''''' I'IOged end sun·
u1a1eS IOIer 8ChOn. !\;Ited 3 arT'4'S 0
125 vae. 2 8rf1)S • 30 V<lc , PC poolS on i
o r oenMQ. Lugoe~ty a~8IIable 'J ~

CAT# $ M$-133 lJ

2 for $1 00

PHOTOVOLTAIC DETECTOR

CHARGE ORDERS to Visa. Mastercard.
American Express or Disco",er

~..__.. .--- ..._-
1-800-826-5432

SUB-MINIATURE

SNAP ACTION SWITCH

CIRCLE 1901 ON RE...DER SERVICE CARD

Visit Our INTERNET Site
~=htlPjlwww.al l corp .COmla l lcorpl

FAST SERVICE · DISCOUNT PRICES

1100 lor $45.00 • 1000 for $350.00 I

TEAMS 'KJ MIN/ MUM ORIJE'R SI1>\l P'''ll arxt handl i~g to, ~e
48 conlinenlal U.S A S500~ <>«Je' . AI """'.. .-.:lud<ng "II .

... . PR or c.r-Y """" pa~ ' ..~ ... . or <!oKS ~""'re<l ..

I ~~::;:'~""::":":;":-;;;;-;;:=~l- ..... - ISM 0.-..,. l6I'-.:I NO COO _...."...,
CALL. WRITE to <1Ian\IO -........,.,

FAX or E,MAIL
fo r our FREE

64 Page
CATALOG

Out.ide tt>e u.s.....
Hnd $2 .00 pos~.
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Niue ISlAND ZK2
NORFOLK ISLAND VK9N
NORTHERN IRELAND GI
NORWAV LA
OGASAWARA ISLAND JDl
OMAN A4
PAKISTAN AP-AS
PALMVRA ISLAND KH5
PANAMA HO, HP
PAPUA NEW GUINEA P2
PARAGUAV ZP
PERU OA-OC
PETER 1ST ISLAND 3V
PHILIPPINES DU·OZ
PHOENIX T31
PITCAIRN ISLAND VR6
POLAND SN-SR
PORTUGAl. CQ. CT
PRINCE EOWARD ISLAND zse
PRINCIPE S9
PROVIDENCIA ISLAND HKO
PUERTO RICO KP3. KP4
QATAR A7
REUNION 'SLAND FRIR
REVILLA GIGEDO ISLAND )(A4·XI4
RODRIGUEZ ISlAND 38 9
ROMANIA YO-YR
ROruMA ISLAND 302
RWANDA 9X
SABlE ISLAND c-o
SAN ANDRES ISLAND HKO
SAN FEUX &SAN AMBROSIO CEO
SAN MARINO T7
SAO TOME 59
SARDINIA I
SAUDIA ARABIA HZ
SCOTlAND GM
SENEGAL 6V, 6W
SEYCHELLES S79
SIERRA LEONE 9L
SINGAPORE 9V

A"" 'JOKta
Box 50062 rr..... t1J'~

SINT MMRTEN. SABA, &
SINT EUSTATIUS ISL PJ5-8

SLOVAK REPUBLIC OM
SLOVENIA 55, YU3
SMOM (MALTA) lAO
SOCOTRA ISlAND 70
SOLOMON ISLANDS H4
SOMALIA T5
SOUTH AFRICA ZR-ZU
SOUTHERN SUDAN ST0
SOUTH GEORGIA ISLAND VP8. LU
SOUTH KOREA HL
SOUTH ORKNEY ISLAND VP8,LU
SOUTH SANDWICH ISLAND VP8, LU
SOUTH SHEn.AN D ISLAND VP8, LU, CE9, HF0 , 4K1
SPAIN EA-EH
SPRATLY ISLAND 1S
SRI LANKA 4P-4S
ST BRANDON ISLAND 387
ST HELENA ISlAND ZD7
ST KITIS V4
ST LUCIA J6
ST MARTIN ISLAND FJ·FS
ST PETERANDPAUL ROCKS PPO-PVO
ST PIERRE ISL & MlQIJElON FP
ST PAUL ISLAND eY9
ST VINCENT J8
SUDAN ST
SURINAM PZ
SVALBARD ISLAND JW
SWAZILAND 3DA
SWEDEN SA·SM
SWITZERLAND HB
SVRIA ¥K
TADZHIK UJ
TAIWAN BV
TAJIKISTAN EY
TANZANIA 5H, 51
TASMANIA VK7
THAILAND HS
TOGO 5V

CUBEX QUAD ANTENNA CD.

m
.... 39 Y[IoIl TIl4D111OH"

. SKYMASTER H.F. KrTS FROM $289.95
PRE.TUNED H. F. QUADS FROM S3411.115

. NEW FROM CUBEX
Z METEIl. El. . PIl E·TUNED SU .9S +5 &H

6 METER 2 EL. PRE-TUNED $69.95 + S&H
DOUBl.E BIl...IDI!D ·OACAOH- FOil GUYING. OlPO l..ES.?
UY- RESlST"'Pff. HOt+-CONOUCTfYE. SiUS TO 1170 _

Wnle Ored FOO' F... Cat-.;,g
2761 SATURN ST. "EOBREA CA 92621

(714) 577-9009 FAX (714)577·9124

TOKELAU ZK3
TONGA ISLAND A3
TAJNIDADE!'NJ MAATJ.4 VIoZ. PPO, PYO
TRINIDAD & TOBAGO 9Y
TRISTAN DE CUNHA ZD9
TROMELIN ISLAND FRIT
TUNISIA 3V
TURKEV TA·TC
TURKMENiSTAN EZ
TURKS JUJ CAICOS IStANOS VP5
TUVALU T2
UGANDA 5X
UKRAINE UA-UZ, EM·EO
UNITED ARAB EMIRATES A6
UNITED NATIONS-GENEVA 4Ul
UNITED NA"TlOOS-NEW YOflK 4U
UNITED NATlON S·VIENNA4U1
UNITED STATES OF

AM ERICA K, W, N, M ·AK
URUGUAY cv-ex
UZBEKISTAN UJ , UM
VANUATU YJ
VATICAN CITY HV
VENEZUELA YV-VY
VIETNAM 3W, XV
VIRGIN ISLANDS KP2
WAKE ISlAND KH9
WALES GC, GW
WALliS ISLAND FW
WAYNE GREEN W2NSD
WESTERN CAAOUNE ISLA/'() KC6
WEST GERMANY DA·DL, Y2·Y9
WEST KIRIBATI T30
WESTERN SAHARA so
WESTERN SAMOA 5W
WEST MALAYSIA 9M2, 9M4
WILLIS ISLAND VK9W
WORLD BANK 4U1
YEMEN 70
YUGOSLAVIA vr.YU, YZ
YUKON VY1

NEUER UP DIE in on what was happe ning . II seems
ContinuedJrom page 43 that the ne ll major rnJ meeting was
on Lufthansa ard were met by Ire nel l year ( 1959) and that they fell
Puriche people. ",110 delh 'e1t'd our C3I1io amateur radio was in serious tmu-
10 us in fl'OOl of ncaJby SolilUde Castle. ble . Many ccuntncs were petitioning
Then \looe gOi 10 drive them on the Soli- the ITU to CUI the ham hands sign ifl-
tude nee trnd, which was closed to oaf- cantly, plus we had almost no support
fic so it fom!l:d a lmCk about five miles from the smaller countries of the
around.l~tv: had Iheir IOp radng m v- world. where amateur radio was either
CIS !here to ICaCh us ho-N to h:nDe the unknown. or was an annoyance . To
an aI speed on the tighl curves. make it worse, when American hams

From there I drove 10 Paris, visited these small countries they'd
where the local ham s bad organized promise Ihem anything to gel a license
a party for me. And Admiral Bruton, and then wou ld ignore !heir promi ses
who was now the head of American and violate their rules, running excess
Expeditionary Forces in Europe, power and making phone patches . So
came 10 the party just 10 see rne and amercur radio had left a bad taste with
we had a great time . All was for- these countries.
given. From there I drove to Geneva These are the same small coun-
to meet the hams at 4UlrnJ. tri es who'd been shafted by the pre -

The ITU hams showed me all vicus ITII conference when the
around the place and then fi lled me frequency allocations had been
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made. The big countries grabbed
anything of any value, and le ft !he
small countries with the scraps. In­
dia was coming to the confere nce of­
ficially requesting that all ham bands
be cut 10 50 kHl, which was more
than enough for their few hundred
hams. Auslra lia wa s o ffici a lly re­
questing that our bands all be CUI 10
100 kH z. And no! one coun try,
includi ng the US. was suggesting
they be enlarged. What a terrible
bargaining position !

BUI whal about the ARRL, I
asked? Sure , I' d had serious prob­
lems figh ting Ihe ARRL to get RTIY
permitted below 2m. They had
pulled every diny tricl the y could 10
stop RTTY from being used on the
HF bands, fearing that it was a Ihreat
10 their C W lraffic sy stem. I knew
how the chaps at the FCC haled the

League for their arrogance, bu t I was
unprepared for the anger and disg ust
the ITU people expressed.

They told me how Budlong, the
ARR L General Manager for around
20 years , had represen ted the US at a
previous confe rence and had had 10

be thrown OUI of meetings because
he arrived drunk and brought local
pros titutes with him . And all this,
plus a sum ptuous su ite in the mm.t
e xpensive hotel in town. all unques­
tioningl y paid for by the ARRL
members.

This didn't really surprise me be­
cause, though I' d met Budlong many
limes at hamfests, I'd never seen
him sober.

When I got back bcme I called
Budlong offering. in light of the

Continued on page 56



Photo A . Jesse and Zacn ill Vin ma under a statue ofJohann Strauss.
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WITH CLASS

Ph" ". ~oo.274·nH (Or W3·9 24 ·(~ J:'\~ . FAX
601-924-8M3 . Dr ...... ONer lonn "" rage ~8

for OIIlerml( informal i,,,,_

Books lor
Beginners

TA84354 Bt1liuflrr'5 H..,odh<d uI
Am.tl....r Radio byClay~ w 57YV. 395
paj,~_ Wmdlrlul boot (0" l"""CUllCl>. tt i,
ba.,K: ;ulll ",-ell 11IU" lr...t~-d . E....'l if y';oJ haveall
the ocl l\am Ikm<lt,OIll.s. You'll still find this
one u -I'III $22_1II •
\\'~'NV ~o-('oo.- \ 'idro. 'boo"ual t'lu1
97 It.... by Gor>:h1 We.!: teen how to be I I
ham ndio~$29,95
.....SGWNC T...l...., l ,.,., 1.ic'enIr
'boo"""': ~.... ~'odo---by Gor>:h1 .......
This btu CU'o = ~thing you IlMI 10
boll......., a Tedmici,,,, Oa>s Ham. EV<f)'
'fI le'litJll and ;w;""er ,~ the e llill1 un"lion is
fOlUI<! in thi, ..'" 1><>01;. FCC Form 610
aw~calion. $9.9~

XTAL-t The C~ISd Handl.."", by Phil
Aldenon W0XI. WlM~ 10 &i'ot' a lad all
n£1un, presenI~ Or ....~he yoorJeU'" Gy;laI
sets _ ali"" aPd fin lb.:'", a ..hole boot
packed ..rth Cf)..w !iIIt cio:\lil$ tIu al)'OOe
~an bui ld.~ stII'l SI'TrJ: !h<Jol, UIlJt"ell
bo~ "by? 133 l'lge.. $10,95

parades. and o ther fund raisers.
Some youngsters help provide
com munications d uring certain
holidays with the REAc r grou p
in our area. Mnuy. like Jesse, in­
corporate the radio into their dail y
lives. Events like family vacation s
become more fun and more mean­
ingful to them because th ey're
able to meet new friends in new
pl aces right from the palms of
thei r han ds. m

if you are caught lis tening to a
ham radio without being licensed,
you mu st pay a large fin e. You
must be 16 years old to ge t a li­
cense in Austria."

Jesse and his dad were pleased
to learn that many hams in Israel
and Austria spoke Engli sh. On the
two Vienna repeaters 146.625 and
146.75 M il l . hams were eager to
speak with them because of their
A me rican callsigns- KB 2VAKI
DE. W hen Jesse got home and
contacted me, he told me he was
very excited about increasing his
code speed so that he could ge t
more HF privileges by upgradi ng
fro m Tech Plu s to Ge nera l and
even higher.

I o fte n wonder about the influ ­
ence o f ha m radio classes on my
fo rmer st udents. influences as
varied as the children themselves.
Each on e finds his o wn particu­
lar niche and relevance. Man y of
the older children choose a par­
ticular co urse of study in college
as a result of something the y re­
membered th at they liked in ham
radi o class. Others go the route of
gelli ng involved in co m mun ity
eve nts such as wa lk-a- the ns.

"In Austria, Jesse had a big thrill when
he spoke on a Vienna repeater to a ham

in Slovakia. "

pri vileges in these count ries. Un­
fortunately they we ren't able to
ge t operating privileges in Israel
in time for the trip, Both Jesse and
his father did, however, enjoy lis­
tening while they were there .

In Austria, Jesse had a big thrill
when he spo ke on a Vienna re ­
peater to a ham in Slovakia. Can
)'OU imagi ne the enrichment the
rad io provided to a 13-year-o ld
from New Yo rk? Not on ly did
Jesse and hi s dad have a more
exciting vacation because of their

radio contacts. nut so did the rest
o f th e fa mily. Younger brother
Zach was totally intrigued by the
excitement generated by the ham
contacts . :>'10ther, Barbara, who is
a former colleague of mine , ha s
re sist ed the urging to ge t he r own
license so far but enjoyed watch­
ing Jesse an d hi s dad reachi ng out
together for all these wonderful
experiences.

During th e s ix week trip, Jesse
made contacts wi th many st a­
tion s, and li stened to many more.
Some o f the mo re memorable
cont acts were wi th s ta tio ns in
Vienna . L u xe m bo u rg and
Slovakia. Some we re o n simplex
an d others were o n re peaters.

Jesse o ffers the following ad ­
vice: "Prior to leaving on a trip,
it 's important to apply for you r
reciprocal license we ll ahead of
time . Leave a mi nimum of four
weeks for process ing. Yo u may
abo have to list a local ad dress
on your application. A lthough I
didn 't receive my license in Israel
be cause J hadn ' t allowed enough
time. I did receive it in Aus tria be­
cause I w as s taying with m y
cousin and he received it at his
local post office. I found it inter­
esting to learn that Aust rian regu­
lati ons for radio are much stric ter
than in the United States. For ex­
ample, you have to copy code at
20 words per mi nute w ithou t
making a mistake. In ad ditio n,
the re is no third party traffic. Also,

HAMS

A Vacation To Remember

Carole Perry WB2MGP
Media Mentors Inc.
P.O. Box 131 646
Slaten Island NY 10313..()()()6

One o f the best perks of teach ­
ing ham radio classes is the fu n
of tracking the children' s adven­
tures once they're on their own
with radio. One of last year 's
graduates thai I took a particu lar
interest in was Jesse wa rren
KB2VAK . Jesse was in my radio
class at our school- Intcnnediatc
School 72 in Staten Island. New
York .

Most o f' thc -l00+ students who
come through the ham radio pro­
gram each term find something in
the curriculum that they can have
fun with and relate 10. Every once
in a while. however. a student re­
ally dist inguishes him- o r he rself
with an exceptionally enthusias­
tic attitude towards ha m radi o.
These are the students who give
up lunch period s to come back to
my room and sit in the "shack" to
both listen and speak. I can spot
that eagerness a mile away. They
j ust can 't get enough ~

Jesse im pressed me wi th his
enthusiasm right from the begin­
ning. His questions were always

imelfigcnt and thoughtful. He is
defi nitely the ki nd of youngster
....ho will contribute to and be n­
efit from our hobby and service .
While he was studying fo r hi s
novice ticket in my class, he too k
my advice and "hooked" a parent
into stud ying with him. Jesse 's
dad Richard enjoyed s tudyi ng
with hi s son, and was soon total ly
caught up in the wonderful world
o f h am rad io . Ri cha rd is
KB2VAM an d has hi s Gene ra l
license.

As luck would have it, Jesse's
family moved to Long Island,
xcw York after he completed 7th
grade . We stayed in touc h via ru­
dio an d pho ne , L ist su m me r,
Jesse very exci tedly informed me
that he and his family were plan­
ning a trip to Israel and Austria. I
....as delighted to learn that part of
their preparations included trying
10 ge t recipro ca l o perat ing
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A Stealth 40-10 Meter Antenna
An indoor antenna for the desperate that works from 40m through l am.

J . Frank Brumbaugh KB4ZGC
Box 30

Salinas PR 00751-0030

Run antenna along ceiling
7.5 feet 7.5 feet

" It blends into the background
so well your XYL won 't even

notice it!"

Another Dipole Opt ion

For hams who don't have access to an
attic, but do have one room at Icast 12
feet by 15 feet, with an (approx imately)
8-foot ceili ng, the 40 meter antenna I
used will provide very good resul ts from
40 through 10 meters when used with an
antenna tuner. It also blends into the
backgro und so completely your friends
may not even notice it !

Fully 39-feet of the radi ating section
o f this 6().foot dipole arc horizontal at
the top o f the room. See the drawing,
which illustrates thc entire install ation.
The insulator at the feed point is cen­
tered along the 15-foot outer wall, up
against the ceiling . The center span is 15
fec t long. From the cnds of these points.
where the wires meet the end walls. they
tum 90 degrees and run along the tops o f
both l2·foot side walls ,lcavi ng approxi­
mately I I feet of wire at each end. These
wires are then dropped to the floor, and

the remaining three fee t at each
end is bent along the baseboard
in any direction . Caution: Be
surc to tape the antenna ends
with p lastic tape so children
or pets can't touch them acci­
dentally and ge l an RF bum .
The antenna ends develop
high voltages when transmit­
ting; keep them away from
anything metal so you won' t
start smelli ng smoke.

O f course, insulated wire­
o rdinary hookup wire-should
he used for this antenna. The
insulation should match thc

Continued on page 55

meter40 - 10
a n tenna

A St e a lth
indoor

Of all the possible configurations of
indoor antennas made of wire, the d ipo le
in the attic is probably the best because
it is as far above gro und level as pos­
sible, and usually less of the ends must
he bent to fit the space. Ho wever, if
heating or ai r cond itioning ducts run
through the att ic, they may absorb much
of your RF, cutting yo ur antenna off at
the knees, so to speak. AC wiring: run­
ning through the attic can also absorb
your power.

space in a horizontal line for all of the
antenna wire, and there won' t be, the
ends can be bent to fi t the antenna into
the available space. Since it 's a bal­
anced, center-fed antenna, a dipole docs
not requi re a ground system.

A
40 me ter dipole is approxi

mately 66 feet long . Used with
an antenna tuner it will do a fine

joh from 40 through 10 meters, an excel­
lent selection o f frequencies now that
sunspots arc once again decorating Old
Sol. But for those unfortunate hams who
live where space, zoning laws . deed rc­
strictions or the regulations of
Homeowners' Associations pre vent the
installation of o utdoor antennas, there
are a number of possible antennas
which, while not as effective as outdoor
antennas installed high and in the clear,
will still produce a respectable number
of QSOs.

Most of us are aware of such anten­
nas: dipoles in the attic ; l1agpole anten­
nas; tine gauge wire running out a
window to a handy tree; mobile whip
antennas; tuned high-Q loops; a
weighted wire dropped out of an apart­
ment window at night; rain gutters and
downspouts; etc. Some work better than
others. A few requ ire good
ground systems (often more of
a problem than the antenna it-
self) . However, balanced an ten-
nas do not require a ground, so
let' s go that ro ute .

The part of the antenna that
docs most of the radiat ing is the
high-current portion. In a di­
pole this is the wires on e ither
side of the ce nter feed point in­
sulator. For a horizontal an­
tenna this port ion of the wire
should be as horizontal as pos­
sihle, and at the highest point
above ground that you can
manage. If there isn' t suffi cient Fig. 1. Antenna installation diagram.
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73 Review

The Hamtronics TD-4 Selective
Calling Unit Kit

•

"All you need is a receiver to hook the TD-4 up to, and you can
use it to tum 011 or offanything, as long as you're within range

of the radio."

Larry Antonuk WB9RRT
Box 452
Marlborough NH 03455

I n general. ham radio operators do just
about everythi ng with the ir radios. If a

mode exists. there 's a ham somewhere
using it. Ho wever. one of the most inter­
esting modes of radio operation also
happens 10 he one thai mosl hams know
litt le about. T hat mode is the field o f ra­
dio telemetry-the process of measuring
and controlling values and processes via
the radio waves. T his mode is a lill ie less
understood than most, perhaps because
the equipment necessary to implement it

is fa irly expensive and more compli­
cated than simple voice gear. Also . the
commercial market sources of used te­
le metry equi pment arc somewhat tighter
than for voice rad ios, because Ics .. of this
equipment is in usc . So wtun d ocs ibe ham
who's interested in remote L'{mUlIIdo to learn

more about this facer ofham radio?

The answer. as usual. is to build it
yoursel f. An exce llent product to start
wi th is the Hamtronics T D-4 Selective
Calling unit. The TD-4 provides a means
to decode a four-digit DTMF tone, and
usc it for a s ingle task. Fur the ave rage
ha m. this represents the easiest way to
perfo rm a remote control opera tion .
Since you probably already have a
DTM F pad on one o f yo ur rigs the en­
code hal f o f the sys tem is se t up. All you
need is a receiver to hook the TD-4 up
to. and you can U"C it to tum o n or off
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A tiny package offilii!

anything. as long as you 're within range
of the radio . What you do with the out­
pu t of the TD-4 is up to you-use it 10
open the garage door, turn on the lights.
start the coffee, disable the local re­
peater. fire up the autoparch-c-it really
doesn 't matter. As Archi medes said.
" Give me a relay closure and I'll mo ve
the earth." T he hard part is getting that
init ial closure. h UI the TD~4 makes it
easy and inexpe nsive .

Possible Uses

Before we get into how the TD-4 does
its job. you may want to note that it's ac­
tually called a Selective Calling Unit.
This controller was designed to mute a
receiver speaker un til a certain series of
tones was received. a t wh ich po int it
wo uld open the speake r and le t the radio
operator hear the message . T hai is iden­
tical to the operation of fire department
pagers and monitor receivers, and can be

used in the same way by hams. If you're
tired o f listening to chatter on the local re­
pcatcr; just install theT~ on your base
station. Give the four-digit code to you r
buddies, and have them call you by keying
the repeater and dialing in your code. (Of
course, you won' t pick a code that will
mess up the autopatch, and yo u need to
know how to get the tones to pass through
the rcpcatcr.) The Harruronics unit will
hear the code, decode it, and open your
speaker. Carry on your conversation, and
hit the "reset" when you're finished.

Photo A. Tile lIamtronics TD·4 board and
components awaiting assembiy.

A good applicatio n. Out not very excit­
ing. Why not install the TD-4 on your local
repealer. and usc it to detect "9 11" calls? If
it hears one, have it start a tape recorder
that will run until the patch drops, in order
to record the call for train ing and liability
purposes. (Docs your state require the
beep every 15 seconds") How ebout a re­
mole controller for that foxhum transmitter?
Tum it on or olT as !he bounds get closer.
More diabolically, LL<iC the controller to raise
and lower the POWcf level.

The list of application s is limi ted only
by your imagination. In any case, the con­
tro ller wi ll decode up lO four DTMF tones
in a sequence, and uses a set/reset latch ar­
rangemcnt. TIle first three tones of the OIl

and the offsequences will be identical. and
the last digit will determi ne whether the
latch is set or reset. In other ....-ords. you can
scr up the decoder outputs to make a code
of 123A to turn something on. and 123B 10

tum it off.

How It Works

So how docs the TD--4 do it? All the cir­
cuitry is performed by four integrated cir­
CUilS. with most o f the work done by a
G 8870 DThlF decoder. Th is chip wa..
originally designed for central office de­
coding applications, and takes care o f all
of the DT MF signal processing and dccod­
ing . It can accept a signal level from
lOOmV to 2V p-p. so no external aud io
signal conditioning is required. Val id
DTMF tones arc passed from the G8870
as hex. digits to a one-of- If decoder. Out­
put lines from this decoder are j umpered to



"The circuit is so straightforward that even an inexperienced
troubleshooter should be able to locate and correct any wiring

problems. "

a series ofAND gates. which ensure that the

tones are in the proper sequence. The final
lone is used to "steer" the output of the prior
AND gate to either the SET or RESET input
of a simple latch. The output of this latch
drives a single open-collector transistor;
which controls the output ofchoice.

Kit Assembly and Dccumentanon

The T D-4 is built on a high-quality
glass epoxy double-sided circuit board ,
using plated-through holes. All j umper
and input/output leads are marked on the
board. The components arc high quality,
clearly marked, and easy to install . IC
sockets are provided for all chips, mak­
ing future troubleshooti ng a breeze. Due
to the capabili ties of the 8870 IC , the
TD-4 decoder docs a lot of work wi th
j ust a few chips . T his keeps the compo­
nent count low, making it an ideal kit for

the first-time builder. In addition, the cir­
cuit is so straightforward that even an in­
experienced troubleshooter should be able
to locate and correct any wiring problems.

TIle Hamtronics documentation is re­
freshing. The schematic and parts layout
diagram arc well done, and simp le to fol­
low. The instructions arc clear, but assume
that you've got a little intelligence. You
won 't find any of that "Insert left end of
RI. Now insert right end o f RI ." stuff in
this man ual. As a matter of fact. the
manual is nine pages long. and the entire
construction section takes up about one­
third of one page. So what's on all the
other pages?

Well. useful stuff. Information on how
to test the thing once you' ve built it. An
explicit section on how to set the jumpers
to program different codes. How to hook
the decoder up to your radio. How to drive
a relay, without blowing up the output
transistor. Detailed selective calling appli­
cations. A serious troubleshooting section.
And best of all, modifications. Not too
many kit manufacturers give you the in­
formation you need to start hacking right
off the ba t (OK, so they call it c us tom iz­

ing). They even give detai led instruc­
tions on how to convert the TD-4 into a
"LilZ" (long tone zero) decoder, for usc
on the nation wide repeater emergency

Photo B. The completed TD-4 board, just prior
10 installation ofrile programming jumpers.

system. In any event. the manual for the
TD-4, while somewhar. lacking in pbxos
and drawings. treats the builder as if he or she
knows something about electronics, and
wants to learn more. More man uals should
be like this one .

While Hamtronics gives the builder
information on how to modify time

sequences, ctc., they don' t get into any sc­
rieurs hacks, and the TD-4 is just asking for
some. If you don 't need the single function
on/off arrangement provided. a couple of
relocated j umper wires will allow the con­
troller to provide pulses to two separate
devices, allowing you to pulse on either of
two timed func tions. Need more func­
tions? Hamtronics doesn't give you any
more room on their circuit board, but
considcring that additional AND gates
go for about 50 cents. why not add on
an auxiliary board 10 give you a few
more optio ns? By d upli cating the ex­
isti ng AN D gate ci rcu itry on another
PC board you can control as many
functions as desired . (W hy not SC i up
that foxhunt transmitter for onlofT,
high/low power, and even nip the fre­
q uency 5 kHz in either d irection? That
should keep 'e m o n the ir toes .)

As we said, the Hamtron ics TD-4 is a
great way to ge t into remote co ntrol with
a single function, but it also pro vides a
neat base for future expansion. Remote
control applications haven 't been fully
explored by most hams, but equipment
like the Hamtronics TD-4 makes experi­
mentation easy. Compatible with gear
that most hams already have, the TD-4 is
a good entry-leve l proj ect for the begin­
ning remote control enthusiast. Fa
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A\ ISAT"s (the Radio Amateur
Satell ite Corporation ) newest and
most complex sate ll ite, Phase 3­
D, is schedule d for launch la ter
thi s ye a r. Check out th e a rt icle
" Into Orbit wuh the Fina l Phase
3 Sate ll ite" in this issue . Eve n
with a few schedule sfips. thc
event is les!' than <I year away. In
preparation, this month sta rts a
series o f columns for the new­
comer to this fasc inating segment
of the amateur radio hobby. It will
take time, informat ion and energy
to get ready for Phase 3- D. hut
the re are severa l easy !>tcps that
can get a pot ential enthusiast on
line with the OSCAR (Orbiti ng
S ate lli te Ca rry ing A mate u r
Radio) program.

3. The RS Satellites Operating
GuilJe (RS- I0/11: RS-I 2I 13 and
RS - 15 ), ( 1995 : A M SAT, 30
p ag e s ) b y G . G o u ld S m ith
WA~SXM.

Information Sources

I. The Satellite Experimenter s
Handbook. 2nd Editio n ( 1990;
A RRL . 350 pages ) by M art in
Davidoff K2UBC .

2. How 10 Use the Amateur Ra­
clio Sate llites, 5th Edition (1995;
A MS AT. 3 2 pag e s ) by Ke i th
BakerKB ISF. I

Colu mns a nd articles dea ling
wi th hamsats have appeared in
a ll the major ham -radio maga­
zin c s s in c e O SCAR- I w a s
lau nched in 196 1, but fo r the
newcomer. some good re ference
books provide more perspective.
T he suggested ti t les below caD
be purchased through A MSAT­
;-.l A. Writc to A\1SAT 31850 Sligo
Avenue. Suite 6<Xl. Silver Spring
fI,1D 20910-~703. or call (301) 589­
6062 to get the latest prices and in­

formation abo ut membershi p and
other publications.

come b y. it can be frus tra t ing .
Th e eas iest way to f ind th e
hamsa ts noted above is 10 use a
com puter a nd a goo d satellite
t rack ing pro gram . M an y pro­
g ra ms can he fo und o n BBSs
( te lepho ne Bulle tin Board Sys­
tem s ) o r vl a th e In te r ne t
( f tp. amsat.org o r h up :/I
www.arnsat.org j as shareware or
freeware that will perfo rm the
b a sic fu nc t io n o f pro vid ing
date s and times o f the passe s
over a speci fic ground loca t ion.
T here a rc a lso co mpanies and
organizat ions like AMSAT-I'"A
thai sell so ft ware packa ge s fo r
most popula r personal comput­
e rs . S o m e program s prov ide
rea l- l ime m aps and co...'era ge

proj ec tions in add ition to tabu­
lar t ime and antenna -po int ing

information .

T his month was an overview.
Next time, and in the months to
fo llow, speci fic topics about the
high-omit satel lites. rigs , anten­
nas , coax, Dopple r shift , Fa raday
rotation, the d tg lsats. and many
more facets of the hamsat chase
will be investigated. II

While it is possible to se t up a
receiver and wa it fo r a satellite to

The two most popular satel lites
with 10 meterd ownlinks include RS­
10, launched in June 1987, and RS­
11. laund lt.'tI a few years lall'r. 1bc
signals fmm U1t.'SC Russian hamsats
an:: net f-~1. Tbcy transmitO N tclem­
ery and at.1 as coeuramicaicns tran­

sponders f{1I' CW and SSB signals.
The sarctlucserccco ooncd by RS3A
in MOM:oWand arc in polar orbits at
all(-..n IJXXJ km altitudc. Even though
p owcr oerput is only I w:.tLl:u th can
be hcanJ on a typical ~JI'1\\.ll\'e re­
ceivcr with a simple dip;.lIc.

RS-IO transmits its te leme try
on 29.357 MH z. The transponder
downlink range is fro m 29 .360 to
29.400 MH/" Duri ng a typical to­
W 20-minute pass, C W and SSB
conversations can be monitored in
the om-k Hz wide tran sponde r

passband. The stations heard arc
sending thei r ~ignals to the satel­
lite on 2 mete rs . The uplink p3.\ <'­
ba nd g oe s f ro m 14 5 .860 to
145 .900 Mllz. Most RS-I Ouse rs
o nly need about 25 waus 10 an
o mn idi rectiona l base antenna to
get into the satelli te.

RS - L2 te lemetry can be heard
on 29_407 MIlt:. The tra nsponder
do wn li nk range e xte nds from
29 .410 to 29.450 Mllz. Th e up­
link , however, is o n 15 meters
f ro m 2 1.2 10 to 2 1.250 ~lI l z .

wnuc many stat ions using RS~ 12
employ newer 100 wall transceiv­
en that can transmit on one band
(15 meters ) and then receive on
another ( 10 meters), it's no t un­
co mmon to fi nd Q RP (low power)
sta tio ns employing very simple
transmi tte rs running only a few
walls un the uplink and inc xpcn­
slve 10 meter rigs on the do wn­
link. Dipoles in the att ic on both
the up link and downlink bands
wi ll work with RS- 12.

Tracking

10 Meter Downlinks

act ivit ies include voice contacts
w ith the cosmonauts and packe t
operat ion from the o n-hoard P:\1S
(Pe rso na l Me s sag e S ys tem ).
Voice and even SSTV (Slow-Scan
Telc vis fon ) can he he ard o n
145.550 o r 145. 800 Mill.. Packe t
operat ion is typicall y on 1 ~5.55

MHz. R0MIR is th e mo s t
common callsign sent from MIR.

