


MAXIMUM POWER
7 W Output Power - oneof the h lghcs
powers available in a handheld (nominal
with 13.5 v DC or ihe optional BP-1 32.A
banery pack). The BP-1 32.A battery pack
provides more titan enough power 10 reach
those fringe areas, and a long lasting 600
mAh too!

OTHER GREAT FEATURES

RaledJIS IIfor spla.{b res/Monee. tbe /C-2GX1T
i.s buill to U"ilbstmuJ rugged flu/duor use.

• Hj~ SftKirni1r 0.18 11\' 10.. Il dB SJ "i i,ll
• MuhipleScan Modes
• Monioor funclioo
• st:T~ 10 CU>IOrnizr 1nn..rn.l1' optTaIion

•~Ii!\llu~ 10M 5 sn-oncI lirno:-r
• Sub2udlble 10M mcucIn."-~ and"""' .....
• 0pIi0naI~ and~ !\qIIddI
• 1lI'·160 (3 ., 700 llL.IJI ) Il:ancry pad, w:dI~,

bril cbp and Itand strap romr~
• II tuoi~~ (). 10, 11.5, I; • .w.n,}Oor ;o kHll

·"" .......
• kom~bk acca<0ri05

DURABLE CONSTRUCTION
Die-(ost Aluminum Rear Case - wi ll with
stand the demands ofrugged outdoor use.

Splash Resislanl Body - maintains perfor
mance in harsh outdoor environments.

ADVANCED FEATURES
Power Saver - reduces the current drain
to 35 mA (avg. Rx) for battery conservation
and extended operating time.

Low Power Option - switch to IWoutput
power to extend your operating lime when
high power isn't required.

40 Memory Chonnels - store all repea ter
infonnationindependently.
Memory Transfer - tltc ccntems ofa
memory channel are transferred into \TO,
and the no mode is automatlcal fy
selected. to assure quick and easy
QSring.

S DTMF AulO Dial Memories - for quick
and easy autopatching 10 frequently used
telephone numbers.

Selectoble DTMF Autocliol Digit Durotlon 
adjustyour nnw speed to the decode
capabilities of the repeater;

Need more informolion?
Coli our brochure hOlfine:

(206) 450 -6088

Auto Repeater Operation - automatically
activates the correct duplexdirection when
ihe receiver frequen cy tuned is wnhin the
repeater output frequency range.
Tone Scan - scans (or, detects and M.1s the
subaudtble lone frequency to enable
communication with another station that is
using subaudfble tones.

DTMF Redial- for quick andeasy access 10
autcparchcs.

User Friendly Keyboard - uncluttered,
user-friendlydesign for ease of operation.

Channel Operation - displaycan be setto
indicate memory channel numbers only
This keeps frequenc ies secret, restricts
operating frequencies or simplifies
operation for an unfamiliar user.

TIle IC-2GXU offers
surprisin~I)' simple
operatton with the
features and perfor
mance amateurs hale
come 10 expfd from
lccm products.
Whether )(lU're a
beginner ur a seasoned
veteran. )ou' ll qu ickl,.
fall in love with this 2
meier handheld.

ICOM's IC-2GXAT ..•
Powerful Versatility In A
Rugged, User-Friendly
Handheld, SIMPLE OPERATION

1C·2GXAT
2 Melet'
fMT,an$(fiur
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Privale Palch V is a multi 
mode inlerconnect thai
offers lour user selectable
modes: 1. Enhanced
Sampling 2. VOX Simplex
3, Semi-Duplex a.gep- '-- - - - - - - - ---!

eater Ma ker. A 90 memory speed-dialer and remote ba se mod e are arso
included. Can be connected to the Mic and speaker jacks 01 any simplex
transceiver when used in VOX simplex . Fully FCC and DOC approved. No
omer pa lch offers as many modes and leatures.

CS-900 Control Station Interconnect
The CS·900 is VOX ect
rvated and can be used
simplex or through any
remotely localed repealer
The standard 1/2 Second

Electronic Voice Delay to- l~~1:::~~::::::::::::~~~~~Jtalty eliminates syllable or NE W
word clipping and resutts
in un surpassed simplex performa nce. iii 90 me mo ry speed-dialer and
Remote base mode are also included, The only requi red connections are to
the Mic and Speaker jacks 01 you r Simplex transceiver. Futly FCC and DOC
awroved . This is the eest deal going in a simplex patch!

CS-SOO Full Duplex Interconnect
The CS-600 will operate
FUll Of Semi duplex and
also has a built·in Re
peater Maker. The only
required connections are
to the Mit and Speaker
jacks of your dual band
transoeiYer. A 9 memory
Speed-oalef is standard. Fully FCC and DOC approved. thIS is your best

choice in a Fun Duplex Interconnect wittl built";" Repealer Conlrollef1

CS-700 Intelligent Interconnect

The CS-700 is lor simplex Ij;~:;;;.iiiiiiiiiii.iiiiii"'operation and offers ser-
ectace VO X Enhanced or
VOX Controlled Sampling,
Sampling allows the mobile

operalor 10 have positive [~:::::::::~::~~~~~Jcontrol al all times. The
C$-700 rl3QIJires an internal
ccooectce e the discriminator of your simplex eeoscever. A 9 memory Speed
dialer is standard. This is the best safT1l'ling palch in the busoness!

Private Patch V

- -

ur microprocessor controlled interconnects

patch your FM base station radio to your phone

line and allow you to initiate and receive phone

calls in your mobile or HT without assistance.

CSI has been the leading producer of interconnect prod

ucts for over eleven years. AU products are made in the

U.S. A. and come with a one year limited warranty .

All features are fUlly user proqremmebler e Speed

dial rnemones - Single or multi-digit access code.

• Secret toll override access code >Toll restrict numbers

and sequences « Regenerated tone or purse dialout

• Aingout on t -s ring· Line in use detect- Call waiting

• CW ID • Hookflash • Activity & Timeout timers...
And More'

To get tlHr complete story Call or Fa. today lor product information
and dealer listing.

Only CSI interconnects offer important user friendly

features such as Memory Speed-dialing. Last Number

Redial and a built-in Programming keyboard with com
panion digital display which makes user

set-up quick,

easy and

positive ...

/? l'5'®
Connect Systems Inc.
2259 Porto la Rd .
Ventura . CA. 93003
ToIllr....

(800) 545-1349
Phone (805) 642-71 84
FAX (805) 642-7271

CD-1 Communications Decoder Unit
Decodes and displays all
so CTCSStooes. 104 DCS
codes and all 16 DTMF
digits when connected to
any scan ner, receiver or
service monitor. Extremety
useful lor service wOf1t Of

determining the correct
codes to operate open repeaters and eutcoatcoes. DTMF sequeoces are
displayed a second time. slowly just in case the real time digits were 100 last to
"""",-

CIRCLE 12 ON READER SERVICE CARD



On lhe cover: Bounc6 your Signal off a Shooting star! Lsam a' about VHF meteor seanerpropagatiOn . • . see page 10.
Star photo courtesy of the National Optical As/ronomy OOsorvatoriOs. Antenna photo courtesy of Rulland AlTars.
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Number 1 on your FHdbaek elIre!

Wayne Green W2NSD/l

Continued on page 85

Our MicrocUrTetll An.log System

Our body works much like a comput

er, using digital oommunications fOf all
our senses-sight, hearing . taste ,
sma. , touch. But beneath that more re-

Not only win the research that has
been done in this field lascinate you, it
may well get you to thinking eocot set
ting up a utue lab arid investigating
some areas Whefe there's stilt a need
lor basic research-research which is
within your ability to 00.

The more you read about lile and
the ceas whlch make l4) lile, the better
you understand that life can be seen as
fields within fields within fields. And this
is he~ to bring abollI a revolution in
medicioe. We know now thai chemicals
and surge ry aren 't me on ly possible
ways 01curing iinesses. We knoW that
the mind can influence the body, and
thaI the body has a powerfu l innate
self-healing system. So we're seeing a
growing interest in ' unsce mruc'' ap
proaches slJCh as acupunctufe, place
bos, veueuzancn. homeopathy, hypno
Sis, healing, teeds. herbs, lTl8ditalion,
and electromedicine. Are there more
productive approaches to tackling ill
nesses such as diabetes, AIDS, chron
ic -fat igue syndrome , AlZheimer 's ,
autism, and even cancer? Is it possible
that a physicist who is an ex-ham reaily
has a lillie simple- to-make electr ical
gadgetlhat can cure AlDS? rl le i you
more about that further on is Ihis edito
rial. He etsc has an electronic gadget
that stops drug addiction in its tracks.

Now, back to Becker 's book. He
starts out with lhe history of medicine,
explaining how u has evolved. You're
probably famijiar with the story 01 how
Uster discovered germs, how physi
cians refused 10 believe him, and con
tinued 10 kill most of their surgery pa
tients through inlection tor many more
years. Beckel didn't menlion thai, but it
makes a good point.

Scientists have found that 0lJ" 00d
es WOf1t on an incredibly complex c0m

bination of both chemical and eieculc
acllons. So Becker got Interested in
how salamanders are able to regener
ale arms, legs, and tens. Maybe, if we
understand how they do 11. we might be
able 10 regrow human arms and Iegs_
He cIlsoovered that very minute electri
cal currents ccntrouee the reg rowth
phenomenon. Minute being billionths of
an amperel

Yoo I read about how he awIied his
new underslanding to the regrowth of
leg parts in rats, and in helping speed
bone fracture heal ing. You're not going
to like this, 001 researchers have found
an amazing correraucn between the
vollage po in lS on the body and the
acl4)Uncture points of ancient Chinese
medicine.

Becker traces the history 01 cancer
research and the changing mediCal be
liets about iI. The newest research indi
cates there is an electronic bio logica l
control system involved. This would
help explain spontaneou s remeseos,
the placebo effect, and so on.

,

,

I~
-

Elec1romvdicine

Now, undigressing. and gell ing back
to btcetectrcmaqneucs and biOelectri
City, I read a book while on my birthday
Caribbe an tour that I jusl have to tell
you about. II's Cross Currents by
Robe r! Becker. The subtitle is: "The
perils 01 etectrcpctunon and the
promise 01electromedicine-a startling
look at the eneeu 01 eiectromaqnete
radiation on your health . ~ This book
really kept my hlghlighter bUSY, II was
exciting to read.

ness the deck is stacked against re
search in any new field. A scientis t's
success Is measured by the oomber 01
papers published. The more papers,
the eeser il is to get research granls.
But lhe scientific journal s are relUClant
to publish papers whic h challenge or
thodo xy, thus making sure Ihal re 
search projects are not challengin g.
The rescn is that loday SCience has lost
its spirit 01adventure.

In the past scientists have held on to
their beliefs ienacousry, and only reluc
tantly accepted new ideas when there
was no other refuge, lei me Quole Max
Planck, the pioneer in quanlum physiCS:
•A new scentec truth coes not triumph
by convincing its opponents and mak
ing them see the lighl, blll ralher be
cause its opponents evenlually die and
a new generalion grows up thaI is lamil
iar with iI."

Quantum physics really Shook up
the sceramc world. It answered some
QUestions, but in the process it opened
up many more met sceetets are sl i1l
struggling wilh. It's lun 10 read about all
this. I've read several fascinaling books
recently on this subject. I really should
review them for you and see if I can get
you to read them. There's The Holo
graphic Universe by Michael Talbol ,
and Parallel Universes by Fred Wolf.

As usual, I digress. Well, tnere are
so many interesting things 10 talk and
writ e about that my tans and writing
seem 10 mainty be a long series of di
gressions. Perhaps my recognizing this
has conlrtluted to my cutting way baclt
on the IlIJmber of larks r-.e been giving
at temresrs and conventions. Abolll the
only hamfest where I've been speaking
lately is at Dayton. rve been thinking 01
Slopping that 100. There are just too
many exciting things to talk about and
too little time.

probably run 80-100 pages. It'll cos t
something to print, so I cent just give it
away free. How aboul $5? Postpaid?
For $1 0 I could include pictures, bUI
finding a ham with a spare $10 bin is so
unlikely that I didn't even ceo-se ermat.
Maybe, instead of buying popcorn and
a drink at the movies next l ime, you
cou ld spring for my Adventures? II's
amusing stuff.

Bul then you haven'l bothered to
send for my work 01 sheer (thin) genius,
We the People oecure War On Our
Lousy Government, wherein I present
you with the keys to solvng most of our
more serious social, economic, political,
and ecological prob lems. on. a few
reader s have read it and 1 appreciate
their enll1l.lsiaslic jetters. n l leet even
better if I see some 01 them deciding to
actuauy do something about cleaning
up Congress, cuttlng crime, and im·
proving our miserable school system.
Polit ically I'm not uUra-righ t or ultra
lell-maybe I'm ultra-center. No, I'm
pragmalic, wherever lhat fils.

My enemies will love my Adven
lures. So will my lriends--ooth 01them.
Everyone else win, as usual. sigh, tum
lhe page and lorget all about u, Of
course, ill can gel you hooked, I might
be able to foisl 011 the 20 issues of my
Declare War Update. reports.These
beauts run 16 pages each . One 01
these days I'll edi t 'em, toni ng down
some of my perhaps too clearly ex 
pressed frustration with the polit ical
baloney here in New Hampshire, and
print th e repor ts as another boo k.
There 's a ton of good ideas in 'em.
Check Uncle Wayne's Bookshelf and
see if we've managed to lisl thIs sluff
there . Then send money. Or call our
800 IlIJmber.

OK, You Electronic Experts

I've Just heard from a second 73
reader who says, "I don't care what
some loony researcher has shown, I
know that all th is stun about 60 Hz
magneoc IieIds hurting people is bunk. ·
1 aSked both if they'd read anylh ing
about the research. They hadn't, be
cause they knew it was baloney, so why
waste their time?

This reaction is one SCientists should
appreciate, because this same ap
proach is endemiC in the SCientific corn
munity. It's dandy retribul ion when if
happens to them. In the science busl-

NEVER SAY DIE

Uncle Wayne's Caribbean
Adventures

The downside 01 the laptop comput
er is how easy it makes it lor people to
write. People like me, lor instance. Nat
urally 1 had my lillie Mac PowerBook
with me when I made my ll-island 2 1
day Caribbean ham-musie-diving 71 st
birthday celebration safari in Septem
ber. In between mini-hamlests. scuba
diving. IIying lrom island to island, and
reading a pile of books I'd brought
atoog. I somehow managed to write a
blow'by-blow travelogue ol the acseo
lure.

Any seasoned reader of my editori
als wilt not be surprised that it QUickly
assumed eoc proportions . It started as
a simple letter to my Aunt Kitty in Joliet,
bUt it grew legs. By the time I got the
whole thing togelher it ran a Reaoor 's
Digesl-sized 40 pages. Then I added a
story from my 1992 visil to Dominica.
where I almost got s kewered by a
lhrashing diving ladder. Say. why not in
clude a buaoous slory I did about my
dIving crurse on th e Ocean Ouest a
couple years back? And a couple other
Caribbean diving vacations?

I somehow couldn't help myself from
sending a letter to the dive operators on
!he islands I'd vsneo. tening them how
10 improve their product. I added that to
Ihe saga. And being into eccoonc de
velopment here in New Hampshire, 1
saw lots 01 opportunities lor the Island
leaders to attract mole tooriSts and 00 '
velop industries to pull their ccunnes
cot ot poverty. And most of them are
deeply embedded in poverty. I added
that 10 the saga too. ru send the leiters
10 the leaders, knowing they probaDly
wor.... bother to read lhem.

Though these were mainly scuba
diving trips, and thus you, as a mono
interest person, lolally dedica led to
lousing up what shreds we have left ol
what was once a glorious hobby. proba
bly could care less about the adven
tures of frugal septua genarian Uncle
Wayoe. Worse, the writing, according to
my e tses. is vintage Green. Pity. Well,
anyone who reads this pile wiY certainly
know Uncle Wayne bette r, Maybe I
should start bill ing myself as Grandpa
Wayne. Gramps, Grumpy Gramps.
Gimpy, grumpy Gramps, honoring my
gimpy IeM knee.

When I getlinished With the saga ifII
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LETTERS

Randy Crase KB7UIT, WOodland
WA Wayne. I Jusl finished writing oul
my check 10 renew my 73 SlJbscrip
lion. and also reading your editorial in
the September '93 issue. Great job,
Wayne. Actually. I have read many of
your editorials in the two years I've
been licensed. cee theme slays con
stant: I fully~ your views on the
ARRL and do nol belong 10 the Of98oni
zeucn or subscribe 10 OST. In your
las' editorial you again brought up the
neecc 01 CWo You also staled that the
ham population should Circumvent the
ARAL in proposed new rule changes
\0 the FCC. How does one 00 about
proposing rule changes?

I am a No-Code Tech and , li ke
many. do not care 10 spend the time
learning code at 13 wpm 10 get a Gen
eral Class license. Supposedly, by ITU
ccoveoncn all HF privileges are to be
allowed upon passing a le st for CWo
However, tnere is no requir eme nt
about speed. What' woukllike 10 see
is a 5 wpm requirement lor all jceose
classes, Of elimination 01 CW as a re
quiremen t. I know that the "live and
die by CWo group wJII th row fits and
keys er lhls proposal; thaI's OK. The
majority of hams no w are No-Code
Teens, and the number is increaSing.
Most or these people are not "gioriried
appliance operators." I have talked to
ma ny ve ry in lelllg ent No-ecce
'recns-cecctcrs. engineers. program
mers. etc. These people could pass
just about any theory test you could
toss Ihem, yel lhey are stili No-code
Teens. They 00 nol upgrade because
they don't want to 'waste the time" on
an "ancient lorm of communicatiOn." I
have absoru teiy no problem With reo
quiring a theory test for variOus class
es or licenses.

II No-Code t eens are "gto ri fied
CBers" then more power to us . All I
need 00 is tum on my VHF eqUipment
and Iislen to very little garbage, or tum
on HF to 14.31 3 or 40 meters and us
len to some or our "supertors" trash
the band.

Wayne. keep on pushing the ARRL.
Irs now time to gel rid 01 the code re
quiremenl or at leest make II so easy
met it's just a nuisance.

Well, gee. I dr,mno • • • W8)'7Je

George M. Badger Ill, San Jose
CA Wayne, you cer1ainly are an EE
(Eclectic Edilorialisl ) if I ever saw one.
And et my age I have seen more than
four. Your OCtober '93 editorial brought
up a very good point: The majonty 01
nam CSOs are PIety boring and very
ollen pedantic. II seems that quite a
few of the hams on the air are old, un
happy and deflnilely right·of-ce nter.
Getting older has its rewards, one of
which is that we an have a larger cross

Numbel'" 2 on your Feedback card

From the Hamshack

secncn of exoenencee to draw upon
and therefore we should have more 10
ta lk about. Nope , it doesn't seem to
wor1l that way. I don' know why pee
ple are not excnee aboul the ir lives
and wanl to learn more about others'
lives and therefore enrich their own.
From my small cueost in the wor1d,
the loudest complainelS are generally
a sm all minority who are -cont ror
Ireaks" afraid of CHANGEI They go
out and spend for large slgnels so
they can altempl to prevent others
from having the ir own expenences.
T!'Iey are often accompanie<l by labels
so they wi ll be able 10 identify their
own "Iribe." Or Is It dialribe?

Wayne, you are correct. Ufe Is not
a spectator sport, If you are nol part 01
the solution, you are definitely part 01
the prob lem. Anybody can en back
and point out hoW something may not
work , but it takes a real person 10

sland up, join In and make things hap
pen. Hey. lell them lIlIs: -n you don'l
fike the news, go out and make your

- "Thank you for the fealures on OAP.
I am In the process of co-writing a
book on CRP and equipment modifi·
cations thaI shoUld be oul mid·l994.
rm an ex-ham who has missed ham
ming and am in the process of retnev
ing my ticket. Solar CR P OX is my
bog.

Good grief, another troublemaker
... Wayne

Ed Eggen W3HIK. Felr Haven NJ
Just a quick rete to lel you know how
pleased I am with the Paellel Mac m0

dem out of your October 1992 Issue.
Dexter Francis of Sigma Associates is
a delighl 10 do business with. He was
kind enough to answer all my cues
tions aboul the modem belore I or
dered one.

I had purchased a commerCiat TNC
to use wilh my Mac and alter three
months of fa ~ing back and forth I still
could net get II work. Try as they
ooukl. lhey admitted thaI they did not
have a Mac 10 lest II with.

The Paellel Mac, along with Savant
scrtware. worlled without a hitc h. If
you have a Mac, ii's the only way to
go. Now, if we can convince DextElf 10
design a reyutar modem with tax for
the Mac we win have it made.

Thanks for running the article.

Harry M. J ohn eon NV7K.
Kalispell MT I Just finished reading
the December 1993 "Never Say Die
and t fee l I must write to you. I've
recently purchased some new neme
lhal I feel motivated to report on as
per your request. I generally use beat
anchor·type equ ipment that I acquire
and !hen restore 10 WOI'king conditiOn,

bul occasiOnany I feel lhe time Is rlghl
10 purchase some type of new gear.

I would like to review a new book I
have purchased (new to me, that is):
Solid Stale Design for the Radio Ama
leur by Hayward W7Z01 and DeMaw
Wl FB. tl is published by the ARRL
and the price is $12. I have an aca
demic background in the biological
sciences and education and have a
solid foundaliOn In physics and math,
but r need rerererces when I want 10
build certain types of circuits. While
building an oscillator, liller. etc.. it Is
very nice to be able 10 look up e circuit
and quickly determine component val
ues without having to do it by trial and
error. I have sought out Ihis type or
referenc e work on many occ asions
and have really never found one to do
the job, until lhiS one. Some represen
tative chapter headings are : "Semi·
ecoocctors and the Amateur," Basics
01 Transmttter Design," 'power Ampll·
uere and Malching Networks," · Re·
cerver Design Basics ," and -reer
Equipment and AccessorleS."

I eve in a rather Isolaled area wi\tl
respect to retail ama teur radio cearers.
I can orde r by phone or faK or USPS,
b ut so metimes you Just ca n' t bea t
hands«l shoppM1g. A few weeks ago,
wh ile visiting my uncle, W7GBI , and
his family, we had occasion to visit
one of the Ham Radio Ou tl et retail
stores. While browsing over the book
shelves, I spotted Hayward and be
Maw'S book and knew then and there
that it was what I was looking for. I
know it is not a new title, but r had not
seen It betcre and it really meets a
need for me.

Another new item I would like to
sha re is an ICOM IC ·2i .... 2 mete r
handie-talkie. We were toolting for a
very small, uncomplicated HT, While
at the same HAO store. we looked al
and got l he reel of all the mini HTs.
The IC-2i A Is derinilely lhe smallest
and has the fewest eeternet controls.
The neat part is that by using Ihe few
controls on the outside In various com
binations and permutations one can
program onlo the CPU aft 01 the oper
ating parameters used by your aver
age 2 meter repeater user. Clock set
ting, power on and on times, CTCSS
tones, DTMF 8utodiallng, paging. and
power levers can be preprogrammed
In and then actuated with a f_ well·
chosen keystrokes (two or three In an
cases) . The rad io has two levels of
programming: lhe basic ror everyoay
runctions used most orten, and an ad
vanced mode with the more cornp ex
le~ets of operaliOn available. There is
even an AI mode in which the HT
reams which functions you use most
etten and expands lhe programming
to sun what it perce ives as your

""ecs.
Wayne. no doubl about it, you are a

windbag , but I guess f, and your other
faith ful reade rs. wouldn't have it any
other way. I do find 73 to be lhe most
interesting 01 the "BIg 3" not only be
cause of your editoria ls but also be 
cause of the general content and the

types of articles and regula r columns
tnat you include . Thanks for a good
}ob and I won't worry about you be
coming complacenl and rest ing on
your laurels because of too much
praise.

M e a windbag? n s rrumon
... Wayne

To m To bla..en N0BZ . Aurora
CO Wayne, in response to your De
cember 1993 editorial, f would like to
give you my rating of a ham product.

I would rate my Kenwood TS·5OS
HF lransceiver as a "9 ." I purchased
this radio last spring and I've been
very happy wittill. I have always been
interested In operating HF from the car
while traveling and I've dreamed or
operating HF while on vacation. This
radio has given me the apportunity 10
do both \tI is pasl summer. While on
va cation at Grand Teton Nationa l
Park, Wyoming, in July, I operated 20,
15 end 10 meter SSB while irlthe car
chatting with folks all ove r the U.S. I
operated 40 and 15 meier CW from
the rented cabin using a Oipole, chat
ti ng wllh other hams all around the
wor1d. I really enjoy this radio.

Ed Maikranz KGSUN, Abi lefM TX
Wayne, greetings from West Te~as. I
wor1l as a fire!ighter·EMT here. I have
been a ham since 1988. I also spent
eight years in the army as an HF RT
TY operator.

I wal'llto Iell you about the two lat
est additions to my shack. The first
was an lCOM IC·729 HF and 6 meter
ng. This is a nice, compact, easy-to
use raoe. not too complicated. It has
simple controls and comes with good
ins1ructions . I have been using it lor a
little over a year and am very pleased.
II works greal in all modes. Shortwave
listening in AM sounds very nice. The
noise blanker and preamp are both
very effect ive. It handles RTTY, AM·
TOR. PACTOA and packet with no
problem . The radio works like a
champ on 6 mete rs also. tt's a good
receive r for weak signals. and does a
line jOb with FM siflllleKand repealers
as well. All II needs is transverter con
nectlons on it.

A few weeks ago I picked up an
MFJ 1278B mulllmocle data ccntrollec
This is a very versatile unit. On packet
it works greal and has a nice built..,
mailbox. RTTY, CW and AMTOR are
easy to use and do very well ,
PACTOR Is a nice mode and this unit
supports II very well. I have copied
color sew-scan pIclures with good re
sults and also copied a 101 of fax pic.
teres with very good results. This was
a good value for my money.

My radio lnterests are quite varied.
I like chewing the rag on HF, mai~ on
17 meters. I enjoy al of the HF digitat
modes as wen. I also er1GY weak-sig
nal VHF work , currently on 2 and 6
meters. I have done a lot of meteor
scalier work as well, and have made
contacts on \tie RS sateultes.t hope 10

gel on the OSCAR birds soon, as wei
as doing UHF weak signal wor1l. iii
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REP-200 REPEATER
A fully microprocessor-controlled repeater with autopatch
and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or controller alonel

We don't skimp on rI modules, either! Check the features on R144
Receiver below, for instance: GaAs FEr lront-end, helical resona
tors, sharp crystal filters , hysteres is squelch.

Kit $1095; w&t only $1295/
(9OOMHz units sIigfItJy higher)

Versatile DVR-1 DIGITAL VOICE
RECORDER Module As a voiet
100er for~ate", reoords 'fCU VOICe ,
IAIIlQ the It..... lNClq:tlone or external
mic Use W>lh amos! any repealer COR
rnoe1tle May also be used as a
eonlest e~lIer 10play back one or more
messages ltvougl1 your transmlner at
lhe press of a switch, Used as a radi o
nplepad. it can record the aud io output
o a receiver ~ up to 20 sec, of any

thing you mlghl
want to recall
later. Play back
as many bmes
as y<IU hl<e
IlTough a small
external speaker
Extensive man

ual tells how to use multiple messages
and adapt for many appucanoos

..................kit $59, w!l.t $99

LNG·(')
ONLY$59-FEATURES:
• Y8IY law noise: O.7dB vhf, O.8dB lJlf
• High g.ln: 13-2OdB, depends on eeq
• WIde d)""'mlc r.ng. - resist 0Vtlri0ad
• $table: loW-fee<I:ladI~81e FEr
"Spec#,' UOlrlg -ve:~~ 137-152,
'~172. ~fO.~ 4(lI).<I 1Q. ~JMU

LNS·(')
IN-LINE
PREAMP
ONLY$89...$119 _ _
• GaAs FET Preamp WIth features smilar
to LNG series, except automatically
,witches out 01 line during trln.mit.
Use with base or mobile trlll'lSC8iver$ up
to 25W. Tower mourrting bradteI:$ i'ld.
"7",*", _ ' 1:lf'-1~ ll»~01_500.

HELICAL RESONATOR
PREAMPS

• GaAs FEr preamps with J Of 4 section
he~ca l resooators reduce intermod &
cross-b,1ld Inter1erel'lce In ctiticaI
llPIJiCations. MODEL HRG-( • ),
SIO vii'. S110uhf. 0Spocly ..-.g -.ge:
N2- '~ !50- J«l'. 161-17., 213-233, 4~1V.

COR ·3 REPEATER CONTROLLER.
F8aIu"es adjustable tail and IJme-out
OO--S, solid-stale relay . c:ou1esy beep,
arld k:leal speaker ~jfier. ..... k ~ S39

CW ID , Diode prOl1arnmabie any time
in the fIeld, adjustable tone. speed, and
timer. . ." ...... kil $59

e REP-200C Economy Repeater. Lile REP-200, excapt uses
NEW COR-6 ConIJolIer lno DTMF ...... lIlol or 1IUIOp<rld'l). FealLSes real.volce

lei r900ided WIth bullt..... ITOiOCJl)hor .e. .. ...m. __ . Kit only $795. ...&1 $1095

RECEIVING
CONVERTERS

Low noise ronvertlll"S to reoeiYe vhf and
1111 bands on . 10M rll(:lcirllr.
• KIt leu case U9, Idt w/e.e" BHe

;.eu $74, wat In CNe $99.
• lnpla rallges avail: 50-5.2, 1$138,

144-146, 145-141, 146-148. 22Q.222,
222-224 MHz, -432-0\34, 435-437,
435.5-431.5, and 439.25 (to chan 3).

TRANSMITTING
CONVERTERS

XV2 for ¥hf and XV4 for Uhf. Models to
COI1Vef1 1OM sec,CW, 1m, etc. to 2M, 220,
222, 432, 435, anet lIlY. 1W 0Ulpl.t.
Kif only",. PA's up to 45W 8V8ilable.

TD-3 SUBAUDIBLE TO NE DE
CODER/ENCODER. Adjustable for
any tone, Espeelally for repeaters,
W ith remote conlrol act,vale/deactivate
provisions ... kit 529, WII"ed & tested ssg

MO-202 FSK DATA MODULATOR &
DE-202 FSK DEMODULATOR. Run ~
to 1200 baud digital sigl'laIS tmlugh any
tm transmlller & receIver WIth ful l
handshakes Radio-link c:omputers.
lelemetry, etc . kil ee $39, w!l.t ee $69

9600 BAUD DIGITAL RF L IN K S.
Low~ost paellet networlling systtHTl,
c:ons<Sllflg of MO-96 Modem and speaal
vefSIOnS of our 144. 220. or 450MHz FM
Transn'\ln~ and Receivers Interface
directly W1ttl most TNC's. Fast, ccee
switched PA's output 15 or SOW

REP-200N Repeater. Warf.1O use 'fCU ACC cootroller. etc? No problem'
We'll make you a repealer WIth rf modules only, ., , KIt only $695, &t $995

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

Also available In rt.t1ght enclOSures, and with data modems.
FM EXCITERS: 2W contInuous
duty TCXO & xlal oven options
FCC type accepted for com1
high band & uhf.
• TA51: 50-54. 143-174, 213-233

MHz " .kit $109, w&t $1 89.
• TA451 . 420-475 MHz

. k~ $109. w&t $189
• TA~1 : 902-928 MHz,

(O.SW out): w&l $21 9
• VHF & UHF AMPLIFIERS.
• For 1m. ssb, etv. Output levels from

10W to 100W, seve-er models starting at $99.

FM RECEIVERS:
• R1441R220 FM RECENERS for 143-174

or 213-233 MHz. GaM FET IrooI end.
O.154N sensiIivity! BoItI cryslaI & ceramic
it" filters plus helle.! resonator fr"on( end
for exceptional $ll lectMly: >100dB at
1012kHz (best 8Veilable lIO)"M1erel)
F iuCter-prool hysleresis squelch; afe
tracks drift. ", kit $149, w&t $219

• R451 FM RCVR. for 420-475 MHz
Similar to above ...kil $149. w&t $219

• R901 FM RCVR, for 902-928MHz.
Triple OOi "Bl'$ion. GaAs FET front end
_..$169. w&t $249

• R76 ECONOMY FM RCVR for 28-30, 50-54, 73-76, 143-174, 213-233 MHz,
wto helical res or life... KiIs $129, w&t $219.

• R131WEATHER SATELlITE RCVR for 137 MHz- Kit $l 29, w&l $219.
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Radio Operators Behind
Bars

Three young residents of the California
Youth Authority's Camp Fenner recently re
ceived their amateur radio licenses after a
lon9 period of study. The idea was formulated
by Parole Agent Bill Goff KI6DJ, with assis
tance from Teacher Ed Griffith KC6WCT. All
three wards were first carefully screened for
the proper levels of ability, motivation. and re
habilitation.

Organizers say ham radio teaches disci
pline, cooperation, and geography-not to
mention electronics. For some youthful of
fenders, this is their first experience being c0

operative or successful. The program is be
lieved to be the first of its kind. Anyone with
experience using amateur radio to rehabili
tate young men should ccntect Ed GriHith
KC6WCT, P.O. Box 30275, Stockton , CA
95213-0275; (209) 825-9458. TNX KC6WCT.

Wanted: Young Hams
Once again , Carole Perry WB2MGP is

looking for a rticulate. active amateur radio
youngsters up to age 18 to be interviewed for
possible participation in the Dayton 1994
Youth Forum. This year's forum will be bigger
and better than ever. Please contact Carole
at P.O. Box 131 64 6. Staten Island, NY
t0313-0006, or telephone her at (718) 983
14 16 . TNX WB2MGP.

Huge Cable
A private venture with financial backing In

the United States. Japan, and the Middle
East, is planning to construct the wo rld's
longest under-sea fiber-optic cable. linking
Europe, the Middle East. and Asia through 13
landing points. 1l'I9 new cable will join exist
ing undersea links to open up broad band
width international multimedia services by
1996.

The Fibercptic Link Around the G lobe
(FLAG) wi ll cover 18,000 miles, from Britain
through the Mediterranean Sea and Indian
Ocean to Japan. FLAG is expected to com
plete the first global high-capacity fibar-optic
highway of great capacity. The link would
support 600,000 conversations simultaneous
ly and support teleconferencing and enter
tainment video too. The huge cable would
likely compete with satellites for business.
TNX Electronic Engineering Times, Decem
ber6, 1993.

Semiconductors: A Girl's
Best Friend?

With financial backing from the White
House, Russian and American scientists are
beginning collaborations to develop new
semiconductor technologies based on dia
mond turns. The Clinton Administration has
allocated funding to support the work at 20
Russian scientists for a year.
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Russian diamond technology first came to
light in 1977. Reports were largely ignored in
the U.S. but were pursued in Japan. Now the
University of Missouri has established the In
ternational Diamond Research Institute
where researchers will work with the labora
tory 01Diamond Film Crystallization at the In
stitute at Physical Chemistry in Moscow.

A primary goal of the new instihJ1e is to de
velop reproducible n-type and p-type dia
rTIOIld films that are more rugged than silicon
tor a new generation of semiconductor de
vices. TNX Electronic Engineering Times,
December 6, 1993.

Boyer Wants His MY Back
According to newspaper accounts, Chris

Boyer KC6UQG, who accessed a sheriff's
department radio frequency to summon medi 
cal help lor an injured friend, now wants his
portable radio back. Reportedly. Boyer nrst
tried to get help via amateur radio. business
band, and cellular phone, but to no avail.

Boyer contends that he made a responsi 
ble decision to use the Sheriff's frequency on
ly after exhausting all other communications
options. His friend had been hurt in a maun
tain bike accident and was bleeding . Two
weeks after the incident, Boyer was called in
to a meeting with FCC and sheri ff's depart
ment officials, where he surrendered his ra
dio. It is not clear whether the radio was actu
ally confiscated, or if it was vOlunteered in
jleu of prosecution. TNX Westlink. Report, No.
662, November 26, 1993; WSYI Report, Issue
#23, December 1, 19 93; The San Diego
Union Tribune.

Form 610 is New
A totally new FCC Form 610 is on its way

into ham radio as a result of a new computer
at the Federal Communications Commission.
The venerable old 610 will soon lade into his
tory as a result.

The new form Is streamlinea. It does away
with all 01 the boxes previously contained in
the administering VE's report. The report it
selt has been relocated to the bottom front of
the form , right above the VE certification
area. The administering VE will now only
need to indicate which one of six classes the
applicant is qualified for. The sixth category is
"Technician Plus" and its inclusion on the new
form indicates the commission wants to care
fully track the popularity 01 this category.

Sections to report current station location
and change of station have been eliminated.
The new 610 still has a Physician's Certifi
cate of Disability tor those exempt from the
code tests due to physical disability. This new
form replaces the March 1992 version which
carries a February 1995 expiration date, but
which can no longer be used once the new
form is in the hands of the public . TNX West
link. Report, No. 662, November 26, 1993;
Newsline; WSYI-VEC.

Hams Cool Under Fire
Hams did more than just talk at the scene

of the recent wildfires in Southem California.
They put their lives on the line staffing the
DCS22 Mobile Comrnmicalions Van at Pep
perdine University at the height 01 the fire
threat. Hams also handled the fire hoses as
flames assaulted the Malibu Sheriff's Station.

After 108 hours of continuous operation,
Scott K06NEA closed down the emergency
operation by saying: 1"he cooperation of all
amateurs in Clearing the frequency lor this
net has been greatly appreciated. Th e fre
quency is now clear at 1800 hours." FB to all
who pitched in. TNX Westlink Report No.
662, November 26. 1993.

Cuba Incommunicado
Th ird -pa rty message privileges with Cu

ba--previousty aueonzeo-c-are no longer ap
proved . According to Ra fael Estevez
WA4ZZG of Hialea, Aorida, when Hurricane
Andrew demolished much of the public com
munications capability between Cuba and
Florida, the Cubans resorted heaVily to ama
teur radio.

The pro-Castro Cuban American Radio
Federation has taken a renewed position that
Cuban amateurs should not communicate
with the "enemy; meaning Florida amateurs
of Cuban descent. Rafael says that Cuban
amateurs are getting their licenses suspended
from three months to a year for passing such
innocent non-poIitica.1 health-and-welfare traf
fic as -... appealing for aspirin and insulin."

C02QQ advised Rafael on the air recently
that the Uni ted Stales and Cuba no longer
have a third-party agreement. Infonnation is
now moving in and oot of Cuba with great dil
liaJlty since AT&rs over-the-horizon commu
nication system was damaged by Andrew.
TNX W5YI Report, Issue 23, December t
1993.

Power Stream
Three men claim they have invented a bat

tery which is powered by a plentiful natural
substance available at low cost-urine. Many
scientists are highly skeptical 01 the inventors'
claims, especially without an explanation 01
the battery'S purported chemical react ions
and construction.

The urine battery's inventors, Nelson E.
Camus, Edgar Aguayo, and rsmeet Valle, are
partners in an electronics company called Nel
Nithium Electronics. They say their informa
tion is a secret they are not about to share.

The men are looking for investors with $5
million. They claim their home power plants
will be cheaper and smaller than existing
power sources, are environmentally sound.
and will boost the economy. They estimate
the cost to perpetually power an average
home to be around 5500. TNX Associated
Press; san Maeto Times: and Palo Alto Ama
teur Radio Association PAA RA Graphs. De
cember 1993.
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No longer arc you tied to your shack when you want the
power of a base sialion. Now you can control your Icom.
Kenwood. or Yacsu radio with a com puter port using a
telephone. handheld. or mobile radio. Operate SSB. F~1.
AM. and even CW from your car. your office. or on \ 'aC3 

lion-anywhere you go.
You canchange bands. frequency.and mode

with Haml.ink or RadioLink. Just in case you
Jose track of your frequency or mode. " 'C' ve

included a voice synthesizer to remind you. Optional plug
in cables make ",CI-Up a snap. Both units have outputs for
controll ing other accessories.

Don't take our word for it--try it yourself! Call our
literature line at (800) 432-8873 for a brochure listing the

phone number and commands for our demon
stration unit. You can also call us direct at
(206) 774·5554. See your favori te amateur
radio equipment dealer for best pricing.
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VHF M eteor Scatter
Propagation

Bounce your signal beyond the horizon.
by Steve Katz WB2WIK/6

Photo A. Dr. Waylle Overbeck N6NB. who owns the mountaintop operating site used for Per
seids 1993, He is leaning on a 50100t rower erected during the operanontt); a 70100ter to go
alongside this Dill' is planned.

I ' m writing this after returning home only
hours ago from a litt le expedition to a 10.

cal mou ntaintop to work the 1993 Pcrscids
meteor shower, which was supposed to have
"peaked" at 0 1002 on August 12. Wayne
Overbeck N6N B (well-known for his VHF
UHF cxptolts . as well as for designing the
popular "Quagi" antenna) and I headed up to
his new mountaintop VHF contesting site at
6,800 feet above sea level in the Tehachapi
Mountains , about 90 mi les northwest of Los
Angeles, to "work" the shower on 50, 144,
and 222 MHz. We had some success, but not
as much as we had hoped for.

The 1993 Pcrscids shower was hyped as
the biggest new s for astronomers, meteoro l
ogists and VHFers alike since the return of
Halley 's cornet. Like all meteor sho wers,
this one occurs when bits of debri s left by
passing comets come close enough to our
planet to be pulled in by the earth's gravita
tional field. Cyclic in nature, meteor show
ers recur every year at about the same time
and there are many showers each year. But
this one was supposed to be the " big one,"
with hund reds of meteors falling each hour.
It shou ld have had a major im pact on VHF
propagation and been a wonderful sight to
behold, with "shoo ting stars" filling the sky.

Well. as of today, the shower wasn ' t what
it was hypcd to be, and the number of mete
ors we worked and saw were not all that un
usual. But maybe we missed the peak . and
the 1993 Perscids may tum ou t to be all the
wonderful things the astronomers said. Ei
ther way, it's still fresh in my mind that a lot
of hams, newcomers and old-timers ali ke,
don 't seem to kno w mu ch about meteor
scatter, and that's the subject of this article.

Working Meteor Scatter

Meteor scalier propagation occurs when
signals are refl ected off the ionized trails
which follow meteors as they enter our at
mosphere. In dee p sp ace, bodies traveling
very fast don' t generate any heat to speak o f,
since they encounter no friction in the ir trav
el. But meteors and other bodies en teri ng
our at mosphere generate considerable heat
as the density of our atmosphere creates fric
tion to their trave l. Since our atmosphere
contains gasses prone to ionization and even
ignition, the meteors lite rally "bum up" on
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entry. and most are ex tinguished before they
reach the surface of our planet. Occasional
ly, a larger meteor makes it all the way down
ro eanh and plunges into the ground, ocean,
or some other obstacle, When a meteor suc
cessfu lly reaches the planet , it becomes
known as a meteori te.

The ionization of gasses behind the mete
or as it plunges to wards earth is highly re 
flective to radio frequency signa ls and al
lows brief reception of distant sig nals not
normally workable on the VHF bands, Ran
dom meteors, not me m be rs of a know n
"shower: ' are workable frequently on 50
M Hz year- ro und. i f well -eq uip pe d a nd
trained operators are at both ends of the ci r
cuit. The meteor scatter signals reflected by
a random meteor path may only be present
for a few seconds, and another meteor may
not come along for a long while. Thus, to
complete a contact (or QSO) via a rando m
meteor requires considcra ble ski ll on the
pans of both operators involved, since all in-

formation must be exchanged in a very short
peri od of time. Signals arc ty pically weak
and "peaky," and to successfully work ran
do m meteors, high po wer levels and high
gain antennas arc u su all y e mp loyed. At
higher frequenc ies like 144 or 222 MH z,
even greater sk ill and better eq uipment is re
qui red because the signals tend to be eve n
weaker (due to path loss. which is related to
the number of wavelengths the signals must
travel). At 432 M Hz, meteor scatter work is
rare indeed, although it has been performed.

T hink of the ionized trail left by a meteor
as a reflector in the sky. Its shape is long and
skinny. and it is literally a movi ng target. It
would be impossi ble to "track" a meteor 's
path through the heavens, as these bodies are
traveling much too fast to steer antennas at
them as they travel. And their flight pattern
is qu ite unpredictable. So, to work meteor
scatter, most fo lks find it best to j ust aim an
tennas di rectly towards the station they are
tryin g to contact, keep the m fixed on the
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MFJ-949E World's most popular
'149" anrenna runer covers 1.8-30

MHz, has lighted peak!
average Cross- Needle SWR/
wattmeter, 4: I balun for balanced lines
md full size 300 walt dum my load.

Versatile 8 position antenna switch
lets you pre-tune MFJ-949E into
Jummy load 10 minimi ze QRM .

Custom inductor switch was
:arefully enginee red to withstand
extreme voltages and currents.
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H -1270B __ ._ '- - . ,
'1 19"' . . . .
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!
•
I

•
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Lighted p~akJaverage C ross-Needle SWR/Waumeter has 20012000
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h
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MFJ product so ld In thi s ad 110 matter what for a fu ll yea r. 1'r'~"",, 'I""" ' fO<ation' ''b'''' '''«'''''' Cl lerM~'fI''';'' 'I'''O<> ' 1o<
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lias RF stage. vern ier reduction
lrive, smoo th regeneration. live bands.
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na gain is the suggested range for most m.s.
work, as it is sufficient 10 make co ntacts but
nOI so much that an ex tremely sharp pattern
will result.

Fourth, and may be most important. is op
erating procedure. Meteor scatter operators
must be quick! A good "bum" might propa
gate signals for se veral seconds. If you oper
ate well and have lightning-fast reflexes.
you can complete an entire contact in that
time . For a QSO to co unt . it is usua lly
deemed that exchange o f IWO pieces o f in
formation is required. Many years ago. those
two pieces of in format ion were a callsign
and signal report. Since meteor scatter sig 
nals co me and go rapid ly and it is common
to co py only portions of a transmission. an
m.s. signal reponi ng syste m was established,
using the leucr "5" follo wed by a number
which indicated how much of the other sta
lion's transmission you heard. For example,
"52" meant " I've heard your complete ca n
sign. Now se nd me so mething else.' It did
not mean the other s tat io n was ind icat ing
"52" on you r recei ver's Scmeter!

Nowadays, wi th modem equipment, big
a mplifiers, hi gh -gain antennas, low-loss
feedlines. mast-mounted receiver preampli
fie rs. digital signal processors, etc.. I think
the o ld "5" repon ing system will be goi ng
away. Instead. it wou ld be prudent for sta
tions to exchange canstgns and a grid loca
tor. Grid locators are alphanumeric codes
used to indicate any station's location with
some preci sion and are internationally rcc-

Photo C. The author mop N6N8's mn, 10 the
rear oj which is permanently mounted ( f 30
foot telescoping, rotating mast with a HAM
M ro lOr at 1111" bottom. Portable anten/las
were simple: fi ve elements 011 50 MH:. Gi l d

eight elements 011 / 44 und 222 MH~ To min
imize ground illjluences. the 10 .....est-frequen
cy afllellna goes ar the top. highest up.

So. if you want to expand your horizons
on VHF, stick wit h sse or CW, (CW was
once used almost exclusively for very long
OX work on VH F-UHF, incl ud ing meteor
scatter, auro ra. mocnbounce. etc. BUI with
higher antenna gains. rece iver improvements
and so forth. SSB is now quite effective and
is often faster for making contacts.)

Second, understand that to have any real
success in "over-the-horizon" type VH F·
UHF work. be it m.s. or normal tropospheric
propagation. it pays to have a zero degree or
be low zero degree horizon in the dircction
you want to make contacts. If you put your
eye at you r antenna level and appear to be
looking upwards. above le ve l. at the sur
rounding terrain. you will not be terribl y
successful at making contacts in those direc
tio ns w here you ha ve th is " positive hcri
zen.' If you have a "negative horizon" in
(",_v direction that might be useful in making
contacts. usc Ihal d irection fo r your m.s.
work. If you r locution is such that you have
a " positive horizon" all the way around you,
it would be wise to POlek up the station and
go hililopping (portable from a mountain
top) instead. You 'll be muc h more success
ful than working from home.

Third, because m.s. path losses are very
high and signals are weak. it pays to ron as
much power as possible. Meteor scnue r has
been successfully worked with tower power
(like 100 watts) but a kilowatt or more sure
hel ps. Kee p feedline losses to a minimum
and use antennas thai have some real gain.
But too much antenna ga in can sometimes
be a hindrance, because a lor of gain means
a very narrowly-focu se d antenna sy ste m
with a sharp front " lobe," and using such a
system can make you miss the meteor trails
you wanl to work. Probably 13- 15 dB amen-

hori zon in that direction. and hope for the
best . In this case. hoping for the best is es
sentia lly wi sh ing for a met eor to fall be
twee n your location and the location of the
station you are tryi ng to contact. and for that
meteor to be low enough on the horizon that
its ionized trail will be a usefu l ref lec tor, It's
actually qu ite a lot to hope for !

B ut du ri ng a major meteor "shower:'
when meteors fall at a reasonably fast rate
(60 per hou r is not unu sual). the probability
of making co ntacts by using their re fl ective
"tails" is dramatically inc reased , to the point
where mode st ly-equi pped sta tions with a
small degree of training and skill might suc
cessfully complete a few contacts. What is
really required?

First. realize that meteor scatter (m.s.) sig
nals are weak and " peaky" in nat ure . By
" peaky" I mean they c hange in stre ngth
from literally zero to some work able level
and then back 10 zero again in a very short
time, ranging from le ss than a se cond to
maybe a few seconds. A "zinger" (huge me
teor with a long " bum" time) might allow a
"burst" that lasts several seconds. but when
it's gone. signa ls will typically fall back 10
zero again. For these reaso ns. only "weak
signa l" modes li ke SSB and CW have been
used effective ly for m.s. propagation. Wide
band modes like FM are not successfully
used. althoug h if tried wi th a tremendous
amount o f power and antenna gain. I sup
pose it mig ht be possible. But remember,
signals are typically weak, and CW has a 20
dB signal- to-noise ratio ad vantage over FM·
and that's a whale of a lot. If FM could be
used to mak e the grade at 1.500 watts output
power. then just 15 watts wou ld do it on
CWo Normally. 15 walt stat ions are not suc
cessful in m.s. work.

Photo B. ..Atltenna 's-eye" ,-iew from l ire meteor-scatter operating perr:h ifI l ire mOl/ll/ains at
6 ,800 feet. The mlle.\' floor below the antellllas ts 3.000Jut lo wer, and the nearest obstacle
ofs ignifican t elevation is more than 200 m iles awa},
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Photo D. The author, at the controls of N6NB s contesting van, which contains KW stations
for 3.5 through 432 MHz. and a gasoline generator to run it all. Almost like home!

ognized as a standard for VHF-UHF station
location information. A four-digit code will
indicate your location to within one degree
of latitude and two degrees of longitude. Be
cause the earth is an oddly-shaped spheroid
(sort of a round ball with a bulging middle) ,
these grids will change in area from point to
point on the globe. Grids are not all the same
size. They are smallest at the po les, a nd
largest at the equator. But the system is bet
tcr than nothing, and at least it's a standard.
A nd the ARRL o ffers VUCC (V HF- UHF
Cent ury Cl ub) awards for confirming con
tacts with numbe rs o f g rids (contac t the
League for more information ) and the grid
locator number is the standard exchange for
mOSI VHF-UHF contests now. Because the
grids arc fai rly large. knowing another sta
tion 's g rid won't he lp you much if he is
cl o se by. but the information is valuab le
whe n making d istant contacts . say a few
hu nd red miles o r more away. for be am
heading directions.

So. I propose (and I see many operators
are al ready doing this) that instead of ex 
changing meaningless "S" reports. we just
exc hange call signs and gri d numbers to
com plete me teor scatter con tacts. I like
change. and I've been working meteor scat
ter since about 1966: if I can adapt. so can
anybody.

Makin2 the Contact

How does one make a meteor scatter con
tac t? There are two ways: " Random." or un
scheduled QSOs, and "skeds," or scheduled
QSOs. To make a random m.s . cont act.
so mebody has to call CO! A typical CQ for
rn.s. work would be so mething like this:

C Q WB 2 WIK C Q WB 2W IK C Q
WB2WIK CQ WB2WIK CQ WB2WIK

C Q W B2 W I K C Q WB2W IK CQ
WB2WIK CQ WB2WIK BREAK

Note that th is is q uite di fferent from an
ordinary CQ. I' ve only used two "wo rds":
"CO" and my callsign. All other information
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is extraneous and unnecessary. No reason to
~- hk .......... . "... Los Ause worcs I e. mr s IS . •• or In n-

getes. California," or whatever. All that ex
tra information takes up valuable time and
the point in meteor scatter work is to get just
the information that is abso lutely required
across to the other party. If someone heard
my CQ, he would likely hear just a little por
tion of it. Ho pefull y, he mi ght hear both
"C Q" and " WB 2W IK: ' and that ' s all he
needs to know. If he were to answer me,
he'd transmit something like this:

WB2WIK W7HAH WB2WIK W7 HA H
WB2W IK W7 HAH WB2W I K W7HA It
WB2W IK W7HAH WB 2W IK W711AH
WB2WIK W7HAH BREAK

This is all he needed to say. It to ld me he
was calling me, and it told me who he was.
Nothing more is requ ired. If I caught a mete
or during his tran smission. I probably would
have heard so me portion o f this tra nsmis
sion. If I did. then I'd transmit:

W 7HA H DM04 W7HAH DM04
W7HA H DM04 W7 HAH DM04 W7HAH

DM04 W7 HAH DM04 W7 HAH DM04
W7HAH DM04 BREAK

This wou ld tell Shep (W7 HAH, who is in
deed a VHF "meteor joc key") that I heard
him. and I'm giving him my grid square.
You can't assume anyone is where you think
they should be, and the grid square data is
pretty important. For example, in my case. I
have a 2-l and call sign a nd lived in gri d
FN20 in New Jersey for 3D-plus years. But
I'm not there now! Also, a lthough my li
cense reads "Chatsworth, CA." which any
one can look up to see is in grid DM().I.. I
might have been operat ing portable some
where else. The grid is important.

If Shep heard me. he 'd probably respond:
WB2W IK DN26 WB 2W IK DN26

WB2WIK DN26 ... etc.
or he might just respond with:

QSL DN26 QSL DN26 QSL DN26 QSL
DN26 QSL DN26 QSL DN26 QSL DN26
. , . e lC., which would indicate he received

my report and is now sending me his.
My last transmission to him, assuming I

heard the above, wou ld be:
QSL 73 QSL 73 QSL 73 QSL 73 .. . etc"

which would indicate I received his re port
and am saying good-bye.

You sec, simply sending a report on mete
or scatter is absolutely no assurance that the
o ther statio n heard it: th us, the "Q SL" or
"Confirm' or so mething should also be ex
changed to indicate that the stations really
heard each other and got everything they
nceded to make a complete QSO.

In real life. especially in the absence of a
major meteor shower, it is common for a
complete QSO to take a very long time, be
cause each transmission as outlined might
need to be made several times. Typical dura
tion of an rn.s. transmission is IS seconds.
Talk fast, and you can say qu ite a lot in that
IS seconds.

Now. what about if yo u c a tch a real
"zinger" with a long " bum" and you hear the
other station's entire exchange in one burst?
Do you go into your IS-second routine? Not
at all! If I had heard several successive sec
onds ofW7HAH's exchange and he stopped
tran smitting, I'd immediatel y rep ly with:

QSL ALL 73 73 WB2WIK WB 2WIK
QRZ? BREAK
or something like that. I could say all this in
less than five seconds and maybe get it all
across in one shot. and possibly even sti r up
another meteor contact in the process, The
point is. "make hay whi le the sun shines ," to
use a worn-out phrase; that is , take ad van
tage o f the meteor for as long as possible
and do not waste lime with a lot o f repeating
what the other station has probably already
copied.

Often. especi ally for "skeds." or sc hed
uled contacts. transmissions are sequenced
with station clocks set precisely to WWV.
Each statio n lake s a I S- se co nd "turn" at
transmitting, and who transmits first is pre
arranged. For example. say it is agreed that
the station who is farther west will transmit
t he fir st a nd thi rd I S seco nds of eac h
minute, wh ile the station farther east will
transmit the second and fourth IS seconds of
each minute. O f course, both stations must
have their clocks set to the second by WWV,
and this should be checked just prio r to the
"sked" time to make sure the clocks arc: ac
cu ratcly set. The advantage of sequencing is
to avoi d stations transmitt ing at the same
time. which makes it impossible for them to
hear eac h other,

How Far. and What Direction?

How far can you expect 10 work with me
teor scatter? Much farther than with normal
tropospheric propagation! Contacts 10 I .SOO
miles or so are possible, although most will
be closer, in the range o f 500 to 1,000 miles.
Still, this is quite an improvement o ver what
can normally be worked on VHF. Sporad ic
E sk ip. q ui te common on SO MH z. o ften
makes onl y "pockets" workable. and those
"pockets" tend to be pretty far away. Very
short "E-skip" usually lands at SOO miles or
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more. and longer skip arrives from points
out to 1.2()().. 1.300 miles . ("Double-hop" E·
skip occu rs on 50 MHz. allowing double
these distances to be covered; combinations
of p ro paguuo n al so occur on 6 meters .
wh ich allows contacts o f almost any di s
tance. but rbese are rare.) If you are trying to
work as many grids or states as possible. reo
lying on E-skip alone can be frustrating. For
one thing. Ecskip is most pre valent in the
June-July timetrame (in the northern hemi
sphere) and much of the calendar is devoid
o f E-skip activity, For another. E-skip at fre
quencies highe r than 50 MHz is rare. Tropo
spheric "ducring" can allow extended-range
contact s at 144. 222. 432 MHz and higher.
but when the ducts occur. they are o ften
quite narrow with regard to height and width
and allow contacts only alo ng a limited path.

Meteor scatter can allow contacts in any
direction. at a variety of distances. and is a
flexible modc of propagation that is highly
useful for filling in those vacant spots o n
your "Worked All Whatever" map.

You will neve r forge t your first meteor

scatter coruacr. I' ve made hundreds over al
most 30 years. and I still remember mine : It
was with K8MMM in Ohio, when I lived in
New Jersey. I was running 100 watts PEP
output to a litt le five-element beam on 6 me
ters. and working Ohio seemed an impossi
ble feat at the time . The distance (500 miles)
was too far for normal "trope," and too close
for E-skip. The only way to do it was via
meteor scatter. When I made thi s first m.s.
contact. I felt like I invented this new mode.
In fact . it had existed for many years and
m.s. work was quite common even prior to
1960. I just didn't know. But I know now.
and now you know. too.

Try it-you' ll like it. But please fo llow
the guidelines for operating listed here. If
you don't. your success will be limited and
it is easy to bec om e discouraged. If yo u
kno w a local. highly success ful " meteor
jockey" (operator who works a lot of meteor
scatter). ask him for advice. He shou ld be
able to guide you through your first few m.s.
contacts.

On. by the way: In our Pcrseids 1993 rne-

tecr sca tte r ex ped it ion di sc ussed in the
opening paragraph and shown in the pho
tographs. we had at lea st some success. J
made 32 scatter contacts on 50 MHz, and
four on 144 MHz. in about four hours of op
e rat ing time . Not too shabby. but not as
good as we expected. I think we missed the
peak propagation . which likely occurred af
ter we shut down and left the operating site.
The best OX on 144 MHz was DM79 in
Colorado, about 1.000 miles or so away. We
completed QSOs with Ind iana and e lse
where east of the Mississippi via meteor-en
hanced E-skip (on 50 MHz) and worked
0020 in Alberta, Canada. on 6 meter m.s.
without sk ip . All this. using o n ly sma ll
beam an tennas (1 4-foot- long booms) at
abou t 30 feet above ground. But we did run
1.000 walls output on each band, and our
location was 3.000 feet above the Mohave
Desert floor , which e xtended in front o f
us for about 100 miles. so this was a great
location!

Good luck a nd le t me kn ow how yo u
make out. II

Sell Your Product in 73 Amateur Radio Today.
Call Dan Harper at (800) 274-7373.

MADE IN
THE U.S.A.

$O'ND " , '"
, '"U C.U .1.D<l
.ND "'ICI uaT

R J& II

6
I

By simply changing adapter cups the
MASTERCHARGERe w ill charge any vaesu,

Motorola. lcom Kenwood. A1inco etc.
2-Way Radio Battery

NYS ,...oden(s <l<ld a1/4'16
~ tax. Mel $4 .00 to<
posr."lge and Ilarldling

W & W ASSOCIATES
800 South Broadway, Hicksville, N.V. 11801

WORLD WIDE DISTRIBUTORSRIPS AVAilABLE. P[EASE INQUIRE

In U.S. & Canada Call Toll Free (800) 221- 0732 • In NYS (516) 942-001 1• FAX: (516) 942-1944

YAESUlMAXON
FN&-2 10.8v 0 600 MAti
FNll-~ 9 .6Y 0 1200 MAH
~ 12'1 0 7SO MAH
~ I2'lOl000MAH

'FN6-10(S) 72vO 11SOMAH
FNll-l2(S) 12'10 600UAH
~. 10 FN6-11 (ll" shoI'Ief)
FN6- 17 7.2v 0 600MAH-s.me IinI case as f NB--12

"FN6-25 7.2'1 0 600 MAH
FN6-26 7.2'/ 0 1000 MAH

" FN6-26-S / .2'1 0 l SOOMAH
°FN6-26A 9.8v 0 BOO MAH
'Same lIiz. as FN6-26 case
FNB27 12'1 0 600 MAH

o'FN6-27S 12'1 0 BOO MAH
"(~ IongeI lhan FNB27)

BATTERIES
r-- B_U=-y-'---'--DIRECT FROM US, THE MANUFACTURER!

RCH R

CIRCLE 191 ON READER SERVICE CARD
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AB·155MAST KIT with eightself·stacking 66"Lx1.6"
dia aluminum M5-44 mast sectcns to make 40 ft
mast AlSo tou r each rope guy Ieogths 31, 40,& 50
ft with Clips; five guy rings, swivel base, six IS'
stakes, and21b hammer. 70 Ibs sh.
USED p2! $99.50

TRIPOD ADAPTER ,allows three MS-«'sas legs to
free-stand mast to 2<4 ft; 41bs sh.
,Tl\I·AB155 $15 w/AB·155 pun;llu.

F·197i\I BANDPASS FilTER fOf 205·225 Mtllband;
twin gold·plated tuoable cavities each with N-con·
nection. 7x2.5x9.5. 8 Ibs $h. UNUSED $30

F·193,v FILTER, like abovt! but 12",42MHz; with
conversion info for 2 MeIers $24

l"fka F.O.' , 1Jfq, 0.• YISA, MASTEIlCAllO AcU"IId.
AIlN .. SIIIH WI1\II tor I-..sl tmIeI

· u iU IloNl n ' tfl%1-t5n • FaI41. ·Z27-1313

FEEDBACK

CIRCLE 75 ON READER SERVICE CARD

FAIR RADIO SALES
1016 E. EUREKA. 8011105 - LIMA, OHIO · 45802

FIELD DAY KIT

In our contitlktg enct 10 preser1 the best II ama
leur radio leatures and columns . we recognize the
oeed \0 go directly 10 the source-you, the reader. Alii ·
cles and columns are assigoed feedback numbers.
wtiCh eppear on eact: ar1id&'column and are also isl
e<! here. These ruroers c:ooespond III those on the
l~ card opposiOe this page . On the card, please
check lhe box which hooeslly represents yOUf opinion
of each artide Of column.

