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PnoowWalch - SCans one (or more)
memory channels per band while operating
on a no frequency

Transfer call or memory channel contents
10 no. Parucularlv useful when searching
for signals around a memorychannel
frequency and for recalling the offset
frequency, lone frequent); etc.

14 DTMFautodial memories for
autoparchlng. accessing repeaters and
controlling other equipment, etc.
·.-.. ,... h,.....~ ......di_"...... h',....~

HI 1 _~_.....r._-'<lI~

Md 'lu,_'-

Memory Bank System
642 memory channels organized in two
separate banks- (very conventem for two
ham families) .

Microphone Remote (ontrals
A multi

function key board
with complete
control over the
IC-L\J(MIH,

The beep
tones fo r each band
are different and
distinguishable so
you can keep your
eyes on the road.

Over 22
fun ctions are at

your fi ngertips with the le-d l OO's unique
microphone keyboard (see chan above)!

.-
~ Wttl "' 1ond
~ (},ooge Operamg land
!iii ~Wne /odjasl
!iii SquIIo:hAdjwsl. ...."'"
f1 !luIl1.. Solo<!
!iii frtquln!)' s.ItIt
lii1 Ilemory (hamel Soled
lii1 IMe BllIIdl
~ Signor Prilwity Walth
I.ll PDgor On/Off
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TripleBand Mobile
Tranweim
{Ihown witil tht
Glltio1101 OPe-3m

Cross band double duplex (transmit on
one band while reccmng on two others)
and fu Ucrossband duplex (transmit on one
band and receive on another) is possible.
The one-touch PlT enables telephone-like
ccnversauons without having to continually
press PlT.

Relecrie B~

Remote Installation Options
One Body - tnstall as a complete uni t
Seporale - detach the front panel and
mount C'Jch separately (see illustration).

Remole - Mount the main bodyin the
trunk (OPe-3.B and orc'33; req.) .

Incredible Performance
AFC-RlT, AFC·\'XO, manual RIT
and manual "XOmoot'S tu cum
pensare for "off frequency" of
ihe Tx stauon o.z cn» .
High Sensltivity - dess than ,16j.lV.
Double-conversion superhetro
dyne receiver system.

More than 2.4 Waudio output
power.
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~o removal Of installation ofaddi tional
hand units required.

Each operaung hand has a separate
anten na connector to enable dllplexl'rl
rriplcxcr usc without ,my mismatching
antenna loss (not ene common antenna
for multi-signal, one band operation like
you sec in compcnuw models).

.'Ioft' Ibml a /rl·!Jt",d rll/lirl. tbe IC-!J,. IOOII
gil '/'S J 'OII true/ 1'I.'f! /10", IJjrhoffl!'

Exclusive Triple Band (apability
Three independent band units for 2 M,
440 Mllz and 1.2 (jill operauon (simul
larH.'OUS rec eive) .

Three independent di s:rl ll~"S can fret'ly
select the desired han unn.

Each display indicates SIRF. volume and
squelch levels.

Each display ts comrolled by a separate
volume and tuning knob.

Select from 5 external speaker jack.".

The IC-~100H Takes The
Magic Beyond 3Wishes!





.... NRlIlIWIII
tv $495, ~, hoff lhe price d!heoo"
competmoo. Noather rig pocks so mu
pe<Ionnonce at so bw a price. Ha>e f
on HFwithout spending a fortune.

.... NClI'A 101'
c.y,d moong lno~ coopled wnh
"""""""' d=itde.ign1~ng dean
receive oodo. And )'OU at tie ......
solicited compliments on transmit audio.

1185o.,_P_,,
$.", ... ..., 'PI :J7II2 USIo
ClIIi<>r. {lIllj ..u.71 72
'u : 16I I)~

,......OopI.: Cll ll~

CALL 1·800-833·7373
Telephone Hours:
9:00 AM - 5:30 PM Eastern

...Amerlca's Best!

1r.1r
TEN-TEe

PRICE"
$15.00
$19.50
$79.00
$95.00

$39.95
$3900
$8900

$495, loci"",. O~ band
module of your choice

$25' Each additional bond module
SCOUT ACCESSORIES:

MODEL
296 Mobile Brocket
297 Noise Blanker
937 11 Amp PoweI'" Supply
938 Tiny Switchif!9 Supply

(only 3Ibs.!!
700c Hond Mike
607 Weighted Key Paddle
291 Antenoo Tuner

VlSA, Me, DISCOVER
' Plus shipping and handling;
0011 IoII·free fo< d>o ... ...

MADEIN
USA

.... SMAIl
AIIokes mobile or por1oble fun for more horns than ever before.
Fils allOOSt any en, even eercccs. fv'loosLXing only 2.5" X7.25~
X975", this five b. tra.oel COfnJXlflion tucb in a briefoose wiIh
pIorly d """" " SfXl"'. .... ttar

R""""'""'"code. crou-d rig$ at tMa> !he price. 90 C£
dyoomic ""'9", bwphase rose de.ign" you hecr Ihe
weak ones even on croeded bends. Jr's no fun ifyou coo't
hear eml r.s'oR!

Just sit down and operate. "kJ5tef; fNef'Y feature in moues .
no modem rig is 0$ easy b use. Charge bord Il"ll:Xkdes in
o &1Sh b wen 1tJ:J.] 0 nlee s inclding WAAC.

• Patented "Jones f ilter provides
variable bandwidth 9 pole crystal
filter ~ 500 Hz to 2.5 kHz. The right
fi lter for every condition or the
touch of a knob.

• ·"SYNCHRO-lOCK" software keeps
VFO virtually drift free regardless of
temperature variations.

• Optional Noi'le Blanker
• SSB ond ON 50 Wolh Output

Adjustable To 5 Wolts
• Runs OfF 12-1 4 VDC

TX-1 0 Amps, RX -.6 Amps
• Receive Offset Tuning
• BuilHn Iambic Keyer with

Legendory aSK. Speed odiustable
on front and shown in di~~.

• Change bonds in a second.
Just plug in desired modulel
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Numw 1 on your Fe«Iback U1rd

Wayne Green W2NSD/l

NEVER SAY DIE

Continued on page 84

on ptants, animals, and lately on hu·
mans. You can set up your own exper
iments at home and see lor yourself
what happeos 10 growing things when
they are deprived of sunlight . II's Sim
ple. All i1takes are some beans or 0th
er seeds and ceneree. Grow some Wl
the sun-and l oon', mean beh ind a
glass window, Grow olhers with me
sun they get through a glass window.
Tty some under different colors of nee
rescent lamps. Try some with the full
spectrum lIuorescentlamps. And don't
forgel to lind out what happens when
you use incandescent lamps.

This whole bu siness got started
when a chap named all got involved
with the stop-monon pholography 01
plants. He had to light them propel1y
and keep them Wl a closed box so they
wouldn'l be disturb ed by me wind.
WeB. he sore ran inlo a. kinds of pr0b
terns. The damed Ihings refused to
grow righI . He eventually discovered it
had 10 do with the Iiljj1l he was using.
Hmm, if lighl makes thai much errer
ence for plants, .....hat about animals?
He went on to test dIfferent light colors
with mice and rats, and then larger an
Irnats. It turned cutic make an Incredi
ble difference In their growth and dis
positions. I can't give you all the ce
tails here. but you'll find his story most
fascinating. It's all in the book, Heanh
andUght by John 011 (1 913-$1 0).

Ott 's pioneering wor1\ has been car
ried on by Liberman. In his booII. you'.
read about some amaz ing ca nc er
cures ju st WIth sunlight the curing of a
WIde vanety 01 dlnesses. of hyperactiv
ity in kids, and so on_You'. read about
how introducing the sunlight spectrum
0 1 fluorescent light bulbs can com
pletely change the way people work in
cruces and tectcr tes . and even lhe
way classroom s work. vcc'u also read
about the eucrts of a small group 01

scienti sts who have been fighting our
screntmc system for years . trying to
gel their work pUblished and recog
nized.

screntue research is a big busi
ness , with a third 01 the research
funds coming from Ihe government
The fund allotments ~e mainly in the
hands of a few businessmen who are
very carefur not 10 upset any estab
lished businesses. But the problems
we have with our SCientil iC research
sy stem is a real shame . I've been
reading some excellent books on this.
The bottom line is tha t there are a
whole bunch of f ield s that science
should explore, but which those con
trolling the money refuse to acknowl
edge. I'll review the expose book, im
pure Science by Robert Bell, a 1992
book, lor you on th is topic. What's
happening is a disgrace.

SO start growing some beans and
see for yoursert what an amaz ing in-
lluence the wn's ~ghl speclrum has
on lile. And cIon 't Ity to ten me that.
welt. those are plants and we humans
are differen!. The hell we are. When
you graduate 10 growing mice unde r
different colors of light, roo'. see that

OK. before I get Wlto a review 01 the
book, lolow me on this . Unless you've
been intellectually stunted by religious
ltxldamentalism or watching too many
stuPid Sitcoms, you're aware thai eve
lutiOn, over milliOns 01 years, has reo
sulled in we humans. And thai means
that we've been designed to ope rate
wilhin the parameters of our world .
Thus we lind, when we send people
into space, that their bodies don't do
well at atL We're designed to operate
with one G of gravity, Further, we've
evolved in a world with a strong per
ma nent magne tic lield-one which
changes continuously as a result 01

varying radialiOn lrom the sun and the
influence 01 the moon. We're also be
ing impacted by solar raciation. indl.lCl
ing light. as welt as a wide range 01

other uecoeoces from the infra red up
Ih rough the ultraviolet and cosmic
rays . The l ight I rom the sun ha s a
spectrum that we've evolved in which
is important to us. YOU take lhat away,
or even change it a little, and there's
hell to pay. Indeed, we're paying for It
with sickness and bad dispositions,

There's even strong evidence that
one of the factors contribuling to the
demise 0 1 the dinosaurs was the re
versal 01the Earth's magnetic field ,

Now, scienl,sts have been experi
men l ing with light and their l indings
are scaty. Maybe Edison didnl 00 us
as much 01 a ravor as we thought. Ii's
tUrnlng out lhat we are a Iol: more 08
pendent on sunlight that .....e've sus·
pecled. One 01 the more damagIng
things we've done 10 our health Is In-
veer glass ancl, in partiCular. wngtass
es. Another is to invent artihciat lighl
iog which ecesm give us nea rly the
same light spectrum as mesun,

So here we are living and working
in fluorescent and incandescent light,
and illooks as if we're suffering a wide
variety 01 illnesses as a result. The hu
man immune system, given a decent
break. is able beat almost any genn,
vi rus or even carcinogen. Bul we've
been crippling our Ir'nmuoe system in a
nurrber 01 way&-and a big one IS via.
cullIng 011 the light spectrum our eyes
and bodies need--the light our eyes
and bodies have been deSig ned to
use and are dependent upon through
thousands of generations of evolution.

A small group or researchers has
been lesting di fferent colors or lights

don't know where 10 start and what 10
do next There 's this cure for AIDS
which an ex-tram physicist Ir iend or
mine has developed. There's lhe in
credible progress in cold fusion , wtlieh
looks like irn be one of the Iastest
growing new industries in Ihe world ,
One that will present endless opportu
nities for entrepreneurs to make for
tones. There's the g rowing under
standing or how bioelectrical systems
work, both in pla nt s a nd anim als .
There are those pesky problems we're
all ig no ri ng, like the deficit, our
croo ked Cong ress, crim e, guns ,
drug s, lousy schools . stree t gangs,
taxes , health care. the Morse ecce.
Somalia., goverrment waste, the lAS,
FDA. FBI. and an endless other bunch
01 government acronyms whiCh are
screWIng us.

You may have plenly 01 lime to SIt
and look lor pileups 10 jump on, ball
games 10 watch , golf to play, bul I'm
up to here in books I want to read,
stuu j wan t to write, and new busi
nesses I think are needed.

So what do you think? Is there any
thing I Could talk about at Dayton that
would make you want to come and ns
ten? For most of us n's a long and ex
peneve l rip to get there, so we want to
make every minute coonl. We wanlto
see all the inside ellhibits. We want to
haggle the dea lers for the best new
gear prices We want to check out the
humongous Ilea market. We wanl to
Q8ttogether with hams who share our
special interests. and Dayton's the 0n

ly place we can do that.
Please drop me a note or a aSL

card and lei me know.

Is Artificial Light Making Yo u Sick?