Amateur Radio Via Satellites
2 Meter Downlinks

Satell ites lhm provide 2 meter
f M downlinks are very easy 10

copy wi th only a hand le-talkie
and an nrnni-dirertional anten na.
Although the ty pical "duckie"
anten na wil l work. one that has
at least zero-dB gain (a quarter­
wave whip) is better. Set the fre­
que ncy o f the lIT or othe r 2 meter
receive r (a scanne r will do ) to
1 ~5 .825 ~1H/. . Tv. 0 satellites. U­
0-1 1 and D-0 -17. U~ this down­
link frequency for their telemetry
and digital message out puts.

UoSA] :OSCAR-l l was launched
in March ]tJR4. Built by uc Univer­
s ity o f Surrey in England and
[;lull:hcd by NASA from the \\-N ­

em T CSl Range in Lompoc, Califor­
nia. il issti ll (~T"ional trwy.scrdtng
IxnNud ASCIIdaa usingBell-202
lXlmp<lli lJle ttln.:!>. The jXI\\'Cr olllTJ..n
is only 4{X) milliwaus. hut from a po­
lar orbit or (~O km, this low-power
signal ClUJ be beard with ensc when

You ma y al ready have every- uc satellite is ahwe the hori:/lln_ For
thing you need to join in the fun most lee...ions. foor 10 six pas,'ieS per
on the amateur- radio satellites. It day (ahlUt 10 10 18 minutcscach)ClI1
is a commo n rnisconccpuon that be mmitorl'd.lbc satellite is alsoca­
satell ite chacing is expensive and p;.lhIe of limited digital S{".'Ct.tllL<;ing
o nly fo r the technicall y e lit e . a National Semiconducto r Digitalkcr
Even if yo ur o nly " rig" i s a 2 chlpsct. Shorl lllCS.<,agesarc oo:xasion­
meter hand ic-tal kic or .1 sho rt- a lly programmed by the ground­
wave receiver. there a rc sig nals control station in Surrey.
from space that you can monuor OOVE-OSCAR- 17 was spon-
right no w. sored by A \tSAT-Brazi l, hut was

If you have a computer (most d e si gned and cons tructed by
hams do these days ) ihc chore of A \ 1SAT xonh A me rica
knowing when to liste n for an (AMSAT.NA). Launch was on an

OSCAR becomes a simple task. Ariane 4 fro m Kourou. Fre nc h
Many programs are available to Guiana, in February I\)\)() . DOV E
lind and track the sa tell ites. is an ac ro nym I'm Digital Orbit-

If your only antennas arc auic ing voice Encoder. Although it is
d ipoles or omni- VHF types. it's capable o f complex voice syntbe­

easie r than you think to get in - sis, it normally transmits pcckeuc­
vnlved . Some hams ha w o nly lemerry at 1200 baud with up to 4
mohile and portable sy!'tems for Walts of output power. A standard
their hamxat pursuits and Mill do packet-radio TNC (Terminal Node
rem arkably we ll . Controlle r) can he used to view the

Finding detailed in formation messages and telemetry from 0 -0 -
about the ham satcllues used to 17. Thc polarorhitis slighuy higher
be a s igni fica nt cho re . Today than U-o-I I. at 800 km. and can
that's not the case. Many htx)ks also he beard between four and six
and articles have been wrin en times pcrday.
covering the myriad facets o f sat- Another source o f signa ls from
ellitc work. So me may he found :-o pacc comes fro m th e Ru ssian
at well-stoc ked bookstores or ham M IR space station. Many ham ra­
radio distributors. while o thers arc dio e xperiments a rc be ing tested
only a phone ca ll away. from MIR. but the most popula r
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Please add lUS% Callfomia sales tax. Allow S l ~ weeks fo..- de~ry.

be used to secure twin lead to the wall. Coax
can be held in place by a few painted cable
clamps.

)

95060

ENTERPRISE S

Cut the antenna wire a little long so
you can prune it to the frequency you

Continued on page 82

EDGECUTTING

(
$59.99

7 1/8" x 2 J 18" x 7/8"

A Stealth 40-1 0
Conttnued Jrom page 50
walUcei ling color. A sta­
pIer can be used to secure
the wire in place so it will
be practically Invisible.

This antenna is fed at the
center, and the center insu­
lator can be a button, a
short length of nylon fish­
ing rroocfllamcnt, (X" any
orhcr insulator which will be
difficult for anyone to notice.
Thin lead or RG-8X coax can
be used as the fecdlinc. It
slnlld be brought straight
down to fkxx level before being routed to
your operating position. The fccdline can be
painted to match the wall color. A stapler can
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Amateur Radio Teletype

Rny LOOP

NEUER SRV tue
Continued [rom page 48

karlsruhe.del- dfOu IJ'96man2.txt.
This handbook for K9f'\G pro­
toco l 9600 ba ud pa ck et ad ­
dresses the questions raised by
those incli ned to e xcee d th e
1200 baud speed barrier, with­
o ut wanti ng to hear "But Cap'n .
it ca nna go that fast without
breaki ng up!" Take a look, it's,

an interest ing work.
As I wri te th is month 's co l­

umn , las t month ' s co lum n an­
nounci ng the RlTY Loop Ho me
Page , at: hu p:/Iwww2,a rLne t!
ajr!ruy! has yet to he printed.
and yet we are averaging about
a dozen or so hit s a day, I don ' t
know w here these fo lks are find­
ing o ut about the page, but I an­
ticipate the count will he much
higher by the time this co lumn
sees printer's in k. O n the home
page , I have seve ra l past col­
umns, with c urrent o nes as well .
a full li sting o f the RlTY Loop
Software collectio n, interesting
ham radio rela ted links. along
with a few other strange sites,
and a fe w thi n g s fo r di rec t
download . Take a loo k, te ll you r
fr iends, and drop me a li ne.

For those no t online , the full
listi ng o f the RlTY Loop Soft­
ware Co llection may be yours
for a self-add ressed stamped en­
vclope. se nt to the address at the
top of the column. E-mai l may
be se nt to me via the Internet,
a t : aj r @ari .net ; on A me rica
On line at: :\larc WA3AJ R: o r o n
Compu'Serve at: 75036.2501 ; al­
though that may he a bit simpler
as well by th e tim e thi s i s
publi shed .

I'm acc umulating qui te a few
ca rds and letters from so me of
yo u. with which to fi ll the April
baske t. Don 't miss next mo nth' s
column, .....hen I shower you wi th
ans .....ers. II

seriousness 01' ,he illlcrnal iorwt
si tuation . III try and work with him
toward saving the hobby al Ihe next
conference. n c told me 10 go 10 hdl.
Well. actuall y, thaI was what he
meant, onty he didn' t use nearly as
polit.. words. He explained that he
had k en running amateur radio for
)·ean. all by himself and he would
continue tu run n, and I could
gu...well, you know,

Some hams in the Slate Depart­
mcm put on the pressure and I was

Conltnued on puge 63

heads. o r use the tools to paint
preuy pict ure s, as my nine-year­
o ld does.

T he o the r pro gra m, no t as
useful to me but you might like
it , is Grypho n Morph. o ne of the
cla s sic p rogra ms use d to
"morph" or change o ne picture
into another. Starting wi th o ne
photograph, key points are ide n­
t ifi e d and co r res pon d e d to
points o n another photograph.
The progra m then generates in ­
termediate images wh ich cffec­
tively change o ne into the ot he r.
The re sults can be astou ndi ng
and fu n to watch.

For the money, this is reall y a
neat way to generate the digi tal
images that are becom ing nec­
essary in electronic communica­
t ion s. W h i le yo u may be
incli ned to get a scanne r, they
are typically more expensive,
and can only copy nat o bjects.
With the Snappy you can digi­
ri ze you r kids! No w, to be ho n­
e st, th ere arc a fe w g litche s.
Bec au se it uses you r paralle l
port. you cannot print with the
S nap py in sta lled u n le ss you
have two parallel ports or print
to a se ri a l port o r ne t wo rk
printe r. I u se an AlB switc h to
se lect the Snappy o r my printer.
The qual ity is good, but a 1200
d pi scan of an llx 10 photo on a
thousand dollar scanner may be
be tte r, albei t for mo re money
and a slot on your motherboard
fo r the interface c ard . As the
s ay ing goes, " Yo u pap yer
money and take s yer choice:'

To help yo u d ecid e if the
Snappy will fill the bi ll , Play,
lnc.. ha s a wen site at: http://
www.pl ay.com where you ca n
read a bit more and download a
slide sho w o f Snappy images.
You will need a SVGA sc ree n
for the demo , but it is ....o rth a
look . Let me know what yo u
th ink . If you get a Snappy, use
it 10 take pictu re s of you rself
and statio n, and send them 10 me
b y E-maiL Who kno ws? You
might j ust see yourself here in
RlTY Loop !

As long as r m on the subject
of " high tcch.rthis month's web
find add resses the cutt ing edge
of pac ke t co mm u ni ca l io ns .
M ik e C urtis WD o EIIR , h a s
pl ac ed a "9600 Baud Pac ket
Hamj boo k" at: hupJlinssi .etee.uni-

I is a pict ure o f the Snappy un it,
take n with my VHS camcorde r
and digitized . The pictu re was
then saved as a T IFF fil e, se nt
to 73 electronically. where it
was placed onto this page . Ne at ,
huh?

As I sa id . the source can be a
live came ra or VC R, and th e
"shutter" speed ca n be set to
sto p a moving video, or progres­
si ve ly lo n ge r exposu re fo r
higher quality wi th non-moving

i mage s . Ima ge si ze may be
sca led at 3 20 x240, M Ox480,
whi ch is full sc reen VG A size,
or a n aston ish ing ly beauti ful
1500:d I25 , all saved as H bit
true color files, even o n a mono­
chrome machine. That last op­
tion doe s take up a bit more disk
space. o f co urse.

x ow, if j ust snapping video is
no t en o ugh fo r you , the two
packages which accompany the
digi tizer are rea lly so me thing.
For me. the mo re use ful of these
is Pauve xt artssc. a grap hics
manipulatio n and drawing pack­
age which allows the creation,
ed iting, and alteration of images
from the S nappy Video Snap­
shot, alo ng wit h other so urces.
It accepts and sa ves images in
mo st o f the po p ular fo rmat s.
such as JPG, BMP, E PS . G IF.
rcx, TGA , and a few o the rs .
You can retouch photo s, pro­
duce comic shots with switched

r hoto I , Pretty "eat, hll /, :'

Marc I. Leavey, M.D., WA3AJR
P. O. Box 473
Stevenson MD 211 53

I love gadgets. I' m not afraid
10 admit that. After all. in this
crazy hobby of o urs it' s an af­
Iliction thill insinuates itsel f into
our very fiber. Thi s month . le i
me tell you about i l new toy that
can breathe new li fe in to ma ny
forms o f digital communication.

For a lad under two hundred
dollars . I gOI the "Snappy Video
Snapshot" from Play. Inc . Fo r
tha t money. you get the d igitizer
itsel f. a battery, cable. and three
so ftware pack ages. One of those
run s the unit. but the lither two
are nift y graphics manipulation
pack a ge s : more abo ut t he m
later.

Phys ically. the Snappy de vice
looks like a fat candy bar with a
D8 · 25 plug: on one e nd. It plugs
into the para lle l port on your PC
co mpati hlc co mp ute r, wh ich
needs to he at leas t a 386 run­
ning some flavor of Windowse ,
with ~ Mh o f RA~1 and ~ ~Ih of
free space on the h ard drive .
Video may he suppl ied " live"
from the video o utpu t jack o f
al most any camcorder or VCR.

Once you load the so ftware,
you are able to "snap" a picture
from moving video . or take a
lon ger expos ure, with hi gher
resolution. fro m st ill vid eo . The
resu lts arc truly ama/ ing . Pho to
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• " Sta nd Alone "
or use wit h
your controller

•:- - -.

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

Available with AutopatchlRelierse
PatchlLandline Control: TouchTone
Control of various repeater functions;
'PL ': " Emerg ency PwrA D: HighILow
TX Power; Tone & Timer Units; Sharp
RX FIlters; Power Amps, eee,

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

For that new MaChine-Spectrum
makes 2 lines of Repeaters-the
Deluxe SCR1400 and the new basic
low cost So7R line.

The S-7R Repeaters 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 elim inated-at a large cos t
savings to you! The S-7R is a real
"work-horse" basic machine designed
fo r those who want excellent. super-re­
liable performance-but no frills! For
use as a comple te "stand-alone" unit ,
or with a controller .

ForHigh Performance in Repeater
Technology, Go with the Leader-

SPECTRUM

SCRI400
REPEATER WII50 WT.2M Amp
&30A POWER SUPPLY.
(All ~ems ..allable separatelyl

S·7R Basic Repeater

• 10-40Watt Units
• 2M, 222, 440 MHz
• Super Sens itive/Select ive Receivers
• Unusually Good Repeat Audio
• Proven Perform ance throughout

the World !

He!ps Ptorect EX!,II",i", Equipm.nf
e",J Rllduu, QRN, Sorod C<Jpper B.m. St.inleSS SlnI

Herd"I'. Grounding Stud Every 6 In<;h"
Ground ell of yOIl! equipment chesil'llo II singl, firth

grrwnd in ornt "Sf insf, lilIri</n.
. 2 fl. -$16,95 '311.- $21.95 ' 4 1t.- $26.95

$5.00 S&H + $2.00 Md'IIIdd'I per /:IlI$S
CusA::m I..MIfJfIuA~

Mal~ 0IlilIf.~ 8-=*~_ 'not Sall!ditld

, " - • '1:'".c.....

IS YOUR SHACK GROUNDED?
~ ..-=--

~ Rq:Je w.e~ ...-r...... E1d N S<:a1 eq;,p.r $2.50'" R
5" H""~ etrW. $3.00 Mfhcut

J.M.S.
I J._ Systems I

3IS l-tItop Ave. DI!JllL 1 - Slllll'llofd. CT 06907
To"- lax inlo ""-.QII toom...- dill>....."..

114-792-6579.~ Occ,ll050
To _ fa. or"'- - l!ll3-o*&l -8768

1055 W_Gennantown Pk, S4 . Ncrrtetcwn, PA 19403 . (610) 631-1710 · FAX: (610) 631-5017
C111'CLE 51 Ofrt READUI 5EAY1CI CARD
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Poor Solder Joints

Dave Miller NZ9E
7462 lawler Avenue
Nile s Il 60714-3 108

HRM TO HRM
more academic than pragmatic
once a piece o f equipment is in
our hands.

There are a couple of other ca­
veats in solde ring, though admit­
redly one may not run into them
ofte n. T h e fir st conce rns a
co nnection 's healin g as larg e
amounts of current pass through
it. All solder joint s have some
amount o f finite resistance. but it
becomes important whe n a con­
nection must handle higher cur­
rents. such as in a high-po wer
linear's plate tank circuit: the sol­
der connection can actually soften
o r me lt if spec ial precaution s
are n' t taken . A higher melting
point solder would be a 5-93.5­
1.5 formulat ion: 5% tin, 93.5%
lead. and 1.5<,(- silver.This fonnu­
lation raises the solder 's melting
point 10 about 6000°F. Another
special situation exists when sol­
dering silver-plated co mponents.
To prevent the silver-plating itself
from mig rating, a high silve r for­
mulat ion solder can help. 96-4.
which is 96% tin and 4% silver
(no lead ), will prolong the " wet­
ting"time before silver migration
takes place. It requires a higher
me lting te mperat ure , abou t
4300ClF. but provides a stronger
connection. Radio Shack" car­
Ties this under their pan number
64-025.

Easy Backyard Coax Cable
Protection

From Ken Guge K9KPM of
Lombard. Illinois: With spring not
too far away, here 's an CIDOy· to­
implement tip for protecting a sur­
face backyard coax cable from
pedestrian da mage a nd law n­
mowing hazards:

" Whe n I originally installed my
40-mete r hori zontal wire dipole
antenna in my back yard, the cen­
tcr-feed coax ial cable ran down
the trunk of a large tree. across the
gra ss to the hou se , a nd th en
throu gh a small hole in the above­
ground portion of the basement
wal l. Wanting to protect the coax
from people walking on it. as well as
from other yard activities, I male a
simple three-sidcd wooden cover 10

lay ovcr thetopoftrecahlc. It " moo
for a while. bu1 keeping the wooden
cover looking go od with paint and.
more importantly,kecpingf fromml­
ling uroemeem.becaroc a too-etten­

avoided task!

And those two good alloy layers
must exist for thc lo west- resis­
tance electrical connection to e x­
is!. If more than two wire s or
component leads meet then a
good alloy layer must exist be­
tween each and the rest of the sol­
der mass forming the connection.

Most of us use 60-40 solde r.
60% tinl40Sf lead. because il has
the best " wetting" characteris tics.
That also helps 10 provide a good
alloy layer. 60-40 only has a 90°F
or so plastic state , from 37000F
to 36 10 QF. so it 's also hel pful
from that standpoint. There is a
63 -37 so lder fo rmulation, 63%
tinl37% lead. that ha.. virtually no
plastic state . It's called eu tectic
solder because the liquid-to- solid
state is direct : that 's the eutectic
point. B Ul that's the only formu­
lation that skips over the plastic
state.

Another reason why the alloy
layer may not form properly is
oxidation o n either o f the two
copper part s, or some foreign sub­
stance on the parts that doesn' t
allow proper well ing and flowing
of the solder. That 's the prime rea­
son why parts should be bright
and dean-looking, and why only
solders co ntaini ng rosin n ux
should be used on electrical con­
nections. T he rosin flux, in the
solder. or applied externally via
soldering paste or liquids, is not
a part of the connection itself. Il
"floats" the surface oxides from
the two co pper pieces and holds
tho se impurities in suspensio n
until the joint is alloyed. Rem­
nants can then be cleaned away
with a flux remo ver.

So why would a fact ory-made
rig haw poor solde r joints? Per­
h ap s th e p arts were n 't cl ea n
enough when assembled onto the
boards, o r the board itself was
contaminated. Perhaps there was
some movement of the parts dur­
in g the plastic stage o f the cool­
do wn period, perhaps not enough
heat penetrated to the two copper
connecting met als, perhaps the
nux used wasn't doi ng its job.
perhaps the so lder formulation
was o ff-s peci fications...any o f
these situations is possi ble. The
issue is le ss " why" and more
" where:' since finding and fixing
the poor connection(s) is the job
at hand . Knowin g why the f;IC­
tory-made connectio n failed is

Just because a radio "came that
way from the factory" doesn't
mean that it was made perfec tly.
Here's part of the reason: between
an y two copper connections , such
as the copper foil pad on a PC
board and a copper wire or com­
ponent lead attached 10 a board
by a solder connection , there are:
1) the copper foil pad . 2) an alloy
layer. 3) the solder mass itsel f, 4 )
an alloy layer, and 5) the l.'Opper
cornponcm lead or wire. This is
true of C\'Cf)' good solder joint. If
so mething happens 10 prevent thai
alloy layer from forming at either
copper junction. or if it degrades
with lime. then a high- resistance
or intermittent solder connection
is the result.

One cause of a defective alloy
layer is mo vement durin g the
"plastic" phase of the solde r cool ­
ing process (" plastic" meani ng
c a pabl e of bei ng a lt e red o r
changed). As solder goes through
the liquid (meiled) state to the
solid (hard) state. in all bu t one
solder formulation there is al so a
plastic-Slate temperatu re ra nge .
The length of time of the plastic
state will vary with the respective
amounts of tin and lead in the sol­
de r you're using or reheating. As
an example, at the extreme end of
the formulation scale there is 90­
10 so lde r, 90% tin and 10% lead .
90-10 has a 700ClF plastic range ,
between approximately 4300"F
and 3600ClF. Any movement of
either of thc pieces bein g soldered
during that cooli ng range will

l ' ve personally run intu a num- resul t in a poor solder joint.
be r of poor solder joints in well- At the othe r ex treme is 10-90.
known commercially-made ham 10% tin and 90% lead . l IS plastic
gear, and I know others have, too. s ta te is fro m about 5KOO Q F to
The solution in all of these cases 4400°F, or 1400ClF of cool-down
was to reheat, and perhaps re wet , range, when the so lde r is s till
th e o ffe ndi ng c o nne ctio n . plastic. Movement anytime d ur-
Reweuing a so lde r connection is ing th is plastic state results in
just another way o f saying "put a what's co mmonly called a cold
bit of new solder on it as the con- solder joi nt. Insufficient hea t ar
nection is reheated." If the con- the jo inin g o f the two coppe r
nect io n looks mottled (marked pieces during soldering can cause
with spots) or lu mpy and d ull. the same cond ition. To make a
then removing the o ld solde r with good connection. the solder must
wic king-braid o r a "so lde r- go fa r e nough into the liq uid
slpper," and applying all new 60- range , drop do wn through the
40 solder 10 the connection is the "plastic" range, and then enter the
answer. solid range without movement.
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Special Six-Month Anniversary Column

"Ham To Ham" is in its sixth
month of life within the pages of
73 Amateur Radio Today and the
tips, suggestions and ideas keep
coming in ...good o nes, at that.
Uncle Wayne and I had originally
given the column six months to

get off the ground. to see if it's
what the readers want, and we've
made it! Please keep the ideas
flowing this way. It 's your col­
umn : I'm acting as intermediary,
putting all the ideas intoonc place
and editing the text for unifor­
mity, but it's an open forum for
everyone to share . In celebration
of the six-month mark. the col­
umn is a bit longer thi s time, to
give you more of the information
you've said you want, and as a
"than k you" to the many who' ve
sent in contributions . Thanks also
to Uncle Wayne Green for provid­
ing the forum.

By now you are able to see the
directi on that the column is tak­
ing. so you ' ll know prcu y much
what we' re looking for. But even
if you'd like to see it take a some­
what different avenue. send me
your favorite tip and let me know
what di rectio n you feel the col­
umn should be mov ing...l ' Il try to
kee p an open ear for any serious
suggestions for impro vements .



C1~ U ON READER SERIIlCE CAAO

RLC-2a REPEATER CONTROLLER

Visa, Me, UPS COO
Tom (W6ORG)
....Iry.lM (WB6YSSI

FEATURES:
• 3-fu ll duple~ radio ports
• I-recei. 'e ool y controlpon
• 0p(iooal AUlOpatch a.ailablc

-2OCl number autodialer
• 50 VoicelCW mess.aSes

-DVR optional ""ai lable
• DTMF oonuol from any pon
• 70 U"Cl" oollUtliUld ""C!"O§

• 600 word library
• 2Q Evem scheduler
• TInr or Day O ock
• 300-9600 baud serial pon
• 4- VoltagcJTemperalUre inpuu.
• IcomIKenwood ICIll\« base
• 4--Layer board cono.lnlCtioo

Link Communications, Inc.
115 2nd Ave. N.E., Sidney. MT 59270
ClIJI for infQl'lllaioo l bout ourcomplere line of coolfOllers
(<<J61 41-7515 (\'oal (llOOI 61o..-s (~) t406loW-7S47(J"u)

E-Mail address linkcommOnetins.08t

(818) 447·4565 "'"Ttl Barn-5:30pm

P.C. ELECTRONICS
2522 Paxson ln, Arcadia CA 91007

3 PORT REPEATER AND
LINK CONTROLLER

Benefits:
With DTMF and serial programming features, your controller is
more secure from unwanted access. Use only I controller at your
sue 10 co ntrol up to 3 separate repeaters/links with their own
personalities and features intact. Make emergency autopatch calls
with the telephone opt ion . Only the RLC·2a can make these
Ieamres available at such a low price.

ONLY $649.95

TVC·4G
only $89

SEE THE SPACE SHUTTLE VIDEO
Many ATV repeaters and individuals are retransmitting
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 538 in the 95·96
ARRL Repeate r Directory or call us, ATV repeaters are
springing up aU over - all you need is one of the TVC-4G
ATV 420-450 MHz downconvelers, add any TV set to ch 2,
3 or 4 and a 70 eM 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 al l your ATV needs
and info. We ship most items within 24 hours atteryou call.
Hams, call for our complete 10 page ATV catalogue.

thi s tip for permanently sealing
o u tdoor connect ions. such as
those that might be used for coax.
power, control cabling, erc. :

" I recently had some work to
do on my well and came across a
power cable splicing scheme that
could also be useful with coax and
other types o f cabling used for
outdoor ham antenna work. Some
home improvemen t c e n ter s
(Home Depot, in this case) sell a
sp l ic in g k it fo r su b m e rs ib le
pumps that is tru ly watertight
when used as directed. After the
splice is made electrically sound,
th e connection point is coated
with a silicon-type sealant. then
a six-inch-long section of heat­
shrink tubing is carefully slid up
the cable to cover the jo int and
se a la nt. When the tu bing is
shru nk with a small torch o r heat
gun. until the seal ant can be seen
oozing from both ends , you' II
have a connection that defie s the
worst of the elements. The tub­
ing supplied with the kit is large
enough in diameter to fi t over a
Pl · 259 or 50-239. so it 's just the
tic ket for ham antenna use as well.
Once the process is complet ed.
you' lI have to cut the connection
apart if you ever want to ge t into
it again, because it is meant to be
comple te ly permanent!"

Goodfind, Bill. Read the cau­
tions on the label befo re using any
silicone-type of sealant on an­
tenna and other connectors,
th ough. Some sea lants wa rn
against their use di rectly on cer­
tain metals (in many cases. brass
and copper). Perhaps wrapping
the connection first with electri­
cal tape. or a thin application of
a flexible coax-seal product, to
avoid direct con tact with the
me tal, would offer enough protec·
tion to avoid the corrosive effects
of some of these s ilicone-based
sealants. Furthermore. ifyou are
unable to locate Ihe kit Bill men­
tioned. you mighrbe able to pur­
c ha se the essential pa rts
separately- It's a worthwhile pro­
cess 10 remember next time you
nerd to waterproof antenna con­
nections . Fast -settin g epoxy
might work in p lace ofthe silicone
adhesive, but it wouldn 't have any
flexibility when cured, and epoxy
often c racks if subjected to
mechanica l strain.

"While brows ing through an
office supply store one day, I
spied the cable protect ion strip
material used in many o ffices to
hide across-the-floor cabling. and
I immediately visuali zed it pro­
te ct ing my back yard a bove ­
ground co ax ins tead. One brand
goe s by the name SL Waber
Cordgard@, and is usual ly av ail­
able in 6-ft. or J5-fl. sections . It's
a rugged vinyl casing th at covers
the entire cable , and has a cu rved
top surface that hel ps to prevent
tripping . if so meone doe sn 't hap­
pen to notice it ru nning across my
yard ! Just as important. it requires
absolutely no maint enance and
should last for a numhcr of years.
even outdoors. before a replace­
ment might be needed. It's a bi g
impro vement o ve r the wooden
cover that I was using before,
from the standpoints of protection
for the coax. pedestrian safety and

"appearance.

Good application, Ken. The
same type of product could, of
course. be wed in the ham shad it­
self, ifa cable or two art' needed on
the opposite side of the room f rom
your ham station operanng position,
providing the same protection and
safelyKen hasfowul itdoesoutdoors.
Itcouldalso be TUft up a ,....allifa cable
"drop." either indoors or out, needs
10 be hidden:

Extending the Fun

From Mike N0AU o f Rogers,
Arkansas: Wire yourself into your
hobby wi thout having to stay in
the shack.

" Here ' s an idea I' ve used to
enable me to enjoy my various
radios in places other th an my
ham shack. I've set up a speaker
in the garage so that I can listen
to my favorite ham bands whi le
I'm working on my HO train lay­
out there. I' ve also extended a
speakerout to thepanodeck.sothat
I don' t miss anything when relax­
ing in the open ai r or working
around the yard. I' ve also found that
in the ham shack itself a local ex­

tension speaker there can enhance
the sound significantly.

Sure Seal for Outdoor
Connectors

From Bill T him NIQVQ of
Broad Brook. Connecticut, try
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Conrtnued on page 82

circuit. It isn ' t hi -tech but it 's
worked fo r me every time! All
you'lI ne ed to duplicate thi s
method is a source of 12 to 20
volts DC. a digital multi met er,
and a 470 ohm 1/2 watt resistor.
If the SCR happens to have a PIV
rating o f less than 12 volts DC,
usc that lower voltage . but most
will not be harmed by the 12 to
20 range speci fied .

"C ompletely remove the SCR
from its ci rcuit. connect the 470­
ohm resistor in series with the
device's anod e lead. then to the
DC power source. The sample
d iagram in Fig . I shows the tes t
circuit schematically. Connect the
cathode of the SCR to the minus
of the power source. Clipping the
digital multi meter across the re ­
sistor. with the power so urce
tu ned on, there shou ld be no volt­
age drop across the resisto r be­
cause the SCR should not be
conducting (or leaki ng ). Now
connect the gate of the SC R to the
an ode just mo me ntari ly. T h e
meter should read a 1- to 3· vo lt
DC drop ac ross the resistor if the
SC R is conducti ng no rmall y.
Momentarily disconnecting the
SC R ' s anode from the source
voltage should again cause tbe
device to stop conducting.

"This sim ple test effectively
checks the SCR for opens. shorts,
leakage, and the ability to fir e
normally and latch up, then retu rn
to its static state when the anode
is momentarily opened...all you 'll
need to know about it. If it passes
tbis tes t, then without question.
it's good:'

Hu b has submitted a couple of
good ideas to rhis column. Hen' 's

.~..,
•

"""""T~Y$><OAT ,,'
"'<£'0_10 :__COtIDIJCflOOt ,

,,

Fig. 1. AD4UA:r simple SeN test circuit.

Front Herb Foster AD4UA of
Melbourne, Florida:A suggestion
for a sim p le method of SCR
testi ng.

" In my experience working o n
RCA television receivers o n a
pan-time basis, I' ve come across
an easy way to determine the
propcr operation of any suspected
silicon-cornrollcd rectifiers in the

your svssemforpowering J20 volt
AC only equipment but, ofcourse.
that would up the final cost. Also
keep in mind that in any S)'stem
like this. everyth ing should be
made easily and quickly discon­
nected. clearly marked and nearly
ins/ailed, so thai in WI emergency
you'll waste as little time as pos­
sible having to figurr things out!
We all tend to f orget the details if
a system isn ~ f requemly used .
Making a diagram of the entire
system. and posting il in borh rhe
shack and the garage. would be
time well spent. Erling also men­
tioned that lie 's willing to supply
more info rmation to any reader
having a since" desire to dupli­
cate his idea. It 's nice when con­
tributors are willing 10 help
others in simi/or situations, so
please be polite and appreciative
ofthe frre assistance...and olwavs
include an SASE (self-addressed
stamped em 'elope) for a replv:

Ed itor's note: if you would
like a wiring diagram of the Emer­
ge ncy 12-Volt DC Power Distri­
bution System, please send a large
business size SASE to " Wiri ng
Diagram: ' c/o 73 Magazine. 70
Rtc. 202 North. Peterborough NH
03458.

SCA Testing Idea

any other purpose and should be
husky enough to carry the current
that you ant icipate your particu­
lar system will draw under maxi­
mum usage.

" I found that a marine type of
d ee p -c ycl e lead-acid battery
work s be st for the ba sement
backup battery. Nos-including the
battery. the whole system cost me
under $100 to implement.i.not a
bad price for the extra sense o f
operating security that it provides.
The drawing in Fig. 2 pretty well
shows my own particular setup.
but I'll he happy to answer any
specific questions from 73 read­
ers as best I can."

A /2 volt DC to 120 \'01, AC
inverter could also be included in

main 12 volt DC station supply.
The emergency backup banery is
kept charged by a continual con­
stant-voltage trickle charger dur­
ing the norm. when commerci al
power is available .

"I've also ex tended the battery
supply leg o f the system into my
garage so that if the ham shack
backup battery runs down I can
quickly and conveniently uti lize
m y ca r 's battery to keep the
eq ui p ment going! The car. o f
course. can be started and backed
out of the garage ahead o f time.
so that it wi ll supply charg ing
current to its battery, giving me
virtually endless power....atleast
until the car runs itself dry!

" From the garage to the base­
ment ham shack. I used hea vy
Romex cable to keep the losses
as low as possible. and I've ter­
minated the cable in steel electri­
cal boxes at each end. clearly
marked as bei ng 12 vol t DC only.
I have a cord and connector com­
ing directly from my automobile 's
battery to the front grill. and an
extension of this cable to get from
the car's front grill over to the
garage wall feed box. Whatever
type of connectors you decide to
use to implement lhe system. they
should not be eas ily mistaken for

'The heart o f my syste m is a
wooden box. attached to the shack
wall near my operating desk , ap­
proximately S" high by 7" deep
by 12" wide. ahut contains all the
nece s sary met ering , togg le
switches, fuse holders and a four­
pole, double- throw relay whose
12 volt coi l is normall y held up
by an AC mains-powered 12 volt
DC power su pp ly . Ho we ve r,
when the power fails, the relay
dro ps and transfers everything
normally powered by the station 's
12 volt DC supply to the 12 volt
DC backup syste m in stead . A
master cutoff switch disconnects
the emergen cy backup battery if
the re lay de-ene rgizes for some
other reason. or if I tum off the

Editor's note: if you would like a wiring
diagram of the Emergency 12·Volt DC

Power Distribution System, please send
a targe business size SASE to "Wiring
Diagram," c/o 73 Magazine, 70 Rte. 202

North, Peterborough NH 03458.