00 we fea~y lead the leedback cards? You bel!
The results are tatUale<! ead'I month. and the editors
taxe a good, hard look at wtIaI you do and don' like.
To show our appfedalion. we draw one teedback card
each month and award the lucky winner a free one
year &l.tlsaiplion (orextenslonllo 73.

To save on postage, 'I'ftIy noI'il out the Produd Ae
porl card Md the Feedback caId and pullhem II an
envelope? Toss II a d<mning or Pf"aiSi'lg letIer 10 the
editor while you·re at it. AA lor the low. low price 01 29
cents'

1 Never Say Die
2 letters
3 QRX
4 VHF Meteor Scalier Propagalion
5 Using lhe World's Mosl Accurate Frequency

Standard, Part 2
6 ~uter Conlrol tor Your DOS VFQ
7 ASCIl ·lo-Morse-Code Interface
8 Standardize You r Microphone Connectors
9 Folding Three·Element 2 Moler Quad

10 Review: Kenwood TH·28A
11 Review: The XPERTEK OVMSll -+
12 RTTY loop
13 Ham Help
14 Carr's Comer
15 Homing In
16 Hams with Class
17 QRP
18 Paell et & Compulers
19 Above and Beyond
20 Ask Kaboom
21 73 International
22 Special Events
23 New pnxtue\S
24 Dealer Directory
25 Propagalion
2 6 Barter 'n' Buy
27 Random Output

2 ft $11 .95 Custom
3 ft. S16.95 Leng1h.s

.. ft.. S21 .95 A,,~

GrOUndlt~

MAKE CIRCUIT BOARDS
THE NEW. EASY WAY

Solid~ 8 u$$ S~lnleuS teel Htlrdwarw
Grounding Stud EWNf 61ncM.

Top Of Back Ins tlllal/on

Ground . " of yoW' equipment chanls 's to •
PIg'" Nrlh ground in one ...y in. t.llIlIlion.

Money back gUMsntefl. " nor uti.,.real

WITH TEC·200 FILM
JUST 3 EASY STEPS:

• Copy circuit peuern on TEC·200 fil m
u sing any plain paper copier

• Iron film on to copper clad board
• Peel off film and etch

convenient S IS x II sile
With Complete Instruct ions

SA T1SFACT7ON GUA RANTEED
5 S hee!$ fo-r $4.9 .5 10 Sheets o nly $ 6 .95
o dd $ 1.5 0 posro~ NY B u . o d d $OIC'$ f a..

The MEADOWlAKE COrp.
Dept. B P .O . Ba:< 497

Northport. l'I:rw York 1 1768

CIRCLE T7 ON READER SERVICE CARD

Is Your
Shack Grounded?

35 HiC"op A..... DoIpt. 7 •
Stamford, CT 06907 J" Martm Systems

CIRCLE 26 ON READER SERVIC E CA RD

Add $3 UPS shipping
Ms~ ched<lmoney 0iTJer 10:

J.M.S.

118" • 1/2·
'10 Coppe'

$229.95

CIRCLE 351 ON REAOER SERVICE C ARD

CIRCLE 29S ON READER SERVICE CARD

?COM ® SPECIALIST
SALES AND SERVICE

Techn ic ian for 17 years with ICOM
can revitalize your old equipment or
trade-in on new.

doesn't have to be expensive anymore
Oua~ty Cok:IrSSTV

is easy and allordable with Pasokon TV.

The FLYl'ECRAF"r- SFX Line fI Monoband
Vertical HF Antennas

For lho.e who danand I hlah
emd_c1 aItleRn.I ..here hl::i&bI
IIId Ip«c Ire critical rlcton, the
l'LY'T1!CW'T" Sf')( line. iI ide.al..

• I •••_ ....... r.. IO, 40. 30,
2O.17,U.1 2 A tOmdcn.1'.adt
c.\Iy91'L laU (to ....... ill &IiahtlY
u...w.) • P't.: i.e . _ ... r.R
""llh hell. liva irae.dibk OX
pcrlonnance.. • UnoOIOIsI.. 
Pafccl rar Ml.e.nNllUlricled
ateIII. .1NUo.1 ..... ' and leW
d<>erl:I........up~.

. Top 1II'hip Idjuou far '" swa
,.Mnt- .U_2~ 1WlCd

",di.1s wilh I'I.Y'11lD.APT 
J.A.DlALCOU - (10 meta" u'" 3).

rLYTl:Ca.\n" SnI Moaoba• .,.
ani i....il' _ . ....... IM • ...w..

*** SERVICE: $50 per hour ***
** NOMINIMUM* FASTTURNAROUND**

Slow Scan
Television

Absolute Value Systems
I J5 stedman St. 17
Chelmsford, MA 0 1624- 182 .3
(508) 25&-6907

Swisfac:tioao-lOOd Srnd Cbeckl S Ord..-
VlSAlMCPHO:'<o"EORDERS lo: F1.YTECRAf"r

800-456-1213 P:o';~oa 314 1
M.F 'A.5P (P1) SOS.5IJ-3173 Smu II1lcy

CIRCLE 118 ON AEAOER SERVI C~E~C~A~R;!D

SFX 80 - S7J.9S 40,30,20, 17. 15. 12 - $6",5 eo&.

10 - 159.95 Add S6.50 oIb, Collt. U.S.

Lewisville West Center
701 S. I·35E. Suite 115

LeW'isville. TX 7&)67
Phone: (21412 19-1490

WA5WZO Fred Baa WB5QCY

2Meler, 5 element beam . NBS formula, no
c u lli n g requ ired , U $4 0 .0 0 p lus
S&H •••AJso 44 0 and 43 2 MHz 6 element
beams , 2M SSB -Big Wh eel- Call fo r
details.

ITECH

New- SSTV Explorer $94.95
Small receive-only «eertace plugs inlo serial port.

Send aM receive an popular modes.
Han1ware interiace nts Inside co~er

Pasokon TV

_-....IlNPC'..., ,,, _ 'C '1 .'285"' _CPU..... VGA
....,..MS-OOS. ~ ... USA_"' ...
Ior _ ...... _
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Number 5 on your Feedback card

Using the World's Most Accurate
Frequency Standard, Part 2

Building a digital phase comparator.
by Bob Roehrig K9EUI

IEditor s Note: This montlt s installment
of this three -part series includes the PC
board layout and paris placement diagram
far the circuits described ill Part J. pub
lished l ast mOl/ III . See Fi gure 5, p!lge
21- 23.'

Pan I of this th ree-pert series described
th e construction of a re ce iver fo r

WWVB to be used for calibrating you r local
frequency standard. If you don 't have a good
local standard. it's easy to bui ld one that can
pro vide 0.001 part per mill ion accuracy.
Such an oscillator will be described in the fi
nal article in this series.

A standard with 0.001 ppm accuracy ha... a
d rift o f less than one cycle in 20 minutes.
Even an oscillator with 0.0 1 ppm accuracy,
which I consider 10 be minimum for a decent
standard, must be observed for at least two
minutes to determine its drift rate. Clearly,
this cannot be done by listening for an audi
ble heat note by ear. The only way to check
such a standard is visually.

The simple method o f com pari ..o n in ·
vo tvcs using a scope to compare the re
ceived signal against the local standard. T his
method was discussed in Part I.

A far bcucr method of comparison uses a
dig ital ph ase com parator. J ust what is a
phase comparator? Well , the usual fonns of
detection involve either rectificat ion (to get
audio from an IF stage in an A:"t or FM rc
cetvcn or a mixer (in the case of a product
detector for SSB or CW ). The nonnal forms
of detec tors are fine for signals in the audio
range, down as low as we ca n hear, but what

about signals that are less than I Hz?
The phase detector is used to com pa re

two signals that are almost ex actly on the
sa me freq uency, In a way. it is a form of
mixer and it works down to fractions of a
Hem; IDC actually).

The digita l comparator has many ad van
tages over the sco pe method, It is a much
smaller unit than a scope. requires much less
power. and is qui te easy to build, It also has
the capability of feeding a chart recorde r or
a computer via an A· D convener. The disad 
vantage in using: the comparator is that your
input signals must be much cleaner than for
a scope.

The basic circuit is nothing more than an
edge-triggered set -reset Hip-flop. A simple
vers ion is shown in Figure 2. Each time a
positive-going wave edge is applied to either
inpu t A or B. that s tage [Urns on, which
turns the opposite stage off. The two signals
(A and B) show n in Figure I represent two
signals that arc on the same frequency but A
is 90 degrees ahead of B. If these two sig
nals arc applied to the circuit shown in Fig
ure 2, the out put at point C will be that
shown in the bottom line of Figure L The
output at E will be the DC average of the du
ty cycle of the signal at C. Since A leads B
by 90 degrees, the resu lting DC vol tage at E
will be about 1.25 volts.

If the B waveform shi fts 10 the right so it
lags A by 270 degrees, then the voltage at C
will be high 75 percent o f the time so the av
erage at E will be 3.75 volts. So you can sec
that as B drifts, compared to A. the average
DC output at E will vary be tween 0 and 5

volts. which repre se nts a 0 10 360 degree
phase d iffe rence bet ween the two wave
forms .

If the DC voltage at E is used to control
the frequency of the signal A oscillator. that
osci llator will lock to oscillator B. This is a
simple form of a phase-locked loop.

Figure 3 shows the rea l phase detector
system. Actually, there are two comparators
in this unit. First, a 6 MHz crystal oscillator
is d iv ided do wn to 60 kHz with a pai r o f
decade counters. IC4 and 5. This signa l is
fed into comparator IC6. The 60 k Hz from
the receiver is also fed into this comparator.
T he DC output from the comparator is fed
hack to 0 I. which is a variable capacitance
d iode that adjusts the freq ue ncy of the 6
MHz oscillator, In this way, the 6 MHz oscil
lutor is phase-locked [0 the received signal
and has the same accuracy as the WWVB
signal.

IC 2 and 3 di vide the 6 MHz by 6 to ge t I
MHz and agai n by 10 to ge t 100 kHz. Either
one of these is fed into the second phase
comparator, IC 7, The local osci llator to be
checked is also fed into this com parator. In
this way we can co mpare our local 100 kHz
or I MH z oscillator against WWVB.

T he only adjustment to be made is the
coarse freq uency adjustment, C Ion the 6
MHz oscillator, Connect the 60 kHz output
o f the WWVB receiver to J2 via coaxial ca
ble. Observe the T P I sig nal wi th a scope .
Adjus t C I unti l an approximate 50 percent
duty cycle waveform is observed. Disccn
ncct thc receiver signal momentarily. then
reconnect it. The 6 MHz oscillator shou ld

FIgure 2. Basic comparator ctrcun.Flgllre J. Comparator IHI1·I'!on IlS.
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Hy-Gaon TO'WeIlI
w~1 be . hipped
direoct to you
FREE 01
shipping con

HElL
EQUIPMENT

o
ICOM

MFJ-989C
8L8H. AT3OO. etc,

CovHcral1 COl .~.1 Sloc~e<l

SHORTW AVE RECEIVERS
ST OCKE D

Radios for Buelness,
Gov't, 2-waYl etc.
Stocked & Serviced,

Call for Great Prices!

~Autopatcb
Patche s telephone calls from your
race to phooe line. Great lor mak·
Ing and receiving phone calls
where e ere are 00 phone lines.
Simple 10 use. Write or lIP lor
inquires.
Simple. , semi-duple. , lull;luple.,
CES & CSI Models SlOCked: 501
50, PPV, CS7OlWOCWOO ele. Our
selVice lab will wWe ... systems lot
you if requested.

Save money on batteries.
Ask for Special Prices.

-, . ' . .
"7" --" (

JRC Short-wave radios
J ST135, NR[).535D

Ameritron Amplifiers
_A~51lIY.O.';"

....."'...
KMI PUIS. KPC~,

l(PC2400. SUPEJl FAX ..
l(l'C N. Oot.o Engoroo, 04
10 ,""

L. _ liT' .
ICOM' U' 6, 1i'6. \f100, UoIOO
M ~. MOTOROlA,
v ESU, FTH 200611008
UNOO£"'. REGE'fCV, I<IHG
'OIAAIIoI£ llXlM lol l . __ "'l'llO
..........l1OfoIllXlM .0.21 "ZCIO " T , T.o.D

long-nonge WlreleN
TeltipftOne rot expon In etock

.,"""'....
CTJ "L fIAt*lS

® MOTOROLA t-
Anl enna TUnerS ;

MFJ, AEA AT·300,
!COM, KENWOOD,

YAESU,

MIRAGElRFC Amplifiers
ASTRON POWER SUPPLIES
Belden Wire & Cable, Inri Wire

OPTO KEYERS STOCKED

BENCHER PADDLE S
BALUNS LOW PASS FILTERS

IN STOCK

IC4ttWl,
~,..

MOTOROLA AUTHORIZEO OEALER
KACHINA COMMUNICATIONS DEALER

AUTHORIZED AMPLIFIERS

DEALER STOCKED'
RF eonc.ptt

SONY; ""...
Shortwave Radios Stocked TE Sys_

DlGfTAL FREQUENCY cuuPlTERS
OI"TO£L£CTRONICS modeI1 3lX1 HlA, l).13QOMHz

2JOO,2210H, 0-2200 101IHz, 2tIOOH, UTC-3OOO. ZEllO IN STOCK

~ STANDARD.I

· YAESU Ham and Business Radios"
FT-767GX, FT.a90, FT-747GX, FT·990, FAG-8800,
FAG-l00B FT·736R, FT·1000D, FT-4161816, FT-530,
FT·5200, FT·2400, FT-470, FT·530· FT-411E

YAESU ICOM
FT·23R126176 IC2I3I4SAT

FT41lE..e11-91l IC02ATI2SRA
FTH.2OO8f1OO8 1C2I4GAT124AT

1C·A21f1J I 6

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

Los Preclos Mas B.lp••n Nueva YOR

WE SHIP WORLDWIDEI
KITTY SAYS: WE ARE OPEN 7 DAYS A WEEK Export orders expedited.
Saturday lG-SpmlSunday 11-4 pm IC..ft71A, R12A, Rl00, R1000 A.,R7100A,R9000A,
Monday·Friday 9 to 6:00 PM 1C-725, 728,729, 735, 737, '1'65, 781 . 1C229H,
Come to Barry's for the best buys in town 1C3230A,1C901A, GPS AKa l.... ': GP-22

~acT l,I$ FOIl THE l,AITUT~I' ~_SSIolCl""'~ I
.....,w.yt; IlECBYlJIII I

~ "'0fI0LA. T.usu,
ICOII, IlEIftfOOO. AI.NlO. jI. lT~,JI.UOIl, IlELII, IIlIDll

~ 1OIOG.$OIf'F,UMlEU ~

swNt:8S
AOR:- ".,._--
~""I'I-l ,1I1Da.

1l11A.1IT,IA....
~Boo.... t

WOde S&lecTIQR of sw & Amel""r
~toons

Computet lnterlecn
Sloc:kl!'ll: MFJ-1270B,
MFJ-t274. MFJ· I 224, AEA
PK-69, MFJ-1276T, PK·900, PK-232
MBX WrFAX, DRSI PRODUCTS
DSP 2232

ANTENNAS
"'-S ,AES. C\l5IlCfalt. Ify-Gl in.
HUSIlfr, KU.l, lIIETZ. UrbItl,

\IClllIAlI.ox, TClNP-IA.~........

EIMAC
J.500Z
572B,6JS6C
12BY7A&
6146B

BIRD
enrneters &
Elements
In Stock

U neat Ampl,l ier
Afllef"OII. IcOl1\ KenWOOd, Yilesu

~-_1=..
..,..,. oe.177 • -..s.-

Wherever I ~o, I take mv radio .
Specialist in RADIOS;

Business marine aviation,
ham radios and scanners.

ALI NCO DJ58OT, 12OT, 162T,
46OT, lOOT, F1TH, DR57DT, etc.

KENWOOD

Ttkpllot'" sc,.,_.
lor ceII8- and rrvul
pItonts. $29!1.- McfI

-rs-ses-. T$45OS1AT, R-SOOO, TS-85OS,
TIl 241/NoW1A, TR-1'5tA, KeuwOOCl s-vIce
Repeir, T51tOS, TS&9OS, AZ· t , T5-79OA,
T595OSD, Tlf.78A, TH2SI4aA, 11I-"'1A,
11I-741A, 11I-732A, T'M-641A, 11I-742A.

Shortwave Receivers

• SONY · GRUNDIG
• SANGEAN • ICOM

Call 212-925-7000
Satellite telephone in suitcase
for worldwide use. WRITE.

MAHINE RADIOS
ICOM M7, M' 1, M56, M700TY, M800

AVIATION PORTABLE ICOM A·21
MOTOROLA MARINE KING KX 99

(144, 220, 440
MHZ),lsoloop.

eucm; ANT.1'roduI:It

~n,I3,IS,I7I11ulbN • •

MAIL ALL ORDERS TO: BARRYELECTRONICS CORP.. 512 BROADWAY,NEWYORK CITY,NY 10012"""1lOO<S...."''''"'ST..8£TWE''''•••''... '''''''STJ
N Y k Cit I L A RG EST STOC I<lNG H A M DEALER

ew or y. CO M PL ET E REPAIR L A B ON PRE M ISES

Techn le8l1Mlp offerec:l upon purchase

IIAqul S. Hable E8penol"
BARRY INTERNATlONAl

FAX 212-925-7001 Phone212-925·7000

Monday-Fri<lay II A M10 8:00P.M.
SeTurday 10-~ IS.nday t 1- 2pm

IRTfLEX-" Spring St. staucn". Subweys: BMT·
" Prinee St . Slaloon " , INo-" F" Train-Bwy Stalion"
But: 8foadway ftl to Spnng St. Patti-9th St./Wl Ave,
SlatiOn .

COMMERCIAL RADIOS
STOCKED: ICOM. MQloro
ta o IolAXON, S llI'ld l rd ,
Ve .... , Wi ...... munOCi·
paI~ies , buo.,nn.sH. Civil
De'" n'I, aiC. POrletlles,
mob ile l , b e . e . , ra,
peeters".

ALL
SALES
FINAL

W e sloc;k: AEA, Al inco, Amero, Ameritron. Antenna $peda5st, ARRL,
Aslalie, Aslron, B&K, Belden, eeocrer. Bird, BUUemut, CES, Cusbcratt,
Dal wa , eeoec . Henry, Hen, H ustler, Hy -GlI in, scorn . KLM , xantrcorcs .
Kenwood , Larsen , Ma~on , MFJ , Mirag e, Molorola , Nye , Palomar, A F
Products , Shure, Standard, TUBES, Uniden, Yaesu, Vibrotlex. Duplexers,
Repeaters. Scanners, Radio PUblications

WE MOW STOCK COMMERCIAL COllIIMUNICA~SSYSTEMS

HAM DEA.LER INQUIRES INVITED PHON E IN 'fOUR QflOER " BE REIMBURSEO

COMM...CIAL RADIOS .'_ItH ....,..lcH on .reml....

Amateur Radio Courses GI.en On Our Premises, Call
Eaport Order. Shipped Immedl.t.I~.

FAX: 212-925-7001
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The meter can be swnchcd 10 monitor ei
ther the 6 MHz oscillator lock voltage (lK
TERNAL) or the phase difference between
the comparator and your local standard (EX
TER~AL ) The same mete r can al so be

board should be in a location where the tem
perature is fairly constant. To prevent the
high-level 60 kHz signals from bei ng picked
up by the receiver input. the board should be
mounted in a shielded enclosure

1(K.'k on in jU~1 a fe w seconds. If the meter is
switched to " INTERNAL:' it should read
about half-scale.

Eve n though th e crystal oscillato r fs
locked on frequency by the comparator the
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9 Autry
Irvine, CA 9271 8
(714) 458-72n • FAX (714) 458-0826

MODEL VS·50M

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

SPECIAL FEATURES PERFORMANCE mCIF1CATlOR$
• SOLIOSTATEELECTRONICALLY REGULATED • INP\JT VOLTAGE: 105-1 25 VAt
• FOLD-8ACK CURRENT LIMITING Protects Pow« Supply • OUTPUT VOLTAGE: 13.8 VOC ± 0.05 volts

"om excessive c..,.ent & continuous stlorIlld outpul (lrrtl!fNlly Adjustable: 11 ·15 VDC)
• CROWBAR OVER VOlJAGE PROTECTION Ofl all Models • RIPPlE Less than 5mv peak to peak (full load &

me,. 1s.3l. 1lS-4A.'$-SA, Rs.&L. JlS-51. low linel
• MAINTAIN REGULATION & LOW RIpPLE allow line inpu1 • All units available in 220 Vii:. input volTage

Voltage (except tor SL·l 1A)
• HEAVY DUTY HEAT SINK . CHASSIS MOUNT RJSE
• THREE CONDUCTOR POWERCORD except lor RS-3A
• (J,lE YEAR WARRANTY · MADE IN U.S.A

• LOW PROFILE POWER SUPPLY

Co'on Conllnuous 'CS'
SIn '''~ Shi,!",

MODEl GrlY Blick Duty lAmps) lAmpsl H"W " Wl( bs.
SL-llA • • 7 11 2%" 1!l4 " 9% 12
SL-11R • • 7 11 2\\·7 ••< 12
SL·l1S • • 7 11 2%" N " 9% 12
SL-11R·RA • 7 11 4%" 1 .,. 13

RS-L SERIES • POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER REC EPTACLE
CInIlnuOlll leS· SlulllU

MODEL lIIlIy lA-1lI1 [A_Ill) H" W" 0
RS-4 L 3 4 3~ "6¥t"l'lo

RS-5l 4 5 31ll " 6¥t " l 't.

•25
37
50

RM SERIES

MODEL RM-35M

• 19" RACK MOUNT POWER SUPPLIES
ConllnulUs

MODEL Duty [Amllsl
RM-12A 9
RM -35A 25
RM-50A 37
RM-BOA 50

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

ICS·
tAmllI1

12
35
50
55

12
35
50
55

Slu liNI
Hx Wx 0

5'.4 x 19 x 8'.4
5'10 x 19 x 12'h
5'/0 x 19 x 12'h
7 x19x12 'h

5'/0 x 19 x 8't.
5'/0 x 19 x 12'h
5'.4 x 19 x 12'h
7x 19 x 12'h

ShI,.;".
Wl IIbs.1

16
38
50
60

16
38
50
60

RS·A SERIES C"..
MODEl Grly BIIC_
~ •
RS-4A • •
RS-SA •
RS-7A • •
RS-7B • •
RS- l0A • •
RS-12A • •
RS-121l •
RS-2OA • •
RS-35A • •

MODEL RS·7A lit50A •R -70A •

C••Unns
Dlty (""'1)

2.'
J,
s
s

7. '
g
g
16
25
37
57

ICS'
lA·, . 1

J,
s
7
7
10
12
12
20
35

III

SilllU·1
H xW xl

3x o41,1,x5'1o
3lwi x 6..., x 9

3'1; x 6".. x 7%
3"," x6'h x 9

o4 x 7'h x 101,1,
4 x 7'k x 10lfo

ew x ax s
o4 x7'k x lDI,I,
5x 9 x10'h
5 x11 x1 1

ex 131,1, x 11
6 x 13'/. x 1 2~

Ui,,;.,
WI.\lh·1,

s
7

•10
11
13
13
18
27

"48

13

Sll' IINI
III x W x I

ewx ax s12•
C•• liuu.
DlTy lA.,11MO DEl

• Swn::habIe voII and Amp met.
RS-12'"

• Separale volt and Amp met~s

RS-20M 16 20 5 x 9 x 10'h 18
RS-35M 25 35 5 x 11 x 11 27
RS-50M 37 50 6 x 131,1, x 11 46
RS-70M 57 10 6 )( 13:V. )( 12\ 48

RS·M SERIES
~~

VS·M AND VRM-M SERIES • Separate Volt and Amp Meters . Output YoItIlle ad~b1e from 2-15~. Current Ilmi1 adjustable from 1.5 amps
to Full Load

"'CS--Inletmlnenl Comrnunic.al1on seo.ce (5Q'II, Outy Cycle 5rOln on 5min. 011)

MODEL VS-35M

• Built in speaker
CGIDI1 Cull"'11

MDDEl '0' BlICk hi, [A.,I)
RS-7S • • s
RS-IOS • • 7.'
RS-12S • • s
RS-20S • • "SL-l1S • • 7

ICS· Sil' (11111 1'1,,1• •
(A. , s) II x Wx l WI. (1b.1
@13.8V

12 ewx ex s 13
20 s x s x mw 20
35 s x u x t t 29
50 e x 13'10 x 11 "

35 5% x 19 x 12'h 38
50 5% x 19 x 12'h SO

ICS" Slll( '111 UI"i'l
A.,I H xWxU WI ·llh·1

7 4 x 7'h x 10'10 10
10 4 x 7'h x 10"," 12
12 o4'k x8 x9 13
20 5 x9 x 1O'h 18
11 2¥. x 7111 x 9% 12

CIRCLE l ' ON READER SERVICE CARD

7
10

C..I1....s
D.ly lh , 11

@13.8VOC @lOVDC @5VOC

• s 2
16 9 4
25 15 7
37 22 10

MODEl

VS-12M
\'8-_
\'8-35"
\'8-SO"

• Vilriable rack mount power SlJpplies
VAM-35M 25 15
VRM-50M 37 22

RS·S SERIES



Courleous ServIce . DIscount Pnces Fasl Shlppmg

5 WAY MULTI-POINT
TEST LEADS

switched to be used as the receiver S-mcter.
When ma kin g phase comparisons, re

member that one zero-to-full-scale travel of
the meter (360 degrees) is a one-cycle dri ft.
Figure 4 is a phase measurement chart to aid

in determin ing the accuracy of your local
standard. The phase difference, or compari
son frequency . is ploned against e lapsed
time to show the accuracy of your standard.
For example. if a I MHz oscillator drifts one

SUPER SPECIALI

••IIB

""OM"

0I1P
PGe
DET.

Figure 5. PC board pattern and parts ptacemem

FigilTl' 6. PC board pattern and parts placement

10 for
$ 10.00

CAn ocrx·ll$

Whote-Ulll$lfld wei
lranslOfmlor. 11 VOl:.
500 maooutpUIlO a
2.1 mm 00·.. ~Ull

wilh wnter posilive.

11 Vdc, 500 rna.
WALL TRANSFORMER

100 10.
$2 00 $175.00• each

$3 50
CAnn·,..

• per set

10 buttoI'l. matri. ill 000Cl0<l keypad. PM
-*s\Jdl badU'lg tor 8IISy moo.nng 0rigI
rIfIIy desio;r lid tor use on asa~ TV Tun
.... lhe l<eyt l'Iave s.alelrle names and ,ebIl1<l
lell on them in addotlOfl lo numerals 0
lhrOligh 9 . Overall dimans>oos lire 9' X
1,625' . but ha~ 01 the strip can be cut ot! Wllh
a krvIe Of $dI$ors.1eaving a se/l' sbclur'og
keypad of "S· X1 625'. Silver kaY' WI!!l
charooaI numeralS and bado.groIn:l 6 .S
1Ie.1bIe ribbon cabIe. ..........1ed Wl!h 1 pin
IOd<el COi '«1... - O. " spacing.

tAn KPM·1D

10 BUTTON
MEMBRANE KEYPAD

H'lIh~. IIeltif. doll!
~I<l red and black~
leads WI!h lelecom industry

standard S ..ay mun;poifll ' est clips on one end and
spad8 1vgs on !he other end . 5 ways to connect
clips; 1) U·shllp9(l nose IOf qc rerminall: 2) Nolchad
jaw tor ll'iPP'l '1110'...... wires Of terminalS; 3) $afral·
tIC! -... tor Ito'eade<l Of ...... wrap 1el'mlrIaII; " I a..
Iel" of srnalI~ tor~""og smaI gaugew>-es;
SILarva lI'8' ....og.-ile tor 1I'8',,'og"~ ... res
.. teet long. A.l one and of the cord is a lSOOohm
resislOf ttla t can be I Witchad in and OUI at cirW1.

$1.25 each

Call Or Write
For A Free

64 Page
CATALOG

(MSI6t "" us "
...-.l~ oo pcstOO"

CIRCLE 11M ON READER SERVICE CARD

22 73 Amateur Radio Today · February, 1994



Passband
IT/C(Iitoling

Notch filter
adjustment

3-D surlace
plots and

w""'f-rog"m
'1IOw

lracking of

-.:~~~~~ frequency
;l;i Cha~s

over time

....,..__~Zi:i.iiiiiJ Analysis
of filter

"""""';stics

•

nREO OFPLAYING GAMES?

F:ndIy,a~
for ycu SoInI.card.

Sigml
identifICa tion

and tuning

Multiple Lllt'n

""""'"sDema Vision •$89.00
ffeaT-iime a udio spectrum analyzer. Full control
over FFT size, sampling rate, scaling. gain, and
averaging. Requires 386. Windows 3. 1and any
WIIIdows compatibJe 8 or 16bit soundcard.

Snedra PlUS' $179
A1io; tiJeabove plus data record/playback, post·
processing. and more! "A stroke of brimanee._
a groundbreaking program'- Monitomg Tsmes

800-401·147Z ,,""""'206-097-3472
Visa, MasterCard. Check or Money Order

Pioneer HOI Software
24460 Masoo Rd., Poulsbo. WA 98370
S & H t1cJtIded, foreign delivery add $10,00
Demo disk $4,00 (credit toward purchase'

CIRCLE 311 ON READER SERVICE CARD
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'00
. TJa

The best times for signal comparison arc
mid-morn ing 10 mid-afternoon and within
several hou rs before and after mid night.
During the period of an hour or so before
and after sunrise and sunset there is a phe-

for the Digital Phase Comparator.

L1

for the WWVB Receiver t pan I,).

cycle in 20 minutes. the accuracy of lhm os
dilator is one pan in 1O~. or 0.001 ppm. If
this oscillator is used as a counter time base.
your measurement of a 450 MHz signal will
be accurate to within 0.45 Hz!



.... ... TR ANSIolITTER

CR YSTA L RA DIO

... ICRO MIKE

World's s ms lles l FM wor, less mike, Smaller than a
sugur cube . I'lC:Iudnj 1)Inery and moke. TWO!-el$ 0/
SUT paI\S "WOld in case yllU ate CUlls)'! t emk
aIliO pidl"'4' (prt drop .. ~ I I WIll Iransml .-.gt d
300' We incUlt ... bIlIery 1.....0:11 Sfl'lIl, eIectteI
....e and _ a luning IOOl' Be a .lames Bonr:I and
Ieam SUT1OO'
FM· 5 Micro m ika kn ... .. ,.. ,.... ,.. " ... ,.... ,519.95

High QI,lUty .~ ~Sl~ Ir-..wl_ ..
desi9ttd P3dlJ IiIIe boll w,.,...t:ial '95- Po... d
100 mW. IeQaI rIflge III 141 I~ 114 mile Att8flb lint
level ...,."S tfom 1ape and CD players aM mike Iflxerl,
lUF18b le 550·1750 KH! Co mplele manual tJplains
<:O'cooy.~ _ FCC 'ttgS and _ ~ ideal
Be~ own RWlUrmygll Of Riel< Dees ... "" Nol·
I ! AddWI CilIt.1or IlI'Ut _ bJt.
AM-l Transmlfter k~ _.•.• .•.•_ .••_ ,.524.95
C AM UalC11 case set 512.95

Here s a grtal boosler "" any 2 meter Of 22Q MHz hand·fItld unil Thf!$8 pow" boo$lerl
del"er over 30 ..ans 01 outp.,t. allowing you 10 IIil till repeaI,,'s ""' QUel"9 wt>iIe lhe low
IlOISe pItIIII1I~~es '..........,.Ramw, EleClrtInits hit told lI'o:1u$oIrds d 2
mete< iIiI1IltU. bI.C ,..,. ..ole< ali',,*III, .-e:l n Ie$Itd 2 _ ,» ....no101Hz
.... 8cIIl_ ...... ....,.. IIlI1'1t~ I 'IS " • hcIondh.,.
PA· IO 2 MTR POWER BOOSTER (10)( ~{IlI"')

FulIywn<l&le$1ed ", , ", 589.95
PA·lO 220 MHz POWER BOOS TER IS )( power gain)

Fully w,,,,d '\ tes ted " ...... $&9.95

FANTASTIC FM TRANS CEIVERS SYNTHEslZ1':D-N O CR YSTALS

20 METER SSBICW TRANSCEIVER
DOS. DUAL VFO. BUILT IN K EVER

~ MT A & n o BOOSTeR AMP

Ritntey 1lrMl<5 1he P'lOt~ on FU rigs.' TIle Fll .. r;leallor SI\adl.PO'Wlle c.- 0'II0ble, Till

~~c3::::.:t..";'..':!~=,S:==~~
"TRUE·FIll" t.ignaoIatol ai_ in5Ial'll TIR sdchinIJ· High --' PK!'''? ..Ji O proflIetfI
T.......~ POOY'" ''' ''' a-. 5WRF~. il!flStMI dulII conve<sion _ ard
llfoYen E.... SY assemllly . Why PlI Y more lor a used fore,gn fig when )'Ou c.an Mve one
AMERICAN MADE (by fOU)!of leis. CoonH c:omplel'less case and speaker m" Order WI
II\IIdwlg caM anl krdl Ml lorlI\I1 pn;I beL
FX-50U '6UMtrsI_.S l 49.95 FX·I46 kit 12 Wele<sl _ .5149 .95
FX·22] kit II 1' " w-J1._.$ 149.95 FX-UO kit C;\-.. 1oIeIln1. .5169.116

FM WIRELESS MIKES

••

- ---

STEREO FM TRANSMITTER

Pdl ... In! WIll S "'1Il b" lOU No unlS Iratl$lftl a $IM;lIe J9'IaIIft
!he 88-101l 101Hz FU banl l4l lo 300' tap b" HIgh po.- AI... ard
PS-I Alont b.I\IN 'lII14' 10 1'2 ,,*,
RA· l BlISO: ...,~ $5J~5

FM·2. as a lXwo bu1 ""'" Ildded mol<e pre amp ..•...••...57.115
FM·... long range w~h very s ens 'tive aullia pickup ..514 .95
PB· l , Phooe bug /leeds FlO ban"'Y, hooi<s t 0 p/Ione kne $ 14.95
MC· I . Mo::rO S'lEI senSo1Ne mike cartridllU

for FM· t 2 .4 _ _.._ _......•......_.._.••_.._..52.95

OIGITAL VOICE RECO RDER

TO UCH TONE REMOTE CONTROL

FM Sl,I BCA RR'ER ~CODER

Co<JIrol Wlually &'1)'lhiog by TOUCh- Tont _. control Tile URC· l lias 15 swil\;hed OUIpuls . • I===========~~'-""''.!-'''''''",=T.================&qustarlII YOta9t outpuIs (2(1 mV SltpS 0 Ie 5 VOC). two l Cl(~ polS (Iol' ¥Ok.rne , squeth,
lIIC-l and 3 lmIlf5 Mljo",abllI ml0 ms III 40 !lOurS' TWO liMl. r Old ccrtn:lI .aII;MS 5eCI.n
a:n-al .-.cl .......... ag;tM Si>c d9t l EO IiIplIy 51-. a.rrelI&Ir~ c:ocles aIId I 0')'SlIl
............, IOI.Cf>.tcnI deooOIr pIO\IidH ,....opeo"," The<e'$Ill;IlIWlg'" IU", ... be ~
..... '41 '111 ccrtn:lIlll_ rJdios.r.,,_ hi-fs. homes. cr ....~ ..... 1hI URC1.
Am011' mD;:I'jn(I ....seHI Ito' il llancliome fftiIIh
UAC·1 RemOle control k ~ ,5129,95 CURe Malc/'ling CilS. set.. SI2.95
VRC-1WT Fully u sembled VRC·! and case ", $ 189.95

TOUCH·TONE OECO OER

Locale hale" 01 "ok"""," trl nsrroners tnt. Tile F<)xhound directoo
fn(Ie , oonnects lO ee InlerYllllncl speak81 )ad<. on any raclo recllivtt,
AM or FM hom I MHz 1o 1 GHz The .PIleon.- (I pail 01 dipole
'm •• ;, whpsl illllliI~ l'1:li IhI ty mel... s/'l(MS. _ A
PIli' cI LEo. irdc:IIIlD 11ml.IfIcr R9t The Fod'cI.nd • dNIlD ...
...... "...."",,-.' J'OU _ ID Il1InIft'll. IJD 1Il'oMd. • buolHn TIA
SWIdI _ """ ••""illecl RF1..:1 s-«Iles itseIl 0UI111 Orcul ......

I"U lilt. doe5nl gel any USer tl'lln ttIis' W, ptOVi;ie II pans IllCEJllI1ol' I te.. 1eel 01 1/2 nc!l
PVC pOpe~ at any hlIlttwar , $lQfe lol l dolIa' 01 two, M:l 0Ul' malc:hing cast set lor I
~I ftnl$l'led unit. Bt IhIllIIII,.;a, 1tle ill'llW'rs, " .. mose Iratl!ll'liller IlunIS and .ad< dowIl
Ih;lM jIImlers. J!!!!Ido ....ttl 'fQI!! Folll'o.nl
Add_"'10 ,....__IlJ~&~.tu'C' Fo""""*":l iI &~ ... I >9
....- bI.C IfW'IJ "'u .. ..~ lIUI on 1I'II1iClOIl blaoM"'" IiIdL ...~ c.- _10
dI/WIIIlI) ...... (MIl b>:tu'Ilr.Io, ...,. ... . we set one d (d _ dIMousa'Id""" ....._s 10
!he I&Sk d desoi'*9 <Ill t n y 10 to,01(l ¥Il1 \OW. \'fI higNy ""'PabIt Fo~ In.'$mll• . Asnazzy
"OCloplOCe5S<lf CO/'Ilrole< liaSboIt1p-eseland programmable trai\llris$oQn characlerislocs allaorflg
l'JU 10 MsIIV set lhe dif!oCully 1e'>'e1 !rom "tle9' . >e( 10 -'i'l)W·.-an The SlyFo.o. FliT,1... etyslal
lXlr"¢tOIed in the 2 melef twld ,crystal tor 1.6 52~ MllI & powerWIld 01 5 _ ns !hal ..
q ....... 1lJ lilt CO'IIllIer TIle lI'&_er .. P"9"ammtcllo 10 in CW c.- dI (d \lOCIi~ ,
lOU lNiII' 10 &ll\J- lht b'OlIPI - "HlI /'110. lOU CllfIllrlCllllt!" ..loir1 ... VI, geI tol d lIlose
Itu/Iy 0Ill 9 s ¥d pQ"oC$. haYf ablhln'
OF-l f od'ool.rocl do....... ' Inde< kII ...... ,.$59.95 COl' MH;hing C&Se set for OF. I ~. S I 2_95

f HT· l SlyfOl f O<lurt transmitter kit .5129.115 FHI [).I Voice 10option , ,529.95
CFHT Hoea melal matchO ease M'l lor FH T·l .,., " "., , ,,. 529.95

OAMP
Fer I sid IIlIt CAP tlOO$I:. use one d
lilt J!ll WIll~, Needs on/j' 112·2
.a"S of drive for lui OUlll</l. linear lorsse .... M or CW ope ra l;on. pow "
",OSFEh 10 1 high elliec ieney and
mU"'S1agt low pu s 1'"1f for I tleln
SIgAIl. au.... TIA relaJ lor luIOIl>IlIC'."""""g.1\1<1$ \Ill 12·1 5 VDC &12·4
~. Ml _ ma:Il:lling CMe HI lor I
CI:lIl1lItle slaloon look.
Your cnoce of !lands ,. ,549.95

Soo<oIy bo nd· (DAMP·2<). 30. • 0, 801
COAMP~ caM lei ....... $1 2.95

SHoRTWAVE
RECEIVER

AIRCRAFT
RECEIVER

20. 30.40. _ AI Modt RECEIVE RS
ButkI ,0..- ".,.. _ ""m "",lion $en
__ ...... cw sse ree.rv1lfS

u H <l,racI con..rsion lIesi;n .;1~

NE602. lC n leatured Irt OSr ana ....ARt.
ha ndboo ks, v ery senslliv, va raClor
lunecl ove< en tre band, PIen!I' ol $pNker
......... Ron on 9Y balll!ty. V~ EASY
10 build. lots of tun 1M tI<lI.oeal........
idQl lor tN\fiI. .. Of old pro »
PI9t -. Add t>e <:Me lei lor __
fiIlell polessionallook.,
lSp.dy bone!. HR·20. HR·3O, HR~O,

HR·eol ...•,....." ...., , ,.... S29.9~
CHR, MatehW'lg case _.._.$12.95

Descr.-nble mo&I s.crambIt &y$lemS hear1l on yo<.- IIeAMI!f radIO
0( set "" your own se<lmbled com.....ocancn srsltm ove' the
phOnt or race. Latest 3rd gentraloOn IC is used lor fantast IC
audio quality •~alenl lo over 30 ap-amps and .... tr1i' Crystal
~ Icr CJySlII clear soo.n:l WI\h I~.. 2 wan Iudio IIT\CI
Icr dna rldoOlIooI<-«). For IlnITOIt~ ead'l __ his &
lI'illor .... dU(lIeo: opeolliot..~ in plY8CJ wo!ll tie ss
70. AM OU"case set lor I .....~ "-II.
SS·70 SCrambler l~ramblerkrt ,529.95
e sso malching case Sel , , ,. 512.95
SS·70m ASH mbled 5S·70 and ca se sel.. 569.115

C RP TRANSMlnERS RECEIVER S LIN£AR AM PLIFIERS

Hur "~R,n~ ai'~fI"
commlONCalions-piek up

1•••_;;,.;;;;_ . " pla nes up 10 100 mil"
a...oy' Re~e i .u 110· 136
101Hz AM air bind, smooth

.arac:tor luning~ .iIII M;I;. "'&me "1If.~ :squelch.
e- 7 ,. stnSiMy ft Jots d speaqr ooUnt Ron on 9Y banery
GIN lor • SIlOwS c.- ,.... IIangng-.l flt lfp;lrt' New »,.
oNnIIIIdIIaiI5 pb IIIk. ee Add case sel to:r 11'0' _
AR·l kt , ,524.95
Ma lctling case set. CA R , , " 512.95

Sl,IRROl,IHI). SQUNI)(REVERB

STEREO PEAK HO LD IIARGRA PH

SCANNERcDNVERHR

FM RECEIVERS .. T RAN SMITTER

T..... in on ue lIO().950 101Hz acI00n usng l'lU' e. osung KaMer. frequencitl art c:onveMd wlh
cryslal relereoced $Idy 10 the 401).550 101Hz rano;pe Irostruo::lions are even inCWed on .bui\l.lirIg
I'Iogh ptrlormarc. WI) 101'" al'llema$ Wei dtsigI'Ie<l o:irCl.iI te.llO"n e'-t IiIlem<r and
Clll... . . on-oft~ 5II'Id'I ~ ore hou' asenCl/j' Cf r<atabllI..,. I$S ,tad Ad:l_
oriilldoio'9 ease • b" IPOlellO'lllIoot.
SCN·I Scanoer convener lui .__...• .549.9$ SCH Malehing case set _ ,5 12.95
SCN·1WT Assemflle<l SCN- l and case , ,.. ,,.." ,, "" " , , $89.95

Keep I n _ on lilt b::iaI..- poIoOI. __Cf just ..... around Thew IItftIiIwe~
,ece ioe rs M ..... IO build and use T_ any- 5 UHz pcrbDn olllllo bind and "".. arnooIh
waridOl" lunng -.ch AFe, CIuIl o:onveBIOn. o;tr8lT\l;~. SQIM:II and plenly d fPeli~

\OlIUne.~ .......1"... how lIle rigs WOf\ ard "",*,"'i;!ns. 2M ft.I .1'ISITliIIer lias 5W
RF lIUI. o;rysIal <::o<trolll 46 52 irdWedl. pro-spees Ind dal8ln*e inpI.U, Add WI case MIS "" &
nocefnish,
FM Re.;orver k. SpocIty _ FIl-,.. (1lII Fll-l; 1tIoII.FR·'o lKllll\. Fll-m~ 529.95
CFf'Il.Ia~case lel .S12.95 FT·146 Two MIller FM I'an$lniller kt--S79.95

CIRCLE 34 ON READER SEVICE CARO

ORDERS CALL 1-B0Q-4 HOBBY KITS (446-22951'-=I~ TECHIORDERJlNFO (7 16)924 -1560 FAX (716)924-1 555
.--. ~ TE"ltS,s.. _ l>_fo"O diof>."_P..._ ... . "' ..o~_Io lor .

~
, 13.05 lo r .h; "1I. h."", V o<'o<j ' Fo. Io..'!I ' 0""" _ l'O'<o '0' ."~ COO

(u.S.•a'.J ."" $<.00. 0 "a"" S:lO . "" 53 .00 ~v , ' ••dd ~.... ,• • ,.. "" ·day • • ~ .

-''''''Y 00 " " ...... ' .Y""' ""~. I ...... _ _ ' • • ' ..._ ...

RAMSEY ELECTRONICS, INC 793 CANNING PARKWAY VICTOR NY 14564
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Photo A. Rack-mounted l1fVIOIYPt'S: T(Jp " lIi l is tne 60 kH: WlVVB receiver: center unit is the
phase comparitor; ond 'he bottom unit is a digital dock.

~ , . -,...•,. ',.,.., ',..- ... .. '.

2WAY R AOIO
S f llYlC "; MOMT'QII

v

fonaly, • bo-alSl ..., q.IiIIIy IIIJIiI
generaIQf-ll lrue .lema!.... 10 ee
$7,000 generalM , The RSG· IOis a
h.rd "a',kong . but eas~ to u,et ........ ideal .... ltoe Iab . s .... es
~ _ leise ~ to- IeS5

than $3.00 ' dol, feat...es · 100
KJoQ III 999 1oI-Iz . 100 HoI rescIl.Uln III 500 MHL 200 HoI..oo..
- 130 10 IQ;flm 0I0IPI0I ri1f911 • 0 I IS <Up.I rescIl.Uln • AloI n F'"
........ . ..... ' 20 p'ogo~ """0'" ' 0uIp,I~.... in "OIb.
IS dElm WIth II'I$I.ilnl ..."e,JIOl ' bel_eell uncs ' AF OJIPJI reverse
po"e, proleeled ' t EO d,splay of all par",mel e,s- no an. log
gOO" """",,'
ASG · lO Synthesized Si9<>al Generator ,$ 24 9 5 .00

ODS (Oortel Dog'I '1 5 ,ntnu")
""""""""'h bmgs "'" • Iemk: lIDO
&:o;,:alo, " I " lanliSl ie prIC e'

ales from 0, 01 Hz 10 SO KHz
" ,th h>e d,g il tEO display 0 1
f r eQ u enc~ Sine and squ. , e ",,>e
output adlu51able 0·1 .eh pop , f , e·

q..-y seIecIed by do'tl<:t keyboard entty &nil _ tt.:'ldy tcII'II""-'s
_ t.IlWIQ' Iu'Iall CryS1iI coilJl:1ltod acancy 0/ 10 ppm ancl Two
"""OOfi !go- np;l treqo.ency cNngeS RelIre Nt~ l*l
geroeo-llOr ..., _ ,.,...seI1Il tile pie-. 0/ lI5ing • ""' 5laIe-<ll•
......., SG-55O'
SG·~50 M ."......,$169.95. SG-550WT . l5Crrt>1e4 ....,$229.95

S Yf(T H";S<Z";O SIGNAL
G.£N£RATCm

S VNTHES<ZE O AVOIO
G E NEIIATOFI

Ho we ve r. the o bservation period for the
same accuracy would be 100 times as long.
For thi s reason the synthevizer/Pl.L ci rcuit
using the 6 Milz oscillator was chosen.

After observing the phase comparator in
action, it will soon become apparent why the
WW VB signal cannot be used directly as a
time base for a counter. You will not ice the
short-term jitter that wou ld make frequency
measurements unreliable.

The th ird and fi na l pa rt of t his series
deali ng wi t h usi ng WWVB wi ll detai l
th e c on st ruc tion o f a stab le p reci sion 1
MHz cry- ta l oscillator for use as a local
standard . iii

nomenon called diurnal shift when the " E"
layer comes and goes. No serious measure
ments should be made at this time. At cer
ta in di stances from WWV B. the skywave
and ground -wave signals can cancel each
other at this time, making the signal d isap-
pear. Remember that 31 I() minutes past the
hour the phase o f the WWVB carrier is ad
vanced 45 degrees, and at 15 minutes past
the hour the phase is returned to its o riginal
value.

The comparator could have been made
simpler by just dividing both the 60 kHz re
ceived carrie r and the local I MHz oscillator
down to the common frequency of 10 kHz.

OIGrrA~ CO DE
S YNTHESIZER

Gen.e,,, le all pop "la, s19n•hng ---.Dm.DD.R
code' uHd in p.lg lIIg, ar4 1*0-
• .,. '100 GeI'leUle DTl,lf . U F,
UTS. NTS Small,D.oII, ~'6 ..... --'\J\JV\r
lone remOle bPL POCSAG.
GOtAY ,nd NEC . Two 'ud,O
synlllel.izers _. h 0,I Hz 'flOUoo
ancl P'O\l'ammable d.... too Sl*lII9.nc1 0I.Cpul$i<'lg, Ilolh 600 ohm
ancl m outputs fo( eas~ COOl'liCliOl1 10 any RF generator 0' service
rroo.or,Gel .. on tile pmfilable Piol9"r JI!f:II" ma'l<el .,lh ee COM·S
IJWersal synll'leWer FuIJ,,~ -.th I year ""'"Py
CQM.6 Code SyntheSiZer .•.•... . ,.. ,,...•••..•....••..••.5895.00

c-c METf.R

l,tOTOR COftTROUfR

Digital Phase Comparator Parts List

Digi-Key.

SG3008
P4841

P4525

P810

P4808
P4513
DM74L$04N·ND
DM74LS90N·ND
DM74LS74N-NO
AE8914

Value
820 ohms
lOOk
10k
1.5k
220 ohms
3-40 pf trimmer
22 pF
0.1 "F
47 "F
470 pF
0.01 " F
74lS04
74lS90
74lS74
14-pin DIP
l N4ClO l
lN9 14 or lN4 148
2N2222 or equiv,
6 MHz parallel load
32pFXTAl X413

A drilled and e tched PC Doatd rcr this project i5 availaDle lor $4.50 plus $1.50 S&H from FAA Circuits,
18N640 Field ci. Dundee n 60118,

(AU resistors 1/4 wan)
Desig.
Rl ,2
R3.16 ,17
R4,5,l O,ll ,12
R6,8,9,13,14
R7, 15
Cl
C2
C3,10,l1
C4.7,9
C5,8
C6
IC I

102-'
IC6.7
IC sockets
Dl
D2
01
XI

Two ""'~.....~ ...... COo",ccb. &t \P-6olAl Of Ihe
ISM·PC Ip·l6M} E.y~ NO MIN(>, Ird.des FREE <lIsII
oot ... .. PC !loa,dancl f ul OOC....-at...., Kl lcrm
P·64A ." S59.95 p·leM ,.,., S59.95 CASE CPK 512.95

PAe;:KET RADIO

Ramsey cames a~I' line 01 i(>w cost e"l;y 10 buoid. easy to uN
lunclional krts lhal can be used ac-e Of as blJildinQblocks in larQCf
rrQflI~. ~5I9"S M...·kns n::Ule . odoO ' fl'1)S, IDne decode" .
VOX s. otelles . t,melS , "ud,o " Ia,m" noise ·~kef5 "'nil hen
iIlocknII Us' e- .... 01.-. tM"Woe'

MINI KITS

AC l IVI! ANTENNA

CW KEYER

Stnd p....ecl CW lIlocroprocQ IoOI" • ..,er lUlu'''' , plO\lr"""'
" . ,O d 0/ ICIIIl 26 -.:II Nd'I , Iarnl>C k....-.g, doI-da$h..-nary.
.......~ to'n :HID WPU q:dIlIIt -... keyrog Ill"" ng
n U, ff'l P'Id ENl(J.I ..-nary 1<H9S ... 1fS IClIO 100 J"I'5 •
1'lU"'I go '" belen Ihe ..,.. tr'dI.o:les bu.... IOU:tII*kIn Of .....
your -,. Easy ,.1iembIy rei fl\llClmg Ul4 se1 "",,_ 10' • _
statio"l lool<,
CW·700 M'UO keyllr krI. S69.95 CMK Malehi"o;J case sel S12.9S
CWo100WT Assembled CW·70Qand elIS11 , 599.95

erl."1>fd kw spiCe? Gel Iongw. e pe1formIInce .~h _ lleSklDp
...... I'ocpeoty~ "'. hiS dull Hf i"d Vlf' c:rQIIry....:l
~.till-.roi iol5 .....olemfl /fCl RFplCO'llllll ancl 9V
~_ fI'Iakes _ deal kw SW\.$.~ hams Of (OCImI!f to.;fls
.r.o need~~QII. The malc/'onQ CloSe ao1d krdl 5eI gnres ...
..... I. hunclred dollar look'
AA · 7 K~ .,..,524.9 5 Matching case & knobset. C AA 512.95

MeaslO"e n:.l\M;IQfS IrQrfI 10 uH·l ornIi ar4~ trom 2 pl' ·2IIF
w.h hiIJh accu,acy by COMeCI"'lIlfle LC:l 10 any d" jal mul lll'ICler
T_o p.l$hbunon " I19l!S \0( hogh ,esoh,o;1OII ,eacllngs ancl " e t"o'en
uw- you calbralOfl COfIWltl llS to "''io5<lI"' IIfOllIlr atOlfacy 0/ j'OUl
IIll'~ filerS and SlOIII:/'wIg~~ CI1lQl "iIues, no ore
$10M be -..to.I an xa._ ~C mel"', for' pro 1ClC*. toCId 01.......~~

l C·1 l C met.... u .... 534,95 a.Cease sel .", .. " 512.95

CIRCLE 34 ON REA DER SEVlCE CARD

73 Amateur Radio Today. February, 1994 25



Computer Control for Your
Direct Digital Synthesis

(D D S) VFO
Free yourself of the hassles of generating an accurate

and stable sinusoidal signal-and more!
by Viclor Morin VE1ABC

Photo A. The DDS is the top board. The interface is 0 11 the 00110/11.

26 73 Amateur Radio Today. February, 1994

"W OW!" I exclaimed as I began read-
ing John Welch N9JZ W's art icle

"The Techno-Whizzy I, Part I " (page 8 in
e e December 1992 issue of 73 Amateur Ra
dio Today], N9JZW's ankle describes how
to build a modular muhiband CW low pow
er (QRP) transmitter that uses a new Direct
Digital Synthesis (DDS) chip. Why all the
excitement? Read on!

Over the years I have constructed a num
ber of ho me-buill rigs <both receivers and
transmitte rs) that have one thing in com
mon: a variable frequency oscillator (VFO).
Most receivers need YFOs to generate a lo
cal oscillator (LO) signal. and tran smitters
need them to be freed from crystal control
of a single output frequency.

The VFO designs that I used in these pro
jects were all tank-tuned with a combination
of inductors (coils) and variable capaci tors.
either mechanical or varactor d iodes. Those
of you who have also gone this route know
that there are certain inherent problems with
this design; temperature dri ft , nonlinear tun
ing, difficulty in el iminating the mechanical
back lash in the frequency-cont rol element,
frequency pull ing whcn a load is placed on

the VFO, and the list goes on ... For me, at
least, thi s type of VFO design has been a
royal pain!

I k ne w that th ere we re a lte rnat ives,
known as frequency synthes izers, to this tra
ditional VFO construction and my in terest
focused on two general types: phase-locked
loop and direct digital synthesis. Looking
o ve r some phase- locked loop synth esizer
designs convinced me rhut it would proba
bly be more of the same: LC tank ci rcuits
are used at very hig h frequencies and are
varactor-controned. Frequ encies are reg ulat
ed using phase detectors, thu s generating
phase noi se , etc . P le a se don ' t ge t me
wrong-I'm not saying that phase-locked
loop synthes izers should be avoided-I'm
simply saying that for me they didn' t seem
to be the way to go.

That left the direc t digital synthesis ap
proach. I read all I co uld on the topic and
probably the best article I fou nd is " A Di
rect F requ en cy Sy n the size r" by Fre d
Williams in the April 1984 issue of QST.
Surprised? Thi s concept has been around
for a long time! If you're interested in the
theory behind the di rect digital synthesizer,

I highly recommend Mr. Williams' art icle,
in which he prov ides DDS theory and de
scribes how to build a DDS using standard
TfL Ie chips, a read-only me mory (ROM)
and a digital-to-analog convener (DAC).

Thi s is the exciting part. When I read the
"Techno-Whizzy I " articl e, I kn ew it was
the answer to my dre ams! You see, I had ac
tually begun building the Williams DDS and
was conte mplating build ing a ROM burner
fo r if when Techno-W hizzy came on the
scene- and there was a full k it available.
No more chasing after parts ; no more burn
ing bits into a ROM. I could get right down
to business! I ordered thc DDS right away,
explaining to my wife that "i t would be my
Christmas present from me to me."

Wha t's So Great Aboul a DDS?

A lot ! Precise frequency control, frequen
cy stabi lity, no phase noi se, the ability to
change freq uency very rapidly (freq uency
hop), etc. What's the price you have to pay
for all this? In a nutshell , you have to be
able to provide the DDS with a digital (bina
ry) value that is proport ional to the rrcquen
cy o f the sinu soidal signal you want your
DDS to generate. To me this meant comput
er control, although there are o ther means,
as demonstrated in the Techno-Whizzy I ar
ticle where a d iode matrix and switches are
used.

l awn an IBM-compatiblc AT clo ne com
puter. Whi le waiting for my DDS kit to be
delivered in the ma il, I decided to design
and build a hardware interface that would
control the DDS from my computer and,
just as important, the software drivcr routine
that wou ld make the DDS perform as I
wanted.

The Design

I decided to use the printer interface port
of my IBM-compatible to control the inter
face and I chose to use the simplest alterna
tive in order to max imize my chances of
success. That's why I elected [0 usc what is
in fact a parallel port as a serial port ! Why?
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ICOM 17001I-11 to... with ,».eeory (add 1-1900 shippin ,SI ,219.95
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Gl\lndls Tro<eller 2·H portable ....1\U'e ._ _ ._ ........_ 119.9S
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IWeatherstatiomf!
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rO~j,~~;;;~~';~uff >]
o>b.. CP910H 900 Mil•. spn:ad.pecuum oordJess pboee _ $299,9S
!COM Gl'l2-11 budheld global J'O'llJ<>nlDg IY'lefD ._ $699,'15
1i'llZOOIl _Ither ...rIO \10m slO1'lll alert ._...._.._ .._.._ _.. S39.95
KEUt 1illS150H VIIf hndhdd 5..-1tt, 16 •• lrIII"""rver •.. SH9.'1S
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IlaIIger RCI2970-H 100 ..-.1110 -.Itt hl"' ..... 10 _ .._.._ .5.\69.95
Unolen 1RD9OOO'Il'I-HlilJper wldeband IlIer/..<1or DctecIO, Sl69.95
l'1f8-H Passport 10 'Il'00'ldbmd Radio by 185 ._.._...._,_ _.,_ SIO,95
I'OLI ·II PolJce Call foreT, ME, lU, NK, ,,"'Y. RI, YT .." , S5,95
I'Ot.2-I1 p<>lJa: Call for DE, /olD, Nj, PA .._ " " S5,95
I'OtJ-H Pnllee~ for MkhlgOll a Ohio ._ _ _ S5,95
POLt-lI Pollee Call for It, IN, KV, 1il "."" ,, __.._.._ .. S5.95
1'OL5-1l Pllilee Call for IA, KS,!lIS, NO, SE, !'o1), so " ,," ".."$5.95
POL6-11 I'oll<e Call for DC, n, GA, NC, I'lL sc, YA, ""'•....._ lS.95
POL7·H Pollee Call for AI., All, LA, MS, OK, TN, TX " " SS.95
POLSH Pollee Call M AZ, 00. 1D,/olT, 11)1, NY, lIT, 1i'V " S5,9S
POL9-H Pollee COU for Callforot., Oregnn" Wahlllpo.o ." _ S595
lJSAM.\I8NGII ",,,net ""","I "",1\fI.r IIlten... wllb 11l'C _ $2995
llSAK·H VIIF S<1Ilner/VHF Ir:o..nsmlillal "'len.. wllb PL2S9 11995
L'SASGMBNCIl gloss III<IUIII saLU...,. ut ..-Ith BNC aHInec10r .S29,9S
t·:l.ASGMIol-II g1J$/1IDOWU lC2I:I""r IIlleou ..1Ib MOICIroII Jodl S2995

IBuy with confidenceI
It·s easy toorder from CEL Mail orders 10: Communla

lions ElectronicsInc, Emergent)' OperaliollJCenter. P.O. Bol
1045, Ann Arbor. Michigan 48106 u.s.A. Add $15.00 per
radio for U.P.S. &fOund shipping IIId handling In the c;onl/.
nenLII U.S.A unll"Sll ctherwbe staled Add $8.00 ship{lin8 for
all lICCnSOries and publications. Add 51.00 shipping per
antenna. for Canada, Puerto Rico, HawaiI, Alaska, P.O. Bol,
or APO/FPO delivery, shipping charges are two limes ccnu
nental U.S. nlel. Mldll~an resident! sdd 51ate me. tax. 1'0
COD's. 10% surchargefornel IObiJllng toqualifled acccurus.
All sales arc: subject 10 aVlllabillty.acceptance lind vmllell
lion Prices, lenIlslIId speclnallons arc: subjcd to change
.ilhout notice. 1i'e ,,"elmme YOllr Discover, \"Isa, Americall
Ez:press or MasterCard. Call1-llQO.l:SA-SCAS to order toll
free. Call 313-996-ll8Sl1 ifOIIl$kle the U.s.A. FAX .nytlme. dial
313-663-8888. Order your new electrcntc equipment from
Cornmunio:llions EIedronks Inc. todav.
__""-dCOl _'.I..-__,""
...._ ""'~.'ItJl~.., ""'I _ .... .,'.... .. _ ....
For credit card orders call

1-800-USA-SCAN
Communications Electronics Inc.

Emergency Operations Center
P.O. Bol 1045, Ann Arbor, Mkhlgan 48106-1045 U.S.A.
for larOftD.t1.,u caU 3B-~888 or FAX 31Hj6HI1l88

NewFCCDuksMeanLastBuying
OpportunlJyforRadio Scanners
On April 19, 1995, the fCC araended PUIS 2 :.lIld 15 of Its
rules to prohibit the manufacture :.lIld lmportlltlon of
sc:.lllning r:.tdios capa.ble 0( lnterrepting the 800 Mllz.
cellular telephone service. Supplies of fuD CDver:.lge 800
MHz. scanners are In ""' short supply. If you need
tedmlcal esstsiance or reccereendsucns to locate a spe
dal scamer or solve a COfDmunlcatlOll5 problem, call the
Communications Electronics Inc. technical support
hotllne Cor 82.00 pel' minute at 1-9OQ-55s-scAN.