The ecce. oddly enough, are that
your home, hamshack, and ollice are
helping 10 make you sick, and nol any
way you'd probably guess. No, I'm not
talking abOut ltle electnHnagnetic field
lrom your elecltic blanket. or your ~n-

ear amplilier, though they' re certainly
bad enough.

One of the books I came across at
the recent Tesla Soc;ely sceoce c0n

ference in Colorado Springs is a COr1\
er. I'll try to have it ava ilable for you
through Uncle Wayne's BooMhelf, It's
Light, MediCine of the Future, by Ja
cob Libe rma n , Lig ht? Good grief ,
wnet's Wayne round now?

Dayton or Not?

The weekend al DaylOn is exciting ,
WIth hundreds of indoor and seemingly
thousa~s of Rea malMt exhibits, plus
an ereress array 01 special Interesl
sessions. Dayton provides Ihe only
practical meeting place lor the whole
group 0' hobbies we call amateur ra
dio. Ir s a place 'or the pioneers in
packet to get together and talk, and to
see the latest hardware. sollware and
lntormanon products for their niche in
the hobby. Ditto those interested in
DXiog, ATTY, SSTV, ATV, and the at
mosl endless other ham sub-hobbies.

So why would anyone bother to
take an hour and a half out of the lew
hou rs of the Dayton weekend 10 sit in
a hol room and listen kl Wayne Green
talk atlOut whatever happens 10 be on
his mind-which usually Isn't even
atlOut amateur radiO?

Last year we stopped having a 73
booth. We looked over the sales vs.
costs 0' having a booth over the last
few years and found it JUSI wasn't cost
effect ive anymo re. AHer so many
years at Dayton , that was a dillicull
cecrseo. Lordy. t set up my urst booth
at Dayton in 1955 and haven't missed
many years since then.

But even withoul a boolh I made
the HamVention trek. mainly to go
around and say hello 10 my ma ny
teeoes in the industry and to give my
Satu rday aflemoon talk. BUI I found
N I my industry lnencls were so busy
dealIng with the hams at their booths
thai they didnl even notiCe me trying
10 say hello. They were 100 busy sell
ing 10 schmooze.

Since my talks are usually just re
hashes of the things I've been writing
abou t in my ecuorrais . I can under
stand why only about 1% 0' the etten
cees bother to sit and sweat while I re
pea l what they've probabty already
read.

When I was guogoho on OSCAR, or
helping 10 pioneer ATTY. repeaters, 50
MHz, SSTV. and so on. I had a good
reason 10 go to DaytOn 10 meet my l ei

low pioneers. BuI these days my cc
neering interests are in new lectvlolo
gies, in polit ics, and stull like that.
Stull you probably don't care aboul
even though you should.

From my viewpoin t Ihere are so
many exciting things happening that I
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CROSS NEEDLE METERS
• Separate MeIerand RFsensor aJIows for convenient placement of the meier.
• Cross Needle Meterprovides FWD, REF, and VSWR simultaneouSly.
• The RF-8ensor isa compact design, and has anextreme'Y low-loss circuit
• Beautifully illuminated when connected topower supply,
• 6 footcable standard.
• Optional "EKS-3" 10 foot extension cable tor a total of
16 feet between the sensor and meter.
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COMET products are available from most major
dealers. For customer service, or acomplete
catalog, please call us at 800J962·2611 . We're
confident COMET products and accessories will
enable you to enjoy Amateur Radio to its fullest!
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Modem, hqh-pertorrrence stations use COMET Antennas, Duplexers,Triplexers and Accessories!
COMET products are designed to provide an exceplionallevel of signal quality and coverage area.
Whether operating mobile or from your base station, COMET products make you sound good. No other
product line has the selection, convenience, quality and performance!
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To m Linde KZ0T, Kno~vllie IA
Wayne, thank you for your most mar
velous piece in the December 1993 73.
You speak wrth a glorious vision about
the frontiers that we need to explore as
an essential part of our good hobby.
Some of those frontiers are in the class
room, some are in the stars, and a few
are in resources that we use, and per
haps take too much for granted. daily. I
suspect part 01 the survival of our en
dangered hobby is making better use of
whal we already have. The example I
submit is the Extra Class sooueno on
75 meters.

Before I got my Extra I was motivat
ed by the goal of having a classy 2 x 1
callsign, and working people who were
more enlightened than 'hose who in
habit other parts of the band. I have a
disability wi th a speech de fect, and
there were predictable responses
whenever I went on the air.

One day a couple 01 years ago I dis
covered a very special net in that very
hallowed subband of 75. The net ac
cepted me as one of theirs. 8ut far be
yond that, it launched me on an adven
ture that to me was the very essence of
ham radio at its best. The net let me ex
plore my limits on 75. Even better. it
helped me begin exploring new ways to
expand and stretch Ihe limits of that of"
ten goofy band, It's a bane which chal
lenges us to find ways to make it work
cener tor us. As a net, we do that.

What nel is this? It's the Geritol Net,
and as a member let me say right off
that Geritol is not the greatest acronym.
The net operates to help properly ll
eenseo hams win their WAS. There is a
fine, strong sense of collaborat ion, a
sense of coilegiality which is too etten
missing from our hobby.

Our next newsletter (we publish
three a year) will focus on ways 10 help
people who live in the city be more ac
tive on our net since we noticed that
most of our members have rural or up
beat suburban addresses. 8ut there are
lots 01 cliff dwellers out there. How can
we help them expand their horizons?

I think it would be great if you could
use some of this information in your cot
umn because I think you do wish to
push the many horizons which give
shape to our hobby.

If by chance you ever tune in to
our net-it meets every night on 3.768
MHz at 01 :OOZ until SO, 6 or 7Z-you
might hear me. I do get on a lot be
cause I love adventure and adventure
is the essence of this net. My voice
stands out because it is the voice of
one who has severe cerebral palsy. I
have worked all states several times
over and I'm also the editor of our
newsletter, iii

ments ct many towns and cit ies.
I guess what I'm saying is that the
so-called "esoteric sciences or pseudo
sciences' deal wit h portions of the
whole . Just as medicine is now ac
knOWledging a "holistic" approach to
human health, rt is necessary to adopt
a holistic approach to the unified field
that may Include re mo te viewing,
psychokinesis, dowsing, and other
"valid" portons of psy poenomena.

Jim Gray W1XU , Pays on AZ
Wayne, your column In the December
issue is a corker! My wife, Peggy, and I
had many good laughs, and we also
enjoyed several items particularly:
psynce and subtle energies.

John Nelson, as you well know, pro
neered the PSYNCE of planetary align
ments in radio propagation. I've rot
lowed in his footsteps, but have never
been able 10 lind his book on the sub
ject. Consequently, my forecasts (in
735 "Propagation" column) are not as
elaborate-or as accurate-as I'd like
them to be. Perhaps you have his book
in your library: if so, I'd like to borrow it
Irom you . When John died. a lot 01
good information went wiltl him , , , and
I'm very interested in learniflg more.
None of the sources I've checked seem
to have his book, and most don't even
know what I'm talking about. Of course,
as we both know, "scientists" are great
pooh-poohers of anything that's not
dogma and "accepted" knowledge .
However, here's a field that ought to at
tract scientists. but 10 them irs "astrolo
gy" and therefore untouchable. Need
less to say, "astrology" uses a geocen
tr ic system , whereas Nelson and I
used/use a heliocentric system, and the
Astronomical Almanac as our prime da
ta source.

The well-known "weak forces" of
gravity and atomic binding forces are
being studied everywhere among REAL
scientists, and it's now considered by
some that the Heisenberg Principle is
factua l, and that even looking at an
electron or an atom can actually "ae
ate" it, and most certainly move it. We
can know where an electron Is, or when
it is, but not both at ee same time . , ,
and many consider an electron field as
a "smear" rather than discrete orbital
mechanics of individual electrons tn
-sneus- .. . quite different from the Bohr
atomic model that you and I learned. 11
is my view that the weak torceszsubue
energies of gravity, electromagnetism,
and atomic/nuclear binding forces are
all part of PSYNCE. So, what holds our
universe together on the micro as well
as macro levels is worlhy 01 study.
Once, I built an Heronymous machine
according to the diagram and discus
sion by John W. Campbell in Aslound·
ing Science Fie/ion back in 1946. The
darned thing worked . •. at least it did
for me! Dowsing also works lor me, as
it does for the street and water oepert-

/hal. Total idiols can learn the code.
Five-year·old kids learn the code.
WeVe any number of seven-year·old
Extra Class hams. Yes. the code lest is
dumb. Bul then, one woutd be hard pul
10 find any area where the government
has messed with things thai their roies
aren't dumb.

I learned the code over 50 years ago
and haven·t used it more than Iwo or
three times, But one of lhose times did
save my life and ecse of B3 of my ship
mates. Another enabled me to make
aurora conlacts on 2m, which was ex"
cifing, The lrouble I went to learning Ihe
code did payoff for me. But I promole
the /tJaming of the code as voluntary, so
one can have fun with it . • . Wayne

Number 2 on your Feedback card

From The Hamshack

comfortable with. Are gays that worried
about themselves that they must throw
their styles In everyone else's lace? I
hope they gel a life,

John Doe I have just started read
ing your magazine and your "Never Say
Die" column hils the nail on me head
each month. I just recently passed the
No-Code Technician exam and I eager
ly await my license.

I have tried on several occasions to
learn the code but. for whatever reason.
I've not been successful. I joined a local
club and one of the first things lMy did
was try to pressure me into learning the
code. They just don', understand how
someone could be happy with just local
communication capability. l et me ex
plain.

My main interests are model rail 
roading and photography. I often go into
remote areas to photograph trains, then
I use the photos to assist With buildil'lQ
models. It l inally dawned on me (I'm 36)
tha t some means 01 communication
would be good to have in case I get Into
trouble, The no-code license lills that
need lor me. Anyhow, I'm stubborn
enough that I'll remain a club member
and I'll resist their efforts to get me to
learn code, especially when that arena
lc means of communication seems to
be in direct conflict with one of the pur
poses 01 the amateur radio service.
which is to "advance the radio art."

II you want to incorporate any of this
into your column leel free, just change
the name and location. I don', need to
be ostracized any more than I already
am by the local hams.

P.S. The ARRL will never see me as
a member until they take a more up-to
date approach.

LETTERS

Bru ce E. Parkes KA2ZGW, San
Antonio TX How is life in the snow
ben? Once I finish the next four years in
the Air Force I may be joining you in the
cold. only a lew states to ltle west. tt's
too early lor me to get the cheap air
fares, but then I do enough flying right
now to last a Isenme, at least riding in
the back.

You asked lor crccuct reviews in
your December 1993 co lumn, so I
thought I'd send you a couple.

Since I travel a lot and still like to
participate in amateur radio on tne
road, I li ke to try both HF and VHF
while in my motel room at night. VHF
has been the easiest mode to use ,
Have you ever tried to hang a 40 meter
dipole from the second story of a motel
without attracting attention? I've used a
few window frames with an antenna
tuner with fair results, but 2 meters
seems the easiest. Use ue ARRL Re
pealer Book to l ind the locals and ker
chunk all the repeaters listed until you
find some that you can hi!. Calling CO
doesn't do much, so wait until you hear
an XYL (or YL) come on frequency.
Jump in. and soon you will have all the
folks you would like to talk to , I have
round that the Radio Shack 2 meter HT
is the best rig for the road. I carry it in
my he lmet bag, which takes a lot of
knocks. and it has always done well for
me, Having two battery packs increases
its utility on the road. The only problem
I have with it is the inability to modify it
to cover the MARS frequencies. It is a
great rig for on-me-road packet and.
with an external power supply, it pro
duces an honest 5 watts out.