An Emergency 12-Volt DC
Power Distribut ion System

From Erling Gruel W B90JD
of Fond du Lac. Wisconsin: Look­
ing for a nice layout for an
uninterruptabl e, emergency 12
Voil DC Power system?

" Here's an idea that's reaso n­
ably easy to duplicate for these
who don 't have a gas- or diesel­
powered ge nerator 10 allow them
to stay on the air du ring power
outages. Emergency preparedness
has been a long-standing tradi­
tional pan of the amateur radio
credo, and this so lution is eco­
nomical, s traightfo rward and ,
I've found, very functional.

" I was mai nly looking for a
means of powering my 50-watt,
2 meter solid-state transceiver, a
couple of sca nners , simp lex
auropatch. CD radio. some limited
lighting and an elapsed-time 12
volt DC automobile clock (or an
interval timer/clock such as the
Radio Shacktv #63-884) so that
I know how long the emergency
backup syste m has been running.
Some of the newer 12 volt DC HF
rad ios cou ld a lso be powered
fro m this setup if transmissions
are kept brief or minimum power
is used.
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HELPI
Yourself and Amateur Radio

Yes, you can contribute to the future of our hobby by
doing your part toward the completion of the exciting

Phase 3D Satellite

Code the FUN Way

CIRCLE 116 ON READER SERVICE CARD

Pocket Morsel
Code Trainer
Learn Code Faster & Easier
Better than code tapes
Take it anywhere to practice
Ught weight & compact

The Deluxe Pocket
Morse Code Trainer

*selectob le code $49
rates from 3 wpm
fo 33wpm

• Plays standard or
Fomsworfh

• Size l ' x 3.8" x 2.4"
• Runs 40 hrs on

one 9 v bqffery I
t) Phl)·s continuous fresh random code I
(Selec table letter groups, ie A-Z , 0-9, & more)

2) Preprogramed random character playin~ I
J) Interactive training (Excellent for beginners) 'I

4) Continiops newly generated QSO
(I million different QSO like the General exam) ;

5) Prepregemed QSO to check accuracy i
6) Continuous nndom words Playing

The Ultimate Pocket
Morse Code Trainer
It has a ll the above features plus
I) A 16 charac ter LCD display which allows
you to check yourself during or after a QSO
2) Internal am plified speaker.
3) Selectable random character playing. (Select

which character or numbers 10 practice)
Call 214-350-0888 Price $99.00 i

AdO 2,50 fa a mc:no eo" pjIEIo& &. 3.50 fa a stereoheo:I eel
'v1saIMC accepted Add $6.00 S(H + 6.25%Tx !
CcmpuI« Aldod Teehnolofy. 403f LindberJ Dr. n..1'-, T" 7j244

CIRCLE 276 ON READER SERVICE CARD

CIRCLE 156 ON READ ER SERVICE CARD

Get your best price
then cell us LAST/!

(80t) 567-9494 - (800) 942-8873
7946 Soulh Slate Street

Midvale, ur 84047

J C.P.I. J
Dealers for Kenwood, Yaesu, lcorn,

Cusbcraft, AEA, Kantron ics,
Bencher, Diamond, Astron, MFJ,

Hustler, Ameritron, Larsen, ARRL,
a nd more...

Service is al so ava ilable.

Rack Shelves

Rack Equipment

Antenlla GrOUnding Kits

Tower Mounted Box Kits

Dipole Hangers

Othe r Enclosures

Small sheets Aluminum a nd Brass
UHF f VHF Antenlla Parts

g'~eku4i4 ~
Charles Byers K31WK

5120 Harmony Grove Road' Dover, PA 17315
Phone 717 • 2924901

Between 6PM and 9:30PM EST. Eves.

CIRCLE 222 ON REAOER SERVICE eARD

Chassis Kits ~--;;::::-::,,,,r:::li!;:::.i"
Cabinet Kits

Assembled cabinets

Slope Box Kits

i UHF /I, VHF Antenna
. Power Divider Kits

$30 per year U.S. $36 Canada & Mex. $45 Elsewhere

E xerci se , sing, jog, dr ive , while you le arn
th e c od e t hi s ama zi ng n ew scien tific sy n­
c hro ni zed way . 10 wpm. Casse rte $ 11.95
pp . check. or MO.Visa. Me .

Kawa Records, De pt ST Bo x 319,
W e ymo uth ,M A 02 188 . 6 17 -33 1- 1820

For limited time: New and renewals receive a
FREE copy of KBISF's great book

How to Use the Amateur Radio Satellites
Plus 6 issues of the AMSAT journal

Write:
AMSAT 850 Sligo Ave Suite 600

Silver Spring, MD 20910
Or Call: 301-589-6062

CIRCLE 2 ON READER SERVICE CARD

VHF REPEATER
Make high quality VHF repeaters lrom

Motorola MICOR mobiles.
• 45 Watt Mobile · DUO $99
• Conversion Information $12

CALL FOR MORE INFORMATION
(In'ortrl8tlon wl/hout radio purchase $40)

Versatel Communications
Orders HI00-456-5548 For Info. 307·266·1700
P.O. Box 4012. Casper, Wyoming 82604

CIRCLE 110 ON READER SERVICE CARD

CIRCLE 259 ON READ ER SERVICE CARD
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Re me mher where we le ft o ff
last mo nth ?

"The mixer worked and had output on
all bands. "

- - """"'"
have a collector shorted against
the ground fo i l, it 's bes t to fix it
now.

Afte r replacing the finals, I at­
tached the PA to the back of the
Century 2 1. I then attached al l
the interconnection cab les and
applied power to the rig.

A t key do w n. the RF drive
was slowly increased until the
output me te r hogan to show and
increase. Fo r a fe w seconds , I
had about 4 0+ watts of RF out­
put , unt il the smoke came bil ­
lo w i n g o u t of t he PA
compartment once more. Now,
I don ' t know about you, hut I
really don ' t care for 40 meter
CW with a smoke detector blar­
ing in the background.

The fi rst thing I thought orwas
the new finals going up in smoke
again. However, ancrcpcni ng jhe PA
compmmcr uonce more, I found the
tina! transistors in good shape. lhe
two d river trans istors and their
emitter resistors were history!

Replacing the drivers' transi s­
to rs requires the same amount of
work as replacing the finals. The
drivers a rc in a smaller case and
thus arc a bit harde r to get in and
out of the circuitboard The driver
tran sistors are MRF 472s.

Again, the drive rs are not on
the shelf a t th e lo c a l R ad io
Shacktv so another call to Ten­
Tel' was in order. The I ohm half
wan resistors were made of car­
bon and no t metal Il lm. I ordered
a handful j ust in case. Nothi ng
was le ft of the orig inals except
some burned leads and du st.

S ince the drivers must he re­
placed , the dri ve r bias must be

....-he re the emitter lead w ill go.
Do the same for the base lead
as well. You want these two con ­
nec t ion s to he as nat as possi b le

I'lwto n. The low level HI' driver is 1II0uII/ed 10 a small heat sink;
This board plug.\ into a chassis-mounted socket.

to ensure good contact w ith the
ground plane . The emi tter lead
mus t be soldered as close to the
ground plane as possible.

A fte r you have prepped the
areas to be so ldered, put a g lob
o f therm al goo 10 the hea t si nk
and install a new mica insula ­
to r. Just in case the hardware is
beyo nd use. Radio Shack" sel ls
a TO -220 moun t ing ki t, com­
pte te with in sulators and m ica
washe rs for about a buck.

Adjust the leads of the tran­
s istor so th ey match th e PC
ho ard . Now, tighten do wn the
ha rdware. Check to see if you
ha ve the tran sistor t wisted in
such a way as 10 short the tab
(cu llecto r ) to the grou nd plane
on the PC hoard . A fter you have
check o ne more time for al ign­
mcnt , so ld e r the lead s down .
lnstalli ng the transistor thisway
prevent s add ing s t re ss to the
budy should you install the tran­
sistor sl ight ly off square. Fi nish
up the job by installi ng the o ther
t rans istor.

As a precaution again st cook­
ing the po wer supply, check the
collec tor of each transis tor fo r
co nt in uity to grou nd. Do this
before you fin ish reinstalling the
va r io us tran sforme rs . II" you

Number 62 on your Feedback card

Low Power Operation

smoke, I decided to order a pair
and ins tall thcrn both. To remove
the finaltrunsisrors from the Cen­
tu ry 2 1, start by removi ng the
hardware securing the device to
the hem sink.

Now, carefu lly u nsolder the
wires from the la rger rransforrncr
and bend them out of the way. You
have to do this so you can gain
access 10 the transistors. There arc
two 2 watt resi sto rs a lso co n­
ncctcd to the transformer 's leads .
Unsolde r these as well and push
the m aside for now.

N ext , yo u' ll need an ex tra
he avy d ut y solderi ng iro n to
u nsolder the ermuc r leads from
the ground pla ne on the circuit

board . I fi nd it eas ier 10 grab
hold of the em itter le ad with
need len ose p lie rs a nd gently
pu ll up on the lead while apply­
ing hea t from the soldering iron.
The re is not much roo m to work
w ith dcsold cnn g b raid . Do the
sumo fo r the base lead, bu t he
careful you don ' t pull up the
copper pad fro m the hoard . You
can now li ft the device out of the
PA compartment.

Ins talling the new transistor is
a b it caster. Firs t , ta ke your
solderi ng iron a nd smooth o ut
any rough spots o n the PC board

board contains mosl of the band

QRP
Michael Bryce WB8VGE
2225 Mayflower NW
Massillon OH 44646

More Century 21

Repair Work

Inside the p OW" Tamplifier of the
Century 2 1 you ' ll find fo ur active
devices: two drivers and a pair of
fi naltransistors. Looking inside the
PA compartment of my unit. it be­
came quill' dear to me that I was
not the fir st person to visit. It
seemed that <II one lime, or more.
the two fi nal transistors had been
replaced. In fact. the solder pads for
one device had bccu liftcd from the
Fiberglas hoard.

The two final transi stors arc
MRF47 5 s. T hey a rc availab le
from Ten-Tee for about $5 each.
I' m sure you could getthe rc­
placement parts from Digi-Kcy or
Mouser: both stock the NTE rc­
placemen t series . I don ', have a
recent copy of the NTE replace­
ment gu ide, so I don't know the
proper NTE replacement number.

Both final tra nsistors arc insu­
lated from thc heat sink by a mica
insulator and hardware. If you have
to remove one of the fi nals. don' t
lose the hardware: you' 11 need it
when installing the new devices.

S ince I had no idea which one
of the fin al s prod uced all the

Photo A . The miser/ascitlatar
switching components.
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"I found it a pain in the butt to wrestle
with the speaker... "

Plwto D. OutPllt fillers looking for the bottom chassis. The mixer/oscillator

board is behind the jilter box.

NEUER SRV Oil
ContimR'<1 from puye 5 6

selected. in addition to Budlong. 10

represen t the US at the 1959 world
lTV conference in Geneva. When I
got there I read through a three-foot
stack of papers 10 find the proposals
from the attending countries for the
redistribution of the 3-30 I\-IHz spec­
tru m. It looked really serious for us.
The ITU hams had been right on tar­
gel. I attended the US delegation
meetings, where I heard the dele­
gates representing the other radio
services promising to support the re­
tention of the ham bands. Hut then,
when I took them individually out to
dinners tu talk. I found that e very
one of them had confidentia l private
instructions that if their service
turned out to be in danger of los ing
any frequencies, the losses would be
taken from the nearest ham band so
a, to prevent their service from any
losses. Some support!

The only hope for saving the
ham bands lay with getting the dis­
cussion for the redis tribution of the
3-30 MHz segment to he postponed
unti l the next conference, which was
ten years away. The American ocr­
egation members got in touch with
the other country delegates. trying to
get support for this strategy. They
got nowhere. After all , virtually all
of the other countries had proposed
either getting rid of the ham bands,
or cutting them way back.

Filially, they put on some really
heavy pressure and got The Nether­
lands to back us up. Thus, when the
conference officially opened. The
Nethe rlands represen tative got up
and dutifully made a mot ion to put
off the re -alloca tio n decisions until
the next conference. And, to
everyone's amazement, the USSR
representative got up and seconded
the motion. Since he had a whole
string of So viet and communist
countries in hi, pocke t, that was the
end of it.

Late r I talked with one of the
USSR delegates to find out what had
happened . He explained thai it had
10 do with Kruschev recently visit­
ing the US and talking with Ike. The
USSR wanted to show that they
were being more friendly to the US.
and thus. being the first international
conference to come along, we were
the winners. A few weeks later Pow­
ers ' U2 was shot down over Russia
and the frost was back Oil the US­
USSR relat ions. Whew, were we in­
credihly lucky at that timing! We
came Ilrm close to losing amateu r ra­
dio in 1959.

I visited BUdlong's hotel suit,
again in the most expensive hotel in
town. Luxurious! I stayed at a modest
hotel. but once {he ma in event affect­
ing amateur radio was over I flew back
home to work. Hud stayed on for the
whole conference, flying many of the
League directors over for lavish par­
ties, all at {he members ' expense.

Con tin ued on page 75

The driver can be

walt or so.

T h ere a re t wo o ther ite m s

worth ta king a look at . O ne is th e

offse t balance control located o n
the control board . You ca n adjust

this trimmer by listening 10 the pitch
ofthe signal when the ZERO BEAT
switch is clo sed. Adjust the trim­

mer so the p itch between the two

cond it io ns is the same.

T he seco nd check i s the PTO .
T he re are no adjustments insid e

the PTO that you shou ld m e ss

with. But do check the conditio n
of the PTO shaft. If it is dry, ap­
plya very light coat of lubrica nt.

Do n' t get carried a way; too m uc h
goop and it wi ll end up on the d is­

p lay and in side th e PTO .
The C entur y 2 1 b y Ten-Tee is

easy to work o n . It s ope n chassis

and p lug -in boards are sim ple to

remo ve and repai r. In operation, the
design is simple to operate. You can

reduce the d rive and run the 2 1 at

Q RP power le vel s. Or. if you 're one
who likes a change o f pace, bypass

the PAand route the low le vel dri ver

directly into the filter stages. The

driver should he able to do a bout a

III

re pairs , I decided !O re p lac e the

spot a nd dri ve pushbuttons o n the

fro n t panel. Te n-Tee no lo nge r

stocks replacements fo r these
sw itche s. T hey sugges t a switc h
available from R ad io Shacktw . a

Photo C. Looking down imide the output f ilters.

seen sitting j ust behind the filte r:

275·6 18 m o mentary contact type .
Yo u must remove the knobs, COJl­

trol nu ts and fro nt panel to get to

the switch mounting clips. Since the
spot switc h was broken , I cut the
switch clips with a pair of side CUl­

ters and saved m yself some ti me .

I found it a pain in the butt to

w re stl e w ith the spea ker w h i le
working on the Centu ry 21 . 1added

a small 156 header a nd socket so I

can disconnect the speaker from the

rig. TIlC connector pair is made by
AMP, but yo u need a special tool

to cri mp the wires. A tri p to Rad io

Shack1 M will yield a n ice selection

ofA M Pconnel1ors which are easier

10 install.

m ixe r is rout ed throug h a series

o f tuned circui ts.
Si nce th e osci llato r is commo n

to a ll bands , and e ve ry ba nd

worked e xcep t fo r 20 me te rs, I
suspected that the 20 meter c rys­
tal was kaput. C heck ing the out­

put of the oscill ator with a scope

showed p le nty o f oomph from a ll

bands. The m ixer wo rked a nd had
o utput o n a ll ba nd s. T hat had to

mean the s ig nal was stop pi ng

someplace in the tuned circuit fo r

20 mete rs .

I've m entione d th is b efo re
many ti me s: Never sta rt mess ing

w ith ali gnment sett ings . B ut in
this case, I d id noti ce the slug of

the 20 m ete r coi l was at the very
bottom o f its core. Wi th a scope,

I adjusted it u ntil I could sec so me
o utput. T he coil is fa irly broad,

so there is no pe ak to the adjust­

me nt. T he mixer boa rd also sup­
p lie s the re quired si g nal to the

rece iver section.
T hat seemed to fix the p roble m

on 20 meters . I ne ve r di d co nnect

the anten na to the rig, so I may
have fixed tw o prob lems!

Since I had to tear dow n the
Ce n tury 2 1 fo r mo st of th e se

A Dead 20 Meter Band

set. Yo u accompli sh this by in ­

serting an a m p me te r i n series

w ith the + 12 volt lead of the PA
Yo u then a pply pow er, and adjust
the b ias trimmer for about 6 mA.

O ne more lime , the PA was re­

a sse m bled a nd tested. O n a ll
band s, e xce p t 20 mete rs, I had

40+ watts.

The Ce ntury 2 1mixes the VFO
with an e xterna l sig nal provide d
by a se parate heterodyne oscilla­

tor to produce the de sired trans­
m iller signal. This osci llator a nd

its associat ed co m ponents are Io­
catcd on the 80358 mixe r bo ard.
(Photo A ).

T h e mi xer u ses a sin gle

MPS 3 5 6 3 t ra nsistor. A rot a r y
switch select s the prope r c rystal

accordi ng to th e band selected.

The out pu t o f th e o sc illator is the n
mixed with the inco m ing VFO by
IC I , a MC 149 6. T he ou t from the
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Fig. 1. Basic laser power supply showing rectifier. voltage multiplier,
ignitor and ballast resistor circuit.

4- 12OIr 2W

Laser Power Supplies

A laser power supply to power
a glass Helium Neon (HeNe) la­
ser tube requires two power sup­
plies to function . One supply is
used to ionize the IleNe gas and
the other is required to ignite and
maintain the laser in its normal
operational mode emitting a laser
beam .

The ionization o f the gas takes
a very high -voltage , low-current
pulse type of sup ply, while th e
ignition of this ionized gas re­
quires a more stout low-voltage
medium-current supply. Voltages
for ionization are ncar xtc 10 kV
at extremely low current. The ig­
nition supply must he capable of
supplying about 1,000 to 1,500
vol ts of DC power at about 10
m ill iam pe re s. T he intriguing
thing about these two power sup­
plies is how they are integrated
into one package.

T here are seve ral variations,
depending on input power re­
qui rcmcnts. For most indust rial
applications where there is AC
power available, that is what is
used. I have observed power sup­
plies that ha ve individual trans­
formers with wiring feed ing the

laser is 60 times smaller than the
beamwidth at 10 G Hz usi ng the
30-inch dish. That re lates also to
bei ng about 60 times harder to
focus the beam spot on a target
whe n measured at great distances.
See why we had so much trouble
trying to place the spot on a target
four miles distant? It took a good
part of an hour to accomplish the
task when the microwave aimi ng
was done in seconds.

Now, let 's look into what it
takes to make up a laser power
supply. Sec Fig. 4 for distance
measurernem s compari ng a VHF
yagi to 30- and 48-ineh di sh an­
tennas, and finally to a Hcjcc la­
ser whose beamwidth is rated at

I mil lirad.

lJOodos 10 10 15 kV·5OmA
C8jl4Citor. 100 10 200 pF · 10kV

5.6 M ,. - - •• • • • • • • • • • ••• - - • • •• -- - - ---- -- - - : + 1U,OOOVPt.rIse

/X/)<}".'*i = .,,,~
'--.....-.. .~-c.;cu.,- - - .. ..---.. . 'I-<~

.1 10 ,25 ~F r-'- .?-
4kV ? To Ia.....-,

RoeMer

632.8 nanomete rs . Its heam of
light is dispersed or spread out ap­
proximately I mil1irad. Why did

they shift gears and c all
bcamwi dth 1 mi llirad instead of
measuring it in degrees? At light
frequencies "degrees" is a very
large number: millirads are parts
of a degree, and more useful.

Wh at, you say, is a mil lirad?
Take my word that it 's qu ite a bit
smaller than I degree of compass
bearings. Everything is smaller up
in the optical and non-optical light
world. Very low frequency opera­
ti on is our powe r dis trib uti on
sy stem 's 60 Hz . We all kno w
where HF, VIIF, UHF and our
microwave SHF bands are. But
even higher are the infrared, the

narrow visible light spectrum we
see, and the higher ultraviole t,
X-ray, and Gamma ray spectrum.

The laser 's 632.8 nanometers
(nm) falls in our visible spectrum,
and while mos t lasers have a
be am dispe rs al of about I
millirad, how do we figure this in
degrees?

We ' ll go th ro ugh the math
no seb leed agai n. Dividing 180
degrees by It (3. 14 159 ) equals
57.29577 degrees, or one radian.
How many radians in 36oo? We
ha ve 2 x n, or 6. 28 radians in one
circle. Check me out-divide 360
by radians. You 'll get 1,600 mils
in 90° or 6,400 mils in 3600~ so
in 57.29° ( I radian) there will be
1,0 18.6 mils . For our purposes,
1,000 mils in I radian is close
enough. Now, if you factor all this
OUI you'll concl ude that a typical
laser beam of 1 mrad (milli rad) is
about .050

• A quick calculation by
comparison of laser to microwave
beamwidth will show you that the

"The ignitor circuit is quite ingenious in
its function: It's another voltage

multiplier circuit, connected in series
with the main power supply load. "

30 inches to 48 inches in d iam­
eter and watch what happens to
power antenna gain. When we
increase the size of a micro wave
dish antenna to 48 inches in di­
ameter, its radiation pattern is fo­
cused into a beam something less
than 1 degree (that' s 1I360th of a
circle). What is the footprin t at the
same 10-mile distance of this ar­
rangement ? Its hot spot is about
921 feet, or one-third as big as our
previous example, and there is a
significan t increase in power be­
cause it's condensed into a

How Does Microwave
Compare to Laser Operation?

Let' s look into the optical la­
se r worl d and do the same type
of comparison betwee n a sample
microwave system and a laser.
Wh at we are looking fo r is a
handle on how difficult it is to
focus a spot of light on a dis tant
object. A laser would he foc used
into a bea m much the same as mi­
crowave energy, As a matter of
fact, the relationship is exactly the
same-it's j ust that the laser is
vastly higher in frequency th an
the microwave system. In this
example the microwave transmit­
te r operates ar 10 GHz and the
laser operates at 470,000 OHz or

smaller area. Hence, the receiv­
ing antenna can capture more of
the transmit ter power, making for
an o verall po we r gain o n the
transmitter to receiver path. In
actual pract ice . a 30-ineh dish
exhibits ahOUl35 dB gain while a
ax -Inch dish has 40 d B ga in
measured at 10 O Hz .

A general rule of thumb is: As
frequency is increased, antenna
gai n also increases when the an­
tenna size remains the same for
each frequency. If the frequency
remains the same, and the an­
lennt/ is increased in size , there
wi ll be an increase in antenna
gam.

VHF and Above Operation

RHODE I}

lasers and Power Suppl ies

Last month I brushed light ly
over se vera l comparisons be­
tween microwave operation and
laser operation. These factors in­
cluded poi ntin g dish alignme nt
and lase r beam accuracy. T his
month I want 10 expand on some
of those ideas.

One concept I would like to
make dearer is the comparison of
microwave radiation from di sh­
type antenn as to laser energy as
emitted fro m a laser or optics sys­
tem that coll imat es the laser
beam. If we compare HF opera­
tion on 3 \0 30 M Hz to operat ion
with a dipole antenna. our antenna
pattern is bidirectio nal. If we
change the ante nna to a yagi-type
beam for the same frequenci es, it
becomes quit e large and cumber­
some hut does increase the forward
radiation of power into a more di­
rect ional pattern , say 15 to 20
degree s or less for a good system.

Now, if we were to inc rease the
frequency to the microwave real m
of 10 0 111 and usc a dish antenna
30 inches in diameter, this would
lim it our fm nt rad iation of energy
10 about 3 degrees of bcamwid th.
Now what docs that mean if we
are posit ioned remotel y at a dis­
tance of 10 miles? Well. we can
calculate the a nswer fro m the
known fact that our an gle is 3
degrees and our distance is 52,800
feet ( 10 mil es). You ha ve the top
of a triangle and know its ang le
(3 degrees} and the distance (10
miles or 52,800 feet), makin g the
base o f th is triangle the radiation
hot spo t at 10 mil es o f our dish
ant enna. Th e hot spot in this case
is our triangle hasc of 2,767 feet­
we can refer to this hot spot as the
microwave footprint - so, the mi­
crowave footprint at 10 miles dis­
umcc when using a 30-inch dish is
about a half mile across.

How do you obtain gain at mi­
crowave levels, using th is same
scenari o '! Well, le t' s inc rease the
size or the microwave dish from

C. L Houghton WB61GP
San Diego Microwave Group
6345 Badger l ake Ave
San Diego CA 92119
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A. 2 Meter Yagi 150

B. 30" Microwave Dish JO
C. 48' Microwave Dish 10

D. Hene laser .050

Beam Wid~h @lO Mi l e s

system, and that's IO.£X)() volts. I
do not recommend trying to use
voltmeters and DV~ts that are in
popular use today. I prefe r to use

an old RC A Voltohmist VTVM
wi th a 50,OOO-voll high-voltage
probe much like what you wo uld
use to check a T V CRT anode
h igh- voltage circui t. Sure , it's
yesteryea r ' s ci rc uitry, b ut fo r
voltage in the 15-kV ran ge it
can ' t be des troyed and affo rds
you, and the meter being used .
a high degree of protection .

I can' t neg lect to mentio n the
basic protec ti on a nd c autio n
when working with lasers :The
voltage be ing used is deadly.
Precautio ns shou ld alw ays be
taken to ensure prope r ground­
ing of all equipment, as well as
insul ating yourself aga in st acci ­
dental contact wi th a ny of the
hi g h volt age ci rc u i try. T h is
equi pme nt o perate s with high
voltage in the 1- to 2-kV range
and should not be treated lightly.
Yes, it wou ld be safe r to employ
solid-s tate laser d iodes, as they
operate o n much lo wer vo ltages,
but thei r b iggest d rawback is
that the y haven 't become avai l­
able on the surplus market at a
reasonable price .

Well , that' s it for this month.
Next month I'll get into how to
start a society or group of ama­
teurs such as our group, the San
Diego Microwave Group. I will
get into the care and feedi ng of
this group, and the projects that
bi nd u s togeth er. 73 Chuck
WB6IGP. III

Af+HI­
B f-- - --- 2767

c( +-0 - 921'

0 ....._ . --- --
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Fig, -t, Beamwidsh compansons between an

HF or H IF .vagi. a microwave dish anlt7Jt1(l.

and a H~Ne laser. &amwidzh or s!'ot patterns

wetr measured ar a talXet 10miles distil1lJ.

T he current that thi s
ci rc uit can fu rnish is
min uscu le in the micro-
amp range hu t is enough
to ionize the He Ne gas
in the lase r tube. allow­
ing it to fu nct ion with
the lowe r-vo ltage DC
powe r su p p ly w h ich
furn ishes current no w
conducted via the io n­
ized gas in the la se r
tube. The ignitor circuit
cannot supply voltage
multiplication with any
applicable CUTTenl flow-
ing. due to the very low
value of capacitors and
the efficacy of this high­
order multiplier. When
low voltage ( I kV) cur­
rent s tarts to fl ow
through the ig nitor se ries diode
circuit towards the lasertuhe load,
th e ignit o r mult ip li e r ac tio n
ceases to multiply.

Blame it o n the low capaci­
tance of the 100 pF capacitors and
the poor abili ty of the multi plier
to su pply any amount o f current.
Electronically speak ing, it sort of
di scon nects and becomes j ust a
serie s of high-voltage rectifier
diodes. (I hope I haven' t tripped
over myself tryi ng to explai n the
opera tion o f the ignito r circuit
while explaining its func tion .)

The la st po rtio n of the laser
po wer supply is the ball ast re­
s istor, one or a serie s set of se v­
era l res is to r s whose pri ma ry
purpose is to limit cu rrent to the
load . The load in thi s case is the
laser tube whose gas is already
ionized plac in g the tube in a
co nd uctive s tate. The ballast re­
s istor will limit the current now­
ing th rough the lase r tube to a
sa fe level. as speci fied by the
tube manufacturer.

How do you tes t a laser power
supply (if you can get 10 the vari­
ous pans of the circuit), and what
type of mete r do you use ? Safety
is always the foremost concern,
so you want to use a testing setup
that is suitable for ope ration at the
hi ghest voltage rating o f the

Fig. 3. Complete circuit of voltage multiplier used for laser ignition.

W:Jltag(' required: approximaieiy 10 kV.

fee di ng a d iode rectifi er and ca­
pacitor voltage m ultipli er, to
produce a steady DC output of
1.000 to 1.500 volts . In series
with the power supply is the ig­
nitor circuit which connects to
the ballast resi stor ci rcuit .

Three main components fonn
a laser power supply: the high­
voltage recti fier multiplier, the ig­
niter : and the ballast res is to r
circuit. Refer to Fig. I for the de­
marcation points for these three
different pans of the ci rcuit. The
voltage multiplier portion steps
up the input voltage from a low
AC va lue to about 500 volts AC
in the tra nsformer. The diode rec­
tifier converts it to OC and the
vo ltage is further multiplied in the
capaci tor voltage doubler diode
rect ifi er circui t to the 1.000 to
1,500 volt region.

The ign itor ci rcuit is quite in­
genious in its function. In fact, it 's
another voltage multiplier circuit,
connected in series with the main
power supply load (the laser tube
and ball ast resistor circuit). The
ignitor ci rcuit is cons tructed with
a se ries string of six special very
high-voltage diode rectifiers. Sec
Fig. 2. Alone, these diodes in th is
co nfiguration only pro vide a volt­
age drop across each d iode j unc­
tion, and reduce the power supply
output by a few volts.

Ho we ve r. b y adding small ­
value capacitors (100 pF) , as
shown in Fig. 3, to the series d i­
odes changes the whole picture .
We sti ll have the small vo ltage
drop across each diode, bu t dur­
ing the period when the laser tube
is in a static cold non-light-emit­
ting period, drawing virtually no
current, this network multiplies
the power supply voltage from
1,000 volts to a pulse of high
voltage near 1O,<XlO volts.

All Diodes 10 • 1SkV SOmA

Power Supply Innards

The basic circuitry is varied but
the basic type o f circuit , in prin­
ciple, is the same. high vo ltage o f
1,000 volts at several rnA of cur­
rent, with a pulse of 10,<XlO volts
to ionize the HeNe gas inside the
laser tube. See Fig. I (bas ic sc he­
matic diagram for a laser power
supply). As you can see, the cir­
cu it is a straightforward rectified
AC tran sformer type o f supply,
except for the small ci rcu itry at ­
tached in the posit ive lead that 's
connected to one side o f th e
laser.

Thi s c ircu itry produce s the
very high-voltage pulse at micro­
amp low-current levels to ionize
the gas inside the la ser tube. Here
is what is happening: The bas ic
power supply ci rcuit is a Man­
dard s te p- u p tran sformer,

F ig. 2. Series diode rectifier bef ore addition. of voltage mulriplication

circuitry.

high voltage rectifiers and asso­
ciated circuitry, Thi s type of ci r­
cuitry usually lend s it se lf to
easy component troubleshooting
as everything is out in the open.

There are other types of sup­
plies that have integrated all the
materials, including the trans­
former, into a solid block of pot­
ting compound, making the unit
a single-shot device. " If some­
thing breaks replace it" is the right
motto fo r thi s unit. It d oe s,
however, offer reliability and is
physically much smaller, making
it very attractive (especially in
surplus).

Power supply prici ng for sur­
plus devices of the o pen trans ­
former type ru ns about $20 o r
less, whereas a similar poued uni t
can go up to $45 or so. It seems
that they are the power supply of
choice a mong power-s up p ly
scavengers. Another va riation of
the potted supply would be one
that operates fro m low-voltage
DC input (1 2 vo lts), converti ng
the input 12 vo lts, thro ugh a
switc hing supply ci rcui t, to the
higher vo ltage i\C, then rect ify­
ing it fo r usc . T he se are most
desirable for portable usc.
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Communications Simplified,

Part 3
by Peter A. Slark K20AW

PO Box 209
Mt. Kisco NY 10549

example, in a typical digital circuit, the
obit might be something "near" 0 volts,
while the 1 bit might be something
"near" 3 or 5 volts. As long as the 0 volt­
age doesn't get too big, or the I doesn ' t
get too small, circuitry can still reliably
tell the difference between them. If you
tried to represent decimal digits with
voltages, it might be too difficult to tell
the difference between one digit and an­
other if the voltage changed a bit as it
travels from one place to another.

There was a very fast swing to the use of
digital circuitry back in the 1960s and ' 70s,
when digital integrated circuits (les) be­
came cheap enough for common use. The
most common digital les were called
Transistor-Transistor Logic, or TIL.