Bearcat® 8500XLT-H
Ust price S689.95/C! price $369.95/SPECIAL
500 Channels· 20 bankJ • Alphanumerkdisplay
Turbo SCan· VFO Control· Priority channels
Auto Slore • Auto Recording. R«eptloncounter
frequency step resolution 5. 12.5. 25 I: SO KHz.
Size: 10-1/2" Wide x 7·1/2" Deep J: 3·3/8" High
Frequerrey Covemge:
25,000 - 28.9')S MHz. (A!II), 29,000 - 54000 Mill- (l'flO,
S4,000 . 71.99S !11Hz (M'!lI), 72.000·75,995 !ll1I.. (Nnll.
76.000 - 107.995 IolH•. ("N), 108.000 - 136,9')5 Iollll- (AIol)
137.000 - 173-995 Mil .. (NN ), 174.000 - 215·995 !IIHl- ("I'M).
216000 - 224,995 Mil .. (WM). 225.000 - 399.9')5 !IIHl- (Mol)
100.000 - 511.995 Mill- (SF!II). 512.000 . 549,995 Mill- (1i'FM)
760,000 - 8239875 MHz (NFM), 849,0125 - 868.9875 IolHz (Nf'lol)
8940 12S - 1,300,000 Mil., (SHoI),

The aew Be."'"l S500XlT gives yoapure .canniag ul1sFactloa
wilh .mlling rellurellike Turbo Scta.Thlslighlnlag·flslledl·
oology feallrlllg I triple converlion Rfsyslem, "".bles Unld",,'s
besl ".ooer 10 sun and selKh up 10 100 chlonels per lecond.
11«11..., the frequency coverlge Is 10 IIf!<'. a very fUI Klnning
'Y'''''' Is "lential 10 keep ap with Ihe IctJon. Other fealum
lndude ¥FO Co"""" - (Vlrllble f~lency Osrill.tor) which
111o....s you 10 adjlsllhe la'lC' rotary luaer 10 select thc desired
frequeat)' orchnnel c....",.Dlspl4:t - Lets yoa coanllnd
I'l.lCOI'd eacb cblnncl while sunning. A..19$I#>n _ AlIlOIllIti
cally 110m alllCllvc freqleo<ies within the specified blak(s) ,
AIOI9 ll_r4l..& - This Fealure leu you rcrord cb.aaeilClivlty
from the lelnner eere I lipe rcoordet. VOII fill eVell gel ..
oplionllC1t'S.fT_.. 8o<fflt(CoOtlOIOUSTOfll' Coatrol Squekb
SySlClll) whKh aUowsthe "IueJch 10 be broken duing lelnainl
only wheo I COITlXl cress eee is received.:10 ....tr - be
baokconllias 25fhlnaels, asefal for .Ioriag slmUir freqraellcies
in order 10 ...inlain fUler Klnning cycles. for muinlu..
!CIaoing en)oymeJlt, order the folloWing Oplioaalaccnsories:
PSOOI Cigarette ligh ler power coni for teIJlporary operalioa
fro.. you vebicle'. dglreite lighter $14.95; PS002 DC power
mrd ·e01!>le1 permanealoperation fro.. yoar vehicle's fase bol
$14.95; MIlOOI Mobile lIIOtIoling br-.cket $14.95; BC005 cress
TOfll' Board $S4,95; EX711 Ez:temal lpelker ~'Ilh 1II0unliag
brKkct " 10 fed of cable with plug litached $19.95. The
1!C85QOXLT fOfIles wilh AC adapkr, ",Iescoplc In"'no., llwaer's
IIllaliliOO cee yel' limited wl.lTlnly fl'Olll Uejdee.Order your
ElC85QOXlT fro.. COIDDlnicalonl EIectrooicllnf todlY.

,-,-,""=> gl5:sg8-. -

The Lulden GMRIOO Is. handlleld GMRS Lllf Z·way radio
tranSlJ,'iver thaI hu these eight frequencies imtaUed: 462.550.
462.12>.462.5815,462.6125,462.6375,462.67),462.6625
and 462.6875 MIIz. This one Witt radio comes wilh flexible
rubber antenna, rcdtargeable ntcad banery, AC adapter!
marger, belt dip, f .C.C. jcense application and more.

Unlden GMRIOO-ii GMRS lIandheJd ... 5169.95
Uniden WASIIINGTON·II SSB ca Base 5189.95
Unlden GRANTXL·II SSB eB Mobile $149.95
Unlden PC66XL-1I en Mobile 578.95
Volden PC76xL-1I C8 Mobile $99.95
Unlden PCJ22XL-H SSB eB Mobile $107.95
Holden PROSIOXL-II CD Mobile S36.95
Unlden PR0520XL-1I CD Mobile $49.95
Untden PR0538W-H eB & Weather 569.95

CIRCLE 356 ON READER SERVICE CARD

~888 ~§§ Q:l.~
ICBjGMRs Radios)

-
• COMMUNICATIONS

ELECTRONICS INC.
Emergency Operations Center
We're introducing new UnidenBearca/scan·
ners that are just what you've been searching
for. Order your Bearcat scanner today.

I Radio Scanners ]
Bearcat® 2500XLT-H
List price S649.95/CE price $339.9S/SPECLU
400 Channels· 20 Banks • Turbo SCan
Rotary tuner featu~ • Auto Store' Auto Sort
Size, H /4" wide I )·IIZ" D«p II ,·1/2" High
F"fWwyCotor..,.: -OOסס.25 54\1.9950,xccooo - &23995<1,
819·0125 - 868.9950. 8910125 - OOסס.1.300 Mllz,

SlgnallnteUigeoce experts, public ufety agellCles and
people with inquiring mtnds that want 10 know, have
asked us for a world class ha,uJhe/d scanner thai can
intercept just about any radio transmIssion. The new
Bearcar 250QXLT has whlt you want, You call program
frequencies such as police, fire, emergency, race cal'S,
marine, military :linnft, weather, and other broadcasts
tmo 20 banks or20channels each, The new rotary tuner
feature enables rapld 100ea5y selection ofchannels and
frequences, With the AL'1'O STORE feature, you can
automatically program any channel You tan also scan all
400channels at 100 channels-per-second speed muse
the Bcarut 2500XLT hasn 'RBO ~'" built-in To make
this scanner even better, the BC2500XLT h1s AlJfO SORT
- an automatic frequency sorting feawre for faster
scanning within each bank. Orderyourscanner from CEI.

For more infonnalion on Bearcar radio scanners or to

join the Bcarcat R:.ldlo Club, tall ~r. Scanncr ar 1-800
42.HHI. To order :.lily Beal'C:.lt radio product from
Oimrnumcauons Electronics Inc tall 1-800-USA·SCA1....

Great Ceals on
Bearcat Scanners
Bearcat 8500XLT-H base/mobile$369.95
Bearcat 890XLT-H base/mobile. 1244.95
Bearcat 2500XLT-H bandbeld 1339.95
BeareaI855XLT-H base 1149.95
Bearcat 760XLT-H base/mobile_1199.95
Bearcat 700A-H info mobile 1149.95
Bearcat 560XlA-H base/mobile 184.95
Bearcat 350A-H info mobile 1104.95
Bearcat ZOOXLT-H bandheld $199.95
Bearcat 148XLT-H base 188.95
Bearcal100XLT-H handheld 1149_95
Bearcat BCfZ-H info mobile 1139-95
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Photo B. The test jig. Photo C. The from panel.

TN1 DDS Con t rol

TWl DDS Control

nil DOS Control

Press any key to continue .. .

row key;
c} Scan a particular range of frequencies

with the frequency increment determined by
the operator, and scan in e ithe r triang le
mode (scan up 10 the highest specified fre
quency and then suddenly return to the low
est spec ifi ed frequency for another scan) or
saw-toothed mode (scan up to the highest
spec ified frequency and then, at the same
frequency inte rva l. ret urn 10 the lowe st
specifi ed frequency for another scan);

d) Generate a trigger signal for an oscillo
scope at t he beginnin g of each triangle
mode sweep.

T hu s. I wa nted it all-a VFO p lus a
sweep generator with trigger output. An in
strument Ihal is accurate and stable. with its
output variable from DC to approximately
22 MHz. Yes, you can use the DDS to gen
erate audio freq uencies. It's like having a
very expensive lab-q uality instrument at a
very inexpensive price!

The Hardware Interface

Figure 1 is a schematic of the hardware
interface . It is straightforward and based on
thc Williams design. As expected, the com
puler software has to do all the work in
driving the interface. Here is how it works:
The compute r genera tes a 23-bit binary
number (representative of the freq uency)
thai is to be presented to the DDS. This 23
bit nu mb er is se nt to the DDS interface
through the printer interface port and printer
cable. bit by bit in serial fashion, beginning
with the most-significant bit, on the serial
data line. While the serial data bit is stable,
the com puter strobes the clock signal line.
which accepts and shifts each data bit into
threc cascaded 74LS I64 seri al-in paralle l.
out shift registers. This is done 23 times,
until all threc shift registers have been load
ed. The load line is thcn strobed. which pre
scnts the 23 bits. in parallel fashion. from
the 74LS374 Tri -State Octal-D lip-flops to
the DDS. The DDS thcn takes over and gen
erates the required frequency. Piece of cake
(sort ol)! The trick is to generate the correct
23-bit binary number, and this is where the
software provides all the functionali ty.
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than the hardware. Here is what I wanted to
be able to do:

a) Enter a decimal frequency value in the
computer keyboard and have the DDS gen
erate that particular frequency (0 Hz to 22
MHz with 3 Hz resolution);

b) Have the frequency go up or down by
a particular increment whenever the opera
lor presses the up-arrow key or the down-er-

<e, ,. frequenc y a nd press ENTER, o r:

' . " To Change Frequency Incr ement"." To Increase Fr equency by Va l ue 0< Frequenc y Incr emen t.." To De crea s e Fr eque ncy b y Val ue 0< Frequenc y Inc reme nt... To Enter Sca n Mode

Scan Low Freque ncy in Hz : 5 , 0 00. 00 0

Figure 3. The control screen.

Ent er Frequency i n Hz :

Current Frequency i n Hz: 6 , 2 40, 0 00

Frequenc y Inc r e ment i n Hz : 5 , 00 0

En t er Fr eque ncy in Hz : ?

Cu r r e n t Frequency in Hz : 3 , 686 ,4 0 0

Freque ncy I nc rement in Hz : 20 0

Fig" rr 2. The instruction screen.

Figure 4. Scan mode for the DDS.

Scan High Preque ncy in Hz : 6 ,500,000

Tr iangle {T) o r Sawt oot h (S): T

Pres s Any «ey t o Start S can Mode , "ENTER" to Exit Sca n Mode

NUlII Lock mus t a l ways be ON, Ca ps Lock and Scroll Lock mullt a lwa ys be OPP
otherwi s e the program does not run p r oper l y .

Because I wanted to ensure that most of the
computer output lines would not be used in
solely contro lling the interface (I may want
10 slmuhancously control other devices with
the computer in the future ). I knew that the
serial approach would slow down communi 
cations with the interface but I was willing
to pay the price.

The software design was more complex
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F'RR C I RCUIT S
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Figure 5. DDS computer interface test jig.

ing to frequency-increment. Hold your fin
ger down on ei ther key and the DDS will

Figure 6. PC board pattern and parts placement diagram.

cy. jumping by the frequency-increment val
ue (see above ). When the scan-high fre 
quency is reached, the DDS eit her ju mps
back to the scan-lo w freq uency (triangle
mode) or proceeds downward, at the sa me
nne, toward the scan-low freq uency (saw
toothed mode). At the beginning of each tri 
angle-mode cycle. a scope trigger signal is
generated in ease you'd like to trigger the
sweep of your scope externally. The who le
thi ng hap pens over and over until you de
cide to exit scan mode .

Pre s s e ither the up-a rrow key o r the
down-arrow key and th e freq uency will
change upward or downward, depending on
the key you pressed, by a value correspond-

~ WT

Bn '

I .~

You will note tha t the load, serial data.
and clock lines arc "snapped up" through a
74LS 14 Schmidt inverter to ensure that the
leading and trailing edges of the pulses are
sharply defined and j itter-free . Because the
serial data pulses arc inverted as a result , the
software generates the I ' s com plement of
the req uired 2J-bit data word (every bit is
" Ilipped"- i.e. a I becomes a 0 and a 0 be
comes a I ).

T he Software Driver Routine

The only software-generating tool avail
able to me wa s Microsoft QBAS IC so I
didn 't have much choice! I've annotated al
most every line o f code in the DDS.BAS
program to give you an idea of what is go
ing on in case you'd like to c hange things
and experiment.

The mainline section of the routine begins
with the usual housekeeping chores, afte r
which the instruct ion sc reen is drawn (Fig
ure 21. An initial frequency is sent to the
DDS (I chose 0 Hz but you can change this
to any frequency you like ). Figure 3 shows
the layout o f the contro l screen. Two subrou
tines are used to generate the required 2J-bit
data word that is sent 10 the DDS-Convert
ToBinary and SerialToParn llc1.

ConvertToBinary accepts a decimal fre
quency value and converts it to binary in I's
complement fo rm (see above), It uses the
age-o ld ven erab le "di vide-by -two" algo
rithm that you may have learned in school
to convert from the decimal system to bina
ry notation.

SerialToParalle l performs three chores: It
scales the freq uency value, ca lls ConvertTo
Binary, and pumps out the 23-bit data word
to the DDS interface. Why scale the fre
que ncy value? Without going into a lot of
techni cal details. the DDS wilt generate a
frequency that depends not only on the 23
bit data word that is pre sented to it but also
on it s on-board c lock frequency. The on
hoard clock ch ip that comes with the DDS
kit has a freque ncy o f 55 MHz, and what
you have to do is scale the frequency value
so that the DDS will generate the exact cor
respond ing frequency.

Back to the mai nline sec tion of the rou
tine. T he computer sits there and waits for
you to do one of a number of things:

Press the "+" key . Thi s selects the next
frequency-i ncrement value that is contained
in the frequency increment table in round
robin fashion tt.e. you return to the first fre
quency increment after having gone past the
last) . The frequency-increment value deter
mines how much the frequency will jump
when you press the up-arrow key, the down
arrow key, or whi le you are in scanni ng
mode (sec below).

Enter a frequency and press the enter key.
T he DDS generates the corresponding fre
quency.

Scan mode (Figure 4). Enter a scan- lo w
frequency. a scan-high frequency and deter
mine whc ther you want a saw-toot hed scan
or a triangle scan. The DDS generates fre
quencies beginning OIl the scan- low freq uen-
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TECHNICAL &
APPLICATIONS

DElIVERY INFORMATION

fAX

619-744-0700

6 19-744-1943

6 19·744-0750
10 a.m. - 4 p.m. only)

Mon•.iIr - Frid.ilr 7:01I.m. - Ii p.m. PST110:00 I .m.-I ' .m. EST

fAX

CUSTOMER SERVo
ORWARRANTY

MAIN ORDER LINE

RF POWER
TRANSISTORS AND TUBES

• EXPORT . D.E.M. • SERVICE • R&D • AMATEUR • MARINE

ORDERS ONLY 1-8GO-AF·PARTS NO TECHNICAl
1-800-737-278 7

RF PAR.S BRAND PREMIUM GRADE POWER TUBES
100"1'0 POWERTESTED . 2 YEAR liMITEDWARRANTY. BEST VAlUE

572B 3-500Z 3-500ZGlGRAPMITE
IUTCHED SETI2: :===$10U S SPECIAL l'l'l1CE $JU5 sPECIAl. PftICE 51M.II5
IUTCHEDSETI4 . $211 . IUTatE DInI2 S20I 15 IUTCHED SETI2 $211.15

ADOmONAL TRANSMITTER TUB E VALUES
811A RFP 3-aOOZ EIMAC 3-aOOZ AMPEREX 111 468 Gli

IUTCHED Infl_U1.. sPECiAlI'RJt( _ $141 . SPECIAl. l'l'l1CE _ $141.. SPECIAl. f'RICE _ "' ''
MATCIlE DSETI1 _S5US {UIl l"rtu .. .$II3.• ) (UIl ......$113 .1CI) MATatED SETI2 _ SM.•

PARTIAL LlsnNGOF POPUlAR TUBES AND TRANSISTORS IN STOCK
1116 1'1302 $7.15 IIIAF471 $15.. tIIMII $12-15 tstl9lM $:M.15 ..11.. M4.41
IIIAF134 11.. IIIAFU5111 tALL lMGI1 12.15 ZSC2Ill5 41.1111 Pfltl1 M .1I!i
IIIAF136 21 .. IIIAF412 14,15 1.clI2 14.35 t$C31'1 ' .!Ii IlIIfWSEAIES tAU
IIIAF131 2'.. IIIAF'91 14.15 2II6Oe3 14.35 »1121' 3.15 ItOM SC SEAlES tAU
IIIAF14l1 M.. IIIAF515 2.. llMllI4 14.35 )S1U7' 4.2'3 o.l5,llDll1If
IIIA FI.1 14.50 IIIAf5S5 3.50 Z$A1112 no 11111111 6.35" 7 I 111 _ . C4Il
IIIAf 1416 1n_19 IIIAf55t us 1$11$4 2.50 IlEill2 5.50 "111"--'
IIIAf150 63.15 IIIAf516 1.115 nt1JI UO PUllIA 11.15 PO#'lJlAII rwrs
IIIAfl516 1511 .50 IIIAF62t 4.2'5 nC141 5.10 TAntlW' US 12ln 313,1I!i
IIIAf11. Mto IIIAFUO '1:5 nC13ll tAU TA12Z2AI' 1.211 5121 .......... 45.•
1II'lf22' 11.15 IIIAfi41 11.115 nC14lt 2.15 . PsTntft 1IWclW-d '" III 11.15
IIIAF237 4040 IIIA fM4 23,. n C1nt 11.15 otm'l/1l1OD/J1.E$ III B ,51
MIIF241.A 11.50 IIIA FW 24.15 2$C1S4$ 6.15 SAU4 " 1 ,111 I11AI'lF, 15.15
IIIA F245 32.. MAFIU 2U5 lSC1t .1.A 19,15 SAVi 39.!Ii 111,1, ACA CALl.
MA F247 Zli.!Ii MAF65I :s.. 2$C1M7 1.15 SAY1 39.!Ii 113 Rf P 37.•
MAf260 11.511 IIIAf5S2 11.11. %3(;19$5 '-lll SAln7 51.111 133A.133C H .•
filA I'm 12.15 IIIAFIS3 I' .. net.I 2.115 M5771ll.t .'-tll 1,.6. 15.15
IIIA f2i4 13.45 IIIRf.... :JUO 2$C1911 2.45 1115m. 54.511 72S'il2C3'I ' M.•
11111 1'311 51.11 IIIAF147 31.70 2$C1171 UO 1115miN 54.15 13&0 RCA 31.15
fIlAF327 6.2 .111 IIIAF901 1.50 2SC2021 3.50 M57m 1S7 .96 IS6llA III DTD 12' .1I!i
IIIA F32I H .. 111111'961 ' .15 nC2C17S 1.43 11157727 51.15 656lIAS a CAU
fIlAf33& SUS IIIA FI94I 1$.111 2SC2094 15,95 M51m 7t,96 3-500CI'l.- 105.•
IIIAF340 1.50 MRF1145A 15.50 23C21l97MP_ 11.. Msm2l 32.15 4·4OllM:IG CAll
MRF392 101.70 MRF21U 10.111 2SC!11&C 1.75 M57135 51,95 4·1006A EI CAlL
MRF.21 22.96 SAF2072 13.75 23C2221 1.25 fIl5m 7 ' 9 15 ' f'R100U EI CALL
MRF. 22 3UllI SAf37" CAll 2SC2237 1.30 M5m 9t 53 ,ZS 3CU OOA7 EI CALL
MAF' 22M P lEl 85.111 SAF1000 CAU 2SC22111 11,95 MS17411.fIl .H 57.70 3CU OO U1E1 CALL
MAF427M P '0.00 2N3055 1.45 ncntO 14.95 fIl51762 7t,95 3CXlOOA1EI CALL
MAf433M P 32.00 2N3553 2.85 nCn9QMP 35.95 M51785M 6.2 .95 3CX1200A1m1 11CALL
MA F' SQ 13.50 2N3111 3.35 n C2312C 4.95 .517'1 59.95 3CX1500A1 EI CALL
MA f454 13.95 2N3161 1.25 nC2509MP ~II 31.10 .51191 114 .95 3CX3000A1 EI CALL
MA F455 10.95 2fMIJ.4I 11.95 n C2130 24.9li .51192 18.10 ~X25oOB $PEt lll IlU5
MA f455A 11.95 2N«21 1.25 2SClI40 21.90 M517116MA 34.95 4tX:l5llA.F lliSI'T CALL
MAF451 11.96 2N51l1!1 1.15 n C2182 34.15 MI1105M '1.90 ' CX5000AElt 1D9S, 00
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MAF416 S,OO 2N55'1 IU O n C2819 15.15 M67142 109.85 oIoo. IIMlC 110... toll
MAF.71 11.96 2N5941 15.00 2$C2819MP ' US "'61148K, L 39.90 lOr .._ .. II1II'-,
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"FIBERWHIPS"
Mobile HF Antennas

0 S€)
MODfUMTR MHZ

HFA IJ 500-$4 0
HFAIO 21 ,o-~1

HFAI2 24 19·2419
HFA I5 21.0.21.45
HFA I 7 11.1-111
IIFA20 14 0.14 3'
HFAJO 10.H 015
HFA40 7.0.7 3
HFA7S 3 5-4 0

CIRCLE 11 ON AEAD£R SERVICE CARD
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Photo D. r ile completed unit ill its enclosure.

sca n up o r dow n a s lon g a s the ke y i s
pressed .

Construction

I decided to build the prototype interface
on a printed circuit board that is exactly the
same size as the 1VI 1 DDS. This would af
for d a co up le of advan tage s : T he D DS

board cou ld be mounted o n top of the inter
face board o r vice versa. and the 25 X 2
headers could be made to line up exactly
one o n top of the caber. I would simply wire
one header 10 the other. ladder fa.shion and
each wire perpendicular to the boards (pho
to A).

Because my skills at designing and build-

ing two-sided printed circuit board are Iim
ned (non-existent wou ld be a better choice
of words), I bui lt a one-sided board where
most of the signal lines would be intercon
ncctcd usin g 3D-gauge insulated wi re . If you
choose to go this route, be prepared for a lot
o f drill ing and a 101 of preci se soldering !
Perhaps a better way to go would he to use
a drilled and etched PC board avail able for
$6.50 plus S1.50 S& H from FAR Circui ts,
18N640 Field 0 .. Dundee lL 601 18.

If you deci de 10 make your own board ,
first etch the printed circuit and drill all the
required holes. Install IC sockets! T his will
help you immensely if you have problems
and have to troubleshoot in the future . Inter
connect all the signal lines using Figure I
as a guide . In5la11 the 0.0 I bypass capacitors
as well as the 10 ~F electrolytic capacitor.
Don't PUI in the Ie chips in their sockets
yet! Check each and e very interconnection
with an ohmm eter looking for "opens" and
pin-to-pin shorts. O nly proceed to the next
s te p once yo u a re s at is fi e d th at the
assembled printcd circuit board checks out
pe rfectly!

Chttk-O ut

Temporarily connect the clock. serial da
ta. and load signal lines 10 pins 1. 2. and 3
o f the 36-pin Centronics-style printer cable
pane l receptacl e . Temporarily connect a
wire from pin 18 o f the printer cable recep-

3 to 12 dB MORE FROM YOUR DIPOLE, VEE
OR LONGWIRE BASE STATION ANTENNA!
SGC's SG-230 computer controlled coupler works with any radio

and any antenna system - fixed or mobile, marine or aircraft.

Vee Antennas

Dipol~ or Inverted Vet: Antennas!

SG-230
SMARTUNER~

CIRLCLE lea ON READER SERVICE CARD
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Cm Whisker Resonant or Nonresonant
SGC's 5G-230 Smartuner'" will outperform any built-in antenna coupler
on any radio. The reason? The 5G-230 mounts AT THE ANTENNA!
This means you're matching the precise condition of the antenna» not
just loading up a [eedline and shunting power to ground. Ask any
Smartumr user - this unit delivers greatpeiformance on anyfrequency
from 1.8 10 30 MHz. Call for a free package of information from SGC~

1-800-259· 7331 or circle our Reader Service number.

P.O. Box 3526
Bellevue, WA 98009 USA
Tel: 206-746-6310
Fax: 206-746-6384



tacle to a suitable grounding point on the in
terface board. Plug the printer end o f your
printer cable (36-pin) into the receptacle
leaving the other end (2S-pin) unconnected
from the pa rallel port o f your com pute r.
C heck for the fo llowing continuity: pin I o f
the printer cable (2S-pin end) with pin 3 of
the 74l.S 14 chip , pin 2 of the printer cable
(2.'i-pin end) with pin 1 of the 74LSI4 chip.
pin 3 of the printer cable (2S-pin end) with
pi n 5 of the 74LS I4 chip, pin 18 of the
printer cable (25-pin end) with ground on
the interface board. Don ' t proceed any fur
ther unless you are convinced that the above
checks o ut.

Next, lo ad the DDS.BAS program into
your comp uter. Access the SerialTo Paralle l
subroutine and disab le the HoldFreq& =
C LNG( C DBL( Freq&) * .30.'i0 398# ) line by
com ment ing it out with a single apostrophe
at the beginning of the line. T his disa bles
scaling for the time being. Enable the state
me nt immed iate ly after the line th at you
have just d isabled (Ho ldFreq & = Freq&).
To provide d isplay o f the 23-bit data word
on your monito r screen. access the Conve rt
To Binary subroutine and enable the follow
ing li ne :

LOCATE 23, 1: FO R i lk = 22 to 0 STEP 
I : PRINT Binary Value( i%);:NEXT i%.

This causes the 23-bit word to be di s
played in binary at the bottom of the screen.

Reme mber that this is the ls complement
of the number entered, however.

You are now going to check out your unit
by using eight LEOs to ensure the correct
bit pattern is bei ng generated by the inter
face . (You could use 23 LEOs at once, if
you like). Bui ld a test j ig based on Figure 5.
I used an IC proto board because the test jig
is only used once for check-out purposes
(Photo B). Temporarily connect the eight
test j ig inputs to the eight least-significant
bit outputs o f the interface (outputs 32 to 46
to inputs d7 to dO).

Populate your printed ci rcu it board with
its le s. Connec t the computer printer cable
to the parallel port o n the printer. Provide 5
volts to the interface board and the test j ig .
Run the DDS.BAS routine and key in a fre
quency o f ze ro Hz. All eight LEOs on the
test jig should be o ut. All the bits at the bot
tom of the sc reen should he I s. Now key in
a frequency o f 255 Hz. T he inverse should
happen and all eight LEOs should be lit. the
e ig ht least sig nificant bi ts o n the screen
shou ld all be Os.

Next. unso lde r the e ight test j ig inputs
and temporari ly solder the m to outputs 16 to
30 of the interface (30 10 dO. 28 to 1.11 , etc.).
Key in a freq uency of 65.536 Hz. All eight
LEOs shou ld be lit. Key in a frequency o f
zero Hz. All eight LEOs should be oul. En
ter other values to sec the generated bit pal-

terns.
Finally, disconnect the in put leads to the

test jig and re-conncct thc seven least signif
icant test -jig inputs to the seve n most-sig
nificant-bit outputs of the inte rface (2 to d6,
4 to d5, ctc.) Leave d7 unconnected and ig
nore the left-most LED. Key in a frequency
of ze ro Hz. All seven LEOs shou ld be out.
Key in a frequency of 8 .388,607 Hz. All
seven LEOs should be lit . You will notice
that the bits displayed at the bottom of the
sc reen always show the inverse of the bits
represented by the LEOs.

If things don't check out . the part icular
bius) that is (are) not functioning properly
will give you a hint as to where the trouble
might be on the interface. Use your analyti
cal skills to zero in and determine where the
problem lies. Once everything is O K. dis
connect the test j ig.

Final Assembly

I assu me t hat you 've con structed and
checked out you r TW I DDS board before
proceeding to th is point. Mount the DDS
board o n top of the interfa ce board using
half-inch threaded spacers (photo A). Solder
the 23 signal lines (outpu ts 2 to 46) from the
interface board to the DDS board and check
the continuity of the 23 line s from one
board to the other. Use 22 gauge hook-up
wire to pro vide Vcc and ground to the DDS

Joe Brancato

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

To order, send check or money order tor $49.95.
$8.50 for shipping, along with your shipping address
and telephone number to:

CA fl ..<100"'. Add B II. ... S.I.,. Ta. Candian R..<I<>",. PI~a.~ S_ U S. Monr;
0<<10, '" S17. 10 Shipping

II you ."~ inlar""""'" pIo.....nd. SASE Ie ' .... _. Add'~.. ~... COOor""" 13.01Ul-Sll6O. .... _ 01 CA Orders O nly call (800)933-HAM4 and-'-

THE POWER STATION
The POWER STATION is a 12V x 6.5 AmpHr qel-cell
battery complete with voltmeter, wall charger and a
cord for charging via automobiles. It will power most

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

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

SelVing The LORD
S ince 1987

CIRCLE 344 ON READER SERVICE e.-RD
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Parts Information
A copy of the OOS.BAS driver routine software written in QBAS1C can be downloaded

free from the 73 BBS at (603) 924-9343.
The DDS VFO module kit is available from Elktronics, 12536 T.R. 77, Findlay OH 45840;

(419) 422-8206.
The receptacles, capacitors. IC chips and sockets for the computer interface are all avail

able from Digi-Key at (800) 344-4539, or from other major distributors.
The eight LEOs used in the test Jig can be any LEOs that you have in your junk box.
The use of a manufactured computer cable is not mandatory-you can build your own

cable using receptacles of your choice.
Drilled a nd etched PC boards are avai lable lor $6.50 plus $1.50 S&H from FAR Circuits,

18N640 Field Ct., Dundee IL 60118.

board. Next, attach the combined units. us
ing. two small-angle brackets. to a front pan
el. My front panel holds a seven-pin DIN
round receptacle. a 36-pin Centronics-type
printer cable receptacle. and a BNC single
hole-mount chassis j ack (Photo C). Solder
the three signal wire s leading from the
printer cab le receptacle to the interface
board. I use the seven-pin DIN receptacle
to provide power to the unit and to provide
the scope trigger signal to the ou tside world.
Solder the scope trigger line from pin 4 of
the printer cable receptacle to an unused pin
on the DIN receptacle . Connect the BNC
jack to the DDS output with a short leng th
ormtntarurc 50 ohm cable. You may wish to
build an enclosure for the uni t in order to
provi de shielding. I buill mine using dou 
ble-sidcd printed-circuit board {Photo D ).

Calibration

Calibration? But there aren 't any trim
mer capaci to rs! Do you remember the seal
ing factor in the so ft ware rout ine that I
mentioned earlier? Well, it' s now time to
" tweak" the scaling factor to your on-board
DDS clock. Go back to the DDS .BAS pro
gram and disable the p rogram line s that
you used for checkout purposes. A lso re
move the single apostrophe in front of the
follo wing line: Ho ld Freq& ::: C LNG(CD
BllFreq&) * .3050398#). Now connect a
frequ en cy counter to the o utpu t of the
DDS. connect the unit 10 a 5 volt power
su pply. connect the printer cable between
your computer and the DDS . and fir e e..·
e rything up. Begin by keying frequencies
that arc multiples of I MHz and observe
thc values on the frequency counter. If you
have an oscilloscope, you may also want to
vie w the puri ty of your sinuso idal signal.
Assum ing there are no pro ble ms in you r
soldering and wiring job, you should get
Freq ue nc ies that are close 10 those be in g
keyed in and that have a ve ry high degree

of purity. O nce you 've gone up 10 22 MHz
and everything loo ks O K, play with the
unit by entering oddball freq uenci es. The
DDS shou ld react acc o rd ing ly and thi s
sh ould be reflec ted on your fre q ue nc y
counter.

The adju stment of the sc a li ng factor
sho uld now be obvious. If your input fre 
quency is con sistently high com pared to
the frequency co unte r, reduce the sca ling
fac tor, a nd vice ve rsa. By how muc h ?
I don' t know. I just did mine by tr ial and
error until the fre que ncy counter read
dead-on and the n I bui lt a direct co nver
sion receiver using the DDS as the LO to
zero-bear it against WW V. I think the acc u
rac y of my unit is wit hin 50 H z. if not
better.

Operation

I tried to make operat ion of the unit as
intui tive a s possible and I hope that the
instruction sc reen (Figure 2) is self-cxplana
tory. T hose of you who are accustomed to
windows-based applications won 't fi nd
this very fancy bu t, in my defe nse , a ll I
can say is that the proo f is in the puddi n'.
Speaking of Windows. you will find that the
scanni ng process is slowed if the software
is run in a Windows env ironment. If you
want maximum scanning speed from your

computer. run D DS.BAS in an MS -DOS
environment.

What ~exl?

I encourage those of you who are inter
ested in software design to combine forces
with the hardware types. and vice versa .
The software that I have developed is first
generation and I have placed it in the public
domain. Play with it. Change it for the bet
te r ! A machine-language rou tine to speed
up the scanning process might be interest
ing. The hardware interface is noth ing fan
cy. How about so meone de ve loping a true
paralle l interface, or usi ng adder chi ps on
the interface board again to speed up the
scan ning process? Ho w about freq uency
ho pping or spread -spectrum applications?
The sky 's rhe limi t!

As for me, I'm g oing to co nt in ue my
quest for the Holy Grail : building an up
converting gene ra l-coverage HF receiver
(with FM, of course) using the TW! DDS
as o ne of the fundamental bui lding blocks.
Hmm . .. I wonder if cheap HF crystals can
be used at thei r third overtone to build a lad
der fi lter at approximately 45 MHz? The
TW I DDS in scan ning mode. heterodyned
to VHF, will help me find out. I hope I have
as much success wi th that project as I d id
with this o ne. iii

Bench notes from John Welch N9JZW, designer of the TW-l DDS rig.
Since I buill the nV.1. people have been

aski ng me why I didn 't make it computer
controll able. Frankly. I didn 't want to, given
my other plans for ex pansion. Ho we ver,
there is a need. and this board fills it well.

I built the project on a PC board, which is
shown in the adjacent photo. It went together
smoothly, taking about an evening's work to
assemble. There are (I lot of jumpers, but
they arc plain ly marked and shou ld cause
you little trou ble. Do socket all the chips. as
I had one bad c hip which kepi mine from
working the firs t time. A quick change took
care of that. though. and it has worked since
then.

Be careful about soldering, and make sure
you havc me chips inserted the right way.
The parallel port on an I B~ PC isn 't pro
rcctcd. and it is possible to blow up a chip if
you get some w ires crossed. Just be sure \0

double-check your wiring , as the ar tic le
says.
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The program will only work if you use a
parallel pert at address 3F8 {he't 1. The pan
on an old monochrome video board is IIVI at
this address, but for most computers this is
LPTI and shoul d cause no problem.

There is an easier and faster way to can
brare the frequency. You 'll need a calculator
and a frequency counte r that can handl e 55
MH z signals. Measure the frequency of your
TW- lts osci llato r (i I ' S a vai labl e on the
jumper on the DDS VFO board). T he " fudge
factor" shou ld be 16777216 / (your oscil lator
frequency in henz).

My oscillator runs at 55000230 Hz. so my
va lue is 167772 16 I 55000230 :::
0.3050390153. This should put you dead on
frequency the first lime you run the program.

If you don 't have a frequency counter,
don't worry-the 55 MH z oscillators are
very accurate and stable, and you' lI be no
mo re than about 50 Hz away from whe re
you think you arc over almost all bands.

There is an enhancement I'm working on
for the TW. ! that will increase you r upper
range fro m 21.5 MHz to slighlly over 30
MH z. This will requ ire a small change to the
program, and another jumper 10 be added to
this board. FAR Circuits is addi ng a pad on
pin 48 of the header for this.

When I get this board functional . I'll also
let you know what to jumper and what to
change in the program. 'Til then , hope you
ha ve fun with your TW-I Di rect D ig ital
Sy nthesi zed rig. 73 de N9JZW. iii

•



SAVE MONEY· HIGH QUALITY,
FAST DELIVERY

GeneralCommuncaton ' I ndusl~

Mar"" VHF' Scanners ' Amateur Bands
CBStandalll ' CBSpedal. MK:fOprocessor

CALLTOLLFRE~l~A~ X~L

CIRCLE 240 ON READER SERVICE CARD

Join the FUN on the

SATELLITES
YES! Anyone with a Technician Class

license or higher can work the

via the

OSCARs
Learn how: Join AMSAT todayl
For a limite d ti me, new members rece ive :
ORBITs - Track ing software fo r IBM compatable computers by WOSL
How to Use the Amateur Sate llites - A great book by KBtSF

w rite or call

AMSAT
PO BOX 27 Washington, DC 20044

301·589-6062
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1994 Charlotte
HAMFEST AND COMPUTERFAIR

March 12 & 13, 1994 - Charlo tte Merchandise Mart, - Charlo tte , NC

Dealer Booth

INFORMATION

Debbie Starling
N4YUQ

Ken Boyd
WA4UNZ

(704) 377-8873

• Over 180 commercial exhibit booths
• All major manufacturers will be

here
• Over 500 swap tables by pre-

registration only
• 104,000 sq. ft . of indoor space
• Parking for 3,500 cars
• Largest indoor HAMFEST in the

Southeast
For more ticket informalion, wrile 10:
Charlotte Hamfest and Computerlair

P. O. BOX 221136, CHARLOTTE, NC 28222-1136
Or call: (704) 841-HAMS
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Number 7 on your Feedback ClIrd

ASCII-to-Morse-Code Interface
Let your keyboard do the work.

by Steven Weber KD1JV

D o you have a computer in your shack
and only usc it to log QSOs, se nd pack

et or play games'? Thi s simple weekend pro
ject wi ll all o w you to se nd and rece ive
Morse code with your computer as well. It
will not decode Morse code for you (that's
cheatingl l, but you r lingers will never have
to leave the keyboard.

Packed Full of Features!

The ASC II- to -Morse-code Inte rface (or
A.M.C.I.) will convert ASCII characters into
Morse code at the speeds of 10. 13. 15. 17 or
20 wpm. as selected from the keyboard. It
has a 30-character input buffer. a message
memory of 50 characters and it even has a
built-in electronic keyer function so you can
use your padd le instead o f the keyboard.
should you desire.

O peration

When first powered up, the A.M .C.1. gen
era res a shon beep and outputs the message
" · ..RECE IVE· · · .. to you r c o m pu te r
screen. It is now in the receive echo mode.
whatever you type on your keyboard will be
echoed back 10 the screen.

When you type the the character "+" the
A.M .C.I. switc hes into the transmit mode
a nd o utp uts the me ssag e ..···T R A NS ·
MIT · "lO WPM..••• to the screen. What
you now type is echoed back 10 the screen
and then convened into Morse code. The
A.M.CI. recognizes letters (upper or lower
case). the numbers Q.9, and the punctuation
marks: period. comma, dash , and questio n
mark. Any character not in the Morse look
up tab le will sim ply be echoed
back to the scree n . The code
speed is selected with the charac
ters # ( 10 wpm). S (13 wpm). %
(15 wpm). " ( 17 wpm) and & (20
wpm). The selected speed is our
puted to the screen as a message.
i.e . .... · 17 W PM· ..... The
speed can be changed 31 any time
in the transmit mod e. Typing ..(..
dou bles the spacing between let
ters and words . Typing " l'' re
turns the spacing to normal. This
provides an easy way o f slowing
down the code speed when nec
e ssa ry because of QRM . Th e
characte r " !" toggle s the
A.M .C.! . back into the receive
mode . The ENTER key gener
ates a carriage return and line
feed response to the screen. The
space key will generate the prop
er inter-word spacing.

You may want to make a tern
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plate for your keyboard to label the funct ion
keys until you've got them down pat.

The A.M .C. I. has a J u-cheracter input
buffer. The characters art echoed back to the
screen as you type. If you arc a good typi st
there is a possibility you wi ll fill up the
buffer. T he A.M.el. will not allow you 10

o verwrite the buffer. Your computer's bell
will sound if the buffer is full , informing
you to stop ty ping for a minute and let the
buffer send out so me characters. It is best to
type only a few words ahead and then pause
for a few moments before continuing.

Message Storage

The A.M.CI. can store a message of up to
50 characte rs in le ngth. Spaces count as
characters. Typically you would use this to
store a "CQ" message. but of course you can
put whatever you want there . To store a
message, type ... ... The message "TYPE
MESSAGE 50 C HRS MAX" will then ap
pear on your screen. Now type in you r mes
sage. Mistakes can be corrected by using the
backspace key. If you enter in too many
c ha racte rs. t he message ....BUFFER
FULL" " will appear on the screen and re
tu m you back to the "type message" mes
sage. Enter a " !" as your last character. The
A.M.CJ. will then respond with the message
... . END OF MESS AGP·" to the screen
and exit back to the receive mode.

To o utput the message. enter ""@ ." The
A.M.CJ. will now output the message at the
code speed currently sel ected. The charac
ters of the message are written bac k to the
sc reen one at a time as they are sent . You

Photo A. Under the hood ofthe A.M.C. /..

can se nd the message in either the receive
mode or the transmit mode and you will re
turn to the mode that you were in when the
me ssage output was selected. This a llows
you to send the CQ message while in the re
ceive mode and return there automatically to
copy an answering call. O r you can use the
message to send your name and QTH while
in the transmit mode and then continue send
ing when the message is finished.

The Electronic Keyer Function

The electronic keyer is active at all times
in the transmit mode. Its speed is the same as
that current ly se lected from the keyboard. It
has dot and dash memory, se nsed at the end
of the dot or dash and before the space. This
makes for glitch-free operation. If both pad
dies are squeezed together at the same time it
will send a do t-dash Siring that starts with
whatever made contact first. the dot or the
dash.

As an option you can add an N.D. push .
button switch and five LEOs on your front
panel. If you ho ld in the PB switch (which I
labe led ""KY R SPO'"). then tum the JX>we r
on. you will now be in a stand-alone keyer
mode. This allows you to usc the keyer func
tion without having to turn on you r computer
first.

The LEDs indicate the speed thai the key
er is set to. Pushing the PB momentari ly will
advance the keyer speed. This function oper
ates only in the stand-alone keyer mode. but
the LEOs will also indicate the speed that the
A.M.CI. is se t to during normal keyboard
operation.

CPU JX>n bit PI.4 (pin 5) is set
low in the stand-alone mode. You
can add another LED (with a 330
ohm series resi stor) to the front
panel to ind icate this mode if you
want to.

T he Circu it

The heart o f the A.M.C.I. is an
803 1 microcontroller. T he 803 1
has been an industry standard (or
some time now and is still used in
many products. The 8031 is an 8
bit device that bas a built-in serial
port, 128 bytes o f interna l use r
RAM. 128 bytes of internal func
tion regi sters . two tim e rs. a
Boolean processor. 16 110 pons.
and can address up to 64K of pro
gram memory and 64 K o f exter
nal R AM. The instruction set is
designed so that the program code
is very efficient . The program (or
this project is a little over 1.5K



~RC
Fully Automatic MOSFET

HF LINEAR AMPLIFIER
· 1 KW No-TuNE POWER AMPLIFIER
· 48 M O S F E T s SINGLE ENDED PUSH-PULL (SEPP) DESIGN
• BUILT-1N AUTOMATIC ANTENNA T UNER
• H IGH-EFFICIENCY SWITCHING POWER SUPPLY

••

~~
high-speed automatic anten '
with memory capacity of 1820 cha
nels for instant QSY. Plus a high
efficiency ' switching power supply _
(80V- 264V) with power factor cor-
rection to supress AC line currents,
an automatic antenna selector for
up to four antennas and a wireless
remote control unit.

The JRL-2000F is the world's first
MOSFET HF linear amplifier,
designed using the same high tech-

____nology found in JRC's professional
high-power rad io transm itters .
Featuring a heavy-duty power amp
that incorporates 48 RF power MOS
FETs to ensure low distortion and
clean output up to 1,000 watts (100%
duty cycle, 24 hour) SSB/CW, plus a

[J RC) 3aptilJRadio CO.,./Jd.
430 Park Ave, 2nd Floor New York. NY 10022

Phone : (212)J.'i5·1HIO Fa x: (21213 19·5227
Telex : 96111 4 JAPAN RADIO NYK
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, • • the high power specialist
921 Louisville Rd. • Starkville, MS 39759

(601 ) 323-8211 FAX: (601 )J23-6551
Free Cata!ogINearcst Dealer. 800-647-1800
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ALS-500M

Suggested Retail

Ameritron no tune Solid State FET Amplifier
No tuning, nofuss, no worries -just turn on and operate . . . Incredibly low $1299 includes
AC power supply, 700 Watts output, continuous 1.5-22 MHz coverage, instant bandswitch
ing, 110 warm up, no tubes to baby, fully SWR protected, extemely quiet, very compact
• Amer it ron's revolutionary ALS-600 is amateur radio' 5 only ~ - -

linear amplifi er that uses four rugged TMQS RF power FETs 
gives unequaled no tune so lid state performance

• S1299 Includes Ameritron' s no tune FET Amplifier ALS-600
and a 120/220 VAC. 50/60 Hz AC power
supply for home operation

• Instant bandswltching, no tuning, no warm Suggested Retail
up - j ust tum on and operate (lnclwies AC
• Output Power _. 700 Watts PEP, 500 Watts CW Power Supply)

• Continuous Coverage -- 1.5 to 22 MHz; 10/12 Meters with
easy-to-install optional kit

• SWR Protection -- prevents amplifier damage ifyou switch to
wrong band, use wrong antenna or have high SWR

• Over Power Protection -- ifoutput forward power or reflected
power exceeds safe level. output power is automatically reduced
to prevent amplifier damage by controlling ALC to exciter

• Extre mely quiet - low speed, low volume fan is so quiet you' ll
hardly know it' s there, unlike noisy blowers used in other amps ALS-600PS Heavy Duty Power Supply

• Very Compact -- 6 x 9111x 12 inch amplifier takes up less ALS-600PSpower supp ly included with A LS-600 amplifier
desktop space than your transceiver and weighs about the same • M assive choke input filter greatly
- only 12112 pounds improves voltage regulation and reduces

• Illuminated Cross-Need le SW R/Wattmeter - lets you read peak AC line current • Ameritron' s
SWR, forward and reflected peak power simultaneously exclusive Multi-Voltage Power Transf ormer

• Operate/Sta nd by Switch -- lets you run "barefoot", but you lets you compensate for stressful high line
can instantly switch to full power if you need it voltage and performance robbing low line

• Front Panel ALC C ontrol -- exclusive Ameritron feature -- voltage • Step-Start Inrush Protection'
convenient front panel contro l lets you adjust your output power stops damaging inrush currents and extends life ofpower supply

• Transmit, ALC~ SWR LED Indicators -- keeps you informed components • illuminated Cross-Needle Meter monitors voltage
• 12 VDC output jack - lets you power low current accessories and current ofSO VDC line • Extremely quiet fan • Very
• Separa te ALS-600PS power supply (included) can be placed compact 6 x 9 Ihx12 inches _. can be placed conveniently out-of-way

conveniently out of the way and plugged into your nearest 120 • Wired for 120 VAC. supplies so VDC at 25 amps to ALS-600
VAC outlet -- no special wiring needed amplifier . Also use on 100-1 30 VAC and 220-250 VAC. 50/60 Hz

• Made in USA • Draws less than 12 amps at 100 VAC and less than 6 amps at 230
• Enjoy 700 Watts ofno tune s,?lid state power. Call your _ VAC . Includes prewlred cable to plug into ALS-600

favorite dealer for your best pnce and order your ALS-600 with ampl ifier . Made in USA
power supply today •••

Ameritron Mobile no tune Solid State Amplifier
Ideal mobile amplifier - uses 13.8 VDC mobile electrical system, very compact 31/2x 9x 15
inches, extremely quiet, 600 Watts output, continuous 1.5-22 MHz coverage, instant
bandswitching, no tuning, no warm up, SWR protected

amplifier iftemperature is excessively high; automatically
resets when temperature drops to safe level; has Thennal
Overload LED indicator

• Excellent harmonic suppress ion -- multiple section output
network .and push-pull output circuit gives excellent harmonic
suppression

• DC current meter lets you monitor collector current
• ON/OFF Swltch-. bypasses ampl ifier for "barefoot" operation

without having to disconnect high curre nt powe r supply cables
• Remote ON/OFF Control -c lets you remotely control ON/

OFF function for out-of-the-way mounting ofamplifier
• Ruiter Drive -less than 100 watts input gives full output
• Power S upply Requirements - requires 13.8 VDC at 80

amperes peak current for PA transistors and seperate line for
12-15 VDC at 4 amperes for control and bias circuits

• Made in USA
• Call you favorite dealer for your best price and order your

ALS-SOOM today

• J\.1ob ile no tune Solid State Am plifer -- uses four rugged
2SC2879 high power linear RF power transistors

• Ins ta nt bandswilching, no tuning, no warm up -just turn on
and operate -- makes mobile QSOs safer

• Very Compac t -- just 3 1/n9x t 5 inches -- fits in nearly any
mobi le installation; weighs only 7 pounds, that' s less than
some mobile HF transceivers

• Extremely qu iet -cquiet low speed, low volume fan stays off
and silent unti l temperature rises

I O utput Power -- 600 Watts PEP, 400 Watts CW .
I Continuous Coverage -- 1.5 to 22 MHz; 10/12 Meters With

easy-to-install optional kit . .
I Load Fau lt Protection -- disables and bypasses amplifi er If

antenna has excessive ly high reflected poweror ifbandswitch is
set lower than exciter frequency -- virtually eliminates damage
because o f operating error, has Load Fault LED indicator

• T her mal Over load Protection _. disables and bypasses
Exact power output oram plifiers may vary on each band.



Photo B. The completed project.

bytes long . m uch of which is the Morse
look-up table and ASCII jump table.

The 803 1 multip lexes the lower eight ad
dress bits out on the data bus. A 74LS573 is
used to latch thi s address in fo rmation. A
MA X 232 IC (or 1K'232) is used to inter
face the RS- 232 input and output to the 803 1
seria l port. T he MAX 232 has a built-in
voltage dou bler and inverter to generate the
+10 and -10 volts required by RS·232 pons.
The CPU's clock is J1.0592 MH z. This fre
quercy was chosen by the 803 1 developers
so that standard baud rates can be easi ly
generated with the 803 1'10 internal timers.

The power supply. power con trol circuit. a

piezo beeper. a numbe r
of LEOs and transmit
ter keyin g transisto rs
com p le te the ci rc ui t.
T he ke ying circu it is
designed for solid-state
rigs. If you have a tube
transmitter. try using
an optcisolator to drive
a high voltage power
transistor. or add a re
lay to key your rig.

T h e po wer s u pply
for the A.M.C .1. is o n
all the time. Power to
th e mai n circu its is
turned on and off using

a simple PNP tran sistor swi tch. When power
is turned off. a nothe r PNP t ransis tor is
turned on to supply power to the RST pin of
the C PU. This keeps the internal RAM alive
so that your stored message doesn't have to
be entered every time the unit is turned on.
The capacitors C3 and C6 keep their associ
ated transisto r turned on w hen the power
switch is thro w n lo ng enoug h to ensu re
proper power down. power up reset o f the
CPU.

If you don' t mind enteri ng the message
every time you tum the unit on. these parts
can be eliminated and the AC li ne switched
on and o ff. If you go this way. a 2.2 ~F cap

must be installed be tween +5 and pin 9 (re
set) on the CPU.

Communicating to the Interface

The serial port of the A.M .C.! . is set to
1200 baud. 8 bits. no pari ty and 2 stop bits
(l 200 .8.N.2 ) and it reco gn ize s standard
ASC II , To talk to the A.M.C.1. you must
have a co mmunications progra m of one sort
or another ins talled in your computer. The
TELEC OM prog ram that came with my
TANDY laptop works j ust fine. Other pro
gra ms such as PC TALK. P ROCOM . and
the like will also work, As long as you can
make a d ire ct co nne ction to your se ria l
comm pon you will be all set. By using one
of these co mmunications programs you can
also save your QSOs as a file on di sk o r
floppy. For those of you who don' t already
have a com municatio ns program , a public
domain program that emulates a dumb te r
minal will be supplied along with the source
code for this project.

Constr uction

T here are three ways you can bui ld this
project:

First. you can " prototype it" using the perf
board and wire wrap method.

Second . you ca n b uy an S BC (S ingle
Board Computer) kit from Suncoas t Tec h
nologies (see the Parts LiSI). The kit comes

Sell your product in 73 Amateur Radio Today Call Dan Harper today! 1-800-274-7373
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BATTERIES
Nlc kel-eadmi l,lm, Alkaline, lithium,
Sealed lead Acid For Radios, Computers,
Etc. And All Portable Equipment

YOU NEED BATTERIES?
WE'VE GOT BATTERIESI
CAll US FOR FREE CATALOG

E.H.YOST & CO.
134-4 TETIVA AD.

SAUK CtTY,WI 53583

(508) 643-3194
FAX608-643..439
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HUGE 100 PAGE
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• Portable Receivers
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Summary of Keyboard Commands

with the basic computer pans, i.e . CPU.
latch. RS2J2 chip. crystal. caps. sockets. and
PC board. The PC board has enough roo m
on it to mount the power supply and 110
parts. Also. as a bonus, you gel a disk with
all the programs you need to wri te your own
8031 programs. That is how this project was
developed.

Finally, you can usc the PC board de
signed for this project. The board is single
sided. ma king it possib le 10 home-bre w
should you desire . All the part s can be found
be twee n J DR M ic ro de v ice s an d Rad io
Shack.

Please note that IC 2 and le 3 have pin I
facing "down" and thai there are 16 wire
jumpers on tbe board. Use #24 stranded wire
to connect the various switches and jacks 10

the board. If possible, use 1/8 watt resistors
as they will fit the board better than 1/4 watt.

Parts List
8-bil controller
OCtal bus latch
8K EPROM
RS232 lnteetace
5V-to-220 voltage regulator

T().220 PNP power transiStor
PNP sman signal transisklr
NPN srnaIt sigIaI transistor
1 amp rectifier diOdeS

Small signal silicon diode
Microprocessor clock crystal
Aluminum electro cap
0.1 IJF!SOV Mono ceramic cap
Aluminum electro cap
AlImlnum elec1rO cap
AUrWIum eledto cap
AJum" um eJec:bo cap
Ceramic cisk
Carbon film resistor
Carbon film resistor
Carbon film resistor
OPOT toggle switch
Push-button switch
Translormef (Radio sneo; ' 273-1385)
Open circuit phone .lack
Open cWcuil stereo phone jack
9-pin female 0 )ad<.

• 101
• 102
• IC3
• 104
• IC5

8031
74LS573
2764
MAX232 or TPC232
7805
Heat sink for regulator

QI TIP42
02.4 2N3906
03 2N3904
0 1-5 lN4001
LED 1-9 Red LED
06,7 lN4148

• XTAl 11.0592 MHz
ct 1,000 IJF125V
C2,C12-19
C3 471JF'25V

• C4,6.9.20 10 p.F'25V
C5 1 p.FI25V

• C7,8 4.7 p.FI25V
• CIO.ll 22pF

Rl ,6-9 330 ohm 118W
R2 lk l\8W
R3-S 10k 1\8W
Sl ,2
53 N.C.
T1 11SVT0 12.6VAC300mA
J 1 1\4.-.inch
J2 1\4-nch
J3 D69
J4 Power jado;
BP1 Piezo beepeI" (Raclo Shack ' 273-065)
F1 1\4A Fast blow fuse ancl holder

• PC board: A drilled and etched PC board is available from the author at P.O. Box 140, Gorham, NH 03581
for $11 ppd.

Box RadiO Shack '270'253
(4) 11\16' Slanoolls RadiO Shad '276-195

• Part 01 Suncoast Technolog ies Kll '70691C. $27 + 2.90 S+H. P.O . Box 5835, Spring Hill FL 34606;
Tel. (9(4) 569-7599_

JOA Microdevices, 2233 Samaritan Drive, San Jose CA 95124; Tel. (800)~5OOJ.

Go 10 transmit
Go 10 receive
Enter message mode
Transmit message
Set 10 wpm speed
Set 13 wpm speed
Sel 15 wpm speed
Set 17 wpm speed
Set 20 wpm speed
Doubles ccoe spacing
Resets 10 normal spacing

•

•
I

•
i

o
••%
•
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CABLE TV
EaUIPMENT
• • • • • StARRING •••••

.JERItO' 0 , HAM. IN, OAK
ANO 0f1-If1tMMOUS --...clUft ll'S

• F_ 5f WNlIlAHf'f f'II()GIlAM .-....u..f
• LOW£ST I!fTNL IWHOUY.l.f P'IlICB ~ u s,
• OItO£RS5I* I W fROM m:x:XWlTHN 24"'1l5
• AU. MAJOI! Cftor! CAllOS ACCE PTED

=~~lOlI 1-8(1).345-8927

PACI FIC CABLE CO ., INC . ,
7325 1/2 Reseda Blvd.• Dept . 1871

Reseda, CA 91335

IFCft&:R...
aa:o

Spea& /<n *'dI "'<~~',·,ff-cJ
./ Full Duplex Autopatd'l ~hO\L'
./ 9 11 Emflrgency Access -_ _ _

../ Reverse Autopatch .lTol Resl fic1ion
./ Voice Mail ./Voice 10'S .I BSR X 10 I

I '/Volc eITonafOTMF Paging ......SCheduler:
. ......Links ......Programmabla Courtesy Tones I'

...... Hardwara Logic 110 .IHF Remote Control ,
......Morse Code Practice .IRemole Base

PCRC/2 COmbines the power 01 your ~

XT/ATplatrorm with a high quality ptay and
tecord voice digitizer creating the uhimate '

~ t epeater conlro l ler. ~ $ 695
5 16-5 6 3 -4 7 15

' Fax; 563·m6 BBS: 285-1518 I:::::5:l lee J
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WJ1l'l wttAT YOU CAN DO WITH Quick.yagi

HOT! NEW VERSION 3.0 upgrade

...._-

This high speed , e3sy-to-IIMI)'alI' sotI:w;I.. ~atures auto
dKign . alllo-optlm oze 8nd perIo<manc8 a"al~ys ~ witt
accurately ca lculate up to 17 e~entl to 1 Gill 'MtIl
boom a " d tap.....d .. I.."",,,t compe.....boflS, a lold&d
dipole opt;orl . and ptirltl a tt Mes. charts and graph,
Includes both co-poc, """" & no co-po ' '7 oel'SOOftl

F.-XT IAT _ ' .... ~~-. (GA. e<;A. __ DOS s _ _

_U.OO.." .. . ..OOlor.......usA ......... • Fool. CahV> __
_ SASE' .". -.... _ • US a.do: .. _ ,-,.....
.........~_ 5 5'llo_.. .... .~ , . ... 5~*""" ell_

,
•..
•..-

• Aulopalch· Reverse Aulopalch
• User Programmable CW ID,

Control & User Codes & Timeouts
Manual with schematics • 9O-Day Warranty
Wired & Tested wI manual .... $239.95
~ Micro Computer Conc epts
~ 8849 Gum Tree Ave.
/ - !-...~..... New Port Richey, FL 34653

~x~, 813-376-6575

RC·99
REPEATER/REMOTE

CONTROLLER
FEATURES INCLUDE: • No liang-up design with
UPS . Fully Programmable ' Pass word p re
gramming • Band Module programming ' In
itiaVNormaI ID's • Power Failure ItlJUl • seeewe
MuOOg • AI Slbtone Modes • Smal Size • Mole_
Plug CCwroector • All Socketed Ie Design • COS
Polarities on eadl Receiver • Remote Audio and
Gating BUill in • RepeaterfR emote Courtesy
Tones. Telemetry Response. Au_mary Outputs '
Dual Repealer Mode • Adjuslable Key Delays ·
Easy to Program ' Programmable screraoneerer

""'" $149.00 Al sembled and Tested 1"V1SAtl
PLUS TEN

~1087 E. IoIain $I ElJridge NY 13060-1157 h:::)
~ (315) 689-6655 t:::::J

ClRCU 160 ON READER SERVICE CARD

From RC-l000
Micro
Computer REPEATER
Co nc epts CONTROLLER

CIRCLE 396 ON READER SERVICE CARD ClRCl.E 171ON READER SEAVICECAIlD
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Figure 2. PC boardfoil pattern and parts ptacemem diagram.
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Last Words

Since the only mode I work is CW,
this project has been very handy. No
longer do I use up reams of paper. and
my fingers don 't ge t numb from having
a death grip on the penc il. I hope th is
project helps you 10 get more use out of
your computer and enjoy CW more of
ten. So if you've never had anyone tell
you "great fist-plcasure to copy," this
project is perfect for you! Let's all help
keep CW alive and well. Ell
42 73 Amaleur Radio Today· Februa ry, 1994

The 7805 voltage regulator requires
a small heat s ink.

As this is a digit al device, it should
be mounted in a metal box and bypass
caps add ed at a ll th e input and out 
put jacks . This keeps RFI from your
transm itte r f rom getting in to the
A.M .C.I. and RR from getting out of
it. I bu ilt mine into a R adio Shack
#27()..::!53 box.

If yo u add t he s peed - ind ica ti ng
LEDs it would be a good idea to mount
them on a sma ll strip of perf board.

You ca n build in an AC supp ly like I
did or use one of the 9 VOC, 500 rnA
wall-m ount plug-in type supplies that
are so common today. Don't forget to
jumper pins 4. 6. and 8 together on the
DB9 jack. If you don ' t , your computer
will not recognize that there is a device
connec ted to it. I mou nted the DB9 jack
o n the bac k of the box and use d a
shielded fema le-ta-male DB9 extension
cable between my computer and the
A.M.CI.

The front panel art work was created
o n m y compu te r and copi e d o nt o
G raphic Applique fil m. u sing a tech
nique described by Marion Kitch ens
K..JGOK in the M:lY 1993 issue of 73.

If you don't need the stderone you
might want to add a switch to swi tch in
or out the beeper. This way you can use
the A.M.CI. as a code practice genera
tor. Just about anyone can send code to
you using the keyboard. A good two
finge r hunt-and-peck typist w ill have
no problem even at 20 wpm. Or you
can record the code on a tape recorder
for practice later.

Getting the Program Code

One of the problems with bu ilding a
computer project like this one is getting
the program code. It is not practical to
publish the program code in the maga
zine, so you will just have 10 send away
for it or download it with your modem
from the 73 BBS (603-924-9343).