However, I am not so tend of the
ARRL's book Low Profile Amaleur Ra
dio by Jim xearman KR1S.1 have been
operating low profi le for years whi le John-As long as you are able to
away Irom home. The most impressive gel your inlerest piqued by Ihe many
was dur ing my tour in Panama, which Ofher aspecls of amaleur radio, and are
coincided with the problems there that conlentlo use just one very small piece
culminated in Operation Just Cause. of our hobby. you have no real problem
Since I had a station that wasn't really with tne code. Bul if you have no inter-
legal with the local government, I kept it esl in lalking with people in olher coun-
low key. This was an advantage during Iries . in using the hobby as anylhing
lhe war, since I was able to slip away more than an allemale 10 CB, I wonder
from my duties for a tew minutes to why you've bothered to join a ham club.
keep a SChedule with a ham near my I've been fighling the ARRL for over
home. and retay that I and others from 30 years to get rid of the stupid code as
lhe same area had weathered the initial a barrier to getting a license, The no-
assault and were well, to my Wife, who code tickel is a good start. However, I
then passed it on to other families. Un- do admit that if a person goes aboul
for tuna tely, I was unable to find any learning it the best way, it's a small
flew ideas in the 124 pages. Maybe this protJiem. You can learn Ihe code char-
book will be of interest 10 new hams. U acters in toss Ihan an hour. And that's
didn't do a thing for me. all you need to know to pass the 5 wpm

I liked your certificate from t amtda. tesf, as we poinled out in 73 several
After talking with large numbers of years ago, much fa lhe consternation of
hams over the years, I have not iced the ARRL You just write down Ihe dols
that wha t they do in bed has never and dashes and then, al your leisure
been a major item of discussion. In fact, (their is no lime limit lor the exam), you
I've never discussed it with anyone. decipher them,
Strange that one group wants to throw But, using my code tapes you can
it up in everyone's face. As a nurse. I learn the code at 20 wpm within a few
have noticed that folks are most eeren- days, and it doesn't take any brains fa
stve about that which they are most un- do it . . . just lune our bands fa prove
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REP·200N Repeater. Want 10 use yOO¥ ACC controller, etc.? No probleml

We'll make you a repealer wilh rf module. only Kit only $695, 1'I&t $995

REP·200 REPEATER
A fully rmcroprocessor-ccntrcned repeater with autopatch
and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or controller atcnel

w. don't skimp on rf modul••, eitherl Check the features on R144
Receiver below, for instance; GaAs FET front-end, helical r.son.
tors, sharp crystal filters, hysteresis squelch.

Kit $1095; w&t only $12951
(9OOMHz units slightly higfI8rJ

;;;,;::,:::::::-~-:::

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

Also e vene tse In rf-Hght e nClOsures, and with d ata m odems.
FM EXCITERS: 2W continuous
duly. TCXO& xtal oven options ,
FCC ryp., M;;Cepted forcom7
high blind & uh'.
o TAU 50-54, 143-174. 213-233

MHl ..,ki1 $109. w& $189
o TMS1. 420--175 MHl

" kit $109. w&t $189.
o TAto1 , 902-928 MHz.

(0.5W 0tA) ; ...&\ 1219.
_ VHF & UHF AMPUAERS.
• For fin. ab. atY . 0u\plA IBYels from

1OW to 100w. Sev9raI~ st.tJng. 599
FM RECEIVERS:
• R144IR22G FM RECBVERS for 143-174

or 213-233 MHz. GaAs FET Ironl. end.
O.15uV sensiliviIy! Both 0"}'St81 & ...... lIic
if filt.. pi.... helic:al resonator Ironl. end
lor 8JlC:ElPbOOa1selectivity ;> l 00dBat
:t12kHz. (best available any.otlefe!1
f luller-prool hysleresis ~Ich; ate
traokl drifl ...kit $149. w&I $219.

• R4S1 FM RCVR, lor 420-475 MHl.
Similar to above....k~ $149, w&l $219

• R901 FM RC\fR, for 902-928MHl .
Triple-cooversion. GaAs FET front end.
...$169. ...&t $249,

• R78 ECONOMY FM RCVR for 28-30, so-se. 73-76, 143-174. 213-233 MHl,
w/o helica l res or ate....Kits $129. w&t $219.

• R137WEATHER SATELLITE RCVRfor 137 MHl Kit $129, w&t $219.

. Available for the 50-54 , 143·174, 213·
233, 420-475, 902·928 MHz bands. oOWner can lnhlbn autopatch or reo

oFCC type accepted for commerdal peetar, Bl'lable Bither opBfl or dosed
service (150 & 450). eccess for repeater or aulClpllt<:h , and

oPower out row 5O-54MHz; 25W 143- enable toll <:alIs, reverse patch, kBr·
174MHz; 15W 213-233 MHz; 10W uhf ; ch~ liller, site atarm, _ rcvr.
1OW 902..s28MHz, oew speed and tone. beep clBIBy, IlliI

oAvaiIabIe add-on PA'S up to 100w, timer, and eoetesy beep type c.n tMl
oSill: COUI"1es'f' beep~,~ manged .. any time by 0W0tIl pass.

two pie sanl muIIi-tone bu"sls. word protected dtmf conmends.
-Open or dosed access sutopatch , _Aultlliary rec:elver Inpul for OOllOot or

lolI-c.. restrk:t. auIO--dis<:oToe cross Hoking repea1en,
_ Reverse Aulopatch, IWO types. _Cotor c:odBd LED's lrIdiail. stRuS of
_OTMF CONTROL.: cce- 45 IUIICbO.1S III major f\.IlCbolos_

awl be WI otl olled by 4--d91 dtmf _3~ n:tl aUnn.m rad< PlW*. froi:shed
ClClfTVTNlf1d, via rackl or tel: jPhol 18. n eggsheI while and black.

~ REP-200T Voice Message Repeater. As 8b<Ml. except
~ irx:ludes o;gital vece Reco del , AIlow$ message ~ to 20 sec 10 be

remotely rec:onted off !he air and played bad< al. user request by
OTMF corrwnand, or as a perlOOic8l voioe id, or both. ..__ kII. $1145, 1'1&' only $1395

e REP-200C Economy Repeater. U<e REP-200, exoept uses
NEW COR~ Controller (no OTMf lXlI'1trol or aulopatd1). Fealures reaMtolce

Id recorded Wllh buill-in microphone Kn only $795, 1'1&' $1095

A SPRING SALE TO ENCOUR
AGE EVERY HAM TO BUILD AT
LEAST SOME OF HIS EQUIP·
MENT, NOT ONLY BECAUSE IT
IS EDUCATIONAL, BUT FOR
TliE SATISFACTION AND FUNI
AND IT IS EASY WITH OUR
THOROUGH MANUALS AND
GREAT TECHNICAL SUPPORT.

VHF & UHF EXCITERS:
TA51 2W Exc,ter K,t lor 6M, 2M. or 220
...... , , " , , $WQ $79
TA451 2W FM EXCIter Kil for 440 MHl

, " " .." , $-W9 $79

VHF & UHF RECEIVERS:
R144 2M FM Receiver Kit or R220
Receiver Kit ., " , , , $-1-49 5139
R451 UHf f M Receiver Kit $+49 $99
R901 900 MHl Receiver Kit $-H>Q $119
R76 FM Receiver Kit for 10M, SM.
73 MHz, 2M. 220 MHz _.~ $89
R137 Weather Satellite Receiver I<Jt for
Wealher fax .- ~ sa9

e
R76-M Monitor Receiver

NEW Kd lor 10M, SM. 73 MHz.,
2M, hi-band. 220 MHz
Great lor rnonrtonng re

peaters. amateur cal ling frequencies. or
packet radio frequencies. and for listen
ing to <:ommBroal two·way racnc or
polioeff ,re frequencies II makes a good
starling kil 10 build, too, because it is
easy to eseemcle and align.... only $59!

VHF & UHF PREAMPS:
LNW Preamp Kit for var ious ranges up
10 500 MHz (see ad at lefll ......~ $19
LNW-WB Broa<:lband PJearll' Kit for
20-600 MHz .." ~ $19

DATA:
MO-202 FSK Data MollJlalor & OE-202
fSK Demodulator $49 $39
MO-96 96OO-8aud Modem $-4Q $39

REPEATER ACCESSORIES:
COR-3 Repeater Controller ,.. S49 $39
CWlO Kot _ _ $f>Q '"

COR.... ControllerllD"er.._. $QQ $79
T().3 CTCSS (Subaudlble Tone) De-
c::oc;ter/EIlCOdel ~ $24
OVR·1 [),g'lal Voioe Reoorder $89 $59

TO·2 DTMF Controller $8Q $79
AP·3 Autopatd'l _ __.. $8Q $59

a
COR-6 COR & Real-Voice

NEW ID on one board. Reoords
up to 20 seconds of your
VOICe . , only $99

TO-4 Selective Call ing Module &
Economy OTMF Conlroller .." . only $49

Simplex Aulopelch System wrth AP-2
Tlm'ng Board, AP-3 Aulopatch. & TO-2
DTMF Controller ." .... ..... $U7 $177

TRANSMITTING
CONVERTERS

RECEIVING
CONVERTERS

Low noise ~ers 10 .eoeio'l!l yt1f a'Id
..", bind!I on. 10M ,en ....
• lOt leis c-. 149. kit w/~ &. BNC
jKb $14. w&lln e.MI $99.

• rpA I'lIl yos aYai: 50-52, 136-138,
144-146, 145-147, 146-148, 220-222,
222·22<' 104Hz. 432.<l34. 4J5.-<'37,
435_~.5. ...:1439.25 (to cIw13).

LNG-(")
ONLY$59
... jO t $ ,

HELICAL RESONATOR
PREAMPS

• GaAs FEr PI_ IiPS with 3 or .. section
heical re«WIi!IlOrS reduce lut. UllOd &.
CI'OiIHancl 1nter1••1Ce n critical
'11 16 8" > 6. MODEL HRG-{ *).
$lU) vii'.J11GuM• •~tn'1g'_:
1q.1~ '5().1~. 11R-11~. 'l1:}-1U, .qo.470.

XV2 tOl' vhf.od XV4 for Uhf. Models to
convet110M ssb, CW, fm, ate. to 2M, 220.
zaa. 432,435. and etv, lWoutput.
Kif only $89. PA's up to 45Wavailable.
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Novice Operators Gain
Privileges

The Federal Communications Commission
in late November decided 10 grant full 1.25
meier band access 10 Novices. The FCC de
clined, however. to adopt proposed rules thai
would have allowed Novice Class operators 10
own and operate repeaters in the 1.25 meier
and 23 centimeter bands.

In other action , the commission adop ted
rules to create a small subband from 222.00 to
222 .15 MHz lor experimental work where re
pealers are prohibited . Many experimenters
feel weak signa l work and repeaters are in
compatible because of the lengthy ope rating
time of repealers. Under the new rules, all
olher types 01 communication can continue in
thiS subband. This ShOuld allow for more weak
signal experimentation.

Effective February 1, 1994, the fOllowing
replaced the old amateur service rules:

Section 97.201 Auxiliary Sta tion
(b) An auxiliary station may transmit only on

the 1.25m and shorter wavelength frequency
bands, except the 222-222 .15 MHz, 431-433
MHz, and 435-438 MHz segments.

Section 97 .205 Repeater Station
(b) A repeater may receive and transmit on

ly on the 10m and shorter wavelength bands
except the 28.0-29.5 MHz, SO-51 MHz. 144
144.5 MHz, 145.5-146 MHz, 222-222 .15 MHz.
431-433 MHz, and 435-438 MHz segments.

The entry under VHF in Section 97 .30 1 (I) is
amended by revising the frequencies autho
rized for use by Novice Class Operators in ITU
Region 2 to read as follows:

Sect ion 9 7 .30 1 Authorize d Fr eq uency
Bands

(I) For a stalion having a control operator
holding a Novice Class operator license: VHF
1.25 m wavelength band: 222-225 MHz. Shar
ing requirements; see Section 97 .303 para
graph (a).

More than 10 0,000 amateurs now hold
the Novice Class license. TNX W5Yf Report,
Issue #24, December 15, 1993.

College Bound
The Foundation for Amateur Rad io, Inc., a

non-profi t o rganiza ti o n headquartered in
Washington, DC, plans to administer 49 schol
arships for the 1994-95 academic year to as
sist radio amateurs. To qualify you must be a
licensed ham and you must be enrolled in Of

accepted for enrollment in a full-time course of
studies at an accredited university, col lege, or
technical school.

The awards range from $500 to $2 ,000 ,
with preference given, in some cases. to rest
dents of certai n geographical areas . Additional
information and an application form can be reo
quested by letter or aSl card, postmarked pri
or to April 30, 1994, from: FAR Scholarships,
6903 Rhode ISland Avenue, College Parle MD
20740.
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Go the Distance
Fred Doob AA8FQ is no couch potato. In

fact, the az-yeer-ctd ex-smoker likes to mix
ham radio with another favorite pastime: run
ning marathons. Fred recently participated in
the New York City marathon (see aSl card
above) and will attempt to finish the grueling
262 mile los Angeles Marathon on March 6th
to help raise money for Children's career Re
search Fund of los Ange les.