TTL les work on two different voltage
levels. Anything between 0 and 0.8 volts is
one voltage level, while the other is any­
thing between 2.0 and 5.0 volts. Many us­
ers call the near-zero voltage level a 0, and
the 3-5·volt level a 1. But this is a bad prac­
tice, because many designers use (he near­
zero vo ltage to stand for a 1. and the
3-5-volt level be a digital 0 signal , which
happens to be the exact opposite. (And
many designers even swi tch back and forth
between the two systems. sometimes just a
few tenths of an inch apart in a ctrcun.)

To stay out of trouble, don 't use the terms
"zero" and "one" to refer to digital signals.
Instead, call the 0 to O.S-volt level a low,
and call the 3-5-volt level a high. This is
always safer.

TIL voltage levels are still common to­
day ; even though many les are no longer
TTL, they still usually use the same
voltage levels.

Incidentally, the words high and low can
be used with other voltages as well. For in­
stance, a high might be +15 volts, while a
low might be - lo. The only thing required
is that the high voltage really be higher than
the low.

1010 10

1000 8
1001 9

110 6

100 4
II 3
10 2

11 1 7

o 0
Binary Decimal

Table 3-1

101 5

I 1

and now you must skip a whole series of
numbers until you get to

1000
1001

and so on.
Congratulations. In writing down the

numbers
o
1

10
II

100
101
110
III

1000
1001
1010

you have just invented the binary num·
ber system. Each of the counts in this
table corresponds to one of the numbers
of our decimal number system, as shown
in Table 3-1 .

The decimal number system (from the
prefix deci, which means 10) has ten dif­
ferent digits, whereas the binary number
system (from the prefix bi, which means
2) has only two. These two binary digits
are cal led bits.

Binary numbers are used because,
with just two different digits, it's less
likely that they will be confused. For

In its simplest form, digital data is
simply a series of numbers. Those num­
bers could simply be data (such as some
company's payroll records), or they
could be a digitized analog signal (such
as a digitized telephone signal.) As far as
sending those numbers from one place
to another, it doesn' t really matter what
these numbers represent, so we won't
worry about that at this point.

Although we humans generally use
decimal numbers, both computers and
communications equipment use binary
numbers. The most important reason is
that these numbers are less likely to be
misread as errors.

Suppose someone asked you to count
the beans in a jar, but specified that you
are not allowed to use any number that
has a 2, 3, 4, 5, 6, 7, 8, or 9 in it; only
numbers with a 0 or a 1 are allowed.
How would you count?

Like any good computer person,
you'd start with zero, and count

o
I

But now you realize you're not allowed
to use any thing from 2 through 9, and so
you skip ahead to

10
11

Now you're stuck again. You can't write
down 12, 13, or even 20 or 30 or 90, so
you skip ahead to

100
101

Now you again have to skip ahead to
110
11 1

S
a far, parts I and 2 have dealt with
audio and video signals, respec­
tively. Both of these have dealt

with analog waveforms. In this part we
discuss digital signals.

Digital Data
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Although the numbers in Table 3-1 are
all different lengths, note that the value
of a number doesn't chang e if you put
ex tra zeroes in front of it. In decimal, for
example, 7, 007, and even ()()()()(X)()7 all
have the same value. In computers, bi­
nary numbers are often Stored in groups
of eight bits, called a byte. Thus the
binary equivalent of a 7 would usually
appear as 00000111, rather than just 111 .

Looking at Table 3-1 again, we note
that, if you were limited to one-bit-long
numbers. you could only express two
di fferent ones: 0 and I. If you used two­
bit-long numbers, then you could ex­
press four d ifferent numbers : 00, 01, 10,
and II , which correspond to the decimal
numbers O. 1. 2. and 3. Likewise, a
three-bit number can have eight differ­
ent values, which correspond to the
decimal numbers 0 through 7. We can
generalize this rule as follows: a number
with n bits can have 2~ different values,
corresponding to the decimal numbers
from 0 through 2-- I . For example, an
eight-bit byte can have 28 or 256 differ­
ent values. which correspond to the
decimal numbers from 0 through 255.

A typical byte in a computer could
represent o ne of three things:

A number. or panof a number, used in
some computation.

An instruction, or part of an instruc­
tion, telling a computer what to do, or

A letter, number. or punctuation mark,
coded in ASCII (which stands for
the American Standard Code for Infor­
mation Interchange) These are often
called alphanumeric characters, or just
characters.

Serial and Parallel Data Transfer

When binary data is moved from
place to place, it is most often moved in
bytes . A byte can be transferred from
place to place in one of two ways:

Parallel transfer: all eight bits of a
byte move at the same, time along eight
separate wires.

Serial transfer: the eight bits travel on
one wire, but in sequence ("serially"),
o ne after another.

Actually, parallel data transfer re­
quires more than eight wires. For ex­
ample, the most common parallel
connection is from a PC computer to a
printer; this connectio n usually involves
a 25-pin connector and cable :

8 wires carry the eight bits of data

I wire carries the data-ready strobe, a
signal lhat tells the printer that a byte is
ready

1 wire carries a data-received signal
from the printer back to the computer

I wire carries an out-of-paper signal
from the printer back to the computer

I wire carries a busy signal telling the
computer that the printer is busy

I wire carries a ready signal, telling
the computer that the printer is on-line
and ready to receive data.

12 wires connect the grounds of the
computer and printer together.

The data-ready, data-received, out-of­
paper, busy, and ready signals are often
called handshaking signals because they
allow the computer and printer to agree
on when and how fast to send data. The
reason for twelve ground wires is that
the printer connection is often done with
a ribbon cable; in order to prevent inter­
action between closely-spaced adjacent
wires, the 13 signal wires are separated
by 12 ground wires.

A parallel connection can be quite fast
since ( I) all bits travel simultaneously,
and (2) the handshaking signals allow
the computer and printer to communi­
cate at their max imum speed, yet still
slow down if one falls behind. On the
other hand. the parallel connection re­
quires a lot more wires (even if you cut it
down to the bare minimum number of
wires needed.) Hence parallel connections
are only used for short distances.

All long-distance data transfer is
therefore done through serial connec­
tions. In these, all data bits as well as
some simplified handshaking signals
travel along o ne wire (although there is
also at least o ne additional ground or
return wire.)

R8-232 and Asynchronous Serial

The most common serial connection is
known as RS·232. Although it also often
uses either a 25-pin or 9-pin connector,
only two wires are absolutely necessary
in an RS·232 connection: one for signal,
the other for ground.

For example, the ASCII code for the
lower case letter a in a personal com­
puter is 01100001. If you looked at the
letter a carried o n an RS-232 signal
wire, with an oscilloscope, you would
see the waveform in Fig. 3-1 .

First, you note that although the code
is 01100001, the bits shown in the figure

are 10000110, which is backward. That
is because they really are sent backward.
The rightmost 1 (at the end of
01100001 ) is called the least significant
digit or tsd, and is sent first; the leftmost,
called the most significant digit or msd,
is sent last. There is a historical reason
for this, which we'll see in a moment.

Next, you will note that a 1 is a nega­
tive voltage, labeled as -V in Fig. 3-1 ,
while the 0 is a positive voltage labeled
+V. The precise voltages are not speci­
fied. and could be anything from 3 volts
up to 15 volts. Hence. in one system the
voltages might be -5 and +5 volts, while
in another they might be -12 and +10, or
whatever.

There IS room for some confusion
here, since many people wrongly think
that a 1 has to be more positive than a 0 ,
which of course is not the case here. To
avoid that problem, many communica­
tions people therefore call the I signal a
mark, while the 0 signal is called a
space. (To use our earlier terminology; a
the mark or I signal is the low here,
while the space or 0 signal is high.)

At the top of Fig. 3- 1 is the notation " I
bit time" which shows the length of one
bit. Within the byte, each bit has exactly
the same length. which we call a bit
time. The string of four zeroes in the
middle, for example. is exactly four bit
times long. Both the sender and the re­
ceiver must agree on the exact length of
a bit so that. when a string of ones or "f.e­
roes arrives. the receiver can detennine
exactly how many bits there are in that
string.

Once we know the length of o ne bit,
we can calculate the maximum number
of bits per second. For example, if each
bit is 11300 second, there could be a
maximum 300 such bits sent per second.
Thus the bit-per-second or bps rate is
defined as

bits-per-second = 11(1 bit time)
Since both the sender and receiver

have to agree o n the bit-time (and
therefore the bps rate), there are
certain bps rates which have become

I bit IiDw,..,

Fig. 3-1. A serial RS-2321etter "a"
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standardized over the years. These are
300, 600, 1200, 2400, 4800, 9600. etc.
You can see the pattern in these. Inci­
dentally, you o fte n sec the bps or hit­
per-second rate referred to as the baud
rate. This is not entirely right. since
baud rate has a different meaning from
bps; still , it ' s a common use, and we
might as well live with it. (When we get
to discuss modems. we will sec what the
difference is. )

Although the timing of the bits within
a character is very exact. the timing be­
tween characters is not. For instance. if
the signal is coming from a keyboard,
there might be long spaces be tween
characters as the typist is searchi ng for
the next key. For that reason , this kind o f
serial data transmission is called asyn­
chronous, meanin g not synchronized.
The hits are carefully timed (synchronized
10 a clock), but the characters arc not.

T hus there has to be a way of tell ing
the receiver when there is nothing bei ng
sent, and when the ne xt character be­
gins. The "nothing is being sent" condi­
tion is called an idle, shown as a I or
marl signal in fig. 3-1 . Note that there can
also he a I a- mark signal inside a character.
but !hal will generally he shorter.

The "character is starting" code is
called a stan pulse, and is always a 0, or
space , which follows the idle. Thus a
long mark ( I ) followed by a space (0)
pulse marks the begi nning of a character.

Since the sender and receiver will ul­
ways agree beforehand on the num he r o f
bits in the character (usually eight). they
can count bits from the start pulse and
figure out when the character is over.
Hence they don't reall y need a stop sig­
nal. Nevertheless. there is always a stop
pulse sent at the end , which is always a
I. This is another of those his torical
things, dating back to when mechanical

distributors (much like the d istributor in
a car) were used to convert to and from
seria l data in teletype machines. These
distributors were run hy a motor, and a
clutch needed time to start and stop the
dis tributor for every character. In fact.

these systems o ften needed extra time,
and so the stop pulse was extra long. We
still sometimes hear of "two stop
pulses," which really just means a stop
pulse of douhle the normal length.

W hen serial data is sent slow ly, suc h
as fro m a keyboard, the stop pulse is
usually followed by another id le signal
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of some unknown length. But whe n the
data comes from a computer, it can come
at maximum speed . In that case, the stop
pulse might be immediately followed by
an other start pulse, with no idle between
them. If you start watching such a data
stream in the midd le, things can get
somewhat confusing since you can ' t tell
which zeroe s arc start pulses, and which
zeroes arc data bits. To be really sure,
you have to go hack to the last previous
idle time, and start counting hits from
there. Computers also often get con­
fused- if you temporarily break the con­
nection in a serial line you mess up the
timing. and all the following data may be
wrong until things slow down and the next
idle reestablishes synchronization.

In any case, we now see that an eight­
hit byte sent o n a serial line actually
takes a total of ten bits . T he addition of
the two start and stop bits adds a 25%
overhead which slows down the trans­
miss ion. (Hence computer-to-computer
data transmission often uses synchro­
IIOUS transfer, which doesn't waste as
many bits .)

Pa r ity

Let's return to ASCII for a moment.
As mentioned earlier, ASCII is a code
for encoding lett ers, numbers, and punc­
tuation marks in to binary bits . Although
we earlier said that the code for the letter
a is 01100001, that ' s not qui te true. Thc
true ASCII code is j ust seven hits . and so
it 's really j ust the seven bits I 1()()(X) I. So
where does that eighth bit come from?

Since computer memory locations (at
least, those o f smaller co mputers) come
in eight-bit bytes, there is an extra bit left
over when storing a seven-bit ASCII cbar­
acter in such a memory location . This
extra bit can be treated in several ways.

It can be left unused. But since yo u
can' t just leave the bit empty, you must
put something into it. Hence you could
routinely j ust force it to be a 0 or a I . In
thi s case, the letter a could be stored as
01 HXXJO I in some computers. and
111 00001 in others.

It can be used to increase the number
of available characters. For instance. in
PC-clone computers, this extra bit is a 0
for all normal characters. hut becomes a
1 for special characters. For example,
011 0000 1 in such a computer is still an
a, but 11100001 is used to store the
Greek letter B This allows the computer

to use an extended character set which
includes symbols like ±. It• ..J. > and ",
which arc not in the regular ASCII code.
This code is sometimes called extended
ASCII .

It can be used for parity error check­
ing . This is not usuall y done in small
computers, where errors tend to he rare,
because signals travel shorter distances
or because other methods arc used to
check and correct errors. But parity
checking is common when data travels a
long distance.

Parity comes in two types-s-even par ­

it)· and odd parity, In even parity, the
eighth bit is chosen so that the total
number of o nes in the character is even:
in odd parity it is made odd . For in­
stance, the ASCII code for a is 1100001 ,
which has an odd numhcr of ones. For
even pa rity, an extra I would be added
so that the total numher of ones in
11100001 is even; in odd parity the extra
bit would be 0 to keep the odd number of
o nes in 01 100001. Another example is
the capitalletter A, whose ASCII code is
HXXXXH . Thi s would become 0 10CXXJ01
in even parity, and 11 <XXXXJ I in odd parity.

If you' ve ever seen abbreviations like
8N l or 7EI, now you can understand
what thi s means:

8N I means eight data hi ts with No
parity bit, and one stop pulse.

7EI mean s seven data bits plus an
Even parity bit, and one stop pulse.

No te that the circuitry can' t generate
or check a parity bi t until it has the rc­
maini ng seven bits of the character. This
is the reason why each byte in an RS­
232 serial line is sent backward-to put
the parity bit at the end, after all the
prev ious data bits .

Error correction and error detection

The idea be hind using parity is that
every character sent has a spec ific 0 or I
hit in that eighth or parity position , de­
termined by the rest o f the bits . If an y
one o f the bits in that gro up so mehow
gets changed due to an error in transmis­
s ion, the number of ones will add up to
the wrong number. and the receiver can
detect that an error has occurred. But
note that if two bits (or any even numbe r
of bits) get changed, the error can' t be
detected. For instance, if the 0 1100001
for an odd-pari ty a gets changed to
01 100 11 1, the number of ones is still
odd. hut the a was cha nged to a g



without the receiver being able to detect
a parity change. The reason is that with
just one parity bit, the chance of an error
occurring but the parity still acciden tally
being right are 50%.

Detec ting, and even possibly correct­
ing, errors in digital data is important,
because an error in j ust o ne bit can make
a huge error. Hence the parity b it is a
useful step, but not enough.

There are a number o f ways of han­
dling errors. The most important step is
to be able to detec t them, because Once
you know an error has occurred, you can
take steps to fix it. One way is to in­
crease the number o f parity bits to rc­
duce the chances of an error going by
unnoticed; in this case these bits are usu­
ally just called error-detection bits,
rather than parity bits.

One common way to do this is to gen­
erate a CRC or Cyclic Redundancy
Check number with a CRC generator.
The CRC generator is basically a num­
ber of computer building blocks called
flip -flops (usually 16, although more
or fewer can be used), which are inter­
connected using additional computer
components called gates .

The flip-flops arc computer circuits
which can store either a 0 or a 1 bit. Ini­
tially. all the flip-flops are set to ho ld a
O. and then the outgoing string of bits in
the sender is passed through the chain of
flip-naps. After all the bits pass through,
some of the flip -flops wind up holding a
0, while others hold a I. The precise bit
patt ern in the flip-flops depends on what
data wen t through and how they arc in­
terconnected. If there are 16 flip-Flops.
then they wind up holding a 16-bit num­
ber called the CRC, which is then sent
after the data as an extra set of bits .

In the receiver, an identical CRC gen­
erator circuit receives the data. and also
generates its own CRe . If there was no
error. the CRC sen' by the sender should
ibcrefcre be identical to the CRe generated in
lhc rcceivcr. lfthcy are different, then an error
occurred somewhere along the way.

When 16 flip-flops arc used to gencr­
ate a 16-bil CRC. the CRC number itself
could have anyone of 2 16, or 65.536 dif­
fere nt values. When an error occurs,
there is only 1 chance out of 65.536 that
the resulting C RC will accidentally be
the same as the correct CRC that was
generated by the sende r. This means that
only l out o f 65,536 errors is like ly to
sneak through without being caught ; in

other words, 65 ,535 times out of 65.536
the error will he detected. which means
thai the data has a 99.998% chance of
being correct. That's a lot better than the
50% chance with just a single parity hit!

Even with just an 8-hit CRC which
has 256 possible values, there is a 255
out of256 probability. or 99.6% of an er­
ro r being detec ted.

When an error is detected. ho w do you
correct it? There are two ways: back­
ward error correction, and fo rward
error correction.

In backward error correction. when
the receiver detec ts an error it asks the
sender to tra nsmit the data again . For­
ward error correction involves sendi ng
enough extra (called redundant) bits
right away so that the rece iver can COf­

rect an erro r without ask ing for a
retransmission.

Backward error correction is fair ly
strai ght forward. lt's what we use every
day when we say to someone. " Huh?
Wh at was that ? Say it again?" The only
catch with it is that we need what is
called a reverse signal path ; that is. we
need so me way of getting a message
fro m the recei ver back to the sender. In
many communications methods there is
a two-way path. so it's easy to get that
message back to the sender; sometimes.
tho ugh. that reverse path may not be
present. For example. if a sender (such
as a pager transmitter) sends a signal to
many differc nl receivers (such as pag­
ers), it's not practical for each receive r
to he able to reply to the sender.

Even in simple cases. sending a re­
verse message asking for a correction
takes ex tra time . Thus backwa rd error
correc tio n is more use ful if there are
re latively few errors so you don 't hav e
to ask for too many repeats.

Forward erro r correc tion is more in­
tercsting, and more di ffi cult . It uses a
class of error correcting codes or ECC
which have built-in redundancy.

Redundancy means incl udin g more
information than really necessary. For
example. the Engli sh language has a lot
of redundancy, because you can often rc­
move a lot of letters from a message
without losing essential information.
Consider the sentence "Ths senrins has a
luu of errurs ." Even though there are
missing leucrs, extra letters. and even
some wrong leiters. you know what it
says. That 's because of redundancy.

The same can be built into computer
messages. As a really simple example
(since most ECC codes can be quite
complex), consider what is called longi­
tudinal parity. Let's say you send the
word Help in ASCII with even parity:

H = 01001000
e=OI I00101
1= 0 110 1100

P = 1111 000
so the message reads

01001000
01 100101
0 1101100
uuoooo

Ifo ne single bit somewhere in thc four
bytes gels changed, you can detect the
error and you kno w which letter is
wrong , but you cannot correct it because
yo u don' t know which bit of the eight in
that letter is wrong. But suppose yo u add
an additional set of even parity bits.
called longitudinal parity. going down
the list, like this:

01001000
01 100101
0 1101 100
1111 0000
10110101

The fifth gro up of bits has been cho­
sen so that the number of ones reading
down any column is also even. No w sup-­
pose an error occurs so one of the bits
so mewhere gets chan ged. such as the
fourth bi t in the third row, which got
changed from a 0 to a 1:

01001000
01100101
0 111 1100
uu oooo
10110101

As a result , the third row no w has the
wrong parity because it has an odd num­
ber o f ones; the fourth column now also
has the wrong parity. We there fore
kno w that the error is in the third row
and fo urth column. and so we can
c hange the bit in that position from a 1
back. 10 a O.

This kind of error checking can detect
and correc t a sing le bit error. and can de­
tec t (but not always fix) a two-bit error.
That isn' t good enough for most co m­
munications applications, because quite
often noise bursts and other problems
ca use an entire series of b its to be wiped
out. Hence more sophisticated error cor­
rect ion methods arc used, but other than
knowing about them, we need not really
study them further at this point.
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Synch ronous Ser ial Data Transfer

The asynchronous seria l method
we 've discussed so far has the advantage
o f being simple, but it also has a number
of disadvantages. T he primary one is
that it is ineffic ien t-not only are there
two overhead bi ts for every eight data
bits (which wastes lime), bUI the parity
bit (if used) adds still another wasted bit
that doesn' t really do a good eno ugh j ob
o f detecting errors . Sync hrono us data
transmission is a way around that. But
because it is more complicated, it is gen­
erally only used in high-speed applica­
tions, such as when two computers are
comm unicating directly with each other.
You will seldom see it in a home or
small office PC.

In the synchronous method, many
bytes of data (usually some power of 2,
such as 128 or 256) are sent , one right
after another, without separating them
by stop and stan bits. But no w timi ng
becomes very important because a very
large nu mber of bits is sent in arow and,
even a slight error in timing them could
cause a miscount. Error detect ion is also
important , because in a long stri ng of
bit s there is a greater probability of
something going wrong . Sync hronous
data transmission therefore usually
works something like this:

Whe n there is nothing to send , the
sender se nds an id le signal. What this is
depends on whether there is only one
sender on the line, or whether the same
line might be used by several senders . If
there m ight be multiple senders, then the
idle is nothing- nol mark or space. bu t
literally nothing-an open connection. If
there is o nly one sender, then the idle is
more likely to be a continuo us st ring of
bits rather than a continuous mark or I signal.
fa' example, the system might send a
contincous string of01010101...bits.

To signa l the start o f data. the sender
sends a different series of easily recog­
nizable bits , instead of a sian pulse as in
asynchronous data. For example, the se­
quence (X)I I I IOO or 100 101 10 might be
used; both of these are sufficiently dif­
f~rent from the idl e to be easily recog­
OIZed as something new.

Next comes the data. generally as a
fixed-leng th group of bytes. Typically
there might be 128 or 256 bytes, tho ugh
it might be some other power o f 2.

After the data would come a C RC•
usually a 16-bit number. which provides
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a fairly good probabil ity o f detecting er­
rors. The e RC might be fo llowed by an­
other short idle signal, or there might be
another start seq uence.

Back to bandwidth

In previo us pan s, we discussed the
bandwidth needed for audi o and video
s ignals . What about the bandwid th for
digital data?

Although d igi tal signals don't exactly
consist of square waves, they look close
enough to square waves that we suspect
that there arc a lot of harmonics. Al­
though we haven ' t specifically said so
before, a general rule of thumb is that
the faster s ignals cbange-c-thc more
kinks and corners they have-the higher
the freq uencies in that signal. This al­
most certai nly means that there will be a
101 of harmonics, and so it implies that
we need 10Lo; of bandwidth.

That is generally true; fortunately it 's
not as bad as it seems. As we mentioned
earlier. the reason that binary numbers
are used instead of decimal numbers IS

tha t it is eas ier to tell the di fference be­
tween a 0 bit and a I bit than to have to
tell the d ifference between ten di fferent
digits . Eve n if a digi tal signal gets all
distorted. it may still be possible to read
it wi thout errors as long as the o nes and
zeroes do no t get totall y confused wi th
each other,

For example, Fig. 3-2 shows a "be­
fo re" and "after" comparison of a digital
signal that went through a communica­
tions circuit whose bandwidth was too
low. so that many of the harmonics were
reduced or eliminated . Thi s much d istor­
tion on an audio or video s ignal might be
disastrous; yet the dig ita l signa l can be
recovered from the "after" signal with
fairly simple ci rcuitry. The timing will
be slightly cha nged. but even that can be
fixed . As a result. the digi tal data would go
through this system without major errors.

Let's keep in mind that there is no
such thing as a perfect communications
circuit. T here is never enough band ­
width, always a bit too much distortion ,
always a bi t too much noise. These will
a lways affect an audio or video s ignal in
some way: in fact. they will affect all
analog s ignals. and once some noi se or
d istortion affects an analog signal. it is
almost impossible to clean it up again.

Digital signals, howe ver, behave dif•
ferently. As long as the 0 and 1 bits are

recognizable, they can us ually be recov­
ered and the orig inal digital data will
come through witho ut change. And o nce
recovered , that same data can be sent
once again through anothe r ci rcuit .
Thus. as long as you regenerate the data
o ften enough, you can send it as far as
you'd like without its being corrupted.
Thi s is one big advantage of digita l data
transmiss ion over analog data.

C laude Shan no n. a Bell Laborator ies
mathematician, calcula ted back in 1948
the absolute maximum theoretical nu m
ber of bits that can be sent throu gh a
communications circuit in one seco nd as
m~ bps = BlY log2 (SIN + l) where

BW IS the bandwidth, and SIN is the sig
nal- to-noise ratio-s-the ratio between the
signal power and the noi se power.

M athe maticians call the expression
log, in this equation the " logarithm base
2." Calculating it is so mewhat difficult.
so for a good approximation let's think
of it si mp ly as the number o r bits needed
to represent the value of (SIN + I ). For
example. le t's consider a telephone line
with a bandw idth of 3{X)O Hz, and sup­
pose the po wer o f a telephone signa l is
30 times higher than the power o f the
no ise. so SIN = 30. We need 5 bits to
represent the number 3 1 (which is 30 +
I ), so the theoretical maximum number
o r bits per second in a te lephone connec­
tion would be 3000 times 5, or 15.000
bps. (Wi th modern telepho ne lines, and
with some tricks to compress data, it is
possible to go somewhat higher.)

Depend ing o n the quali ty of the con­
nection, sometimes the data may have to
be sent too slowly to be of usc, and
sometimes error correction may be
needed . But digita l data can be sent al­
most unlimitcd distances almost wi thout
errors-as lo ng as it goes slow enough.

For this reason, send ing audio and
video analog s ignals digitally is a useful
technique. We will return 10 this concept
later: for no w we need just say that the
idea is to take the audio or video s ignal.
d igitize it with an analog-TO-digital
converter, send the digi ta l information.

ConHlllled on. page 82
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Fig. 3-2. A digital signal, before and after
distortion



A Simple Capacity Meter
Have f un building your own with this simple construction project.

J . Frank Brumbaugh KB4ZGC
Box 30

Salinas PR 00751 -0030

"This simple capacity meter uses the fewest, least expensive,
component parts, most or all of which can be found in any

ham's junk box."

G
rab bags of capacitors, as well
as similar assortments of small
components including capaci­

tors, are often offered at low prices by
mail-order surp lus parts dealers. Similar
opportunities for stocking up cheap ly on
small parts present themselves at every
hailfCfitf1uz~ . methods used for

marking capacitance values, usually
consis ting of a code indicating the value
in pico farads or nanofarads. etc. Some­
times they are marked only with a
manufacturer' s "house" number. The
codes are all different and are o ften ccn­
fusing. We need something to bring or­
der out o f chaos and allow easy
determi nat ion of capacity values.

There are, of course, very expensive
LCR meters available commerc ially, at
prices well over $100, which measure
capacity as well as inductance and resls­
ranee. Full-function digital multimeters
(DMMs) with prices starti ng around $75
usually provide a mea ns for measuring
capac itance . but instruments such as
these arc usually beyond the average
ham's budget. What is needed is an inex­
pensive, simple to co nstruct and use, in­
strumcnt to measure capacity o ver the
most important range used in ham
equipment.

The instru ment described here uses
the fewest. leas t expensive, component
parts. most o r all of which can be found
in any ham 's junk box. It m-easures ca­
paci ty over the range of approximately
25 pF to 0.002 IlF. the ra nge which en-

compasses those capacity values which
usually must be known. In only a few
circui ts-AF and RF filters. for ex­
ample-is it necessary to select specific.
usually nonstandard. capacity values.
Often a trimmer capacitor is added, such
as in VFO circuits, to adjust capacity to
a specific value. But all components in a

c ircuit have tolerances o f 5, 10, 20 per­
cent or more, and beep-use electronics is
a world of vary ing to lerances it is not
nece ssary to kno w the value of a capacl­
tor to the last picofarad. You only need
to di sco ver where in the table of stan­
dard values an unknown capacitor be­
longs, considering its manufacturi ng
tolerance , which is o ften unknown.

For example, an 820 pF ±5% capaci­
tor can have a capacitance between 779
pF and 861 pF and still be considered an
820 pF capacitor. If the tolerance is
± IO%, whi ch is more commo n, its actual
value co uld be anywhere between 738
pF and 902 pF. But it is still an 820 pF
capaci tor and is so marked.

Stray (unwanted) capacitance is added
to every circuit whenever a wire or com­
ponent is added. You can't avoid it; usu­
ally it's no t important except in a few
circui ts, particularly at V HF and above.

As an example, this instrument is
theoretically capable o f measuring to as
low as I pF, but in the real world stray
capaci ty prevents measurement much
below 25 pF. It could be easily mod ified
to measure much larger capacitances.
but since capaci tors of 0 .001 JlF and

larger arc usually used in bypassing and
decoupling where tolerances o f the cir­
cuit are so great, whether you use a 0.01
~F or 0.1 JlF capaci tor. the circuit will
function correc tly.

The Circuit

Fig. I sho ws the schematic d iagram of
the Simple Capacity Meter. VI (a
74LSOO logic chip), two resistors, a
capacitor and a crystal form a crystal os­
cillator operating near the marked
frequency of the crystal.

The RF voltage is taken from pin 8
through isol at ion capacito r C3 and ap­
plied to the modified Wheats tone bridge
circuit. R3 forms two arm s of the bridge,
with the arms ratio variable through the
position of the wiper of R3. C5, which
should be the stable capaci tor specified
in the Parts List , and the unkno wn ca­
pacitor to be measured form the remain­
ing bridge arm s. R3 is adjusted for
bridge balance, indicated by a dip-mini­
mum shown on microammeter MI, and
the value o f the unknown capacitor is indi­
cated on the cal ibrated dial attached to R3.

The instrument is powered by BT I, a
s-volr battery, co ntrolled by ON-OFF
switc h 51. This 9 volts is reduced and
regulated by U2. a 78L05, to the +5
volts required by VI .

Construction

The circ uit should be co nstructed o n a
piece o f perfboard, or on one of the
small general-purpose printed c ircuit
boards available at Radio Shack. It
sbould he mounted in a plasec eoclosurc
rarber than an aluminum case, or one made
from printed circuit material.This will greatly
reduce the unwanted stray capacity.
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"This capacity meter measures capacity over the range of
approximately 25 pF to 0.002 J1F, the range which encompasses

those capacity values which usually must be known."

Comments

In the vast majority of circuits. if. for in­
stance. a 47 pF capacitor is specified but
you don' t have one. you can probably sub­
suture any value between about 33 pF and
68 pF without any adverse effects.
Murphy's Law will always prevent you
from fi nding all the parts values called for
on the schematic diagram. regardless of
how extensive your stock of parts may he.
So d on 't hesitate to substitute. within reason.

When a mica capacitor is called for you
can usually substitute a mylar or polysty­
rene capacitor. and vice versa. If an NPO
or COG capacitor is specified. these two
types are interchangeable. but do not
substitute a different type. Serre ceramic disc
cepecitors arc NPO and will look. as if the
edge opposite the leads has been slightly
dipped in block paint Other than NPO, cc­
ramie disc capacitors are not temperature­
stable and their values shift as tempeanec
varies. Ifanordinaryceramic disccapacitor is
specified, you cansubstitute anyother kind of
cepeciro- for the disc without any problem.

Continued on page 82

meter shows operation to he nonnal. C0n­
nect an unknown capeciior between 11 and12.
Adiust R3 for a dipon the I11CICf. Read the ca­
pacityon the dial opposite the index mark,

Because of normal tolerances, few ca­
pacitors will measure exactly at the cali­
bratcd values. If the indication is quite
close. that is the nominal value of the un­
known capacitor. Extrapolate between
calibrated values as necessary to identify
the capacitance of capacitors lower or
higher in the table of standard values. If
you cannot get a dip within the range of
R3. first check to see that the capacitor
leads arc firmly connected to 11 and 12. If
you still cannot get a dip. the capacitor is
probably larger or smaller than can be
measured with this instrument. It also may
be defective (usually open or shorted).

Switch 51 to OFF when measurements
are completed. to save the battery from an
untimely demise.

Switch SI to ON. Adjust RJ so its wiper
is away from ground. An indication on the

Operation

,

J2

Ml

Bn

Calibration

You will need to borrow or purchase
several fixed capaci tors to use in cali­
brating the dial. The following values,
all expressed in picofarads, are sug­
gested: 33. 47, 68, 100, 150. 220. 330.
470.680. 820. and 1,000. Because poly­
styrene and mylar capacitors are usually
very close to the marked values. this va­
riety will provide the most accuracy. Dip
mica capacitors with a 5% tolerance is a
second option. If you can't get all the
suggested values, get what you can and
use them. You can calibrate other values
any time a suitable capacitor becomes
available .

Switch SI to ON. Connect a calibra­
tion capacitor between 11 and 12. Rotate
R3 for a dip in the indication on the
meter, either MI or your YOM if used.
Mark a short line on the dial in line with
the index mark on the panel. Number
it with the value of Ihc calibration
capacitor. Continue cal ibrating the dial
as just explained, using the remaining
capacitors.