A 3· 1\2" d isk wi th the asse mb ly
source code listi ng, INTEL HEX file,
binary file and the dumb terminal pro
g ram called ""T H E T ER M INA L" is
available from me for $3 postpaid (Box
uo, Gorham :"ol H 03581). If you can't
blast your own ROMs, I can also sup.
ply a preprogrammed 27C64 EPRO M
along with the di sk for $ 10.
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Number , on your FeedbaCk eard

Standardize Your
Microphone Connectors

A one-plug-fits-all solution you can easily build.
by Klaus Spies WB9YBM

sc heme is helpful. In my case. the determin
ing factor was my HF rig: because it seems
like the most complex rig in my shack. it
was the transceiver I was least likely 10 open
up and modify. Using pins one through three
as ground. audio. and PlT. leaves pin four
open for accessories. putting the least impor
tant function last. The order of the other
th ree is not really impo rt ant as lo ng as
there's consistency in the en tire hamsback.

The only fl y in the ointment is with con
vened CB transceivers , Even those thai work
with the microphone re moved (some older
ones do not) had microphone switches that
were DPDT. one side toggling the PTf to
ground, the other togg li ng so me point in the
transcei ver between the microphone and the
receiver ci rcuit (Figure I shows the typical
example o f this). By compari son. the stan 
dard switching of amateu r gear is a bit more
straightforward (see Figure 2).

Figure 3 shows how a CB can be made to
operate with a tYl>i~ ham microphone . ff
the " RCVR ENABl E'"bf...fJgurc I (the N.C.
on Figure 3) is connected to anywhere but
ground, connect pin 4 of U I there. instead of
ground (the same holds true for RCVR DIS·
ABLE on Figure I and N.O. and pin l I on
Figure 3).

Unused gates o f the ICs should be con
nected to + 12V or ground. as convenient. I
installed the circuits I bui lt right into my
transce ivers. as far as po ssible fro m the
transmiuers ' fina l ampli fier. T his ensures
good shieldi ng of the circuits from the RF in
the hamshack, and avoids the high RF in the
rigs ' PA. iii

r-;
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~..'l,i~+ ..
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+ '401.'

,"OWIER : u".." .. • ......2V + .06'.." r • <:"0(.or N 1.C • • )
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the nearest convenient microphone (and
having it work right away) would also be a
big advantage.

A Look at Connectors

Older radi os in my shack had th ree-pin
connectors . while the majori ty of more moo
em radios have fou r pins. with the foun h pin
be ing unused . Standardizing to the more
modem four-pin connec tor made the most
sense. since the older three -pin connectors
are not common ly available. The four-pin
connectors can be found 31 most pans. stores.
hamfesu. and the like.

Having the fourth pin unused tumed out
to be a blessing in di sguise. When requiring
a signal from the squelch to trigger a tape
recorder (for logging). or to enable the PIT
of another transcei ver in a link. it was very
easy to build and install an interface circuit
right inside of the radio (see page 27 of the
Dece mber 1988 issue of 73). T hat sig nal
could be conveniently brought out through
pin four.

A Look at wtrtng
De ci d ing befo reh and on t he wiri ng

.,l"..
,~

m -j; .,
2"22 22

V U lA •• ....• 01.' • • 7 1<
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4 O....

u, .
"all..,.,.

u>c
4 O.... •...
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".ll C $ 1l:t'T C lol
~RCYA CHABLE >

I" ¢VA ., Oi
(us~"y COHO) I o---lB¢ye OI SAS'E >

'0v+ o---lx¢1lR PT r >

My initial reason for standardizing the
micro phone connectors on all of my

transceivers was to allow interchangeability
of home-brew station accessories among my
rad ios. II a lso occurred to me that. in the
event of a microphone failure during emcr
gcncy communications. being able to grab

Figure J. Typical microphone switch ill a CD
transceiver:

Figure 2. Micmp/ume PIT switch fo r IIIOSt
ham transceivers.

Figure 3. With a standard microphone switch. this circui t witt interface 10 most eB
transceivers.

FIgure 4. Unused gates should be connected
to +/2V or ground.

44 73 Amateur Radio Today . February. 1994



11'. AFFORDABLE
'" $495, ;Is hol~e price of1he closes
competition. No other rig pocks so muc
pedorrorce at so lew a price. Haw Iu
on Hf w;,hoot~;rg a rortune.

r. NCII' A 101'
Cryslal mixing (no synthesizer) coupled with
meticulous circuit design yields sparl<.ling dean
receive audio. And you'll morselat the un
solicited compliments on Ironsmit a udio.

1186 Dolly PaIlon P.rl<way
&.v"""iII• •TN 31862 USA
Ofl l..: l61S) 0153-717 2
Fe.: (615) e:I&-4483
IIepIIIr Dept. : (615) 426-OO6-t

CALL '-800-833-7373
Telephon e Hours:
9 :00 AM - 5:30 PM Eastern

" 'fTEN-TEe

PRICE'
$15.00
$19.50
$79.00
$95.00

$39.95
$39.00
$89.00

296 Mobile Bracket
297 Noise Blanker
937 11 Amp Power Supply
938 Tiny Switching Supply

(Only 3Ibs.!)
700c Hond Mike
607 Weighted Key Peddle
291 Antenna Tuner
VlSA, MC, DISCOVER
'Plus shif=lping ond handling;
cal! loll-free for chor ~s_. ..1

$495· lndudes one bcnd
module of your choice

$25' Each cddulcool bond module
SCOUT ACCESSORIES:
MODEL

MADEIN
USA

• Patented "Jones" Filter provi as
variable bandwidth 9 Pole crystal
lilter - 500 Hz to 2.5 ~Hz. The right
filler for every condition 01 the
touch of a knob.

• "SYNCHRo-LQCK" software keeps
VFO virtuolly drift free regardless of
temperature vcrioficns.

• Optional Noise Blanker
• sse and CW 50 Watts Output

Adjustable To 5 Walts
• Runs Off 12-14 VDC

TX -10 Amps, RX -.6 Amps
• Receive Offset Tuning
• Built-in Iambic Kayar with

Legendory aSK. Speed ad\'ustable
on front and shown in dis ay.

• Chan~e bands in a second.
Just plug in desired module!

... SMAII.
NvJkes mobile or portable fun for more hams than ever before.
Fils almost ony car, even compacts. tIIeosuring 000/ 2.5'" X7.25"
X9.75", this five Ib. 1raveI companion tuc:ks ina briefcase with
plenty of room b sp:lre. r.ttar

Receiver runscircles around rigs at twice the price. 90 dB
dynamic range, law phase noise design lets you hear the
weak ones even on crowded bands. It's no fun ifyoo ccn't
hear em! r._

Just sit down and opercle. tv\oster fNery l'ecrture in minutes ·
no modem rig is as easy 10 use. Change band rrcdoles in
o Rash 10 'NOI'k 160-10 meIers including WAAC.



Number 9 on yOU' FeedtHoeIl eard

Folding Three-Element
2 Meter Quad

Finds fox, folds, fits in trunk.
by John E. Myers WX8G

I·ve been interested in radio direction find 
ing for about six years and I' ...e always had

good results with my home-brew five-ele
ment yagi. Its shortcoming. however. was
that it was too big 10 fit into the trunk of our
car. r d been read ing about the quad vs. yagi
debate (73 Maga:;f1 e. January 1989 : " Quads
vs. Yagis for Fox Hunting" : by Joe Moell.
P. E.• K00V) and had decided 10 try a quad.
I knew that it would work well for radio di
rection fi ndi ng, but it wouldn 't lit in our ca r.
So. I figured thai with a litt le extra effort. a
fold ing q uad wou ld not be too difficult 10
bui ld.

The fo ldi ng th ree-e lement quad is de
signed to work well across the entire 2 meter
band. and has excellent gain and fron t-to
back ratio. as well as good side rejection . It
is also easi ly folded. and unfolds in a matter
of seconds. Yes. I said seconds. The secret to
the fo ld ing q uad is a notch in the boo m
which th e driven cle ment drops into when
unfolded. The dri ven element is moun ted to
the boom with a spring-loaded bo lt (see Fig
ure 3) which holds it firmly in position. To
fo ld {he qu ad . you simply hold the boo m
with your hand while pushing up with your
thumb. When the support for the driven ele
ment dears the notch. you simply fold it up.
The elements are connected together with a
tie rod which keeps tbem parallel 10 one an
other. In its folded position. the folding qu ad
easi ly fits into the IJ'Unk of the average com
pact ca r. which makes it ide al for fox hunt-

Photo A. Pam N81A K shows her pleasure
with the f olding quod.

ing. You should have no trou ble building
th is antenna in just a few evenings. for less
than $20.

Using the dimensions shown in Figures I
and 2. I cut all the supports and the boom
from a piece of construct ion-grade sou thern
pine. 'The notch in the boom is very impor
tant. When not folded. the support for the

driven element rests in this notch. I recom
mend cutting the support for the driven ele
ment. and fin ishing it. fi rst. Then. using it as
a cutting gu ide . make the notch in the boom.
The fi t should be as close as possible. with
out be ing too light when the quad is unfold
ed. A fter the pieces are cut and drilled . sand
them smooth and finish them with at least
two coats of varn ish.

The cl ement s arc made of 1/ 8" brazing
rod . It is readily available. rigid . and easily
be nt- with the help o f a pro pa ne to rch. I
used eigh t 36" lengths to complete this pro
ject (if brazing rod is 100 expensive or hard
10 find. try 12-gauge aluminum ground wire.
It's cheaper and easier to work with . but not
as rigid I. To bend the brazing rod. clamp it
into a vise. heat it until it's almost red hot (a
propane torc h will do fine). and bend it ...-e
r-y ge ntly. Take your time. practice on some
sc rap ro d first . a nd remembe r: measure
twice. bend once.

Refer to Figure 2 for the di mensio ns of
each element. I found it eas ies t to make my
first bend before inserting th e rod th rough
the hole in the suppo rt. Since it lakes a little
more than two rods for each e lement. you'l l
need a un ion 10 join the rods to one another,
I use a union that I made from some small
diameter copper tubi ng that I bought at my
local auto parts store. With pipe CUllers, I cut
ofT a piece about an inch long and drilled it
large enough to accept the brazing rod. To

Continued 011 page 50

Figure I. Thr boom: Cut and drill as shown.
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reliable staff - m ost of
OUT staffhas been here at least
15 years. Stan's been here for
57 years.
r eliable service - fully
authorized learn, Yaesu and
Kenwood service center.

reliable equipment 
I we have all the brands you

want.
Ireliable used gear -

I
fully recondi tioned and guar
anteed. We take trades. If we

I
don't have what you want. get
on our want lis t.

: Sales Order Line
1·800·927·HAM 1(4261)

I For Technical & Info.
I (605) 886-7314
I FAX (605) 886-3444 I~~~• .
I FAX PRODUCT INFO I ,... .. '.

(605) 886-6914
~====lL:,;_;,;;-2CLlP & SAVE~'~~~-;';.J~__-~

19M



(305) 771-2050 . FAX (305) 771 -2052 • 5821 NE 14th Ave, Ft. Lauderdale FL 33334
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Model 8040 $679.
MJltJ-FlIlCtiOn BencWPortobIe COlJIll:er --
MeiJslJes Frequency Period, Rat io, Time
Interval and Average.
• Digital Filtering to eliminate false counts _
• A.utOCapture/Auto Hold
• 16 segment Signal Stlellglh EWgl""!Jh
• Duel 50OHm eoo 1 Nieg OHm inpJI.

amp lifiers with AGDC Coupling,
± Polarity, Triggers level Adj ., Low Pass
Filter.nj Attet'llJMOI'

• .05PPM, ()'SO"C Ovensrzed Time_0"",,,
• IntemallExtemal Clock Input
• 15-232 serial Computer lntertece

-'aster

$229.
FulIl!lInge Pocket Sized ( OIJlter

• Digital Filter
• Digital Auto cap ture - Auto Hold
• Stores & Recalls Frequencies
• 4-5 tv. batteryoperation
· 10 Hz to 2.8 GHz
. 10 digit LCD WIth El backlight

Model M1

"o D · '
• •

e

ModeI3OOJA $329.
Worlds most highly advanced hand held
cccoter.
• Digital Filter: Reduces false cccots

- no loss of sensrtivity
• Digital Auto Capture - auto hold &

store; vvorks even nearstrong RFFields
• Stores and recalls frequencies
• 5-6 t'lOu" ~ery cceetco
• Fest - 250 million COIJlts per seccoo

for high resctctco • 250 MHz d irect
ccont

• 10 Hz to 3 GHz
• Ultra sensitive bargraph w/16 segment

d 'Oi5Y
•~lti-FlXlction COlXlter WIth

Frequency, Period, Ratio and Time
Interval

• Optional ± .2 PPM TCXo. $100.

\
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Model 3300 MiniCounter $129.
• scce corcect
• 10 digit LCD - longer battery life
• 1 MHz to 250 MHz d irect count for high resolutlOl"l

(1 HzlSecond )
• M.aximized Sensitivity
• Hold Sw itch to lock display
• Ni-Cad plugs Jto teed - ro soIciemg to chcrlge 0lApaCIc

5% ShiplHandling .<Max $10) U.S. & Canada. 15% out
side continental U.S. Visa Master Caed. C.O.D., Cash

or Money Orders only . All soectcanons and prices are
subject to cflange without notice or Obhgation.

$259.

$995.

$359.

• Ideal for testing two way rad ios
• Tone log softwere available
• Exceptional 2x16 character backl it

d""""• Small size - 1.8" x 4.5" x 4' deep

· 50 Sub-Audible (GCSS)tOf'leS
· 106 Digital (DeS) Codes
• 16 Touch Tone (DTMF) cree

t~26 creecter recall
• serer Data Inl:erface
• Update ok:kr service monitors

Model DC440 Decoder

MADE IN THE U.S.A

Model CF-802 $149.
835 MHz + 10 MHz fi lter/am lifier. 10 nmes the pick-up dis
tance when used with our counters or R-1 O.

----------••••••••

- Model R-10- - - --;
The R-l0 is a unique FM Communication Test Receiver with secu

_ rity and surveillance applications•.30 MHz to 2 GHz. Measures

deviation and relative signal strength. Demodulates FM

Model APS104
Tunab le band pass filter covers 10MHz to 1,000 MHz. Tunes

c oritinli6OslYbven liorel han·S-6ctaVe5:-l ncrease p ickup dis
tanee 10 times. Ultimate Security Sweeper.

CIRCLE 1n ON READER SERVICE CARD



Folding Three-Element 2 meter Quad Continuedfrom tos« 46

FIgure 6. Feed-point bracket. MO/f1l1 50-239 on me right SIde. MOIIIII
10 the face of the bracket, using 6-J2" x 318" bolts, attached from
behind. Run jumpers from 50-23910 Ihe dements (see lexl ).

dimension thor IS Imp o rtant is the 0111' listed. Its purpose IS to tie
the elements together; and keep them i ll alignment. whi fe folded and
unfolded.

Bolt support

____ t ______

" <
<? <: •Tie Rod

Washer /
~

'~m .~

Spring •
11 .5- - --- 11,5 "

I ,,- I
Figutr 4. Top "j~' of the folding quad. Tire spacing shown is 0. /5

• wavelength.
Washer

Nut s ..
Elements

Fig,," 3. Close' lIp ofthe spring loaded bolt which makes lip the p ;I'OI
Attach Here

•point ofthe quad.

0 0 0

0I 0 0 0 I Mounting .. 0Holes 0

- -1
0 0 0

11.5 " 11.5 ·

t "Bend Here
Elements

Figure 5. Tie rod-this is made from a thin piece of wood. The only Attach Here
.

joi n the rods, shine up the ends wit h steel
woot. Insert the rod s into the end s of the
union and wider them in place . You can U!'C

a torch for this, but I' ve had better results
with a bigh-watrage soldering gun.

The construction of the dri ven element is
j ust a little different from the other!'>. First,
remember not to close the loop on the driven
e lement. l e ave it open at the feed-point
brac ket. T he feed-poi nt bracket is pretty
simple. I took a piece of scrap plastic ( 1.5" x
4" x 3/ 16~ th ick ). warmed it until it was
p liable. and be nt it at a 90-dcgree ang le .
Then I drilled as shown in Figure 5, mount
ed the S0-239 . and mounted the asse mbly to
the support . using screws. The driven ele
ment is attached to the feed-po int bracket
with nut s a nd bolts. I solde red e lectrical
crimp-type ring connectors to the ends of the
elements to make a cleaner con nection. An
other way would be to bend ends into 3 loop
big enough to insert a bolt th rough.

Insert the bolt through the center o f the
support. and. using a bit of RTV compound.
or epoxy. glue the bolt to the support.

No w that the c leme nts are finished. it's
time to assemble the quad. First. using Fig
ure 4 as a guide. attach the elements to the
boom. paying special anention to the spring
and washer placement on the driven ele-
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mem. Next. attach the tie rod . Thi s should
comp le te the mechanical assembly o f the
folding q uad. Aft er the matching is done.
and you 're satisfied with the operation. a~
ply a bit of RTV to the end of all the bolts to
keep the nuts from co ming undone.

I had ve ry little troub le ma tchin g the
quad. I took all my measurements outdoors.
using an HT and a VHF SWR me ter. To
match the quad. I simply varied the length o f
the jumper wires between the ends of the
driven element and the SO-239 connecto r.
O nce matched , the SW R was acceptable
across the whole band. I found that a di ffer
ence of only a half inch can be significant.
The tric k that wo rked best for me was to
make the jumper about 4" long, then attach
one end to the SO-239 and an alligator cl ip
to the other end. I then attached the alligator
cl ip to the element and. using trial and error,
slid the cl ip back and forth along the e le
ment until I found the perfect match. When
you find this point. measu re the length of the
e leme nt between the cli p and the point
where the element attaches to the feed-poi nt
bracket. Subtract th is from the length o f
your jumper wire. The result will give you
the length of your j umper wire between the
mounti ng bracket and the 50-239 .

All done? Great! Now, insert the V-bolts

through the boom. then insert the mast. Now
you' re ready for the next fox hunt.

Field tests were encouraging, and wherev
er I go the folding quad generates a lot of
questions. So far the quad has been used in
e nough hu nts to te ll me that I probab ly
won't go back to a yagi anytime soon. iii

Parts List

1 2' x 4' x 8' pine stud
8 36" brazing rods
1 loot copper tubing (see text)
2 U bolls
1 broom handle (mast)
1 1.5" x4" piece of plastic for the feed point
1 50-239 (Radio Shack part #278·199)
2 10-24 x 2.S" screws
3 10-24 x 1.25· screws
1 114 x 4·117 screw
6 6·32 x318" screws
2 4 x 112" wood screws
S ' 10 washers
2 114" washers
5 10-24 nuts
2 114 x20 nuts
1 spring (available at your local home center)
2 6-32 nuts
S Ring terminals



Special For 73 Readers Only-$10.00
(plus S3..50 shippin,&handlingl

Order Toll-Free: 800-234-8458

On Our Lousy Government

Regular price: $12.95

A Guerrilla Hand book For .. _

'/I ethe peopfe

Declare
War"!

Wayne Green
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On Our Lousy Government
Fed up with the mess in Washington?
The mess in your state capital?
Poverty, crime, our failing schools?
Wayne Green has solutions.
Clever solutions.

Wayne is mad as hell ...
•.•and he doesn't want you to take it anymore!

Declare War!

Wayne Green's unique reasoning is in
triguing - even delightful. whether you are
horrified by his proposals or you embrace
them. il is impossible to ignore the basic les
son he presents: II is time 10 bring logic
not emotions - 10 bear on America's dilem
mas. His spin on America in the 9O's helps
us 10 understand how simple the seemingly
complex issues are. All it takes is looking at
them from an entirely new viewpoint.

Now available in one complete volume,
Declare War! is full of Ihought provoking
ideas and sol utions to some of the most diffi 
cult problems facing our country today.

g'9<"'> (34a••f4~
Charles Byel'l K3IWK

5120Hamlony Grove Road, Dover, PA 17315
f'tIOn8 717-292-4901

Bel IIPM 8IlCI1:3llPIIE$T.E-.
~".n ....·

We specialize in CB radio modification
plans and hardware. FreqUE!flCY and FM
conversion kits, repair books, plans, high
performance accessories. Thousands of
satisfied customers since 1976! Catal $2.

CtIlIssis Kits RlIdl. StlllMls

eathf KIs Radt~ e:atineCs
Al ii rtI6ed C8tinets ArtemaG~KIs

Slope BoxKIs Tower MlulIed Box Kits
UHF &VHF Anlerna Dipole Hangers
Power DiYider KIts Other endosures

Small sheets Aluminum and Brass
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JUST NEON H. c.ot.I. WA2TYE___ ,,-,_ ' _ lll501
(3151724-1150 • (3151l'V2-K132 FAX

N Y _P . • _ _ r_

DJ·162TD 2 Meter HT
2M (Fb: 137·'741T~ 144·148). 20
Memories + eal c:hamel. DTMF
Encode and oeccoe.rcne e»
code (Decode WIEJ6U). Paging
1unc\iQns. Scaooing. etc. Comes
wrth AA Cell Bauery case. see
below tor Nicad PackfJCharyers

DR-592T DUAL BAND MOBILE
45 Walls/2 M (R~ 1 3 7- 173!T~ 144-148) . 35
Wansl440 (A~ 410-470fh 440·450), Head can be
remole<!up to 16 feet trom radio wrth optional EDC
20_ Cross-eand Repealer. can be turned on and oil
remote ly. treqcenctes can be changed . all from your

=:,,-1 HT (DR·592T requi res EJ-8U l o r HT Remote
"'" Control). 30 Memories + 10 additional automatic

repeater memorie s t 2 call channels_Tone Encod e. •emote con l ro llOTMF encode
microphone included
Oplions: EJ8U DTMF DeeOOef $43.95 EJHJ Tone Squelch 562.95
E[X;-19 9-Ff Remote Krt 530.95 EDC-2O 16=A Remole KiI. $39.95

OpIo<orlaIllallety P ad<.< .... OJ-seo ;l, DJl62--TO
ESP· tON 72J .7OOMAH O. 1y ~S_OO'!

DJ·560T Dual Band HT
2M (R~ 1~-174fT 6 ' 48).
440 (R~ l ~41\l501 .
,,~r s II enen-

al e code and
ec _OTMF EnCOde and

de. Paging & SCilnillng
Functioos. Auto Power Off

~IlP. l IlNAl I 2NA can Deuud ",;/h ,~ EDC37 Sm a<1 Ch.,go<' o r"'oil c"" 9"fS
EBP·1ONA 7:P1 . 700MAH~ $46.95 EIlP·12NA 12V . 700MAH.,.,1y SS1I.95
EDt·11 cho'lI'" I", EIlP·lONiNA '" EDt· l11 ",.11cJ>arger ,0' Eep· 12A 515.95

11_. "'. some 01 h 1>0>1 deal. 01 011 Om• • _ . <:an V"" t,..... . bnot>d new
2M' U O Uot>ia !of und<tf $r.oO 00 IO"lh all _ ..."'"'.... p"" Ila>d HT """ ..
UlO.... 2 ....,.. HT !of"'- $2lXJ?

To order. send et>eck or money otder with S8SOk>. sh'PP"g. along wi\t1
)'OU' shippong address (sony no U_S_POSl 0Ilic:e Bo.es. UPS_1lOI
d!!'h'ef) and Telephor'le number 10:

Joe Brancato
THE HAM CONTACT
PO Box 3624, Dept 73
Long Beach, CA 90803
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144 ~tHz YAGI
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Where 's the Fun?
The 10 m~er tnt had lIanrd. and I Upec1ro lhe b",ld
to opt:rI abolll the Ume I arm'ro al llx' mold . Ri" and
gel «II Wert" in the trunk, M u i.J "'1I~ ni!:hl btosiik.
rolled up insKk the lauocher pail . Room-....'ith a ' ·Iew.
Maxi la~~ off from the balcOnv slgpini( down to a t!'N.
His tall slips under the door. And I'm 59 in Japan. I f

J · I0 J·I~ J ·17 J·20 J -JO J-40 r:.t
5:" $4l $47 $4' $..~' $6' Sl

Add S6lml sc Handling l~SA &: C-ail3da 5 14 OIlx'rs

AntennasWest Order Hotline :
Bo.x~2-s.. Prom n lWo05 800-9 26 -7373

CSRCLE 132 ON READER S€RVICI: CARD
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73 Amateur Radio Today ' February, 1994 51



Nutn beo' 10 on YOU' FMdbaek card

73 Review
by Steve Katz WB2WIKl6

The Kenwood
2 meter hand-held transceiver.

Kenwood Communications Corporation
Amateur Radio Products Group

TH 28A
2201E._"S'reet

Long Beach, CA. 90801 ·5745
• Telephooe:(310) 639-4200

Price Cla ss: $399

Kenwood has done it again by producing
a tiny, lightweight and affo rdable VHF

handheld that seems to do everything well.
The TH-28A is a 5 · 118- x 2·1/8" x 1-318" (H
x W x D) do-everything bancre-teude that
we ighs in al only 12 ounces, including its
PB-13 standard n ickel-cadmium battery
pack. It contains some interesting features
not previously available in -mini" HTs.

For example, in addition to covering the
2 meter amateur band (144-148 MHz) with 2
watts ollransmitter power (using the normal
ly-supplied 7 .2V. 700 mAH battery pack), the
TH-28A also receives the pub lic servce VHF
band (136.000 to 173.995 MHz) FM as well
as the VHF aviation band (118.000 to
136.000 MHz) AM, and is capable at storing
these frequencies in memory or scanning
through them, just like a high-priced "scan
ner." In add ition, it contains a "subband" re
ceiver which tunes 438.000 to 449.995 MHz,
thus covering the entire 70 em amateur FM
subband (lor reception only).

Unlike many earlier-generat ion HTs, the
TH-28A can be charged during operation,
as plugging in a battery -charg ing source
does not disable the little rig. And it can be
operated directly from a 13.8 VOC power
source, including the optional PB-14 battery
pack, Of your automobile's cigar lighter, or a
base-staten power supply; and if operated
at this higher voltage, the tiny radio pro
duces 5 watts power outputl

Other interesting features include;
-4-0 programmable memories, easily pro

grammed with very user-friendly instruc
tions. Once you've oooe it the first time, you
won't have to refer 10 the instruction manual
again!

-A well-written ea-paqe instruction manu
al to get you going.

-Built-in OTf..-1 F lone pad and CTCSS "PL"
tones (39 CTCSS tones lolal) are standard.

-GTCSS ("PL-) tones as well as TXlRX
frequency cttsete are all stored in each
memory for quick and convenient aSY.

-The transmitter can ope rate at any of
fou r power levels, from full power down to
20 mW lor line-c f-siqht work and extended
battery lite.

-OTMF memories (10 tctet. storing 15
digits each) allow full "autodtar" operation for
telephone patching.

-Programmable TX delay time to prevent
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T X unkey in g dur ing
a utopatch or cent ro!
system dialing.

-D ual- tone squelch
system is standard in
U.S. models, allowing
DTSS - pag ing" w ith
prearranged signals.

-OTMF (lauch-tone)
pag ing is a lso de
signed into the TH 
2BA , allowing pro
grammable pag ing
cod es to identify the
ca lling party.

-a uut-tn 24-hou r
c lock, accessible any
t ime you wis h by
pressing F+9 on the
front-panel keypad.

-To supplement the

clock function, it also has a built-in electron
ic l imer and alarm- you can literally use the
HT as an alarm clock if you wish!

-c rcssbanc operat ion, t ransm itting on
144-147.995 MHz while receiv ing on 438
449.995 MHz, is possible by pressing the
F+BAND keys.

-A large (3/16" alphanumeric) display
which indicates AX frequency on receive
and TX frequency on transmit, including a
full-sized "5" digll, with back illumina tion
available by depress ing the "LAMP" button,
is easy to read day or night.

-In the VFO mode, any frequency with in
its coverage range may be programmed di
rectly using the front panel keypad. (For ex
amp le, to dial up "146.520" MHz, you'd sim
ply push the "VFO" button, followed by 4-6
5-2-0 and YOU're there!)

-Battery voltage is monitored and dis 
played every l ime you transmit, so charge
stale can be de tenn ined in advance of the
unit -running out of gas.-

-With its Battery Saver function on (this is
a default), battery life is Incredibly long: The
standard PB-13 seems 10 last more than 24
hours (AX only) or eight hours of TXlRX in
the "'low" power mode (500 mW output) with
50% duty cycle; it lasts about ffve hours in
"high- power (2 watts output) with 50% duty
cycle. This is long enough for almost any
body. The rig gives you suHicient warning
that the battery is running down so you can
switch to a charged spare.

That 's Not All

Sound l ike enough features? T here 's
more. The TH-2BA's -ontoif' power switch is
electronic, and is a recessed press-switch
which is not easily depressed accidenta lly;
but even it it were momentarily depressed,
this would not tum the unit on. as the button
must be depressed for more than one full
second before il funct ions. This is a good
feature---it saves the battery pack from in
advertent tum-ens. You can switch memory
channels (in the -M R" memory mode) or
VFO channels (in the "VFO· mode) using ei
ther the front-panel keypad or a continuous
ly rotatable switch mounled atop the unit. If
you need to hear a station too weak to
break the TH-28A's squelch setting, or one
lacking the prope r CTCSS tone if your unit
is set in the PL RX mode, rather than ad-



THE FAMED 2 METER
Also the ultimate lot scanners bcb to 1300 MHz.

A. S. A. 9209
+9 db Co-Linear ~M u l tiWaveM Base
Station Double 5/8 over 1/4 wave
delivers up to +9 db gain. All f iberglass
& so lid al uminum construction. Fits
masts up 10 1·112", 2 Meter Base
Station 10' length.

(800) 538-0001
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Table 1_ Performance Measurements vs. Specifications

Kenwood TH-28A 2 Meter Hand-Held Transceiver

Trln.mllter
Output power wlltl standard PB-13 7.2 v 700 mAH battefY pack:
Specified High 2W Measured 2.6W

Med NlA 2.1W
Low 0.5W 0.45W
El 0.02W 0.02W

entire band; a portion of an entire band; a 1
MHz range of your choice ; a combination of
the VFO and the last-used memory channel;
a combination of the VFO and the CALL
channel (more on this late r) ; VFO + last
memory used + CALL channel; and ii's ca
pable of scanning either "'up. or "down- the
band, with reversal of the direction driven by
a single click of the tuning control. Whew!

The CALL channel, which would normally
be your favori te one, is programmed using
the M + CALL keys, and then recalled with a
single touch of the CALL key the re after.
This allows you -ostent OSY" to the CALL
channel in memory, any time you wish, by
pressing a single, large, front-panel key.

The unit's TX frequency ottset is pro 
grammed per the ARRL Band Plan for 2
meters, and this is the normal default How
eve r, the preprogrammed o ffse t can be
overridden with another "power up· function,
in th is case CALL + POWER. Any offse t
from 0 to 99.9 MHz in 100 kHz increments
may be selected manually and retained in
memory for continuous use if you wish .

As with most modem hande-tauces. the
TH-28A comes equipped with a "LOCK
function (in this case, a slide switch) wh ich
turns off all controls except LAMP, MONl
and PTT to prevent inadvertent reproqram
ming or OSY. It also comes standard with an
Ac-pcwereo "wall charger" (15 hours to fully
recharge a depleted battery pack) , a bell
cli p ( re movable) , carry ing strap, flexib le
' rubber ouckte" antenna, and a standard
nickel-cadmium rechargeable battery pack.

The antenna connector is a stan dard
BNC rec ep tac le (thank gOOdn ess-no
we irdo plugs required) . and even with the
flexible antenna installed the overall height
of the TH-28A comes 10 nine inches: Still a
' pocket rocket- to be sure. Optional acces
sories available (but not normally supplied
with the rad io) inc lude: a speaker m ike
SMC -33 wh ich features remot e proqram,
ming functions; the memory expansion unit
ME·1 discussed eernec a battery case BT-8
to hold alka line batteries; a 12 volt nickel
cadmium battery pack, PB-14, rated at 300
mAH, which allows 5 watt operation (but not
lor long!); a cl ip microphone with earphone,
EMC-1 ; a fu ll-blown headset w ith VOX or
PIT for transmit control, Model HMC· 2; a
base-stand rapid charger BC-15, which wi ll
recharge the NiCd battery packs in only one
hour; a water-resistant bag WR·2 to allow
operation in the swamps(!); a choice 01 soh
cases, SC-33 lor the Pg.1 3 standard bat
te ry pecx or SC-34 to accommoda te the
taller PB-14 pack ; a filtered cigar lighter plug
and cable, PG-3F; a fused power cord and
connector for use with exlemal 7.2 to 13.8
VOC power supplies, Mode l PG-2W; and
even a ·swivet mount" for using the talkie as
a mobile rig , Model BH-6. Good grief---no
end of accessories for this little unit .

"The TH-28A 's 16-digit
front-panel keypad

may be a bit small, but
the buttons are clearly

labeled, and spaced
adequately for my
blundering touch."

MHz, the rig can be programmed to display
the name instead of the frequency. This
function Is addressed by one of the many
'power up· commands; in this case, it's MR
+ POWER that selects Ihe alphanumeric
menu.

The TH-28A's scanning functions can be
either time -operated or carri er- operated,
and it's capable of scanning memories:
memories excluding "locked out" ones; an

TH-28A is capable of displaying anything up
to six characters long for each memory
channel. These notations can include the
numerals O-g as well as the lette rs A-Z. So,
il you'd rather remember your favorite local
repeater as · BOZO- in stead o f 147.885

"DFQ" sensitivity (no discemible noise)

l ess than 0.1 jlV SQUelch lhreshold 0.2 j1.V 0 146.000 MHZ
l ess than 0.18 j1.V lor 12dB SINAO 0.3 j1V 0 146.000 MHz

Other characteristics are unspecified, but we measured as follows:
20 dB quieting sensilivity 0.35 jlV 0 146.000 MHz

0.35 j1.V 0 138.000 MHz
1.05 j1.V 0 173.995 MHz
3,00 j1.V 0 146.000 MHz
3.25 j1.V 0 138.000 MHz
8,75 j1.V 0 173.995 MHz

Receiver
SensitiVity:
Specified

justing the squelch or reprogramming the rig
you may simply press the -MONI· button,
which immediately bre aks th e rece iver
squelch and lets anything on frequen cy
come pouring right th rough. Nice!

The TH-28A's 16-digit front-panel keypad
may be a b it small , but the buttons are
Clearly labeled, and spaced adequately lor
my blundering touch. Possibly a man with
really huge hands would have some difficul
ty, but he'd be the exception. The most-used
controls, like ·POW ER; -MR; ·VFO· and
-VOL; are quite la rge and easy to handle
for just about anyone.

Th e r ig 's frequency steps are pro
grammable from 5 to 25 kHz/step . Every
single memory (00-39 , a toter of 40 are
standard) is capable of storing every piece
of information that could possibly be need
ed, and all will accommodate · odd spnts"
(i.e.• T XlRX frequency offsets that are not
standard). Even some higher-priced, much
larger mobile rigs can't do thaI. Al so , the
ME-1 memory expansion option will fit the
TH-28A to add 200 more memory channels
to the unit, lor a whopping 240 memories. I
can't think of anyone who could possibly fill
all those up with anything useful, but it might
be fun to try.

If you'd prefer to display information other
than the memory channel frequencies, the

Airctatt band penorrrerce: AM mode
12 dB SINAD 1.80 !IV 0 118.000 MHz

0.451!V 0 136.000 MHz
succano band performance: 438-450 MHz FM
12 dB SINAD 1.05 I!V 0438.ooo MHz

1.20 j1.V 0 449.995 MHz
Receiver limiOOg: Excellent 50"4 AM ITllXlutation at 400 Hz modulation rate produces zero discemiblc
demodulation, even down 10 SQuelch threshold.
Adjacenl channel rejection:

For 1 dBdesensltlzation 48 dB C 15 kHz, 146,015 MHz
Out-af-band desense 114 dB @ 10 MHz, 156.000 MHZ

Notation: TH-28A RX -5' meter is a seven-segment lCO bargraph; segments 1, 2 and 3 jl urninale in
dviduaJly, but then segments fourand live ijlurninale together. and segments Six and seven inuminale
together. Thus, the "seven-unit display" realty only displays live increments or Iocremental changes.

General
Frequency accuracy Unspecified. Measured to be +800 Hz @ 146.000 MHz. The "onser Is precise:
lhus any onset lrequency Is also +800 Hz. This is bound to vary a bit from unit to unil and will be
eaectec by ambient temperalure and age of lhe unit.

Perfo rmance

OK, OK already- how does the darned
thing work ? like a charm! Its tiny speaker
procluces room-filling volume, although lack-
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Choosing a Handheld

ing great fidelity (an extemal speaker is a
must for serious mobile work), and its inter
nal microphone brings on reports of 'won
derful- and natural-sounding mod ulation
from nearly everyone contacted. Once pro
grammed with active, local channels, the lit
lie radio is a real pl easure to use. I keep
on e m em ory p rogra mmed fo r th e local
NOAA weather station on 16 2.550 MHz
(available in most parts of the country) and
get my WX reports even before the local
news stations. Around here, they even re
port local surfing conditions, real handy for
those so inclined. I use another memory set
to a CHP (highway patrol) frequency to lis
ten lor reports of traffic accidents and routes
best avoided until they're cleaned up. (Note:
In some states it is a violation of local laws
to have a receiver capable of monitoring po
lice frequencies in your car. These "scanner
laws" are thankfully being abolished in some
states that had them for years, but check to
see if it's OK (0 use a scanning receiver in
your area. If tt's not and yo u're caught using
one , the rig might be co nfiscated! Unbeliev
able, but rrs happened .)

Most modern transceivers for VHF-FM
(nanoneros and mobiles alike) are highly
sensitive, but not terribly selective against
aojacent-cnenner or out-ol-band interf er
ence. This is especially true of those rigs
which have Wide-coverage receive rs that
tune beyond the ham-band limits , like the
TH-28A. Thi s usua ll y doesn 't present a
problem when the "ta lkie" is used with a
less-than-zero gain "rubber duckie" anten
na, as received signals will never be all that
strong. but it can be a pain when such re
ceivers are used with gain antenna systems
on the car or at home. As such, I thought it
would be important to make some bench
tests on the TH-28A to determine just how
much rejection it offers to adjacent chan
nels, distant channels, and out-er-bane sig
nals. This data is reported, along with other
measurements I made, in Table 1.

All Things Considered

II should be noted, and I've written this
m any times, that po rtable h an d -held
transceivers were intended to be used that
way, and not as permanent mobile or base
sta tions. It is impossible to squeeze full 
scale performance into a 15-eubic·inch ra
dio, especially considering that 4-1/2 cu bic
inches of that radio are consumed by th e
battery pack. and another 3-1/2 cubic inch
es are consumed by packaging (case and
knobs). This leaves exactly 7 cubic inches
fo r all the radio circuitry! To put this in per
spective, a pack of cigarettes has about the
same volume (7 cubic inches) . Cons ider
that the Hr'e electronic "works" must all fit
completely inside a pack of regular (not ex
tra long, or "100 mm-) cigarettes. This in
cl udes the frequency synthesizer; memory
module; all receiver preamp, mixer and dis
criminator functions; all t ransmitte r buffer,
multiplier, driver and final am plif iers an d
heat sink; a powerful audio amplifie r, speak
er and microphone; interconnections; T/A

switching; VO ports; and controls. It's quite a
101 to jam into a pack of cigarettes , and
doesn1 leave much room for such frills as
narrowband helical resonators in the rece iv·
er front end , rrunupote crystal filters in the
recei ver [F, m ult iple rece ive conversion

". . . it 's hard to beat a
"handie" for portablelfield
work, hikes in the woods,
camping, biking, skiing,

boating and similar
temporary exercises,

or carrying around at the
local swap meet.

stages with "up conversion- to help reduce
spurious responses and images, and so
forth.

The TH-26A, like most small HTs, gets
quite warm during extended transmission
periods, runn ing at its normal power level
of 2 watts output. It gets bloody uncomfort
able wh en run ning 5 watts output , an d
makes me wonder how long it can really
last at this power level without fa ilure. HTs
were not designed to support long "rag
chews," with s tations t ransmitting fo r 10
minutes at a time, nor were they designed
to replace dedicated mobile units. II your

If YOU're in the market for a handhheld,
consider these factors:

• A ll the modern "talkies" have good
transmitters, ranging in output power from
1-1/2 watts to about 7 watts. They sound
good on the air. Power output has more to
do with battery power available tharI any
other factor, and most HTs will vary In out
put depending on the battery pack used.
In general, the lower voltage but higher
current packs will last much longer be
tween charges than the higher voltage,
lower cu rrent packs will. The cnterence
between 2 watts and 5 watts output is al
most inconsequential, so I'd almost al
ways recommend running lower power
and using the highest-eapadty (ampere
hour rating) pack aveuebre. The TH-28A
comes standard with the PB-13 pack , rat
ed at 700 mAH, and is an excellent com
promise between output power and coer
ating life.

• The primary d ifferences among the
various HTs on the market can be found in
their receiver performance, features,
"standard- accessories, frequency cover
age, and ruggedness and reliability. The
TH-28A's rece ive performance is very
good , but the "talkies" that cover only the

primary use for a 2 m et er r ig is mobile
operation, then by all means buy a mobile
rig. [f you want a base station rig for perma
n ent h ome use, th ere are p lenty on the
market to ch oose from (base rigs are iden
tifiable by their built-in AC power supplies).
B ut it' s h ard to b ea t a "h an d le- fo r
portab le/f ie ld work, hi kes in the woods,
camping, biking, skiing, boating and similar
temporary exercises , or ca rrying around at
th e local swap meel And they make good
temporary mobile rigs in a pinch. (I use an
HT In re ntal ca rs when I travel out of town .
W ith 2 watts and a "mag-mount- antenna,
it's amazing what can be worked.) But just
as magnetic-mount antennas are intended
for temporary installations , so are handle
tal kies . You cannot expect mobile rig or
base station performance from a t z -ccnce
transceiver! If you do, you're bound to be
diSappointed.

In all, I Jove the Tti-28A. No, it's not per
fect. I wish it had fewer high·tech features
and more old-fashioned AF performance;
but then, I wish the same of every HT I've
used . I' d g ladly t rade 240 memories fo r
some front-end filtering, and I'd be willing to
accept a portable that's 25% larger in trade
lor a triple-eonversion receiver w ith a 16
pole [F f ilter. But Kenwood knows what
they're doing and enjoys a huge worldwide
m arket success. They're appealing to the
largest cross section of users, and the TH
28A has a lor of appeal. Not only that, but
even my XYL (not a ham, not even close)
thinks it's "cute." Can't ask for much more
than that. iii

2 meter ham band and have no extended
range (frequency) coverage can be a bit
better, since they are more optimized for
the 4 MHz they cover. UnfortlXlately, this
t rade-off is teChno log y-d riven and we
cent do much about it without greatly in
creasing size, weight and price o f the
equipment.

• I may be crazy, but to test the rugged
ness of the TH-28A I put It through a short
series of envi ro nm ental st ress tests
(whi ch may void the warranty, so 1 don't
recommend you do the same). I have ac
cess to mechanical shOCk and vibration
testers , and also 85/85 enviro nmental
stress chambers (i.e., 65% relative humid
ity at 85 degrees C ambient temperature) ,
at my work location. I subjected the TH
28A 10 shock and vibration as follows: 50g
mechanical shock in all three axes with a
10 mS shock pulse width; 50g vibrat ion
with r?tating polarity; and 85185 RHllemp
testing for 24 hours. The HT worked OK
after such stress testing , which is quite
severe for consumer electronic equip
ment, but I had to let it cool down and dry
off after the 85/85 test because it wouldn't
power up at firs t. The TH-28A is a rugged
piece of gear indeed!
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73 Review
by Robin Rumbolt WA4TEM

The XPERTEK
DVMS/l+
Digital voice mail system for repeaters.

~ 11 on "OW Feedbaek e-d

XPERTEK Electrotlics
P.O. Bolt 768

Lockport NY 14095
716-434-3008

Price Class: $349

Adding real voice 10 messages, voice mail ,
bulletins, and sound effects 10 repealers

has been possible for several years now by
using circuits and modules thai digitize voice
and store it in RAM. The onry prob lem has
been that either massive amounts of RAM
were required, or the message length had 10
be kept short. Well , the folks at XPERTEK
Electronics have changed all that with the new
DVMS/1 + Digital Voice Mail System lor re
pealers.

This system stores digitized voice Informa·
tion on a computer's hard disk at a sysop-se
lectable rate. thus a llowing a tremendous
amount of recording time, limited only by the
size of your hard disk . A hard drive with 20
meg of f ree space can hold more than 30 min
utes of messages (that's minutes, not sec
onds!), which is more than enough to hold
West/ink or a bunch of 10 messages. With
hard drive capacities now in the g igabyte
range, ii's hard to imagine not having enough
room for all the 10 messages anyone would
ever want.

Features include time and date voice read
out , user-to-user voice mail, a general bulletin
announcement system, a OTMF checker, a

scheduler, a BBS system, and a signal check
feature which lets users hear a short playback
of their last transmission. Also provided are r0

tating 10 capabilities and an access-cocteless
autopatch dianng system.

In addition, the OVMSll .. can interface with
the popular RC series controllers from ACC,
allowing the repeater controller to trigger vari 
ous messages and respond to various corn 
mands from the voice mail system.

The Hardware

The XPERTEK system is composed of an
interface card kit, a few connectors ancl ca
bles, software on 11 floppy disks, and a manu
al. It is not a complete system in itself. The us
er must supply the following:

1. IBM-compatible computer (80286 CPU or
higher is recommended) with at least a 20
meg hard drive, 640K of RAM, an onboard re
al-time clock, and a 360K Roppy drive. A serial
port is requ ired to interface with ACC con
trollers. A modem is needed as well if the BaS
features 01 the OVMSll+ are to be used.

2. A scunobtester (trademark of Creative
Labs, Inc.) 8-bit audio 110 cere.

The DVMS/1 + board serves as the interface

between the PC and the repeater system. It
has an on-board OTMF decoder, a multiport
interlace to the PC bus, four relays for various
output funct ions, and some op amps and
transfer gates for audio I/O Interface.

Although this is a kit, a complete schematic
is not provided; only a partial schematic of the
audio input stage is included in the manual. I
found this to be such a great shortcoming dur
ing installation that I invested the time to trace
out the schematic myself. XPERTEK would
nol provide a schematic.

Construction and Installation

Construction of the board is straightforward.
The board is well-made and silk-screened.
The manual provides guidance on which parts
to install in which order. It took me only a cou
ple of hours to complete the board, and it
worked the first time.

InstaUalion was a bit more difficult. It took a
few trips to the repeater site and several calls
to XPERTEK to get it right. TaJOng advantage
01 all the features of the OVMSl1 + requires
making audio and logic connections to Inputs
and outputs of our RC·850 controller, connec
tions 10 the main and control receivers and the

The XPERTEK DVSMl1+ digital voice mail system.
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transmitter, and connections to the Sound
blaster board and the comput er 'S serial 110
card

The DVMSll+ manual attempts to tell you
wnat each 110 pin connects to, but some of the
descripti ons are ambiguous, not rea lly te lling if
the pin is an input or output. It was here that
my traced-out sc hematic was invaluable. I
even found some non-fatal design errors on
the PC board which XPERTEK said would be
corrected in its next generalion of boards.

Software insta llation was quick and pain
tree. Although there are 11 diskettes fu ll o f
software 10 be loaded, the "lnstau" program
makes it quick work. The software takes up
about 10 meg of space on the hard drive.

Operation

All operations of the DVMSl1+ are prompt
ed by a pleasant female voice, which I under
stand belongs to a lady named Kathy from up
state New York. She asks for user numbers
and passwords, and even directs you when to
talk.

The voice mail system accommodates up to
1,024 users, each with a unique user number
and a user-connqureore pass word. User ac
cess can be individual ly enabled and disabled
for maximum control. The system works fine,
but takes many digits to operate. On our reo
peater it takes at least eight digits just 10 tum
on the voce mail system. Then the user must
enter commands for the funct ions he wishes
to activate.

These lengthy codes are only needed for
voice mail and bulletin fu ncti on s, All o ther

funct ion s are lumped into what is called "Di
rect Access,· meaning that 00 lengthy access
code or password is required. The sysop does
have the option, however, 10 impose password
protection on any function,

One really nice sysop feature of th is system
is the ability to make the access and com
mand codes anything the sysop wants them to
be. There are 00 preprogrammed prefixes that
are cast in concrete. The system comes with
default codes fO( everything, but they are easi
ly changed. That's really nice .

The general announcement system is evan
able to all users so that anyone can post an
announcement lor a ll to hear.

The DTMF checker and time and date func
uone are standard fare on repeater controllers
nowadays, but it's reaDy nice when the voice
gives you the day of the week and the name
of the month as well. There are several 0p

tions available to customize these readouts.
A feature that has proven most popular on

our repeater is the sIgnal cnece feature, This
allows users to replay a few seco nds of their
last transmission to hear the qual ity of their
signal into the repeater.

The scheduler makes it possible for the sys
tem to send control codes to itself and 10 the
repeate r controlle r at preset times. It adds ca
pabilities ret available on the RG-S50 sched
uler. We can even use it to dial the telephone
automatically and download data.

The BBS system allows limited control of
the PC via modem, including reading directo
ries and file manipulations, All functions of the
DVMS system can be acc essed via the mo-

cern. Messages and fi les can be uploaded via
modem to avoid squelch tails and radio rcee.
You can even send com mands to your reo
peater controller via modem and the DVMSl1 +
system.

The access-ccoeleee autopatch dialer sys
tem enables the sysop to build a file of permit 
ted telephone prefixes . Then when a user
wants to make a call , he s imply dials the
phone number desired. The DVMSlI + checks
the prefix . If acceptable, it sends the correct
autccetcn "'ON- code and telephone number
to the repeater cont roller, commencing the
call.

This syste m was harder to insta ll than
necessary due to di fficu lty with the manual
and the initial lack of a schematic.

We experienced some crosstalk problems
due to running various audio signals th rough
the same mcnccoouctcr ca ble supplied with
the kit. but this was easily solved by running
separate cables.

When the computer first boot s up, th e
DVMSI 1+ holds the transmitter on the air until
lis hardware inltlallzalion program is success
fully run. If it doesn't run successfull y, your
transmitter is locked on the ai r!

The DTMF decoder on board the DVMSl1+
has differenl characteristics from the cecooers
in our RC-850. even when fed from the same
audio sourc e. Consequently, we had to do
some audio level and frequency response tai
loring to get it to decode as well as the RC·

' SO.
This system will work with an old XT com

puter (80286 and above is recommended), but
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it win be too slow to be useful. We recently up
graded from a 286 12 MHz system which ex
hibited short (less than one second) delays, to
a 33 MHz 386 SX system. Changing the moth
erboard did not make Ihat big a difference.
However, changing from a 20 meg 65 ms hard
disk to a 50 meg 20 ms hard disk made a
t remendous diffe rence. Responses are now
instantaneous.

Do not add this system to your repealer un
less you have 8 way to remotely control power
to the PC! This is an absolute must!

Although a watchdog timer pulse train has
been provided in the most recent software up
grade, implementation of the watchdog timer
hardware is still left 10 the user. A future hard
wa re release will no doubt incorpora te a
watchdog limer circuit, but at this time it is nol
available.

XPERTEK is a garage-shop operation. Its
proprietor, Andy Mill, only wears his XPEATEK
hat on n ights and weekend s. If you call,
chances are you'" almost always gel his an
swering machine or his "secretary," Funny, but
he doesn't use a voice mail answering system'

On the Plus Side

There have been seve ra l softwa re up
gram since we purchased the system which
have virtually eliminated aU software bugs,
and have made some of the featu res easier to
use.

Despite initial misgivings about having a PC
at a remole mountaintop site, we have gone
through one cold winter, one lightning season,
and one very hot summer wifh tew PC-related

problems. The only lightning-related PC dam
age has been to the modem, resulting from a
direct hit which severely damaged much of the
rest of the equipment. The QVMs/1 + was not
affected.

The DVMS/ 1+ creates a daily cats- time
stamp log of all DTMF tones it decodes, which
is more versatile in some ways than the same

"T hese things have made our
repeater the one to listen to in
our area. Membership in our

repeater club has jumped
SUbstantIally sInce the
system was added. "

AC-SSO function. It will store evety digit it de
codes, not just the ones that act ivate tunc
ucne. although it does also show which tone
ucos have been activa led.

While I mentioned that telephone support
was intermittent, I must also say that when
you do make contact with Andy Mill , he'll go
the extra mile to help work out problems. He
has spent a great amou nt 0 1 t ime on Ihe
phone helping to get our system operational.

It you want to customize some 01 the sys
tem's prompl ing messages, that is easily
done , 10 0 . We have Jack Nicho lson doing
some of our prompts now!

Conclusion

The DVMS/1+ affords us the capability 01
having a great variety of ID messages, sound

effects, and huOlOfOUS one-finers that pop up
unexpectedly at the most opportune moments,
all without worrying about how much memory
is left. We have used the system for meetings,
hamlests, and net announcements. Various
users have posted "equipment lor sale" and
"equipment wanted" announcements . local
PC user's group and ast ronomy club mem
bers, who are also hams, have posted their
meeting announcements. We occasionally run
an announcement inviting non-hams interest
ed in becoming hams to call a certain phone
number lor informatioo on how to get into am
ateur radio, and we've received many calls
Irom scanner listeners as a result. We have
posted ~Elmer" bulletins to help new hams as
well. Any repealer club member can posl a
bulletin without cootrot op assislance.

These things have made our repeater Ihe
one to listen 10 in our area. Membership in our
repeater club has jumped substantially since
the system was added. I believe that soon no
advanced repealer wiUbe without such a sys
tem--and this one is reasonably pnceor

A future soft ware release will allow (he
scheduler to execute script files. which will al
low such things as middle-of-the-niqht auto
matic dial up and recording of Westlink for us
er-requesled playback al a future time . This
software has been under d evelopment lor
some lime and may be ready for release by
the time this review is published.

Alter working on and with the DVMS/l +
system for a year now, would I buy il again? In
a heartbeat! I can't imagine our repeater with
oulthe capabilities this system affords. iii

look up by CALL. NAME. City, Sta te and Zip Code
Ed if or Add Entries. Print lists or Labels Comment field tor personal notes

Direct interface to many popular logging and BBS programs
Requires MS-DOS. 17MB octuor tree hard d isk. a nd High Density floppy for insto ll.

SAM 1994 coming in Dec ember.
'94 VERSION ONLY $39.95

Semi-Annual Subscription $55.00 Quarterly Subscription $ 80.00
RT SYSTEMS, INC. POB 8. LACEYS SPRING. Al 35754

1-800-7 2 3-6922

S'I\M A MATEUR RADIO
/'""\ CALLSIGN DATABASE

I

c: ~ COMMODOREIAMIGA J"!'Gl\

· CO... i<>6:JoeCllol __ _~

(roUboItoodl_~.._ ..._ ·.... __..· ·_· ·_$&oI50

. ,t..5O(l _ (r.. 5 & '4'1 . _~ , B
Agnu. & 1.3 RO _ _ , .."" _. S12t ,i'S

• A2f)fIJ mootw< !»Old,__..,.h 1 MIIAIP'"
& 2 00. ROIoI ~__. .__• .._.__.__.$2fi.1iS· A3OOO_.._ . ~__..CoI

. ,t..5O(l kG;! d ,,-_ .$21 50
• A2000~ (nOW! .... 50
• ,t..5O(l_ """'" (nOW! ,_______ .S2t illS
• f<2(XIlI _ ~ lroooo) ........._ ...__• •__• SM tei

• ClIoI __ 1.8 _ "'4'P!l' 1_1 ._..· , U<I illS
• ,0,500 8_ _ , Now, . >a<1 tOplu<_ $5t.i'S
• .0\590 _ _ l<'Omovo. '~, _

_ a ,I & M ._ . .. .$74.00

• A2000__(roooo) . •S7t illS

• ' 5001'" """ ..'" _ -.;. "'""__
PiS IMwI _ _ _ _ __50

' 1571~_-.;.",",, _ _ ) _ .$" f liS·,~, _!i._'....... .__...__..._.._~ __.__ __. ~·50

. 2.0012 00. 110M (""' opemir>g OyOloml " $21_iIIS

. 11373 ~Oonise ._ _" " __ ,S25 ,toS
• 8372/8315 I UO """'" _ _ ,_ _. .$311 116

• 1520 CIA (2 "" "15 501 ...~ . .sa«I

• ADVANCED AMIGAANAlYZER·
AWl. I ~lQSIic: !Widw_ and ~.-.aIyzwb"
AmiIJas- (;iva display S1aluS 01 .. daIa~.
II>e abd'ly 10 te'" lhe ~lellnty 01 .ny <li,p. dnve. _ all
ports. bulfer chips_aliljrlme nt . nd iO}'s1ic:loJl'r>ou$8- So/Iware
''''0malic.lly lell s whal a rro•• ere fo" nd . nd tha ChipS
.aapons ible. 85"4 10 9tl% 01 lhe probleml .p, a sonted tOJ
MMce ctnIefI; are k>und _ '" analy_. Simply plug'"
cables inIQ &'1)' Amip pori. Thill . ....... 'Ud diagnuAc
.... used by Amiga .....1<1.... _ $69.15

• ALL COMMODORE & AMIGACHIPS
AVAILABLE AT VERY LOW PRICES·

Send SASE' 10. COJmpla te li.I 01 Commodo ra . "'pl,,•
.....-.. III taruslic savings_

~ THE GRAPEVINE GROUP INC."'t
IliiiIJlW: 3 Chestnut Street,~ NY 109(11 ~

.. CUS~'~~'=U ~
114-357.2U. _~UM·F Fo.,II+-M1-4:U

w. stili> W...ldwido 1 5"' l\Ktoekl~ Pm.. '''bJoel lo Chongoa

CIRCLE 192 ON READER SERVICE CARO
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.r I

.,. L "it. .

7994

• More pown wi' h ..uc~~ ""5' Th~ ~BoQrr/""
o IJrI~e... for I'<:P,DTM. ·,m"rt
• F.'lnnal power ,upply for

14 ~Qo r . "'y opt..., ion
oil....~_tIy of PC
o , .._,~ la l""'act A...pt ....

_ eBoord, ....pie upa ....

• Roa n! raidno1 Forth opt .
o tin ., p rO\tr.mmable f'(:urd
o AlI wurct il lnd " ded. Ktrn.l, _

Forth. PC Uebugger and A_mbler[S1 9 59S I
. C . We, Breaclboard, ........ s.ppIy, -....._-_...

H. Wa.... I:lorc..-;e" ....... ..... _
Il71'UM_Drioe -_...-

Un......_ CA 'tS<Ill ~.]
",Qoe 701 """ 'OZ4 __ Obj«IOrimlnl

".. 707 ""+-~1J -=- H. rd.... "'~

Actual Circuit Emulation
A better way than IC E!SENSATIONAL NEW WA Y TO LEARN

CODE-Do AerobIcs, Sing, Jog, or Drive
while learning code! A lun & easy way to
learn or retain Morse Code skills. Now the
secret is yours with this amazing syncronized
breakthrough! Greal lor Novice, Technician
or the etassroom. Order.

"THE RHYTI-IM OF THE CO DE"
Version 2 cassette todayl

Send $9,95 ond we'll pay ltIe shippin l} 10:

CIRCLE 2 ON REAOER SERVlCE CARD

MORSE CODE MUSIC!

KAWA RECORDS
P.O. Box 319-ST

Weymouth, MA 02188
CIIeCl Of ml)IltJ' order only . weSfIil) '" 0t0erS wilhll 5 day$,

0Yerseas please add S2.1Xllor ~Ir mlI~.

1M ,esidents , ad 5% saleS tn.



Marc I. Leavey. M.D., WA3AJR
6 Jenny Lane
Baltimore MD 2 1208

Here in Baltimore ir s cold , snowing.
and not rea lly a nice day to be outside,
50, if irs nasty where you are 100, why
not look at some of the things you can
do over a warm radiO? Over the recen t
past. I ha ve been offering s everal
disks 01 RTTY programs. Many of you
have requested more information on
these COllections . This month, let's
have a took at Disk '4 01 the "RTTY
loop" 50ftware CollectiOn.

Belore we delve into the programs,
a word about shareware, freeware.
public domai n, and the like. Except for
the first term in that list. many such
programs ate free and in the publ ic
domain. This means that you may leel
free 10 use them, or throw them away,
or modily them , at you r pleasure.
Many 01 the "f ree" programs carry a
copyright not ice, which means that
you cannot claim authorship or rcrrs
naHy incorpo rate them into a wo rk
whiCh you then call your own. bul at
least the price is righl

Shareware is a d iffe ren t slo ry.

Amateur Radio Teletype

When you acquire a sha reware pro
gram by downloading II from a bulletin
board, getting It on a disk l rom a son
ware vendor, or receiving it as part of
the "Rn Y Loop· Software Collection,
you have not bought the program. You
have obtained a copy 10 try out and, if

you tike it. you are requested to send
the author the remuneration requested
in tha documentatiOn. This honor sys
tem, "try before you buy' scnwe re.
works Quite well. and is !he crete-reo
system of dis tribution for many f ine
amateur radiO products .

All that aSide. there are seven pro
grams in lhe current edition 01 Disk 14.
They encompass a wide range of
RnY. OX. packet, and AMTOR capa
bilities. A brief synopsis of each pro
gram may help bring this into focus .

DXERU ZIP

Written by WA6JOO 10 gain experi
ence in OuickBasic programming, OX
er is a versatile amateur radio pro
gram primarily 01 interest to me HF OX
operator.

As he puis il . the nxer ccrcen
nares several functions of interest 10
the serious DXer Into one (hopefully)

easy-to-use prog ram:
.Bearing and distance from trans 

miller to receiver. Path ends may be
selected by ieutuoe- longi tude , grid
square. preux, or by browsing through
the data base.

·Sunrise and sunset times lor any
eceuco.

· Maxlmum usable Irequency and
frequency of optimum traffic between
any two locations.

· A list ing of all locations sharirog a
common terminator line (Gray Line).

-ccstcm prinit ng of bearing/dis 
tance charts lor any location.

· A grid locator Junction using either
si ~-digil or lour-digit coord inate sys
tem.

oA complete data base of au ARRL
countries. as well as other jocancos
a round the world. The data ba se
shows lati tude, longi tude. conlinent
and CO zone 01 each location. Enities
may be easily added. deleted or edit-

"".
The program is released for pe r-

sonal use, and a cont ributiOn of $ 10 to
the aut~ Is requested, iI you feel i1is
of use 10 you.

FAXFRQZlP

This is an info rmational f ile, with
lists of HF frequenc ies 01 ne ws and
WEFAX sta tions monitored . It was
accurate when compiled, but this infor
mation is always changing . However.
lI's a good starting point for monitoring.

PHS300ZIP

PHS, v ersco 3.00. Is a host mode
server program lor the PK-232 wmeo
by Peter H. Heinrich HB9CW . It pro
vides a variety 01 features. including :

.Support 01 packel AMTOR, RTTY.
ASCII, Mofse and Signal modes.

-user configUrable com-con. colors
and ieets.