Fred says he'll be operating his rCOM IC
W21AT HT transceiver equipped with a head
setlboom mike while he is running the race.
With the HT strapped to his waist, Fred ca r
ries a special PIT switch in hi s hand in order
to complete plenty of asos on the tour-hou r
run. In New York, Fred raised $2,500 for the
Sloan-Kettering cancer Center and logged
more than 300 con tacts . As with the NY
event, ICOM wi ll contribute $5 to cancer re
search for every asc.

You can help Fred go the distance in help'
ing kids with cancer by sending a contribution
to CCRF, c/o Fred Doob, P.O . Box 20100,
Shaker Heights OH 44120.

Custom Callsigns
In December, the FCC proposed giving am

ateurs the abili ty to choose their own call 
signs, once a new automated processing sys
tem has been implemented at the Commis
sion's Priva te Radio Bureau. Under the so
called "vanity callsign- proposal, hams wou ld
be required to file a form and pay a fee to ap
ply for an available callsign.

The FCC said that ceusrqn selection by
new hams was not yet feasible, but left that is
sue open for possible future discussion. The
new automated system may eventually allow
for individuals to check on the availability of
cal lsigns and for electronic filing of license ap
plications.

Trustees of club and military recreation sta
tions would also be eligible for the new pro
gram. An earlier rule establishing a callsign
administrator prog ram for club and military
stallons was canceled after never being im
plemented . The action took place during the
first meeting under new FCC Chairman Reed
Hundt. TNX san Gabriel Valley Radio Club 's
7he Loudspeaker, - January 1994.

Examiners Busted
The FCC has suspended the accreditatlon of

several Southem California Volunteer Exemln
ers following a three-month investigat ion. The
Commission also invalidated the amateur li·
censes and license upgrades of 21 people . The
testing sessions in question took place in the
los Angeles area in June and August of 1993.
Both involved the AR Rl and W5YI VECs.

Details are still sket chy as this goes to
press, but there are indications the investiga
tion could be tumed over to the Department of
Justice for further inquiry. Should the Justice
Depa rtment seek p ro secu ti on on f ra ud
charges, a lot of people could face heavy fines
or jail time as a result.

FCC Personal Radio Branch Chief John B.
Johnston W3BE commended both the ARRl
and the W5YI group for the ir joint cooperation
in uncovering the irregularities in the l.A. test
ing sessions. He also praised them for the ir
quick aclion in suspend ing th e Volunteer
Examiners beli eved to be involved. TNX
Wes tlink Report, No . 664, December 3 1,
1993; ARRL; and Newsline.

Cheap Chips
less expensive integrated ci rcuits are on

the way because Sumitomo Chemical recently
resumed production of epoxy resin. This spe
cial resin is necessary to produce memory
Chips. Experts believe this may lead to a quick
end of the wortdwide shortage of memory ICs.

Sumitomo Chemical has dominated world
wide production of epo xy resin . Producti on
was interrupted last summer, however, by an
explosion at the manufacturing plant. Another
Japan-based chemical firm, Nippon Kayaku,
says its new resin production facility will soon
be conslrocted. It will produce resin for a 16
megabit DRAM chip. TNX West/ink Report,
No. 664, December 31, 1993.

3-D Moving Forward
Fol lowing a series of meetings in both the

United States and Germany, AMSArs Phase
3-D Project Development Team has step ped
up const ruct ion speed on amateur rad io 's
newest satellite. Organizers say the project is
"on track- for the launch of Phase 3-0 slated
for 1996.

According to Engineering V.P. Dick Jansson
WD4FAB, -Each country's team is performing
thei r assigned tasks very well.- Or. Tom Clark
W31Wl, AMSAT North America's Presid ent
Emeritus, added that the team is •.. . really
pUlling together as an internat ional g roup.
Thanks to the work of our European, South
African , and J apanese fr iends, it now looks
like we will have some superb cameras, some
realty 'bot' receivers, and som e very powerful
transmillers on Phase 3-D: Clark is now a
key member 01 the team's Global Positioning
System experiment group. TNX Keith Baker
KB1SF.



AAMAZING

Tired of being controlled by your data controller software?
Take control with PC-Palran for Windows. PC-Palran for Win
dows lets youdo all the thing.s you wanted to do in 005 butwere
afraid to trv-sor couldn't remember the command for.

•
With full Windows~ functionality(likebackground operation,

cut & paste,etc.)and extensive on-line context-sensitive help. PC
Pakratt for Windows is theeasiestway tousc adatacontroller. You
don', have to remember cryptic commands. either- jus! click a
button and you 're on your way.

Not onlyis PC·Pakmnfor Windowstheeasicstway
10 comrsunicac. it's the friendliest. O1angc 1hc colors.

display font, IX" cp:raling wirdow layout- Jou are in control here!
PC·Pakran for Windowscleansupwith top-notchfeatures, 100.

Control two data controllers simultaneously fordual-, tri-, or even
quad-port operation. Pick your favori te mnde-PACfOR, Packet,
AMTORjSTIDR, Morse, RTTY (Baudot/ASCII), NAVTEX. or
m~. PC-Palmn for Windows supports all current AEA Data
Controllers.

Call AEA's literature request line at (800) 432-8873 fur more
information. or call us direct at (206) 774-5554.
Contactyourfavorite ham radioequipment dealer for
a demonstration and best pricing.

UJ
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Getting Started With
Satellite Imagery

Enjoy a bird's-eye view using your PC and VHF rig.
by Tom Glembocki K0 4BD

N ow thai the amateur ranks are grow
ing again with large numbers of no

code licensees in the VHF bands, it may
be time 10 look at what else can be done
with some of Ihis VHF radio equipment
coup led to a pe rsonal com pute r. wirh
very lill ie e ffort, a VHF receive r, .2 meter
arucnna an d persona l com purer can be
pulling in signa ls from the orbiting weat h
e r satellites and d isp laying these images
on the screen. Receiving w eather imagery
from one of these satelli tes ope rating in
the VHF freq uencies is no harder than lis
tening to the local repeater. Here's a gu ide
10 w hat it lakes 10 get going in this capu
vuung hobby.

The driving force in making the recep
tion o f image ry eas ie r tha n ever is, of
course, the march of technology. T he Na
tional Oceanic and A tmospheri c Adminis
tra tion . NOA A, recently ce lebrated the
30t h annive rsary of the first polar orbi ti ng
weather sate ll ite , TlR OS - I , la un ch ed
April I, 1960. Three years after that his
toric launch. on December .2 1, 1963 , the
lau nch or TlROS vttt made imagery col-
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lec te d by sate llite di re ctly ava ilable to
hundreds o f ground s ta tio ns . Ma ny of
these early stations were am ateur ra d io
operators beca use they had the VHF radio
equipment in the shack and the technical
know - how 10 track an d tu nc i nto the
wea the r im age ry. n ick name d " Di rec t

" The driving force ill
making the reception of
imagery easier than ever
is, ofcourse, the march

oftechnology."

Readou t' hy NOA A. In th e 1970s , 73
Magazine published the Weather Satellite
Handbook by Ralph Taggart WB8DQT. a
book w hic h has be co me the bib le for
weather sate lli te do- it-yc urselfe rs. The
latest ed ition of this handbook, now pub
lished by the ARRL. was printed in 1990.

O f course, advancing technology has a l
ready made some of the hardware projects
in this edition out of date ! (The book is
st ill very useful and is a "must have" for
the satellite info rmation conrent.j

T he p ri m ary change tha t has taken
place in the last few years is the influence
of the personal computer, A good way to
stay in tou ch with the techno logy changes
fo r sate lli te imagery. besides reading 73
M (lga: in t>, is to subscribe to the "labor of
love" journa l, weathersat Ink, 482 1 Jessie
Drive, Apex NC 27502: Fax: (9 19) 362
5822: published quarterly for SI8 US, S23
fo reign per year. O ve r the past 30 years
rad io amateurs have been bui lding data
demodulators for the satellite signals and
ha ve co nce nt ra te d o n con ve rt in g o ld
Western Union fax mach ines or slow-scan
T V equ ipment for d isplay devices. With
t he preva le nce o f pe rso nal co m pute rs
equipped wi th displays capable of faith ful
rendering of image ry at ntfordablc pri ces,
radio amate urs no longe r have to "roll
their own" to di sp lay good image ry. De
modulator hardware has a lso become in
cred ibly inexpen sive . Many compan ies,
so me of them advert ising in the pages of
th is magazine, now o ffe r plug- in ca rd s
that do all the work. One of the cards, the
W EFA X Explorer from Quo ru m Co m
mu nica tions. lnc.. even includes the radio
o n the computer card ! Thi s is an instan t
weather satelli te ground station-just add
an antenna,

Whal's Up There?

Every day, a hal f dozen sa te lli tes ci r
cling the earth continuously take pictures
of the planet below in an orbit that com
pletes every hundred minutes. The picture
in formation scanned from the terrai n be
low is broadcast a line at a time as the bird
moves forward in orbit. T his in formation
ca n be received by an y radio listening be
low as the signa l passes over. No co mplex
anten na tracking or tuning is requ ired. The
NOAA polar o rhiters use a 5 watt trans
miller broadcasting an FM signa l on one
of two frequencies, 137.5 MHz or 137.62
MHz. and are fly ing at an a ltitude of about
400 miles up. The signa l is loud enough
th at I have been a ble to hear it o n my
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,fFJ-949E Wor ld's most popular
1499' antenna luner covers 1.8-30

MHz, has lig hted peakJ
'erage Cross- Needl~ SWRI
attmeter, 4: I balun for balanced lines
ldfull size 300 watt du mmy load.

Versatile 8 position an tenna switch
ts you pre-tune MFJ-949E into
lm my load 10 minim ize QRM.

Custom inductor sw itch was
rre fully engineered to withstand
:treme voltages and currents.

Cabinet is chemically etched to
Pl's bond laugh baked-on paint.
VHF/HF Packet TNCs

'1· 1270B •.k .. _ , _-L199' . _..- • 0: .; •
~

M Fj -1270B superTAPR TNC
one has a world wide reputation as
e most reliable packet TNC in the
-irld -- many work 24 hours a day for
ars without a single failure !

Fully TAPR TNC-2 compatible.
HF and HF operation./ree AC power
pply, new enchanced mailbox
pandable to 512K with auto/reverse
ail forwarding, WeFAX mode lets
IU prim weather maps, optional
ug-in 2400/9600 baud modems,
ISS interface, MFJ Host mode.

MFJ INC/Mic Switch

,
••
1

1

MFJ's world famous 3 KW Vena Tuner V
H ere's why the M FJ- MFJ-989C ' -

989C is the fi nes t 3 KW '3499 ' 1

antenna tuner money can buy . . . !
Two massive 250 pf I

transmi tting variable capacitors can :
handle amps of RF current and i . I

6000 RF valls. Logging scales. ~~ . '----- .__- y
Precision ball bearing roller inductor. three digit turns counter and

spinner knob give you exact inductance control for minimum SWR.
Li~hted peak/average Cross-Needle SWRlWatlmeter has 20012000

watt ranges. Super heavy duty current balun has two giant 2J/2 inch lJireeMFJ Catalog I
powder iro n toroid cores wound with "flh'flhon@w ire,' F" L.:..:..illite orcgIl" ' 8W-64N8OQ

Six position ceramic antenna switc as extra arge contacts . ip Nearest Dealer/Orders: 800-647.1800
stand, dummy load, one year unconditional guarantee, aluminum cab- Technical Help: 800.647.TECH (8324)
inet , tough baked-on paint, locking co mpound on nutslbolts, hand les • I year uncmulihonal guarantee. 30day monty back
3 KW PEP, lO'/KI;4 Ihx 15 in. Meter lamp needs 12 volts . Add $13 s/h. guarantee (less slh) on orders fromMFJ •Free catalog

MFJ No Matter Whar Guarantee MF.~. Wo~{Ji~,:I~,"f.!.,IS~N)~6~·
M FJ's famo us o ne year No Matter What""" unconditional iI (601) 323-5869; 84:30 CST, Moo-Fri.

guarantee m eans we w ill repair or replac e (at our o ption) your MF] F~tf},I)3~~~it Aa~~d:ble
M FJ p roduct sold in th is ad no matter what for a fuJI year. PO<n .n.;'~'f~"'~"'b,<ct "'~"'" G I~MJ'ft.;",rpn"~ Ifl<'

CIRCLE 86 ON READER SERVICE CARD

1-12728
14·'

Switch between your TNC or
crophone by pushing a button!
Just plug pre-wi red cables into

ur rig 's mic connector and TNC.
Plug-fn jumpers let you use nearly

y rig with 8 pin mic connector.
FJ-1272B, $34.95 /MFJrrAPR TNCl
mes: M FJ ·1272BX!PK-232;
Fj-1272BYV!KAM VHF/KPC3;
FJ-12728YH!KAM HF Port;
Fj·1272BlJPK-88, $39.95 each.
r8 pin R145 modular phone jack re
ICe 8 with M in model number above.
rege ne rative RCVR Kit
FJ-8100K
.9 9 ' kit
FJ-8 10UW
'9 91wired 8 uild this regenera-
e shortwave receiver kit and listen to
ortwave signals from all over the
irld with just a 10 foot wire antenna.
Has RF stage, vernier reduct ion

VI:, smooth regeneration. five bands.