TIle dial will be nonlinear. being
crowded at the high capacity end where
accuracy is less important. but expanded at
the low capacity end where accuracy may
be of greater importance.

Mount the completed knob and dial on
R3. Scribe or otherwise draw an index line
on the enclosure extending a sbort distance
from the edge of the dial.

OFF
+ ",U2 IIII

ON~C2
---

1 2 9 10 ,. +
R, - C5-

3 u
Cl C3 D1 C6 J• Ul

> "= 5 R3
>

R.
/ ""R2

l61 IT 12 1:IT +

"C4 -- -

y,

Fig. I. Schematic diagram/or the simple capacuv meter.
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Leads from the top of RJ through C5 to
11must he a" short and direct as possible.
Leads connecting to 11 and 12 should be of
solid wire. run as directly as possible.
Leads of D I , especially the anode lead,
should he very short. Hold the diode leads
close to the diode body with needlenosc
pliers or an alligator clip to serve as a heat
sink to protec t the diode when soldering its
leads. TIle leads of C6 should also be as
short as possible.

Meter MI can be any of the inexpensive
plastic edgewise or square surplus tuning
meters originally made for CB or home
entertainment equipment. They are avail­
able at bamfcsts and al so from several
mail-order surplus parts dealers for $2 or
$3 each. Movements arc d 'Arsonvai and
usually between 200 and 300 microam­
peres. However. if you own an analog
YOM with a current range scale of 100 to
300 microamperes. you could install an­
other pair of binding posts instead of MI.
and use the YOM on the proper scale in its
place. saving the cost of a meter.

You will have 10 make a dial for R3.
Most hams save the circular metal cutouts
resulting (mill holes for meters and speak­
ers. 'Ibese make ideal dials when while ccrd
stock is glued to one side. trimmed, and the
blankdial centered and cemented or epoxied
to the bonum of Ihc koob for RJ.

Ifyou do not have such a circular cutout
you can scribe a circle on a sheet of heavy,
stiff plastic or cardboard. cut it out care­
fully with scissors or a hobby knife, then
cut a hole in the exact center the diameter
of the 'shall o f R3. If your dial does not
have a d ean white surface. glue a piece of
white paper or index card on it. Trim it
when the adhesive has dried. and cement or
epoxy it to the hottom ofthc knob for R3.
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If you n eve two d itf~rent radios
youll only need one charger to
accomodate bo th radios. Now by
simply switch in g the switc h to ene
left or right. you can detennine
w hich charg in g cup to activate.

By simply changing adaptor cups. the
MasterCharger w ill cha rge any Yaesu.
Motorola, Icom, Kenwood. A1inco. etc.

2-Way Radio Battery

ERIES
BUY DIRECT FROM US, THE MANUFACTURER----------,,--.,-,

MasterCharger'" I & lIa MasterCharger'"1+1
\" l' , EJectricaIJy IcIentk:aI to MastefCharget'" r

NYS residenU aOd8.S%
seics ta~. Add $4 .00 fat"
pos!oJge.md shipping.

Price5 and $peciliciltoos $ubject [0 ch<lnge withOut nonce

W & W ASSOCIATES
800 South Broadway. Hicksville. NY "80'

In U.SA & Canada Call Toll Free 800-221-0732
In NY Stale Call /5161 942-0011 • Fax (516) 942-1944

World Wide Distributorships Ava ilable. Please Inquire

.....,.,.
1l4E U.SJ.•

• ..., '011
'IOU CA' ''"''''...p ""'C! LIST

CIRCLE 191 ON READER SERVICE CARD
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w & W also now stocks bat­
teries for the Yacsu FT-I OR/40R.
The lenm series IC-W 3 1, IC­
21A, lC -T22A , IC -T4 2A and
Alinco 01 190/OJ-0 5

perature applications, a decoupler
system, and improved matching
system and a remote control panel
with limi t indicator.

The antenna provides coverage
from 3.5 ~1Hz to 30 MHI and be­
yond without sacrificing perfor­
mance on any freque ncy. The
variable loading coil is remotely
controlled, so the operator can
tune the entire HF spectrum with­
out leaving the driver 's seat.

The us.I000 uses two basic
mounting systems. The Easy-off
mount allows the entire antenna
to be removed in about 30 sec­
onds for safety or security. This
method uses a tapered stud at the
based of the antenna together with
an upper damping mechanism .

The new single poi nt mounting
method allows the antenna to be
attached to horizontal surfaces.

The antenna can be purchased
as a complete package, or in its
compone nt pieces for those who
a lready own somc of the
hardware.

W & W can be reached at 516­
942-0011 and is located at 800
South Broadway Hicksville, NY
11801 -50 17.

Unlike currently available 12V
power supplies. Cutting Edge's
Powerport has an on-board in­
verter to make both 115V AC and
12V DC power equally available.
This compact unit is built around
a sturdy 12V 7 amp hour gel cell
battery. It can b recharged with
the supplied wall charger or, un­
li ke all o the r models, can be
charged in your vehicle without
re quiri ng the engine to be ru n­
ning. Price: $89.50 + $6.50 ship­
pi ng. F or mo re i n fo rm a tio n
contact : Roger H all. C utting
Edge Ente rprise , 1695 Ri ver
Street. San ta Cruz CA 95060 .
Phone (HOO) 206-0 115 ; FAX
(408) 426-01 15.

Battery on that HT going dead
in the middle of your first QS O
after a night on the charger? W
& W Associates has announced
the addit ion of the VISA R re­
placement battery and elimina­
tor to thei r e xtensive l ine o f
Two-Way batteries. The batter­
ie s are avai lable in 7 .5v @

2000 m A h and 7.5v @

l 200mAh.

VISA RReplacement Battery and Eliminator

New HS-l000AII-Band HF Mob ile Antenna.

Portable A C and DC Rechargeab le Power
Source

Cutting Edge Enterprises has
eleased, a portable AC and DC
echargeab le power source .

Mobile HF operators have a
new choice of antennas. High Si­
erra Antennas has introduced its
new HS- 1000 all-band HF mobile
antenn a.

The design incorporates fea­
tures such as ne w lo w -co s t
mounting options, center-loading
coil for high-power and high-tern -

.....~.--

LUCHI'S
OVA EDClASS
UCEHSEGUIDE

~J

P ubli ca tio n s, Bo x 493 , Lake
Geneva WI 53 147. Get your Ad­
vanced ticket and come up and
pl ay wit h the big boys.

The MFJ1 7 16 is a quarter­
wave on 440M Hz, and a loaded
qu arterwave on 2M. It measures
8.75 inches. The MFJ- I 71 8 is a
helically wound high -Q ante nna
for 2M only. All antennas feat ure
a high strength, high flex design
with a new rubber coaling. Con­
tact MFJ Enterpri ses , P.D. Box
4 94 , Mi s s iss i pp i S tate, MS
39762. Tel 800-647- 1ROO.

them. Whe n activity sett les
down, SmartScan returns to nor­
mal scanning.

Us ing SmartScan, the op era­
lor could select an air emergency
frequency as a key frequency.
When that frequency becomes
active, Probe would begin scan­
ning the local air tower, ground
control, f ire squad an d airpo rt
securit y channels , for example.

The program will run on vir­
tually any DOS-based computer,
and is capable of scanning up to
50 channels per second on ATI
12M HZ machines without addi­
tional memory, graphics cards,
or operating syste ms.

The frequency da tabase en­
gine uses the dB ASE format, al­
lo wing man agement of up to
4,000 groups of 99 banks. Each
bank may contain up to 1,000
frequencies.

DataFile Inc . has re leased a
new version of its comp uter-to ­
sc a nner interfac e so ft w are,
Probe Version 2.0. Th e pro gram
will a llow scanning enthus iasts
to loc k into act ive se ts of fre­
qucncies. and return to normal
scanning whe n traffic d imin­
ishes.

Prohc was developed exclu­
sive ly for Optoelectron ic's
OptoScan 456 and 535 Com­
pu ter- to -Sca nne r inte rface s .
which work with Rad io Shack's
Pro-2oo 5, 2()(){1, 2035, and 2042
scanners. Over 70 new features
and enh ance ments have been
ad ded to Probe .

SrnarrScant allows the op ­
erator to select a set of key fre­
quencies. When a key frequency
becomes active , SmartScan calls
up a databa se of freque ncies re ­
lated to it and begins scanning

This 185p Luch i (W7 KZE)
1995 guide covers the latest FCC
question pool, wit h the questions
yo u'll he faci ng, the answers, and
the explanations. Call it a speed
course in radio techn ology. No
fair just memorizing this stuff
since you're going to need a real
unders tandi ng of it to go on to
your Extra ticket. And it isn't all
that difficult. After all , we have
some seven-year old girls with
Extras. You' re not going to let a
7-yr old kid fake you out, are you?
Spend the $23 (+ s/h) . Ti are

Advanced Class Study
Guide

Number 74 on your Feedback card

NEW PRODUCTS

New Version of Co m puter-to-Sc anner Interface
Software

Rubber Duckie
Antennas

MFJ has rele ased th ree new
flexible antennas for multi-band
and 2M HT users. The MFJ·1717
is 15.75 inches in length, co ver­
ing 440 MHz (where it is a half­
wavelength) and 2M , where it
operates as a quarter-wave .



As soon as a communications
medium which is instantaneous
and unlimi ted in bandwidth is
discovered. radio will he quickly
phased out. just as were smoke sig­
nals. then signal lights. and spark
transmissions.

Mean..... hije , science has. for the
most part. turned a blind eye and
deaf ear 10 the tens of thousands of
reports from seemingly sincere and
sane people ..... ho c la im to have had
contact with visiting En . and mil­
lions of people who have seen
UFOs. Look. once .....e gel far enough
developed so we're ahle 10 visit
planets in other solar systems. I
doubt ....e're going to go in like Ca p­
tain Kirk and offer to share our ad­
vanced technology ....-ith some spe­
cies which hasn ' t even learned to Ily.
And ho...., long have we been n ying?
Well. sure. the Wright Brothers gOt
off lhe ground in 1908. but I ..... as 011
the very firs l commercial flight be­
t.....een Philadelphia and New Yolt..
so practical aviation isn 't very old.

My dad designed and built the
Philadelphia Central Airport (in
Camdenl. so I ....as righT in the
middle of the early days o f com­
mercia! Right. A ll of the well-kno....n
aviators of Ihal era used to come
over 10 our house 10 visi t.

It seems likely that any civiliza­
tion adva nced enough to travel to
other solar systems will also have
survived thei r natural warrior back­
ground and developed a more peace­
ful sys tem for living with their ad­
vanced technology. so the y'J l prob­
ably visit more out of curiosity than
a need to conquer more worlds. And
This would mean a low profile.
which seems to fit exactly what
we're e xperiencing.

Quantum mechanics is giving us
some t nnts on the possibility for in­
stantaneous communications. and
perh aps even space travel over any
distance . But QM seems to be a link
between mailer and thought , so sci­
en tists are very uncomfortable with
it. We're nOI sure what martel' is yet.
and we haven't much in The way c f
clues about thought. We' re like
people 200 yean ago in this respec t,
and still ready 10 cruci fy any
scientist dari ng 10 look deeply inlo
these mailers . U ke the Harvard pro­
fessor and his recent bool on his
interviews wilh ,onlactees.

How aboul you? Are you a Ut-'O
helie \'er? Or sleptic? Do you really
belie\ e that evcry single one of the
e xpert obscners .....ho have reported
in detail on UFOs has been misu ken
or is lying? 1lIa1 e\'ery single report.
with many based on observations by
hundreds 10 thousands of people. ate

baloney? How about , o ntactee stO­
ries? Th<:y are now inlo the lhousands.
with ITIOI>t of me people invoh ed
keeping quiel about it and wr.hing it
had nevCl" happened Are e\'cry one of
these people deluded O£ liars?

Sure. as with any such fie ld.
lhere are a bunch of .....eir~ and

Continued on puge 77
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Cosmologists are having hiller
arguments o ver the age of the uni­
verse. complete with wild credential
..... aving to hack up unfounded theo·
ries. But. whether it' s five. ten. or
fifteen hiIlion years. or e ven ageless.
the oJtls set"1I1S heally thai (al lhere
is other intelligent life. and (b) that il
is prohahly milli \ln~ 10 billions of
yean ahead of us in technology.

Radio has been around fO£ ahout
a hundred years. Two hund red years
ago an)'one I"rediCling that people
an y.... here in lhe world would be able
10 see and talk with an)'OOC elM' al
will .....ould have been locked up in
an insane aSllum. Well. thai was be­
fore mental hos pitals. C(ln.~idering

that technology de\e1opments ha\'e
been speeding up. I suspeCl that any
pretJiClions ..... e might male for 2096
.....ould be as far o ff the mark as the
I K96 predicl ion~ for 1996. wbere
!hey thought we would be up 10 our
annpits in h.ln.t" manure in our
cities_Instead. it's exhaust fumes .

of doughnuts duri ng her pregnancy.
had a child whose favorite food was
do ughnu ts. Sti ll is. They call her
blunpy. One thing I know for sure.
my mother didn't eat much eggplant.

And yes, if you lei Ihe poor kid
hear a 101 of CWo it' II probably grow
up to he an ARRL director . I think
that's prohably what happened to poor
old Harry Daniels W2HD. the ex­
president of the League anti inter­
nationally noted Wayne Green fan.

If you' re into the grandfatber
class. he sure your l ids get copies of
thi s book to help guide them with
your grandchildren.

The one aspect of the book that
di sappointed me WIS the lack of any
attention to me pre-conception
thiegs you can do to give your kids
the best chance at not screwing up
thei r lives the way you have . My
folks smoked and drank. and look at
me. and sigh for whal I might have
been withou t the pre-conception de­
strucnon of many good tnils and
zillions of potential brain celts.

II shouMn' , he any surprise thai
what happens during lhe nine
mo nths of pregnancy. when the child
is growing from a pin-point terril­
ired ova imo a ba by, is going 10 he a
big pan of the programming of this
new computer. Sure. the genes are
like the ROM programming. giving
us instincts. but frum then on it' s
RAM memury anti lillie lckic can
hear and record everythi ng going on
after just a few weeks. And . after
twelve weeks. stan lasting. Ickie
feels pain. is sensitive to drugs in lhe
mother's bluod. and can be seriously
traumatized by ultra-sound or the
missionary position .

Since Dianetics is a lost an . as
far as I know. your hest be t is 10 ere­
ale as little had programming as you
can and not count on being able to
erase it late r. I hope lhat makes
sense. Anyway. I think you'H enjoy
the hook.

Tapping ET's Phone

S ue Your Parents

If I weren't an orphan. I'd sure
haul my parents into court and sue
them for child neglect. This has to
do with m)· reading an e xcellent in­
strucuon book on prenatal care.
You're probably too bus)' in me
hamshack to do what it lakes to have
any kids. bUI if you do ever decide to
tale a few- rniautes off from DXing
10 have a junior or. get this book and
read it or I' ll put you high on my list
of hams to haunt with high line noise
and defective tra nsisto rs after I win
my Silent Key award from the
League (which I' m sure they have
ready. just awaning the dale).

The hook is Prenatal Classroom.
a parents guide for leaching Jour
bahv in the womb. It' s by Van de
Carr and Lehrer. ISB:'" 0-89334­
152-5. 16 1p. $ 13, published by
Itumanics Learning. Box 7400. At·
lanta GA 30309. It doesn't say much
that I didn'tknow before, but it is an
excellent instruction book on how 10

communicate with your unhorn
child. How tc teach it around 50
words. to like music. and stimula te
bra in growth before birth.

Back in 1950. when I gOT inter­
ested in Dianctics and studied at the
Hubbard Diancric Research Fuunda­
non, I found out how much that hap­
pens during the prenatal months af­
fects us later on, It is rea lly simple.
under hypnosis. to regress anyone to
the prenatal period and find the
causes of many current-life psycho­
logical problems. It' s also easy to
erase these devilish infl uences. once
you learn the tricks. As far as I
know. this sluff hasn' t been taught
~ i nce the late ROil Huhbard. who I
l new quite well . started Scientology
and using Ihe lechnology more fO£
hrainwa ~h ing than helping people.
Well. he made hundreds of millions_

Instl"atl of loading up your I"hild
",ith bad hauage. you can gi"e it
one heel of a head Slart by following
the in~troctions in this book. The
AMA , a)s this results in signif.
icantly higher 105. which means thai
if you don't UM' these techn iques .
you are pennancnlly robbing )'our
child of mental abili ty tha t is inher­
elll. It' s bad ellOUgh with our schools
dt.'I1ica tcd to dumbing our kids down
withoul parents adding 10 the mess.

You , an leach your unborn d uld
to communicate .... ith you. 10 rec­
ognize words. and even to like cer·
tain foods. One moIher. who ate II 101:

NEUER SRY DIE
Conlimwd Jrom page 63

So what happened at the nex t
conference ten yean. later. when the
chickens came home to roost? That's
another fascinating story. Remind
me to write about that. I kept in close
touch with the lTD hams for many
years, so I knew what was going on
from the inside . Also. remind me 10

write about how I engineered
Budl('lng' s fon:ed reurement.

Phone 800-274·7371 or f>O l· <,lN ~ M .~K . FAX
f>Ol .924-S" t l . or .,,, <>Ilk1 f<>rm un p'¥~ K ~ fur
ordering infu"" ..ion.

UE220 The F',a\y Wire Alltt"llllll
Handbook by Dave lngr:uu K41V1J. All
of t be reeded mllk'A, ions fill' a full r.ulge
of easy 10 hui kl and 1'11.'(1 "sky wscs."
$9.95
WGP87U34 AU Ahoul Cuhind Quad
Antl'flllllS by Willi.1I 1l Orr and SIu;trl
Cowan "Tte Classic" 1"1 Quad dl'Sij:ll.
theay. c....n,tllll.:uol1, 'l"<'f".uilll1, :'lie'" feed
and marching sy~ems. :"'ewJaaa. $11.95
TAB 327tl ' l'ractind Antt'lulll
Handh' Klk- 2ndalition t,. Jo:<>.C ur.11lis
560-page l>olJl.: is a trea......... S...b ,~,ith

t'undan1t'I-.ms. expIaiJti fl'..~ion of all
lind.<.. and Jll'O\ioh a klll of ea.'»' anIl'f11la

pI\>je(h. $26.95
AR473-t ARRLAntl'OlIB HlK"'- He.t and
llIilSt highly reganb:I infu rn ank·nna
fwdannuh. transmiso.Klll lines. lbign.
and~ofw~ ar-.:nnas. 5.10.(11
WGf'81I07 AIAhuut " eninI! Antl'OJIll'o
bv \\~illiarn Orr. c.:.1~ve 00'0<T.Igt'

ofa/1J;Uw'oonummicalions. 511.95
WGP87m2 Ibm Antl'Oflll H>lIldtK.lk
by William Orr ani Slu:wt ("{"M arl.

EveJ)thing you need lU u.>W .....1UI h.•.am
design.~ arid op:ra:KllI.
SII .95
WGP87077 Simple. I .......-eoo.t Wino
Antl'tlllWi For Ibldio Amaleurs by
\10illliarn Orr and StualtCowan. 1A_ <U>t.
IwIJi.banJ iV'lI.'1IIJaI.; ine~p:tr.h'e h.·all~

"uwr.iNe"~ b Iuffi in ., .>Ugh"
IocaIio:n>. 511.95
AR.wi1 ARRI.'s AIItnlJUR> &
Tedmiqul"\ ror w..-Rand DXinz can be
yOU" ticket 10 low·hand~ $20.00

GreatAntenna Books!

For a free copy. write or call RF
Industrit.-s Ltd. 7610 Miramar Rf"ld.
San Diego . CA 92 I2M202. soo­
233-1728. or E-tltail
" lo:!06l.2261@compu,<it.-rve.l'om".

RF Industries' New
1DO-Page Catalog

RF~'eew 1(O.p;lgc Gla­
log presents an expanded range o f

coaxial corun1tXS. including 30l rew
items. lhe calaIog covers O\ 'Cf 1500

coax pn:ducts. incllllingcilIe asern­
blics, connector kits,universal Ollbpt­
ers, cellular pn:'dl.k.1....and hand tools.
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BRRTER 'N' BUY

send your ads and payment to: 73 Magazine, Barter 'n' BUY, 70 At.
202N, Peterborough NH 03458 and get set for the phone ca lls. The
deadline tor the May 1996 classifted ad section is March 12, 1996.

Tum your old ha m and computer gear into cash now. Sure, you can wait fOf a
hamlest to try and dump it, but you know you 'll get a tar more realistic price if
you have it out where tOO,ooo active ham potential buyers can see it than the
few hundred local hams who come by a flea ma rket table. Check your attic,
garage , cellar and closet shelves and get cash IOf your ha m and computer
gear before It's too old to sel l. You know you're not going to use il again. so why
leave rttor your widow to throw out? That stull isn't getting any younger!
The 73 Flea Market, Bar1ef 'n' Buy, costs you peanuts (almosl)-eomes 10 35
cents a word lor indlVlduat (noncommercial) ads and $ 1,00 a word lor ccmmer­
cia l ads. Don't plan on lelling a long story. Use abbreviations, cram it in. But be
honest. There are plenty 01 hams who kWe to f iJI things, so if it doesn't work,
say so.
Make your list, counl the words, including your can. address and phone num­
ber. lnch.lde a check or your credit card number and expiration. II you 're plaCing
a cornrrercet ad. include an addlliOnal phone number, separate from your ad.
This is a monthly magazine. not a daily newspaper, so ligure a couple months
oetoee the action starts: then be prepared. II you get too many calls. you pnced
it low. II you dorfl gel many calls. too high.
So get busy. Blow the dusl oil, check evefythirlQ out, ma ke sure it still wOOls
right and maybe you can help make a ham sure it sli ll wor1<.s right and maybe
you can help make a ham newcomer or ret ired old t imer happy with that rig
you're not using now. Or you mighl get busy on your computer and put together
a list of sma ll gearlparlS to send to those interested'?

ALL A BO UT C R YST A L
SETS, Theory and construction

of crystal set radios. $9 .95 each.
ppd USA . Send to : ALLABO UT
BOOKS , De pt. 5 , P.O . Bo x
2 2366, S an D ie go C A
92 192. @@BNB2IX)

~OW ox .ao ~IETE RS !

NEW, Kc'\lOB-T UN ED w/D1G I­
TAL DISP LAY. SYNT IIESIZ ED
qrp transcei ver. Comple te kit only
$1 99.95. S& H $7.50 (continental
US ). G U A R A NT E E D TO
WORK. For in fo se nd S ASE:
Call/write to order: S & S EfI\GI·
~EERISG. 14 102 Bro wn Road.
S mith sb urg M D 2 1783;
(30 1)..J 16-066 1.@@BNB334

f'1 -CD BATT ERY analyzer
cycler. PC controlled. I.X)S soft­
ware. S289 PO Box 672. London.
OntarioCcneda N6A .ay4Lamantia
Product.. 519-472·5566 Fax 519­
472-1 702@@B:-.m385

l\I AII LO~ LOO~II S . rx­
\ 'Ef'TOR (no RAI>IO : by Tho­
mas Appleby. (Copyright 1967).
Second printing available from
l OH Af' K.V. SVASHOL~I ,

~ 3 R". S VANHOL~I R E­
SEA RC II LA BORATO R IES .
P.O .Bo x 81. w ashi ngto n DC
200+'1. Please send $25.110 dona­
t ion wi th SS .OO fo r
S& H @@B:-lB420

IT'S BACK! The re turn of the
HW-8 Handbook! Second print
ing . Modifications for the Heath
Q RP rigs. First class mail $ I I. DX
add $4 for air mail shipping. Mike
Bryc e, WB8 VG E. 2225 May­
fl o we r N W. M a ssi ll o n a ll
44647.@@BNB404

HAt.1S- fI\ E EI> COM-
P UT ER RI8BO~S? Lo we st
prices. Color or black . State yo ur
needs. Free in fo. H AR CLY(I),
P.O .Box 8 30A, C oqui ll e , OR
97423@@B~B457

HEATH C Ol\IPANY is se il­
ing photocopies o f most Heathkit
manuals. Only authorized source
fo r copy r igh t m an u als .
Phon e (6 16 )9 25 -5 89 9 . 8-4
ET.@@B:-lB9fH

H EATHKIT WA.'iED! S.B.
Series 'Green Front' forJlll1-\. Ruh..

ert Schk"gli2302 28((hSt Eas. Roy
WA98580@@B:'ffi9 1O

WA:'liTED: Western Electric
Audio Eq uipment. Amplifiers.
pre-amps. tubes. speakers. pans,
mixing boards, etc. 1-8OD-251­
545..J. B:-l B1050

C O D E 5 News and Petition
information. SASE to KB7Pl'OQ .
503 Dubois Atreet, Cheney. WA
99£X).4. @ @ B~BI01 2

C O l\I M O D O RE 64 HAM
PROGRAMS· 8 disk sides over
200 Ha m programs $ 16.95. 32
ce nts stamp ge ts unusual software
catalog of Utilit ies. Game and
B rit ish D isks . 1I0l\IE· SP US
SOf·T WA RE. Box 10M · B B.
Estero FL 339 2H. BNB J052

WA~TED : HA~I EQUI P­
l\I E~T Al'" D R E L AT ED
IT E:'tI S. Do nate you r exce ss
gear. new-old-in-any-condition to
the Rad io Club o f Junio r High
School 22 ,Ihe Nation's only full ­
time . nonprofit o rga ni zatio n
working Iu get lI am Rad io into
schools around the country as a
te achin g 1001 us ing our
EDUCO~1-Educ ation Thru
Communication- program. Send
your radio to school. Your do ­
nated material will be picked up
A:-lYW IIERE o r shipping a r­
ranged, and this means a lax de­

duction to the full extent o f the
la w for you a s we are an IRS
50 I(e)(3) charity in our J6th year
o f scr....ice . It is alway s easie r to
donate and usually more finan­
cially rewa rd ing. BUT MOST
JMPORTA~T your gift will mean
a whole new world of educational
opportunity for children nation­
wide. Radio 's you can write off.
kids you can' t. Make 1996 the year
to help a child and yourself. Write,
phone or Fax the WH2JKJ "22
Crewr todny; The RC of JHS 22,
POB 1052, New York, NY ](KXl2.
24 hours ca ll 516-674-4072 or Fax
5 16-674-9600. Jo in us on the
WB2JKJ CLASSROO~I N ET,
7.238 Mill. 12(X).. 1330 UTe daily,
and 21.395 Mi ll from 1400 to 2(0)

UTe. Meet us this month at the
Charlotte Hamfest.BKB762

R·390A SAI. ES & SERVICE.
INFO SASE MILTRO NIX POB
8{)().1 1 TOLEDO , 0 11 10 43608.
R-390 POWER I~PUT CABLES

S25 .00. AI\-rE:"INA CONKEC­
TORS S I2.50. EXTERKALAGC
MOD $20 .00 PPO. ~ION" -FR I

9A M-6 P M E.s.T. (4 19) 255 ­
6220.BSBH 13A

WA.'iT EI>: BUY ASD SELL
All types of Electron Tubes. Call
(6 12)..J29-9397 . Fax (6 12 )..J29­
0292. C & :'II ELECTRO~]CS.

Haro ld Bram stedt . 610..J Egg
Lak e Ro ad . Hugo M N
55038.@@BI"B91 5

SUPE R FAST ~IORS E

C O DE SUPEREASY. Sublimi­
na l cu sscn c. $ 12. LEA RN
MORS E C O DE IN 1 HO l;R.
Amazing supcrcasy tochniquc $ 12.
Both $20. Moneyback guarantee.
Free C',:nalog: SASE. Bahr-T3, ISO
Greenfie ld , Bloomi ngd ale, IL
60 108.@@B:XBlfr..5

PA CK E T R ADI O. J o in
TAP R. connect with the largest
packet/digital group in the U.S.
C reators o f the T KC-2 standard.

Benefits: newstener. so ftware.
di scount o n klt s/puhlicarion s .
Sl5/year U.S.•S I8 Canofcx. $15
elsewhere. Visan.1C. When join­
ing. mention 73, receive TAPR' S
new book , Pac ke t
R ad io ;W ha l ?W h y?Ho w ? ($9

value ) F R E E! Inte rne t :
ra pr ee rap r.o rg Web : htt p ://
www.tapr.o rg (8 17) 383 -0000
~Iai l : 8987-309 E. Tanquc Verde
Rd . #3 37 , Tucson . AZ 85749·
9399@@ BNBI027

HAM TRADERS
EXPRESS:Buy, Sell or Trade your
Ham gear with low l'ISIl·hto;.'ii licd ;110;.
Published miceamonth. Mailed First
Class. One year subscription S15 .
Free sample copy. P.O. Box 1693,
Byron, GA 3 1008.BN B20 13

C H IPSWITC n - 'Ih give your
HR-25lOand HR-2600 thc same rca­
turcs the BIG RIGS, call (707)539.
05 12 or wri te to ClUPSWrrCH at
4773 Sonoma HWY # 132, Santa
Rosa. CA 95409 for f 'RU:
intom13lion.BNB1033

M or;e C ode C om puter Inter­
(aces $49 .95 . ..... ith CW Fi lle r
$79.95, Free IBM Sha reware and
Ham Catalog. Dynamic Elec­
t renics, Bo x 896. Hartselle, AL
356--1.0, 205-773-2758. FAX-77 3­
7295. BN B 1034

HA'I RADIO O!\"l.I~'F. - A free
Internet magazine devoted 10 the ra­
dio enthusiast. Becoming the #1 site
for Amateur Radio on the Itttl"'TTICI.
vi sit us o n the Weh at hllp :/!
www.acccssone.conv-.vhook/
hronlinc.tmJ de KF7 VY.B!\"B201 0

DTMF Radio Te lephone In­
terrace. Build your own. Simple
slep by step manual with schemat ­
ic s - $ 11.9 5. P.o. Bo x 237. Rock
Spring. GA 30739.B:"oI B I035
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League Hummer

Your First QSO!

Here goes Uncle Wayne. attack­
ing the poor old League again . So
who else has the slupidity to attack a
reli gion in prinl? This time 1 thought
you oug ht to know 300ut a letter 10
QST thallhey' re surely lM.t going 10
publi:ill. It's from Sleven Morris
K7LXC. gri ping about the April ar­
tid e, "Dialing For Deals." The ar­
ticte encouraged their readers to
whipsaw ham deale rs to gel the low ­
est possible price ... thereby evenlU­
ally putting all hut the few dealers
with the lowesl overhead out of
business.

As Sieve points OUI. the end re­
sull of us always shopping for the
lowest possible price forces dealers
to give less and less service to com­
pete . Thus the a rtic le does a serious
di sservice 10 both ham dealers and
amateurs. Of COUThl:, if you aren't
ever going to want an y service and
are happy 10 buy evel)'lh ing by mai l
order fro m the manufacturer, then
perhaps forcing mO~1 of the ham
dealers out o f business isn·1 a prob­
lem . Eventually all manufacturers
will have 10 sell directly via mail or­
der, And that would mean even more
ads for QST. which could he exactly
what the League has in mind in pur­
suing this lack.

~teanwhile. I'm sure that the few
ham dealers left will conunuc 10 ad­
vertise in QST, Ihus ..howing their
continuing support for the League.
JUSl as the whole ham industr)' did
JO years ago when lhe League put
85% of the reu ilen; and manufac­
lurers out of business within a cou­
ple of years.. There isn' l lhe slighlesl
hint Ihal anyone in the ham indusll)'
has leared anything from hi ~,ory.

Ihei r lives. of animals helping each
omer. and so on. If I run into you on
20m I' lI lell you a few more of ~
amazing stories . Like 00",,"' cats in
London knew a half hour or more
before radar w as able 10 pick up in­
coming raids and headed for the
bomb shellers. thus wa rning the
people.

I'll bel you' ve got an anima l ES P
story I'd enjoy. Th e ne", lime I' m in
your area, if yo u have an open re­
pcurcr tha t doesn't lime out in o ne
min utc.T'd love to hear it ,

maybe Sinclair Lewis and John P.
Marquand·s novels were wOJ1h
whi le long lenn.

Back in rchruary I tried 10 ge l
)'OUto read Kinship of .... lI Lift' by J.
Allen Boone. 8 uI my recommen­
dat ion jus t wen t in one eyeball and
OUI the otter. I know lhal for a fact
because if you had read me bock
you'd have wriucn . Ihanling me for
allert mg you to such an incredible
trea sure. It' s nut only an interesting
slur)", it's true, and even WONe, it is
an instru ction manual on how you
can communic ate with your pet. If
you have a problem finding the book
yo u can try nem #5 280, Laura Lee
Books. Box 30 10, Bellevue WA
98009 _ 800-2·B -1053 . A reader lei
me know about lha l_ Get their
catalog. .. it 1i1>IS several of my
recommended hooks.

You see. animals, lacking
speech. communicate on a more psy­
chic level. And they communica te
very we ll without being able 10 talk .
l ' ve had a lot o f pets down through
the years. so I sure wis h I'd known
more about how to communicate
with Ihem. Let's sec, we had a blue
and ye llow macaw for abou t 30
years. And there was a rhesus mon­
key. A Sill-fool indigo who was very
friendly. Greyhounds, Italian Grey­
hounds, Afghans. Burmese ca ts, 3

coup le goats , a couple horses, a tur­
l ey, an African swan goose, and so
on. .