·Split-screen ope ration.
-commarc and parame ter entry in

mode sensitive dialog windows.
.eK!ended help lunctiOOS.
·Rev iew 01 rec eived test

(backscrolling).
·Printing and snapshOoting the re-

view-buffer.
· Logging (capturing) to file.
-Online printer support.
-seoc teK! from file.
· Binary liIe transter using YAPP

protocol (packet mode).
. Mult i -cha nnel operation (packet

mode).
oHeard Hst showing me path (pack

et mode).
· NeUROM Ira mes are d ecoded

(packet mode).
-Word-wrapping Is available (padl.-

et mode).
·Temporary edt to DOS.
.Suill ·in message ed itor.
-socccrt lor screens up to 8 0060.
. 16550A chip support with FIFO,
The program is free; the author re-

Quests only your comments o n hi s
work. This is a comprehensive pro-

Portable & Affordable!

Number 13 on your Feedback card

I am a newly licensed Technician
and am interested in obtaining 1nI0nna
lion aboul uSing Repeaters In my area .
Ray Chase Nl 0 FF, Mt. Peg Rd.•
Woodslock VT 0509 1. Tel. (802) 457
4084: FAX: (802) 457-4517.

WANTED: Schematic and/or manu
al for PRECISION Apparatus Model E
200 ·C Signal/ Marking Genera tor
(copies ok); RCA Receiving TI.tle Man
ual (prelerably late 6O's-70's edilion).
Chet Smith WB2LUO. R.D. fl l Box 30,
Verona NY 13478.

NEEDED: Informalion on schemat
ics . programm ing , and re -tuntnq
o f K ENWOOD TK-8 0 1S dow n to
440 ·4 50 MHz. Also looking lo r ern
SS8J FM and othe r VHF/U HF equip
ment and KENWOOD TR·751A acces
sories 10 swap for COfT1XIter parts and
equ ipment. Thanks. Rob Bellville

N INTE. P.O. Box 892, Northboro MA
0 1532.

WA NT ED: Ma nua l o r copy o f
HP1707B HEWLETT PACKAR D 75
meg scope. I wilt pay copying fees ets.
Mi"e N4BME. (804) 564-8821.

HAM HELP
w. ..... happy 10 p' rMds Ham Help istings frN "" . spaca ""'" basis. To ma_. OUI

job.-and 10 .mum lllat your /IsMg' is COff!I'CI. please type tx print your~CJHr
1)'. doubJe spacM. on /I h# 18 112" x II -Js/leef 01 pap«. You may 11150 upload a isting as
E-mllil to Sysop to /he 13 BBS /Special Ewmts Message Am' 1 11. (2400 baud, 8 data
Ms. no panty. 1 slop bit. 1603) 924 ·9343}. Please indicate if il is tor publication. Use upper'
and c weeease teners where appropnate, Also, prinl numbers carefu lly-a I , fore~ampte,

C8ll be misreadas /fie leffltrs 1 or i. ()( ItVen /he number 7. Sp/tCificaSy mention /hal )'OUr
I7IlW8ge is for /,.,. Ham Hlttp CoIurm. PlNse ff1fflt!f1Iber 10 acIuNlA:re,. responses 10
ywr~s . Tha-W you lor )'OUf"~1iO'l.

I am looking lor info regarding the
SBE (Sideband Eng ineers) Modet 33
80-15 meter transceiver: ope ration and
service manuals, mike wiring diagram,
and modifieatiOns. Thanks! David CoI
bum AA IFA. 130 Essex St.. S. Hamtl
ton MA 01982. Tef. (SOB) 468-2199,
EIlL 328: Of padcet ., K IUGM.

RADIO l ost or Stolen in the US
Mail: A 2 meter ICOM Model IC·2$RA
Transceiver; Se rial #03 304 . Marked
with call K1UXD. A well-marked priority
padlage has not amved at its intended
destination. Reward for retum. Tha nk
you . Paul F. Kelty. 135 East Main st;
eve. Westborough MA 0 158 1-2741
USA. Tel. (508) 898·3202.

NEEDED: The SChematic for a HAL
lICRAFTER S HT·32 transmi tter, about
1958 vintage. I'm anxiOus to get it back
on th e air. AI S m tley K8NOV. 9970
Page Rd.• Marlelle MI 48453.

Whe re can I send 10 get an "Opera·
ti onal Ma nua l" fo r m y H ALl l 
CR AFTE RS Model SX99 Rece iver?
The manual is very important to my op
erat ing and maintaining this equip
ment. Frank W. AmokJ. 1215 Sullivan
t n; "828, SparU NV 89431.

•

1·800·8BAYPAC

* Simple Installat ion

* No External Power

*Smart DogTM Timer

* Perfect For Portable

* Assembled & Tested

*VHF, UHF, HF (ltM)

400 Daily Lane
P,O.BoJl; HIO

GnlD15 Pass. OR
97n 7

Model BP-I
Packet Modem
Madt' in US A.

Packet Radio•

WhedMlr you' re an expcejenced pecketeer or a newcomer ","uting to
explore packet for the fiut nne, this is what you've bee n waiting for!
Thanks to II breakthrough i o digital sig nal processing, we h OlVC

developed a tiny, full-featured, packet modem at an unprecedented
low price . The BayPac Model BP· ' transforms your I' e -compatible
computer inlo a. pow erful Packet TNC.
capable of supporting sophisticated features
like digiputing, file lnInsfen, l od remote
terminal access. :'Ii'OW is the ti me fIX YOU
tojoi n the PACKET REVOLUfIONl

C1RC1.1 269 ON IlUD£R S£JMCI CAAO
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"Overall, this is a neat, if bare-bones,
approach to using an older terminal unit
on RTTY, with a spiffy Windows-display."

gram. which has been ported 10 OS/2
as weH. and seems quile capable.

PKTGOLDZIP

Pk tGOLD is another mult imod e
conlroller for AEA INCs. This is a lest
drive of Inte rFlex Systems Design
Oorpcreucn's versa tile ccotrct pro
gram. II enables control 01 packet. RT
TV. AMTOR. and other modes of the
AEA series 01controllers.

The lest drive Is tuncnonar, but it
comes with minimal documenlelkm. II
Is free, end may be circulated at Wi ll.
Full commercial versions of the pro
gram are available from the authors
lor $79.75 lor the Enhanced version.
and $59.95 for the Mullimode versiOn.

PKTWtNl1 .ztP

Wrille n by Paul M. Hounstow,
PktW in is a W indows-based con 
troller l or packet controlle rs . The
controller is connected lhrough the
com pute r' s com port , and modes
and lealures configured via the pro
gram.

With many of the switches set in an
INf file, this is an economical, versatile
program. No payment is requested by
the aUlhor.

TUWIN21P

Discussed last June, TUWIN ....as
wril1en by Wayne E. Wright W5XO.
and deSigned as an accessory to \he
WriIeLog Windows logging program 10

allow Windows-oased logging and RT·
TY for contesting, as welt as general
operat ions. TUWIN works with oro
style RTTY terminal units. like the HD·
3030, MFJ·1229, or HAL ST-6. thai do
not do internal Baudot-to-ASCII c0n

ve rsion. It thus should nol be used
wiltl multimode controllers .ke Ihe PK·
232 or KAM. With a split-screen dis
play, text to be tmnsmitted is entered
into melower window. received lext is
displayed In the upper window.

The program uses the OTR and
RTS lines on the serial port to indicate
"transmit," wilh the lines being keyed

about 500 mSec before the liiSl char·
acler is senl, and conti nuing unUl
abou1 500 mSec after the last.

O vera ll , this Is a neat , if eare
bones, approach 10 using an oleter ter
minal unit on RTTY, with a spilly Win
dows display. Again, this is a Ireeblel

XPCQM1ZfP

Gary Johnson KF7XP has his
name on XPCOM. a program written
10 f~1 a VOid thai has exiSled in com
mercial software lor digital communi
cations. The user i'lterlace has been

oesigned to reduce the overaY 'ieam
ing curve" normally associaled with
this type of product.

XPCOM was written o rigina lly lor
the MFJ-1278; however, it has also
been structured to IIIIOrk with the AEA
PK·232. OperatiOn of \he PK-232 has
been optimized 10 use AEA's HOST
mode.

XPCOM oilers the following tea 
tures 10 simplily operation lor the user.

"Putt-down menus.
-c ustcm operation with the AEA

PK·232 and MFJ-1 278.
-Oual-TNC support.

oMouse compatibility.
-One-key brag lile and text ccera-

""'.
"Externa l Interlacing to the user' s

ravcete text edilor.
-onere lull packet, AMTOR, FEC,

PACTOR. BAUDOT and CW modes.
-FUll use of lhe HOST mode for the

AEA-PK232.
-Simplified command structure lor

the MFJ-1278.
-Multi -<:onnect operation With XP

Windows.
-1nlUit ive on-IW'Ie help system.

oOuik-eonnecllealure lor packet.
-Aulo- route capable through brag

lext.
-Real-time and backgrou nd prin ter

••• • e rt.
-MlJIiple ASCll f~e transfer in pack-

et mode (AEA only).
oBuill.m logging, with AutoSearch.
-Macro support.
XPCOM is classic shareware, with

the author requesting that ii , arter uv 
Ing lhe program lor no more than 30
days. you choose to use the program,
you register if wilh him for the sum 01
$39. Still, this is quite a bargain.

So, these are the progmms in the
-errv Loop" Softwa re Collect ion ,
Disk U . II you would like to obta in a
est of programs Included In these c0l
recuons. send a eeu-address ed ,
stamped envelope to me lit the above
add ress, or Email on CompuServe
(75036,2501), Delphi (UarcWA3AJR).
or America Online (MarcWA3AJR).
The collections lhemselves may be
had by send ing a 3.5' high density
(1.44 Mb) disk, or equivalent capacity
In smaller disks, lor each collection; a
slamped return maHe r ; and $2 lo r
each disk to be filled, 10 the address al
the top of this column.

Next month we' ll take a look al
what some 01 you have had to say
lately. Who knows, if you write today, ~

jusl mighl make it Into the column be
lore summer! Stay warm, and see you
next month. &I

Demonstrat ion Disc (IBM-PC VGA compatib le)
of signals recorded from WX'SAT system. $3

Joe Brancato
THE HAM CONTACT
PO Box 3624, Dept 73
Long Beach, CA 90803

The SG230 SMART· TUNER II lI'>a llaSl HF autotu..... al any prICe. and 10
PfOtnOla a prn<lJC1 tllatls msde in tile USA, we',. otle<lr>g. alll>a ",,",anteed
OMt price or Of\/)' $44!HlO!! W>1Y Tl-<E SG23O? BECA IJSE: _ you tune an
amenna at il"5 base you are resona~ng tile antenna. 1n&Iell<l 01~1 malChing 1he
coa. to lf1a ,a"k> as WItn ott>e< tunets ouch as tile ATSO. alf:. The ,awn YOUR
SIGNAL GETS OUT MUCH eETTER. The Kanwood ATM . A1450 ar'l(l cee
Slmila' t""01"$ can only malCh 3:1 mlsmatel1cs (YES only 3:1) so lorget matet>"II
anyml"ll but a faltl)' <lecenl antunna. Tho Sa230 can malCh ~cm 0.5 Ohm 10 10
kilOhm antil'flt1as (up 10 a 200: 1 mlsmalctl). &0 it can aaSlIy malCh ,andom wires.
cIIpOIel . ' ain-gt.llle<a. SMpplng c.tts. elf:. The ,csutl MORE POWER

CA R.· ..... Adda 11. .. SaIn Ta. Cana<ian Rc_ .. .,-_1,1 S.""""ClI<leo . S'710""~

" )'O<l wish more ",'onnal 'on please send a SASE to tfle aboYe address. Foo COO Ofdt'rs. eee
l310)433-5B60. outside ot CA Orders Only c.- (800)933-HAM4 and leavo. message.

To_. -.l cI>eck (>I tmnO'\' ""'"' -. Sll.501or stlippo>g.IIlon9"" \"OU'~ _ l-.ty ... 1,1 S. _
0Il00tI _ ... UPS'"_~_Tolt>JI... ..._1O

o
~
~
6~

SerW!g The LORD
Since 1987

BUY AMERICAN, BEnER PRICE AND OUALITY
The SG2000 HF If""""""'" ill rype accepted 1<11' COt'O'leiCillaneJ mame servk:e
ma<le _ lradiliOnllj u.s. c:ornmercilll rao:IiO QuaII ly (and or 0lII>'Se ~ can bit used
on Ine ham llallds alSO). WhIle the Japanese ,_ ....ve 2 lINIt,atlSISlOrs N t
w ain 10 PUt out 100 wab on the low bands and only 7~·85 wallS on w... mete<s.
tM SG2000 has 4 larga t<an...tOtS tN'lt IOaI alOng at 150 watlS on ALL THE
BANDS INCLUOING 10 METERS! Some of IhO 002000 IUlu'os a'a: 1) A
contrOl llead ,emolao~ fna spacl.1k,1nacessatyl up to 150' away j'e>rn tIle~ ,

perlGCl lot a~"5 llI1d !>oats, Up to 8 hea<15 Can be u~II~O(J aM used as
,n t./Com• • ISO. 2) Tile largost display of any HF t'ansee lvef, 3)644 p,e·
programmed memones and 100 user progtammaOle """""""" 4) operal>le Ire>rn
·!>oF 1-45C) 10 18SF l_e5Cf. You wanl G\ta~ljI fighl1 He'a ill whal EVERY
SG2000 mtI51 endure bIII<ltlt t'Iey... 1/>ipPed 1rom r.e Ial;1ofy I ) They'", faaory
aIlgo'Ieoil. l) EVERY SG2000 iii IIeyeCI oown a1 lUI powe< ICW 1SO WIltlS) inlo an
_ anIema "" aboUIl 10 _ . 1heon connecIed 10 a a/IOfIitd -....._
keye<l OOwn lor an adcl,_1 10 Hconds. 3 ) EVE RY SG2000 ill pu:I in !lie

"'8URtHN'" radi aneJloe,ed -. "" 24""... non-tlOP.1uI _ CWo Donl1f)' IfW1 -. "" IoIt'ign-. 4 j EVERY SG2OOO ..
!heft fIHhlCked ""~_. aneJ puI ..... "'0FIT1JRE RACX" wherfllhey ... kl)'l<l on _ 011......., 10 _ lor 24 hi::uS- S)
The SG2OOO. Ihan __ltd arol ~ CCIf\ftl~ ..... __ 10-.. lI'Ia1lht II........ ; <11' ' ' ~ 1O"l'OC, THEN AHO
ON\..Y THEN IS THE SG2000 M.LQWEO TO LEAVE Tt<E F'-CTOFlY.
TlIe I>ononl _. pnaI. you know _ a~ COOli'I$<:ilII rIgS are ,~ ...... oec 3 \ _ ... -.0 .... SG2lXlO BElOW
DEALER COST a1onty$l .S85.ooeacn!' Thlra a S4OO.oo ""'IJS! Wol~'" _l>'ICe,

$85

•51

1691 MHz l oop-Yagi Extension
model 1691-lY-XTN

Shipping: FOB Concord, Mm.
Prices subject to Change withOutnotiCe.

i"Vlf 1
I

SPECTRUM INT£RNAnO NAl..IHC.
Post Offi ce 8011D84, nest. S
Concord, Mass. 01742, U.S.A.
Phone: (508)263-2145
FBI: (508)263-7008

1691 MHz Weather
Satellite System

1691 MHz Hem! Pre-amp.
model TS-1 691-P. Amp $250

1691 MHz Receiver
model TS-1691-Recvr $450

Decoder Board & Software
model TS-VGA-SAT4 $349

l ow l oss (microwave) Coaxial Cable (65ft)
with connectors.

mode1 1691-eoax ass'y S65

Tracto: II Sate ll ite Orbital Program. Tracks All
satell ites. wor1d map, print out $99

1691 MHz l oop Yagi Antenna
model 1691-lY(N) $99

CIRCLE 183 ON READER SERVICE CARD CIRCLE 384 ON READER SERViCe CARD
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CARR'S CORNER"-'''~'d

Photo A. Oscilloscope trace showing input WId outpul o/the notchfit
ter (49 dB anenuation].

JosephJ. CarrK4 /PV
eo.80. 1099
Falls Church VA 2204 1

Some Miscellanea
Every now and then I like to take a

lew polshots al lhose topics thaI read
er mall Indicate are of lnterest \0 you.
but that requires less than a whole col
umn's worth 01discussion. This month
we will lake a look at a couple 01 Cir
cuits that lall Into thaI category. You
rnlghl llnd them inte resting.

Before going on, however, leI me
reiterate that my printed Circuit boards
lor the MAR-' preamplifier are st ili
ava ilable lor $7. You can gel them ei
ther from me directly {P,D.Box 1099.
Fans Chureh VA 22041 } or from FAR
CiR:\lits (18N640 Field Court, Dundee
IL 60118). FAR makes boards lor most
73 projects. I also have some MAR-'
chips teft. which seuicr $4.95 each, or
artemattvety. I'll send you both the
MAR-' and the printed circuit board.
prus either 100 pF or 1,000 pF chip
capacitors. IOf a lotal 01 $1 0 . I'Ukeep
the Offer open while supplies last.

ters take a quick look at two diller·
ent Circuits: lirst. an act ive bridge am
plirler lor Wheatstone bridges and dif·
lerential output RF bridges: and sec
ond. an audio notdl filter,

Bridge Ampl if ier

Many bridge and other mea sure
menl circuits have balanced or diller
entiat outputs. That is, the ou tput is
not single·ended, which Is a voltage
measured with respect to ground, bot
Is floating. A differential output has two
floating lines, and the output voltage is
proportional to the difference between
the voltage appearing between each
line and grouncl.

Figure 1 shows a Circuit lor an OUI
pul meter that will serve as the output
lor such a bridge. Amplirler A1 is an
operational arfl)lilier cornected in the
DC dillerential amplifier corllQU ration.
PIOViOed thai R1 = R2. and R3 .. (R4
+ RS). the OUIput of lIis Ci rcuit is:

ve =V2_ V1 (:i )
In the specific conrlguration shown

in Figure 1. the gain (R3IR1) is unity
(1), so the Circuit is relatively insensi
tive. By Increasing R3, R4 and RS by
a factor 01 10, you can get a gain 01

10, or increase the components by
100 and the gain goes to 100.

A signal output voltage is provided
10 the "rest 01 the world" through Jl.ln
most cases. J1 will be an RCA phone
jack or a eNC ctlasSis-mounted °RF"
style connector. The alternate output
is a zero cenler 100 J1A (up 10 1 rnA.

can be used) DC mcrcammeter, Po
tentiometer RS Is a senSitivity control
that pe rmits adjusting the cenececo 01
Mt without varying the bridge circuit.

Amplifier A2 is a buller amplifier to
isolate the li ght emitting diodes, o r
LEOs (Ot and 0 2), that serve as a I/i
suer output indica tor. Two LEOs are
selected that have approximately
equal output levels. To select, connect
both diOdes such that each is in series
with an 820 or 1,000 ohm resistor.
Connect them across a 12 volt DC

power supply so that both are illumi
nated. II both diodes are approximate
ly the sam e brighl ness , then use
them. Otherwise, swap out one of the
d iode s wi th others (LEOs c an be
bought In bulk) until a match Is tourc.

When connected tntc the bridge
amplifier circuit. 0 1 end 0 2 are oppo
s"e in polarity. Diode 0 1 will lighl up
when the output of A2 Is positive, and
02 will light up when the output or A2
Is negative. When the voltage is zero.
neither lamp is III As a resu ll ct ese

High Performance
PacTOR I AMTOR

Use an ordinary RTTY terminal unit such as
CP·l , CP·1 00, TU·170, ST·6, ST·5000,
ST·6000, etc. with G4BMK's BMK·MULTV
software running in your IBM·PC or compatible.
A TNC is not needed! (but we do have an
adapter for PK232). Version 3 now available.

Detailed literature upon request. Prices:
Base oommunications package with AMTOR,
AnY, CW and QSO/calisign logging database
$95. Base + Paetor $145. Extended audio
package adds Audio Spectrum Analyzer, HF
WEFAX and SSTV reception. Base + Extended
$140. Base + Pactor + Extended $175. Pactor
alone $50. PK232 Adapter $49. Shipping $3.
VISA/MasterCard accepted .

Amateur caflsign required with order.
Please state 3% or 51/" inch disk preference.

Schnedler Systems AC4I\\'
P.O. Box 5964
Asheville , NC 28813 (704) 274-4646
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TVC4G
Made inUSA only $89

SEE THE SPACE SHUTTLE VIDEO
Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TVRO's tuned to
Satcom F2-R transponder 13 or weather radar during
significant storms, as well as home camcorder video. "
it is being done in your area on 70 CM • check page 461
in the 93·94 ARRL Repeater Directory or call us, ATV
repeaters are springing up all over - all you need is one
of the TVC·4G ATV 420-450 MHz downoonveters, add
any TV set to ch 2, 3 or 4 and a 70 CM antenna. We
also have downconverters, antennas, transmitters and
amplifiers for the 400, 900 and 1200 MHz bands. In fact
we are your one stop for all your ATV needs and into.

Hams, call now for our complete ATV catalogue!
We ship most items within 24 hours afte r you call.

(818) 447-4565 m-f 8am-5:30pm pvt. Vln , MC, COD
P.C. ELECTRONICS Tom (W60RG)
2522 Paxson L.n A rcadia CA 91007 Marylnn (W B6YSS)
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the slope of the bandpass filler Indi

cates.
Another use lor the notch filter Is to

reduce the 60 anel 120 Hz hum in the
output of audio amplifier circuits. You

AdJ

R5
5K
CMAA

bandpass filler to pass, say, 800 Hz
(or whatever is ccmtoneore lor you),
and a notch filler to take out 600 Of
1,000 Hz. Interfering signals co uld
een be attenuated even further than

Figure J. Bridge null voltmeter/amplifier:

R3
10K

~ JlR1
10K

R6 --V1
Se n s Jllvlty

<>-:::L
R2

DN D ,.K- M1
V2 • 100 • 0 • 100 '" A

-R4 -
8. 2 K

that you desire to copy. A notch filter,
on the other hanel, will reject the de
sign frequency, so it can be used to
eliminate unwanted interfering signals.
For exampl e, yo u might design a

feature, the iIluminalion will let you
know when the bridge supplying the
inpul signal 10 A1 is in balance (V2 
V1 = 0), or in whiCh direction it is un
balanced.

I've used this circuit on a number of
instruments and found that It works
we l t. The ill umination of the LEOs
drops 011 smoothly until a point very
close to nutl is reached. However.
don' even think about USing it in sun
light. Under ouldoor conditions you
prObably won't see the LEOs when
they are fUlly lit (remember those mid
19705 calculators and digital watches
With the LED reeooutsv).

The active devices are operational
amplifiers . I've used 74 1, 1458 . CA
3140 and CA-324O devices for this cir
cuit. The 1458 and CA-324O eevcee
are d ual op amps , so only one is
needed 10 accommodate both A1 and
142.

The DC power supply connections
are not shown , but each device needs
V· and V+ DC power supplies (unless
a dual op amp is used, In wh~h case
onl y one connection Is needed lo r
each V- and V+).

Audio Notch Filler

A notch liner is a band rejed filter;
t.e. it reiects a narrow band of lrequen
ces around the center frequency. Sev
eral uses are made of the notch fitter.
CW buffs sometimes build two types
of filters. A high-Q band pass filler witt
pass only the 400 to 1,200 Hz signal

CIRCLE 364 ON READER SERVICE CARD
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• Two RS-232 Ferre with full Modem Cont rol
Signals

• Individually Select able Address and Interrupt
(2-5. 10. 11. 12 and 15)

• FREE Technical 5 upport
• 16 550 s Standard
• MasterCard, VISA and COD accepteal
• Next Day Service available!
• 30 Day Money Back: Guarantee:
• Part #3088 PRICE: $89.00

SEALEVEL SYSTE MS INCORPORATED
P.o.BOX830 l02 W. MAIN 5 T.

~E"LEVEL L1BERlY, 5C 29657
J M (8 03) 843-4343
toMMUfilflCATlCWU IIO FAX (803) 843-30 67

2 Additional RS-232 Ports for
HamWindows™ !

CIRCLE 250 ON READER SERVICE CARD

~ HFI'a<$'''' II.~,''_i''_''''_.'"''_lot ... _ ''C _ _ •.- ...._ .. ' SK__......p.· ""O_. ._ _ '~' .1 ...
_ Wllh yO<l P'C ond Sse_golIIng f All. I 11\II> ...... ...,..._0111>1-.....

Cool ... _Iar _ _ <.-lDg OIl jl<ad .... _ • .....e- AI .

Softvvare Systems Consulting
615 S. EI Camino Real, San Clemente, CA 9 2672
Tel.(714) 498-5784 Fax.(714) 498-0568



used. ThaI'S why the current limiter
and output voltage adjust controls are
needed. I preter to place the battery in
a sma. woodeo box to prevem "shrap
oar In case the battery does blow up.
Good luck and work safe. III

Figure 2. AudIO notchfilter (lru llt.

lions lor lhe particular banery pack).
3 . Connecl the battery 10 the sup

ply. being carelul to eceeve polarity.
Charge at 1110 level ler 14 houB.

The battery can blow up if charged
too rapidly. or if too high a voltage is
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Hied Banery Charging from DC
Power Suppl ies

A reader wyote to me and asked if it
Is possible to charg e hand-held
lransceiver niCkel-cadmium canenes
from +S or +12 volt DC bench power
suppl ies. The answer is an unequivo
cal yes and no. If the DC power supply
has a current limiter control as well as
a volla ge output control, then yes; if
nol , then no •• • don'l I ry It w ithout
special knowledge. The procedure is
simple:

1. With the curren! limiter all Ihe
way on (lero output current), and the

volfage set tc about a thi rtl er ee eet
lery terminal vollage, short-circuit the
output of the supply and then slowly
Increase fhe current to a level tha t is
1/10 of the ampere-hour rating 01 the
NiCd battery; te. if you use SOO mAH
batteries, then set the shorl-Circuit out
putClJrrenl 01 the supply to 50 mA.

2. Remove the short circuit, and in
crease the vattage outpul of the DC
power supply to the exact polential 01
a fully cha rged ba llery tsee lnstruc-

sentatiOn of the irput and output Sig
nal from the l ilter at resonance (i .e.
when the input frequency is at the
notch frequency). In the li lter used lor

this test I used the 60 Hz version and
the values described above. The input
signal (upper trace) was a 1 volt p-p.
60 Hz signallrom my luncHon genera·
tor, whil e the output signel (lower
trace) was barely visible at the same
scale on the OSCilloscope vertica l in
put When the vertical input was ex
panded. it was shown that the notch
filler produced an attenuatiOn 01 49 dB
at the notch frequency, plus or minus
the measurement error of my equip
ment.

may lind that long leads, noise from
the power suppty, or other defects
cause an unwanted amounf of hum in
either your Iransmitler or receiver. I
built an active nolch M er to eliminate
the hum Irequently heard in direct con
version recei vers that are powered
lrom the AC power mains. The notch
lilter is placed in the signal tine be
tween !he output of the detac10rlmixer
01 the direct conversiOn receiver and
the irput of the audio a~l8l'.

Figure 2 shows the Circuit for a sim
ple notch lilter that is tunable. There
are other designs, but they require duo
al potenHometers or dual capacitors to
tune them over even a small range 01
rrequercies.

The active devices are operatlonal
ampli fiers. You can use any op amp
that will Wl)l1( al the frequency range
you need. For communications puIpOS

es (F less lhan 3,000 Hz), a 7"1 is suf·
flCient; a 1"58 will suffice lor both A1
and A2 because it is a dual op amp.
For higher frequency ranges use CA
3140 or CA-3240, or any other device
With a high gain bandwidth product.

The input and feedback resistors
are not too etitical, but 250k ohms to
2.2 megoghms are reco mmended .
What is necessary, however. Is to

make R1 . R2 andR3 . + .
The notch Irequency is lound from:

Fa = 1
21t ~RaAbCaCb

For a 60 Hz notch f iller. good val
ues to start with are 124k ohm for Ra
and Ab. 1.500 pF variable lor Ca and
1 IIF lor Cb. Scale these values d0wn
wards for higher frequencies. using
the above equation as a guide.

Photo A shows an oscilloscope pre-
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Fast & Fun G5RV QuicKits'"- ..- _..--_..._....-
Wolfe Communications

1 113 Central Ave
Btlltngs. err 59 102

406-252-9220 FAX: 406-252-9617
call or wrile for our current flyer

BUY - SELL - TRADE
CIRCLE 20 ON READER SERVICE CARD
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UHF REPEATER

Make high quality UHF repeaters hom
GE Master II mobiles!

Versatel Communications
Ordl!ft; ' ·500·456·5548 For IOfo 307 Z66·1700

P.O. Bo x 4012 . Caspe r , Wyoming 82604

• __CSItV __
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HamCali
COROM

QRZ NEW $24.95
Search calls by name,city,state ect, Plus
hundreds of PC compatable programs

Radio MODS, TCPIIP,USENET Ham
Radio Archives, FCC Rules & Regs.

exam Question Pools + Canadian Calls
$17. CICA WINDOWS SHAREWARE
$17. GIFS GAlORE 5000 GIFSI
$17. OS/2 SHAREWARE
$19. G lGA GAMES (NEW COROM)
$25. INFQ.MAC 10.000 MAC FILES
$29. LlNUX ON COROM (UNIX CLONE)

VISA - Me - 7 DAYS 24 HOURS
RON'S CDROMS (408) 241-7376
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RACK AND CHASSIS BOXES
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SPY ON THE EARTH
See live on

your PC
'$. . what".+..' satellites In

"';>,'4't~ orbit see
Capture live bl ealhlalL ing Images of the Eal1h lor fun or
prolrt. Zoom If1 up 10 20X. seoe $39 check or M.a. (S4Sair.
SSQ cverseas j tor our lan/aslfC 12 diskette set ot
professlOf"lai ~a111y ropynghted programs (IBM typejthal
does sal~e tacl<llo.ilfla9l!~. image I)"OCe$$inO.
3·0 proiect ions and more . DireC1leception from me
sale1 ~les guaranleed wor\dwille W1!tloul a saletlitt cllsh.
5chemallcs inCluded tor interlace. For FREE inlormatlQl'1
Iog-on 10 OIJ" buOelln w ard myt1me at:(718) 740·3911 .

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

Hollis. NY 11 423 1eI.718·468·2720



Joe Moell P.E. KOOV
P.O. Box 2508
Fullerton CA 92633

Texas T-Hunters Trap Teen
Thief

' Evel)' ham needs 8 basic under
staodlng of the p in e. les of transmitter
hunling.- 'rears what I lell ham clubs
and convention forums In my talks on
rad io direction find ing (RDF) . Of
course I hope ttla! when I'm finished.
everyone In Ihe audience will want 10
try friendly RDF competnone (usually
called tc enunts or T·huntsj . T hese
events add to the camaraderie 01 our
hobby wtl ile teactl lng useful propaga
tion and electronics skills.

Bul even if you never set out 10 Md
a r.do Jox. you wi. probably find ROF
techniques useful In your Mure ham
experiences. Perhaps you" want 10
join a chase team for a high altitude
ham balloon Iauncn. or lind an annoy
Ing source of interlerence, such as a
noisy thermostat or cable TV leakage.

Dallas OF Detectives

When someone's transceiver Is
stolen or there Is a stuck carrier on
your local repeater Input, you'll be

Radio Direction Finding

ahead of the game if you have already
assembled and installed some mobile
AQF gear. You will be even better off If
you have aceumulaled some T·hunl
experience. Tom lewis AB5CK pl"OVed
lflis a few months ago wtlen he used
his RDF skills to foil a you ng rad io
thiel.

AB5CK r~larty goes T-hunting In
the DallasIFort Worth area. "My friend
Randy Harlin AASWJ teaches music at
a middle school: says Tom. "He is al
so the owner and operator of a 2 meter
repeater. whlctl he likes to monitor With
a dual-band handheld at work. One
day the HT was stolen off his desklop.
The taker apparently had little knowl
edge 01 ham radiO and was unaware of
how 10 change frequencies. Belore
long, there was a rash of profanity oyer
Randy's repealer. He called me thai
evening.

"We speculated ret the unlieensed
prctane operator was the studenV
thief ," Tom conti nued , "and we
guessed that he might make additional
transmissions the following day aner
School. To speed up the process. I
asked Randy who could have done It. I
gol the names and addresses of his
prmary suspects. then cenbtl lly Iocal-

ed myself In my car outrltted with T
hunting gear."

Sure enough. the profane transmis
sions starled again shortly after school
let out Tom Quickly got a bearing. "Bin
gol From the bearing, I knew it was
probably one kid, so rdrove straight to
his apartment building. I drove around
the pl"op&rty while he was cussing, and
the RDF a ntenna Just kepi pointing
right at one window. He was using a
subdued voice so famil y members
would not hear the profanity."

Luckiy. Tom was not spotted by his
target as he CirCled the area. Once he
was sure thai he had the right resi
dence. he made a transmission saying
that he was out front and that the radiO
must be retumed. "To our surprise, the
thtet compl ied : says AB5CK. "rnrs
eliminated the need to have the au
thorities search his home. We couldn'l
have been luckierl~

So AASWJ's rig was quickly rfXXN
erec. Tom Ielt disc(lIinary aClion 10 the
school, but he is sure that the inCiOent
was not treated Iig'llly. Of course, stc
r es such as this don' always have a
happy ending. but it pays 10 be ready.
Plan now, as there is no lime 10 build
your gear once a bootlegger or stuck
carrier is on the air.

An Improved Bug Buster

Regular readers will remember an
t.an-eeeocut ' sniffer' prOJeCI in Ihe
July and August 1990 "'HomIng In' in
stauments. This hand ·held fie ld-

Photo A AI 4. " x 2 .4 ' x O.S', tI18 Op.
toelectronics model R20 fleld-stfflflgt!l
meIer fits ilto a shirtpocket

strengl h meter (FSM) detects and
shows the level 01 nearby AF from 10
10 2500 MHz. Teamed with a beam or
Quad for the Irequency of the hunl, It
wilt guide you on foot to a concealed
fox, once you get close enough to pick
up a lew millivolts 01 signal.

'rnat 1990 crclect uses the circuit
board lrom the OptoelectroniCS Model
CCB "bug detector: whiCh features a
pelf of monoIllhie wldeband AF al1llll-

PCB and SCHEMATIC CAD.

EASY·PC $195 EASY·PC

OAK HILLS RESEARCH
ORP Headquarters

pl1.l5 $4.50
SO H

c
_. 'M. m,",.' NK."MN'"

ORP • o• (jIl~ ""'Nn'

SPIRIT ."-- - ..
CW ' " , , " "

• • - •TRANSCEIVER - - --- " ' " - •

• •c .. ..0

• Single band transceiver kit offered on 80. 40. 30, 20. & 15 meters
• Iambic keyer included using latest Curtis Keyer Chip 8044ABM
• Superhet receiver design with diode ring mixer & RF pre-amp
·4 pole crystal ladder filter followed by an on board audio filler
• Switchable HP AGC circuit w~h menual RF gain control
· 2 watts of audio output wfextemal speaker jack
• Vfo tuning with 8:1 vernier dial covering 100 KHz and AIT
• Sinewave sidetone oscillator wlfrequ&ncy & level controls
• Silky smooth a SK cn:ull
• Ful 5 wans 01 AF output on an bandS
· 12VDC operation
• MeaSlWeS (HWD): 4" x 6 1/4" x 6 718' and weigls 47 oz
• 1ClCJOI" complete kit inclucfiog cabinet, an~ents and instructions

An COils are pre-wound. PC boards are quality double-6ided with
plated-thru holes (except !leyer board) and component screen.

• Previous building experience desirable

VISA and
M aste rCard
Welcome

• Runs on
PCIXT/AT/286 /386 with
Here, CGA, EGA, VGA•

• Design Singk! sided,
Double sided and
Muh ilaye r board s •

• Prov ides S urface Mou n l
support.

• Sta ndard output inClude s
Dot Matrix I Laser I Inkjet
Printers, Pen Plotters,
Photo-plotter and N.C,
Drill.

• Award Winning EASY-PC
is now in use in over
17,000 Installations in 70
Countries W orld-wide.

• M uch easier than
U ght bOx and tapes.

• SUPERBLY EASY TO
LEARN A ND USE.

• No t Copy P rotect ed.

.......

'".."
r '",-. ~,

I 1I.~. ~.

~,••

Number One Systems
REF: 73AR, 1795 Granger A venue, Los Aho s , CA 94024

Telephone: Fax:
USA: (415)968 9306 USA: (415) 968 9306
Int nl:· +44-480-461778 Intnl :- +4.-480-494042
UK :. 0480 461778 UK :· 04110 494 04 2

Option s :- fOOO piece sym bo l library $75.00,
Surface M o u nt library $112, Gerber Import fa c i l ity $195.00

Fo r full info', writ e, f ax, call or use Inqu iry # BIlOlOSH

Cl RCl.E 1 ON READER SERV1C£ CARO ORCLE 82 ON READER $£RVlCE CARo
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Figure t . Measurements by KOOV 01 ifJJut RF levels for each 01the 10 LEOs at 2 meters
frN bottIltJe CCB sniffer kit SlId the factory adjusted R20. The -29 d9m R20 tJvesh<JId cor
responds to 8000 microvolts across 50 ohms.

F'9ure 2. Measurements by KOOV of sensifMty vet$llS frequency for
the CCB and R20 at 146 MHz. The -36 cJBm itput level at HF and low
VHF correspont;ls to 3500 micnwoIts across 50 ohms.

fiefs and a bar graph eispIay. With an
~ 'IOIIage regulator and eocb
sure. the project cost about $70 10
build.

Recently. Optoelectronics Engineer
ing Manager Bill Owen KD4HGT en
hanced the CCB circuit, shrunk it to
pager size, added amplitude modula
lion detection, and renamed II the R20
AM rnte tceptc r. shown in Photo A.
Wi th surface-mount technolo gy and
chip components, it has a dramalic im
provement In UHF and microwave
sensitivity.

An LM3915 logarithmic bar graph
Ie driYes the cisplay. so each succes
sive LED represents approximately a 2
dB ioaease in signal strength (FlQUre

11. This helps you guess yout diStance
from lhe transmitter. If you 000'1 like
the lactOfY settings lor zero and full
scale AF levels. you can modify them
by twealmg two internal controls.

Using the supplied non-resonant
R20 antenna, my 1/2 watl2 meIer lox
lransmiller with 19' whip was detected
(one LED) 140 feel 8way. All 10 LEOs
were on at 45 teet On the other hand,
a very low power transmitter (49 MHz
cordless phone handset) did not light
any LEOs on the R20 untillt was 13
inches away.

With a lour-element 2 meter quad
connected to the bare R20 circuit
ecee. cletection range of lypic:al 1 walt
foxes will be S8Yeral l'IurUed teet, Of

course, as In the car commercials,
your results may differ. depending on
transmitter power, antenna, multipath,
and effects of other RF sources in the
area.

As Figure 2 shows , t he R20 Is
slightly less sensitive than the ccs on
the 2 meter and 125 em bands, but il ls
more sensltlve elsewhere in the spec
trum, part icularly at UHF and above.
The R20 showed the normal leakage
Irom my microwave oven (2400 MHz)
at half-sca le IndiCation, compared 10
quarter-scale on the cca.

Coupling capacitors in the cca and
R20 are selected to rol off response
below 4 MHz. I cculet not hear audio of
a 50.000 watt AM station with it I,IOt~ r

was a block away. The display read
only hatl-scale when I was 100 feet
from Ihe tower! So don't uy to use the
R20 to hunt Signals on 160 through 40
meters or in the AM broadcast band.
This roIloff was designed in deliberate
ly. Without ii, sniffed-out VHF signals
would be C RMed by local AM broad
casters and covered by 60 Hz hum
from nearty power wiring.

Supply curren t drain is 25 mil ,
uamperes with no LEOs on and 84 rnA
with all 10 lit. There are no Indicalors
lor power on or low battery. Specified
Iile of the standard 9-volt battery Is
three hours minimum, but this is very
conservative. I measured lull sensitM
ty operation down to 6.1 volts . Itlanks
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Compat ible with Commercial . Public Safety. and Amateur Radio
applicat ions. Uses Incll.1de Repeate. Identi f Iers. Base Stalion Iden li t ie~.

Beacons. CW Memory Kayars, etc. Great for F.C,C. 10 Comp liance,

ID·8 Automatic Morse Station Identifier

Programmable Features
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• CW sp«(J trIJIt I tr! ss WPU
• ID__ trIJIt '·99_
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10 a low-dropout LM2931 regulator in
side. Besides, you can sniff out Ihe T
in less man three hours, right?

The supplied whip antenna conve
niently telescopes down to tit entire ly
in the R20 case , but it is only 12 Inch
es long when extended. No external
antenna jack or RF ground return con
nection is provid ed. That's fine lor
quick checks 01 your 2 meter handheld
or lor listening to the local airport tower
as you sit in the terminal, but lor bear
ings with your directional antenna, you
will need to make some modifications.

For serious 'r-nont work, consider
removing the 2.6" x 2.1" circuit board
from its plastic case and mounting it in,
to a small metal box with a BNC or
UHF connector lor your RDF antenna,
I suggest you choose a box b ig
enough for two batteries and a selector
switch. With a spare, you can quickly
recov er from "battery death" in Ihe
middle of sniffing out me hidden T,

While the R20 does a good job 01
receivin g nearby AM-mode ai rcraft
band transmissions, KD4HGT of Octo
electronics warns against using it on
your next flight. Even though it has no
oscillators to interfere with communica
tions or navigation systems, he says it
is illegal to operate it on a commercial
aircraft.

FM signals cannot be demodulated
by the R20 und er normal c ircum
sta nces, but they "quie t" the back
ground hiss. This phenomenon can
help identify FM emitters. Occasionally,

the audio of an FM transmitter is read
able il mullipath (signat reflec tions
from buildings, walls, etc.) causes two
or more signal components to arrive at
the R2 0 antenna at approx imately
equal levels but with time/phase diller
ences.

II demodulating neer-ueic FM sig
nals of unknown Irequency Is tmpor
tant to you. consider upgrading to the
larger and more expensive ($359) Op
toelectronics Rl 0 FM Communications
Interceptor.

The R20 has no volume control. I
found that earphone volume on 100
percent modulated VHF AM signals is
comfortable, but might be inadequate
in places with nea rby loud noise. In
any case, you should have no problem
figuring out whether the AM signal
you're tracking is Ga . aircraft, ELl, am
ateur, or something else,

Unlike the GGB. the R20 is not sold
in kit form. The suggested retail price
lor an assembledltested unit is $119. II
is available from the manufacturer and
some ham radio dealers. For more in
torrraucn write Optoelectronics, 5821
North East 14th Avenue, Fort Laud
erdale FL 33334 or phone (305) 771
2050.

reported his progress in upgrading his
setup, which was described In "Hom
ing In" for January and February 1993.

Jerry uses a manually-rotated 2 me
ter beam with the mast angle (azimuth)
and signal strength sensed, digitized,
and plolled by a laptop computer. Re
cenUy, he replaced the analog poten
t iometer azimut h sensor with a
Hewlett-Packard to-on shaft encoder.
'The encoder works great, much better
than the analog pot." Jerry told me. "I
got a James Millen gearbox, so I have
the analog pot and the encoder on the
same shaft."

Much of Jerry's effort has been to
ward speeding up the system. As de
scribed last year, it look data for 25
seconds, then p lott ed 256 bearing
points and calculated azimuth of the
best bearing. "The original to-per-sec
and sample rate was not fast enough,"
WB8WFK says. "lhe data between
points was real ragged . Now I have so
many points that you ca n see the
shape. Even on a noIsy signal that
barely raises the a -meter. you can ac
tually see the shape of the lobe."

WB8WFK's new laptop computer
has a 386 CPU running 25 MHz with a
VGA liquid crystal display. This allows
him 10 eliminate the external Micromint
Z8 board. Azimuth and signal strength
dala from the analog-to-digital convert
er unit now goes directly into the com
puter through the parallel port at much
higher speed.

Jerry's new plotting software is writ-

ten In C language. "I have two new
trigger modes to starl data laking. I
can trigger on antenna rotation or sig
nal streogth, Usually. I wait for the car
rier to come on, then start spinning the
antenna. When it detects motion. it
starts acquiring data at 200 times per
second, then automatically plots.

"Also, I have an overplot mode, sim
ilar to a storage oscilloscope. If I start
turning again, it takes data again with
out erasing the previous plot, so two
plots are now visible. I can save data
to disk, but only oata l rom the most re
cent sweep. The software also pro
vides correction lor vehicle heading .
When you enter in the reading from my
car compass, the software corrects the
display to be relative to true north:

Jerry is a regular participant in Albu
querque 'r-nunts. which begin at 9 a.m,
on the first and third Saturdays of ev
ery month. The starting point is on the
University of New Mexico campus and
the r-equency is 146.565 MHz simplex.

WB8WFK would l ike to compare
notes with others who are experiment
ing wilh computerized bearing displays
10f rotating VHF yagis and quads. You
can write to him at his Cal/book ad
dress. Of course. I'm eager to hear of
your new RDF ideas and devices, too.
Write to the address at the top of this
co lumn or send e -mail to
JoeMoeIl@cup.portal.com (Internet) or
75236,2165 (Conwu$erve). My packet
address is K00V@WB6YMH.#SO·
CA.GA.USA.NOAM. III
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MARCH 26 & 27,1994
Maryland State Fair Grounds

Timonium, Maryland

THE LARGEST SHOW OF ITS KIND
IN THE MID-ATLANTIC AREA

GREATER BALTIMORE
HAMBOREE AND
[ []mpUTERfE5T

HOST TO TH E

ARRL MD STATE CONVENTION

DON'T MISS THIS ONE!

ARRL Forums & Programs • Banquet
10 Acres of Indoor and Outdoor Sales

3 Buildings • 1,100 Indoor Spaces
Buildings for Dealers & Manufacturers
Indoor Fleamarket • Outdoor Tailgate

FCC Exams • Acres of Parking
Over 16,000 Attended Last Year!

VENDORS: All spaces by ad.anca sala' Register NOWI
CsII: 410-HAM-FEST Write: G.B.H.& C.
Or: 1-ll00-HAM~EST Post Office Box 95
Anytime, for Voice arm Info Timonium, MD 21094
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Pholo B. Ham raC1iO classes /qve to do enrlc/lment aCIMties from /he NASA eaucationa/ programs. In this photo. sludenls
btainSlorm for the "Payload Packaging" lesson.
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newspapers 10 cover tables for the
egg-drop. Be prepared fo r a mess
when some of the eggs break. Stu
dents should package the eggs at
home. Prepare a "cui away" package
fOf diSplay.

Procedure

1. Assign the sllJdents to prepare a
container with the above mentioned re
strictions, in which they have pack
aged a raw egg . Encourage students
to package their eggs with material s
they believe will prevent II from break
Ing aller be ing dropped from a mini
mum height of 30 feel.

2. Have sneeots bring In their bo~ -

95. Provide arrangements to verily size
and weight. Provide labels for students
to write their nameon for the boxes.

3_Have students oompIete hanclout.
"Payload Package Drop."

4. Go around the room and have
each child descrlle what matenals he
Of she used 10 package the egg. List
the items on the board. Have the stu
dents predict wt1ictl ews wli make it in
l ive ca tegories: 8 . Survival in good
health; b. Living ••• but with cracked
skull; c. UnconSCiOuS, with brain dam
age; e. Total scramble; e. MiSSing In
actoo .

5. Drop the egg packages, one at a
lime, lrom a height ot at least 30 feet.

S. Bring th e -dropped" packages
back into th e classroom, where stu
dents open them.

7. After everyone has checked their
eggs, count up the number of eggs in
each of the categories and, as a class,
record the results.

8. Discuss results of egg-c:trop activ
ity. Assess and rank-order the quality
0 1 materia ls lor shock absorbency.
Highlight possible modifICations In de
sign lor packages with eggs that did

the many~e uses r::A cush
Ion ing. e.amples mig ht include the
evo lutio n 01 l i re s, padded rall s on
school buses, rid es in amuseme nt
parks. baby car seat requiremen ts.
and lood packaging.

Suggestiorls: Prepare the class lor
this activity at Ieasl one oay ahead of
time. Suggest ideas lor the variety or
packaging materials students can try
for packaging the egg. (You mighl want
to add the restriction that no money be
spent on this assignment). Provide

PhoIo A The NASA enrichmenl lessonse~ youngsters to caf8fN oppotJuni
lies and inlrociJce /hem to new interest areas for /'It:JtIOies.

The Lesson

Pivotal quest ion: Can an egg be
packaged in a conta iner so that it re
mains unharmed after being dropped
rrom a height of at least 30 feel?

Background Inrormation: Although
shock aosopuon is an important part
or aeronautical engineerin g. this activi
ty emphasizes creat1vity in design. A
background disc ussion shoul d solicit

charts. maps, photos, books. and pam
phlets available from me NASA Teach
er Resource Centers across the coun
try. Some 01 the materials a re free;
most 01 the others are ine~pensive .

I've inCluded a very useful address for
teachers at the end of thiS column.

Any in struclor who uses SAAEX
lesson plans and activities in the class
room will lind the ~Payload Packaging"
lesson to be a terrmc experience to
add to your repertoire. The topic areas
are: a. Protection from Vibration, accel
eration and deceleration; and b. Shock
ebsopuon.

The materials required per studen t
are one raw egg and one container
with the lollowing restrictions: no larger
than 6" ~ 6' ~ S"; must weigh at least
one pound (Iotal weighl with egg). Oth
er materials Include assorted packing
materials , cups fOf the eggs, a trash
can 10 dispose 01 the packagi'lg. large
trash bags. 1fl>Ie beam balance (espe
cially if densi ty calculations are used),
a rul er lor volume measurements, a
stopwatch for drop times, and newspa
pets.

CarokJ Perry WB2MGP
Mecta Mentors. Inc.
P.O. Box 131646
Slaten IsJand NY 10313-0006

Payload Packaging
Twke a year my school district in

Staten Island, New Y()(k , has a peotes
sional growth day for th e te ach ers.
Various workshops are cneree fo r
teachers to get enrlcnrnent and to ex
pand their expertise and teaching tech
niques. In Noverroor I was fortunate
enough to get into one of the NASA
workshops, along wi lh 200 other
teachers in the erstnct. The NASA
wor1<shops were so popular that they
had to run five 01them simultaneously.

The seminar ran all oay, and each
NASA instruclor covered a great deal
of informatiOn. They each emphasized
their own area of specialization. such
as chemisby. phySiCS. or avialion. You
should have seen grow n-up people
who happen 10 be teachers making pa
per airplanes and flying them around
the room. At most NASA educationa l
wor1Ishops IOns of material is cistribut
ed. At the "paper airplane" session I
gol a wonderful acl iv ity book caned
Sky School. There are at least l ive
lessons in this book that would be an
exceueot addition 10 the cuniculum of
a ham radio program.

When I do a unit on space travel
and commun ications with my si~th ,

seventh and eighth grade ham radio
classes. I like to Include something
new every term. There is a plethora of



"Any instructor who uses SAREX lesson
plans and activities in the classroom will find
the 'Payload Packaging' lesson to be a terrific

experience to add to your repertoire."

GET THE ATV BUG
New 10 Walt
Transceiver
Only $499
Made in USA
Value + Ouality
from over 25yecus
in ATV...w60RG

Snow free line of sight OX is 90 mttes . assuming
14 dBd antennas at bolh ends. 10 Wans in Ihis one
box may be all you need for localsimplex or repealer
ATV. Use any home TV camera or camcorder by
plugging the ccrreosne video and audio into the front
phone jacks. Add 70cm anlenna, coax, 13.8 Vdc@
3 Amps, TV sel and you're on Ihe air - iI's Ihaleasyl

TC70-10 has adjustable>10Watt p.e.p. with one xtal on
439.25. 434.0 or 426.25 MHz & properly matches RF
Concepts 4·110 or Mirage Dl 010N·ATV for lOa Watts.
Hot GaAsfet downconvener varicap tunes whole 420-450
MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box.

Transmitters sold only 10 licensed amateurs. tor legal purposes,
verified in the latest CaUbook or send copy 01 new license .
Call or write new for our complete ATV calalog
includingdownoonverters. transmitters, linearamps,
and anlennas for Ihe 400, 900 & 1200 MHz bands.
(818) 447·4565 m-f lam-5:30pm plI1. VI.., we, COD
P.C. ELECTRONICS T_ (WOORG)
2522 P.xlIOn Lane Arcadl. CA 91007 ... ryann (WB6YSSI

Pettersen Biggs, Aerospace Educa
tion Services Project. NASA Head
Quarters, Code XEO Washington. D.C.
20546: and Debi Dyer at Science ln
structional Specialist. Virginia Beach
City Public Schools. Virginia Beach.
VA 23456.

NASA's Central Oc ereucn 01 Re
sources lor Educators is known as
CORE. It was establIshed lor the inter
nalional and naucner distribution of
NASA·produced educational materials
in aUdio·visual lormal. Educational ma 
teria ls include Videotape programs,
compu1er soltware. and slide and film
strip programs that cnrcnere NASA:s
stare-or-me-an research and technolo
gy. To apply lor the CORE catalog.
contact: CORE Lorain COunty JVS
15 181 , Route 56. South Oberlin OH
44074; phone: (216)774 ·1051 Ex\. 293
ce zsa.

For more irlformaliOn about how to
get your school involved wil h l he
SAREX (Shuttle Amateur Radio Exper·
iment). write to: Educational AcliYities
Department. ARAL. 225 Main Street.
Newingfon CT 06111. III

not survive, lnteq>relthe usefulness 01
shock absorbency 10 areas olher than
nighl.

Review 01 what the students will do:
They will discuss payload packaging.
Students will design a "blueprinl o lor
the design 01 a package lor the raw

Follow-Up

Here are some good suggeslions
for 1oDow-l.4l activities:

1. Provide awards in various cete
gories--best decorated package. most
colorful package, most unique pack 
age. mosl ~kely to scramble. survival
of the fittest . and rressesa.

2. Have the students drop the box
es with a homemade parachute. oar
loon. or O\hef air-drag oevice.

3. Packagemu~ eggs.
4, Investigate exIst ing designs in

running shoes.

Inlormation Sources

The Sky School Instructors are

egg, They will construct a container to
proIeet a raw egg. They wi. record and
diSCusS data and results,

twO WAY RADII SERVICE

CllECl Fa: REQllIlEMmS

TUNE CIVIlES. FLTERS

CIBI. RF CAN ES. AMPS

EYAl.UATE AU. RF SrslEMS

"IYC" The Only Affordable Spectrum Analyzer
THREE FULL FUNCTION ANALYlERS TO CHOOSE FROM 600 MHz · 1000 MHz · 1800 MHz
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~~sr.::~~~ Aii
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"pcrldiv. l00:1 tuning ratiofor easy
, CtJJterF~ selection,',&:,MOf:G. "-",-,-,-,,,,"":

FALL DEMONSTRATOR SALE Like New One Full Year Warrantee
SA1800A Opt.s 1,3,5,6 $1895.00 • SA1000A Opt.s 1,3,5,6, $1495.00

Limited to Stock on Hand· These Are Current ProductIon Models -SAVE UP TO $1075.00

ITe INSTRUMENTS
m2 Orupelke Dr. Suite A

San Diego C.. 92 123 USA

MADE IN THE USA
TERMS; M!C, VlSA, Ali, CHECK.

MO. COD. P.o . (OAC)

SA600A 600 MHz S1 29H lO Opt.l 50 MHz marker $200.00
SA1 000A IOOOMHz $1595.00 0pL3 +f· ' KHz Fiha" $350.00
SA1800A 1800 MHz 51895.00 Opt.S Tracking Ocn. $'2S<l.OO
Opt. 6 Center Frequency Display $275.00

FOR MORE INFORMATION & SPECIAL SAU: PRICES
CAll 1-800-232-3501 619-277-4819 FAX-277-ti736

ITC AnaIyzcn arc the pcrl'cct
Low COIl choice for AU AM. FM,
SSB VHF, UHF, TV, PAN
ADAPTER HAM RADIO
NEEDS. Yau will save time &.
money with an rrc Low COIl
S_ _ .
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12V

with a lixed eneouauoo pad 01 say 10
10 20 dB. A hunk 01 perf board would
hold the parts inside the rlQ.

Dial Light Mod

Another popular l'T'KXliticatiOn cen
ters OIl the dial tight lor the mefer. In
the A rgosy II, you can turn of! the
LEO display, but the meter light still
remains on. The modifieatiOn is sim
ple : You just rewire the meter hgflt so
it is controlled by the same switch as
the display. So. when you tum ot! the
display. the meter tighl goes out, too.
T his re all y saves the juice when
working Irom a battery supply.

More Goodies

Since you can have your choice of
crystal filters with either l'T'KXlel. some
c t you may not know that the basic
fou r-pole 2.5 kHz fille r may be
swapped out lor a narrower filter, an
eight-pole with a 2.4 kHz bandpass.
It's a Model 220 filter. Most ot the
cryslal filters are sun available lrom
Ten-Tee. The same goes for esmc
tion manuals and most of lhe parts
makin g up the Argosy series.

Another liltle·known tact abou t the
Argosy is its ability to drive an ampli·

end up losing the power switch. You
must then either tum on me power
supply to the Argosy or use the mag·
netic Circuit breaker if you're working
from a 12 volt battery supply. I don't
know il this moourcancn will work
with me Argosy t~ haven' tried it.

To eliminate the dual pot for the
above modification. wire in the noise
blan ker so it's on all the time. This
trees up the noise blanker swifch.
You can use the noise blanker switch
to turn on the above circuit. A small
10k trimmer would replace the panel
mounted ccteencrretee, You end up

Photo A. The fWO crystal fillers arB clearly showo iIIlhe Atposy II, ThB 100 watt in
puf PA is hidden under /he shield.

Number 17 on your Fnclback c:ard

Low Power Operation

u by 'ten-t ee. If my memory serves
me, the mocrncanoes we re rather
heavy-duty, They were definitely root
beginner mods you WOlJId make in an
aft ernoon soldering session. II you
know the name and call of the author,
and the month and year 0 1 the article,
how about dropping me a l ine? rd
like 10 lell others aboul this piece,

RF Gain Control Mod

One 01 the most common com
plaints about the Argosy is the lack of
an RF gain con trol. The modification
I 'm describing req ui res you to do
some soldering directly 10 me PC
board 01 the Argosy, II you don'l feel
comtoneore doing this, then don 't!
The modification is simple, requiring
only a potentiometer, a diode, a re
sistor and a soldering iron. ThiS RF
gain control modification is by 1en
Tee from their ore bullet in TN2-525,

YOU'll need a dual concentric 10k
potentiometer. Re move Ihe audio
gain potentiometer. Connect the orig
inal auoo control wires to the center
potentiometer. Refer 10 the schematic
in FtgUre 1. Connect the rear sectce
of the potentiometer as shown. With
that done , you now have a va riable
RF gain centro! and audio gain on
the same potentiometer. But. yOU'll

>
10K ~

">

FIgUre I . SchematiC for the RF gam control mod,flcallon to the Argosy.

-

'OK

Michael Bryce WBSVGE
2225 Mayflower NW
Massillon OH 44646

The Argosy, Continued
The original Argosy. the modet

525. was inlroduced in the summer
of 1981. The basic rig went 10( $549.
The 525 was crsccnunuec In the
summer of 1983 to coincide with the
arrival 01 me Argosy 11. the model
5250 . The base price 10( Ihis rig was
$599. The Argosy II was discontin
ued early in 1988 at a price of $745.
Many thanks tor Tom $alive"i of Ten
Tee for (jigging up those details Irom
fhe Ten-Tee arctlives.

The Argosy and the Argosy II have
been in demand ever since they were
introduced back in 1981. SO. It'S not
surpriSing to see hams making modi 
sceucos to these rigs.

In an issue 0 1 (the now defunct)
Ham Radio magazine several years
back, an article appeared on modify
ing the Argosy. For the life of me. I
canoctrocete the issue or ident dy the
authOr of the "WOrk. I do know it was
quite extenswe and included a di9ltal
reaooct for the Argosy I. In tact. I've
been told. some 01 the receiver modi
tceuoes were included in the Argosy

In clu d es Clubs & Military
Still $50. + $5 ShIpping
& Hand lin g per Order

W orks on PC and M ac

Budunaster'. HamCall CD-RO!tlloob up
calls In S«Ofl<h. U.S. eaJls can be _n:bed by any
element. Indudlng name. dIy. stale. <'Ic. " TSR IS
Included 10 look up callslgn. from .lmMt any In ,
application, PrInt. 1~""I., No hard disk rtqul",d,
evetyIhlng t. on one CO-MOM! New CD- MO M dlK
~ "pr1I and October. with upda'ed IisUngs and
dozeM cl """ programs!

'.lUCKMASTER
l'UbHshlng

•

R1.4._UI30_lo'I'......I. VA :l3 t . 7 ~
1m~·5m 800".282-5628 ~

HamCall CD-ROM
u.s. and International Callsign Lookup

S early 1.000,000 U~IlJlll~

Thouu,,,d~ of Publ1c Domain Prollram~

BayCom
Modem

Low Cost Packet
for PC I Clones

• • ••••
,;;. -- -
-~.

re. lu,es: Software·based PACKET th.t makn yo ur
computer emutare a TNC. ~odem connects from
se"al poet to RIG, Watchdog t ime. & , Itftd 'e1ay PTT
~taodard. Ope.atn 'rom I2VOC.,l00ma.wall powe'
s "pply ,nelullell . Uses Crys tal eenrrcnee 7910 Ch'P.
VH F and HF. Loc_ & TXLED indIc a to rs Free copy of
Ve'~lon 1.40 Engli~h sollware Inc lud" d
Kil••.••. , • .$59.115 Enclosu re • • • • • . $10
ASHmbled & Tasted Board ••••• . _ $79.95
A...m bled & T..led In Box • ••••• • $89.95

CA Re'«Utnt' taa 1.75% " Ie' ra. S&H. S500
(;,,~u'e<1 I. Foreipn oraer, aaa 20 0/0 . For mora m/o

or catalop: ,ena Illptl ,iZt SASE (52t) '0 '

A'A Engimring E
2521 w.LaP.Ii... n . "".Itai.... CA t:lSOl . 114-t52·211 '

L
Fe alu t U ; Oot • D..,h ~ "mory . Low Le~ej Aud io
S,d.tone G.... ",ator w~h On board aud,o t.an. duC6r,
NPN opaotl cohclor kaytod OVIWI and "'lQ'" and LOW
apea.d rang. W .. ope.at. on "'''' than 5'1 and up 10
2fN Buill on a 3 00 X200 double .dad, pIalOld t1v0uv".
'old.r muk.d & charad... ''''_.....d elf""~ board
o.s'lln-eltoM inlO (lUr QRP T'ansc_..
Complele Kit Only ..•".,..•...",. $29.115
Assembled & Tesled $39.95
CA fNo.nls add 7.75" us.s 1&<. SHe $.1.50 (_ ....-.d/,
~_ign onhts add~. For mora",/o or cauJog:

",rod legal IU. SASE (52c) '0 := A.A Engin"'ing .r::
252t W.LtP. I""'I( . Ana,...;.... CAt 2lO1. 114-t 52·211'

,---Iambic Keyer---,
Low Cos.- Low Power· CMOS
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Photo B. These two trimmerpols set /tie ALC Iorfligtl power and low power. Photo C. The meier Ia"" can be eaSily turned ott tMItl /tie LED 6spIay.