• Send & Receive in:
CW / RTTY(BAUDOl1/ ASCII

+
+

Incoming data

Outgoing data
appears here

IDATA CNTLR I
+

W

• Standard Display
shows RX/TX VFO
tree's, time and
current memory

+--- Format & Edit
stored MSG's here

• Messages can be:
edited, sent &
appended to out
going message

-

0930

flSGI

0 930
flOOO

PC-1610

TNXFEROSO.73

•

1'{o3SIO-T

3>CRNI'IEO

1'-I.03SIO-T
1'{o3SIO-R

• The PC-161 0 Performs the
functions of an HF Trans
ceiver, Computer, Data
Controller and Control
Software all in one package.

• Store up to nine 256
character messages.

• Basic display lets you know
exactly where you are.

5pecIfIcalIol lS En abIect to dmge without notIoe.
• IBM XT Is a IllQlstered trademark of the IBM CooporatkJn.

Palriot Communications
Technology Introduces the PC-161 O;"a full lea
tured HF transceiver with bui~-in keyboard inter
laos. Plug a standard IBM xr' compatible keyboard
Into a PC-1610 and Instantly enjoy keyboard ON,
AnY (BAUDOT and ASCIQ data corrmuolcatons.
Incoming morse & AnY data is decoded and dis
played on the bui~-in LCD display. The PC-1610
offers the following features:

• Bul~-in XT keyboard interfaos (keyboard
optionaQ

• 160-10M hann band coverage
• USBlLSBlONIFSK modes
• 7S-N output power
• Bul~ in digital powarlSWR metar
• DDS VFD with 1Hz step size
• Selectable variable speed/lixed 10Hz step

VFD tuning
• Built-in 24hr clock
• 90 tunable memories
• 1 scratchpad memory
• 9 (256 character) keyboard data buffers
• Bullt-ln 5-75 wpm IAMBIC keyer
• Bui~-In 204KHz, 1.8KHz, 600Hz, 200 Hz &
AnY fi~ers

• Notch fitter
• Select 1 of 3 antennas !rom front panel

The PC'r161D has too many features to adequately describe in one ad...
call or write for a detailed brochure-Major Credit CBrds Accepted.

~
I~~,.;,.t Designed and manufactured in the U.S.A.
'Il:'.i ,." Phone: [5181 882-6512 • Fax: (5181 882-6529

"";;ZOT~C~1ll2... lZtA\G'''''y'N: 7 Flowerfield M100. St. James NY 1 1 780
CIRCLE 321 ON READER SERVICE CARD



Photo C. A false color pictire of the A"UI~on River Basin. The blue
Amazon River can be seen against the green background of the JUII
gle. The white a reas with red highlights indicate thunder cells mat
form over the Amazon Rain Forest daily, contributing to the lush
growth there. (Photo courtesy ofSoftware Systems Consulting.)

I

Photo E. Dill' of many systems available f ur easy weather fax reception. (Photo courtesy of
Quorum Communications. [IIC.)

Photo D. A colorized picture ofthe western United SLates showing atmospheric moisture us a
[unction of color. A legend is visible across the top of the display, but essentially the order of
colors is: black. blue. greell, yellow, red, and white. This order of colors shows progressively
greater moisture content ill the atmosphere. (Photo courtesy of Software Systems Consult
ing. )

Quorum I
,-"---'''---.--.-.... -
W'r.~·-
,. .-
~;;;. .. -' =~.,-....- ' -....-

face, presentat ion of the data, and bells
and whistles. One of the shareware pro
grams, TRAKSAT, is available from the
foll owing BBSs: Celestia l at (5 13) 427-
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AM SAT for $80; ho we ver, as wi th any
progra m, all th e trackin g programs
achieve the same goal-satellite orbit pre
diction. The differences arc in user inter-

"Knowing when to
listen is the key to

any capture of
satellite imagery. "

even eas ier to hear because they use a 7
watt VHF transmitt er for their signal.

Knowing when to listen is the key to
any capture of satellite imagery. In the old
days before computers ( 1980s), to deter
mine if a sate llite was passing overhead I
used to leave my Bearcar scanner runnin g
with the sq ue lc h on a nd the vo lu me
slightly turned up. When a sate llite passed
over. the radio would unsque lch and the
loud 2400 Hz beepi ng of the passing
sa tell ite wo u ld r ing throughout t he
housc--usually j ust as the family was sit
tin g down for dinne r. Technology has
fixed this problem-there are now over a
doze n brands of tracking programs avail
able that graphically display on the screen
where allthe weather sate llites are located
at any point in time and, more important,
when the next one will be passing over
yo ur QTH. Some of these programs arc
available as shareware and others are pro
grams for sale. I use InstaTrak so ld by

Bcarcat lOOX L hand-held scanner with a
rubber duckic antenna. Of course, for best
results a good omnidirectional VHF an
tenna is helpful. You don't need a special
137 MHz antenna-any 2 meter omnidi
rectional antenna will do because we are
not interested in transmitting and thus are
not too concerned wnh VSWR. A 2 meter
beam will a lso do well, but because the
beam is di rectional, you will have to con
stantly aim the antenna at the satellite as
the sate llite tra vels overhead.

Th e Ru ssi an s al so have a series o f
weather satelli tes in the same 137 MH z
frequency band as NOAA and these are



Photo F. Thrre-dimentional imagr of Hurricane Andrew taken f rom
NOAA·//. fPhoto courtesy ofQuomm Communications. Inc.)

Photo G. A morning IR M ett'oscd soot taken ....1It'1l things M'e n' s/ilf
c(J(J/. Nolt' lilt' fafu coior from softwart!. (Photo COllrtesy of Multi 
FAX.)

0674 . SatTrake rs at (714) 590·4382 or
Quorum Communi catio ns. Inc . at (2 14)
915·0346.

The fo llow ing table lists the currently
operating Russian and US weather sa te l
lites:

Summer reception will show the devel
op me nt of thu nderstorms. o r d ifferences
in vegetation cover and farm crop de vel
opment. I usually sit in e ndless fasci na
tio n at the picture s that appear befo re me
on the compute r sc reen.

to. T his rig works well and will even cor
re ct fo r doppler s h i ft a s t he sa te llite
approaches and retreats.

Ready-made sate llite receivers with the
correct IF bandwidt h arc a vailable from
seve ra l sources. These sou rces arc :

POLAR Orbiters

Once you know when to listen. wait fo r
the fa miliar beeping sou nd to be faintl y
heard in the static a s the satelfi tc rises
above the hori zon. When the signal gets
loud and strong enough to be no ise-free.
start up the image captu re program and
wa tch in awe . Li ne a fte r li ne tha t t he
sate lli te passes over will appear o n the
computer scree n. Each line represents a
swath about 2.800 km wide from ea...t to
west. If it's winter. you may sec snow on
the ground in the imagery. o r possibly ice
Flo ws in rivers and large bodies of water.

NOAA·9:
NOAA·IO:
NOAA·II:
NOAA-I 2:
METEOR 2·20:
METEOR 3-3:
METEOR 3-4:

137.62 MHz
137.50 MHz
137.62 MHz
137.50 MHz
137.85 MH z
137.40MU t
137 .30 MH z

VHF Radios for Weather Sa telli tes

Many popu lar " pol ice" scanner radio s
are available from Uniden Bcarcat, Radio
Shack and otbers. These cover the 136 to
137 M Hz sate llite band. If you usc a scan
ner receiver. the regular co mmunications
IF bandwidth o f the scanner is probably
no t optimum. T he ideal IF bandwidth o f
yo ur receive r needs to be about 42 k Hz. A
wide bandwidth will mean the signal will
be weak and there may be too much hack
g ro und noi se to see t he pictu re . If the
bandwidth is too narro w. the white areas
of the pic ture may co me out gray or noisy.

The March 199 1 issue o f 73 M lIgll::ine
has an article by John Hoots on page 12
with a descript ion o f modification s that
can be made to some scanners to improve
the IF bandwidth.

Another a pp roac h would he to use a
high quali ty VHF/U HF recei ver. such as
the ICO M R7 100 shown in the cover pho-

Vanguard Labs. 196-23 Jamaica. Ho llis
NY 11 423 : tel. (7 18) 468·:!720 .

Ha mtro n ic s . Inc .• 6 :" · 0 M oul Road .
Hil ton N Y 1446 8-9535: tel. (7 16) 39 :!·
9430.

Quorum Co mm unications. Inc .• 8304
Esters Blvd.. Suite 850. Irving TX 75063:
te l. (2 14) 9 15-0256. Iax (2 14) 91 5-0270 .

S pect r u m In t e r na t io nal . PO BOlt
1084. Co nco rd MA 0 1742; tel. (508) 263·
2 145.

PC Satellite Image Ca pture Ca rds

The aud io from the earp hone jac k o f
yo u r scan ne r need s to go to a we ath er
sa telli te facsimile c ard in you r PC. The
softwa re that comes with the PC card does
the rest . For best results you need a VGA
o r SuperVGA mo nitor o n the PC. That's
allthere is to it !

Here are a few prices for va rious weath
er facsimile PC cards:

A & A Engineering
2521 W. LaPalma, Unit K
Anaheim CA 92801
Te . (714) 952-211 4
Fax (71 4) 952-3280

MultiFAX
143 Rollin Irish Road
Milton VT 05468
Tel. (802) 293-7006
FClll {802l893-6859

OFS WeatherFAX
6404 Lakerest Ct.
Ra[eigh NC 27612
Tel. (919) 847·4545
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Vendor Addresses:
Quorum Communications. Inc.
8304 Esters B[vd., Suite 850
Irving TX 75063
TeL (214) 915·0256
Fax (214) 915·0270

Satell ite Data Systems
P.O. Box 219
Cleveland MN 56017
Tel. (507) 931·4849

SSG/Softwa re Syste ms ConSUlting
150 Avenida Cabri llo. S uite C
San Clemente CA 92672
Tel. (714) 498 ·5764

TImestep (otst. by Spectrum International)
Spectrum International
P.O. Box 1084
Concord MA 01742
Tel. (508) 263-2145

Vanguard Electronics
19&23 Jamaica
Hollis NY 11 423
Tel. (718) 468·2720

Weathe rSat Ink
4821 J essie Dr.
Apex NC 27502
Fax (91 9) 362-5822



2W AY RADIO
S ERVICE
MONITOR

FOXHUNT HEADQUARTERS

COM'S, Ihe worI1s most popular
Iow,cost se rv ice monitor. For
shops big or small. t!'le COM·3
delivers advance<! capabilities
for a famaslic p,ice-and our

new lease program allows }'OIl 10 own a COM-S for less than
S:;.OO a <laX-Fealures ' Dnd em')' klJ)'boa'd with prog",mrmble
rnemot)I. udio & transmitle< Irequoocy a;>UOIer • LEO b.v 9rapll
frequeocylerror devialion display' O.HOOOO ~V 0\JlpI.t levels •
High receNe seIlsibvity. essman5 ~V' 100 kHz 10 999,mS
MHz' Contiroous ~eocy cove,age • Transmil proledi:ln. '-'!
10 100 watts' CTSkne ercoder. 1 KHz and e>:1emal rro:>dula1ioo,
COM·32 Way Radio Ser\'ice Mon~or $2995.00

QRP AMPLIFIER

For a slick l illie C RP boost. use One of
tile 20 Watt amplil iers. Needs on ly
1/2·2 wens of drive for full output .
linear for SSB. AM cr CW operaHon.
power MOSFETs for high e!tiec"mcy
and mu ltistage low pass fi lte r for a
clean signal. auut-tn TIR relay rc>r
au tomatic swilching. runs on 12·1 5
VDC at 2·4 amps. Ad d our malchjng
case set lor a comple1e slation look.
Your Choice 01bands , 149.95
Specrly banet (OAMP·ro. 30. 40. 50)

CQAMP Match ing case oot... ..•$12.95

FANTASTIC
FM TRANSCEIVERS

••

.-

.---

i 2 MTR & 220 BOOSTER AMPS

-

'2 M eiers
• 223 M H:l
• 440 MH:l
'S Meters

ORDER NOW 1-800 4 HOBBY KITS
I

Ramsey breaks !he price barrier 00 FM rigs' The FX is ideal lor shack
portable or mobile, The wide lrequency cm.erage and ~rogrammat>le
repeater Sfllits makes the FX !he perfect rig for Amateur, CAP CO' MAFlS
applications, Packeteers .eally appreciate the dedicaled packet port .
"TAUE·FM" s"nal and almosl inslant TIA s".;tdIing, High Sfleed pacl<et'1
...No prot>lem. Twefve diode programmed channels, 5W AF output,
sensit've dual <:onv<l<siorl receiver arld proven EASY assembly. Why pay
ll'Klre lor a used tore;gr, rig wt1en you can have one AMERICAN MADE
Iby you) !or less. COmes complete less ease and speaker mIKe. Order
OUr matching case and I<r.ob sellor thaI pro look.