While I was down at the Virgima
Beach hamfe1>t 10 give a couple
lalks, I made my usual pilgrimage 10
the Ed gar Cayce book shop. This
time I onlv fou nd one new book thai
looked in'teresling. It was Psychic
Pets by w ylder, on sale for $6, \l
was a 199 5 reprint of a 1978 book.
ISBN 0 -5 17-69265 · 1: 15Op; hard·
bound. It ' s packed with stories uf
psychic performa nces by pets. Like
the pe l canary IOal lapped on the
window of Ihe nex t door neighbor
one cold. ra iny nigh!. The neighoor
opened the window 10 let u in. bUI it
died at that moment. The neighbor
recognilCd the canary and wenl nexl
door to lell the ow ner and found she
had fallen and wa-\ tJelpless.

Then Ihere was Sugar, a Ven ian
cat, who was lern fied of heing in au­
101l100iles. When his owner had to
move from California to Oklahoma,
he gave Suga r to neighoors who
wanted him rathe r than try 10 force
him to make the 1,500·rnile car tr ip.
Fourteen monlhs later Sugar showed I' ll tJt: t you can remember your
up at the Oklah nma farnl and moved firs t contact . just as I remember
righl in, He had an odd hip defor- mine . Oh, r m nol count ing Ihe times
mi ly. so Ihey knew il had 10 be I used ficlit ious calls and made eon-
Sugar. and nol a cal lhat looked like tacls on .wm cw (called boolleg-
him. They called the fam ily they 'd ging in those days). :"lo, my fin l le-
Iefl him with and they said )'es. gi limale contaCI. license in hand.
Sugar had lefl 13 months ago. lie was on 2-112 melen ,
walked 1.500 miles and found his The rig was a IG-'GT oscillalor-
fami ly in a place he ' d ne~' er been be- super-regenerati"e de lector, with a
fore. Sugar had 10 average about IQ5GT modulator-ampli fier. The
four mi l~ a day, plus somehow gl:t whole works Io\as bu ill inlo a one
fCM:ld and wal\·r. for over a )'ear ! cullic fOOl wal kie-lall ie , complele

Thc book is fil led wilh stories of with banerics and a handle. II was a
animals hei ng clairvoyant and .
warning their owners in tillle to save Contmued o n page 81
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nut cases. SUI then ... e have those in
just a bout every field. You should
see the sluff I ge l in me ....ei rd sci­
ence and health fields! But the
trouble is that in amongst the craz ies
and scam artists there are some seri­
ous and dedicated people who
should be heard . Sorting the wh eat
from the chaff isn't easy.

I have a file dra....er full uf alter­
nat ive healt h claims. The part that
worries me is thaI I dou bt that 100%
of them are phony. So how are we
going 10 find oul wha t's worth while
arnl ....ha l isn' l? In the health field we
know thai lhe medica l establish­
ment.... hich includes our govern­
mcnt. isn't goi ng 10 e ven try. And
we've seen what happens ....hen the
government ge ls involved with
UFOs: cover-ups and obfuscalion ,
They throw dedicah..-d scientists into
prison and destroy their laborator ies .
as they have with Wilhclm Reich,
Royal Rife. and many others. And
tried to do rece ntl y with Naesse ns.

If you are interested in gell ing
involved wi th lhe SEl l project ami
lending your radio car to the mult i­
tudes scanning the heavens fo r er­
rant ET signals. call S(X)-AU-SETI
for instructions. This is a private
group, so at IClI!>l you won't be mess­
ing with Ihl' government. which I
don'tnusr an)' further than my vote
goes. Wh ich isn' l vel)' far. I'm 11)'­

ing 10 remember if I' ve ever had a
ple3--~an t meeting with government
people. Yep, r ve had many very
positive contacts with the FCC and.
since Prose Walker got canned. few
negatives , I can' t Sa)' the same fo r
the IRS. FDA , FBI and a few of the
other government strong-an n out­
fit s. But. even if the proj ect fails to
detect any lIT signals, you'H have had
an ad venture trying if you gel in­
volved. And you' lI learn a 101 about
weak signal reception and antennas.

Frankly, I doubt thai SETI is go-
ing to accomplish much. We'd do a
lot bener 10 look for d ues as 10 3

new communications medium. It's
really arrogan l of our scienli!>ls 10

belie w that lhey' w now in \'ented all
mere is 10 invenl in comm unications
syslems. II reminds me of Ihe at ·
templs a lilli e over a hundred years
ago IU Imild Ilelter telescopcs so they
could luok for ,moke signals or
mirror rcfk'ctioos from other planets.

Have )'ou gOI a dog? A cat?
Some other kind of pel? There' s a
coup le of books I somehow ha" c 10
gel you 10 read. Yes. I lnow. you
only read tt.'Chnical magalines. Or
no~·c l s . So how am I going 10 I:>reak
) '01.1 lOO!oC and ge l you 10 read some
non.ticlion? Sure, r\'C read w mc
wondcrful novels. I' \'e gut 22
shelves of ' em in my library. BUI
few of them added mu ch to IllY life
in the way of underslanding. Well.

N EUER SRY DIE
ConHnued from page 75

WANTED! CD Sideband Base
Station Realistic TRC-57, TRC­
458, TRC-459 or TRC-490. Call
Larry 409-299-1897. Prefe rably
m ini and manual.B~B2012

SP·IO Transc:en'er Kit(January
73)Just S65 postpaid USAJ<:::A~.

Lectrokit., -IDI ~S:Jndu<,ky.OH

44870.H:'-IB2011

Sur plus Electronic ~ficro­

wave Equi pment: 2 crt 4204
Me gahe rt z Oscill at ors, 2 HP
IOS IIE 10 Megahertz Osci ll a­
tors , 2- 1H M egahertz Mi xers , 2·
18 M eg ahertz Po wer D iv id e rs .

Kevin Bell, 306<XJ County Rd .

#9, EIiLabelh , CO 80 107. (303)
646-35~. B;-';B 1003

POOno: 800-274-7373 or 603·924-0058.
FAX b03·924-8613. or see order form
on P"ile 88 for orderi ng mformsli" n,

Waylles Book!
WGI We 1be People Dt:cllU'\' \-\-'ur
'On Our Lousy Gownullent oy
Wayne Gn:en W2NSDII YJOp soft
COVel'. lllis i~ Waync's rqnt
eqllaining what !he major pI'l.Ibkrffi
art facing bcdi r-;e-...' HartvJUre and
!he 00lfiI)', and propcNng simpk,
ilrqlclI>.i\'e soIulioRi: a~ way,10

ha"e g(nt:nVn:fl1departmmlS harPl)'
CUI theire"pt'fJieS by 50% ",ithin Ihn.-e
years; how '? w t !he ~ 0(
il1C3llXl3ling JItSCIlefS by (n'eI" 90'1>;
heM' 10 o;:nd ",d fart; how 10 rab:e !he
dl-f1cil; how to 0,11 mcdicaI CO'>I5 and
impn r.'e health care; how to cut school
CO'l, and imporw schools. An
ao:;ulule Meal at $1 3

IIWIOI in receiver has persis­
tent abo ve IKII3 audio squeal on
all funct ion s . Need
suggestions.Send postcard . Will
reply by phone or SASE. Thanks.
W6GAIl, 61083 Sandalwood
Tra il. J oshua Tre e , C A
92252.Br\B20 14

WASTED, NEW OR USED
AM RA DIO TRAKS\lITIER
FOR CO \ IMU:-.lITY RADIO L1 ­
C£.'JSEDTO BROADCAST A\ 1
BAND 530- 1650 KHZ. POWER
400W OR 200-800 W. FAX
\ tELBOUR:-JE AUSTRA LIA ,
61·3·9360-9 185 .BNB20 15

T-Shirts with Johnson Viking
logo SI5 state size. Viking Ama­
teur Radio Society, P.O. Box 3,
Waseca, ~1 :-.l 56093.BNB201 6



Your Tech Answer Man

o n solid sta re gear kn ows th at
tran sistors o ften wind up protect­
ing fuses! In a monitor. the usual
victim is the supply's switching
transistor. Like a horizontal out­
pUI, it's attached 10 a heat sink. It
may be bipolar or FET, but you
mu st replace it with a compatible
part; most gen eral-pu rpose tran ­
sis tors can' t lake the voltages en­
countered in these circuits.

Be sure 10 replace the switch­
ing transistor afta replacing the
horizontal output ; if you do it the
othe r ......ay, you may just blow the
s ..... it c hi ng t ransi st o r all o ve r
again, fa.ster than you can shut off
the power. Yet another word of
c aution: Sw itching power sup­
plies arc especially dangerous to
service. That transistor is not iso­
lated from the AC line, and touch­
ing it is no different from stic king
your finger in a lamp socket! Be
sure to unplug all po wer and di s­
charge the sup ply 's electrol yt ic
capacitors before attempting to
change the transistor.

Your mon itor sho uld be work­
ing now ! If not . it could have
o ther. more serious problems. If
the fuse still blows. there's an ­
o ther short somewhere. Unfonu­
natcly. a like ly candida te is the
high- vol tage tran sfo r mer. or
..flyback...· Es pecia lly on old sets
tha t have heen on for thousands
o f hour s , thi s part ca n break
down. The fly hac k is what gen­
erates that 30J)(X) velIs , so yo u
can imagine the stress on the in­
sula tion separating its thousand s
of wi ndings o f very fine wire.
Also, there 's an int eg ral high­
voltage rectifier, and that can
short out. 100. Testing for a bad

flyback isn't easy. because th e
wind ings may break down only
whe n high voltage is app lied to
the m. but if the Fl yback shows
bum marks , there 's a good chance
it's the cu lprit. r have seen some
pretty ugly o nes that st ill worked.
tho ugh. If the hori zontal output
blows agai n as soo n as you app ly
power. suspect that Ilyback. The
unfortunate pan is that flybac ks
are expensive and. unless the
monitor is particularly valuable.
you wo n' t want to inve s t the
money to try a ncw one in a set
which could still ha ve other prob­
le ms . Us ually. a bad f1 ybac k
me ans a ru ined se t.

Contillut'U 011 page 8 2

If it were leaking, it might leak
some DC fro m the prev ious stage.
raising the bias. I put in a new cap
and. m ila , al l the sym ptoms went
away! The heat sink stayed at fin­
ger-touch levels. and the dis tor­
lion in the scan disappeared . The
monitor has worked fine for over
a year now. Casc closed.

The mora l? Sometimes those
transistors reall y do have a rea­
son for blo wing out ! Usuall y.
though, the y just go.

Consequences

Last month. I mentioned that
the horizontal outputs generally
fail open. not shorted. In hind­
sight. I think that's not strict ly
true. What probably happens is
that they do indeed short, and all
that current going through them
then blows them open. But. for
perhaps a second or two , they 're
pre tty mu ch a d ead short to
ground . So what?

T hat scenario e xp la ins the
power supply failures often asso­
c iated with blown horizo nta l OUl­

put s. that 's wha t! Very o flen ,
you'll find a blo wn fuse, which
is wh at leads me to suspect the
temporary short ; an ope n circuit
won't blow a fuse! Sometimes,
there's more damage. Frequentl y,
the power supply is damaged. anJ
replaci ng the fuse results in an­
other blown one wi thin mill isec­
onds. Now what ?

Usually, thc problem is another
blo wn transistor! Most monitors
use swi tc hing power supplies.
Those things operate at high Ire­
qu encics, and th ey work quite
hard. In fac t. they're a lot like
horizontal circuits. Just about ev­
ery personal computer OUI the re
uses one, and millions of them are
humming along. year afte r year.
wi th no problem s. So . why do
they die in monitors? Many com­
puter supplies have built- in short­
circuit protec tion, and will simply
stop and stan unulthe short is re­
mo ved . with no dam age . If
you've ever heard a co mpute r
supply go "sq ueak sq ueak" o r
"t ick tick," you kno w what I'm
talki ng about

M on it or su pplies. th o ugh .
rarely have such protection. When
a short is placed at the output, the
fuse blows. Shouldn' t that protect
the su pply? Yes , b ut anyo n e
who's spent much time work ing

CluesMichael J. Geier KB 1UM
clo 73 Magazine
70 Route 202 North
Peterborough NH 03458

Last t ime. we were investigat­
ing the repair of harnfcst-procured
compurer monitors. We got as far
as replac ing the horizontal output
transistor. Le t's take up where we
left off:

Why?

I was puzzling over this when
I took a good look at the screen.
The picture looked pretty nice .
hut the image was a li tt le
squashed at the edge ; the horizon­
tal linearity was poor towards the
right side of the scan. Did that
mean anything? I visualized the
horizontal CUITem waveform driv­
ing thai scan. Knowing that TV
images arc scan ned from left to
right (as viewed from the face of
the tube in the normal position), I
realized that the right side of the

Before we move on from the screen is reached when the cur-
horizonta l sec tion, it would he a rent through the yoke (magne tic
good idea ( 0 ask just why those deflection coil s) is at max imum
output transisto rs hiow OUI. As I (when the trans istor is worki ng
me ntioned. they work very hard . the hard es t. and its input is a t
and at fa irly high vo ltages and m aximum) . That non-linearity
curre nts. Those factors a lone are me ant distortion o f the scanning
enough to ensure highcr-than-av- waveform. But what would make
eragc fai lure rates. In many cases. it d isto rt? Transis tors become
the t ransistor can be blown with- non-linear when they reach their
out th e monitor's having any mini mum and maximu m limits of
o the r problems . Some times , amplification. Rather than simply
though. it isn't that simple. CUlling off completely or swing-

A while back. I ran across a ing totbc full supply voltage. they
monitor with an odd problem . It begin to amplify less. This occurs
was stone cold dead and . sure only over a very narrow region.
eno ugh . the horizontal o ut put Since I knew the transistor was
transis tor was popped. A new one d istorting at its maximu m point.
brought the set back 10 life. with that suggested tha t it was being
a pretty dece nt pict u re . C ase ovcrdriven. out o f its linear re-
closed. right? Well . nor quite. The g ion . However. if the drive sig -
seller had been honest and told me nal were simply too big. the image
that he ' d replaced thai same ttun- should have been too wide, per-

sistor just a few weeks earlier.The haps even off the screen. If any-
set had worked for those few thi ng . thi s o ne w a s a li llie
weeks and then died again. What narro wer than i t should hav e
was taking out the lransistors? heen. O nly one thing wass left: the

One tou ch with my finger mld bias had to he 100 high. In othe r
me the answer. Th e heat sink was wo rds . the DC lc vc l o n the
},ol .' O f course. di ssipa ting heal is transis tor's ba se had 10 be too
the purpose of a heat sin k. hutthis hi gh. causing the transi stor to
wa s r id ic ulo us. With in o ne co nduct too mu ch , and drivin g it
minute o f turn ing the se t o n. yo u out o f its lin ear region. That sure
could ha ve fried eggs on that alu- would explain the heat !
mi nu rn shee t. Heck. my s tove A quick glance at the ci rcuit
doesn 't work that fast ! (By the hoard, however. showed that there
way, if you're going to try this were no bias resistors going up 10-

test, he darned sure that heat sink ward the po wcr supply. The only
is at ground potential flrst-csome res istor was from the base to
of them ha ve serious voltage on grou nd . Co u ld it be b ad ? II
them and will give you a lot more checked out right on the money.
than a bum .) What could he caus- What else could supp ly DC to the
ing the heat sink 10 get so hOI. base o f the t ransistor? IImm m,
especially co nsidering that the there was an electrol yt ic capaci-
darned monitor workcd" tor coupling the signal to the base.
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HOMING I N

Ph oto A . A [our-whip maS"elic-mOllnl Doppler array is easy (0
install on just about (lny veh icle, jim n aremore K5QQ uses these
inexpensive whips with his home-built Roanoke Doppler.
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Joe Moell P.E. KOOV
PO Box 2508
Fullerton CA 92633

Doppler An tenna Update

"what's the best equipment for
"inning 2 meier T-hunlsT' Thai's
the question I am asked most fre ­
quently by hams contemplating
their fi rst searc h fo r a hidden
transmitter. As you might expect.
the re is no simple an swer. I have
seen me VHF radio direct ion find ­
ing (RDF) setups of hu ndreds o f
hams and they're all somewhat
different, justlike snowf lakes.

To narrow the field. let' s pre­
sume you 're preparing for a be­
ginners ' mohile 'J-hunt. You wi ll
probably have to drive urleust 10
miles. so you need an RLW setup
that moums on your car so you
can find the signal direction while
moving along. You don ' , wam ro
he constan tly stopp ing and getting
out to lake bearings. This el imi­
nates the "bod y shie ld ing " tech­
niq ue a nd s imp le "but-w ing"
bu zz-bo x attachmen ts for your
handic-talkic.

The favorite mobile RDF an­
ten nas in my area for the ha nds
fro m 144 to 45() M i ll arc home­
brew quads o f three 10 six cle­
ments. Yagis of the sa me h00 111
len gth s are also co mmon. No
RD F device in the ham market
has more sens itivity than a simple
yagi or quad and nothing works
better whe n the hidden signal is
horizontall y po larized. T hat ' s
why South ern Cali forn ia ham s

prefer this method : weak signals
are common o n our hunt s , Of
course. a rota ting four-element
qu ad is a bit c u mbe rso me to
moum on a car. but that's what
al most every hunter docs.

On the other hand , the T-hu m­

ing condit ions in your area might
be more like tho se in Phoe nix,
where hi ders usually put O UI

strong signals with vertical po lar­
ization. You can use a beam there,
as many do , or you can UM: an­
other popular RDf me thod that's
based on the Doppler effect.

Typical Doppler RDF sets for
VHF have from three 10 e ight
equally- spaced q ua rte r-wave

Numb« 79 on your Feedback card

Radio Direction Finding

vertical whips arranged around an
i ma gi n ary ce nte r po in t o n a
ground plane. A n RF switchi ng
circuit connects whips 10 the nar­
row-hand F\ I recei ver, o ne at a
time in sequence. Thi s makes the
receiver think it is connected to a
single whip tha t mo ves in a cir­
cular path around this imagi nary
center poim .

When this pseud o-rota tion is
d one at h igh speed (a ppro xi­
matel y 500 times per-second) , the
Doppler effect causes freq uency
modulat ion to appear, superim­
posed o n the rece ived signal's

aud io. It sounds like a tone at the
array's spin frequency. The phase
o f this tone . relative 10 the whip
s ..... itching sequence. is processed
to determine the direc tion of the
incoming signal. Doppl er be ar­
ings are usuall y d isplayed o n a
ri ng o f eight 10 32 light-emitting
diodes. The number o f LEOs is
ind epe nde nt o f the num ber o f
wh ips.

Doppler sets are appealing be­
cause they pro vide instant hear­
ing readout. They arc gre a t for
t racki ng short transmissions be­
cause th e y update the bearing
many ti me s pe r second . Since
t he y h a ve no mo ving part s ,
Dopplc rs arc easy 10 install and
use o n a lmos t a ny vehi cl e .
R OFers in vo lved in voluntee r
enforce me nt lik e the m be cause
they arc much less conspicuous
th an be a ms . O ne o f the mos t
popular designs for hams is the
ine xpens ive Roanoke Dopple r
(see sidebar).

Is the Doppler Working?

A lot of my e-mail in recent
months has been about my new

wideband antenna sw itching ci r­
cuit for the Roanoke Doppler. It
uses Plr\ diodes at each end ofthc
four whip coaxes to improve iso­
lat ion and c ontrol im pedance
at the .....h ip bases. Plans for it
are in " Homing In" for April and
June 1995. If you missed it. I' m
sure thc folks in Peterborough have
hack issues to sell . For the ITlOSI
pan. everyone who has written is
enthusiastic about its performance.

Ji m B arc m o rc K 5Q Q se nt
some pictures of his version made
from H ustler Ua,..1 magneti c­
m o unts (Photo A) . T he y cos t
about the same as the en mounts
tha t I used and he says there is
plenty o f mo m 10 add the resistor
and PI:\ d iode in the base. You' ll
find these mounts a t many ham
radio s tores.

Some corresponde nt s noted
that mobile Doppler indicatio ns
on .f40 MHz sig nals fl uctua te
much more th an o n 2 me ters. Thi s
is normal. RDFers who hu nt roth
band s have seen thi s phenomenon
with both beams and Dopplers. It
o ccurs because muhipath be­
comes more prominent as you go
higher in frequ ency.

Multipath causes several appar­
ent s imultaneous bearing direc­
t ion s due to s ignal reflec t ions
from buildi ngs and other nearby
terrain feat ures. S ince the ability
of a surface to re flec t a radio sig­
nal is proponional to its size and
smoothness in te rm s of wave­

lengths.there are far rnorc objects
around that will reflec t 70 centi­
me ter wave length signa ls, com­

p a red to s ig n a ls of 2 m e te r
waveleng th. The best way to co m­
bat mulnpath is to keep moving
an d "eyebal l average" yo ur direc­
t ion indications as you go along .

It' s a lways best to verify proper
operat ion o f an y I{ Dr setup he­
fore goi ng out to hunt a signa l in
an un known locution . Th e obvi­
ous way to check your Doppler
would he 10 lake a q uick walk
around the car witha transmitting
hand-held . watching th.. LED d is­
play to sec if it follows along . But

th is is not a re liabl e method , par­
t icularly on UHF. A perfectl y
good ante nna system is likely to
give bad result s, for two reasons.
First, the display elec tronics and
switcher diode currents may be
upset by the intense RF fie ld from
the HT.

More important. a Doppler ar­
ray is desig ned 10 work with a
" planar" wavefront in the " far

fie ld ." to use so me terms that
$l()()...an-hour antenna enginee rs
like to toss around. Put more s im­
ply. th e wavefro nt coming off
your HT s "duckie" is a ci rcle that
expands outward . It's just like the
ring of ripples you get .....hen you
toss a rock into a still pond. When

the transmitter is very close to the
receiver (in th e " near fie ld"). the
part of the w avefront that strikes
the recei ving antenna has a lot of
curvature to it . When the T is
many wavelength s away ("far
field"}, the wavefront ci rcle has
become so big tha t the segment
reaching the recei ve r has ve ry
litt le curvature and appears to he
planar.

Another factor to consider is
that Doppler accuracy can be de­
graded by proxim ity 10 anything
that disrupts the planar characte r­
is tic of the incoming wa vefront.
Other communications antennas on
your car may "pull" the Do ppler
indicat ion in their direc tion. Th e
e ffect is most de trimental when
whips arc in front of the Doppler
arra y or when you have a r otatable
beam mounted on the car.

When correspondents tell me
th a t the ir Dopplers j ust don 't
seem to work righ t, I urge them



Figure J. Schematic of the lJ0l'l'ler switcher/p reamp designed hy
Jim Sorenson KA4IlA. All fo ur preamps are identical, so only 011t' is
show". All capacnors are surfoce-mount chip tvpes.

Photo C_Processing and display
electronics are on separate
boards in the Directional
Systems Doppler unu.

giving 10 dB quiet ing with only
0. 125 micro volts ill the antenna
j ack. With it. the Doppler sensi­
tivity difference between the two
swnchers was only 2.3 dB . This
makes sense when you realize that
th e no ise fig ure o f a MAR ·-I
preamp is not nearl y as good as
that of the IC -32AT front end.

In summary, cha ngi ng to Jim 's
s.....itcher ci rcuit w ill g ive an over­
all sensi tivity boost 0 1' 7 dB or so
if the recei ver in your Doppler
setup is average. But the improve­
ment will be much less if you're
using a receiver with high sens i­
tivity and an excellent noise fig­
ure with your Doppler. With a
"hot" recei ver, it may be difficult
to tell the difference in sensittv•
ity wh en 'f-bunung. My on-the­
road expe riments confi rme d thi s .

Over the ye ars , KA4 11 A has
built about two dozen an tenna
prcamp/switchers for hams in his
area. with hel p fromAndy Glass
W D4MYL, who helped test the
circuit and write the documenta­
ti o n. Jim has formed his own
company, Direct ion al Systems. to

distribute hi s Doppler products.
They are popular with ham bal­
loon trackers in the Atlanta area.
Accordi ng to KA..tUA. multipath
isn't a bi g problem when the tar­
get signal is coming from a para­
chu te payload thousands o f feet
in the air. " When ir's above you.
the Doppler j ust loc ks in solid,"
he says.

Jim's preamp/switcher covers
the 2 meter, 125 em and 70 ern

hands. requiring whips o f appro­
priate length and spaci ng for each
hand. In addition to the switcher
(Photo B). he abo sells a set o f
two circuit boards for Doppler
processing and display, based on
the Roanoke design . These high
quali ty boards are double-sided
with solder mask and silk-screen

w ill adversely a ffec t beari ng
accuracy.

J im selected the ~tAR-4 ampli­
fier, which has 8. 2 d B speci fi ed
gain in the 140 to -ISO Mill ran ge.
Specified noise figure is 7 dB .
Fig . I sho ws the schematic of
KA-IllA's antenna switch, wh ich
has a separate monoli thic pream­
plifie r for each whip. Selection in
sequence is done by keying each
MAR--I on and o ff with Zete x
ZVP-4 105A metal-oxide serni ­
cond uctor fi eld-e ffect transistors
(MOSJ-bi s) , available from Digi­
Key. Circuit layout mu st be done
carefully such tha t path len gth
through each of the four preamp
chann els is exac tly equal. The
be st way to control path length is
to use an e tched board, as Jim did.

I wa s eager 10 compare Jim 's
ante nn a swi tche r again st my
wideband PI1'\' diode switcher. I
tested both in my "I-hunt van and
I also measured overal l senstuv­
lry o f each on the be nch with a
calibrated VHFfU HF signal gen­
erator. 1 use a Regency ~tX·7000

continuous coverage scan ner for
receiving with my Dopplers, be­
cause I wanr to be able 10 perform
RDF on any frequency from 120
to 500 M Hz. It has 0.2 micro volts
for 10 dB FM quieting sens iuv­
ity in thi s frequency range . That' s
more sensitive than man y other
scanners, hut not nearly as good
as most ham-band mo bile and
hand-held receivers o f th is de­
cade.

when I fed the 1-16.565 MHl
signal gene ra to r o utput though
each of the two switcbcrs (with
rotation stopped), I di sco vered
that the :\tX-7000 could detect a
7 .6 dB weaker s ignal wi th the
KA·UIA switcher than with the
new Roanoke PI;o.I swncher. for
the same amount of quieting . This
approxi mates the gai n o f the
MAR -4 a mp lifie r stage. with
coax losses.

Docs this mean th at you can
gain enough sensitivity to douh le
your Doppler 's range by s imply
cha nging from a PI~ switche r to
o ne wi th :\1 AR prea mps '! No t
necessarily. The rec eiver yo u usc
makes a big difference. as I found
wh en I re plac ed the ~1X ·7000
scanne r with my IC-32AT ha nd­
talkie and repe ated the scnsinv­
ity me asurements. Th e IC-32AT
has a much "boner" recei ver.

#2
#3
#4

50 m ill ivo lts o f each o th er.
Vo ltages at the inducto rs (L10 1.
Ll(4) should al so be within 50
milli volts of each other. On the
othe r hand . vol tages on the cen­
te r conductors of the four coaxes
(bet.....een the series PI:\! d iodes)
may not be equal even on a .....ork­
ing un it due to minor differences
in diode leakage.

I regularly check my Doppler's
operation by taking bearings o n a
repeater atop Mount Baldy. One
day I observed that the display did
not track the repeater as usual. II
just bounced arou nd in one quad­
rant o f the di splay, no matte r
which way the car wa s tra veli ng.
I checked the DC whi p voltages
and noticed that one was differ­
ent from the others. Sure enou gh,
a resistor lead in one antenna ba se
was poorly soldered (oops!) an d
had lost contact, keeping the two
PI :" diodes in series with th at
whip from conducting. O n an­
o ther occas ion, a vol tage check
caught a short from coax cente r
conductor to shield at a .....hip base.

A Switcher With Gain
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to chec k over their antenna sys­
tem very carefu lly. Then I recom­
mend having anothe r ham check
to sec if there is something they
are cons istently mi ssing. Murphy
mu st like Doppler arrays. because
the re arc lo ts o f ways to make
m is ta ke s in hooking up a
switcher. Besides the usual shorts
10 ground and bad connections. I
have seen uni ts with reversed wir­
ing of logic lines , two logic lines
shorted 10 one another, failed PI1'\'
d iodes du e to o verhea ting du ring
so ld ering o r accidenta l hi gh ­
power transmissions. and incor­
rect place me nt o f whi ps on the
vehicle.

An osci lloscope is the best in­
stru me nt fur checking anten na se t
switc hing waveforms. but yo u
can ofte n find a failure or wiri ng
error wit h j ust a digita l vo ltme ­
te r. To c heck you r wide band
Ro ano ke Dopple r s w i tc he r
quickly, verify the +3.5 VDC bias
on the shell o f each coax connec­
tor with respect to circuit ground.
with pseuco-rorauon turned on,
the average OC voltages o n the
four whip rods should be within

O..crttr years,Doppkr users have
I\.~>J. for ways io ovcrccce !he in­
tereuRf losses of antenna s.....itch­
ing circui ts. Jim SO'Ulson KA·UlA
began experimenting ....-ithnxJOOlilhic
RF gain blocks from Mini-Circuits
Laborarodcs in the antenna switcher
of his Roan oke Doppler about six
years ago. He found that these tiny
preamps arc manufactured to wry

/'/w lfl II. KA4/1A s s witcher is close tolerances. so the signal phase
laid out 0 11 a 2-1/2 inch square shift throJgh each of the four whip
board. Tile MOSFETs and NF channels can be made nearly idcn ti­
chokes are visible. Monolithic l<tl ,l his is \"Cf)'impolt:lI1tbeca"seany
amplifiers are on the other side. difference in phase or t ime delay
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egregious, inexcu sable and disappoint­
ing oversight.

In it I propose a simple. inex­
pensive way 10 cut our American
pri son costs by atleast 90%, ...hile at
the same time prov iding unlimited
pri son space and an ac tua l re -educa­
lion for the inmates. With 1.1 mil­
lion Americans in pri son. and al a
cost of around $30.OCMJ a year each,
that's $33 billion go ing dln'.. n Ih.:
tubes just because we ' re 100 lal )' 10
change our prison system. I also pro­
pose a pa inless ...ay to cut lhe COSI~

of o ur federal. slate and local bu·
reaucracies by 50'l- within three
years- Irs a bureaucracy tha t has a
larger labor force today than is
.....orkmg in manufacturing. Then
there' s a novel \\.'1)' OUI of our wet ­
fare mi sery ; a way to cut crime b)' at
least 8O'l_ and so on. I've been gel­
tmg wonderful icuers from people
who've read the book. You know. I
haven't had one letter yet sa)'ing my
creative approaches 10 these cur­
renny insoluhle problems .. on'r
wort. They just wam to kno w how
come Clinton has n't read the book .
Or Pero t.

This all s tarted a lnKlSl three
years ago ...hen Governor Gregg
(now Senator Gregg) called and
asked if I would serve on a xew
Hampshire Economic Development
Commiss io n. Since around 30 o ther
businessmen aod politicians had
been tapped for the " ho nor," I ex ­
pla ined th at I wo uld probably oc
more of a trouble-maker than me
others co mbined. I was right.

It didn' t take very ma ny Com­
mission meetings for me to discover
that precious little wo uld ever he ac­
compli, hed wi th 30 peolllc sining
around a big tahk . That meanl tha t
while onc pomificatcd al len gth, 29
, at there UOI IisTcning to what wa~

being said becausc they we re hu,y
thinking aOOul wha t Ihcy waDle,1 In
say. should Ihey e ....e r get a chance.
Naturally we made zero prugress.

So we split in to su!xoJlJ ml1 tecs,
each of which held hearings. I al­
It~ nded as many of these a, I co uld
and a, ked end tess que, tions. Th e eJ; ­
pen s ...e in,'ilcd in 10 lesfify did Iheir
hesl 10 eJ; plain Iheir problem s and
fa iled solutions. and Ihen ga\'t: 01 ':

Ii sls of books 10 read so I could learn
more. I read ' em. I read a co up!.:
hundred books o,'er lhe nexl two
)·ears. and I'm still .'II il in e\'.:ry
available momeDl.

The Commission was fonned be­
cause r--ew Hampshi re ..'as suffering
b)' far Ihe worst of all 50 slales from
Ihe recession . 1be Go\'Cmor and Ihe
Legisla ture sai d fhey ....ere looking
for guidance. but Ihey '\aIled the
Commissi on .. jlh enough polil icians
10 e\ entually' ..ink il ...ithoutlea\'ing
a ripple ...euept for my r.:pom.1be
Commission ne\'Cr e\'Cn handed in a
fin al report . The meet ings jusl sort
of quietly p.:lered OUI.