"Like I said, You'll have to pry
my cold dead fingers off of

my Argosy II."

ner. Granted, the 50 .....arts of RF out·
put won' drive your Heathkit SB200
full biasi, but you can make it work,
Randy K08JN drlves his Heath am
plifier with an Argonaut 509. He wonl
say how nu::h he gels out. though.

Ten-Tee made a small PC board
which would l ix inside eilher Argosy.
Their part number lor this module is
80853. This module would provide a
delay break-in to cootrol an ex1emal
amplifier, Irs a rare l incl. If you want 
ed to. you could easily make your
own control board to do the same
function as the 80853 board.

There are two more easy-to-do
modilicatiCms lor the Argosy U. They
involve the setting of the ALC tnm
mers. There are two trimmers on the

80784-0 board. One sets me high
brnit lor the high power position while
the other will control the low power
position. If you're are a real ORP nut.
then 5 watls output is way too nu::h

powe r. By adjusting the AlC tril1YT'l9r,
you can have the power level you
want and still have full ALC con trol.
This is something the original Argosy
did nol provide. I have the AlC set
'or my QRP position at 2 walls. Since

my power supply is my batlef)' bank,
its nominal \IOItage is 12.5 volts , so I
have the ALC set for high power at
40 walls AF oulput. Higher outpul
power is possible. but the ALC LED

won't light when operating on the eat
tery supply.

II you have a dead transmitter on
an Argosy I, I'l l put my money on a
bloWll drivo r transistor on the RFfmix
er board lt80784 . It's 03. the one

with the sma! heat sink. It seems if
you switch from high to low power
while transmitting. you" pop 03.

If your Model 525 wi! no! read lor
wa rd AF power, check diodes 06,
07, and 08. Also check Jor cootinuity
on L 15. It has a tendency to become
open. All these parts are located on
the SWAow-pass filler board '80805.

Even though they are no longer
made, both the Argosy I and Argosy
I I can sti ll be hea rd on the ham
bands. Irs really rare nol lo hear one
during a OAP conlest. At Dayton. tt's
very common to see a sign on some
one's back reading , Wan t /0 buy
Argosy I Of II. Like I said, You'Dha1l6
to pry my cold dead fingers off of !!:!t
Argosy 1/. •

Walking-Stick Vagi?
" old lI ;n yo", h,mol__n', I ",.Ik,"~ ".'k
on""" "I I lu,mnu ", ",i," '01"1>.', enJ" lit" ,n·
oide lre. nI~d e""n.. of I 4 elrn",nl y.~; Ihll __
I:''''' tOjlCl~' ,n 2 ""nu' ,"", Ik . <l y lo u tl>.· T·
1101" ', Ready '0 ll'" you, ,,~n.1 , ~,t ,'I I ""Ir
int" tb<' "I""" ',N" I,Uk ",I' h' dU'I' "">! ~". t
hI. h e' y' hmg In, clcon • .-.I "~h ' , n<I " ~,~h.
2"",~" 57,9. m em S4~. Wo j~ho ""1\1 Ih. _
Add Sf> Sh ,ppin~ I< 11• .-.11'"8 ' In'o I.

A ntennas lt e.\·' ( )rd"r 11001.i ne
11<" ~IXlto2·~ 1'''''' .0 UT lWt.:)~ 801 .173 84H

CIRCLE 324 ON READER SERVICE CARD

Subscribe to
73 Amateur Radio Today

Call 800-289-0388

VHF UHF MICROWAVE
Transverters:

6 M. 2 M. 222 MHI, 700'I'l. 902. 1296. 23001 ,
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Amateur Radio Language Guide
• Hundreds ot pnra..sea . eSjl&Cially lor tho N1m ,ad.. ope'ator
• Vol. 1 • f ren ch. Spanish. Garman, JaP'llP>eu. F'!.>lsl1
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Speak To The World
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GIVE YOUR

HR-2510 HR-2600
1/" ,' ''ff~ fra'Mr ,' '" ""

"BIG RIGS"
CHIPSWITCH

4773 Sonoma Hwy. Suite 132
Santa Rosa, CA 9 5409-4269

CIRCLE 2'6S ON READER SERVICE CARD

Say You Saw It In

73 Amateur Radio Today

Handheld Power
Amplifier Kits

Ultra compact 2 meter linear
amplifier kits. 12-14 volt
operation, high gain with

TR switching

15 watt (14.5 dB gain) $60
30 watt (10 dB gain) $70

(51 0) 644-3779
FRa. 1442 Walnut 51. #406

Berkeley. CA 94710
CIRCLE 2530N REAOER SERVICE CARD
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PACKET & cOMPuTEiis"
Digital Amateur Radio

Creating a Working
AUTOEXEC.NOS

LeI's start our look at the entries
mat are necessary \0 produce a work
ing JNOS station. These are me en-

the AUTOEXEC.NOS file, we'll divide it
into logical sections. These sectio ns
are not enlorced by JNOS-they are a
convenience lor us.

t ers lake a look. at the conventions
used in the AUTOEXEC.NOS rne. Be
low is a typical entry:

it!) uses the fi rst thre e bytes for the
network address, the last byte for de
vice addresses.

The most common addressing
class used in the amateu r TCP/ IP
world is C. Amateur addresses always
start with 44. This is the address tor
the domain AM PR.ORG; the name
ampr.org amps to the addresses that
lie in the 44.x x.xx.xx address space.
All amateur addresses assigned by IP
coordinators are senl to a host at the
University 01 California at San Diego
called mirrorshades.ucsd.edu . This
host acts as a router. This means that
any time Ihere is traUic anywhere on
the Internet that starts with 44 , il is
sent 10 mirrorshades, which looks at
the address and sends it on its way to
the correct gateway.

The second byte In an amateur In
ternet address points to a particular
re gion 01 th e world . For example ,
44.48.xx.xx is somewhere in Indiana,
because or the 48. The 48, in this
case, is the Indiana subnet. How the
next two bytes are used is up to the 10
cal IP coordinalion mechanism. Here
in Indiana, we have regional subnels
(yes, you can have subnets in sub
nels). I am located in subnet 70. This
makes my first three bytes : 44.48.70;
add 21 to this and you have my com
prete address: 44.48.70.21. 21 is the
hosl (I also call Ihis "device," since it
could be any sort of networked hard
ware) portion of the address. There

The domain command sets or dis
plays paramelers related to mapping
between names (e.g .: nt ewc.amcr.
org) to numerical (e.g. : 44.48.70.21)
addresses, and provides a way to add
DNSs (Domain Name Servers) to your
configuration.

This translation service is very im
portant. To understand why, let's lake
a look at the two types 01 addressing.
Numerical add ressing is the "native"
way that TCPIIP determines ho w 10
l ind a device on a network. Here's
how it works: Each numerical Internet
address consists of lour bytes. Each
byte-eigh t bits 01 informa tion-can
have one 01 256 values. When an In
temet add ress is writlen it is usually
done by writing the value 01 each byte
(in decimal notation-thai is base 10
or "normal") separated by a dot (.). In
temet addresses come in three class
es-A, B, and C, Class A addressing
uses Just the first byte to dislingulsh
the network; the tasl three bytes are
lor the "host" or device version. This
sort of addressing is used when there
are lew networks and lots of dev ices
connected, Class B uses the urst two
bytes for the network, which balances
the number 01 available network and
device address. Class C (you guessed

DOMAIN

tries lhat create a basic conl iguralion
which will let you get your JNOS sta
tion on the air.

# 2861386 clocky"tsar

'tsar is the parameter that we are set
ting (this tells JNOS that you are using
a 286 or better clock). Separated by an
arbitrary whil e spac e- spaces or
labs- is, in this case, a binary swildl.
11 is called "binary" because it is either
on or off. Most JNOS commands that
use binary switches accept a variety 01
values: y, yes, true, on, 1, set, enable
(10 turn a feature on): and n, no, raise.
on, 0, clear, disable (to turn one off).
The "#" precedes a comment. wnatev
er follows a # on the line will be ig
nored by JNOS as it processes the liIe.

Jeffrey Sloman N 1EWO
P.O Box 636
Franklin IN 4613 1

Gelling Sta rted with TCP/IP.
Part 5: AUTOEXEC.NOS

{This column is Part 5 in a series on
using amateur rCPI/p. In this series
we are using KA9Q NOS in the form
of JNOS ( WG7J) version 1.07b or
I .OSe. The software is available in the
"Packet & Computers" area of lhe 73
BSS: (S03) 924-9343. 300-2400 baud,
8 data bils, no parity, one stop bit.}

The primary ccnuquratton l il e
for NOS is AUTOEXEC.NOS. This
fi le functions much like DOS 's
AUTOEXEC.BAT. Ent ries in it are exe 
cuted as if typed in at the JNOS com
mand prompt. JNOS also offers a fa
cility to include oth er files in
AUTOEXEC. NOS by refere nce .

Some entries in AUTO-
EXEC.NOS are posilion-dependenl
that is. certain statements must pre
cede them to get the expected result
For the most part, though, the order in
which statements appear in the file is
arbitrary. In order to easily learn about

Model TWM
T,anse, Slim Line
Window Mount Kit

Model T144·10
T'an se' Modil,e<;j
Gain Quarte'
Wave Antenna

III IRANSEL
m HNOLOSIE'
A DIVISION OF U ELECTRONIC INDUSTRIES
123 East Soulh Siren . Harnysburv , Ohio 4503.2

1 (800) 829·8321

Model TSC1
Transe. Suction Cup
Mounting Kit rc;

Wrlle lOTa Full li ne Anlenna Catalo; al No Cost!
- DEAlERS WELCOME -

Made In Th. USA...lIecause II Matl....1
P.O. Box 1234, Olmito , TX78575 (210) 350·5711

Model CPX counterpoise ki t for Butternut models
HF9V-X, HF6V, and HF6V-X; substitutes for ground or
elevated rad ia ls. Self-support ing tub ing bolts onto
base of antenna. Mast not provided.

BUTTERNUT ELECTRONICS CO .

Model HF9V-X (shown to the left) for 80175, 40, 30, 20,
17.15, 12,10 and 6 meters.

No, we won' t insu lt your intel lig ence by tell in g you that it 's a
"hallwave" or that ANY vertical will operate more efficiently without a
good radial system than with one; it cert ainly won' t! If you want
expensive fairy tales talk to our competitors! If, however, you've no
room for even the smallest radial system just install the most efficient
multiband vertical in the business, the HF9V-X, over our counterpoise
kit. You'll not only save a tidy sum but you'll work DX that the shorter
and more lossy no-radial 'bauwaves" can 't touch because both the
HF6V"X and HF9V-X use longer active element lengths fo r higher
radiation resistance and greater efficiency on more bands than any of
the so-called halfwaves. Ask for our free brochure for complete specs
on all Butternut models and receive techn ica l note DLS-1 "Dirty Little
Secrets from the Antenna Designer's Notebook") that shows you how
to calculate the probable efficiency of any vert ical antenna using the
manufacturer's own specs so you won't have to learn the truth the
hard way!

A NO-RADIAL VERTICAL
THAT COVERS 80 OR 75 METERS?

THERE'S ONE NOW!
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are up to 255 devices on the 70 sub
net. Why not 256? Because, by con
vention, hosts are never assigned 0
addresses; these are reserved lo r
networks. The address 44.0.0.0, lor
example. ack:lresses the tratllc to the
ampr networlL

OK, so now you have some IcIea of
what the numerica l address Is and
how to read it. What about the name
stull? Obviou sly the nu merica l ee
dress is MI particularty user friendly. It
is also absolute-that Is. always points
10 the same mach ine or device .
Names get around both 01 these
thing s. First, It Is a lot easier to reo
member n1ewo.ampt.org than
44.48.70.21 . The first part Is my caM;
the second Is the name of the amateur
Internet Stbnet. This lofmuLa worlts tor
most amateurs on Intemel- though
some use SSIDs (Secoodary Station
Identif iers. e.g.; N1EWO-1) or other
names.

The other advantage of names is
that where they map can change arbi
tra rily. For example. 8 while ago. In
this coturm. I reported on K9IU and its
Intemet<- :>8mpmet gateway. In the
piece I specified K91U's numeric (In
ternet) address. Because of lhis. when
th e sysops of K91U had to ma ke
changes 10 their hardware conr'Oul8
uon, whiCh moved the gateway to a
new Inlernet address. they had 10 do a
bunch oflancy lootwork . Had I Instead
just told you about K9IU.AMPA.ORG.

II would have been a simple matler lor
the sysops to ten mtrrorshades that
this name now mapped to the new ad
dress.

So this domain stutl is pretty lroocr
lant. Most of your domain name eer
vces win come from looking at a local
I~e caned DOMAIN.TXT-this file con
tams names and their associated In
ternet addresses. To do this name-to
address mapping, JNOS looks in the
DOMAlN .TXT lile and linds the entry
that matches the name It Is working
witt\. This means opening the file. and
parsing (reading and interpreUng) it-a
very (tirne-) costly operation. A TCpnp
oonversation invOlveS lots 01 packets.
each with a header that might require
this transtatloo. Because 01 this, set
ting ~ the domain services can have
an etleet on perfom1ance.

The first setting we" look at is the
cache size . A cache is a spa ce in
memory which is set aside to sto re
some particular sort of memory ob
Ject- In th is case. a na me<->ad 
dress mapping. When JNOS needs to
make a translation it will urst look In
the cache (much laster than opening
and reading a liIe) and us e what It
rinds there. II you have recently com
muf1icated with a station this in!01Tf\8
tion may res ide in the cache and
speed things up. The cache size is set
with the command:

domain cache size <n>

wh ere domain Is the comman d.
cache size Is the subcommand. and
<n> is tne number of entries to be
cached. The tlmit Is based on avail
able memory and the delau lt Is 5. You
should set this parameter to a number
large eMugh so thai you usually don't
have 10 open your DOMAIN.TXT ue.
You can tell II this Is happening by
watching lor disk acUvily when your
station trias to resolve a name.

The next domain subcommand 01
ln te res t is "translate.- This subcom
mand determines il JNOS will try to
convert nume rical addresses to
names whenever it displays !hem (in
trace mode, lor example). This can be
a real CPU hog. so unless you reaty
need II. turning II 011 is a good ielea. To
do Ihls. the entry should be;

domain translate ott

The last domain SUbcommand lor
the AUTOEXEC.NOS needs some ex
planation. It inYo/IIes the use 01 a De
main Name server, or DNS. II you IiYe
within radiO earshot 01 a real Intemet
gateway this may be 01 use to you . A
DNS Is a machine thai has a compre
hensive DOMAIN.TXT lile. When you
try 10 use a name that does not ap
pear in you r own DOMAIN.TXT file,
JNOS will contact a DNS that you
have scecmeo. II the DNS has the
name you are looking for. JNOS will
add it to your DOMAtN.TXT. This is a
great service II you can lake aoven-

lage of It. The command looks like
this:

domain ecoserver <host:> <time
001>

wh ere domain is the command.
addserver is tne subcommand.
<host:> Is the host lD 01 the DNS, and
<timeout:> is an optiona l t imeout in
secoms.

You can control whether your sta
tion updates the local DOMA IN.TXT
based on the DNS server response
with:

domain update <boolean>

where -oo-na.in" is the command. "up
date" is the subcommand , and
"<boolean>" is on. 011 O.f one of the
eqylvalents mentioned eerter.

Finally. you can tum your own sta
tion into a DNS using the corrxnanct:

domain dns on

where -oo-na.in" is the commai'd, "dns"
Is the sutx:ommand. and "on" enables
the DNS server buill into JN05-the
datautl is 011.

Next month we 'll continue with
AUTOEXEC.NOS, taking a look at in
terlace configuration. (NOTE: A work·
ing JNOS AUTOEXEC .NOS Iile is
available on the 73 BBS In the "Packet
a Computers" Iile area . Th e lile is
named: JNOSAUTO.TXT.) iii

Why buy a TNC?
PCHFFAX +PCSWU179,OO
SPECIAL COMBINATION OFFER

CIRCLE 49 ON READER SERVICE CARD
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ABOVE & BiyiiiiDoedb~k~'d

C. L. Houghton WB61GP
san Diego Microwave Group
6345 Bacfger Lalee Ave.
San Diego CA 92119

The winter wealher and all of us ill
effects should keep you in doors
awh ile, leaving you more lime tor in
house construction projects. Continu
ing along wilh that theme, this month I
would like to cover a few little gems to
keep you and your soldering iron busy.
Let's consider construction of pream
plifiers fo r the low VHF range. This
monlh I'll cover component selection
and parts substitution, and how 10
modify circu its accordingly. The prima
ry goal is to use components you have
on hand . Consider a dual-gate MOS
FET preamp for SO MHz, See Figure 1
for the schematic details .

The amplifier shown In Rg ure 1 can
work well over Ihe frequency range of
10 10 50 MHz , Th e 406 73 duet-gate
MOSFET is capable of higher frequen
cy operation; however, there are better
oevces today for those applicalions. If
you wanl to build tnts cncun il will
work: however, n is primarily used for
component selection examples. With
Ihe sch ematic diagram (Figure 1) in
mind, let's go shopping for parts. Oon't

VHF and Above Operation

go and purcha se everythin g brand
new-a tot of retailers would appreci
ate that. bul rather see what compo
nents you have on hand that can fill
me bill 10 hold down costs and keep
fhe orolect in a "hobby" realm.

Use the design in Figure 1 as a
guide. It need no! be touowec exactts:
most component va lues can be var ied
about 10% withoul changing the circuit
performance. You do not have to use
the exact material specified for the res
ona nt eleme nt s (tuned ci rcuits).
Changing these components can be
v ery ccst-e trecnve It you can use
something you have on hand.

Lei's lake a closer look at the reso
nant elements, the lndcctcrs and the
capacitors that form tllis part of the cir
cuit. The inductors used in this circuit
are two variable 2.1 microhenry (l!H)
coils and two 25 ~H inductors. What
do we go shopping for in the coil de
partment? Two or three RFCs whose
value Is 25 IlH and two 2.1 IlH induc
tors for the resonant elements. The 25
I-lH RFC's role on the input is not vcry
apparent. This RFC provides a ground
return for both the input luned circuit to
the amplifier and a DC path for the oe
tector diode 10 ground. See Figure 4. II
also matches the diode's higher

impedance. (Here is my chance to slip
In some m icrowave activity) . T his
preamplifier Is normally used in WBFM
applications for a diode detector in a
microwave cavity. For 10 GHz, Ihis is a
section of waveguide, and for lower
frequencies It could be a lin can called
a porapiexer. II's basically a tin can or
waveguide whose size/opening is the
rig ht ctmensicn for the frequency 01
use. For 10 GHz. a copper pipe t - In
diameter is about right. For 1296 MHz,
a one-pound collee can is perfect. The
diode detector is placed 1f4 wave
leng th at frequency Irom the bac k of
the can and at 90 degrees In reference
to the diode orientation. There are sev
eral ways this same coupling can be
done but this is the most inexpensive
method. Such a detector diode has an
impedance of aboul 200 to 400 ohms,
and when coupled to a preamplifier It
will deliver maximum when the am~lli

er input circuilry is matched 10 this
same impedance range, hence fhe in
put circuitry.

The output induclor (RFC) is used 10
separate RF and DC. It drives up DC
power from the output coax and powers
the amplifier for operation in a remote
location from the main station equip
ment. The ether two coils comprise the
tuned circuil and are shown as variable
coils. They can be fixed if we wish 10

make the capacitor (15 pF) var iab le.
The circuit will work well either way with
variable coils or variable capacitors .
This is one 01the cost-enecnve choices
to make by using your "junk box."

What form can the inductor take to
make the circuit work? As an example,
take a toroid that Is capable 01 working
at 30 MHz. Look at Table 1. Looklng at
toroid cores from Amidon Associates,
a popula r amateur parts supplier, we
determine thai a T-XX·6 or T-XX-12
core is suitable,

At this point the -6 (yellow core) is
the most important ingredient. The
table states that a -6 core is good lor
10 to 90 MHz use. A red core -2 could
be used, but the Irequency stated is
not suitable; It's good from 1 to 14
MHz max . Alternale ly, a -12 core
(green and white) would work, but
mare kind 01 overkill ; put this idea in
the "might use" category. A -6 (yellow)
core would be an easier core to locate
In the Junk box as if is very popular.
more so than a -12. In ether case, let's
use the -6 yellow core and proceed to
wind a 2.1 ~H inductor.

The Amidon charts list the toroid
cores by core size (the XX above) and
type (-2 or -6 or -12. etc.). Amidon has
published a numerical va lue called
"AL" or (l!H pe r 100 turns). Wilh Ihis
"Al" value for a selected core size we
can compute the exact number 01
turns lor our 2,1 ~H inductor. Let's se
lect a T-2S·6 core. By the way, the "2S"
01 the pa rt ioentnceuon number rerere
to the size of the outer diameler of Ihe
core, in nus case 114". In comparison,
a T-37·X would be a core with a 0.370"
diameter. Now, looking at Table 1, the
"Al" value for Ihe T-25-6 core is 27.
That means that for 100 turns on a T-

ELE TRONIC
COMPONENTS

KITS! KITS! KITS!
No.1 in High Q ua lity Educationa l K its

• FM T ransmitter. 3v supply, range 400 yards $19.95
- 2 Stage FM T ransmitter. our most powe rful 10 dale $24.95
• Sound activated switch for tape recorder $19.95
- FM Telephone T ransm itter. range 200 yards $19.95
- LM 1H6 A d' A I ' I~ artablc ur $4 -_ U 10 rnp 1 rcr, vana c gam , I .9 .,

• DTM F Decoder/Panel Meter. 16 digit LCD display $54.95
- 68 HC705KI Micro-controller K i t $49.95

Shipping & handling $5,00
FO«l ign orders $1 0.00

WIN ARE ne PX NETS
AU.. ON illE NATIONAL

TUNE-UP
FRl!QUeNffl

ORDER YOUR KIT TODA Y!
Plea'" ",,,d ~ 1.1_) f" r ,'"mr'- 'e l i, ' in~ <\f o'er .1() Kil> '"

S.~.IXI fn' , I{~) . i'"""I Su,,..,illa,,,:<ICn""'''' SLl lw illa",'"CL!"l n~

1\11 d". i~n, r" ll) le<tc-d "nd ~L1"",n 'eed '0 ",o,k
E"" II"nt doc,,,,,(,,,,, ,i,,,, "i 'h "'hom",i,' Ine'rla i" how il "nrh, f'(" Bo"nJ,

hal" ,i1~ "cr."".,.." ,Ia)' "" tl><: lur 10' ,''''''I''",,,nt rl,,':o"'ell r.

• ~Ilo" s ."<lUI" "<Irk an Sol SSII, i~n~1 u",ler
a 211"' • • ~ ,·"cri...

• rNj"i'''' 12 \' I)("_ ",,,all., .,aih,bl. r,,,,n
Ih. "ccoss,..,· ja"k " n .•'n" r ri ~.

• ,h""., Hit., "I'"'ali",, "i lh iI' 2 ,·"1,,,
l W .

• <a,il~' in'hll1' b<1" ..~ lh< r i~ ""d an
"lernal speaker ", Itt'adl,h"n",.

• <~n h. Iof! ,on "1I1he lim. "hil. "I'"ralin~

SSII.

DIGITEQ
I() Howard Street

Hufl';lIll. N Y 14106
(7 16)1;.'i1 -0449

FA X (7I 6 )l\.'i1-.'i041

a u lum" lic " "I(h ""di" f1I 1~r

'la gicall~' removes a ll
het er-udyn es caused by
tune r -s . ca rr-ie rs, C\\'.
computer RFI and other
~ i llli la r QR\ I!

Heterodyne Headache #14.226.5
Get fast relief with a Wh~' 1i,len II) c" rrier,~

U ® The ~lull:ic:\ OIch rill er :

magic I Dolch . i,rull.'a" ''''''alk.:\'' ' ''n i n~i, n''''"'''''.•·•

CALL...
(800) 992·9943

for your
FREE

- ;;;a CATALOG..:=:~
2401 Hwy. 287 N.

Mansfield , TX 76063

Whether you order 1 part or
all 42,738...MOUSER stocks
and...ships same day!l

MOUSER~
ELECTRONICS

Sales &. Stocking Locallons NaUonwIde

CIRCLE 64 ON READER SERVICE C ARD CIRCLE 55 ON READER SERVICE CARD
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purposes. To grid-dip a 10rOid tunec
circuit put a tum or two on the core
and make an ex.ternal two-tum coil
with a short section of wire. Couple the
dip meter to the external lernporary
coil and you will read the actual toroid
resonant Irequency direclly on the
grid-dip meIer. Adjust accordingty to
meel your parameters. Add or remove
turns or vary capacitance values to suit
your requirements. Try ing to do this
without the bnk co~ tor testing is very
ditliO,ll1. See Ftgure 3 lor this method
of griO-dipping a toroid core.

An allernate 10 the 1oroid ooil IiYOUId
be a small 118' or so diameter slug
tuned COit lorrn. TNs form could be Iak
enlrom an old lV sel lF amp circuit or
similar circuitry lrom a junk PC board.
Remove the coil lorm and any wind-

- .. "", W
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10plio n,, '- -
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- "100 K
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Figure 1. 3D 104Hz IFpteamplifitN sctJema/ic dl<Jgram.

0.07nnn is 0.278686675. and that
times 100 equals 27.888. So we need
28 turns of wire on our T2506 core lor
an ioductallCe ol2.1 "H.For lhis appli
cation. a wire size ol .28 to.30 gauge
enameled wire would be used. Bene
fils from ltlls serectoe are fhat the in
put and output toroidal COils would not
couple between each other, minimizing
a condition called talking or crosstalk.
That's OSCillation when the input 01 an
ampliner finds me output

TorOid cores maintain the magnetiC
lield wilhin lhe core strucllJre and min.
mize ex.ternal lields. You can ver ily
resceaoce ol your toroid and its capac
itor combination by using an instru
menl called a grid-dip meter. Torlod
cores are dillicult 10 grid -dip without
some external coupling added lor test

e,

1"

e'II5PF
..

AF Inp'"
Zo _ 20G

2506 core the n1IctallCe would be 27
"H. (Note: We fright not be able to get
100 I\Ims on lhis size core. but 1his is a
figure used for calculations only and
rot actual winding). To determine what
2.1 " H would be. a little maltl is need
ed,

Table 1 show s Inductance il you
were able to wind 100 turns on various
type cores. On some smaller cores it Is
Imposs ible to wind 100 turns so this
number is imaginary but II is used in
calculahng the required inductance
lrom lhat -At- number.

The formula 10 determine the turns
required is as renews: turns ", 100
bmes the SQuare root 01 lhe required
inductance. A required inductance 01
2 .1 "H divided by an At 01 27 equals
0 .07777777. T he squa re root 01

ings on the form. For a 118" coil Iorrn
(slug-tuned). 12 10 1041urns 011204 wire
have 'l'IIOf1Ied wei lor me. You can ex
peOOlent with the wire gauge and par
allel capacitor using the same old grid
dip meter lor" testing before placing the
coil and required capacitor in the cir
cuil. I am trying to remember- I be
lieve that I used a 25 to 40 pF capaci
tor to resonate Ihe circuit at 30 MHz. A
teeter in th is case was that the colt
form I used had a g ro und shiefd
around the coil form and lhis affected
the entire circ::uil Also. using a seec
lion l rom the junk bo x. can lead 10
some uncertainly on what yoo have
torm-wtse, bu t verification with the
grId-dip meter will remove a. doubt.

Remember to measure everything
so it will properly l it in ltle circuit. Also.

,---- -------- --, placing shielding in close

prox.Imity to the coil form
can detune the c ircuit;
keep th is in mind when
placing shielding. If yoo
do not use a shield cover
(can). there could be Sl.b
stantial couping betWeen
input and output and olh
er shielding techniques
ne ed 10 be employed .
Give different methods a
try as not much is at risk
here . The benefit from
this co nstruction Is cos t
becaus e you are more
likely to lind jun k COil

forms than toroids. Check
o ut stab ility a nd add
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. . . Fast and Easy
With the "PC Packet Station"

By- PKT Eleclroniclo. Inc:
Mote than juslo TNC. tile "PC Pad<e1 S1at>on is a complete pad<e1 radio $1ation 1or 1he IBM PC irIcluding:

•> VHF Radio Transcei ver by Mo to ro la <
· >1200 baud m o dem -c- ->T NC Software <-

You just plug the PC Packet stanon into a hal! slot in your PC. plug In your VHF antenna into the card,
load the software and you' re on packet, it's just that easy! PC Packet Stations are 5419 and up.

VISA. Mastercard and Personal Checks gladly accepted. Dealer lllQuines welcome.
PKT Elecl roniCs. lnc . 2668 Hayen lraw Ave. DayTon, OH 45414 (513)454-Q242 Voice and Fax

Get on Packet Radio . . .

INDIANA HAMFEST
& COMPUTER SHOW

Tired 01your tow speed 1200 & 2400 baud ietecom modem and want a new high speed modem? But. do
you buy a 14.400 now. Of wait lor 19,200 to stabilize? We havt;,.a better soIutiOf1: a Digicom scnwere
upgradable internal modem. II is based on Digicom's Softmodem Technology, which attows the modem
to be upgraded just by ClOwnloadlrtg new software. Suggested hsl 5258 our Pnce~

SUNDAY, MARCH 13, 1994
Indiana State Fairgrounds

Indianapolis, Indiana
Open at 8:00 A.M.

• All Indoo rs . Free Parking - Paved Lot s . Ladie s Programs . Forums - Ma ny Nat,ona lly
Ad ye rh s ed Commercial Dealers . Flea Ma rket . Over 500 Tables

Talk-in on the "Mighty 525" (2.1 KW out) - 145.25 MHz
COME" ENJOY A SHOW BY OUR " QUALITY" DEALERS!

For Tables: SASE To : AIleen Scales KC9YA. 3142 Market Place, Bloomington, IN 47403, 812-339'4446

CIRCLE 390' ON READER SERVICE CARD CIRCLE 133 ON READeR SERVICE CARD
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FIQure 2. Drill/X1 and etched PC boards ror the 30 MHz IF preamp are available toe $4 plus $'.50 S&H per order from FAR
Circuits, 18N640 FIeIC1 Court, Dundee. IL 6Q118.

Mailbox

Raymond Elsner ot umetco. Col
orado, writes, "'00 you stil have any of
the 10 MHz frequency standards avs il
abler (Model T-424, Irom 73. AU9Jst
1992.) Well. rm sony to say. no. They
were a n item that I picked up and
when l oitered them I did not know that
they would be so hot. I did pick up all
that the locals did not and made them
ava il able. However, now they are
gone. Jf I ever locate some more I will
let everyone know,

Arthur WtFXL is looking for a noise
bridge lor 144 MHZ. He is try ing to
construct one. I saw a uni t that was
good 10 pHF in the RSGB HandXlolr
and recorrvnend the Circuit to Arthur. I
have never used a noise bridge as I
am blessed with a n HP-250
impedance meter thai [ use for anten
na measurements. It is another way to
verify antenna Impedance , The HP
250 was more sophisticated in that you
could determine at exactly what fre
quency from 30 10 500 MHz the resis
l ive and capacitive compon ents 01 the
impedance product were. You cou ld

GHz, special low-losS chip-type capac
itors need to be used. These cepact
IOl'S are slill chip·type capacitors but
are construcIed out ol special tow-loss
materials such as porcelain lor a very
high dielectric and ce-oss character
tsucs at higher Irequency microwave
work . Each one 01 these levers in com
ponent parts represents a price In.
crease for Increased qua lity of the
component. Disc capacitors are about
a dime each. mica caps are 30 to 50
cents each, surlace-mount caoacnces
are about 50 cents each, and high
grade tow-loss RF types lor microwave
ruo Irom 50 cents 10 a dollar eacn. Just
as Irequency increases. so does lhe
price and quality.

I hope I have given you some basic
considerallons lor amplifier construe
lion and when and what parts to try
and select. I heartlly suggest starting a
Junk box of components lrom scrap PC
boards and old TVs and radios and
whatever components you tlappen to
locate at I lea markets and swap
meets. I have resisted the urge to pick
up only what t want when 1 am sh0p
ping lor ccecoreeis and it the price is
right, I usualy purchase tar more thai I
witl ever use. An these parts are stored
away tor "that day· and men I don't
have to run 011 shopping and can use
the time construc ti ng on the work
bench.

"
,,~~~s

o
if"'"13

TOP V,,'''

indicate resonance in tuned clrcuits-a
very handy Instrumenl on the work
bench. I have had several 01mem over
the years and the grid-dipper I now
use is a James Minen soli<f.s\ate unit
There are many dilierent models and
they all are quite good. I have even
seen some in mil itary surplus for under
$SO.

Well, mars all I have to contribute
on me selection 01 the components
that seem to be most troublesome .
The other components for capacitor
values and resistor values need not be
ouucun and 10% or more tolerance
components work out well. The only
consideration hefe is in !he caoectors
tha t will carry RF; they should be se
lected !rom esc ceramiC Of mica types
for good low-loss capabilit ies. If the
frequency 01 the a~diel" is inaeased
10, say. oyer a GHz, IhElfl chip caoee 
tors would be a better choice. Stan
dard chip capacitors or surlace-mount
ch ip capacitors exhibit low inductance
as they have no leads to hook them ln
to a ercun. They are essentially lead
less.

As you increase Irequency aga in,
lrom hil;ter in me GHz range to OYer 3

1H23
Diod e

! L Co n , 2 .111M

Cable To G. ta,
J

40 6 73
Ca pa cit o r , MOSFET
P. rt Of ,

;: 2511H =i= 15 pF
Olod. Mo unt ,
(low .... Iue) , ~ RFC

~ RFC DC Ratum FOt Delector Diode
And HIiI'"' tmpedance Mat c,", Network
or About 200 Ohm.

•

FRERP

3.....

•

G>ld Olp "Itt..

or Amidon's coil chart, to determine
the number 01 tums required. In eilher
case , the exect component does not
need to be used. I~ something
and try it oul. Wha t do you have to
lose but time and a component you
have on hand? Even if it does not \lltOf1(

you have gained something Irom Ihe
school of hard knocks. Most 01 th e
time a substituted component wiU \lltOf1(

and do il well.
One olher Ihlng 10 remember Is tnat

any coil you wind will vary from a stock
circuit. Using Amidon's chart for the
foroids !hey sell will result in a coil very
near the inductance you desire. But,
as with all things. it depends on how
you distribule lhe wi re tum s on the
core. Toroid cores wouod !Or maximum
efficiency have th eir wire spread or
distributed over at least 80"ll. of the
eore.

Slug-Tuned Coil Forms

You can replace toroid cores with
small-diameter coil forms and lixed or
adjustable capacitors and the resul ts
will be the same as long as coupling
between the dillerent COils is rot greal.
Coils and eapeotors can be preset be
tore mounmg to a Circuit by checking
with a grid-dip meter. This is actually
an OSCillator with an inl:ticator and will

' IU Il· tn
COli

U pF

o.

shielding il needed to make the circuli
an amplifier instead oran oscillator.

Another consideration lor the resc
nanl Circuit ls 10 put a cecec to- of 60%
or so 01 lotal value in the c reon and
IJSe a small-value variable 10 make fur·
Iher adjustments. This can be a real
benefit lowards ellJ)efimentation. I am
nof going to get into other considera
l ions such as cevce substitution lor
the 40673 dual-gate MOSFET.

The tuned circuits thai are used In
the input and output ci rcui t can take
many different torms and the results
will be nearty the same. Some experI
ence can be beneficial bUt you aree't
dealing with a high dollar amotml so
you can ex-perimen! and learn a lot
through what I can !he "'Edison E"ect·
Ther s the procedure used by the
renowned Inventor Th omas Edison
who , through many tenures . createc
deviCes of esceeeoce.

What I mean is Itlal you should teet
free to use a SUbstitution component In
different circuits and see what the re
suue are. They might not all work well
but I assure you Itlat with a few tries
success will be yours. If the d esign
used filled capacitors and toroid
WOUI'Id inductors to a eeeone il'ldUC
lance . be assured that the creator of
thiS CirCtJil used an impedance briclIJe,

TorOi<l Coil Wll,",
Two T,,,,, T" t lln ~

Fl(Jure 3 . Method 01 fJliCk!ipping toroid cores.
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(Core type and data courtesy of Amidon Associa tes. 12033 Oslego St., North
Hollywood CA 91607.)
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TIR 139
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TJR "9
TJR 116
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the market. The most lnexpeosrve rfgS
I have seen are priced near $700. Next
month, in response to this letter, I plan
to cover a conversion approach for a
microwave IF using a row-bane SSB
transceiver for obviously SSB genera·
uon . covering modifications needed.
Later I will detail a simple 2 meter con
verter to tie th e package together .
There are several possible rigs tha t
can fill the bill for inexpensive SSB ra
oos such as the Radio Shack 10 me
ter SSB rig or other similar units.

Well, that's it for this month. Next
month I will expand on the ccnver
ston of SSB ri gs for micro wav e
SSB use. As always, I will be glad to
answer questions about this and simi·
tar subjects. Please send an SASE for
a prompt response. 73 Chuck
WB6IGP. iii

Table 1. AL Values (~H1100Turns)
MH,

Core RED VEL BLK GRN&WH RED = 1to 14
Typ. ., ·6 ·10 · 12 VEL = 3 to 21
T·200 120 105 BLK =1010 80
T·130 110 96 GRNlWH = 50 10 200
T·50 50 40 31 16
T-44 57 aa 33
T·37 aa 30 25 15
T·25 34 27 19 13
T·16 22 19 13 8

set an antenna to 50 ohms on the hair.
line. The long and short of It Is that I
have done just as well with a simple
SWR bridge that was home-construct
ed. I guess it demonstrates just hew
well you want to match something or
how accurate you need to be. The Hp·
250 worked great but, as with all large
devices, it went out the door, replaced
by something smaller. If anyone can
help lurther, contact Arthur at 6453
31st Avenue North, SI. Petersburg ,
Florida 33710.

Thomas KQ4UIX is interested In an
au-rnooe 2 meter radio at affordable
prices. Well, Thomas, that is not the
way most new radios are going today.
It seems that the cry for more bells and
whistles Is being met by most manu
lacturers today and there is not an rn
expensive 2 meter multlmode unit on

Multiple Heterodynes White/Pink Noise Power Line Noise

Look What You Could Be Missing...
And More . . .

DSP Noise Reduction Products From J PS

NRF-7 General Purpose Noise
Remover and Filter Un it

Only $249.95

The N RF-7 reduces atmospheric noise through
dynamic peaking. Removes multiple tonesfrom
vo ice signa ls. High performance CW and
Voice Filters. CW filters have selectable center
frequency. State-of-the Art Digital Signal
Processing.

NIR-10 Noise/Interference
Reduction Un it

Only $349.95

The NIR-IO allows reception of difficu lt to read
signa l and reduces listener fatigue. Operates on
radio receiver audio outputs. ~IR mode reduces or
eliminates heterodynes, white/ignition noise, R ITY
interference, and power tine noise. PEAK func tion
reduces white noise interference. The Notch Fitter
mode removes multiple heterodynes and acts in 3
milliseconds. Band Pass mode is continuously
adjustable center frequency.

NTR-1 Wide Band Noise
and Tone Remover

Only $169.95

The NTR·l provides wide band operation for
A.\f or FM reception. Narrow band operation
for SSB, CW or data reception. State-of-the
ArtSignal Processingin "Real Time." Rapidly
removes multiple tones from voice signals
and operates on receiver aud io output.

p=Q iIII JPS Communications. Inc.

P,O. Box 97757, Raleigh, NC 27624
(919)790-1011 FAX:(91 9)790-1456 TECH :(919)79Q..1048

TOLL FREE ORDER LINE: 800-533-3819
We accept Mastercard, VISA, checks, money orders in US$

Free shipping within the continental U, S ,
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Michael J . Geier KB , VIA
d o 73 Magazine
70 ROUfe 202 North
Petert>orough NH 03458

tt Hertz So Good
As I write this, we are in the midst

01 the holi(lay seasoo. For most peo
ple, visions of Thanksgiving turkeys
and Christmas prese nts nave lilIed
t!'le re lax ed , idle moments. For a
tectae li ke me, t!'lough, those mus
ings ming le wit!'l such delicacies as
IreQuency counters and resonant cir
cuits, This month. let's take a look at
frequency-rela ted issues.

Count 'Em Up

What's lhe difference between Ire
quen ey counters? What make s a
good one or a bad one? The roost
obvious difference is in the maximum
frequency t he unit can count. IS
fa sl e r necessarily better? In l his
case, pretty much. Al least up to a
pOnt. anywa y, If you never use any
thing higher than 2 meters. you prob
ably don' need a 2 GHz counter. e r
ltlough iI wou ld pay 10 have one fhat
g oes to at least 250 MHz, just in
case you need 10 cooot a local oSCiI
lalor or somet!'ling that goes above
t ne band, But . there's more to a
good counter than li s lrequency re
sponse.

Your Tech Answer Man

Euetly

How precise is the counter? And
how eeearate is it? Those are not the
same. 1I it tells you that your lrequen
cy is 14208758423 MHz. mars pretty
darned precise! But. it it's off by 300
Hz, that a in' t very accurate . con
versely. if it tells you that the Irequen
c y Is 14 .2 MHz w hen i t 's rea ll y
14,208, thaI's Quite accu rate but not
very precise . Generally, tocay's In
struments have more precision man
accuracy, and it can be Quite hard to
look at all those lovely numbers and
not believe them. I see lots 01 coun
ters on the market Which have eight
or even 10 digits. but I doubt many of
them have the basic accuracy to back
those numbers up. (By the way, e-ars
true of some 3-1/2 and 4-112 dig it
DMMs, too.) To be sure. take a look
at the specs and you s!'lou ld l ind
som e statement 01 basic aeeuraey,
such as . ,- 10 ppm or -+1- 300 Hz al
ter warm-up. The Hz statement is
pretty obvious. but what the heclt is
ppm? That refers to 'parts per mil·
nee- In the ca se of a
+1- 10 ppm counter. it means that. if
your measured frequency is 14 MHz.
the counter coulcl be off by as much
as 140 Hz in either diroclion. because
it can be off by 10Hz for every million
Hz you're counting. So, just multiply
10 ((he number of ppm) times me
number 0' megahertz and you know

what the true accuracy limits are, And
even if the display shows digits right
to the single Hz, those numbers may
be lyi ng if the accuracy isn't !'ligh
enough. Of course. you have no way
to lell lor sure. and many instruments
perfo rm considerably better than their
weret-ease specs. The moral !'le re.
thOugh. is not to go tweaki ng your ra
dkl down to the last Hz just because
your counter says to. because it coulcl
be the counter mers wrong.

Check. Please

Is mere a way 10 know when your
counter is right or wrong? Some
times. LuC1l.ily. (l igital counters have
no ·sli ppage- 01 any kind between
their reference oscnators and every
th ing el se . In ot he r words . the
counter' s accuracy depends entirely
on the reference's accuracy. II that
re terance happens to be at some
multiple or 5 MHz, as many are, you
can check It by listening to it with a
shortwave receiver or HF rig. Just put
the radio In AM mode and l une in
WWV. Ideally. the counter's signal
and WWV will zero-beat, meaning
that your counter is dead on freQuen
cy. In lhe real worlcl. though, it never
happens. If lhe OSCillator's adjustable.
you can set it righl on l requency, en
suring. for a while at least. thai your
cou nts will be correct. II it's not ad
justable. try counting the beats. Once
you know them, you can calculate the
ppm of me counter. If you hear three
beats per second. and you're tuned 10
10 MHz. then you know your counler
is good to 0.3 ppm. which is prelly
good! The receiver's stability, luckily,
doesn't playa part because, in AM

reception, the carrier (which is what
you' re beating against) is provided by
the broadcast stalion (WWV) , not the
reco. By the way, this method wor\l.s
well for normal. home-type counters,
but it rsn't accurate enough for ex
tremely accurale LabOralory counters,
because the atmospheric fading and
random changes in the length 01 the
signal paltl cause even WWVs cam
e r lreQuency to shift by tiny. random
amounts. But we 're talking pretty
small shifts here.

Ring Out!

Resonance is a topic thai seems
to confuse many people. ArticleS at
tempting to explain it often resort to
mathemat ica l form ulae and state
ments like 'resonance occurs when
the capacitive re actance e xactl y
eqeats . and balance s, the inductive
reactance ." That 's co mp lete ly true,
but it d oe sn' t te ll yo u
a thing about what resonance actually
is. The phenomenon 01 resonance is
at the very heart 01 radio com muni
cation. so let's take a look at it.

Boii ing

11 you' ve ever p layed with a
' Slinky" (and who hasn't?) , you al
most certainly can remember strelch
ing it ouI and then fliCking your end.
The energy you imparted 10 II visibly
deformed it in a moving wave down
the spring until it reached the other
end. It looked pretty cool. rigllt? But
what !'lappened then? II you had the
cmer end held rigidly to , say, a chair.
the wave cam e rlg hl back at you.
right? To me, that was a lwa ys the
nilliest part. Actually, It is exactly the

Subscribe to 73 Amateur Radio Today
by calling {800} 289-0388.
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PC POWER FOR
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"One very useful device in which
the mechanical and electrical systems

meet is the crystal."

same phenome non a s a bouncing
ball : the energy is renectec by the
rigid boundary.

The lime it takes for Ihe energy
wave to ma ke one co mplete rou nd
trip is called the period. and tepre
senls one compete cycle. If you mea
sure thaI periOd in secoecs. and then
divide on e by n. you 'lI get the fre
quency in cycles per second. or Hz.
of the rounc-t np time. So, if you gel a
periOd of 0 .8 seconds, your frequency
is 12 5 Hz, And, in ease you're woo
dering. no matter how hard you mck
the spmg, the Irequency wil l be ex
aclly the same. The wave win be big
ger but not faster. because the transit
lime is not determined by the amount
of energy thrown in.

By What, Then?

The time it takes for the wave 10

traverse the spring is delermined by
the length of the spring. its tension
and lhe stiffness of the material from
which it's made . Try stre lchlng the
string l ighfe r; the wave's speed will
increase. And. of course . if you sron
en the spring. the energy has less
dlslance to travel. SO. even lhough its
speed is not increased, it takes less
time to make the trip .

Let 'Er Rip

l et's say you fliCk the spring. and
then you flick it again at exactly the
momenl the reflected energy retums.
What happens? The reflected energy.

which is going to reflect yet again to
wards the other end. adds to the new
energy pulse. making it bigger. If you
keep doing it. the wave will get abso
lutely huge. AIld that. genlle readers.
is resonance.

Electrica lly Speaki ng

In an electrical system. en ergy
travels through a wire al approximate
ly the speed of light. That may seem

awfully fast. but il really Isn't when
)'OU wanl to make miniOns Of even bit
liofls 0 1 round trips per second. But
the idea is the same-cetecnoes have
a lixed speed. and Ihe length of the
wire determines the transit time. But.
you may be asking. why does the en
ergy renect back lrom lhe end at the
Wire at all? Wea. the end of the wire
represenls an impedance boundary in
much the sam e way as the spring's
en d repre sents a mecha nical on e .
There's no place else lor the etec
trans' energy to go. so it com es back
at 'cha!

Reactance

Unlike in a mecnanrcer system,
though. the tensiOn in the wire has no

enect on the electrons' speed. But.
mere are Olher factors. Specifical ly.
there are capacitive and induclive re
actances. Notice I dldn't mention re
sistance here : resistance ma kes the
energy weaker by dissipaliog some 01
It as heal. but it ocesot slow It down.
If it did , we COlJ ld make delay lines
and information storage devices out
of resistors . and it would take mea
surably longer for energy 10 reach the

other end of a 1 megohm resistor
than it would lor it to traverse a 1k re
sis ter. It's a neal idea . bul it just
coese't work.

By Sloring voltage charges in ca
pacitance and current in lnduclance.
though. we can. indeed, control the
speed 01 the ene rgy. And n's true.
when the two kinds 01 reactance ex
actly eq ual each other in a parallel
tuned Circuit. they will cancel ea ch
other out. leaving Orlly resistance. but
with an overall slowdown of the ener
gy. The result is resonance at a fre
quency determined by the sizes of
the eeoececrs and inductors.

The Twain Meet

One very useful device in which

the mechanical and electrical sys
tems meet is ire crysta l. Crystals ac
tuatly do vibrate. but onty very slight 
ly. tn doing so . though . they exc ite
lheir atoms to produce electrical en
ergy at the freq uency 01 vibration.
That frequency is determined by the
physieal characteristics. such as the
sue ar'ld type 01 cut. of the crystal.
Beca use quartz (the mosl commonly
used crystal mate rial) has a molecu
lar struclure which is very dimension
ally stable with respect 10 reecera
to re . Ihe frequency does n' t drill
much. So. if we put a crystal in a Cir
cuit which causes it to esete ilself a t
its resonant frequerocy, we've got one
heck of a stable oscillator, In teet.
without the stability of quartz crystals,
etectrorncs as we kn ow il l od ay
wouldn't exist.

Skytlooks

Antenna s a re another reson ant
phenomenon. They're essentially the
erectrtcat equivalent of springs. The
tonge r the wire . the more time it
takes lor the energy to make rne
round trip and the lower the resonant
frequency. And. il we excte the an
tenna wit h energy thai is not at its
resonant lrequency, the returning en
ergy will interfere With. and partially
cancel, me applied energy. resulting
in an energy light. We call that a -eee
SWR1·

See you all next t ime . 73 de
KB1UM. Iii
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Photo A: Part of the gathering 8t one 01 the tndian Fox HlJnts. Photo by VU2NTA.

80 73 Amateur Radio Today . February, 1994

Arnie Jo/lnson N IBAC
43 Old Homeslead Hwy.
N. Swanzey NH 03431

Notes from FN42
I rece ived a phone call f ro m

Richard Sears KC4 1BC this pest
week. He was looking for same infor
mation on Taiwan which I was nol
abkJ to sWP/y to lINn, bUt 116 is going
to b8 there for some time. and he
promiSed to send us some nrJI8WOI1hy
informalion abovt tt1e happenings on
Taiwan while he is Ihere. I hope thaI
he has a chance 10 ch at with our
Hambassador to Taiwan. Tim Chen
BV2A

" any 01 )'OU havtl dedc19d to travel
around this greal world o f ours in
1994. you mighl want to read tt1e hit
ter from Nal VU2NTA in India and
Harris 9M6HF in Malaysia. Nat is a
tour guide and Malaysia has t1eda.red
1994 tne "'Visit Malaysia Year." C0n
tact Wayne and tell him where you
tt1ink he should go on his wide travels
tt1is year and ask him 10 take you too.
I must admit thaI I keep telling him 10
take me atong but he wants me to pay
for It. f woukItfink thaI he woeMJ want
to pay my way just because I'm such
great company. but. of course, that's
just my opinion. t do know thaI he and
Sherry would lo ve to become your
tourd!reclors.

I was sure glad to hear from Harris
Abdullah 9M6HF after a several-year
"ary"periOd.

ThaI's eno ugh from me fo r this
moun. As usua l. many great reports
from other hams and your Hambas
sadots loIlow. If you IMe M1lat they are
reporting to US, let !hem krJowI If you
want something else, let them know! If
you ha ve some new Informa tion, leI
tIlem know! They are only as good as

ltIose who prrJVide them wittl informa
lion.- T3, Arnie NIBAC.

Roundup

Egypt This is just anothe r reminder
that e gypt Is hosting TELECOM 94,
25·29 April in ceno. which win locus
on the Afri can region. Africa TELe 
COM 94. which follows in the loot
steps 01 Alrlca TeLECOM 90 in
Harare , will continue the d ialogue
generated by those events. 1lI8 Inter
nat ional Telecommunications Union
(ITU) will once again provide a plat
form lor continued discussion and
presentation of the Iatesl concepts for
the development of telecommunica
tions in the region . This event will
bring together high-level personalities
from the academic and industrial
world and will thus be a unique oppor
l1Jnity for all the countries to meet With
partners with an Interest .... the devel
opment of teleconvnuncations..

The exhibitors win be displaying a
ran ge 01 advanced and high-quality
items of telecommunications equip
ment and related services. The Fo
rum, a cornerstone of TELECOM. will
bring together lop 90vemment offi
cials and poliCy makers from around
the world . This event is thus Of vital
importance from the pojnt of View 01
broadening the participation 01 coun
tries in development actlYlties.

For lurther inlormatlon, contact Mr_
Tom Dahl-Hansen. Executive Director,
or Ms. Suzan Hee-SOOk Lee, Project
Manager, ITU . Place des Nations,
CH-1 211 Geneva 20, Switzerland. Tel:
+41 22730 5811 or Fax: +41 22 730
6444 or Telex: +412 000 UIT CH, or
the Government 01 the Arab Aepublic
of Egypt contact person: Mr. Ismail
Ouf, Chairma n. Cairo International
Conference Centre, Nasr Aoad, Nasr
City. Cai ro , Egypt, Tel : +202 263

463711 6 or Telefax: +202 263 46 40.
India LeIter from Nalaraj V.,

VU2NTA: Greetings from India. I have
always enjoyed reading your "73 In
ternational" column as It giVes us an
idea of what amateur radiO is doing in
other countries. (Thanks, Naff-Amie!
In toots, amateur radiO is growing by
leaps and bounds. From tess than
1,500 am ateurs in 1979 to around
7,500 in 1993 , it ha s been a b ig
growth. But most licenses exist on pa
per as many amateurs l ind it dilliwlt
to get a eeceot slation on the air due
to the high cost involved. The cheap
est transceivers available to the Indi
an amateur is the FT-840 , which costs
around As. 45,000, Le. about $1,500
U.S. This works out to be an average
family's income for two years.

T his has ted to a huge effo rt In
nome- brewing. and many kits and
ideas float around the popular bands
in Il1dia----4Om [1-7.1 MHz) and 20m.
In SOuth 1!'Kia. AM and ON have be
come very popular lor home-brewers
on 40m and SSB for mose on 20m.

In spite of all this, what has gaifled
popularity all ever the country is zm
FM activity. 144-146 MHz is allocated
to amateurs in India and major cities
are seeing a spurt not only in 2m ac
tivity but 2m repeaters also.

Bangalora, in the south, was In
1987 the llrst 2m repeater in India
open to all amateurs. followed by a
second repeater in 1990. Next to fe»
low was Madras with two repeaters.
One repeater in each City is installed
such that OX on 2m FM is possible
and the other one is for use within the
City. A third City to have two repeaters
Is Coimbatore In South India . acm
bay, on the west coast, and «e
daikanaJ, a hill resort In South India.
have one repeater each.

All Ihis activity on 2m led to the
starling of T-hunts (Fox Hunts. as they
are known hera). The first Fox Hunt In
India was held on March 11 , 1989.
The Fox was Ganesh VU2TS. This
hunt was won by Las VU2AK. Chan
dl\) VU2RCR. and Shat VU21FX, in a
lime of 45 minutes. There have been

seven Fox Hunts so far. the last one
on September 5. Prizes for winn ers
h ave ranged from storage water
h eaters l or the bath room to wall
clocks, wristwatches, Walkman-type
audio cassette players, and certifi 
cates lor an the participants. All prizes
have, so far. been sponsored by radio
amateurs , Including tenowsntp and
lunch alter the cooetusiOn of the hunt.

The other Cities that have had Fox
Hunts are Madras and Coimbatore.
Fox Hunts are the times when you
find that aUpartiCipants are crazy.

All sort s of antennae can be found
during me Hunt. Unlike in most coun
tries, hunts here have more part ici
pants on motorcycles than in cars or
station wagons. One will find three- to
fiYe-elemenl yagis. quads, loop yagis,
phased verticals, and the latest was a
half-wave dipole with a corner reflec
tor on a 250 cc. motorcycle-sidecar
combination by Peru VU2GGM.

BangaJore was also the first city In
India in 1986 to have a multiple hill 
topping expedition on zm. As many as
six hilltops in South India were acuvet
ed.

I wi. try to make lurther ....formaliOn
available to ail. II anybody has scect
ic questions. please drop me a line
along with an SASe.

I wish all a Marry Christmas and a
happy, prospero us and peacerut
1994, 73, Nat VU2NTA.fNataraj v. 8,
100 Ft Rd; BSK 3rd Stage, rna
Ptlase; Tm Block; Bangalore 560085,
InrJi.a.!

fNalalso wrofe a laffar to Wayne to
discuss Wayne·s travels. Following Is
lhat letlar and Wayne 's response.
Arnie!

Dear Wayne,
Over the years of reading T3 Mag

azine, I have found you travel around
the world a lot along with your friends.
How is it that you have not made a
full -time tour to India? Is it that you
couid not l ind anyone to cccenoete
here lor you or that you are not inter
ested?

l have started a tour service for for
eign groups and escort them myself.
The tours in South India are by luxury
coaches and have twin sharing ac
commodation at the best available eo
leis. For lours to North India_I do the
ground handling but do not escort
groups.

South India is vastly <:fIMeren!. Ev·
ery temple. ion, and palace is differ
ent, as is the culture, traditiOns. ccs .
loms and ~Ie style in every VIllage.

Do Ie! me know if you would be in
terested so that I can customize an
ilinerary for you. Sou th India Is per
haps the most enc:hanbng spot .... In
dia. The south inetudes the stales of
Maharashtra, Anethra Pradesh , Goa .
Karnataka, Tamil Nadu, Kerala, and
Laccadfve Islands.

Unlike your other trips. it is nOl pos
sible to get a reciprocal uceose to op
erate amateur radiO but opportuniltes
to meet radio amateurs a nd v isi l
shacks wilt be arranged.

I look forward to hearing from you.
With warm regards, Nat VU2NTA.

Continued on page B2
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73 INTERNATIONAL
Conlinved from page 80

Nat •.. Been traveling--Caribbean
islands. San Francisco. Munich,
Beffin. New YorX, etc. I'm oIf to Hdwaii
this snemoon (26 Nov 931 for two
wee/(s. Cold fusion oonferenat.

S<xJth India. eM Well. dunno-iVe
done the New Delhl-Agra bil, com
plete with forts. Whal might be inler
esllng 10 a ham group? I've laken
ham lour groups to Europe and Asia
(Japan-Korea- Taiwan-Hong Kong 
China), but what would we have 10 of
fer them in Southern India? And flow
many do f nee<1 to round up for Sherry
and I to be tour direaors? Presumably
cosls are low in India as compared 10
here. so lthat do you estimate lor /he
cost 01a Jo-day tour?

No chance for sceoses. eh? We
shou/dn 'Jbring our HTs?

I organize<1 a ham tour many yealS
ago tha t included Lebanon. Syria ,
Iraq. Iran. Afghanislan, India. Nepal.
Burma. Thailand. Singapore. Aus
tralia. New Zealand. New CaIe<1onia.
Fiji, Western Samoa , American
Samoa, and Tahiti. Greal tour! ThaI
would be fun to do again, bul I haven't
got the lime mese days. Next month
I'm statting still anolher magazine. So
lthal can you do in '0 days In India?

Besl regalds. Wayne.
In . ol The Israel Amaleur Radio

Club invites all radio amateurs and
SWls 10 participate in the Holyland

OX Contest on the 2nd and 3rd 01
April t994.

The object 01 ee contesl is to coo
tact as many different IsraeW amateur
radio stations on as many bands and
from as many areas as possible. It be

gins at 1800 UTC on the 2nd and
ends al 1800 vrc on the arc. Each
station may be conlaCled on both CW
and sse on Ihe sa me band, which
makes it possible to make up to 12
valid QSOs with the same sratoo.

For runner Information contact
Shalom Beilcher 4Z4UT, IARC, PO
Box 17600, Tel Aviv 61176, Israel
(SASE please). (I will also If)' 10 gel
the entire rules on the 73 BBS In lhe
7 3 fnternatiOnal" area (12), 603-924
9343. 300-2400 Dps, BNJ.-AmhJ]

CANARY ISLANDS
SPAIN

Wood'son Gannaway N5KVBIEA8

Aparrado "
35450 Sia Marie de Guia (G.C.)
Islas C8natias
Espana
Th e NW Radle Club (ou r l one

Guia, Galdar. etc.j is having its sec
ond ann ual Fox Hunt, but they
changed lhe name to "Treasure Hunt."
Fox Hunt might not have gone over
too well here as the word "fo x" in
Spain has some questionable conno
tations. II's nice to see a tittle male
ael ivity up this way. And maybe the
d ub on the next island (Tenefile) will
sta rt sending me some news. I hope

so. News from mainland Spain hal
dried up l or now It seems . Maybe
somebody there will lalIe the "hint·

Most 01 you probably know that Eu
rope depends heavily on bus trans
portation even thoUgh the number 0 1
cars is increasing rapidly. On the con
linent lhey also have trains. but we
don't have any In the Canaries. The
upshot of this is thai I take the bus at
most everywhere. Over the years this
has led to some interesting events
and conclusions. like about lhe char
acter of dil1erenl makes of busses.

In 1987,the only ones on the lnter
city line up here were Pegaso (Pega
sus), old and tired, but still stout end
will ing. The terrain is mountainou s
and steep because the ITl()Y'ltains are
re lat ively recent and sharp-edged.
ThaI. plus lrequent slops and starts ,
added to people with an impalienl
temperament , means that missed
shifts and loose steering carl be inter·
eSling . We have some prelly good
grades and one approaches the sec
ond hlghesl bridge in Europe (105
meters. 346 reel). I've walched drivers
playing the loose steering on these
bridges in a strong gusty c rosswind
and keeping well within their lane.
This is doing more than il seems be
cause everything is much closer and
more cfilical in European driving than
in the U,S. Aller six·plus years here I
stiOhave a tremendous admiration lor
their skil.

I also remember being in an old

Pegaso grinding up the approach to
the bridges, slanding in the aisle (58
seated , 30 standing) when it came
time to downshilt. No way; it ju s t
wouldn't go in, even with repealed try
ing . Meantime , the bus had really
slowed down, but the only gear It
would go into was the original one
(fourth, I think). So we caught fourth
but at a really slow speed, and went
on up, even picked up a lillie speed! I
watched several 01 the older passen
gers exchange knowing glances. II
wasn'l the first time they'd seen thaI
happen. Those busses are tough, and
still running alter wh o knows how
many years and probably millions or
miles, because they' re stin used as
spares

Another time, we got stopped on
the same hill--bad diesel fuel. It was
just sprinkling rain . and I started talk·
Ing to the driver about the rain. He
sa id that with the older busses they
had a lot of problems With the roofs
leaking during the infrequent rain
here. He said that at l imes he had to
tell the people gelling on and closing
their umbrellas as they did, to leave
them open becau se the roof leaked
so badlyl

This same driver saved my bacon
one day. I had bought four heavy met·
aI industrial sreves 10 take home on
the bus. As I struggled up to the bus
slop . there was the bus about to
leave, across the very busy street, I'm
pretty good at getting across busy las

TOWNSEND ELECTRONICS, INC
P.O. Box 415, Pierceton, IN 46562 219-594-3661

TRANSCEIVER KITS & RADIO MOUNTS

CIRCLE 299 ON REAOER SERVICE CARO

Heavy Duty HT Mounts will
mount any Hand Held in
almost any vehicle S29.95
Mobile radio mounts for

80 or 40 meter, 5 Watt, HOWES
CW transceiver Only SI64.95
160 Meter DSB Phone XCVR, 3
to 10 Watts PEP SI34.95
80 meter SSB transceiver, 10 to
35 Watts PEP $239.95
80/40/20 TRI-BAND SSB
XC:VR. 12 to 40 Watts..S399.95
Digital readout kit for any
superhet or DC receiver or
transceiver SI16.95
This is just a sample listing of
the gear we have for you to
BUILD for your shack. heavier mobile rigs ....S39.95

Mounts for multiple rigs
Send $1.00 to address above starting at $49.95

for our newest catalo !
---""!!!!!'!"!"."""!"!"."""!~

Complete transceiver for all
HF Amateur Bands. Digital
readout kits for all receivers
and transceivers. Professional
looking gear for your shack
that you can use. We carry
kits from c: M. Howes,
Walford Electronics AND we
carry the entire TEJAS RF
TECHNOLOGY line.
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Photo B: Hambassador Phil Weaver VS6CT while viSiring Hambassador Hartis Abdullah 9M6HF.