FX·50 kij (6 Uelers) " $149.95 FX·146 kij (2 Melel$) $149.95
FX·223 k ~ (1 1/4 Metors) $149.95 f}( .440 kij \314 Mole rs) ,,$169.96
CFX matching case sol... $24.95 FXM-l . ICOMlYaesu style speakll1' m ike $24.95

Here's a g,oal booster for any 2 mew or 220 MHz hand-held ...,it. reese power
boosters OelMlf 0'IeI 30 waIlS 01outpv\, alClW'ng you 10 I'Mt the repeate~s full quieting
while ee low noisa preamp remarl<.ably improves re<:eplion. Ramsey Eleclrorlics has
sold thousands 01 2 meier amp kits. bvt now we ofler completaly WIred and tested 2
meter. as well as 220 MHz units , Both have all the reeuees 01 the higl1'priced
boosters al a 1raction oIthe cost.
PA· l0 2 MTR POWER BOOSTER (10 X power gain)

Ful!y wired & tested , $89.95
PA·20 22(1 MHz POWER BOOSTER (8 X po_ rgam) FUlly wired & lested , S89.95

QRP TRANSMITTERS/HAM RECEIVERS

SPEECH
SCRAMBLER

STEREO FM
TRANSMITTER

PACKET RADIO

Two new versOns are available lor lhe Cornmoaore 64 (P~A .' C (P·IBMJ Easy 8$-
sent>Iy NO TUNNG". IrdU:Ies FREE disk sofIware, PC Boar<j and ~u, 1AJcun1enlation, Kf lomt
P·64 ".." , ". $59.95 P·IBM $59.95 CASE CPK , " ,, $12.95

20. 30, 40, 80M
All Mode RECEIVERS

8uild \'Qur own mini ham station Sen·
s~ive all·modo "'M. (;oN, sse receivll1$
us ~ di ' ecl con vers ion des ign wilh
NE602, IC as lea1<11OO in OSTand "'RRL
handbooks, Ve, y sensil ive verectc r
tuned over entire ba nd, Ple nl y of
speaker volume. RUM on 9V baltery
V~ry E"' SY 10 build, lots of lun and
educaliooal--ideal tor beginner 01 old

"'--'-' pro. New 3O-page manual, Add the case
set lorwel·fiIIed professional iook.

(SPecify band: HR·20. HR·30. HR-40.
HR·80) , $29.95

CHR. Match ing case $12.95

20, 30. 40, 80M
CW TRANSMITIERS

Join the f~n on ORP' Thousands of
lh ese mini· rigs ha v~ been sold and
1On!I of OX conlaets h_ been modo.
ImoQine wor1<ing Eastern E~rope ¥oIh a
$30 Iranwtter-lhafs ham 'ad io at its
bes~ These CW figs are ideal maleS to
the rec~",ers at right. Tiley have lWO
posittOO vallable cryslal conlrol (one
popuia, ORP XTAt. in:.:1uded). one wa lt
output and built ·in anlenna switCh . L_~ '=
AunS on 12VDC. Add our matching
case and knob set lor a handsome hnrshed look.
Your choice 01bands

(Specify band: ORP.20. 30. 40, or 80) S29.95
Malching case knob SCI.CORP $12.95

. $19.95

CRYSTAL RADIO

Do;serarnble most scramble systems heard 00
your scanner rad io or set up your own
scamble d com munication system over the
phone or ,adio, Lalest 3rd generalion IC is
used for fantastic audio quaily • equNalenl to
ove r 30 op·amps and mixe, s! Crystal
controiied lor crystal clear sound "';th a built·in
2 wall audIO amp lor direct radio hook--up. For
scramble systems, each use, has a unit for M
duplex operalion. COnYrI\Jnicale in privacy IVilh
the 55·70, Add OU' case set lor a l ine
prolessional ~nish.

SS·70 Scrambler I descramblerkit ,$29.95
CSSO malching case set 512.95
S$-70WT Assembled
SS-70 and case set 569,95

Relive the radio past with a cryslal set !ik~ your
g,andfathef buijl, Uses genuine Galena cryslal and
calwtli sker. Seve-ral dIfferent types 01 ,adIOS are bu~t.

including standard AM broadcast. socnwave and
even WW II lo xhole style. To compare modem
semicondl>Ctor oetecrcrs. we include e diode tor
comparison. No soldering requjred and we even g"'e
antenna ideas , Radio tor free , get il now betore
C1intoo taxes i~

CS· l Cryslal set k~ ...

MICRO-MIKE

DR. NI·CAD CONDITIONER/FAST CHARGER

Run your own Stereo FM radio stalloo l
Transmits a stable signal in the 88· 108
MHz FM broadcast t>and up 10 1 mile ,
Detailed manual proodes helplul info 00
FCC regs, antenna ideas and range to
expect Latest design tealuras adjlJSlable
l ine le ve l in puts . p,e·emphasis and
crystal control led sUbear"",,r, ccooects to
any CO or tape player. mike mi.er or
radio. Includas I,ee tuning 1001 too' For a
pro look add our matching case set "';lh
oo-boa rd wh,p ant~nna

FM·l0A Stereo t<ansmitter kij .. $34.95
C FM Case,whip ant set" ..... ....,,512.95

0I.iI spending bOg b<ds lor ' eplacement battery packs. ,ej""""",te and Cor<ldion yo..- batte,ies
for peak capacity. Advanced circuitry has opIimized discharge ceto-e charge to eliminate
memory \!Keet and II) concli1ion batteries Iilat he.... been poorly C8led lor in the past. Ouick
charge rapkty t>rings ba1lery 10 full charge on less than an tx:>ur-just 15 rrirutes lor some types'
And "Iop-otf'char98 mode squeezll'S lovelY taSl bit 01 energy into each cl!l lor the al:lsolule ...,.1
capacity, Sw'teh-mode ,egulalor controls conslant cwrent cliarve wh~ being mon<tored by a
negaliYe eeee-v system !!lat cuts off the fast charge at the el8Cl point 01 lui charge-ballerles
are charged. no! cooked' Chargll'S NiCads 01 NI>lH packs hom 210 10 eels (easily expanded)
and curenl capacities up 10 10 An'9-hoors. Rlnl on 1210 15 VOC. Ou~ cooking your batteries,
buying new packs. wailing hotxs for rechalge, gel a 01, N;·Cad today! Available in mooey
saving kit lorm or wi'ed and tested w~h case at a special price. M builders: add our matching
case set tor a snazzyhni$h,
ON·l Or. Ni--Cad coodijionerlfast cherger k~ $49.95
CON Malch ing cese sel , , .$12.95
ON·1WT Fully essembled Or. Ni·Cad w~h case. sa9.95

WOrld' s smallesl FM wireless mike.
Smallel tlian a Slf9ur cube " including
bailer, and mike, Two sels ot SMT
pa~s so.wJied in case you are clumsY'
Terrilic aud;o p;ek·'-'! (pin drop at 5 it)
and IranSIN: range 0/ 300 ft, We include
lhe ballery (watctl style). eiecnet mike
and even a lunin\tool! Be a James
Bond and leam SM 100 '
FM·5 Micro mIke kL ... .....$19 .95

CW KEVER

ACTIVE ANTENNA

AIRCRAFT RECEIVER

2M
POWER AMP

Send perfect CW. MiCl'OJl rocessor keyer leatu,es 4 p'ogrammable
memories 0/ up to 26 words each•. Iambic keyi"ll. dot·dash memory.
variable speed trom 3·60 WPM. adjuslable sidetone. keying to any "ll
and lUIf)' RFI proof, EAROM memory keeps messagesup to l00years 
youl l go silent before the key' Includes built·;n touch paddles or use
your own. Easy assembly and malching case set available for a nice
sta~on look.
CW·700 Micro keyer kiL ..$69.95 MK Matching ease sel.. $12.9S
CW·700WT Assembled (:N·700and case __., 599.95

Cramped to, space? Get longwire performance with th is desktop
entenna. Prope~y designed ...,~ has cl<.lal HF and VHF c;rcu;try and ,;;:;;;;;::;:;:;;:::;:;:;:;=====:r.;:;,;;;;;;;;;;;;;;;;;,",,",;;;;,",===~
buift·in vmp antenna. as well as external jad<, RF ga,n control and 9V I ,
operation makes unit ideal for SWLs. lraveling hams or scanner bulls
who need hOlIe r reception. The matching ease and knob set giIIes me
un~ a hondred dollar look!
AA·7KL S24.95 MafChin case & knobse! , CAA ..$1 2.95

Hear ex c it in g airc raft
commun ications-pick up planes
up to 100 ~as away! Re<:eives

110·136 MHz AM au band.,============e================="smooth varador tuning superhet r:
with AGC. ceramic l ilte•• adjvs tabie squelch. excellent sonsitMty and
Io1.s 01 speaker volume. Runs on 9V batlery, Greal tOl air shows 01
;ust hanQlng around t ile eirport! New 3O·page maooa l details pliol ta lk,
too. Add case SOl tor "pro" look.
AR·1 kit , , , $24.95
Match ing case set. CAR $12.95

Easy to build power amp has 8 times
power gain, lW in. 8W Olll. 2W in. l 6W
cut, 5W is for 40W out. Same amp as
teallJred in many hem magazine~.

Complete "';th aMparts. less case and T·
A retay.
PA·l . 4(foN jIIVI amp kL S34.95
TR·l. RF sensed T·R retay kit, $ll.85

MINI KITS
Ramsey carries a complete line of low cost.
easy to bu~d. easy 10 use lunct;onal kits lhat
can be used alone or as building blocks in
targef more complex designs. Mini·kits include
audio amps. lo ne decoders. VOX switches.
limers. audio alarms. noOse·makers and even
shocking kits! eatllof our lree calalaova'

Miniature
SPE A K ER-MIK E

SHORTWAVE
RECEIVER

Fits Icom,
Yaesu, "' linco.
Ramsey and
Radio Shack
rigsl L.ookinq b
a handy fitlle
speaker·mike 10
compliment
\'Qur FX t<aM'
eeivee or OIM r
ICOl~ sly le

'----' hand,e· lalk,e?
- The Ramsey

SM·l speake,.."*,, is a beauly. Ifs only 1 112'
wido by 2 1/2 inches hig,~ arld has a handyc1~

on the t>ack SO \'Qu ca ,.e.as. ly clip ~ 10 your
lapel or shill. Its smaL ,nlemal speaker ,sn'l
gong 10 break any ea,;lrums but is very clear
and lias plenty 01 pop 10 be hoard when worn.
The,e's even a jack OtIlhe mile so WMn jOO
pUg ~ in, you st. ha", !!le use 0I11le speake,
lack trom \'Qur radIO. F~s all Radio Shack.
ICOM. Yaesu, AIineo and Ramsey rigs.
SM· l Mini,Sp<laker mike.