Once I had a good gra._p uf
lhe main problems facing 1'.:....Se,eral hundred 7J rcadcn;

ha \'e read Ill)' b,," k, !kcla,., Uar.
Alas. ..... ' e ra l Ih..u",nd nn en'I. ..an Continued on PU!Je R7
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W ell, Ha\ t' You R e a d It Yl·t?

Nfufo SOV o/f
Continue d fro m pU!j(' 77

circ uit from Rndio magazine, which
ran circles around QST in uiosc days
when il carne to fun build ing
projects. And we all buill our own
rrancnuncrs. Heck. we had to. since
almost none were available
com me rcia lly umil '0'1."11after WWII.

Hams originajly hu ill their own
receivers. tout then the day afte r the
first commercial receiver came on
the ma rker, they stopped building
the m . I wasn ' l there when it hap­
pened, but n ....as about tho: time the
Nanonal 5W-3 arrived. !\Iany hams I
visited ...ere still u~ i ng lhe 5W-3 in
the tare 19J(b .

M ) ' first comacr ...as with
W2!\ISV, Dearer Miller. Dexter was
mostly active on the 160m and was
forever discussing which new re­
ceiver he ....as going to buy. BUI he
COlI"l" maLt up his mind aOO evenar­
ally diro wilhoul ever having eojoyed hi.
.narn. [):J;!Cr had a p:n.:rum slorIn :h
aOO srnoL:d.!oO hi: di<II' ! make ilnu ..h
piN: hi.. .:arI) ' 50;;.

Yes. my flrSl CVI11a\.1 .. a..s IIIoldo: with
me CarT)ing my' \\ alh:-ull,;je, .. ail ing
OO'M n lilt: hill in TIIJ)·. l"t...... Yorl.

Actually. I g.ol my license almost
by accident. r d tried a couple uf
times, bUI throu gh panic had fai led
the l Lper code test. Thcn a friend
asked me 10 go along wuh him while
he look the test. Why not? So I prac­
ticed my code for a few minut es the
night before, but I .lidn·t ex pect 10

pass, so I didn'l b other I..okmg arrhe
Q & A manual.

~ty fr iend sat be hind me during
the test. I couldn't believe how easy
Ihe codc lesl was ' I had no prohlcrn
copying it 100 %, but thai was he­
ca use I' d e",pel'ted 10 fail. so I
wasn' t lense or slressed. When it
was over my friend had almost a
blank paper. Y~'t the nig. ht bdorc he
was copying 15·pcr with no lrtlUblc,
He never did get his ham lieerhe and
we lost an excelle'nt and crealive engi­
neer. Il l.' later opened a wcll·known
audio Iaboralory in I'ew Yurt.

I \\'as aho act ive from lhe college
dOrIUSon 2· ll2m wilh a regeneratiw
reeeh 'er I' d built and a pair of 76s
wilh a long-line lank circuil. And on
160m wi th a T-125 final. Bo)'. did
that raise Cain \\ith Ih.: lillie Acnx:
broa<kasl radios around the donns. I
had 10 op.:rat.: 1II0si ly ancr midniglll .
We ll. IhaCs when you wort Ihe besl
DX on Ihal hand anyway. I .....on lhe
19-1 1 S.. eep'lakes for Illy s.-crion
jusl on 1 6Om ~ And I was lalking
away on 160111 on Decemhcr 71h
19~ I ... hcn I got word from a ham in
weslem New Yor~ ahoul Pearl Har·
oor. We \Io tre flu l off lhe ai r lhal
. an.... da y. with WIAW cha.ing
e\'Cf)one off.

I

Com p lete plans for the basic
Roa nok e Doppler RDF set with

s ing le -ba nd PI:" d iode antenna
s witcher are in T ra nsm itter
Hu nting- Ra d io tnre cnon
Finding Simplified by Joe Moell
K0 0 V a n d Tom Curle e

WB6 UZZ. This 3 23-page re fe r­

cncc hook (TA B/~1cGraw-Hil l

# 270 I) covers all aspects o f

RDf a nd i s a v a i l a b le f ro m

Rad io Hook sho p .

This Month's Resources

Directi o nal Sy ste m s

P.O. Ro x 8 1881

Conye rs GA 3020 8-94 26

E -m a il: ka-tiia ceradio.org

Digr-Key Corporation

70 1 Brooks Avenue South
P.O. Bm. 677
Thief R iver Falls Ml' 56701

(800) 34445 39

Min i-Ci rcuits Laborato ries

13 Neptune Avenu e

P.O. Bo x 3501 66

Hrooklyn :"\Y 11235

(7 18) 9344500

the add re s s at the beginning of

th is art i,le. E3I

m ark in g s fo r e ac h com pone nt

(Photo C). A m atch ing e nclo sure

is also a va ilable (photo Il ). De ­

pen ding o n your home-brewing
abilities, you can huy bare ho a rd s,

b o ard/ p a n s ku s. or full y a s ­

sembled/tested Do ppler sets from
Directio na l System s. Wri te to the
address in the sideba r fo r pric es ,

D irectio nal Sys tems kit s and

boards includ e detailed pans lists
and assembly in struction s. Com­

ple red units have a profe ssio na l

look , T he b iggest g r ipe I had

afte r testing Ji m ' s version of the

Ro a no ke Do p p le r was t hai the

direction -indicat ing LEOs are

quire smal l. The front panel does

nOI include the scan-stop switch

and indicators for Low Signal and

O verload. hut they can be incor­

porated b y drill ing som e more

ho les and addi ng ihc parts .

Kee p the letters a nd e- m a il

co mi ng with you r experiences
u sing all kin d s o f RD~ e q u ip­

mcnr. I st ill occasion ally expert­
cnce short- term e-ma il outages, so
if you're e xpec t ing a re p ly and

don 't gel o ne w ith in two .....eeks.
send your me ssage agai n. E-ma il

goe s to: Ho mtngfnesuol.com o n

Int ern e t o r 7 5236,2 165 o n

Compugcrve. Send posta l ma il 10
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Once you get your monitor work­
ing' you'11 want to adjust it for the best
picture, Nexttime, we'll explorehow
to set up the focus , screen level and
color balance. Unti lnext time,73 from
KBIUM. III

Communications
Conlinued f rom page 70

and then at the receiver con­

vert it back to the aud io or

v ideo s ignal with a digi tal­
to-analog converter . This
metho d is curren tly used in

compact d iscs, in digital au ­

d io (s uc h as the WAY fi les in

computers), a nd in dig ital ra ­

dio . It is also now used in tele­

phone systems, fo r sending

voice sig nals th rough fiber o p­

tic cables, and for an e ntirely

new telephone system c alled
IS DN o r the In tegrated Ser­

vices Digital Network. ISDN

will eventually provide direct

digital connections to yo ur
home, whic h can be used not

j ust for p honing yo u r friends,

but also for sending digital

data and pictures. Fa

RSI( KOBOOM
Continued from p age 78

If the power ligbt comes on and
the fuse doesn' t blow, but you still
don' t get a picture when you con­
nect a computer, take a look at the
bac k of the pict ure tube. If you
don' t see an orange glow from the
fil aments, they aren't ligbting.
Many are driven by the horizon­
tal outp ut circuit, via a fast-recov­
ery recti fier. This is a special part,
and an ordinary 1N4000-type part
won't work. I recently ran into
this problem, and replacing the
diode brought the set to life .

Hopefully, your monitor is now
fixed. If not, you've got a stan­
dard troublcshooting joh ahead of
you. If the se t seems dead, chec k
speci fically for ac tivity in the
horizontal oscillator circuit; no
signal, no high voltage and no
picture ! On many sets, even the
power light is driven from this cir­
cuit, and that 's a valuable clue. If
the power light is on, the horizon­
tal is runni ng! Some sets, though,
drive the light from the switch­
ing power supply, so follow the
wires back to the board to be sure.

Set 'Em Up

Subscribe to 73 Maga­
zine the easy way.•.ca ll
800-274-7373 or FAX
603-924-8613.

want, bur, smce you ' ll be

using a tuner so you can use

several h am ba nds , the w ire

le ng th isn' t parti cu larly

important.

I t 's better to o pera te fro m a

room other than the o ne in
which yo ur antenn a IS In­

sta lled. W hy expose yourself
to RF if yo u don ' t have to ?

(But this isn't very impo rtant if

you're runni ng under 50 watts .)

Disclaimer: This an tenna may

not work well if you have a metal

roof (maybe try loading the roof

as an antenna); or there is metal
mesh holding the stucco on the

outer wall; or a metal heating or

air conditioning duel runs above

the ceiling near your antenna; or

Murphy got there first. D

BTl 9V alkaline battery
C I,C3,C4,C6 O.Ol llf disc

ceramic capacitors
C2 10 }.IF 16V electrolytic

capacitor
C5 220 pF polystyrene,

mylaror dip mica
capacitor

Dl Germanium diode:
IN34, IN60, IN90,
IN270

JI ,12 Binding post
M l Meter, lCXl-300 IlAfull

scale (sec text)
RI, R2 560 ohm 1/4W 5%

resistor
R3 Carbon potentiometer,

20) to 30J Ohms
R4 IK 1I4W 5% resistor
5 1 SPST toggle or slide

switch
Ul 74LSOO
U2 78L05
Y1 3.57955 MHz crystal

(sec text)

Parts List

ratcly known, you can check dial

accuracy or use the signals as an

aid in alignment, or just tweaking

for maximum gain. PI

A Stealth 40-10 Meter
Continlled Jrom p age 55

WANTED
Fun easy to build

projects for
publication in 73.

For more info send
email to Richard,

the technical
editor, at

rlubash@top.monad.net
or snail mail to

73 Magazine
Alt. Tech Editor.

A Simple Capacitv
Contin uL:x:l J rom page i 1

Ifyou used the specified co lor­

burst crystal, chosen because it is

the least expensive surplus crys­
tal available, you have also con­

structed a signal source which

produces known frequency har­
monics in or near every ham

band from 80 through 10 meters.

Fur this "free signal generator" to

be useful to you requires measur­

ing the fu ndamental frequency ­

with a frequency counter. This
will not be the same 3.57955 fre­
quency marked on the crystal!

Connect the frequency
counter to Jl and J2, with R3 ad­
j usted so its wiper is roughly cen­

tered m its range. Note the

reading on the frequency
counter. Using a calculator,

multiply this frequency to deter­
mine the exact frequency of each

useful harmonic. Keep th is list

for future reference.

A short piece of wire attached

to Jl should allow you to hear the

harmonics in your receiver. Be­

cause each frequency is accu-

Please send all corresponde nce
relating to this column to 73's
"Ham To Ham" column, c/o Dave
Miller NZ9E, 7462 Lawler Av­
enue, Niles IL 60714-3 108, USA.
All contributions used in this column
will be reimbursed by a contributor's
fee of $10. which includes its exclu­
sive use by 73. We will attempt to re­
spond to all legitimate contributors'
ideas in a timely manner, but he sure
to send aU specific questions on any
particular tip to the originator of the
idea not to this column's moderator
nor to 73. deDave NZ9E. Em

No te: The ideas and sugges­
tions contributed to this column
by its readers have not necessar­
ily bee n tested by the column's
moderator nor by the staff o f 73
and thus no guarantee of opera­
tional success is implied. Always
use your own best j ud g ment
before modifying any electronicitem
fro m the original equipment
rranufacmrer's speci fications. No re­

sponsibility is implied by the modera-
tor or 73 for any equipment damage
or mal funr..tion resulting from infor­
mation supplied in this column.
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HOM TO HOM
Cont fnued fro m page 60

a nother s uggestio n to ma ke
rem em bering Herb's t ip easier:
Make up a cardboard card with a
schematic diagram and descrip ­
tion ofHerb 's testing steps on it;
epoxy a 470 ohm, 1/2 watt res is­

to r to the ca rd over the
schematic sresistor svmbol. Then
when you 1/ext need to test an
SeR, you 'll have all of the inf o
handy (an d even the co rrect re­
sistor!). I've used this method for

other little test circuits that I use
infrequently, and it's worked well
for my not -always-perfect
memory!

This ends a nother m onth of
"Ham To Ham "...and our goal of
keeping "Ham To Ham " viable
for at least six months'. Thanks to
all who 've submitted their tips,
ideas, suggest ions and operating
procedures; you've made it work.
Let s hear from more of you.' The
more input we JUlVe, the longer the
column will go on and the more we
can expend its scope. Let me hear
from you at the address above;
sending your suggestions and ideas
to 73 soffices in Peterborough only
delays them since they have 10 be
forwarded here.

We 've a ll run into tips and
shortcuts that we wish someone
had 101<1 us about sooner; that's
pretty much what we're looking
for in "HTl l . " Don ) be shy, send
in anything that you think might
have value 10 others in the hobby.
If your writing skills aren't your
strong point. don't worry, I' ll re­
write your text so it conf orms to
the conversational style that Fm
trying to maintain for "llTH. "
A mi be sure to lookfor a number
of good new ideas here nex t
month,



CAT-300 ControUer Board $299.00 Wired and Tested

Wriu or Call fo r a brochure describing the WtT-300 Controller,
including schrmattc, voice word Ust, and conaol fu ncttons.

AtUndon Rtptaur Owners
Finally a repeater controller with a T/ volet synthesizer and full
feature autopatch incredibly priced at $299.00.

,/ Femalt Voice &- Soulld Effeas
,/ Programmable Courtesy Toni'S
,/Programmable Codes and Timers

Computer Automation Technology Inc.
4631 N.W. 31st Awnue, Suite 142

Fort Lauderdale, Florida 33309
Phone: (305) 978-6/71 - Fox: (407) 488-2894

lmemet: cal@imtr,amp.com

ICAT-300 Repeater Controller I

Frlllu" s lnclude:
,/ Voiu Synlhesiur
,/ (412) Word Vocabulary
,/ Twtlw Voiu Mtssagn
'/Two Voict Idesuifiers
,/ CW Idelllifitr
,/ Full Feature Autopatch
,/ User Speed Dials
,/ Emergency Spu d Dials
,/Reverse Autopatch
,/DTMF Key Pad Tt st
,/DTMF Repeater Access
,/DTMF Repeaur Muting
,/ (56) Umrroi Functions
,/Rl!mOle Umrro/ Switches
,/Hardware Logic Inputs
,/DVR Controller Ready

OUR 25TH ANNIVERSARY SHOW!

ONE OF THE LARGEST SHOWS
IN THE ENTIRE COUNTRY

Over 19,000 Attended Last Yearl
ARRL Forums & Programs • Banguet
10 Acres of Indoor and Outdoor Sales

3 Buildings • 1,100 Indoor Spaces
Indoor Fleamarket. Outdoor Tailgate

Indoor Tailgate. FCC Exams
Special Event Station Sponsored by ICOM

Discount 2 day admission byadvance sal, only, CALL!
~all: 410-HAM-FEST Write: G.B.H.& C.
pro 1-800-HAM-FEST Post Office Box 95

nvtime, for Voice arm Info Timonium, MD 21094
Sponsored by: The Baltimore Amateur Radio Club, Inc.

GREATER BALTIMORE
HAMBOREE AND
[[]mPllTERfE5T

HOST TO THE

ARRL MD STATE CONVENTION
I--------'(\/V\; ~} If 'u

MARCH 30 & 31,1996
Timonium Fair Grounds

Timonium, Maryland

CIRCLE 268 ON READER SERVICe CARD

NorCa l ~OA ~Om Xcvr, 5129.00·

* SHIF'PING AND TAXES NOT INClUDED

• VERY COMPACT; MOST SIERRA FEAfUFlES
- IDEAl FIRST CAP KIT-lN USE WORl..DWIOE

KCl Ke yerrrreq. co u n ter, s.I~ .50·

•MOflse-our COIJNTER
WQFlKS WITH ANY RIG

• IAMBIC KEYER WITH
MESSAGE BUFFERS

(PLUS BANO MOOULES. WRrn: FOR PRlClNG·1
' 8O. .tO. 30. 20. 17 a 15M

I ~
.AGe. FlIT. AND VARIABLE

_ " _ BANDWIDTH XTALALTER
: - .: . - 'WI •RUGGED 2,S'X6·. S·CASE

• ONLY 30MA ON RECEIVE

(415) 494·3806

Wilde:tr!ss Radio
P.O, BOX 734 . LOS ALTOS. CA 94023-0734

QRP
operation is the hottest thing on HF.
Catch all the excitement al home or
in the field with innovative new kits
from Wilderness Radio.

Wilderness kits are complete and easy to build .
Our transceivers p rovide superhet performance
and long battery life for porta ble operation .
Combine th is with d ean, no-wires construction,
and you'll know why the ARRL chose the multi­
band Slerra for the cover of the 1996 Handbook.

Call or write for details.

T ELECTROMAGNETIC FIELD METER T
Reduce e. po sure to potentially harmful

electromagnetic fields. AlphaLab's hand held TriFleld '"
Meter measure. AC eteetrre lIelds, AC magnetic f ields
lind radio/microwave power density. Find ground faults,
AC current wires or measure high-field ganerators with
th e Magnetic setting (.2 _ 100 milligauss, 60 Hz); Ident ify
poorly grounded or shielded equipment, high VOT or
fluorescent light flelet.s , d lsllngulsh hOi vs . ground wires
wllh Electric selting (.5 - 100 kVlm, 60 Hz); measure
anlenna radiation patterns, leaky microwave ovens, e tc .
on RFlmlcrowen setling (50 MHz to 3 GHz, .01 10 1
mWlcm2).

ElectriC and magnetic sen ings are omnidirectional,
measuring lull magnilude of Ilelds wilhoul Ihe need to
reorIent the meier. Price 01 $145 Includes dalivery and
one-year warranty.

A1phaLab, 1280 Soulh 300 West. Sail Lake Clly , UT 84101. Call
800·759·3754 OR 801·487·9492 fo r speedier service or tree
liIe lilture on electromagnetic radiation health risks.

_.

CIRCLE 51 ON READ£A SEIIVlCE CARD

ClRCt..E S ON READER SERVICE CARD

RADIO ENGINEERS
7969 ENGIN EER RD, . 10 2
SAN DI EGO , CA 9 21 1 1

619-5 65 - 1319 F A X 6 19-571 -59 09

Next Day
........ "'_ " C" IlTu..:1&
1'1'"":":.~ W. Ship NU ll"', l nd D", A .~AI'
IN,''' ~~ 100 $JUS S14.95 $19.95

ZOO $JUS 5U. 95 $19.95
4Q() $4'-'5 $ ' ,,",$ nus
500 $54.'5 U'.' 5 UdS
1M $''-'5 $IUS , .,USA" trnnlls W, st ..-_ _.._ -...- ...

tBOII J 7J.8.&l5 _~s._IJT"-

DIRECTION FINDERS
4Ioi vECTOR- FI NDER

~
HAND- HELD

PHASE SENSE
'., . ANTENNAS f OR

- VHF DIRECTION
FINDING . USES

ANY FM RCVR.
"RMS FOLD FOR

STORAGE.

TYPE VF- 142 1 44-220 MHZ $139.95
TYPE VF-I 42Q LEFT-RIGHT LEDS ,

AUDIO, 1 44- 220 MH Z $239.95
TYPE VP-1 42QH SAME AS Q MODEL

EXCEPT FREO.1 4 4-S0 0 MHZ $2 89 .95
TYPE VF-1 210 SAME AS VF-1 420

PLUS 121 .5 MHZ ELT FREQ S379 .9 5
CALL A&OUT HF OF, ADD $ 4.50 S IH

ATT£NUATORS CA ADD TAX
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Did you buy you r QSL off a rack.
or did you put some thought

and creativity into it?
If you thi nk you have a winner,

send 11 in and let us have
a look at it. Who knows, it might make the cover.

Well . mayhe page 85 or so.Or maybe Wayne 's wastebasket.
If it 's declared a winner. you' ll ge l a C D

of your cho ice of any of 26 kinds of music, as listed in Wayne's
November editorial. You' ll also see il in 7J! Send It to ...,.~~

Os t .Comesr, 73 Magazine,
70 1\20 2, Peterborough ~H 03~58· 1 107.

Bribery?
You Bel!

QSL
Contest

--C $­...­
-~'-'.-.-._ 9.

n_
~_n·M -'

. » 61- --
-~-

Kt'lfy n Oo KE6KJU was featured in the cover p icture f or the July 1995 Rad io Fun Irhieh had
an interesting article 0 11 page 12 wriuen b)' KN6MG about her. Kelly convinced her dad,
KN6MG, that she wanted to gel her ham license. Kelly droppe d by the 73 boom O il 'he Queen
Marl' and had her picture taken w;/h W2NSD/l . The article is in Radio FUll #47 and is
ami/able postpaid f or $4 fro m Radio Book Shol' (order form on page 88.)

by Ben Fenster KBOOVM

BARe Jr.

W
hat is BARe Jr.? It·~ the
Boulder Amateur Radio Club
Junior. Founded in 1993. it is

a club for kids under age 18. Today.
three years later. it is a cl ub with more
than .w kids ranging in age from 6 to 16.
Irs purpose is 10 get more young people
into ham radio. This is done by de rno n­
strations, participating in Field Day, and
so o n. A I swapfests. BARe Jr. sells J­
pole antennas made by the members.
plus donated items. and uses the money
10 buy kits for the kids to build. buying
loaner equipment. funding social events,
and most o f all, funding an annual Day­
Ion Hamveruion trip. Every year o ne
member is sent to participate in the
Youth Forum. Besides this. there' s a
class every week where they study the
code. have a techn ical session. and wit­
ness a demonstration . BARC Jr.ts 15<!O
EImers teach the Novice through Gen­
eral classes. At some classes operating
procedures arc covered. such as how 10

usc and what can he said on an
autopatch. Once a month a speaker
comes in to talk o n anything from an ten­
nas to repeaters to auropatches. And cv­
ery Sunday the gro up gets together o n
the 1.t6.700 BARC repeater.

We occasionally take field trips to
participate in contests or sec repeater sites.
Once we took a trip to the Big Hom mu'\CUJ11
in Byers to see old radio equipment. Amund
Christmas we have a party, every August we
have a family picnic and foxhunt, and now
and then we have a group dinner.

We also have red BARC Jr. T-sh irts.
ha ts and pins. and various other things
arc sure to come up soo n. As you can
sec. BARC Jr. is a well-identified club.

This year at Fie ld Day we had a visi ­
tor. Wayne Green was in the area and
stopped to sec our Field Day activities.
and asked for an art icle about BARC Jr.
I am the editor of "Yip Yap" (the BARC
Jr. section in BARC Sr.'s newsletter). so
I was given the job. and here is the
fini shed product. Fa
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Number 85 on yaur FHd~. n rd

Dots and Dashes
Hal Goodman W3UWH

Box 942
Bala Cynwyd PA 19004

A
s I think back over the nearly
fi fty years I have spent as a
ham, few th ings seem as thrill ­

ing as my first few CW contacts o n &0
met ers. My very fi rst contact was with a
ham who lived only two blocks away. I
had made arrangeme nts with him at the
local rad io cl ub meeting as to time and
frequency. I only had o ne crystal. so
picking the frequency was easy. As the
time approached, I pl ugged the eighty
meter coil into my three -tube super-re­
generative receiver and turned the power
on to my two-tube (rec tifier and oscilla­
tor) tra nsmiuer. My transmission was
only at about four or five words a minute
and filled with many errors. Ho we ver,
he was very patient and I was able to
co mplete the co ntact.

Today, I freq uently tune the e ighty
meter Novice frequencies and re all y
e njoy he lping some yo ungster fec i the
thrill o f mak ing a CW contact. Even
thoug h man y people today say th at
CW is obsolete and should no lo nge r
be requ ired, it is an accomplishmen t.
After a ll, being ab le to communicate
by CW is something th at 99 .965% of
th e world's population c annot do . And ,
besides it's fun.

I was talk ing wi th a youngster re ­
ccm ly who told me he had just gotten
his ticket and that I was hi s third con­
tact. He asked how lo ng I had been on
the air and when I told him, he asked
what cl ass license I held. When I told
him that I was an Extra Class. you
could a lmost hear the excitement as he
asked if that meant he cou ld send
faste r. When I said yes. he started
se nding fas ter. though the fi rst thing
he said was, " Do n' t you send faster."

Ho wever, there is a do wn side fo r us
o ld t imers when it co me s to working
today's new hams. O ur reflexes arc not
as faM as they used to be . Yo u might
ask. what do reflexe s have to do wi th

copying CW'! It ' s not the copying, it's
the trying to make sense ou t of what
you are copy ing q uickly e nough to
understand what is being said . Most
youngsters are in too muc h of a hurry
to bu ild the ir code speed up to w'here
they can pass the code test, and then
never have to use code again . They are
not willi ng to put in the time and effort
to develop a "good fis t." Instead , they
get an electron ic keyer. thinking it will
make up for their lack o f skill.

"Relax, there is nothing more
enjoyable f or 11I0St of I/S "old
timers" than joining in the

excitement a new ham
experiencing the j oys of

ham radio."

Unfortunately, it on ly makes matters
worse . Let me gi ve you an ex ample.
About two weeks ago, I made contact
with a Tec h-pl us op. I looked him up
later and found his name was Bil l.
What fo llows is a n exact transcript of
what I co pied . O nly the call sign is
o mitted to protect th e guilty,

" W3VWW lt di N2- fb o m dami is
6anl. buel . qt5 is roc5ehti l, ny
rochismir, ny ur rht 58ege rsm 5891,
ho b x tu e k"

No. I'm not kidding . That is exactly
what I co pied. I may be ge tting senile ,
but I can st ill co py ten words pe r
m inute accurately. He was using one
o f those e lectronic kcycrs without
knowing how to use it. The key speed
must have been se t for at least 25
words per m in ute . Now had I been
yo unger and had fa ster re flexes I
might have been ahle to ignore th e ex­
tra dots and occasional extra dashes.
As it was. he see med to ha ve turned it
back to me and I was sitt ing there

lookin g at what might as we ll have
been hi erogl yphi cs. What do you an­
swer? ' N2- de W3UWH/ l severe
lighten ing , must QRT im med iate ly, 73
de W3UWHII : '

Back in the o ld days, when yo u too k
your code test you had to bo th co py
and demonstrate your abili ty to send
code . Speaking for us senio r hams, ar­
thritis and all, I think we sho uld rein­
state that requirement. Le t those who
don't want to do code content them­
selves with no-code Tech lice nses or
type the ir messages on the Internet.

Ano ther area of CW communica­
tions th at is becom ing lost, is the abil­
ity to use the Eng lish languagc . Now
don 't get me wrong, I have no ohjec­
tion to , "fb om es tnx fo r the qso ." It ' s
whe n the me ssages star t to loo k like,
"tnx it wznce o f u to ans my cl, sd cpy.
rghr kn wd to a bazk up 40f, rn 70wts ."
Yes. I k now we can all take a minute
and fi gure o ut what was sent. But the
purpose , for me at leas t, in maki ng a
CW contac t is to enjoy th e ex perience,
not a test of cryptography sk ills . It
seems that the current crop o f new
hams is laboring under the misconcep­
tion that if they don 't abbreviat e abso­
lutely everything, they will look
foo lish . It reminds me of the time
when as a youngster, before my voice
changed, I would practice trying 10

talk in a deep vo ice, because I wrong ly
belie ved that no "o ld timer" would talk
to me if he thought I was a kid .

Relax , the re is nothing more e njoy­
ab le for most o f us "old t imers" tha n
join ing in the exci te me nt a new ham
e xperienci ng the jo ys of ham radio .
Most o f us arc ret ired or at least have
lot s o f spare time and you don ' t need
to rush. Take your time , deve lop a
"good list ," and o nly use co mmo n ra­
d io abbre viatio ns. If yo u do that, then
there will be no "ge neratio n ga~

within the ham frate rnity. fa
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Listings are free of charge as space permits. Please send us
your Special Event two months in advance of the issue you
want it to appear in. For example, jf you want it to appear in
the April issue, we should receive it by January 31. Provide a
clear, concise summary of the essential details about your
Special Event.

MAR 2

RL'\:\IARCK. ~O 1k <'\'!llral n.u..t1lol
ARC will hokJ its a1unaal l lamfl'St at uc
Radi"st~ Inn. 10J s.....th Thin! 51.. 8
AM-' Pfl.t TaIl·in on IMl.85125. VE
EU lIls and H:ul~nlllpllll"f S\\ apI lk'rt

CaIlTt", M)Sl>H, (lUI , 6fU.(;Ij20.

CO\ IER., GA The I~ annual Huhha
HamfOl. ~lIISOf"Cdb)"1hc N.E. G.x1rpa
Huhba~ will he ~k1 9 AM- J PM at
I~ MadL<;l,lll COlllll)' fairpnlloos. 112
mi. south of Corer GA. on IIwy_ 21.
Talk-In 011 141.J 1 ~+). Dcak.'I'> ilkloors
and covered Flea Marker. VB Exams.
&1 up an d camping ,1V<li l,lhk' ....ri . night.
For 1t>SCl'vmiol1s and into "' lllla"... D.:!II
D.1IIit'1 Al:"4HS, 151 W;J1Jjal/ t»:
Willl/wille GA 300.'\1. Tel. (706; 741­
zrr:
TW I:\ ~(Our\TAI \rI .:'Il 1l The
:-':onh Counuy ARC and Littleton
ARK ..... ill host their j rd annual Ham
Radio and Com puter f-lea Marlet_10
benefi t the North Country D,A .R ,E ,
Program. The event w iII be held 301
T.....in ~1ountain l'H TownhalL nc.v the
im"T>Cl,1ioo of RtlUlCS 2 and .l Setup at 8
AM. I'uhlic adlIti~~i\ln 9 AM- .' I'M,
Illing your 1M'll lahks. Ft..- more info ,
wllta.:! Ricillmll-on·e WHIIISI. 12 Co/­
III!!e .'II., /,(111(11.1'1"" Nil 035/S-1 ·1<)()j. Tel.
(603) 788-4428, I:.'-" lllil
rJun'e@mom;e,lll'iluwt,

MAR 3

c u :n :L\l"i D. OII 1111' Cleveland
Winterfe-<; I .....iII be he ld 301 the
Cu)'ahoga County' Fai rgrtlunds in
Berea OIL 8 A~t -2 p~t VF. barns;
hne pro~r IDs. ropy' of heen~e ,

aod S<l .07 ch,,-c l 1'30 )301:> 10: 10 ARRU
VEe . UXCC/WA5 QSL Che<:ling
hefore 10 A~l. Tall· in o n 1-t6 .73 .
Wrile to V OII Ri/("/d.. KHl G\¥,
I/omj est As.w . oj Cle l'd m rJ , /' 0 .
Box 81252, CICI''''''' ''' Of! 44USl ­
0252; or call (2 161 'NlJ -731:J8 m
Clevela nd, e lsewhere (SOO) CU::·
FEST. Lca\'e mesf>:l ge I1n pa ge r.

MAR 9

VICTO RIA. T X Vicloria S.....apfesl
1996 will be held hy the Vi<; loria
A RC a[ Knights of Columhus Uall,
3610 :'-I. Ben Wilson. I>t...' r opt'"ll-S a l
8 A~1. VE E~ant s hegi n at 9 AU
General admissio n is ntl( req uired 10
tale lhe exams. Tall -in on 1-t5.1 9O(­
) (lr 1-t5.130H (PL 1O.l5 ). For
taMes and info. conlact Victoria
ARC, 121 SOIu/r Ittai" S/" S"i/" 205.
l';c/oria IX 77901 . Tel. (5 12 ) 573­
OX2l.

WK"tT PALM BFACH. n, The W~t
Palm lka..tL ARC will hokl their
semi-annual Fn."C Flea in John pnrce
J>-..n., Lal e Worth FL. at :\101100 Circk,
8 AM-2 ~1. Fret: 10 buyers and seues.
Talk-in (TI 147.13.'; (-+600). Corfact:
Man "iJl KadoK"ilS KD2CK@KB4\'OL
Tt'It'plr()llt (407) 683-2930
pflJ1471b@pbftrt'11rtMj1in.llbjl.lU,

MAR 9-10

CHARI.oTIT.,XC The '-tedJmburg
ARS HaJllf~ and ComputcrFair will be
held at The Qwlolle Merchandise Mart.
Liberty Hall. &"IUp times: Dealers and
Manufacturers: 9 AM-9 PM Fri,: 7 AM
Sal. Hea Market Dc.1.ICIS 3 PM-9 PM
Fri., 7 AM Sat. ; F1~MarkcI Individuals:
5 Pl\t -9I'M Fri,. 7 A.M Sal. For info rc­
ganling space availabilily, call Ken lloyd
( IT Jim Crisro al (704} 377-M73. A copy
of )'Otl'" l'C Sales am Use Tax ticm;e
will be required prior10 edtihit.

MAR 10

HRhTOI... CT The 1n.<.uraJlce Cit)·
Rptr. CluJ:> 3..lVlual Hamfest and FIca
" In\.'! will be hd d at Bristol Ea.~lan

H.S.• King 51-, 9 A.\1-- 1 I'M. SlJO\\' dale
is M,v. 17th . VE ExatR'> at 10 AM by
pre-reg. (mly. SASE [0 leRC, P.O. Box
165. Plm'lIn/lillle)' Cr(/6(XJ3. for l'1ea
Mart et ll-'SCrYations, conlact 1','le
Hmlllelli, 3513 Andrews .'It, SOUlhi"gIOII
(7C6489. TtL (8601610-0176.