Palmas streets .....hen I need 10, but
not wiltl a cumbersome load like Itlal.
But I looked ~ and there .....as Marco
at lhe wheel , so I call . "Marco!" He
looked up. "Wait lor me." And he set
Ued back into the seat. ready to wail.
as long as it lOOk me to gel across.
ThiS would never happen on lhe lioe
that serves the south, the tounst part
oI lhe iSland. I'm sure glad I live In the
north.

Un l il next l ime , 73. Woodson
N5KV8lEAa.

MALAYSIA
Harris Abdullah 9M6HF
PO Box 13329
88837 KOla KinabaJu
sabah....."".
I operated a B8S station on 2m lor

a monltl last Apti with a high eececta
lion 0 1 gelling others to try out this
mode. but I managed to get only two
amateurs interested. In !he daytime,
the B8S was on HF and downloading
bulletins and maillrom YB5QZ BBS on
20m. and in the evenings n was on
2m. But il was lun , and the experience
gained will be put to good use when a
BBS runs lu ll·lime here in the future.

The next project is lhe selting up 01
a PIC cluster here. JH1ROJJ9M6RO
has contributed the software and TNC
(DRSI-2). I wi' be opeltlting !he e us
ter and hopefuny this new project wi.
anrect the others 10 go inlo the packet
ecoe.

The 73 Hambas·
sador from Hong
Kong. Phil VS6CT,
made a shon visn
here last Ap ril and
was kept busy by
the local hams. PhIl
made several pre
se ntations 10 vari
ous groups on his
specialty-Maritime
Distress and Safety
Systems.

VS6CT Is always
on 21.227 MHz dai
ly from 2300 UTC.
Sometimes he Is
jo ined by HL9KT,
BV2FA. KA6 V
(Phil's QSl. manag
er). WB2KXA (from
New Jersey). and
myself. Hl9KT and
mysell have a regu
la r sked on
14.195MHz at 0900
UTC. " any 01 you
wish 10 jo in In .
please do so when
you hea r our sig
nals.

Two new operators , Di n 9M 6L S
and AfTTl sl rong 9M6BZ. check. in regu
larly with the W7PHQ Family Hour
Net on 14.226 MHz. So does Johnny
9M6DB Iocaled in Min, Sarawak.

JA9AG. a JARL Director for ee "9"
ca ll area in Jap an . came twice :

November 1992 and February 1993 .
He operated 9M6IJA9AG at a place
ca lled Seaside Reson about 20 km
lrom Kola Kinabalu.

1994 has been decla red "Visi l
Malaysia Year." Those who have no!
made their holiday plans yet may con-

slder a vrsn here. Tomporary operat
ing permits could be ar ranged if you
desire to operate lrom here . t et me
know via p aceet Mail OJI3ZAG in Os
aka. Japan, or drop me a line at my
add.."

73 lrom Malaysia!

Add S4.00 ShiJlln8 &. HaMling iI first biJIh.'!'Y.
R OO iIail un bJltety - u.s. CIlI}'
Coonectiat It!Iidenb .J1i 6IllI In.

CIRCLE 68 ON REA DER SERVICE CARD
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aoo (i)f, ngm'
replaCfJlU'l/15 fUr
fNB.12 YAI!SIJ_

BP-MS KXIi 14110

JlB.13S II!NWOOD L'"OO..

FJIP·24S AIJMX) 15001Io $ 62.00
NIlw ()r1y 140Fa:h

• One Year Warranty
• Matched cell ronstruetion
• Case re-build service
• Long life, extended operating time
• Made for IIAMS, by HAMS

the only thing tow about our charge is the cost...
1-800-634-8132

m ·IB Hurley Road' Oxford, cr 06478 ' (203) 26+3985 ' FAX (203) 262-6943

JJlIY)Ulnad;a
pam the /11IunifadJorr.

JJuy d~ I>Jt!£fy pad<
{itln fuiplJex- .1mmtteries

arr (}Jf auybusil/ill!

,1I11;;iI
.•,11111...1

CIRCLE 175 ON READER SERVICE CARD

W9GR DS" Filter $299.95
12 vnc Pow er Su pply $11.95
Shippin!: and Harrdlin.( US $5. OW'{UOS $/5

Just tu rn the switch 10 select one of:
-4 Fillers which enhance SSMsigna ls
by reducing hiss. static , ignition. and
powerli ne noise with no perceptible
lime delay combined with '\Iultip le
Automatic Notch filters to remove
heterodynes instantly.
-4 -Hrtck -wall" CW Fi lters wi th
bandwidth s of 50 Hz to 200 Hz.
3 unique li nea r phase bandpass filte rs
for RTTY. HF Packet. and SST V.

Installs easily between the receiver and
ex ternal speaker or headphones .

,,

W9GR DSP FILTER
1 Switch Selectable Filters in One



SPECIAL EVE;;ii"'d"'k ~'d
Ham Doings Around the World

Listings are frae of charge as space permils. Please send us your Specia/ Event
two months in advance 01 /1le issue you want if 10 appear in. For example. if you
want it 10 appear in tho January issue , we shotJkI receiVe It by Dec6troer 31. Pr0
vide a clear. concise summaI)' of the essential de/ails about your Special Even/.
Check Special Even ts File Area #11 on our BBS (603-924-9343). tor listings that
were too lale 10 gel inlo publieatiOn.

FEB 5

CHARLESTON, SC The z t st annual
Charleston Hamles~ Show w1A
be hosted by Ihe Charleston ARS at
Charlestowne Landing State Pan. from
8:30 AM-. PM. Talk-in on 146 .79- or
145.25-. VE Exams at 12 noon - Talk-in
on 145.25- 10get location. Walk-Ins ody.
For Elams, contact Ed KClOOZ. (803)
871-4368; Of Warren W4ZYZ, (803) 572·
1164. Flea Market Contact: Jenny Myers
WA 4NGV, 2630 Dollwood Ave.,
CharleSfart SC 294IJ5.&J f4.

FEB 13

MANSFIELD, OH The Mansfie ld
Mid'WIlIer Hamfes~ter Show wiI
be held at the Riehland County Parr
grounds begiMing at 7 AM. Talk-in on
146.34/ .94 (W8WE). For t1ekets/lnlo
contact Pat Akemlan NBY08, 63 N. Illi
nois Ave., Mansfield OH 44905. Tel.
(4 19) 589-7133 after 4 PM EST. Send
SASE with payments or Inquiries by
mail.
VANCOUVER, B.C., CANADA The
Burnaby ARC will host !heir annual Flea
Mal1l.el at me Westminster Armoulies,
6th $1. at Queens. New Westminster
Be. Doors open lor seIefs at 0900 tv$;
buyers 1llO()-1400 tn. Talk In on 145.35
(VE7RBY), or 442.85. For Into. contact
/he dLb rrel, Mooday nifillS a l 2000 so
cal time on 145.35; or wrue Burnaby
ARC. Box 72012, 4429 Kingsway, Bum
BbyB, C, V5H 4P9, Canada.

FEB 19

SALEM, OR The Sale m Bnd Oregon
Coast Emerpency Repealer Assns. will
c;o.sponsor the 1994 HAM FAIR. begin
ning at 9 AM at the Polk County Fair
\7OUfIds. Talk-In on 146.261.86. For into
write (with SASE) 10 salem Repeater
Assoc., PO. Box 784. salem OR 97308.

FEB20

BRIGHTON, CO The Aurora Repeater
Assn. will hold its 12th annual swaotest
at the Adams County Fairgrounds at
9755 Henderson Rd. from 8:30 AM-2
PM. Contact Judi WOOHNp, (303) 450
6910. or Jan KA7TYU. (303J 699-1944;

Of write (with SASE) to Aurora Repealer
Assn•• P.O. Box 39666, Denver CO
80239.
CUYAHOGA FAllS, Ott st VlOCenrs
Bingo Hall 3479 Slate Rd.. is the Site tor
a HAM FEST being sponsored by ee
Cuy ahoga Falls ARC. Contact (2 16)
929-4261, or Caro l Hervol N8JLO,
11192 Cof/ingIIBm Cirde NW. UnionfOM'I
OH 44685. Tel, (216) 497·7047.

FEB 26

BISMARCK, NO The Central Dakota
ARC wiU hold its annual Hamlest at the
Radisson Inn, BOO South Thin:! St, from
8 AM-4 PM. Talk.m on 146.851.25. VE
Exams.Ha~er Swapmeet Get
details 'rom Tim NOSDB, (70 1J 663·
6620;or CIltiS NlPOK. (701) 663- 1324.
JENSEN BEACH, FL The Stuart Out·
door Hamlest , sponsored by Mart in
County ARA, will be held at Langlord
Park, S.R. 707. at "The Arch," from 0800
UTC- 1500 UTC. Tal k·in on 147.06 0
(+600 MHz). Packet Demo. ARRL VE
Exams begin at 9:30 AM (COUflesy 01Ft
Pierce ARC). Sign in at 9 AM. Contact
MCARA. P.O. Box 1901 , Stuart FL
34995; or Boo Hess KA3EDL. (407)
546-4353.

FEB 26-27

CI NCINNATI , OH The ARRL Greal
lakes Div. convention 1994 will be held
a t the Cincinnati Gardens EXhib ition
Center, 2250 Seymour Ave. Exhibit s
open at 8:30 AM Sal. and Sun. Com
meroat vendors and Flea Marketeers
are we lcome. Convention Chairman:
SIan Collen WDBODO, 2301 Royal Oak
Ct.• Cjncitlnali OH 45237; (5 13) 531
10 11. Vendor Chairman: Joe Halp in
W8JDU, 11615 Geneva Rd., Cincinnati
OH 45240: (5 13) 851-1056.

FEB 27

DEARBORN, Ml The Livonia ARC will
hold its 24th annual Swap'n Shop from a
AM-4 PM, 41 the Oearbom CiviC ceeter.
Talk-in on 144.7515.35 and 146.52 sim
plex. VE Exams ¥iii be giVefl in the af
ternoon 01 the Swap. For lI'Ito. send 4119

SASE to Neil Coffin WABGWL, Livonia
ARC, P.O. Box 2m, Livonia MI48151.
Tel. (3 13) 427·3905.

MARCH 5
ABSE CON, NJ The Shore Points ARC
will sponsor its 12th annual hamlest,
"Springiest '94' , at Holy~ H.S., Rte
9, 112-mi. south 01 Rte 30. Doors open
at 9 AM (7 AM lor sellers). Talk-in on
146.3851.985. Contact SPARG, P.O. Box
142. Absecon NJ 0820/.
DENVILLE, NJ The annual North Jer
sey Hamles\, sponsored by Spli t
RockM'esl Morris. will be held on Morris
Ave. starting at 8 AM (sellen 6 AM). VE
Exams al 9 AM sharp. Sig'l up by 9 AM.
Talk.... on 146.985 and 223,86. Contact
Bern;e WB2YOK, P.O. Box 251. Flan
ders NJ 07836,-(201)584-4423.

MARCH 6

NORTHA MPTON, MA The Smilh Voca
tiona l School on Rte. 9 has been
choosen as the sne lor ee tomAnnual
MTARA Amateu r Radio Flea Markel.
ThiS event will be presented by the MI.
Tom Amateur Repeater Assn. toc.. start
ing at 9 AM (8 AM lor vendors) . ARRl
VE Exams at 10 AM. Vendor Reserva
tion Contact: Jim KIMEA. {413J 527
3199 eves. l)eIore 2200 EST. VE Exam
Registration; Jim WATZUH, (413) 245
3228; or 0 MTMBBS via packer. Ad
vanced reglsl rat ion st rong ly recom
mended.

SPECIAL EVENT STATIONS

FEB 12-13

EUGENE, OR '" ON CSC Party will be
held by me ccaner century Wireless
Assoc. Inc. Irom ooסס UTC Sal.-24oo
UTC Sun. Frequencies: 30 kHz inside
the CW bands, Regular call signs will be
used lor a li contacts. Send logs to BoO
Reed WB2DIN, 597 Brewers Bridge Rd. ,
Jackson NJ 08527. For more inlo, ceo
lact BiUMiller K2GCE. Activities Mana~
er, 217 Por/erlield Pl ., Freeport NY
11520.

EVAN STON, WY The Uinta Cou nty
ARC will operate NW7H 15OOZ-2400Z
to cel ebrafe the Ctllnese Ne w Year.
Ptlooe l OX on 28.395, 24.945, 21.325.
18.140,1•.245. For a certifICate. send
OSL with a 9111 2 SASE 10 Vrani$ll, P.O.
Box 2048. Evanston WY82931-2048.

FEB 12-14

CL AREMON T, NH The 1994 New
Ha mpshire CSO Party, sponsored by
the NH ARA , will take p lace on Feb .
tam from 1900 UTC-0700 UTC; Feb.
tam. from 1400 UTC-<l200 UTC Feb.
14th. Open 10 all classes. Tachs wlo HF
priviledges are invited 10 join on simplex
above 50 MHz. Operating frequencies:
ON-1810, 3535, 7035. 14035,21035.
28035. SSB-1875. 3935. 7235, 14280.
2 1380.28320.50115.144205 . FM
29.610.52.540 , 146.550 , 223.500,
446.000.902.100, 1296.100. There wiN
be a 75 meter phone finale Sun. on
3950 - t- CR M. Logs must be post
marked by March 3 1, 1994 . Contact
Conrad Eks /rom WB 1GXM. PO. Box
1076. C/aremon/ NH 03743- 1076.
Please send SASE.

FEB 18-20

MARQUETTE. Ml The Hiawatha ARA
en operate NaGBA 1700Z Feb. 18th
1700z Feb. 2Olh, to honor the Up 200
Sled Dog Ctlampionship. The Lower end
of the 10, 15,20 and 40 meter phone
bands will be used . For a ce rtificate,
send a large SASE wit h 2 sta mps to
Richard Sch wenke N8GBA, 2 1 Smilh
Lane, Marquene 104149855.

FEB 19-20

MOUNT VERNON, VA The Mounl ver
non ARC wi operate Station N4BV w r
ing the hours of lSOOZ·2000Z on 19-20
Feb., to commemorate George Wash
ington's b irthclay. Operations wil l take
place from George Washington's home.
Freq uencies: The lower General 80m 
15m subbands. and on the Novice 10m
subband. For a certi fica te, send C SL
with a 91110 ' 10 SASE 10 Steve ScfInet.
rler WB4EEA. 8602 Cushman Place.
A.lexandria VA 22308.

. W1 ...., _
• _.IIA

.0.'''_._- -._-·1_ -
• "- r-._ .

" .._ . ...~, _c.,.,""_>t

1., 01 11'0 ' >OJ

LUKE CO.

S4(l-.4OAUP·13.SV.••..•••..•••.•••.••••_••....••.. , S2~

S55--~- ' 3.SV _•••.•••_•••...._..S3 10
S8O--eOAMP-' 3.8 .__....••._.._ _.•.•..... S540
SlQOo' OOAMP-13J1V _ ~5

S35H·35AMP·28V _ _ $.«5
S5~·55AMp·28V ,S540
S25VH·25AMp·50V , per quole
S5SVH·55AM p·50V per lluoh'
OPTIONAl RAC KMOUNT $75
OPTIO NAl lCO METER $75

CIRCLE 243 ON READER SERVICE CARD

COH'M NUOUI DUTT
AMPUl.IIlATINGI

LUKE POWER SUPPLIES

·f_ .........
. ~__l-.._ "
'-'-''-'--._,...r ,
. ...... le.....---,-,

CIRCLE 76 ON REAOER SERVICE CARD

Amateur Networking Supply
Pos1 QUite BOI 219 Montvale New Jersey 01645·0219

A"E YOU 8 Ull O' ..G.. • ..., ....

Packet Network?
Now! A full-size antenna with
low SWR from 50 to 1300 Mhz.
The FLYTECRAFT" Model KFN

• Moon KFN fUlu," low.
angle radlallon and low SW R
aaoss the full range.

• l.arj:e CIIpture area - anterna
is 6 ft. 1111 and 54 in. aaoss.

_Heavy-d uty coosuu.;Uon, yet
Ii&hl in weigM ~d windklading.

. Rated SOO watts. SO ohm
input impedance, 50239
connector, type N opt ional.

• Quick assembly, ideal for
Indoor and outside use•

• Futuristlc lIppearanu.

B a.wd on the deslKn of our popular crs t

In use U1e world over.

BUIll: Wflh prid. & $Old worid....id. ~ FlYTECAN'P U$&

FLYTECRAFf" Model KFN - $99.95
s-l Cboclt orSOreb "" FLYTECItAFr W ' .0. Bex 3141

SI.I V"I~1 CA 93093 - Shippi", Additional

VISAIMC PHO NE O RDERS ISlliofWon <na..·1
800-456.1273 M·I-' 9A_SP(PTj 805·583_8173

CIRCLE 251 ON READER SERVICE CARD
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NEVER SAY DIE
Conlrof1(/ from page 4
cently evolved system they"ve found a
much more primitive ana log commurn.
catiOns system which is sllll with us.
This involves communications about
damage 10 the body and opeeaies on
miCro-currenls. Irs a faSCinating detec
tive mystery, whefe aeceer has dug out
past research dala which dido'! make
sense al the time and put ee puzzle to
gether.

Then he gets into how all lile has
evolved In the Earth's magnetic field
and how magnetic lields Innuance fNary
eel . The micropulsatioos In the Earth's
magnetiC field are strongest at 10 Hz,
the frequency at which many of our
brain functions occur. Becker shows
how electromagnetiC energy systems
within the I:Iody control growth and heal

ilg. regulate the level of acti¥ity 01 the
bra in, and produce vitally in1lOl1anl bio
klgiCal cycles by deriving liming lnlor
matiOn kom the nalural el6cbomagnelic
envirOnment of the Earth. He shows that
there Is a relat ionship between the
Earth's geomagnetic field and human
behavior. Further, It's been shown thaI
the consclous mind can control the level
01 activ ity in the body's DC control sys
tems, This helps w~1l our understanding
olllow changes can be brouglll about
by the use 01 visualization, hypnosis,
medilalion, biofeedback, suggestion,
placebo, and religious escereoces.

Some yogis are good a t this, but
more researcll is needed before tile rest
ol us wiI be able 10 use this et lOI1TIOUS

power. If tile placebo euect could be
bottled it would be worth billiOnS, f>Iace..
bas have been shown to be able to
work in 60"4 of diniCal cases, so we're
not talking cIlopped liver.

How do healers work? II isn't the
placebo encct, because they're ablo to
be as successful with animals as peo
ple, So what then? And how can those
super-dilu ted homeopathic rem edies
possibly work? Scientific Ol1llodoxy says
it's impossible , so tile scennsts get eu
upsel every l ime a double-bl ind re
search pl'oject shows success, Irs im
possible, so they don't wam to even
know aboul il. The y argue that me re
must be some l ault in the research, But
then other tabs come ak:lng and report
the same findings.

We're dea ~ng with extremely sensl
live biologiCal chemical and electromag
netic systems, For inst ance , a ma le
moth sansing one single molecule 01 a
female pheromone will fly toward her,
This process involves the transfer of but
a single electronl

lappi ng Drug AOdictiol\S

A smatl vol lage stimulalion unil is
popular lor sports medicine and is even
being used by jet-f'9hter pilols to Pitt
vent backache !rom Itleir camped cock
piI$, Another has been amazingly suc
cesslul in helping people cure drug
habits-without withdrawal symploms,
Further, the people had a pefsonalily
change from an add ictive 10 a non
addictive type.

Then there 's the use of small volt·

ages aocl magnellc f18lds 10 help bones
mend. These same currents can cause
cancer cells 10 have exploSive growth,
In 1aso a cb:lor reported thaI a patient

with career 01 the tip and chin had been
struck by lightning and hiS cancers dis
appeared within a few weeks. nor did
they return d uring th e following 10
years. That lreatmenl is a little rough, so
perhaps ~'s time 10 see just whal ~ does
take . Becker reports on the recent re
search in this field, showing that even at
very low power, microwave energy can
have a number 01 extremely undesirable
effects.

How aboul tile Am~on ronens who
treat snakebite by touching ~ with a wire
Irom the spal1l. plug 01 an outboard nJO.

tot, giving if a tow-culTent. high-voltage
zap? lhis seems 10 ilactiYate the 10m.
Otherwise-Iatal bites are survivable with

this tectllliQue.
Becker shows how solar nares allec:t

the Earth's magnetic fiekl and how INs
correlales with menial hosp~al admis·
sees. He wonders if it is just a COinci
dence thaI past species extinCtions c0
incided with gravity field reversals.

Then he gels into man-made fields
and their enect on aillile-including us.
pociors in Houston found that the chil
dren of fathers who'd been exposed 10
electromagnetic fields (EMFs) at work
had an inereased fisk 01 having children
with brain cancer belore the age ct rso.
Exposure to microwaves and any other
man-made electromagnetic IieIds (such
as 60 Hz) produces stress, a dedine in
the mmune system, and changes in tile
genetic system (none beneficial).

Can Our PL Tones Cause Genetic
Changes?

The body Is Quite capable of demod·
ulating radio signals 01 any IreQuency
and the biological eftect is the same as
those produced by low frequencios
just in case you haven't been concerned
about what those handie-Ialkie PL tones
may be doing 10 you, Becker quotes
one of lhe leading researchers in this
fiekl , Ross ArJey K6Ul.

There is a good reason to suspect
that the virtual explosion of cancer in
the fast two cecaces may be due to
EMFs. Since 1975 lymphoma, myelo
ma, and melanoma nave inCfeased by
100%, breasl cancer by 31"4, testiCular
cancers by 97 "4, k idney cancer by
142"4, colon career by 63%, and so on.
Is that enough to make someone think?

Wol1l. is just starting in the extremely
low freq uency (ELF) f ield. II turns out
that the brain Is extraordinarily sensitive
to very low levels of ELF. The govern
ment has discounted the emerging re
search reports because they simply
cent be lrue,

We're using nuclear magnetic reso
nance (NMR) units in hundreds 01 h0s
pitals, yet yeast cells exposed to NMA
multiply at twice their normal rale and'
!tleir otIspnng are hd as large as nor
mal'

We know Ihat all substances are
magnetic 10 some extent, because lhe
spin of !he electrons around tile nucleus
produces a magnetic field. Some people
are so sensitive 10 magnetic fields Ihal

just being near a TV or computer termi
nal causes the ir skin 10 turn red and
brings OIl flu.Rke symptoms. Are the rest
of us Iotally imrnJne? No! bloody likely.

The power companies, appl iance
manufacturers, broadcast Slations, and
the military haYG enormous vesled inler
ests in the publiC no! finding out aboul
how their rlelds are affecting us. Scien
tists who have persisted in publicly rais
ing tho issue of hafmful effects from any
portion of the magnetic spectrum have
been discredited and their research
grants taken away. Paul Brodeu r 's
books on the subject have documented
this, even citing how much some named
scientisls were paid by the power com
panies to testify on their behall when
qeesncns were raised . " almosl re 
minds one 01 the tobacco and asbestos
denials.

I think you" er10Y the boolL It's wril

len so you won' !laYG any problem un
derstanding it and it goes into a lot 01

fascinating deta~. I don' think you'. al
low any family member 10 use an elec
tric blanket again, and you may decide
10 move your linear ampl~ier across the
room where it isn't as close to where
you operate.

Now do you se e why I found th is
book so interesting and am trying to gel
you to read it? It wiUopen a whole new
world lor you-slarting you looking lor
more information and perhaps even get
ting you interes ted in doing some re
search yourself.

Next I wanl to review a booI< by T.
Srinivasan, an Interesting chap I met re
oenIIy at a Subtle Energies Conference
in Monterey, This is a couectcn 01 28
papers present ed at the 1987 Energy
Medicine Conference in Madras, India.
I'm encouraging Srini to bring out a new
edition, but With the meter tat presented
In a more reader-friendly form. Scientific
papers are usually very dil'ficull to 101·
low, and irs a shame lor this important
material to be buried for the lack of a
simple English translation.

Then th ere 's The Secret Life of
Plants. by Tomkins and Bird. wtdl rais
es a 'II'Ilo1e bunch more questions. And
have you read El8cflO/Tldgnex Man by
Smith and Best yet? Tsk.! Your mind iso'
much good 10 you if you don't give ~ da
ta to work with, and thai garbage on TV
you've probably been wasting your !me
on doesn' counllor much as data.. We'.
have a 101 more 10 talk about on the air if
you've read some boo ks. Then you
won't have to depend on ignorance to
guioo you, like the two hams I cited.

A Cure for AIDS?

The way me Lambda homosexual
ham club has been spjlting in my race.
so to speak, and apparenUy doing !tIeir
best to hurt 73 ad sales, I've had a short
wrestli ng match with mysell over this
HIV vinJs thing . They're mad at me be

cause a mililant opportunist in their
group has la!ched onlo a nimSy pl'elexl
10 bring what I consider a Irivolous SIJit
against the AAAL lor refusing 10 run
their ads in OST, and I'm vigorously 0p

posed to bringing lawyers and lawsuitS
Into ham doings. The lasl l heard, mag·
~ine publishers are permilled to reluse

any ads for any reasons, Slated or un
stated.

Now, I'm not suggesting l or one
minute thaI au homosexuals are pe
dophiles, but we've had more than
enough 01 them preying OIl young hams
and ee children of hams without 0pen

ing lhe door further. Indeed, two very
well-known ham s have been arrested
aocl convicted of this. Well, enough of
my grousing about child molestation. I'd
Pfobably shut up if Mike Kelly, the stri
dent voice of Lambda, would stop doing
his best to give me free publicity for my
opposition to his stupid Iawsu ~s.

Yes, I.....e said and wntten that I ceo
sider any ham scum who resorts 10 law
su~s in our hobby. This is supposed to
be a hobby. and ii 's supposed to be fun.
When hams gel so wrapped up in the
hobby that they start lawsuitS, theW per
spective is awack. Kelty can unscum
himsetl, at least to my satisfaction, by
dropping Ihe Lambda lawsuit against
the ARRl and rembursing the league
for the money (our money, by the way
money thai comes from our member
ship dues) that he's wasted lor us with
his push to get his homosexual ads in
OSTand, of course, personal promotion
for himse".

Now, aboul AID S which , If you've
read much about ~ , is almost totally a
homosexual problern. The good news is
thaI there seems to be a simple cure for
the HIV Yirus. The E!Yetl better news is
that we hams are in a wonderful posi-
tion to help_ I'm no! sure why news of

this incredible breaktlYough hasn' been
a cover feature on Time and
NewsMoee/{, but I expect it will be, once
a lew journalists finally realize whars
been just recently disoovered.

I've an advantage in Ihis case be
cause of my interest in the research into
the effects 01 low level electromagnetic,
raoro. and electric uercs on cells , and
their connection 10 cancer and a wide
variety of other illnesses. Then there's
me amazing research which has been
ocoe by Robert Beeker in Cross Cur
ren/s. He explains how currents in tile
microampere range can have power/ul
eneets on eees.

Having recent read Energy Medicine
and Vaationat Meocine,l was rot sur
prised to read thaI some researchers at
the Albert Einstein School of Medicine
in New York have discovered thai a cur
rer uof about 50 microamperes can aner
the outer protein layers 01 the HI" virus
and thus prevent its subsequent attach
rnent to receptor sacs. This was report
ed in Science News, March 1991, page
207, Wel" if you've done any reading at
all in molecular biology, you know this is
the breakthrough we need 10 start get
ting rid 01HIV.

In my review of Cross Currents I
menliOOO<l that Amazonian Indians have
been able to delOllity deadly snake bites
by zapping Ille bite with a wire from
their outboard motor spark plug. The
HIV virus can be similarly zapped and
th e equipm en t needed 10 do Ihis is
something any ham should be able to
bu~d.

Further, il you.....e been paying allen
Continued on page 87
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All components are of the flnest
quality and there is a one-year limited
warranty. The price is $161 ppd. For
mo re lnformatlon eeeteet Mic ro·
Ohm Measurements. P.O. BOlt 460.
Brookshire. Texas 77423: (713) 934·
4659. Or ci rcle Reader ServiCe No .
20a

surveillance monitoring. It can atso be
used to update older service monitors
and to enhance recreational monitoring.

The DC440 displays decoded Infor
mation on a lwo-line atphanumeric liq
uid crystal display. Unique 10 the DC440
is the serial data jack thai permilS C()Il+

eecuoe to a PC serial port using lhe
model CX12 RS-232C inlerface. There
Is a comple le set 01 control codes to
permit remote operation from a PC. 0p
tional Ned batteries Pl'OYide up 10 live
hours of portable operation.

The price lor the 0C440 is $259. For
product assistance. further inlormatiOn,
or to order. con tact Optoe lectronics
Inc.• 5821 NE 14th Avenus, Fl. Laud
eroaJ8, FL 33334; (800) 327-59 12, Fax
(305) 771·2052. Or cin:Je Reader Ser
vice No. 202.

vides 720 joules
of su rge sup
pression and ex
cellent RFI and
EMI noise rejec
tion-

The Power
Miser has a reta~

price of $99.95
and can pro...ide
savings of up to $190 a year, For fur
ther nlonnalion contact TrW Ute, 500
N. Orleans. Chicago. IL &J61Q-4188:
(3 12) 329-'777. Falt (3 12) 644 -0505.
Or circle Reader Service No. 203.

3_

are laminated in clear plastic. They
retail for $3.95 and am available al your
ham rernc dealer or directly by mail
order. Catalogs are a...allable for $2 (re
funded with purchase). For more infor
mation contact F8 En/erprises, 2380 1
NW lsI Ave.• Ridge /ield. WA 98642
8830; VoiCe/FAX (800) 377-2339, Or
circle Reader SefYice No. 207.

FB ENTERPRISES
FB Enferprises Is now oHeflng the

1994/95 edll ian of their popular "Re
peater Maps." These maps are avail
able for all US stales, Canadian
provinces, central American countries,
al'lCl CaribOean islands. (California is
spIillnlO Northem and Soulhem Califor
rMa , so please specify when oroeMg.)

The upliated maps show 2 meter re
pealers in lull color on the lfOOI of the
eere, and \he bands be'-" 220 104Hz
and 1.2 GHz are In black and wtite on
the back. They ll"dude autopalCtl infor
mation and CTCSS tones lor those re
pealefs which use !hem.

The maps are 5-1 /2" X 8-1/2* and

Tr ipp L.ite ha s Introduced a new
product thaI is perfect lor ham shacks
equipped with PCs and PC clones.
The ne w Power Miser combination
saeefl monitor and surge suppressor
saves electriclly by automalically tum
ing 011 power-hungry computer moni
tors . KeybOard aCl lvity instantly re
stores the monitor to lis prior screen.

The Power Mislr Is also a high·
quahty lour-oullet surge suppressor
with superior spike and noise line fil
tering lor connected equipment It pro-

OPTOELECTRONICS

TRIPP UTE

A new tow~ communicationS 0&
coder with a<tvanced leatl.lrea has been
announced by Optoelectronics . The
Model OC440 reads 50 subaudible
(CTCSS) tones. 106 digital (DCS)
codes, and 16 1OuCt1-1One (DTMF) char
acters SimUltaneously! Applications In
dude: two-way cormu1icalions testing,
repeater monitoring. and security and

Hambrew. a new magazine deVoted
to amateur radio builders and designers,

r~"'--~, Is now being pub
lished quarterly for
hams around the
world. The locus
ranges fro m be
ginne r-level kit

.~~."i bu ilding to more
ad...anced RF de

=7"'ii-l sign, with some
theory sprinkled
In. Articles in the
Inaugural Autumn

HAMBREW

ranged 10 minimize nipping pages.
These becks are by Mr. Mart in

SChwartz, who has over 40 years expe
rience wrrting amateur radio license In
struction materials. You can purchase
the Ameco books from your local ham
radio dealer. or contact Ameco Corpo
ration, 224 East Second Street.M~
la. N Y 11501; (516) 74 1-5030. Fax
(516) 741-503 1. Or CirCle Reader Ser
vice No. 206.

The transceiver coYers the
CW port ion of the 20 meier
ba nd and tunes in 100 Hz
steps. RIT and a 2OQ-Hz·wide
audio filter are also selectable
from the lrool panel.

The kit is ~lete wilh all
parts, s ilk-screened lron l and
rear panels, and an extruded,
anodized aluminum case. The
transceiver operales from 11 to
13.8 VDC and provides 3 10 4
waltS of RF power. The output

power is adjustable to the milliwatt Ie...•
el. Breacboard area on the transcewer
PCB makes adding your own la...onte
oplloflal circuits easy.

The ARK 20 kit price Is $269.95. For
more informetion or to order contact
S & S Engineering. 14102 8rown road,
Smithsburg, MD 21783; (30 I) 4 18 
066 1. Or circle Reader Service No.
204.

Compiled by Charles Warrington WA1 RZW

G4ZPY PADDLE KEYS INTERNATIONAL
switch ever 10 a twin lever, there is 8
jack socket litted 10 enable another
keyer 10 use the same iambiC elec
tronic keyer,

The new oorrtlo may be purchased
in lour different finishes. and all are
litted w ith keydo¥l'n switches. Th is
brings the G4ZPY collection to 50
keye l1l-lhe largest selectiOn in the......

AI keyers are llaodcqfled. so !hey
lake longer to produce. For more infor
mation, send an SASE (UK) or two
IRCs to G4ZPY, 41 Mill Dam Lane,
Bursrougtl, Ormskirlc. Lanes., England
L40 7TG; TelIFax 44 (0) 704 894299.
Or circle Reader Se rvice No. 201.

S & S ENGINEERING

AMECO CORPORATION
All the latest changes in FCC ama

teur radiO lest preparation requirements
are incorporated into lhe new, revised
edi tions of Ameco's popular license
manuals. Separate manuals are a...ail
ab le for the NoviCe Class (Cal. ' 2H)1),
the TechniCian Class (cat. '28.(11), and
the new ree-ccee Tec hn ician Class
(cat. ' 78 -(1 ).

Each book covers all the
FCC examinatio n cuesucos
for each c lass. with corre 
sponding multiple-choice an
swers. There is a clear. con
cise explanation lor each cor
reet answer. whiCh helps the
reader fully underSland th e
lheory and c:oncepl behind the
quest ion. All questions and
answers are conveniently ar-

MICRO-OHM MEASUREMENTS
Micro-Qhm Measurements has an· llQuivalent of an expensive ~lU- and

nounced the new Ohm Extei1der-a rniert>ohm meter, whk:tt would cost 10
device lhat >Mil give your OMM a new times as mud1. You can actually mea-
depth of cceratoo . The Ottm Extencler sure shunt reslstOfS; precisely mea-
is a portable baltery-operated adjunct. sure wire lenglh; ...erily circuit board
wtlidt uses ycor digilal multimeter as a uace ressererce: read motor, trans-
readoul former, and choke values; and check

The Ohm Extender gives you lhe SWitch and relay contacts,
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NEW PRODiicTS°", F'''''''~'d

The newest In the ARK Series of
synthesized QRP transceivers, the ARK
20, is a rugged unit perfect for Field
Day, OXpeditions, camping \tips , busi
ness tri ps, o r tne home shack .
Ughlweight and portable, the unll mea
sures 2-314- x 5-1/2' x 8*, weighs less
tnan four cccocs. and comes wilh a till
up handle-bail.

The urst commercially produced
sngIe-lever eceec keyer has been in
tnxtucOO by Q4ZPY Paddle Keys In
ternational. This new beauty has a lit·
tle something eX\Ia---tl you get tired of
using the single lever and wanl to



NEVER SAY DIE
ConlintJecI from page 85

lion to the news, you know thai some
Getman blood banks have been care
less and allowed HIV virus to gel into
their supplieS. Now we know how to
ea siy and QuiCkly cleanse any \:llo(xj 01
the virus.

A physiCisl lriend of mine gave a
iectc re on Ihis new procedure 10 a
group 01 doclors al a recent sympo
sium and Ihey gave him a slanding
oyation. But I suspect ee pharmaoButi

ca l companies are going to be ex 
tremely upsel Oller this development.
There are no <tugs involved. The drug
companies have been in vesting mil
lions in search of a magic drug 10
counter HIV-and have gollen
nowhere. II's probably tilling, in a way,
manne solution 1o Ihis scourge can be
cured by some electronic equipment
wtlich costs well under $100 to make.
Simple slull .

The normal medical electron ic in
dustry approach would be to put the
Simple Circuijs Involved into an~res

Sive box. add a bundl 01 meters. aod
charge $10,000. And il MlUkl be worth
iI. The tact Is thaI there's noIhing more
required than parts you can get at
almost any ra<io partS store ,

Whal aboul side eltects? There
arenl any. As tar as I can see, thiS ap
ploach should be able to elimnale the
HIV virus wilhin a few days lor anyone
inlected with a Simple and ~Iely
non-invasive treatment. o r course,

Since the equipmenl involved is not
FDA approved. you cam make It and
sell iI to doctors. " they bought iI. they
wouldn'l be allowed to use il. BuI you
are alowed 10 experimenl with it, even
on lriends, And doctors are allowed to
do research with it, as long as they've
built ItIe equipment themselves. Thus
there is going to be one hedl: 01 a mar
ket for Heathki f-like kits tor e spen
menletS and eeec-s.

Thete are two pecee 01 equiplnenl
invOlved, One passes a microampere
current through the vasccrar system,
cleaning out the HIV virus in the blood.
The other generates a short and very
po werful magne tic field 10 fl ush the
virus out of the lymph glands, where it
lends 10 hide, and into the vascular sys
tem, where n can then be eliminated.

II you'v e done any homework on
how cells work and the enects 01 mf
crocurrents on them, you'll understand
the beauty of this approach-and why
researchers have failed to discover it
lor so long. The labs, largely lunded by
pharmaceutical corrcanes. have been
looking lor a chemical cure--one they
can 581. There's been liWe funding lor
nontraditional approaches. Indeed, the
CJI'1tlOdOx SCienmic community routinely
suppresses researcn like this and does
its besl to cui 011 all possi>Ie funding
sources. In this case al it took was one
non·traditional physicist fa see the im
plications 01 the Allert Einstlffi College
discovery and develop the hardware
needed, He used to be a ham, but go!

so inYoIved with research that he lei his

license lapse.
What happens is mat when a small

conenr flows through the vascular sys
tern it hits the HIV virus and causes it
to lose its ability tc make an enzyme
crucial to its reproduct ion. Then me
white cells can 110 longer"d~ Iogelh-
er, and the virus is terminaled. Using
this approach it ~I also be simple 10
quickly cleanse infected blood banU.
thus preventing further HIV infect ions
!rom transfusions.

If there is any real 73 reader Inferesl
In thiS 1'1 consider printing the drcuit di·
agrams 01 the two simple units, along
with detailed instructions on their use.
II I get tess than a thousand requests, I
won 't bother. I certainly don't want to
take up valuable space in 73 lor non
ham-oriented consmcncn artcles Ihat
not many readers want to read about.
That wouldn'l be fair to the other read
ers. Mind you, If I do print the construe
tiOn plans, I'm not making any rreccar
claims. I cort need to have e e FDA or
any other governmenl agents making
my lire miserable. Anything you build Is
COfT11letely between you and yourself .
And anything you do with II is striCtly
eltpcrimenlaL I'm tust a journalisl re
porting what I've heard and read.

Eltpe rimenlers nave shown that it
takes about three we eks, using Ihe
eq~t a few minutes a day. lor a
oornpIele HIV reressco.
W~I we be seeing headlines about:

this? Evenfually, but you read it rere
'm.

So what's next? How about a~

electronic approach to drug addictions?
Any Interest? No, probably not. I ex 
peel n get the usual letters asIIing me
fa stop writing about stull ~ke this and
stick to ham radio topics in a ham radiO
magazine. U ke OST does. But yes,
there is good reason to believe that ao
other lairly easily-bulll piece 01 eec
tronic equipment could zap even Ihe
most vicious 01 o-ug habits.

AeigiOus teretes may be~ with
me over an this. I've talked with several
on the air who are absolu tely con
vinced thai ArDS has been senl as a
curse by GocI as retribution Jar the h0
mosexual .festy1e. Unfortunately they
haven't convinced me thaI the ir
pipetine to GocI is any better than mine.
And I wonder how much Kelly is con
sldering the rights 01 homophobes as
he pursues his own demons and his
personal quest for power via gay mili
tancy.

II doesn't seem to have occurred to
Kelly thaI anyone who is not stridenlly
pushing lor gay rights can be anything
bu l a homophobe . Go back into Ihe
cceet, Kelly. and shut the padded door
behind you.

Ordefing Books 8nd COS

{Edifor's Nole: Wayne otfen refer·
ences books and CDs it! his ecfIoriaIs.
The books are offen available trom
Uncle Wayne 's Bookshelf; Ille CDs
trom IMPS by Mail. Bo fh can be
ordBr8d by telephoning (BOO) 234-8458
or (603) 924-4 196, or by taxing (603)

924-8613·1 Ii

2 meters 220 440

The only repeaters and controllers
with REAL SPEECH!

Create messages just by talking. Speak any phrases or
words in any languages or dialect and your own voice
is stored Instantly in solid-state memory. Perfect for
emergency warnings, club news bulletins, and OX
alerts. Create unique 10 and tail messages, and the
ultimate in a real speech user mailbox - only w ith a
Mark 4.

Division of Kendecom Inc,
23 Elm Park, Groveland. MA 01834

Phone: 11'(508) 372-3442
FAX: #(508) 373-7304

MICRO CONTROL SPECIALTIES

No other repeaters or controllers match
Mark 4 in capability and features. That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world_On ly Mark 4 gives you
Message Masten ... real speech - voice
read out of received signal strength,
deviation, and frequency error • 4
channel receiver voting - c lock time
announcements and function control- 7
helical fi lter receiver - extensive phone
patch functions. Un like others, Mark 4
even includes power supply and a
handsome cabinet.

Call or write for specifications on the
repeater, controller, and receiver winners ,
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Jim Gray W1XU
during daylight hours. Although the band
"d ies" an hour or two aner local sunset,
these hours may be the very best for OX
and grey-line propagation along the
day/dark terminator.

Tile 40 meier band lends to "peak"
for OX toward Europe and Africa in the
late afternoon and early evening, and to
ward !he sacnc in the morning around
sunrise. This band will stay open long
aner dark lor short skip, which usually
prevails during daylight hours.

The 80 meter band may be your best
lower HF band for OX between sunset
and sunrise, peaking around midnight
(local time) and again around sunrise.
Noise levels should remain low untillale
in the month when springtime storms oc
cur more frequently. Short-sklp condi
lions at night will open out to 2,000 miles
or so.

The 160 meter band will not be open
during daytime, but will be very good af
ter dark, and ox ought 10 peak around
midnight local time. Short skip at nighl
during early evening hours will be qune
good out 10 1,500 miles or so, Look lor
OX also around, or Just before , local
sunrise, l oward the west, so uth and
ether directions. II

PROPAGATioN500YO"'F"''''k~''

This month is considered an ' tn-be
tween" month eno exhibits some winter
and some spring ' conditions' 00 the HF
bands. Although 1994 will be a year or
fewer sunspots than the past eight or
nine years, ~ will slill permit excellent OX
propagation on the days marked "G" on
the calendar but, as usual, mrs will de
pend on the band you choose. Winter
conditions 01 low noise and good night
time propagation on 60 and 160 meters
will conseue this month, blJt atmospheric
noise will increase as the eqclrox In late
March approaches. The poorest days lor
OX are likely to be those surrounding !he
6th and 21st of the month. The best days
lor OX will likely be those manee with a
"G" (Good) and"F" (Fair), or trending be
tween F and G. On the Poor days keep
an eye on other geophysical conditions,
such as storms and high winds with
much snow In the north and rain or sleet
in the south . Geological disturbances are
more likely on or near the 'P" days, if
they appear at all. Stations with better
antenna s and receivers are likely to fare
better In times of low sunspot ac
tivity as the maximum useful Ire
quencies also dedine and hours

Jim Gray W1XU
210 Chateau Circle
PaysonAZ85541

$69.95

$49.95
$39.95

$99.95

S W L : A receive only cartlidge lor CW, RTTY
(Baudo! & ASCII ) lor use witll Commodore 64/
12B. Operating programin ROM,

ART-1: "' complete int",rfac8 system tor&end
and receive on CWoRTTY (Baudot & ASCII} and
"''''TOR, lor U~ with the Commodora 641128
computer. Operating p<ogram on d'sk incl uded.

$199 .00

MORS E COACH: A complete teaching
and testing program for learning tile Morse
code ina cartridge.
Fo, C64orC12t1 ,
VECSPECIAL

ELECTRON ICS
OF MARY LAN O

G A N D G

Amateur Software
and Hardware for

the Commodore User

ART-t

AIRDISK: An AIR_l type 0p
erating program for use witll
your interface herdwara. BoIh
VIC·20 and C64/12t1 progrems
on one disk $39.95
AIR·ROM: Cartridgewrsion
01AIRDISK forC64/1 28only.

$59.95

MORSE
COACH

AIR·1: A complete in terface system for send
and raceive on CW, RTlY (Baudol &ASCII) and
AUTOR. rOO' usewith Commodol"(l VlC-20.
Operati llQprogram in ROM,

EASTERN UNITED STATES TO:

of good OX are shorter than ev-
~, " " " " " " " " " " " "
.~" " • ~ "

8524 GAITH ERSBURG , M D 20877 er, Some F2 openings may last .0....... • " "DAKOTA DRIVE, for only an hour or so on the 10 h:-"':'-".!""'"" " • • ,. "
QilC 82J ~.- • • • " " " " •

(3D1) 258-7373 ::--:- and 12 meter bands as the MUF
~LNCI • • • • • • " " " "rises above 26 MHz. Choose the .- " • • • " ""G" days for your best opportuni- 1',- • •

CIRCU: 169 0N READER SERVICECARO '"" .. "ses. Short skip will prevail on the ~,~ " " " " s " • " " " " "days these bands are open . " • • •

DEALER
Number 24 on your Feedback card

On tne 15 and 17 meter ~'''' '' '''''' " " " " • • • " " " , ,
DIRECTORY

SOIITI' ",RIC. ~ " "
,

bands, yoo may find OX opccrtr- un .R • " " •
nities quite good with afternoon
(local time) hours being better • , I' •

DELAWARE Lab on premises. Our 44th Year . , . We car· than morning hours, and short AI.-'$I<A" .. .. .. ..

New caSllll "I all major lineS' MOTOROLA. ICOM, KEN· Skip should conuoue dUring most ~'"T"'" ".. .. .. 11 " ""
Factory authorized dealer! vacsu. ICOM, WOOD, YAESU, BENDIX-KING, ASTRON, day iight hours, but the band will .wsTlI..U... " .. .. .."' " "
Kenwood. reo-tee. AEA, Kantron ics, DRSI AEA, SONY, PANASONIC, MFJ, CCTV I nd darll 1-¥.!1' ZONE " .. .. .. .. 11 " " "
Mfg., Ameritron. Cushcraft, HyGain, Hell CAMERAS ,"D MONITORS, BIRD Cose arou , .NQlAHCI.. .. .. .. " " 1

Sound. Standard Amateur Radio. MFJ, Hus· WATTMETERS, FREQUENCY COUNTERS. The 20 meter band is always . ,," • • • • • " • "
,. ,.

tier, Diamond, Bunernut, Astroo, Larsen, and SCANNERS. HYGAIN. VIBROPLEX, HElL our most reliable OX band, and ,- •
mucll more. DELAWARE AMATEUR SUP- CALLBOOK, ARRL, OTHER PUBLlCA- is even more so during times of !-+."!"" " " • • •
PLY, 71 Meadow Road, New Caslle DE TIONS. Op<ln 7 days M-F, 9-6 p.m.; Sal.. ,..,"'" • • • • "

, , "low solar act ivity. Pea k condi - - " • • •19720. (302) 328-n28. 10--5 p.m . Sun. 11-4 p.m. We ship World· nooe occur short ly after sunrise, R .... ,. " 11 11 'Iwirffl. Call, Fax, Or write for inlonnetion and . ~]l< "'RICoO .. .. .. '1 01 'I ..
NEW JERSEY prices. Your one Source for HAM and Busi. and again In the late afternoon,

"'" ness Radios .. . BARRY ELECTRONICS, and should provide the best sig' " I ' •
Nortll Jersey's newest Two Way Radio and 512 Broadway, New York NY 10012, (212) ears to crstant locations. Short
Electronics Dealer is now open. Sales of 925-1000. FAX (212) 925-1001. skip will prevail during daylight .......... 'I 'I ,. .. .. .. "'Ham, Business. Marine and C.B. two way • .......• .."..... ",,, .... 11 11

equipment as wt'li as Scanners, Shonwave, OHIO hours out 10 aboul2,OOO miles or .......T"....... " " '" .... .. .. 'I
Electronic K~ s. Antennas, Books, Cable Box· Columbus SO. North-south paths will open - - • • " " " " " " " " "es and more. Friend ly service and low Coot'al Ohio's fuli·line authoriZed dealer for shortly after dark, as we ll, with .~~ • • ~~

p<ices. Advanced Specielties, 114 Esse ~ -"'- " • • • • • "Street, Lodl NJ 01644. (201) VHF-2067. KenWQ<Kl, ICOM, Yaesu, Alinco, Japan Ra· exceuent propagation on Good ~ • •dio, Slandan:/. AEA, Cusllc"'lft, Hustler, Dia· days. - " " • • • • "
NEW JERSEY

mood and MFJ. New and used equipment on
The 30 meier band exhibits ~= • • • • • " " "

Park Ridge displey and operJItional in our new 10.000 ..~ ~ • •
sq. fl . facility. Large SWL Department, too. some of the behavior of 20 and ....RTO""'" • • • • • " • "Nortll Jersey's oldest and finest Shortwave UNIVERSAL RADIO, 8830 Americana 40 meters. You can work OX on ~;'H """0:::.0. • • " " " •and Ham Radio Dealer, Three minutes from Pkwy" Raynol deburg (Columbue) OH many days around sunrise and U".R • • • •Garden State Pkwy and NY Thruway, Autho· 43068. (614) 868-4281. ."'S1 co.o.., " • • • " " • ~ " " ,

"ri~ ed Dealers for AEA. Alpha Delta, Die· sunset, with short skip prevailing ........__........-.......
mond. ICOM, Japan
Radio Company, KenWQ<Kl. VIlC!TOOi(:s, Yae' PENNSYLVANIA FEBRUARY 1994,", ",. Sales. Lee WK2T. GILFER Trevose
SHORTWAVE, 52 Park Ave.. Park Ridge AUlhorized factory sales and service. KEN· SUN MON TUE WED THU FRI SATNJ 01858. (201) 391-1881. WOOD, ICOM, YAESU, featuring AMER_

ITRON, B&W. MFJ, HYGAIN, KLM,
1 G·F 2 G·F 3 G·F 4 G-F 5 FNEW YORK CUSHCRAFT, HUSTLER, KANTRONICS,

Nant>attan VIBROPLEX, HElL, CALLBOOK, ARRL
Manllal1an's largest and only ham Radio Publications, and much mora. HAMTRON- 6 F-P 7 P 8 P 9 P 10 F·G 11 G·F 12 F·PStore , also fun line 01 BUsiness, Manne, Avi- res. INC., 4033 Br own sville Road,
eucn. Shortwave Radios and Scanners. and Trevose PA 19047. (215) 351-1400. FAX
Cellular Phones and Beflpers. Large selae· (215) 355·8958. Sele. Order 1·800-426- 13 P 14 P-F 15 F 16 F-G 17G 18 G 19 G-Ftion of Books. Antennas, Test Equ'pmant. 2820. Circle Readerservice 298 lor more in·
coax"l cable and parts. Full 5el\lice Repair fO}/Tl1ation.

OE.oLERS: YOII CQ11par1j _ e and massage can C(lr'(B n~ 10 50 _ for lIS Itlle ... $'120 YKrtt (prefIaid), a $210 for ,..
20 F·P 21 P 22 P·F 23 F·G 24 G 25 G·F 26F

1l'IOf'W1P<llPIldl. No menl"" d ma.l-orlIer t>usness please, Oirecloty ten and payment mOil re"'" US 6Il days " adY¥lCt d
publicato>, R>r __~~""J for '" Apri W issue muslbe "OIJ l1ar<l. by F....LlOIj' 151. M.H 10 73M!al.... _ roday. 27 F-G 28 G
70 fIl, 202 N.~ IIH 000l58.
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CALL
FOR
ALL

ALiNCO

Sati,fiJction
Guaranteed!

Order Now,
from stock!
(800) 473-0538

or (714) 957-9268
for technical
information.

CALL FOR ALL YAESU
RADIOS & ACCESSORIES

SYSTEMS

ID

~~I STANDARD
="
I ~ .,."

CALL F OR ALL S TANDARD

VIDE 0

'-'~'
- ,, ,

I:'~ -

DOWN·CONVERTER
For 434 MHz. Low noise
MOSFET front-end for
greater sensitivity. Output
on TV channels 3-4.
$89 +slh

MINI-CAMERA
Size: 1x lx2 in. Weight: 2.5 oz.
Power: 7-14V/1WmA. Sens: 2 1ux @ f1.8
Lens: 3mm, 4mm. Outpu t: NTSC @ 1V.
T he camera has been used in: ATV, Security
and Surveillance, RIC airplanes and Robots!
$269 +sIh

TRANSMITIER, 434MHz.
ATVM-70, a 80mW. Mini-size I xl .S in., 2.5 oz.
Power: 7-9.6V/80mA,

$129 +sIh

MICRO VIDEO PRODUCTS
1334 S, Shawnee Drive, Dept H

Santa Ana, CA 92704-2433

NEWEOUlPMEHTPRICING ANDOADERSl~ &66 oooe cur OFSTATE
=",TECHNICAl, ueee GEAR, INF0200 6&6 6227 2"11R. FAX:IO:3-467_1

CIRCLE 234 ON READER SERVICE CARD

CIRCLE 30 ON READER SERVICE CARO
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ICOM ~. I

<~CALL FOR ALL ,~~:I
AEA . ASTRON. AZDEN -COMET· CUSHCRAFT' DIAMOND" KANTRONlCS

MFJ' SANGEAN. SONY SHORTWAVE· DRAKE' MANY MORE•..

ALtHeO

CALL FOR ALL KENWOOD

LCIV IIIVI lJlJlVIIVIUIVllJM IIIJIVS INC.
21 GARFIELD STREET, NEWINGTON, CT06111

Hours : M-F 10-6. ~ ~ [11'_ C.O.D.s Same Day_,.,c.,.
SAT. 10· 4 ~ OK Shipping

KIT BUIL.DERS! Complete list of 155+
kK vendors. 1110 SASE + $3,00 USD 10:
RUTENBER ENGI NEERING, 38045
10 th SI . E. IIH75-AR, Palmdale CA
93550. BNB365

OSL CARDS - Standard and custom.
Your ideas or ours. Excellent quality. ron
stamping available. Many designs and
type styles. Catalog and samples $1.00
refundable . WIL.KINS, Dept. A, Box 787,
Atascadero CA 93423. BN6370

20 METER SUPERHET C.W.
TRANSCEIVERS KIT, $49.95 plus $3.75
shipping. Che<;kIM.O. 1994 Catalog for 2
ster cs. DAN'S SMALL PARTS & KITS,
1935 SOuth 3rd West #1 , Missoula MT
59801. BNB385

SE RVICE MONITORS WANTED.Any
tate model les t equipment. (408)24 1
7376. BNB390

CHRISTIAN·THEME OSLs, -ret your
ligh t so shine betcre men .. ."
JUST•••OSLs, 21645 E. 9 Mile Rd.• 51.
Clair Shores MI 48080. BNB395

RCI-2950 OWNERS: New rrccmcauon
manual including Power frcrease. Clarif i
er modilicabon. Modulahon increase. Op
erating hints, and more. Parts included.
Only $20.00 ppd in U.S. (Missouri resi
dents add $1.15 lax). SCOTT, P.O. Box
51040 8, st.. Louis MO 63151-0408.
(314)846-0252. Money Orders or C.O.D.

BNB340

BROWNIES OSL CARDS SINCE 1939.
Catalog & samp les $1 (refundable with
Ofder). 3035 Lehigh Street. Allenlown PA
18103. BNB430

HIGH OUALITY PERSONAL. OSL's in
sure grealer returns! Customize one 01
26 standard formats, or your own unique
design. FREE into-packet (75 cent stamp
appreciated). CHESTER OSL's, Dept. A,
2 S. Commercial, Emporia KS 66801.
(316)342-8792, FAX (316)342'4705.

BNB434

ICOM-781 RAFFLE: One hundred tick
ets ONLY at $100 a piece. Drawing to be
held at 3pm on June 24 at the RC of JHS
22 in NYC. ncketsuuessons-sc of JHS
22, POB 1052, New York NY 10002.
Phone (5 f 6)674-407 2, FAX (516)674
9600. BNB455

BARTER 'N' i;;6y~'F"'bo'k~'d

Tum your old ham and computer gear into cash now. Sure, you can wait for a ham
testtc try and dump ii, but you know you'll gel a far more realistic orca if you have it out
where 100,000 active ham potential buyers can see i1lhan the few hundred local hams
who come by a flea markellable. Check your emc. garage. cellar and closet shelves aoo
gel cash tor your ham and computer gearbelore lt's 100 old to sell. You know you're not
going to use it again, so why leave it lor yom widow \0 throw out? That stuff isn 't getting
any younger!

The 73 Aea Market. Barter 'n' Buy, costs you peanuts {almosl)--<:omes to 35 cents a
word lor individual (noncommercial) ads and $1.00 a word for commercial ads. Don'!
plan on telling a long story. Use abbrevtatione, Clam it in. But be honest There are plenty
01 hams Who love 10 fix things, so if it doesn't work, say so.

Make your list, count 100 words, including your call, address and phorla number. In
dude a check or your credit card number and expiration. II you're placing a conmercat
ad, include an addKiooal phonenumber, separate lrom your ad.

This is a monthly magazine, net a daily newspaper. so figure a couple months belore
the aelion starts: lhen be prepared. 11 you get too many calls. you priced it low. If you
donl get many calls, too high.

So get oosy. Blowlhe dust oft, check eVecylhing out. make sure it still l'VOf1<S right and
maybeyou can help make a ham sure it still \\I{Irk$ right and maybe you can he1> make a
ham newcomer or retired old timer happy with mat rig you're not UslflQ now. Or you might
get oosy on your computer and put togelher a list 01 small gear/parts to send to those In
leresled?

Send your ads and payment to Ihe Barter 'n' &iy, Judy Walker. 70 Rt. 202N, Peter
borolIgh NH 03458 and gel settcrtne phone calls.

The deadline for the March classif ied
ad section Is January 6, 1994.

AL.L ABOUT CRYSTAL SETS. Theory
and con struction 01 crystal set radios.
$7.95 each. ppd USA. Send to: AL·
LABOUT BOOKS. Oept. S, P.O. Box
22366, San Diego CA 92192. BNB200

CUSTOM MADE-HAND TOOL.ED
leather products with your initials. name,
call leiters. Photo's & estimates avail
able. Key rings, wallets, bells. purses,
hanging signs, speci ally items. GREAT
GIFT. LEATHER & WEST, 67 Causeway
Rd. , West Swa nzey NH 0346 9.
(603)352-6256.9-4 pm. M-F IT.

BNB215

SU PERFAST MOR SE CODE SU
PEREASY. Subliminal cassette. $12.
LEARN MORSE CODE IN 1 HOUR.
Amazing su pereasy techn ique .
$12. Both $20. Moneyback guarantee.
Fr ee catalog: SASE. BAHR-T1 , 150
Greenfield, Bloomingdale IL 60108.

BNB221

VACUUM VARIABLES AND VACUUM
RELAYS. Lowest prices. SASE lor nst.
BOND, 221 areencreet. Marietta GA
30068-3825. BNB260

OSL. SAMPLES- 50 cents. SAMCARDS,
48 Mon le Car lo Dr., Pi tlsburgh PA
15239. BNB275

COLL.INS 32V-1 SERIAL'l A.M. trans
miller, mfg. appx 1946. Cash only Offers
solicited . A set of 6 professional color
photos will be sent upon the rececr of
$6 . relundable. Contact Bob Travis Kea
gle , KB4NG2. 5929 Ant illa ur., Orlando
FL 32809. Phone (407)351 -5939.
BNB280

COMMODORE 64 REPAIR . Fast tum
around. SOUTHERN TECHNOLOGIES
AMATEUR RADIO, 10715 SW 190th
Streel #9. Miami FL 33 157. (305)238
3327. BNB295

RADIO RUBBER STAMPS rree
brochure. REID ASSOCIATES, 6680
Mellow Wood, We st Bloomfield MI
48322. BNB297

KENWOOD AUTHORIZED REPAIR. Al
so ICOM , Yaesu. GROTON ELEC
TRONICS, Box 379, Grolon MA 01 450.
(508}448-3322, BNB310
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OSL SAMPLES send $1 (reluooable). Bud Smith, Box
1948, Blaine WA 98231. BNB475

BEAM HEADINGS-YOUR OTH AND THEIRS $5.95.
K67HM, 4204 Fox Point Drive, Las Vegas NV 89108.

BN8505

CRYSTALS: High quality lor your VHF/UHF and SHF
nanevener projects. SASE. WA3IAC, 7148 Montague
st.. Philadelphia PA 19135. BNB515

INTERESTED IN PUB L.IC SERVICE? Join REACT
TODAYI For inlormation wme. KA3PDO, clo REACT.
P.O. Box 8797. Allentown PA 16105. BNB465

CIRCLE 21 ON READER SERVICE CARD

CABLE T.V. CONVERTERS

1- 800-826-7623 =c--
B&B INC. •

3584 Kennebec, Eagan MN 55122

Jerrold", Oak, Scientific Atlantic, Zenith, &

many others. " New" MTS stereo ace-on:
mute & volume , Ideal fo r 400 & 450 owners.

- ,

,FII'I'
I 'Ill I .
I Ll...