Ful" assembled $24.9S

Fan1as~c receiver that captures tile lV(l~d

wilh just a l Z" antennal Can re<:eive any 2
MHz po rti o n I rom 4·1 1 MH z. True
supertJel. has smooth vera ctcr tuning .
AGC. RF gain conl rol. plenty 01 speaker
volume and .uns on a 9V balle ry .
FaSCInating Scovt. school 0' dl.b projec:l.
provides hours 01 lun lor even the mosl
serious DXe,. For the ear. coosido r our
shortwa ve convener. Two swrtenebte
bands (in 3·22 MHz range). each 1 MHz
wiOe-l......b1e 00 your car radio dial. Add
some inIerll'St to your df ive home!
Shortwave receiver kit. SRI ." $29.95
Shortwave converter kit SC 1 S27.95
Malching ease set tor SAl. C5R .. $12.95
Matchiog ease SOl lor SCI. esc ...512.95
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·Muhifu
·OFS WeatherFAX

S2S0
S44~

assembled
and tested:
S395 kit form

-rtmesrep ProSat S399
-Satellite Data Systems S799
-Quorum Communications. Inc. 5695

Check the ads in 73 Mag azine or
WealherSa t In k fo r fea tures and other
ava ilab le equi pme nt. A n example o f a
pac kage dea l is the o ne from Quorum
Communications. Inc. For $495 they have
a combi nation receiver and demodulator

ca rd that plugs into your Pc. The addition
of an omnidirectional VHF antenna is the
only other piece of equipme nt you need
(in addi tion to your computer).

Once you sta rt pulling in sate llite im
agery on your computer screen you'll be
hopelessly addicted. The imagery changes
every day with the weathe r and seasons.
You may find yourself looking forward to
that next big snowstorm or hurricane so
you ca n have a blrd 's -eye view from the
comfort of your shack. As with all hob
bies. once you gel hooked you start look
ing for ways to do more and more.

Well. satellite imagery doesn' t disap-

point. After the initial thrill o ' pulling in
images live from space wears <.IT, a whole
new world remain s open for erplcrarion.
Temperature calibration of the i1 frared im
agery (rom these hirds a llows ycu to mea
sure wa ter temperatures. Color enhance
ment of the temperature differences on the
PC screen will reveal the Gu lf ~ream or
Labradorian current or where the 'est fl sh
ing is. Several individuals have hunched
successful businesses ma rketing .ea sur
fa ce te mperature ma ps to rnari ras and
co mmercial fishe rma n. In the nomh s
ahea d we hope to present many facets to
this fascina ting hobby. Stay tuned ! iii

,.,.~..l MAGNET ~
~.f. MOUNT ~

Dual Band Mobile •
140 rnhz., 440 mtu:..

Multi·Whip Mobile
t 40 rnhz., 220 mhz, 440 mtu:

150 Wan Power Rating
Supplied will112lt d RG58 Cou

Chaice d BNC or Pl.259 CoMec!ol'

........ 1-800 634 4622
.. a-y~_" "' VSA.

_ . COllTELCO INOOSTRIES INC.
..... S01 .,... Ad. GiIftdIII HIs., 1.101.

VHF UHF MICROWAVE
Transverters :

6 M. 2 M. 222 MHz. 70 em. 902. 1296, 2304,
34506. 5760 MHz, 10 GI-lz

Receiving Converters:
169 1 MHz, 2400 MHz

Antennas:
l oop Vag" 902 · 34S{1 MHz
Fluliand An1Iys VI II'S: 6M . 70 <;m

low Noise Preamps and Kits :
144 Mtt,z • 10 Gtt,z

linear Power Amps:
70 em ·2304 MHz

Coo'lPOo'IMla. c.~. An~ Relays
FREE Cat.1og Avri8t*

DOWN EAST MICROWAVE

\111 ':"~...~T
" " TtOy.1IE 04987·9721 USA

PI'lone 12'07\94&-3741
F" l207)9048--5157

Handheld Powe\
Amplifier Kits \

Ultra compact 2 meter linear
amplifier kits. 12-14 volt
operation, high gaIn with

TR switching

15 walt (14.5 dB gain) $60
30 walt (10 dB gain) $70

(510) 644-3779

FRB . 1442 Walnut 51. #406
Be rkeley, CA 94710

CIRClE 253 ON READER SERVICE CARD

CIRCLE 15 Ott A£A.Df:R HRVlCf: CARD

"FIBERW HIPS"
Mobile HF Antennas

(AS~
MODEUMTR MHZ
HFA 5 50.0-54 0
HFA la 28G.2i,7
HFAf2 24 89·24 89
I/FA15 21.0-21.45
HFAI 7 la.l·118
IIFA20 14 0-14 35
Hl'1t'JO 101·101 5
Hl'A4l) 7.0-7 3
Hl'A15 3~0

CIRCLE liON READER SERVICE CARD

$17.75
EACH

.$$,0051 11
(SC I!. ' .. _

S'lloSIIoos Tao,
Chod irt-..,.

",coo
II£i VY·G.A UG£
NfCKEl. ·CIlROM£
BIUSS FJrnNGS
1JOWAfTS POWER
APPROX." l.ENG n j
AYAIL iN BlACK

ASA 15 ~o 30 20 17 15 12 10 1

PO Box 3461
Myrtle Beach, SC 29578

1 ·800 - 722 ·2681

COMMUNICATIONS

oo-=- J -800~:~.77J 7 _ iii
6975 Hillsdale c. Indianapolis IN 46250

317-842-71 15 Fax 1-800-448-1084
CIRCLE 164 ON READER SERVICE CARD

A111500
500KHZ TO 1300
MHZ. WITH BFO
ARISOO. A 1000
Channel Scanner with
500KHz to 1300 MHz
cowrage, & no cutouts.
10 search, 10 scan banks
lockout on search &
search&stOfe. VFO tuning
VJith AMtFMI WFM modes,
With Nt-Cad batteries, Chgr,
VHF Ant., and long wire
antenna, case & beh clip. Limited time offer,
not valid with any other specials. Only 5.95
shipping & handling anywhere in the 48
states. Call toU free and order this new unit!

a ~E$iiiiiI
~ --
~tf"..

= -~

zo ENGINEERIN G
Speci alis ts In CATV Hardli ne Matching
Transformers. Power Dividers and Aelafed A.F.
Devices,

Buin 10 lit 112. 314. anel7/S inch hardine, or can
be C1.lstom buin lor omer sizes of hardline and any
l reQUency between 50 MHz and 1.3 GHz. When
oroenng. please include a 4 inch section 01 your
hafdl ine and specify the design frequency you
~""144 MHZ units are 534,95 per pair. 222 MHz,
440 MHz, 903 MH z and 1296 MHz units are
$32.95 per pair.

Add 5550 per parr UPS shipping (U,S, ooly) .
O~iQ residents add $.5'" sales tax.
CUllom buill prices on reqUlts l.

ZD ENGINEERING
Paul H. na-wac tor. W8ZD,

605 Balsley Avenue, Findlay. OH45840
PHONE: 419-424-8765

16 73 Amateur Radio Today· March, 1994



CIRCLE 71 ON READER SERVICE CARO

The FLYTECRAFrSFX U.e 01 Monoband
Vertical HY Antftl Ul

Foru- ..-hD danand • IlIaIl
efTIcM.c:,.~.... ..-hcI-e. be:iJbl
.one! 1pK'8 .re critical r.c:.cn. 1M
...Y'T'fK1,UI'f . IFX line • >de.l

. ...... _01... rOf 10, 40, 30.,
20, 17, 15,12. IO...-..EadI
only 9 ft. tIIU(10 _ .lI1i&JKly
lihDrIa".) .1'1. ' . • • _ .... ,.n
'-lIt! Williiow~NcDX
pcdOfmUlOt,. • u..olltlui... 
I>a1Kl rOf atIlaWuI ratriacd
........~.........., and~
clown.Of"toe lip pcommICdIy.
. Tup ..nip kljulla fOf '" SWR
....at. • U_ 2lhortalCd IWIed
n.diIrb with R.Y'fBC1.U'1' 
KAUlMconS '" (10 _ _ 3) .

n.1T£Q...n- SJI'lI M 1Hkn
.n I. dall, .........nd lM 1<..

CABLE ~ERTSI..~E;
FUXlBLE "'301AECTSl.flALJACKET_ QIIt R ill
.UEOlW. UV RESISTANT .IACl(£J" ._ ,_

1lQ21:w ..oIPE.....CT8Ul'IAl.JACKET_ -"'Ill .DIt
RG IN FOAlIlI t5'Il. ... ...
RG_Ueuc. ....eutUV.lACl(ET .11IIl .1....
IlQ 11UFOAaIIa.sPEC .C2flt ._
IlQ 21 SfI£C 1.- I .....
1lQ1~1P£C_ .__ IJII1I1t 1.10'1

ROTOACABL£
e-SIDDUI1'2nI-lr.l2UYJACKET__ .2MI .1....
e-"" DUI1' 2nHQllIIV JACKET_ -"'Ill .DIt
UGA-= GIlA., JACl(ET .1511I .1.
llGA 71C GIlA" JACKET .1.... .1"'"

AHTENKAWIRE
10GA I.. ITA SUPEIW\£Jl UI.17• • no_ .1211I . IGIIt
I ..... TIZ2IlDB.CUI.$'··no -'IIlI -fl'1It
14ClAIOUDCOiiu\WEl.O"U1.S··no_ ," III ....
l:lClAl, STllfl o "' E BCUlIIS, · · T£O_ .I IM .1~

.~ '"'"
W2AU 1:1 ....4'IIIUlI_TRHSfNI m_
W2llU 1:1 llUl I..-HICARNT .I2S._
_IIIfTEll NfTE/'l'IA iUT_ .171._
TRAPS IlHO MTR.._ .. .1o&2.161pr
CENTEilIl'lSlA.ATOI'l,_ .._ ._.._ .. • .15M
DAC ROPE 08L 8IlD .YIS· no. TEST .112..,oon

WiRE
III CA 2/C REllr'BLJ( 2511.ft.~ _12 GA AEDI8LK 2Sfl • M,_
112· BRAID 25ft • 1111.- ...._......_ ........1· aA IO 2$11 • 117.5WM
450 0111II LAOOER LINE lllGASOUO cw.,,_ _ 1I2.~loon

fIO Al lTfWS ' TOCKfO !HCLUDlNG CONNECTORS " NnN......
CABLE. WIRE CIIr TO YOUR SPECIFIC I.£NOTHI

ORDERS ONLY: 800-828-3340
TECH INFO: 708-506-1886

113 Mc:HenryRcl..$uItII20t0 ;I
Eluff-'O G<oft.1L lKIOI!I-I7I7

,.,. Cc>o F' to '---'- _ $oUf' I

SMiJl.a.iDlI GIi&nlI1lOed Seod 0Ieck1 S Q1;I...

VlSN'MC PHONE ORDERS 10: FLYTECkAfT-
800 .456-1273 P;O:B0A 3141

M.Y 9A-5P (PT) 105-58J-3173 SDIU Ville)"

CIRCLE 118 ON READER SERVICE:::-;CA;R:D~

SFX 80 - $79.'5 40,30, ZO. 17. U , 12 ~ $69,95 ea.
10 ~ SS, .'S Add S6.SO I/h. CoaL U.s.

$229.95Pasokon TV

~" E . '-'UTU.. h ...... ... IO~ , ~, , ..

Packet Rat?

Slow Scan
Television

doesn't have to be expensive anymore
Quality COlof SSTV

is easy and affordable wittl Pasokon TV.

Absolute Value Systems
I 15 Stedman St. #7
Chelmsford, MA 0 18 24-1 823
(SOB) 256-6907

8olh __ lBM PCI...T ........ ,. ", . ",_CPU, albrVGA
<hJIIar, MS-OO$."- _ ....~ '" U.S.A, w.......<:aII

lor """ "I0'. _

New- SSTV Explorer $94.95
Small receive-onty interlace plugs inlo seria l port.

Seod and receive al popular modes.
Hardware interlace flls Inside computet

CIRCLE 351 ON READER SERVICE CARO

DOllfT lET 1M: M'B lEST GET fOUl 0.:... __ 1to<·............ ·•.._·ns."''''''... IIIl<.. 1

1

.,.,. _ _ " .-,, ' I' , .... _'"'*'" . ...""'__..._f.u.-....'
ne N.ntX~_

:'::='7-1::C'.:=.::.:: ,.................----_._ '1'11<SE11UX_u.-'Jf _ _
I ..._

_'I-.lIt(H;....

I _d=_='~W~"'....Un1
I Mo,ol<n ... I-Sl..Mf"JTNl't _ '"'" 52,..... . .,n-,
u.-_ DOoOI" _ l<t& l'UO__""':''''' III<__ ':-"":'r=':<:<JIWaoolM. bpoTNl·..",._"O"'I-. 1"JIInry

_....,. PI.~ • ..., J.j. _ lDOI.$2 ....