WAL"KESHA., WI The SEWFARS
Rptr. ARC will 00kI a Swapfesl 301 the
Waule-ha Comly fupoCenwr. 8 AM- 2
I'M. Tall -in (TI 1-t6.82J.22 PL 121.3 HI_
VE Exams. bring original Jiu:n.;e . For
info call (414) 650-0724, (T ....Tite
SEWf i\RS. P.O Bo:.; 102. Dtlt.(,.. /d WI
5jQI8. Reo;cnation deadline is r'eh.
23rd.

MAR 16

W l::..'{mO RO, MA The Min uk,nan
Rptr, A'Nl. (r>.IMRA ) wi ll hn kl Ihcir
l lam Rallin ~lt:a Martet at the Wo:slholU
11.5.. '-XJ West Main St.. 10 A\t-2 PM.
Setup 8 AM- IO AM. Cont.....1 AmJ.v
N //JH I. (saJ) 489-2181. Tall ·in on
1-t6.6 1H. 1-t6.82(-). 449.92.'iH.
m .9-t(-). 224.7() -). Walk-in VE Euilt:­
(ARRL·VEC).1l~ (k'fllalhe ).

MAR 16-17

fO RT \\'ALTO:\ REACH, FI, The
Playground ARC will hold the ir 26th
annual l'orth Florida Ham/Swapfest
a t the Ft. Walton Beach Fair
Grountls, Sat.. 8 AM-5 PM ; S un .. 8
AM- 3 PM. Indoor Flea Markel. C all
Bud KXYNU, (904 ) 243-5404,9 AM-

5 PM eDT: orScQlt KE4BFT. (9)/)244­
3nIl for lables. Ftll" RV spece only. call
Robena 301( <)(#1Ml..Q2Il. Cc:mra-rrial
SJQX. mcctiogs. fOfUlTlS.Address inquir­
ies 10 PAKe.. P.O. Bat 873. Ft: I\W/(1fJ
&och FL 32549.

l\UDL\.'", TX The Midland ARC
will hokl their annual Sl parrck's Day
Swepfest 9 AM-5 PM Sar., and 8 A.\1­
2:30 PM Sun.. al the M KUand County
Exhibit building. Indoor Flea Market,
Covered lJUllkKll" Flea Market . 'l-hunts.
VE Exam, 12 I'M 011 Sat. Comec'! lIlt;'
Midlalld ARC, ro. Box 4401. MidleUld
IX 79704, or by E·m'lil:
oib'I(Vl@lIIelrslrill.CO/ll

MAR 17

M AUM [ E, OH The Toledo ~lohile

Radio A ssn. will hold their -USI an­
nual Hamfe~tIC(lmputer Fair from 8
A~I-3 I'M at the Luca.. CoulllY' Rec.
center, 2901 Key SI. For details send
SASE 10 TMRA. P.O. Box 273, To­
ledo UH 43697-0273: or Robt'n N.
Hanna K8AVK. 2/54 Circular Rd.•
Toledo OH 4.M/4·4205. Tel. (41YI
382-252Y.

MO~UI<:VII.U:'l'A The 24111 Two
Rivers ARC Ham fcstIComputCl" ShiM'
will be bekl at Expmwlan. 8 A.\t- 3 PM ,
VE Exams, pre-reg. R'qllired one week
before Iest.s. Tall -in on l-t6.1 31.73 aOO
147.721.12 Rpm.• and l -t6_'i2 Si"l'Ic~ .

FtJr info, wnte kJ T..'O Rn'ers ARC, 1,,1".•
PO. Box 225, GTt'I!/lOO: ffi J5()47; or
FAX l\ iUMun lie/rid. &, tUsoc.• {412'
754.()5(j2.

YORK. PA The Key~one VHF G uh
....ill hosI: a lIamfcstlComputCl" Show at
Dover Fire Hall. Rt. 921 (Canal 51.). in
Dover PA. 8 AM--4 i'M. VE Exam.. at
10:30 sharp, Log IlOIl>t." Ree,Area. 2481
W Cana l 51. (free parking at testing silc,
or free shun l~ .o;crviu: flUm the H;tmf~l)

For adV3..lll'e tlMe reg.. COItla\.'! Yort
Springfesr. Po. Btu 266. East Berlin PA
173 /6-fJ266: or call Ted Rode.l KfJ SO.
(717) 259--WJ63: fAX (71 7) 259-7870.

MAR 18

CI.A\ IO:\, '- IO Theamual Sl Louis
OlUnly SKVWARI" Se\'ere Wealhcr
()ho;en'3.lion Tr.limng ScmiJliW> .... 111 fol­
low this~Ie: Mon.. ~Iar. U\th,
level 1 at 6:45 I'M-IO PM; Wed .• Apr.
Jni. level I at 6:45 I'M-1O PM: Sat..
Apr. 13th, Lcvd I at 8:45 AM- 12 Noon;
Sat., Apr, nih, Level 2 at I PM--4:15
PM; Mon., Apr. I.'ilt!. lewl 2 at 6:45
I'M-to PM , All training is ho:kl at SI.
Luke's Hos[J1 lal, Etlocation Cemcr, Hwy.
141 :'-Iorth o f Hwy,40-61 in lli--stcrtickJ
MO. No advance reg. required. All are
wclc:ome. U:rtificarion prm·idcd fO£
RA C E.S. and SKYWAR~. RJr more
info. COIIIaC( St. Louis COWl1\' PoUr?, Of­
fin of VrwI1W1C)' ,\ b lllgeme,1l, 7'AXJ
Fo~)'rh Bhd, Cla.woo '"'0 63105.

MAR 23

WEST ORA:\GF... Xl In- ingt' III'
Roseland AC will spoonr a Uamfcsi IS
AM-2 PM al WN Orange "-S., 600
Pk asant Valley Way (Exit 7 off of
Intcr1ate Roll1e 280), All in"k,ors .

Arnateur Radio . CllItlplll\.'l'1>. S W L.er;.

Ete..'uunic Hoht»hL", \ 'L'fllh's must pre­
regL'!f" for lablt."S hy "Lir 15th. Talk-in
on W1QR Rpu-.: l-tHI5I1-t6A1 S. and
146.520 simrtc~. Ft... info. contact Jim
Hot,'e mIDI. (201; 4fa8fij; or l i;
lIu...t'm UGU (2011./tJl-O.JM.

MAR 23-24

l lJLSA. O K The 1996 ARRL 0"130·
borna Section Con\'o:nli ' ~ l will be k}­
c'aled in the Maxwell Convention Center;
Dowmowu Tulsa. Exhibit Han A. (near
c'oolt;'r of w ,,'St Seventh 51. and Sonh
Hou, ton Ave.), In.bll" Fica Markel.
VEe Exam.. Sal. al I :.~O PM: Sun. 301
9:30AM. ARRL forum and HQ PerSl.n­
re t presenl. Digital Fonun SKYV."ARS
School wim the l'afl. Weather Sev
MARS. A\tSAT, UX met.'Iings and
llkJre. Tajk-in on 1"5.271-) aOO ....3.750.
Roy Neal KW UF. ....ill he the Keynoce
speaker. For Hoecl info. call [)(luhIt:tree.
(918) .'i87·8fX() (T IkMan! Jolmort"s..
(918, .'i8.'i--5H98. A.J; ahuu[ HamfCSl
nucs. Ucak"t1Flca ~1;uM.1 'ot.'1UJl Fri.•Mar.
22nd I I'M-1O PM. Call ",erliu Griffin
UB50 SM. (9181 172-3081, leave a
msg., or f;-nulil 73564­
JlJ63@collll'lf.\en·I'....",I. The conven­
tion will he '1" ~l'.t)fCd hy Orecn Country
Hunf..-st trc.

MAR 24

!'I, ·t:R U l'G, IL The Sterling-Rod:
Fall.. ARS 36th annuaI llamfcg will Ill­
hekl at the Sk'rling II.S. Fw:khJu..<e.
16Oi-lth A\ e . hkb ... FIca ~Iar\:d. Radio
eb:trunic items, COIJIf'UI.:r and hol"'y.
Dwlllll) load a\'ai lahlc III lest ~r.

Doors open 10 t~ publi<: 7:30 A,.\ I Sun.
VE Exalrr;.. wall ·in... "~lly . I'lt:.a"'" bring
l.-i~'inal <:UJO."J11 license plu~ tX'P)', and
photo 10 .Tall ·in 'Ill 146.1:5f.85 \\'%1£1'
Rptr, Conlal1 Un.nl Sflt'nulllr KH9AP\V,
Sla ling·Rod: r(lll.f ARS, /'0. 8m 521.
Slating II- 6!1J.'iI ..(}52J. 'lei. (XI5) 336­
2434,

Wf$ T TRF.l' iO:'\'. ~J The Dda....are
Valle)' Radio ASo,"" In.:" "'i ll ho-.t ih
2-lth amual At:a ~lark,,'! "HAMa lMp
'%,. at Tn:ntnn Stalt;' Colkge SUJdcnl
Rec. C""Ilt\'f. 7:30 ,\ M-2 PM. &'IUP aI

6:.'0 AM. Tall ·in on W'!ZfJ Rpm.
1-$6.67 (2m) and 4.$2.650 (10 crnl. Re­
Sl.-T\'C indoor "f\l'-'t." heforc Mar. 17m.
M.u;e chocks payahlt: tn 1>t-1t.il<1I11-' 1m/e.\'
Ruelio As.wriatUItI, aOO mail to
IH M COMP ' 9ft, N J. Bo.• 7024, \I'
T" mOIl NJ OH62X.

yo." K[RS. /'Ii\:" We~<:hc~ l\.'- Emcr·
geucy Comm. As.<;oc, will h" ld
"WECAFE5T I9'-X, ' I) Ar.-I-2 1'\1 al
Yonlers Raceway, Cefltml & Yooler.;
A"e. Tall·in (III 147JltV.66. Cunla\.1 1om
RaJji/i'l/i, (9141741·fJli J6.

MARJO

t:I.lZ.AB~fTO\\'.'\. KY A I larnfCSl
S(X~ toy' UJ1.C(,ln Trail ARC will be
held aI the I'ritchanl O'...nunity Ctr" g
A\ I--4 PM. St.'!up r-ri, ~IJT. 29th. 7 P~l­

9 1~1 (security prm illcd O\'C:rnighl: l. For
ao.l \'ance R'SCn-'alil~ t.. COIllaf.1 U(/fl
Pnt>JI. PO /ktt 342, H" .. Gllll'" KY
40175. IN. (502 1351472l. Tall·in on
146.9R.
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New Product
reviews and

•revIewers are
welcome.

Write to Richard
at 73.

After reprinting the fi rsl year o f
my reports in the book I couldn' l
keep myself from continuing e\'en
more reports. 21 of ' em before I
slowed down. I should pUllhese into
a book 100, and probabl y will, c'·en­
lual1y. 'These reports are packed with
more ideas for businesses. How
aboul a wa y for us 10 double or triple
our foreign aid, but instead of giving
the mone)' away 10 deSpolS woo
don 'l even thank us, how aboul mak­
ing a huge profit on every aid dollar
....e !>pend ? You're going to love my
proprn;als. I" , 'e wrillcn ellensive ly
on solulions 10 our school problcms,
and on hea lth. Wh ile copie ~ lasl, Sto
for Ihe 336 pages .

20/20 FOn"Si~bt

Ham pshire and America. I tackled
each of them and came up wuh a
creati ve solutions based on thin gs
I'd read about or seen working in
orner countries. Being an en­
trepreneur, my proposals were for
way s 10 solve problems spending the
leasl amount of mone y, and for ...a)'S
to CUI our taxes and redu ce govern­
memoYou see, I have this crazy idea
thai the government should be work­
ing for us ins tead of us for them. h 'lI
never sell, I know.

Instead of trying 10 break
through me endless talkers [though
saying linle j on the Commission
with my ideas, I decided 10 wnte re­
ports of what I'd disco vered and
present my proposed solutions thai
way. Se veral of the Com miss ion
members were very enthusiastic
about my reports, while others sa id
nothing. When I mel or called mose
I hadn't heard from and asked what
they thought, they said that go lly,
they rea lly hadn'l had a chance to
read my reports yet. They still
haven't, as far as I know.

I've reprinted my reports in a
book and I' d like 10 have you read il
and start sewing the seeds of my
ideas all around the coun try. The
book runs 360 pages and I think
you" ]! find it fun to read. Yes, I do
fulminate about the damned Com­
miss ion members and their inacriv­
ity. fl eck, half of them dropped out
in the firs t few months, after having
contributed little , if anything.

The book has been se ll ing in
New Hampshire book stores fo r $ 13,
or fro m Uncle Wayne' s for $ 16, in­
elu din g shipping. 1'II Icll you what. I
want you 10 enjoy me book, so while
they last you can ge t one for $ 13
pos tpaid. Further, if you are in any
way disappointed. send II back for
$ 13 credit toward anything else
Uncle w ayne's Bookshelf has in
stock. You can'tlose. and you could
win big. And so could our country.

The proposa ls I've made to hel p
New Hampshire are just a~ appli ­
cable 10 allYother stale.

NEUER SRV DIE
Contfmwd from page 82

During the past year I have re­
ceived about a dozen a Sl cards
stating that the operator copied my
call (WN8F) as cat, manager for
Paul 9L1PG, from Sierra Leone .
In most cases , I have returned the
cards stating that there must be a
misunderstanding of the call, as I
am not, nor have I ever been a
a SLmanager. 1know this is a dis­
appointment for these operators
and trust the correct a SL manager
for 91 1PG can be copied correctl y
in the future. Ken Massie WN8F,
115 Woodlawn Dr., Iron ton OH
45638-2355 fa

Can anyone supply me with an
operating manual and schematic
for a PAL 200 MOX 12 VOlt mobile
Linear Amplifier? I will pay a rea­
sonable amount for photocopies
and postage, AI Cikas KA9GDL,
412 Radford Dr" Sherman IL
62684.

Number 85 on y our FHdbtlclt ".rd

Iware llilr'l1)'/oplVIMe Ham Ilr lp
listingsj1'f'e (HI a SJItJCt' ffl'Oilable ba­
,fis, To mlu.e our ftJb rasj~r and to

ensure that your li.u ing i.f correct,
please t)11i' or prim )'cJUr request

clearly, dtmhie S/NJCed. (HI a full 8 11
2" x U " sheri ofl Nlper. Use 1If'llt'r­
(DJd lower-aue wilen wlwre appro­
pnase.Also:pritumu,~curefiJIy­
a l,for e;uullp/~, (WI be minmd as
tIlt' 'ellen I or i: or t'\"t7Illlt' ,ulnlber 7,
Please remember to ackJuYK'!edge
respon\t's toyour reqlu."SU, nIlI1IkyOlI

jor your coopenuion:

HRM HELP

ARt996 11lt ,u,RL 1_ Haadlxd< io<Wr:o 1he
\=!;l: illro"aIiom in ham ndo. plus aU the
funWm.-ntu Wla. S-18.00
ARIOll6--4 ARRL OpenlIing ~lanual.

Infunnalion rn how to maie ee b est u", of
your station, including illltrlacing with hom:
~lefS, OSCAR, L1-IF-VHE $18.00
AR4113 :OO;ow '1oo 're Talking! All 'I;",
!'rift'« T" r..... Your H.... llam Radio
Licl>n.......A comp lele study guide foc the
Technician >Il1d :-<mire wrinen exam.
i'r",..ticaJ infcnnation every beginner needs is
",TilleD d ..,"'\lly and ~imply and in small doses.
$19,00
AR4734 ARRI, APtenl1ll Book. Best and
llIost highly regarded info on antenna
fuooam<'I1tals, uammis,ion uree. design. and
constsuction ofwire amellna,.$30.00
AR4971 ARRI. Repeater Dim.1or)- 1995­
1996 Over 19,OCKl listings wilh digipeat<n,
baodplans, CTCSS<P\.ilM») tOR: chart.
frequency etudinatcn, ARRL spe<-i.aI
service cM", and beacon hSii ngs from
14Mlfz to 24GHz. $7.00
AR0402 Solid State Deo;i", Good basic
information. cimIit designs HDd applicatiCJns;L ~

descriptiom of rreeivers. traJt-<miner... powt'I'

Sl,",~ and Ie!;( equipmen $15.00
ARJl n ARRL Spnoad SpoctnIm Swift
"'. ... Fromad=pi~ysi. beginrting, a
group ot e~penltH1lers let 0U1 W de\eklp
Iirsl~ and laIerp3CticaI syw.=s fer
SIRlld If"'CllUJII commWIicalions. Thi s bool
Q.lI!lisrs or arOC~ papen and~
n:pms !hal~ IDe~ ..tl=b}'
amalCU' SJ""IId "f'OCIJU'D pugres.<oed from IDe
"".. ing 00ard 10 IDe airwaw:s. 520.00
AR466\ ARRL'!i APUUIaS & Tcdmique.o;
fIT looo-Raond DXinr. CUI he )'CU IidelIO
Iow-band lJ!CU";I\ , $3).00

Phone 800-274-7373 or 603-924-<1058,
FAX 603-924-8613, or see order form
on page 88 for ordenn& infQflllMioll.

GreaJARRL Books!

MAR 30-31

IDIOM UM. ~m The Baltimore
ARC wiuoper.ite w 3FT 10 rommemo­
rate the Z.'ilh Anni'-.:rsary of the Greater
Bal1inxJl'e HamJ-on: and Computerfe!>l..
W3fT will operate 011 IU-\o' 7.240 and
1~535 MHz from 1200Z-:!O.XJZ Mar.
300t: and from 1200Z-:nxJl 011 ~tar.

3 1st. Feracetificate, seOO a 9 11r x IT"
SASE. QSL card and COIltaet nu mber10
~ Grraft>r &Utimoff' Hamboff' l" and
Conlplllerfra P. D. &u 95, T/11IOrliwn
MD 21094. II

1he l05lh An niversary of the "Norwe­
pan Lady," CW: 10 kHz up from the
b<.lIl\1m of tbe Novice subbands, and
7.CW), 10.1 20, 14CW). Phone: 3.878.
7178, 14.278. 21278. 28363, 146.550.
Ft. a certificate. send QSL an.! SASE to
V8ARC, PD. 80:<;62003, Vitginia&ach
VA 23462.

O RADE LL.:<rIJ The Chestnut
Ridge Radio Club will hold its an­
nual R ea Markel 8:30 AM - 2 PM in
the Education Building, Saddle
River Reformed Church, Ea~1

Saddle River Rd. (comer Weiss
Rd.), Upper Saddle River :<rI J. Talk­
in on 2m 146.955 Rptr. Contact
Andy " iwm l'r KlEIN, (10l} 261­
3783, FAX (201) 261-1038; or Dick
Cohen KIJMI, (2011 837-0555, f:4.X
(201) 837·2969, £ -mtlil KlJMI
@aol.com

WATERFORD. CT The Radio
Amature Soc. of Norwich will hold a
Ham Radio Auctioe at the Waterford
Sr. Ce. on Rt. 85 . The Accnon sta tts
at 10 AM. setup ar 9 AM. Bring your
gear 10 sell (1 0% commission 10
RASO~) . Talk-in on 146.730(.).
Contact Tony AAlJN, a 03} 859·
0162: or Mikl' NIf/f"X, (203) 546­
9498 for info.

SPECIAL EVENT
STATIONS

\"lRGL'l.-\ BrA CH, VA and Mo.",,­
l"ORWAY The vtrginia Beach ARC
...i ll opentIe WA-tTGE antl !he Moss
ARC wiD oper.lle lA'j~L 1400Z Mar.
23-2(01Z Mar. 24th. 10 CUIllTll1tlOrate

~lACO~. GA The Macon ARC ...i ]]
~raleW4BKM 1500 lTTC-2300 UTC
al the 14thamual Clterry Blo:s.....tl1l f-esti ­
val. Phone 7.235, 14.240, anlI 21335;
CW 7.135, ).t 035, antl 21.135, Rlf a
certificall:, seOO yourQSL and a g" l 12"
SASE to M(/('(Ifl ARC, P.D. &x 4862,
M(J('(Wl GA 312fJ8.

MAR 23-24

GLE.' iDALE, AZ The Center forAma·
leUr Radio Learning
..ill opentIe Station KC7LUL IJOOZ
SaL- 2200Z Sun.. in the phooe pmQt of
the ~O\ice ICW band. :uto.I G:tteral 15
antlnn barJd<,. Operation ...ill he in COIl­
juntlioo with lJamDaze wtderki at the
Ari700a Science Cener. FeracertifICate.
seOO a QSL antl g" x 12'" SASE 10
CARL , PO. & lX 51048. PhomU AZ
lJ5{f76-1048.

MAR 16

WAT ERFORD. WI The 1996 wts.
consin QSO Part y, spo nsored by
West Allis RAC, will he on the air
1800Z Mar. IOt h---O lOOZ Mar, 11th.
For rules and info, contac t Mr. LYIlIl
Tamblyn K9KR, 5436 Scenery t»,
Watajonf WI 53185, Tl'l, (4/4) HY5­
6574: or wri te 10 WI'SI Allis Radin
Amateur Club, Wisc. QSO I'artv,
P. O. Box 1072, Mllwauku WI
5320/.

MARIO

MICHlGA;'Ir; CITY, L'IJ The annual
Michigan Cily Hamfe;t.!O.lI 11pull'f Flea
MaIket will he hekl8 A.\t- 2 I'M CST ut
Michigan Cey 11.5" lWJ6 w. Pahs RlI ,
Table reservations and info 3vailabk:
frcm Roo Sttmo"illk MITPC, 213 S.
Dickrorl s: Michigan Citv IN 46JUJ.
Tel (2/9) 872-0594. .
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significarnly. the trend is Ul'wmL.and
SUN MON TUE WED THU FAI SAT

Jim Gray W1 XU
2 10 Chateau Circle nsc ume uf a cycle is fastc,. !han decay

1 G-F 2 FPayson AZ 85541
' . , ,

lln~ ...'.o I\'J(lKC .

This TOC4lh is expected to pro\~ some
1()....12 M l'tl'ri

3 F-P 4 P 5 P-F 6 F 7 F 8 F-G 9 G-Fo:'lCI:Lbn DX 00 ee HF kinds. GOI:x1 days o..~-.naIlr.lI1'S-eqllaloriai F-2 layer
;n disuiut.'d ltJwgh.~ If): moolh as openings Wring tla) ligh hours. with 12
!full'll on lh: dnt. td lh: I\l,lf d.1)s lft meters to flhov,' grearcrsipu.l~.

10 F-G
" G

12 G 13G-F 14 F·P 15 P 16 P·F
COIIo.:mr.!k'd ;gwno:J 1Ir -kh. 15th aOO :!2nd- 15-17 :\It'ten
2.~ lh: n:l1I,1iOlh \\iOh: Fair or lll"llding.
You may al~ fio.! some gcort1)"t>icaI dfl.'\.'b Cin.:uib fiun the "'orth=l HenJi· 17 F 18 F-G 19 G 20G-F 21 F·P 22 P 23 VP
on eanh and in 1Ir iOI1(lSfO.' re anJJIld Ill: sphere to Africa and South America
23m or nu should open 011 Good days. and daytime

It app..'ars Ih11 Cycle 22 is bottoming sb ort-skip openings will a1'll he PI\."SCnt 24 VP 25 P 26 P-F 27 F 28 F 29 F-G 30G
001 as yuu !'Call nus, ,100 e yelt' 23 ha-s \III Good days. Per'fonnalll,;c of these
already begun, AltOOugh il wi ll lakt: a l>ands will hesporadic, bu. rll1 sunedays
while f(T solar nm; lew is to iIlI..-rea..... will spanle. 31 G

EASTERN UNITED STATES TO:

Radio Bookshop
ORDER FORM

GMT: 00 ca " 0; ce " ta " " " '" za
AlASKA '" '"ARGENTINA " is " is i s

AUSTRALIA '" eo 20 " te
CANALZONE 20 '" '" '" '" eo " " ts is so
ENGLAND '" e '" eo '" eo '"HAWAII '"

.,
'" '" '" ts

INOLA '" '"JAPAN '" '"MEXICO .,
'"

.,
'" '" te rs ts rs

PHILIPPINES '" zc
PUERTO RICO '"

., .,
'" ts ts ts ts

SOUTH AFRICA ts rs rs
U.S.S.A. '" 20
wEs'fMA T 80 80 ., ., .,

'" ao '"

2l1.\leten

lbis ....iO be your mosI coosisrem
band of ~;hl,lke for DX oppllltunities
from sunrise until after SurN~1. Expect
DX from Northern to Soulh ..'rn Henri­
spheres wi th Ik.OCl'fll signal strengths OIl
100SI da)' and sInt-skip openings 10
1..(0) miJe<. a.<; \\0:11

JO...4O Mt.1l'11i

DX from jw.t betcre SUIN:'l unli1
shml~' after swvi<oe \\iUpo\'idc enjoy­
111<."111 on the Oood days. However, be

aware of sea",-nd QRI" irnclfering \\ith
weak signals.Signal, peak to the cast re­
fllre midnight and peak to the west be­
fore dawn . Daytime short-skip will be
good OUI 10 U X)() miles or so.

80 1IDd 160 Mfters

DX Wring hours of daOOll."'·; \\iU be
a\ailable. hit ...... as pre'\.aA.... as Wring
the wimer lT1OIllhs. QR.'l" may h.."OOII~ a
probkm f(1f weak signa1 Il:..q l6oo. Some
daylight shorl-lokip un 80 will he pesee.
l>ulllllfl<.' al aUon 16(1 Fa:

Where lO meters ;s shml"ll, also check J2 meters. \Vllen> 15 meters i.~

showII, check J7meters too. Where 20 meters is S hOWIl, be SllIr /0 look at

J7as welf. A/II'ays check Ilu' bands "bove alld helm\' the illdictlled ballds
for ponibfe upeni"g.~ 10 rhe areas sholl'''. Remember l oot DX ;.{ where
YDUJIIIlI it, and 1101 «111'0'\'5 II'here it is predicted to be.
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S&H"
TOTAL s":==

Dal e

lyOll rmy ORb'~ 1010.....,. or lu.. AJlIJI'YI'lt'Ib _ mlor ill us r..... AJk>oi,'" "'fdsD~I
I!...!"rr.;n d'ltdm --~It -wto:n~ IftZI or ......~ OOOIIDlIIC« ) _. I

EM mLE QTY PRICE TOTAL

I
I

l~hiPP ing : All orders add $5.00 handling ' plus I
there is an addttional at cost shipping charge I

ladded to ail loreign orders. We ship UPS where 1
possible . please give us street address.
IMake checks payable to -Radio Bookshop.~ I
IForeign Orders: Chose one 0 surface shipping 0 air shipping I
I(Surface delivery may take 2-3 months.) I
I"Note: The actual foreign shipping costs will be additional to the I
regular shipping and handling fees.
I I
IName - - - - - - - -Phone --11
IAddress --j1

Ic;ty - Slate - Z;p Counl'Y I
I $10 minimum for credit card orders I
lTotal Paid $ O CheckIMoney Order C AMEX O MC O VISA l

ICard # Expires I

IS ignature I

I I
jTelephone: 603-924-0058. 800-274-7373. FAX 603-924-8613\
(MJ:RaOO 8ooksh:lp. Depl396, 70 Route 202 N. PcleibolOU!tJ Ni 03458 I
I 0 YES, Send me 12 issues of 73 at the low rate of I
I $24.97 (save 47% over the cover price). Canada add $7 I
I plus $1.40 GST; Fore;gn add $19 surtace; $42 airmail. IL ~
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Strict quality standard, technological research
and years of experience are at the basis of
Sirio 's products. A wide range of CB·VHF· UHF
antennas and accessories is available.
Please, contact us for more information !II

TECHNICAL DATA

Type: .. ... VHf bl81. UHF 3 x 'iI8 f_

Gfo...nd l'tlne
erceceoce: so n
Frequencyr.mge: _VHF 142·148 MHz

UHF 430-440 MHz
PoklriZilOon: . " " "" " verucet
V,SW,R. at neq res, ' S 1.2: I
B3nd'wiatt1: at VSWR 2: '. VHf 6 MHz,

UHf' r5 1.'HZ
G!in VHf 4 d8Q . 6.15dBi

l.H' 6 dBCl. 8, IS GIl:

Max f'owtor: . lOll wac
cooreceoo... -N" Ferrnie
Wind reslstan::e __ ,.. , , 6Om!\('(Olld
Length l~pprOJ( I" ._ ,.... 1800 mm
~iallengt h lapprox): ' " '' 170 mm
v;.'eighI/approx,l: _ _950 grI
.\b)rlPflg""oN: " 35 - 54 rrrn .

= ===.= =

\

•
===,= = =

~- Q

'\ SA Z70 MN
•

,,
;,

•

____ ___. _ 1JHF" fern.*

"N" ternale

,-onvseccoo
, " " ..... 1700mm

850 mm

1300 9'
IlI Z5--54rr;m

TECHNICAL DATA

\Vinci resswce ...,

T~ VHF-UHF ~ ~CQN(

~I'- . __ so n
~rill'19f'. ~ 2S- 1 300 ","iZ

VHF rxIl<Ind 49·51/:20-100ms-JOO P.til
Uhf T. &md. ,415-465/61().{)5017 10-

IOOO/ 113Q.1300 MHI
PoiarizatK;lll : .. >. veucat
VSW .R· at eeq res.: :> 131
GaWl- OdBd -llSdBo
Y.J>: lW.'t'Jc _...,.,- JOO ....: iG> .lH' 200 Wam

Cor 'll'Cooo:
SO 1300U
SO 1300 N: ,. .....__. _

SD IJOO UIN

te-qm Iapprcx.]:
Base canetcr: ,
Wetght (appro>:. J:

: Mc:u;tJng r'MS!

SIRIO·46049 VOlTA MANTOVANA· MN . ITALY .Tel. 1391 376/8015 15 . Fox (391376/801254
~~~'iEiEII.nrl:el lne NORTH AMERICA OffiCE: TORONTO· CANADA . TEL 15191650 9277 -Fox1519) 650 1779



Multi-S(an (apabnity

When activated, ms sounds for ten
seconds and displays abell symbol 10

alert you to an incoming signal.
Bolh elapsed time
and the number of
calls are displayed.

20 Multi-Function Memories Plus Coli
(hannel

Tone Alert System with Elapsed TIme
Indi(otor

Facili tating mobile operation are 20 memory
channels for storing frequency, CTCSS tones and
onloff status, and REV data. Of these, 4 channels
store, transmit and receive frequencies indepen­
dently tor odd split repeaters.

Choose from severer scan modes: full band scan,
programmable band scan, and memory scan with
memory cnanreuock-out In addition to two scan
slop modes - TO and CO- there is an
intermittent priority alert scan.

-241A
2 METER MOBILE

User·friendly Design

The ergonomically designed control panel is easy
to see as well as to operate: ltteatures illuminated
keys and an extra-large l COwith a-step dimmer to
suit various lightlng conditions.

144MHz Single Band Operation

To ensure that it can withstand the toughest
assignments, the TM-241A has been engineered to
meet US military standards StaG, 8100 & alOE for
shock and vibration res istance ("current K/K2 ver­
sions with serial ' 5080000 or later).

Military Specifications'"

The smooth styling 01Kenwood's TM-241A FM
mobile transceiver - compact and easy to install
- is complemented by rugged construction and up
to 50 watts of RF power to get you through in
adverseconditions. Reception performance is also
first-class: jrnermcounnon cnaractenstcs have
been improved to copewith very strong signals,

Other Features
I Built-incress encoder and optional KOT-8 decoder
I Auto repeater OIfSd
I Repealer reverse S'Mh::h
I Multi-tunelion microphone supplied
I OTSS lor selectiYe caIIng and page (WIlh QJItJOIIal OTU-2)
I T1me"'l)Uf-brnef

• Auto powElf-off with wamirlg beeper
I Modifiable lor MARS{;AP'

·1\:n'e;.1l:lQ,OOlll1J r.IIIISlll CN'.ae " .. . ,....~tI' ....... _
1ffI_t!bllptllqoa1<MftnJs~Il~_

F!J..,-'- ...···6....,.lJ!~_n:h

Proven Winner

KENWOOD COMMUNICATIONS CORPORATION
AMATEUR RADIO PRODUCTS GROUP

P.O. eo. 22145, 2201 E. Dominguez SI, Long Be.ach. Call'omia 90801-5145
Custom...- suppo<t.&oehu'lls (3 10) 639-5300

Repairloc;llionS'-PMs l8JO) KENWOOD BIAietin 8oaIO 8eM<:e (eas) 1310} 761-8284
INTERNET h!1pJI'W_ I<e.-,oo.nel

!l6ARD-1310 'Valid '" USA only.
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