Order HOILine
80 1 3738425

AnlennasWest
Box 50062 Pmvo lIT 846(15

BackPack Solar?
IOwan DescnS"",m panel is
size: ofopcn 73 mag.'i""_",ei~!Is
IIh . and dchve,,; 6lXImA (Pf l.v
.horgLng or direct operation. Tougn,
Solid, w ith no g l... 10 b",.k , So
rugged Unde Sam used IhlS Cu,
. ponor common"'1","' and I"J'Wblc
repealer.; in Dese" Swrm.
Rudy to usc. S I69, Add $5 S&H. Info SL

T ELECTROMAGNETIC FIELD METER
Reduce exposure to poten tia lly harm fu l

electromagnellc f ields. A lphaLab's handheld TrIFleld""
Meter measures AC electric f ields, AC magnetic fie lds
and radio/microwave power denslly . Find g round faul ts,
AC current wires or men ure h lgh·field generators w ith
the Magnetic setting (.2 _ 100 mliligau ss, 60 Hz) : Iden ti fy
poorly grounded or sh ielded equipment, h ig h VDT or
lluorescent light fields, dis t ing uIsh hot vs. grou nd wires
with Electric setting (.5 _ 100 kV/m, 60 Hz) : measure
antenna radiation patterns, leaky microwave ovens, e tc .
on RFlmlcrowave selting (50 MHz to 3 G Hz, .01 to 1
mW/cm2).

Electric and mag netic settings are om nidi rect ional ,
measuring full magnitude of fields wi thou t th e need to
reor ient the meter. Price of $145 Includes de livery and
one-year warran ty.

A lphaLab, 1272 Alameda Ave, Salt La ke Ci ty, UT 84102
Call (801) 532·6604 for speed ier serv ice o r f ree
li teratu re on electromagne t ic radiation health risks.

-.-..:,:,-, ' ...""",, .. , . -'~".,...,. , ." , ' / '"" "..,.::. -: :./.:"p

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

CDROM Ham Radio Callsign Database with hundreds
01 PC Compatib le programs, radio mods. TCP/IP
Usenet. Ham Radio Archives, FCC Rules & Regula
tons. current exam oueseon pools, and Canadian Call
Signs. Only $25.00. Includes shipping! Send check to:
RONS CDROMS, 2348 Karen Dr., #6, Santa Clara CA
95050 or call (408)241-7376 with your Visa or MG.

BNB540

WANTED- Manual for old aamcreners SX99. Frank
Arnold, 1215 Sullivan Ln. 828, Sparks NV 89431.

BNB555

DACRON ROPE, WHY RiSK ANTENNA SUPPORT
FAILURES?? Mil Type. black, strong. high uwsireicn
resistant, 3132"; $.06111. , 3116' (770 lb. test): $.11 /11. .
5/ 16": $.16Ift. IMMEDIATE SHIPMENT DAVIS RF CO,
24 HOUR ORDERS: (800)484--4002, CODE 1356,

BNB557

L.EARN TO EA RN COURSES: Electronics, robot, ra
dio, others. Free Catalog. A&A PRODUCTS, Rt 1 Box
482-l. Rockdale TX 76567. BN8560

Sell Your New & Used Gear In BARTER 'N' BUY
Classified Ads Work! Call Judy Walker today. 1-800-274-7373

WANTED-Plug in evmnesuer for a Drake TR-33C, Don
Nappo, P.O. Box 123. Stanton NJ 08885. BNB585

DON'T BUY QSL CARDS UNTIL YOU SEE MY FREE
SAMPLES. Atso I specialize in custom cards and OSL
business cards. Write Of call for free samples and cus
tom card ordering nromaton. LmLE PRINT SHOP,
Box 1160, Pflugerville TX 78660. (512)990-1192. Mas
tercard and Visa now accepted. BNS595

FOR SALE·Kenwood TS--440S/AT with GW filter/mic.
Orig. Box/manual $900.00; Cushcralt R5 vertical with
box/manual $200.00; cestcrart 224WB 4 eiement zac
Vagi $40,00; Astron R3·35A power supply $110.00 ;
MFJ-422BX keyer with bencher by-l paddle $1 10.00;
50 Ft. Belden 8267 (RG2 13U) wilh P1259 $30.00. All
mlnt concuon. Paul. N1HOL, 14 Summer St., Marble·
head MA 01945. (617)631-2610 . SNB665

ELEGANT OSL CARDS AT LOW PRICES. Samples
$1 (refundable with order) . AACO. Dept. S42, 1639
Fordham Way, Mountain View CA 94040. BNB670

UNIVERSAL PROGRAMMERS Data 10. XELTEK.
logic Devices, Magic 10 . EETools . Needhams, tram
$399.00, EPROM programmers lrom $117. cantor
tree catalog. (408)241-7376. BNB645

MACRO SURFACE·MOUNT Breadboard 3' X 5" sam
ple kit as seen In 7310r 12193. $4.00 ppd. Brad Thomp
son, N1JIJ, 100 Powdermill Rd.• BX-233, acton MA
01720. BNB650

WANTED: Western Electr ic and other vintage audio
equipment. (800)251-5454. SNOO1 5

DUPLEXER TUNIN G GUIDE. A complete booklet
showing step-by-stec n ssucucns on tuning all types 01
oooexe-s. Included is theory of operation, detailed dia
grams and much more. Send $9.95 plus $2 ,50 s&h to
RGM PUBLICATIONS, 533 Main Street, Hillsboro NM
86042. For faster service using a major credit card call
(505)895,5333 and order today. 30 day money back
guarantee. BNB635

SATELLIT E EQ UIPM ENT AT 40% TO 50% OFF.
Drake, Toshiba, HTS . GI. 25" LNB, $67 ,95; .7" Ku.
$69.00. Call (600}651 -6534 lor wholesa le price list.
SATELL ITE WAREHOUSE. Tucson AZ. Fax (602)624
1629. BNB640

VHF·U HF·SHF l arge SASE. VHFer, P.O. Box 685.
Holbrook AZ 86025. BNB660

(716)434-3008
XPERTEK ELECTRONICS

P.O, nox 768
LOCKPORT, NEW YORK 14095

L: pgrad~ your n:rc;lI~ r wilhout rcpl,lcing Ihe <'olllrolk r!
By adding th~ 1)\'\15/ 1+ to yo", rcpeater. you can more
Ihan d"uhk 11\<: ",,,"I>.:r " I' k alUre, . a, \\~ II a' ~;\'e il a
complelely new p~ r 'ol\al i t ~· . II' you' re lired ,;1' heing
r~qrie te J w thc li mi ted \'< ,c" hul ar' o f RO\IEO &
Jl UET. and dOll ' I " am I" P" ~ Ihe ~ I ;(( ll) ftx a ~ minute
f}VR 10 match }'''ur I\ CC c"nt" ,ller, thi, ""~ i, for you!
The DVMS/I + j, ,I PC I:>" ...:d ACe comp"til:>1e DVR. Ju,1
W Ille of Ihe !x'I1<'lit, are:

• Creale a 1024 u-er ,·" i,\, mail ' l"tem - lutly prompted
and pnsswcrd prote.1Jhle.

• Add u'er recordable ;Illnouncement, - ereat for
ham!" , . dir""ti"", & Wanl ,...I-. -

• Sign,,1cheek - ~ow ) '''U c"n actually !>ear how you ' re
hill ing lhe repealer:

• Li...:,a SounJ Hla'ter ,;ard _ Allow, fnr high quality
,'o;,\' reconjne a'x! use of n" ..IV .YO(' Ii i., anJ ~dit"r,!
(Built in BBS :,110,,, rcm"l~ uploadJdownlOO<l '

• Storageli mi'ed ' ''l l) 11>hard di,l , i,e _ (40 \-tq~

)'iel" , 112 hour at 12KH,.nne)
• R~al \'o;e<: c1ndkale",larl><cheduler _ (ynu d"'f f ottd

VS.I EPRO\ 1f"r your l" ntr"I1" r~ SOfT)' iF)'OU already
'I"'nI your S~~O ...)

• Ay"i)~ ble in a'l"a,}' a' "<,,,,hle kil wilha highqu~lit) PCB'

l1lo' I)V\IS/I + a' reviewed in Ihe February 73 M"g(l~i"r
h availal1le for ~.l4'1 PPDICOUT \knt i"n the rC\' i~w and
fJ:,~i\ ~ t", . L:PS hlue I~ nJ tlay) ..lelivery!

ATTENTION ACC OWNERS!
,,,," ,\ 1.1. OTItt:K Kt:Pt:.'\ U K U I' TKOl .l.F.K 0\\ ' . :KS:M ake and receive l~~~~~~~~~, 1t e le p h o n e ca lls

from your mobile o r
HT with your own

personalauto patch.
Connect to phone
line and transceiver

m icro pho ne, PT T,

and speaker jacks.
NEW! Now with memory backup.

j -Com-793 Cannlng Pkwy - Victor,;'IOY 1-1564

(716) 924-0-122 · "'ax (716) 924-4555

"I'ull duplex or simplex with courtesy beeps.
" Programmable local and lung distance codes.
"Automatic C W identillcatien.
oMlcruprecesser controlled timeout prolect ion.
oControlled b)' VOX or carr ier deled.
<Regenerated IJTMI; or pulse d ialinJl:,
oSeparate exlernal remote control output.
oI.5"Hx4.6"Wx5.05"U shielded metal cabinet.

Personal Auroparch SDP-600 $249.95
12Yoll power adapter , 11.95

Shipping and handling. $5 in US. $15 forearc"
. _~I day ",,,ney back Kuar. "U"'. ">SA

~ 'Hlday " .rrO"I).

CIRCLE 39 ON REAOER SERVICE CARO
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- "· !li ll._-
~iH" I ;1/

ASTRON
POWER

SUPPLIES

CAU us FOR YOWlSI

RS-4A AS-1A. R$-12A

R$-2OA AS-35A. RS-5OA
R5-21lt1 fl:S.35M RS·5i.fd
vs·2Ot,l VS-35M VS·5i.fd

TOWERS
ROHN

HY·GA\N
ACCESSORIES

RF
ENTERPRISES

He 1M 900 sc:o
hhw,. ' 1 . _ _

All Band
Field Day Anten~

RF ENTERPRISES
TO ORDER 1-800-233-2482

SelV<ce & InrC); 218-765-3254 Fa. 218·16t>·3308

ANTENNAS
TELEXlhy-gain
CUSHCRAFT

DIAMOND

BELDEN COAX:
99"

t.--.s....
RG-213fU

1I2l7\1O_ .....,

RG-llIU
~7) lOotoo

RG·8IlJ
182' . 1lO '"""._,

RG·8XlR5I; lO__

Oon,_lot _ "" _

Complete Inventory

w._~ ;,.... Ceo.. : •c..... : e_ ' II h ; e &~_.

c..""_~ ....",,,_... :do

COPPERWELD ANTENNA WIRE:
Solct ' 2 go; Solct ,. t"., •
s.- " 'l"- c... to _ OJI"CS.

ROTOR CABLE:
_1&-22. 2-111
~o...t)' .''' 2-1''

YAESU ICOM MFJ AEA

VISA Mastercard--"---------_....._......_--_..

"-*~ 1':10"-' No_ .._""'"f .._ ... III .... «I,2lI.17, I :%: III TNfI2._ ....
JQ, IllW,,",,__. /_. OX.e.-...f l 41.
~ ...Uw K;oI<.,.....,.- No l _ ~__ ....- _ '_OO llXll V
~."ftllGBo :.-_ _'lCIW_
~--.. rI(l;... $89 ft .ft...-., _ • Nt<
~_ _ .. I~. ""W

~_..... TNT/2 $79." .u
AntenntJs West Wn1Iim ti!~.... P&lC

Do>; 50062S. I'rovo. lIT M6ll> ,::: 801-313-8425
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CIRCLE 171 ON READER SERVICE CAIlD

73 Amateur Radio Today· February. 1994 91

HUO1 1INTRODUCTORY PRICE

$109 95 ,16 \" ,"0
601E( · $11995

SELL YOUR PRODUCT IN 73 MAGAZINE
CALL DAN HARPER 800-274-7373

I 1'1 ' I

FIllIIIII ' BUD (lOOT lIlT). D<lJJlJlIIG '1llIlI\lOll.
SWIIOIB NCO Fill [l(l(JJIEICTAroII

- §Of 1IXII m .NlMAI. 'lOU 'lctWllNG
lUJllG AroHTEST • IOKHI Wf'I.E RATE

• 60 OR16 SECOND • 7· 15 WlLT OI'EUIJJIj
YEmS AVAILlBlE • UlnlATE M:COP.llING (EEPROIr)

- STAOOIf LD. •aOM" SPEM:ER0lllPUT
- 100 YW IIEIIlP3' • GWTrol BOOIH01

wmtOOT I'l1IYEI FOJ HUICTII«:i

~
:o;.. g.~.«;.h2 M-::~:;~~f=S

.'" IP." · lIlJ.IWJIIliI w......
116 U11U'1sr-(1i]1 lfC1111, 11:00 ...... _ u U' I;S'

1IIIIIlS IItl·" " I 'M ""JOO TtOLU'PtIJ;(51J)lal.t1lS7 ...._ • • ·.I.I.l.SII... ~
• U'oU. "OW"'lOO"'I IHJl FAt: (S I~ JlI-115I . w._ _ .II\"'_I'Il. \ll6_...~

A IlI500
500KHZ ro 1300
MHZ. WITH BFO
ARISOO. A 1000
ChanneI Scanner ~~

500KHz to 1300 MHz
ccverese. & no cutouts.
10 search, 10 scan banks
lockout on search &
seerchzetcre. VFO tuning
with AMIFM! WFM modes.

With Ni-Cad batteries, C hgr.
VHF AnI., and long wire
antenna, case & belt d ip. Limited time offer,

not valid with any other specials. Only 5 .95
shipping & handling anyo.vhere in the 4B
Slates. Call toU free and order this new unit!

CIRCLE 211 ON READER SERVICE CAFlD

CIRCLE 181 ON READER SERVICE CARD

COMMUNICAT IONS

I 1- C. II {j ,= .
-0 . lIW J-8oo-445.7717 ~ ~ ,..,

6975 H illsdale cc Indianapolis IN 46250
317--842-71 15 Fax 1-800-448-1084

CIRCLE 164 ON REAOER SERVICE C ARD

_ 1- t ' .. '1$-M-2I$G
IDl _ ~. . R II."', _ I UDI

- AAaly..__...- I
_,.. _ , -..d'IM MTY.lIlfTY._ ._PK,," _
_co: ., ' __

.. 1 .. v.GAdosl*J.OfrIL'I'»I.• _"";; ,,"·0.. " e
_,e · ; "'_II.M'"

GtANT SOLAR PANELS $44 .00 EACH! Excellent
Prices/Solar Equipment/Accessories. Free tntcrma
lion/Send Stamped Envelope. Catalog $3 .00 . To:
QUAD ENERGY, P.O . Box 69001 3. Houston TX
17269. (11 3)893-0313. BNB715

ELECTRON TUBES; AI types and sees.Transmitting.
receM'lg. ncrowave ..• large Inventory = same day
shippi'1g_DAILY ELECTRONICS, 1091" NE 39th ST.
Suite 8-6. veecccver. WA 98682. (800)346-6661 or
(206)89lHl856. BNB719

MINIATURE POUCE RADAR TRANSMITTER One
mile range, $41 assentlled. $31.00 kit, (219)489-1 71 1.
P.O. Box 80096, Fort Wayne IN 46898. BNB725

NEW ECUIPMENT SPECIALS : ALINCO OJ·560T
deluxe 2m/440 handhelds, $297.95. BENCHER 1.5
KW tow pass filters, $47.95. ZA-I A baruns. $29 .95.
Best prices on a complete selection of keyers and
keys. ASTRON RS-35M power supplies, $167.95. ALL
ASTRON products compet itively pr iced. PL-2 59
siIYerl1ellon connectors, $1.25 each or 10 lor $1 0.00.
Type N connectors. $2.75 each or 10 for $25 .00. Cus
tom bum BELDEN coax cables 10 your specs. eaqor
write for catalog. R. C. KONl ES. " 65 Croll, Idaho
Fa. s 10 83401 or (208)522' 2839. BNB730

HAM RADtO REPAIR- Prompt service. ROBERT
HALL ELECTRONICS, 1660 McKee ReI., Suite A. San
Jose CA 95116. (408)729-8200. BNB751

JOIN TAPR·TUCSON AMATEUR PACKET RADIO
(non-pro fit cevelcoers of the TNC). Membership
benefits include: supporting the development of new
commun~atiQfls technology. Quarterly newsletter. k>w.
pr iced soltwa re/shareware , 10% discount on
kits and publications. $l 5/year US and possessions.
$l 8lyear Canada and Mexico. $25 elsewhere. US
luncls . Visa/MC accepted . Bonu s: Mention 73,
receive TAPR Packet RadiO General Info booklet
($1 value )' P.O. Box 12925, Tucson Al. 85732.

BNBl65

SOLAR PO WEAED HA MSI The Sun swi tch is a
charge controller to protect your batteries from over
charge. Power MOSFETs are used, no relays! Assem
bled tunecl and tested. Now with Walt Mounl Case,
$55 .00 plus $3.00 sh ipping. SUNLIGHT ENERGY
SYSTEMS, 2225 Mayflower NW, Massillon OH 44641.

BNB774

ROSS' $$$$ NEW FEBRUARY (ONLY) SAVE TIME
AND MONEY HAVE MODEL NUMBER AND MANU
FM:TURER READY WHEN YOU CAlL OR WRtTE.
KENWOOO, TH-28A, $310.00; TH-78A, $438.00: TM
2.. , ..... $348.50; fS.5OS. $990,(1); AEA. PK-232MBX,
$310J)(); PK-88. $128.50. AUNCO, DJ.58OT, $391110;
YAESU, FT-530. $430.00: FT-24ooH, $346.00 , FT·
136R, $1100.00; ICOM. IC·n 6. $1000.00: 1e-731,
$1 305.00: ASTRON. RS -20A, $81.90, RS-35A,
$1"0.00: MFJ, 815B. $62.50, 949E, $135.00 ; 259 .
$205.00 , 1102B. $21 .00. ALL LIMITED TIME OF
FERS. OVER 9035 ham-relaled ilems In stodIlor im
mediate sncmem, Mention ad. Prices cash. F.O.B.
Preston. HOURS TUESDAY-FRIDAY 9:00 TO 6:00,
9:00-2:00 P.M. MONDAYS. CLOSED SATURDAY &
SUNDAY. ROSS DISTRIBUTING COMPANY. 78
SOUTH STATE, PRESTON 10 83263. (208)852-0830.

BNB107

CONCENTRATOR SOLOR CELLS. High elficiency
cells raled et 20ma or 40ma 555mY In direct sunlight
wiI oulput up to several amps at dose to one "'OIt per
eel when used with magnifying leos and a good heal
sWlk. Data sheel lnduded $1.25 and $2.50 each. $5 .00
minimum SASE 10: James carter. P.O . Box 23243.
San Jose CA 95193. (408)729-8131. BNB695

HAM RADIO REPAIR- AI makes and models. Fast
Professional Service. AFFORDABLE ELECTRONIC
REPAIR, 1110 E. Thomas ReI.• SCottsdale AZ 85251 .
(602)945-3908. BNB100

9 112 INCH UTC WALL CLOCK- $26.50 ppd .
GABAY TOOL CO., P.O. Box 68, Necedah WI 54646.

BNB705

ICOM W21AT DUAL BAND HT, AC Battery charger,
DC power cord. faclory mod. for MARSICAP $415.
Keister WI'Iitt, Route 1. Box 25, RinlXJOld VA 24586.
(804)822-7005. BNB745



SENSATIONAL NEW WAY TO LEARN CODE-Do
Aerobics, Sing. Jog, or Drive while learning code!
Now the secre t is yours! Order THE RHYTHM OF
THE CODE·Morse code muse cassette loday! $9.95
ppd KAWA RECORDS P.O. Box 319-5, Weymouth,
MA 02188,The HIT of the 1993 Dayton Hamventionl

BNB824

WANTED : HAM EQUIPMENT AND OTHER PROp·
ERTY. The Radio Club of Junior High School 22 NYC,
Inc. is not only the Big Apple's largest Ham club but al
so the nation's only lull lime, non-profit organization.
working 10 get Ham Radio Into schools a round the
country as a theme for teaching using our EOUCOM
Education Thru COmmunication-program. Send your
radio to school. Your donated amateur or related prop
erty, which witl be picked up or shipping arranged,
means a tax deduction to the lull extent 01 the law IOf
you as we are an IRS 501 (c) (3) charily in our four
teenth year of service. Your help will a lso mean a
whole new world of educational opportunily lor children
around ihe oountly. RadioS you can wrile off, kids you
can't. Start the new year off helping someone else and
yourself. Please, wrrte-phone-Of FAX the WB2JKJ "22
Crew" today: The RC 01 JHS 22. P.O. Box 1052, New
York NY 10002. Telephone (5 16}674-4072 or FAX
(516}674-9600. Young people, nationwide, can get
high on Ham Radio with your help. Meel us on the
WB2JKJ CLASSROOM NET: 7,238 MHz. 1200-1330
UTC and 21,395 MHz. 1400-2000 daily. BNB762

AGGRESSIVE SALES REPRESENTATIVE seeking
addilional employment. Would like to sell amateur ra
dio equipment. (910)299·1296. BNB800

R-39OA COVER SET, New $55 each. Ballast tubes,
$25. (ppd) PO Bo~ 3541 , Toledo OH 43608. BNBa13

FREE SHAREWARE AND HAM CATALOG IOf IBM or
COCO. Morse code Computer Interlaces $49.95. NEW
TWO METER Mobile Antenna Switcher $42.95. DY
NAMIC ELECTRONICS, Box 896, Hartselle Al 35640.
(2Q5)773-2758. FAX-n 3-7295.

BNB615
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The World oCHam Radio"
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AMSoft 717·938-8249 '::El~

HF LINEAR AMPLIFIERS•

Convnunication
Concepts Inc.

5U Mi~.,_D.... • X_. Ohio tiJIS • ISIS) O ._ROO
F"'X 513-47S-:!-811

IICM
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ATV CONVERTERS
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Sell Your New & Used Gear In BARTER 'N' BUY
Classified Ads Work! Call Judy Walker today. 1-800-274-7373
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DIGITAL SWR and POWER METER, Assemble, Kit,
or Plans. with Alarm and Set Points . FREE informa
tion. RUPP ELECTRONICS, 5403 westcreeze. Fort
Wayne IN 46804. (219)432-3049. BNB831

FCC COMMERCIAL LICENSE PREPARATION
RADIOTELEPHONE-RADIOTELEGRAPH. Latest
home study fast easy audio video. Q & A pool disks.
FREE details WPT PUBLICATIONS (600)BOeJ.7588.

BNBB40

BNB91 0

WANTED: BUY & SELL All types of Electron Tubes.
Call (61 2)429·9397, Fax (612)429 -0929, C & N
ELECTRONICS, Harold Bramstedt, 6104 Egg Lake
Road, Hugo MN 55038. BNB915

RF ENGINEERS WANTED SGC, a world leader in HF
SSB equipment is seeking experienced RF Engineers.
Experience in Iransmifler and receiver design, AiD
converters, digital voice processing, and low noise os
cillators is required. Preference to licensed amateurs.
SGC, INC., PO Box 3526, Bellevue WA 98009. Princi
pals only, BNB880

FIBERGLASS; Sol id rod , round lube, square tete.
quad spreaders. Any quantity. SASE for list. MAX
GAIN SYSTEMS, 221 areencreet. Marietta GA 30068
3825. BNB890
SCHEMATIC DESIGN PROGRAM. Free brochure,
wrile Dep!. 7, SCHEME·ADDICT, 8622 West 44th
Place, Wheat Ridge CO 80033. BNB905

PRINTED CIRCUIT BOARDS lor 73, OST, etc. Club
orders welcome. US orders deduct 20%. Free ust.
B-C-D ELECTRONICS, Box 20304, 858 UpPer James
St., Hamuton, Ontario, Canada L.9C 7M5,

EL.ECTRONICS GRAB BAG! 500 pieces of new com
ponents: inductors, cececnc re. diodes, resistors. $5.00
postpaid. ALLTRONICS, 2300 lanker Rd., San Jose
CA 95131. BN8855

WANTED: COL.LINS ANTIQUES, anything old from,
speakers, receivers, transmitters, and all ecceescees.
any condition. Top $$$ paid. Rick. (800)462-2972 any
time. BNBB65

CtRCL£ 16 8 ON READER SERVICE CARD

EVERY ISSUE
of 73

on microfiche!

The collection of over 600 microfiche, is
avai lable as an entire set, (no partial sets)
for $285 plus $5 for shipping (USAl.
Annual updates available for $1 o.

We otter a battery operated hand held
viewer for $ 75 , and a desk model for
$220. libraries have these readers.

Your fu ll satisfaction is guaranteed or
your money back. Visa/Me accepted .

BUCKMASTER
PUBLISHING

" Whitehall"
Route 4, Box 1630

Mineral, VA 23117
703-894-5777
800-282-5828

The entire run of 73 from October, 1960
through last yea r is available .

You can have access to the treasures of
73 without several hundred pounds of
bulky back issues . Our 24x fiche have 98
pages each and will fit in a card file on
your desk.

6010 aldg,a
'" Old Oi>:~ "Wy,
. .00....., ' l3200T

(.07)778-3728""-'"'--

Tha Chal1angar DX·VIII---,... ,.. ,"' ... ..

~ yOU 'r~ 1ooI<J"'l tor iIII emen
na lhat can out perform the
others and give \'OU theedge.
yOlJ 're looki"'l for a GAP. The
Chall!!llger DX-VIII IS Itle
revolutionary des~n that
answer, 100r demarQs tor
mu ~i-b.a nd operatioo and
uroequaled efficiency with low
rose. This is the technol<:lgy
that ~iminaleS Earlh Loss.
G..... deliy8I'S from iiOolevated
feed; \'OUr P(/111er doesn't
disappear iota the ground ,Put
rt up, Turn rt00, No Illni"'l. No
frustration. GAP dOlivers
everylhi"'l btlt the hassles.
And _ GAP del,ver, at a
fraction of the cost of the
"se-cajec''~titiQn ,

AMHIlNA I'lI I IM:U •

"'vAlOO
- ...... ..m-.,.tt"l OU

Yes••• the .. GAP'S
revoluHoll y tecllO'1OIogy.

An Antenna with No Earth Loss?

o ._.
o ..........
OM

•
•

"""'""' ' '''''Am--

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

TH' AH"'''~ ISG.' TECH HO'OGY ' 1" 1 . NSwER IS G.... TECH HO'OG'

,>0, A H'W '~ "GA' nC" HmOG' • T"' . NSI'''''' GA. " ( "HOlOGY
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Name

Zip

AMEX

4 . _

8 _

Explfat ion Dale

CIRCLE 121 ON READER SERVICE CARD

Stale

3 _

7 _

_ _ _ _ ViSA

I VIM I, t

UAI·20

___ Me

___ _ _ _ 11 12. _

______ 19' 20. _

______ 15, 16. _

____ Chox;~

UAI-10

$44.00 $89.00
CREATIVE CONTROL PRODUCTS

3185 Bunllng A.enue
Grand Junclion. CO 8 1504

(303) 434·9405

CIRCLE 146 ON REAOER SERVICE CARD

Sell your product in

73 Amateur
Radio Today
Call Dan Harper today ...

1-800-274-7373

YOURAO:
1. 2

5 6

9 to

ta "
17. 18

Card.

Telephone

Paymenl

First and last name (1 word}, Street (1 word) , City (1 WOrd). State and Zip (1 word)

UAI-ID AND UAI-2D
UNIVERSAL REPEATER/LINK

AUDIO INTERFACE

Detailed application manual
low power operation, 19ma @ 12,..
CTCSS decoder On the UA I.20 only

Au embled, leste<! , one year warranty
Link monitOl·mi~/monjIOl mute control

Adjustable repeal"" l linkl DTMF audio outputs
Selectable DTMF mule on re pealer and lhlk audio
Repeater, ~nk , au~~iary and control aud io inputs

Please make checks payable to 73 Amatuer Radio Today.L______________ _ ~

'·M·'""O,7,-- - - - - - - - - - ------------ - - - - - - - - -

r-----------------------------------------------------------,! BARI'ER 'N' BUY Classified Ads i
I 73 Amateur Radio Today, 70 R o ute 202 North, Peterborough , N H 03458 t
: If your product or service is of inte rest to radio amateurs,spread the word!,
: For instant c lassif ied ad orders call Judy Walker

Orders only '·800·274·7373
Information (603) 924-0058 Fax: (603) 924-9327

RATES: Individual (private for sale or wanted) $.35 per w o rd
Com mercial (for profit for sale) $1 .00 p e r word

BNB966

I BUY elECTRON (VACUUM) TUBES Magnetrons,
Klystrons, Planar Triodes. etc...Jeremy Madvin at the
VACUUM TUBE EXCHANGE. (800}995-TUBE or fax
at(800)995-6851. BNB987

AMIGA, MACINTOSH, ATARI XLlXElST Amateur Ra
dio & Electronics PO/shareware software $4.00 per
disk. Two stamp SASE brings catalog. Specify whfch
computer! KO·WARE, Box 1646, Orange Park FL
32067·1646. BNB965

ALMOST FREEl Hundreds of pieces of surplus test
eqcoment and thousands of components at deep dis
count prices. Send stamped self addressed envelope
to ISA , 2480 1 Crown Royale, Laguna Niguel CA
92656 for current lists of equipment. BNB935

SEIZED GOODS, radios, stereos, computers, and
more by FBI, IRS, DEA. Available in your area now.
Catt (800}436-4363 Ext. C-6223. BNB940

FREE HAM GOSPEL TRACTS, SASE. N3FTT. 5133
Gramercy. Clition Heights PA 19018. BNB960

ORP KITS & COMPONENTS only 2 stamps for cata
log. DAN'S SMALL PARTS & KITS, 1935 South aro
West #1, Missoula MT 59801. BNB964

IMPROVE YOUR OX SUCCESS RATE Listen to ox
spots IN VOICE on your handheld or mobile rig. You all
know thaI one of the best ways to increase your OXCC
country total is to ecorect to your local Packet Custer
for OX Spots. The problem is that you have to sit by
your computer to get the information. Now, just carry
your handheld around your house, yard or town to find
out thaI E35X is on 14.197 MHz. The ox Spots are an
nounced IN VOICE and transmitted from your base 2
meter rig or repeater. The DCI-l00 Voice Mail System
listens to the ASCII stream from TNC and phonetically
speaks the required characters from the Packet Clus
ter. Call DIGITAL COMMUNICATIONS , INC. for a
complete info package. Toll Free (800)563-5351 rvcce
or Fax ) from all U.S. locations. Direct (306)781-4551
(Voice or Fax). BNB995

PICTURE a SL CARDS of your shack. etc.. from your
photo or black ink artwork. 500 $28.00, 1,000 $44.50.
Also ncn-plctcre cards. Custom printed cares. send
soecucatoos for estimate. Send 2 stamps for illustrat
ed literature. Generous sample kit $2.00. half pound of
samples $3.00. RAUM'S. 8617 Orchard Road, coco
ersbiJrg PA 18036. Fax or Phone (215)679-7238.

BNB9B8

ROTOR PARTS ROTOR SERVICE, ROTOR acces
sories: aree-o-t.eys, oun-ccnnects. Pre-Set moos.
NEW models for sale. Free catalog. C.A.T.S., 7368
State Road 105. Pemberville OH 43450. BNB996

USED AND NEW AMATEUR RADIO, SWL, AND
SCANNERS. We bU Y, sett, ccnsrqn and trade used
equipment. Thirty day warranty. Western Pennsylva
ntas' newest Amateur RadkJ supplier. We also Offer
complete repairs on most types of equlpment. Call for
quotes. FOR HAMS ONLY, INC. INFO (412)374·9744.
ORDERS ONLY (800)854{)815. ROBB KE3EE.

BNB929

AlDEN SERVICE by former fac tory technician.
SOUTHERN TECHNOLOGIES AMATEUR RADIO,
INC. , 10715 SW 190 SI. #9 , Miami FL 33157.
(305}238·3327. BNB979

PRINTED CIRCUIT BOARDS for projects in 73, H8m
Radio. OST, ARRL Handbook. List SASE. FAR CIR
CUITS, 18N640 Fieldci, Dundee IL 60118.

RADIO REPAIR Amateur and commercai. profession
al wOfk. Fred Fisher WF9Q. 6866 W. River Rd.• Sooth
Whitley IN 46787, (219)723-4435. BNB930

COMMODORE 64 HAM PROGRAMS-8 disk sides
over 200 Ham programs $16.95./$.29 stamp gets un
usual software catalog of Utilities. Games, Adull and
British Disks. HOME-SPUN SOFTWARE, Box 1064
BB, Estero FL 33928. BNB917

INEXPENSIVE HAM RADtO EQUIPMENT. Send
postage stamp for list Jim Brady WMOSO, 3037 Au
drey DR., Gastonia NC 28054. BNB927
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ARRLBOOKS

UHFNHFIPACKET======

ANTENNAS========

AR3293 Morse Code: The Es.sential lunguage
b), L fir'" C,,"'m Jr, 1I'3/l~'I' bl',moollUld ..,i"'"
ill ii' ""'-l O<Iot .... H"", '" h:llldk: di" "" <oJl, he, rd
,.. ooly '''' IIx: ~, """ ,.,... h<n ,'" """;';"" IUld , i"'t.ln
f""" ."",..,.$/;.00

AR2065 ARRl Ant&nna Book The ..." l6<h Elli
I;' ", " P'"<'<nl' 'h< be>' .,..) '''''I h i ~lily orp.....~ inh 
mal i"" "" ,n,,,n,,, f""",,,,, ,,'.,I,. Iran, n,i,,'" li""'
de ,i~ll. aOO ,,,,,,,,rue, ,,,,,uf " il< an" m . " S1O.OO

AA2B9B Space Almana~ h" A",h'm}' II. CH"i.,
A'.IA"XI: R..·"", "'"., f"om 'p"".$.lU.OII

AR4 114 l ow Prolile Amaleur Redlo F", ,Ix:
H, m ~'h" Ii.., ~·her. , ,,,.,,,,., ar< (it'w ned upoll ,

From hxl iu~ )'<lII 1 "11<"''' '" 0l":r.. in~ " i,h k'" pow_
er. Thi' ~.>I. Idf., ~,.. ho" "'~.. 00 lh<: air u,i,,~ ,be><
' « 'h" iq",,>-, nJ ,"lI<l'\-~nhOOI ""IIi,,~ , non,i"" "'
}""",If. \.11.110

73T20 "Coorageous" $5,95
20+ -" pm C""~ral ,, I " ;,>n,' Okay. II>< clIa l len~e " f
e.... b wli", ' , g""e" yo" ,hi, far, ," don' , ~" i'

n"w. ("H' fo.. 'h< ..,r. <I"" 1;"'(1l-e. W. ,. nd lhe
",xl, f"..."rt~"n :'l J ""<-

AR3878 Your VHF Companion hpl".. ,he
fa", inaling ""lh'il;'" on lhe Vtl F hamk FM and
orpeate". p:",lel. (' W & SSB. S"ld lite<. ATV.
lr.n,mi'l<r hu",i,,~ and nv,l'<. $II.IM'

ED66751 Dum bing Ua Down: The Hidden
Currieulum 01 Compulsory Sc hooling. hy
J"lon G""" If ~,.. <"j<,.,,-.J '"Ikd ", < War, },.. ·II ,,,
juy ,hi, ,1«, . A W.)n" ""." ...."mm'no.J
,.-ddi n~ , ~ .9S.

7B572 How 10 Teach School Resl Good h.,
J),, { C"I/I"rJ ('",xl ......iu~ . A lrue in,i~hl ' ''' ,I..,
",hool 'y<I< m. W~" uur ' e"eh<" " ""h. h<,,, ,.-..I
wh)' II'><~' "",Ii. YlJU ~· i ll .." Ix: ahk ~, f"" 'hi<oue
....,,, ,,. ,\ lI' a)''''' " reen ....""' '''eu<led ...Jing. Lim_
i'ed Qlm.i' y, 1I'0ik '''Il'Ii« I.".$10.00

73T13 " Bact< Bre eker" $5.95
13+ "pm - C''''e ."'''1'' ,g ,i" . a" h'i<k 1.1+
wpm <0 }",i ll he .."lIy """"" whe" you ' il do~'u

in f"'''' "f" >leely-<)'C<l "ul" n'«r " " mi"", ",lx,
'10'" ...oJ i". )'oo pl.in I",~uo~", ,,"'" a' ooly 13.,.

AR31B5 The Satell ite E ~perimenter'l Hand·
book, (2nd Ed.) hI' Ma rli. l)a,'id"ll K!VB('h"""""" and ...' i...d. Foco"n. I"' ""Id li'", hlJih I>y
. "d f'" ,Ix: i" '"nal ,,,,,,1 ' " ft" ."W'"nr "' . um"" ily.
52(1.00

AR2456 FCC Rule Book (9th Ed.) J\ ","" for
' IOf} "1i •• r.odiu . ,n' 1<ur. $9.00

AR2030 Your Gatewey to Pacht Radio (2nd
Ed.) T.II, '''' l ' O,". ~'"' omI10 kun..· .I>..l lhi,
1"'1'"1.11<" "">de, 512.00

AR21(l3 satelli te Antholo gy 1lY: I"." inf",no>_
' ''' ' ''' OSCAR, 9 'h""'. h t.' . , ,,·dl . , lbe RS "'lel·
Iile" lh, ,,'. of d i. i,,1 mod. ,. " ""ki.... ' '' lo" n...
RUOA K, mim",""'f'II"" , 00 roore ~ 55.00

Afl2083 Complete Oll'er (2nd Ed.) h. ,Y"h L,{·
,, 11'I~'Nl U::u'n "'''' 10 hoot OX .OO "I>, in r...-J ·Ir>
P" QS!. ""d,.SIl.I NJ

73105 " Genel ia w $S.95
5 "' pm~Th i, I>eI';"ninI' lape. 'a," yoo , o"',,~h

,he 2& I.. ...... III ."mhe",. , "d nrr.-.:" ary ru no,
,,,",i,,,,. c<>m~ lel~ ,,·ith ~1"'l ic. " ' 1)' "<P"r Ih.
"·oy.

73TOO "The Stickler" $5.95

6+ "I""~TOi, i, 'h< pr" "i« lape for ,"''''' wI>, ""
\'i,.d 111.: .1 "po, I'pe. , .-..I iI', al~, , fie lope 1<' ,h.
S<",ic~ ,00 T«'hni"i", I i<-~n... , . 10 i, ,,"upri...d of
<>roe ,,,li ll hoIII " f cod" ClIar-"," ,"" "'" "'I al n "'1''''
.."J ",........ ill ~ -"'pm.

NEW STUFF========

5 58756 Warning! The Elect ricily Aro und
You May Be Hazardous To Yoor Health b )'

Ell.... 5",.""'''''' An 'n,·,lu.hIe ~'Ui"" ~, , fie ri, l, "f
,kmumaF",,' i, todd" aod " <I" y'" ea" 'a~< ' 0
1",.«1 ~",,".If a'''' Y''''' fa'\I;ly. $11 .00

" We The P e o p le " Decle re Wa r! On O ur
lousy Gove rnment, hi' W",.." Gm" 1\ '"mu'l
, ..d" for .....y ,m..in o ' ''p ' y" . Sol"l iu" ,
10 ."<r~' pm~ kn, f",'i n~ ""I' ~ ""<r n m<n, " iday.
512.95

WAYNE'S PICKS======

AR3782 Your CRP Operating Companion So
""",ial l i~, or " pen";\O '''luil''' 1<11I '" enju)' ' h< n ·
""",,nl aOO ,halko~, ,~' Io" -I'''~ '<r ''I'' ra ' in~. $6.01l

AR3959Your Packet CompaniOn l'erfe<' for ,he
pucl" Ue",''''''''', $lloo

r U~I;W:;n:; S;;ok;h;ifQ;de7i=~ ,
I

You may order by mail. telephone. or fax. All payments arc 10 be in I
US funds Allow 3 weeks for de livery.
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!.lake ched<s pa)<llblo to '\Ir"de Wayne . Books""". I
I f oreign 0""1)' Shipprog d'IIryoS by actual we'1'l. Su~ace <It ,o"rrr",

(Sa~"" <Ie'i¥ery ""1 la' . 210 3monrhs. l

I Name I
I Street I
I City Stale Zip I

TOTAL S OCheck/Money Order

I O AE O MC o VISA I
I Card # Expiration Date I

Telephone: (603) 924-4196 (800) 234-8458 II FAX: (603) 924-8613
Mail : Uncle Wayne's Bookshelf, 70 Route 202N,L ...l:et=H~h ,~ O~8 _
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AFl2960 Transmi$$ion line Transtonners (2nd
Ed.) hy D,. J, rr'j I<-rid, Ic r MI I'r-.•: ,,,,, I ,bi~n,

, oJ ,,,",,,r,, i.f,. m"i(lfl ,'" " ,n''''''l ir", ""hui~ .."
, rid ~0lJJ<" ,~. '11:1...~i,t. S-'tI.0II

AR0410 Yegi AntenN Desi9n A H"," lI"di" se
ri., ""'i"'"'l , OO « I"'ud<d h)' Llr. L.~ ,"". $15.00

AR2171 Hin ts amI Kinks I... , h se" i n~ 01' ~., -.:r
g.-a< f'" '''''',I'",,!>Ie. , rr,,·;"nl """'..,,"'. $11.00

AR3169 CRP Classics (',ompil" , ,,,of ARR L 1"'1>
Io"'io'" u'" h" i l d i" ~ " ", i,e", " ""' miue,,. " "n,·
er i..". ,...e...~"i". 512.00

AR3290 Co mpanion Sollwere fo r Wea lher
setenne Han dbook 5 114' MS ·DOS Floppy.
51 U.00

AR3291 Now You' re Talki/lg ! All You Need To
Get Your First Hem Radio L1cenee (2n d Edi
lion) A ",oupl.., ,"ooy g"ide I", Ill< T,•.-M""" .rid
r-;''''i<e ~ ", ,,,n "u m, I'n<li",1jnf,,",,,,. ,,, " ''''Y be·
~ i """r """'" ~ " u"n " b rl)' "oJ , impl)' . oo in 'mall
00-..:... $19.00

AR3292 Your In trod uc ti on to Morn Code:
Practice Casselles Kil i"" ludr, ,,, " '10 ",i,,",.
c"-<,,,,, lapr,. P'" f'l'O' y<", h. llI< S WPM M,,,,,, ,'OOlr
. xam 10 . , m yoor r-;." i,', I;':cn... or odd h,~h-f"'P<n.

cy ,,·orIJ~·icle """""". '....,, pri,ilq~ IO}...... ,'OOlr
1.-.. T.., ~"..,i." lk.".... 510.00

AARl li cense Ma nuals ("0mrl<te FIT qoN'"
pool' ~ i'h ,n,,,,,,.
AR2375 T\!(:hnician Class
AR2:>B3 Ge ne ral Clas s
AF!0166 Advanced Class
AR2391 b tra Class

AR0437 ARRl Repeater Di rectory 1993-1994
19JK~l+ Ii'''u~, "" Ii di~,pea,." . h,OO pl, n' . CTCSS
, PIiThI" """ d"", tr,,~",,",· \· ,'(""dn"" or" ARR L
, pee,,1",r , ,,-.: dut.., IUld boa"" Ii"i,,~, I"om U ~1Il"

to ,-IG H,. Sl>.00

AA1250 Log Boo k_ Spirol 5.1.50

ARA:l41 lnte<feren<:e Hllndbook RFI ,I.-uth., rx·
1"''''"'''''' io sol.m~ iu1<n·...' ''''' ""..Ier...... Sll.OO

AR2197 ARAL Data Book V.lu, l>Ie , id 10 ,he RF
""'1<," cn~i ....., 1<'<00.' ",,, raJ'" a"",trur. , rid " prri.
"..,no.... 51l.OO

ARlO33 The DXCC Compa nion h,' Ii," If,,,,,..,,..
A'K/I Spe ll, ..n i" " "",Ie. " ,ai: h'foruld 10m" ~ "'I

~"" ",,«I~, be • ""-~',,,ful DX, <- Sl>.oo

1DA346 Simple, l ow-Co. t Wire Anlannss For
Rad io Amateurs h.,' 11'111,,,,,, Orr ""JI," "" G..·""
Ail "<II ~ L,,,, ...,,,,,. mol"· I>:a,,d an,e"",,; i"" , ,,,,", h .
be."". "I". ~il>le · am<"n" h h, rm. in '''o,,~ h' h,,·
, .""~ N,,, "'o.,5 1l.95

l0A342 All Aboul Verticie Anle 'llla9 /0,. Il"illi","

Orr ( "' ''f" eh< ",i' e ''O''''.~ " f """ Ie", ''''''''Uli,'''
Ii....... 5JO.~5

10A345 Beem Antenne Handbook by Willi"",
Orr "",I l'm'" C",''''' b'''~lh in¥ )" ", need '" I n,,,,..
a"""l h<,m <I<, i ~". " .... Irue'ioo. , 00 ''I''r..ioo, SI I.95

01 A87 S hortwave listener ' s An le n n s
Ha nd book Prilll<r onte"na ,he0l)',$ 11.~5

2llN099 Digital Ele ctronics Profects lor Be
gin ner. Ii, ' ()....~" Hi.<I"1! C'," lai" , I~ di. ital
,k,'l",,,i,, p"'jo",< 'u i, ,,hl< f" r ' h, I><~ i " "cr ,,,
""'ild willi ' h" minimum " f "'I"ip,,><nl. $12.511

09Vl1 The Bas ic Guide to VHFIUHF Ha m
Rad io 10,· f: i!,,,,,,J M. N,i!1P"II''''''' ' Ii"" ,.oe
in' ''id'''' 'o'' '0 lhe ~ , h ""d L~.1 'ne", ha"d< a'
"..<lla , 2.'. .'.1. ",\<1 7t ~·m. $Ii.""
03R02 RTTY Today h,' I)",, '" I""",,,, lo n t'J
M" ' I <" mp..h<n, i,'. RTTY ~,, "Ie «'" puhlj""'d

"."

AA2B7 1 W1FB's Help ' o r Ne w Ha ms h\'
I),,"~ IkM", ,. II'If'H C'"Uplel< f,,, 10' ,,,,,,·e,,,,,,,..
f'Io' "~~",I>,, a""i"" a"d 1'<1"n ,h. "i" 510.00

20N 100 Electro nic s Bu ild a nd learn (2nd
Ed .) b.I' 1(,4 I'cof,,1J ('"nth;""' ,t>c"f)' an<l 1""",'.
1"'( -'" ' h:1ll' ''' "a" ' I., m by "oill~. - 512.511

A I-122 88 First Steps in Rad io by /)"" g
IkMall' ""IFH Seri" (~. tlST an ..'''" $~.l>O

2O N108 The Easy Wire Antenna Handbook b,'
I~,, '~ ,""""" A·-/TllJ. Gi,,,, yoo ,11of lh<: ""«led di·
"",n,",., f,~ a f,, 11 r...~. "f " 'y III hlJild arid ,1«,
"'l) wi",~ ' $950

AR0402 Solid Sta te Design C..... l. ~"ic i"f",m, ·
,i<". ,'i" "" J,,;, i~n, . 00 .l'I'h'"''''''' ' d<><'l ipci"n, <>f

""""" , """""'''"''. po".r "'W"', ""' I'" <quip
"""ot. ~ 1 2 .1~ 1

10A343 All About Cubical C"ad Ante nna . h,
11',lIi,,,,, Orr "" ,I I I",,'" C"",,,,, "T h, Cla"i,,- 00
QuJJ "",i~" . ' h, ,,,y. <o"... r",:li"" . oper.,i,,", r-;. ",
k"<ll .,..) "w"t>i"r ,),,,,,,,,,,, ~" "'" . $1r.95

AA40 17 Ant&llna Compendium Vol. 3 M<we ..,_

,i,',I,. y,.i ~ q">J,. pi"' ""'I". ""Y'. """",•. dir« _,i,," findi ". , ,-,,,,,",Ied ,." ,"'.•",,.,.,..ri,,d. in".I·
I".",. ,,,«1,,.<1,. pi", .\ll ~· .md", f,~ be~i OO<I', to

>d "meed $14.00

AR2626 Compa nio n S oil ware lo r Antenna
Com pendium Vol. 2 ~ 114" MS· DOS flopp y.
510.110

AR048a W1FB's Ant&nne Notebook b.,· II"k~

0,''\/"", WIry " e' Ifle be'<l l"'rf"rm,,,,', 001 <>f ...>l>
1m,;,. ~ i " ,n '<,." ,.oo ' enK, I,. Build Iuo,:.-, '''d
SWR !'Irid~", 5950

AR0341J QRP Notebook hy [),"'~ IJrMd'" ll'l r R
Pre",,,,, (',..,"""" 00 prot« 'l' for ,he QRp ope"'''',
595 11

AR4141 W1FB's Design Notabook h" l)',"~ t»:
.II",,' Wi r y Fill"" ",nO"mrI' pr;o<l".,1 pt<'.i«l< th "
,·,n be ....il' u, i n~ rr.d il1 ".iI. ol. ''''''po"."" , rid
,,,""''''., ha'k! look $ 10.00

AR2200 Antenna Impedance Malch ing hI' Wi!
In:d ,v, C",,", Mo" ,,"'..,.mcn, i.. I>d, ~ri u.n "" ",_
'"~ S",i,l, ('h..., i" ~,h in~ imped'ID"" ",,~'oin~ I"oh
"' '''' '~il.OO

AA I994 ARRl 1994 Handbook (7181 Ed.) F..·
to"" illJ DSP. ;"""woo.! " ....'''.. .. uf Pi , .... P;.L
, II ""~ ;l1l-di.i" l-k'l' i<,- pi", k" ,,« e.$25.00

AA Hl9J AAAl l 993 Handbook (7Qth Ed.) .w
ch"r••" .I.,," ro". !. HX! 'ahle,. f;• •" , " >d ,-h",,
C-,"llr«h<n~,'" Mil or~,niml "'d , fr,wd,bl<. $15.00

IIR1086-4 ARRL Operating ManUSI (4th Ed,)
J " I (~",:Il i< ", ,.. ""\~. '" 11.... ,he "'" "'" of y"'" , ....
,i,,".;",' Ioo'n., i ",.rf:lCin~ "'""" com"",.,.,. OSCAR.
VIn.rur Sl ll00

IIRO I94 Anlenna Compe ndium Vol. 1 ~b,.ri,j,

", •....,~· .I, . ~'"'", _ k,,,,,. Y'~'" ,nJ"'.... ,i", ' ''I<n"....
(>;, 10"'. S",;\hC"rI>, :mI<:"". S'QI"",,, ,,,,,.$IU-UU

AR254;; Antenna Compendium Vol. 2 CO""
, en. ", k y,~i,. '1"""'. roollio:ond 'nd br<)••Jbooo ,y,.
1<"", o"'<nn, "' ."..,. ... 512.00

AR3193 Wealher SatellilG Handbook (4th Ed.)
I,." Ill ', IiJlp/l l~.~~"" WR81JQT Expanded , rid ,,,,'Cd
I" "II.." toxl,~'" """ he, ·f" , ..,lIit< or.:on"loH .
5211.011

01 A70 P rectice l Ant enna Handboo k b,'

1"",,01> I {'"" I l<, i~". hlJ ild , ""xlify. "rid ;n". 11 ~""r

" " n ",",'''Ola', $22.95

01P22-2 The Pac ket Radio Handbook (2nd
Ed, ) h,' J,"'''''''''' I. M""" A"R3T "'.__,1.., d.fi"i,j""
~".Ie ,,, """"....r p;odOI " prra' i" n.--G" yn R.-.:Jy
\\ I IIEL 0,,1 .• 5 I b.95

20N019 U.S . Repeata r Mapbook I,,· R.men
M",.,i" Th< GuiJe f<ll Ir",'.l i"g radi" ama'."".
59.95

BOOKS FOR BEGINNERS

2O NOIB Techn ician Cla ss lice nse Menuel :
Ne w No-Code h,' ;";"rJ•.., Wow Thi, lx~,k «IV'

,,, ,w!)" h i ,,~ ~''''' n.-.:J ,,, heeo"", a T"'hoi<;ian
('Ia" H.m. EI~!)' q""" i",, nn" nn' W<f " " 11,,, « .
,mi" ,,, i,,,,,;" f,,,,"" '" Ihi, "''' hol'k, f'('(' Form
Mll:oppliea'''",.59,95

20N092 T he Wo n derf u l Wo r ld 01 Ham
Ra d io h,' Ni,-h,,,·d I~ "',, i~ , A"H-/LCS Simple,
<lear...'" ftm I",,, ,,,,,,,,, )'I" "~ people '" ",,,atr'"
.....~, . 57.95

02042 Dig ilal Novice hi- Ji", G",hb.' Go".....
I" ""l< ~'" '' a lll"'" k "" ".-kd~ah le pan 'e ipan' .
$lI..<O

05C25 Ba s ic A.C, Circ uils A " " p' hy' '' "p
app"".:h hit 'he he~i""i,,~ <l ude"l. $14.511



"Over 500 children were abducted
last year, and that's 500 more

than we should tolerate. "

RANDOM OiiTPiiT''''b''k~'d
73 magazine. I am looking for fund
ing avenues to aid in forming this
national organization. If you have ex
pe rience in areas such as grant
wri ting , your help would be most
welcome, If you are already involved
in search and rescue, whether pro 
fessionally or as a volunteer, I'd like
to hear l rom you.

The plan is to have local groups in
every state, au coordinated by a na
tional organization, to assist law en
forcement in the immediate search
for missing children. If you're a
paramilitary, soldier of fortune, cop
wanna-be type of nut, please do me
a favor and stay away. We're not tan
ing about chasing bad guys. All we
want to do is find missing kids.

The state coordinators, all select
ed by the national office , will oversee
the operation and training of their lo
cal team leaders. Team leaders, se
lected by slate coordinators with the
approval of the national office, will be
responsible for the training of their 10'

cal chapter, as well as building and
maintaining relationships with local
law enrorcement agencies. Chapter
members will be responsible for stay
ing current in their training and being
available to assist in the search for a
missing child within one hourof notifi 
cation. Everyone involved in this or
ganization will be screened and req
istered by the national once.

Amateur radio desperately needs
to justify its existence. We no longer
advance the slate of the art, we are
not needed as a trained pool of quali
fied radio operators, and there ain't a
whole helluva lot of International
goodwill generated by the average
OX contact. How about il we decided
that one of the reasons for our exis
tence should be to use Our communi
cations skills and networks to come
to the aid of missing children? There
are well over 250,000 active amateur
radio operators in this country. Could
the comb ined efforts of a quarter mil
lion people, united for the single pur
pose of protecting the Jives of our
children, make a difference? Is there
any more important use of our time
and talents?

I may be selling myself up for a
big cnsapotntment by announcing
this before the logistics are worked
out , but II there is one thing I have
learned from Wayne Green in the
last four years Ir s that the only way
to get sorneting done is to just do
it. Talking about it doesn 't get it done.
It will take several months to lind out
if starting an organization such as
I've described is even possible. I'll
be meeting with attorneys and
accountants to set up the paperwork.
I need the help of every interested
person. If nothing else, send me your
name, address and phone number so
I can put you on the list for when your
state and local chapter gets started.
It you can do more, let me know that
too.

Inquiries should be sent to my at,
tenuon at 73 Amateur Radio Today;
70 Route 202 N. Peterborough, NH
03458 . iii

Amateur Radio Child Search

, propose the founding of an orga
nization called Amateur Radio Child
Search (ARCS). To assist in gelling
this started, Wayne Green has
pledged the financial and logistical
support of 73 and the entire Wayne
Green, Incorporated organization. t
am looking for amateur radio opera
tors in all 50 states to assist in devel
oping this organi zation. I will listen
to anyone and everyone who is will
ing 10 help ( I'm not saying that I'll
take your advice, just that I'll listen to
ill. I mean it. I would welcome the
participation of the ARRL or any oth
er amateur radio company or group.
This is above the petty squabblings
of amateur radio (and amateur radio
magazines). This is above your ani
mosity towards Wayne Green, me or

transmit to net ccntror, "I rcuno him.
He's OK."?

I'm not talking about a bunch of fat
guys with HTs on their bells and a
Rambo complex. I'm talking about an
organization that sets up systems
with the aid and backing of local and
national law enforcement agencies
before they are needed. I'm talking
about a national organizat ion, with
slate and local chapters, that continu
ously trains and prepares for the day
when they have to-within 60 min
utes-mobilize to search for a miss
ing child with the same thoroughness
of the Civil Ai r Patrol's search for a
missing pilot.

set up to assist in finding chi ldren .
How many days go by? How many
nightS? Will you ever see your child
again?

What would have happened to
Polly Klaas if, within an hour Of the
local police department's call to an
amateur radio search coordinator,
there were several dozen trained
hams searching In an ever-widening
pattern, all coordinated wi th a net
control station at the police depart
ment? What if another dozen teams
were searching in automobiles,
checking all available modes of es
cape out of the area, driving the
roads and stopping at stores and gas
statons and asking questions? What
if the eyewitness's description of the
kidnapper was transmitted via packet
to the local sea rch teams in sur
rounding comrnursntes or neighbor
Ing states, not days but minutes after
it was available? What if all 01 this
happened within one hour of the ini
tial call to local police?

It doesn't mailer if the child is real
ly missing, or if he just wenl some
where Without telling his parents. Ev
ery second of doubt is an eternity of
anguish for paren ts who don't know
where their child is. How would you
feel if you were the ham who could

David Cassidy N1 GPH

system, what can the average person
do?

We may not feel like we have con
trol over courts, prisons and parole
boa rds, but we can do something.
We can say enough is enough. We
can say that the next time a child
turns up missing we will be prepared.
Not prepared to help tomorrow or
next week - we can be prepared to
help right now.

When a small plane crashes (or is
only thought to have crashed), there
are systems and Volunteer o rqanlza
tions in place to search for and come
to the aid of the crash vic1ims. As a
Private Pilot I am thankful 10 always
know that should the unthinkable
happen, I won't be left to die on the
craggy slopes of a windswept New
Hampshire mountain because there
wasn't a system in place to come find
me. Within hours of my late arrival
there will be dozens 01 people and
aircraft searching for me.

Amateur Rad io Can Be Part of the
Solution

COuldn't we do the same for the
children of America, and isn't the am 
ateur radio community ideally Suited
to form the core of such a system?

Even with the best efforts of law
enforcement. it can be several hours
between the time a parent reports a
missing child and when any kind of
an organized search begins. Think
about it. It's six o'clock. You just got
home from work, and your 12-year
old isn't there, He was supposed to
be home alter school , by three
O'clock at the latest. You call your
neighbors. and they ha ven't seen
him. You call his school trtenos. but
none of them know where he is. You
call the police, and they send some
one out to your house to ask some
questions, while alerting thei r patrol
officers of a possible missing child.
You provide police with a description
and a picture. While ta lking with the
police officer, you remembe r the
name of another of your child 's
friends. You call and he tells you that
he saw your son get Into a blue car
driven by a tall man with a beard,
Tl'lis information is immediately trans
mitted to local law en forcement.
What time is it now? How long has
your chi ld been missing? How far
away could the kidnapper have trav-

The common response to this type eled in that amount 01 time?
of situation is: "What can I possibly Over the next few days, volunteer
do? " Aside l rom electing people search teams are set up, Posters are
carefully and supporting spending for distribu ted over an ever-widening
more cops, bigger prisons, longer area. The FBI gets involved, as do
sentences and abolishing the parole several of the national organi zations
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Enough!
Polly Klaas was a beautiful 12·

year-old girl . Last year, on October 1,
she was having a slumber party with
a few of her friends. Her mother slept
downstairs while the girls stayed up
and discussed things of monumental
importance to t z -year-crc girls. A
knife-wielding thug broke Into the
house, lied up the girls, look Polly
and lett.

Despite a monumental publicity
and search effort by the citizens of
Polly's home town, this beautiful lillie
girl's body was found two months tat
er. The man who murdered her had
been confronted by police twice dur
ing Ihose two months, the first being
less than two hours after the kidnap
ping. He has a record 01 arrests and
convictions lor abductions and other
violent crimes going back almost 20
years. He has served time in prison
lor these crimes, and yet he was free
to walk the streets ot Cal ifomia just
like you and me.

In the last two weeks, authorities
in Sl. Louis have had to inform two
sets of parents that tnetr children
won 't be coming home--ever. They
were both lillie girls. One was 9 and
the other was 10.

If you live in a small , rural oommu
nity, and you think this kind of
heinous crime can't happen to you
think again . Ten days after Polly
Klaas disappeared, Stephanie Crane
was abducted from her small Idaho
town-population 700.

Are you mad yet? Have you had
enough of this? Are you going to con
tinue to allow the scum of Our society
to get away With this? Are you going
to continue to elect local. state and
federal politicians who are afraid to
make the hard choices of taking
away the lights of convicted criminals
in order to protect the rights and lives
of the law-abiding? How many more
beau tiful 12-year-old girls are going
to have to die horrible and lo ne ly
deaths before the people of America
wake up and demand a criminal jus
tice system that deals with crime and
the punishing of criminals? Over 500
Children were abducted last year, and
that's 500 more than we should tole r
ate. Today. as you read this, another
ch ild is being taken-another child
that we'll never find. I golla' tell ya'
folks, I am beside myself with anger
over this. I can barely type these
words. t have had enough,





KENWOOD
...pacesetter in Amateur Radio

To get 'he mos' out of handheld
communications, choose Kenwood's
TH-78A 1144MHzl440MH::t) which
offers a I the latest features. Or
.he TH-28A (I44MH.) and TH-48A
(440MHz) slngle-band transceivers,
which are equally Impressive. All
three represent a winning com·
blna'ion of top-fllgh' technology
and ergonomic design .

• Alphanumeric memory
Alphanumeric dolo (max. 6 charadllr5)
con be entered directly into memo ry.

• Alphanumeric message poglng
In addition to standard DfSS and poging
functions, a lpha numeric messoges con be
stored in memory for immediate
transmission.

• Dual.frequency receive
tn a dd ition 10 fu ll-duplex cross-ba nd
operation, the TH ·78A is equipped fa
receive two frequencies simulTaneously,
even on the same band. There's also
independent double-bond scan and ABC
(automat ic bond chonge). The TH-28A
and TH-48A feature dual-bond receive
ca pability, enabli!!S .semi-duplex cross
bond operations ITH-28+-+TH-48A) .

• Frequencr coverage
TH-28A: 18-173.995 MHz, sub RX:
438-449.995 MHz; TH-48A:
438·449 .995 MH z, sub RX: 136-173.995
MHz; TH-78A: 118-173.995,438-449.995
MHz. Transmit on Amateur bonds only.
(MA RSfCA P modifia ble, permits reqUIred) .

• 2.5W power with supplied battery pack
5W with 12 YDC power source (PB.14,
PB.17, or external DC) .

• Non.volatile memory
The TH-78A has 50 memory channels
(expa ndable to 250 with the ME· )
option) , while the TH -28A a nd TH-48A
have 40 channels (expondable to 240
with the ME-1 option) .


	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100