TkW_Mopoer S<o """",,. or~6TM'."'F</l<f -.
-..-._.~op«d.(: 1 ....... 'BBS. IlX.<><.ldor«1I)I.. ....
_d<.UodoI'_ ( $ Il .~

TNC .. Ldio c.bloa · Koooln.. $1 w.. ..,••,U.... 1i7.119..$12.119
T"'KS__Soppl1wm-a:: _ _ <DIy $2'l ·~

."0,,1. .... s,...,. Moo I«'ll1eN1-:T' "' '''E.Wr"'/N "''''',..,...

P1_ . rile lar our I C.t11109 ' T6 ordIIr. sand dIock Of I
MO, add $3 SlH. NJ lIddtess .od 6~ lax All us orders

stIipped 2.£hoy a... Your satl.fKtlon r. I'ul '" Gu....._ . '

1 Never say Ole
2 Leners
3 QAX
" Geeting Started Wiltl SateUite Imagery
5 USing lhe Workfs Most Accurate Fr~ency

Standard. Pari 3
6 The TW·, Cheap Digital Front Panel
7 Revie'olr: The ce-ecc
8 Review: The Ten-Tee Scout
9 TheFOXBQX

10 The Cortvnertial Radiotelephone
Operator Ucense

11 ATTY loop
12 Carr's Corner
13 Homing In
14 Hams with Class
15 ORP
, 6 Packet & CofTllUlers
17 ATV
18 Above and Beyond
19 Ask Kaboom
20 73 International
21 Ham Help
22 Updates
23 Spedal Events
24 Dealer Directory
25 New Products
26 Barter 'n' Buy
27 Random OutPut
28 Propagation

FEEDBACK
In our corUuing eIIOl'llo presenl lle best ...~

leur radiO lealures and colooms. we recognize the
need III god1rec1y k1 1he SOlJf'aI-yOO, lhe Ieadef. Arb
d es and coIutMS are assigned feedback numbers,
wQch appear on each artideIcoll.rm and are also 1st.
ed here. These I'UI'I'Ibefs COlTesplnI to those on tie
Ieedbadt eattI opposide ltiS page. On he carel. please
etlecllhe box wtiCh honeslIy represeru YOU' qJii Iioi I

01 each artide or Cl:lUTWl.
Do we realy read !he leedback cards? You bel!

The reSlJls are ta..tlWted each month. Mel fie editors
lake. good. I'Iard look at wtlal. you ee and cIonllike.
To show 011 appl9dalioo, we draw one lee<!ladl; card
each month and award the Iuclcy winner a lree one·
year subscriptiOn (orelCleflsion) to 73.

To save on postage, why not Iii out ee Producl Be
port card and the Feedback card and put them in an
envelope? Toss In a damning or praising ener to the
ednor while you're at n. You can also enter your a SL
in OIIf aSL 01 Ihe Month COOlest All lor the low, low
prce 0129cents!

Is Your
Shack Grounded?

Solid Copp« Bu•• SliJinlcn. $'.HMrJyg,.
Gt'OUIIdlng Stud Every 61tJ(;M.

Top 01' Back In. ta'/llt/on

Ground all o r your equipment cha,.is ', to .l
,ingllt Hflh ground In ona N 'y InsliJ//lIt/on.

Monay back guarllfltee, lf not ..ti.riedl

2 n, $ l U S I~:I3 fL ,$16.95 l~

4 fL $21.95 Av~

J. Martin Systems

- ..-J •

•

+ SS.OO S&H
"h~dJ«Wmoney Older 10:

J.M.S.
35 HIIII"9 A...~ Dept. R
SIMlfOfd, CT 08907

1/8· ~ 1/2·
110 Coppt.

P.O. Box 80096. Fort Wayne. IN 46898
(219) 489-1711

Vip· Maslet'Card· ChKk· Money Order· COO
Mone Back Guaran1ee

INNOTEK Inc.

X·BAND TRANSMITrER

...;;;;.....;~_ (2'1. X 314 X
- '")GaAs m<crostrip
=~~lJt ra n sm i tler pro

vides 10 dBm centered at 10,525 GHz.
Integrated microstrip patch antema elimi
nates the need lor an external antenna.
Advanced matching techniques secured
goodI~ature stability with Iowlrequency
pulling.Great for long-rangetesting ofradar
detectors, calibration of radar receiving
equipment, and point-la-point commumca
ton links.
Comple1e Assembled System $39.00
Parts & Insl1uction Kit $29.00

Plus $2,00 Shipping and Handling

VOX CONTROLLER
SECOND GENERATION

next generation vox controller with aJj vox
sensitivity, timers and CWDJ. Operate VOX
with no int.cmal connections to your redics
or COR for more denwxl.illg systems

BC-21 wI CWID & enclosure.....S89.9~
Add DlMF rmt control. patch e nd ourputs to
control other equipment to the BC·21.
BC-2R adds nnt ctrl and parch....S79.95

DTM F decoder Bou ds for every need
Bll>-8C hall 8 latched. rmt loll-restriction,
Li'l'Z, Ie sockets &. more , $99.95
BTl)..8M ruomenlUy OUlpub $79,95
BH)..8A....$69.95 Orig BC·I S34.95

Dol ProduCh. Inc Orden 800-854-2426
P.O. Box 57 lnfo90I ·968-54 16
Lexington. TN 38351 add $4.00 S &. Ii

CIRCLE 131ON READER SERVICE CARD CIRCLE m ONREADER SERVICE CARO CIRCLE 21 ON READER SERVICE CARO
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Num~ 5 on your FOftIdback CBrd

Using the World's Most
Accurate Frequency Standard,

Part 3
Building a good secondary frequency standard.

by Bob Roehrig K9EUI

A good frequency standa rd is an impor
tant piece o f les t eq uip ment fo r a ny

shack. With a liulc effo rt. you can build a
unit that is 10 or 100 times more accurate
than the oscillators found in mos t frequ ency
counters.

Crystals are variable devices. They must
be used with care to operate correctly. T he
main proble m with an o sc illator is drift .
which is caused by many things:

I. Crystal ag ing
:!. Temperatu re change
3. Varying drive level s
4 . Oscillator component variat ions
5. Ci rcui t loading changes
6. Power supply variation

All these variabl es must be kept to a mini
mum to end up with a stable oscillator. Most
( I I' these items have been discussed in detail
in other art icles and I recommend that you
read as many as you can of the references at
the end of th is article. The frequency stan
dard described here has been desig ned to
keep these variations to a minimum.

There are two ways to mimimize the re m
perature drift problem. You can use a circuit
with temperature compensating co mponents
that have the opposite te mperature coeffi 
cient of the crysta l (a T XCO ); or you can

usc a standard circuit and just keep the crys
tal and the oscillator at a constant tempera
turc. which is far easier. Just holdi ng a crys
tal at a co nstant te mperature is not quite
good enough either. T he tcrnpcrmure must
be set at the upper turning point 10 be the
most stable.

As a crystal is heated up above roo m tern-

"Crystals always age,
meaning that the frequency
will naturally change with

use even though everything
else remains constant. "

perature. its frequency decreases. The rate it
decreases depends on how the crystal was
cut. As the te mpera ture increases the fre
quency eventually stops decreasing. then be
gins to go up. This leveling OUI area is called
the turning point and this is where the crys
tal should be operated.

Crysta ls always age. meaning that the fre
quency will naturally change with use even
though everyt hin g else re mains con stant.
Aging is said 10 decrease logarit hmically

with time and will eventua lly drop off 10 a
low rate of a few parts per milli on per year
or less. Agi ng can be kept 10 a minimum by
using the lowest crystal drive current possi
ble. The most efficient way 10 control drive
is with an AGC circuit. T hai way the circuit
ga in is initially high to start osci llation. bUI
then is reduced to a level just high enough to
maintain oscil lation.

The Oscillator Circuit

If you read the references listed below you
will fi nd out that there <Ire dozens of osci lla
tor circuits. all clai ming: to have some advan 
tage oyer anot he r. The oscillator I chose is
similar to the Goral circuit. which is a varia
tion of the Co lpitts circuit. The Gora l circuit
adds a follower (Q 2) which provides power
gai n. This permits us ing much larger values
for the capaci tors. C l and C2. which reduces
d rift caused by mino r variation s in these
component values with temperature change.
It also reduces any capacitance effect cau sed
by the osci llator device. (Q l) itsel f.

The mai n difference between my oscilla
tor and the Goral ci rcuit is the use of ampli
fied AGe to control the drive level. rather
than the simple scheme used in the origina l
G oral ci rcuit. T he negati ve AG C voltage
(typically -2 volts) is applied 10 the gate of

•

Photo A. A riew ofthe [requcncy standard [m ill panel.
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Photo B. A view fro m the rear JhOl..-ing the sl/elf and thermos bottle.
Note till.' power transistors. voltage regulators. and 0I1It.'r o venheater
resistors.



Hy·Gain Towers
will be shipped
direct to )'Oll
FREE of
shipping cost.

HElL
EQUIPMENT

MFJ·989 C
8L8H, AT300, etc,

Cove,c,a!t IC"axseal Stock<>d

SHORTWAVE RECEIVERS
STOCKED

Call for Great Pr ices!

Radios for Business,
Gov't, 2-way, etc.
Stocked & Serviced,

~Autopatch
Patches telephone calls from your
radio to phone line. Great for mak
ing and receiving phone calls
where there are no phone lines.
Smp~ to use. Write or fak tor
inquires.
Simplek, semi-duplek, lull duplek,
CES & CSI Models stocked: SOl
SO, PPV, CS70Q/SOOI9OO etc. Our
service Lab will wire in systems lor
you if requested.

o
ICOM

Save money on batteries.
Ask for Special Prices.

For the best buys in town call:
212·925·7000

Los Precios Mas Bajos en Nueva York

WE SHIP WORLDWIDEI
Export orders expedited.

1c-R71A, Rn A, Rl 00. R7000A, R71ooA, R9000A,
io-tas, 728, 729, 735, 737, :r6S, 781. 1C229H,
IC3230A, 1C901A, GPS ReceiV9r: GP-22

C()l,IET ANTEN~
STOCKED

. .
,. . ~ . . r,

JRC Short-wave radios
JST135, NRO·535D

Ameritron Amplif iers

....Alllll lElli TIlO.,;..

K """".
K PlUS, KPCV3I.,
KPC OO, SUPER FAX II.
KPC IV, o"ta Eng;no, 04
10, O'IC

TH-78A

co."",eRCIAl.
.~.

REPEATERS
S TOCKED.
WRtTEfOll

QUOTES

lal'd'OOOle Hr.
lCOl.t u's, H's, V100. U<oo
"'MON, MOTORO......
YAESU,FHi 2OD6I7001l
UNIOCN, REG ENCY, KING,
MAR INE ICOM , M1, "'$6, "'700
AVIATION lCO""- Al' A200 H T , TAO

~NTACT us FORTH~ LASTEST~I' '""BuSlNUS AHD HAMMOOS, _. 'I
SHOflTWAvEMC~IVERS '

SCANNERS, MDTO'lOI.A, TAEsu,

ICOM. k ENWOOD. MINCO,~I. SfAHDAIItl,IlAlDN. Re l/ll, lItHOlll
~ KING, SOtf1', $ANGUli

MOTOROLA

Long-rnnge Wireless
Telephone lor upon in stock

MFJ , AEA AT·3oo,
ICOM, KENWOOD,

YAESU.

MIRAGElRFC Amplifiers
ASTRON POWER SUPPLIES
Belden W ire & Cable, Int'l Wire

OPTO KEYERS STOCKED

BENCHER PADDLE S
BALUNS LOW PASS FILTEAS

IN STOC K

IC-H1MJ16
1C2IA

MOTOROLA AUTHORIZEO OEALER
KACHINA COMMUNICATIONS DEALER

AUTHORIZED AMPLIFIERS
DEALER STOCkED:

SON" "00«.,..
... Ji: M"age

Sho rtwave Radios StockedTESyslems
DIGITAL FREQUENCY COU P\lTERS

OPTOElECTRONICS model 1300 HlA, ().13O(lMHz
2300,2210H, ()'2200 104Hz,2600H, UTC-3000, 2810 IN STOCK

III STANDARD.I

"YAESU Ham and Business Radios"
FT·767GX, FT·890, FT-747GX, rr-sae, FRG·8800,
FRG-100B FT-736R, FT-10000, FT-4161816, FT·530,
FT-5200, FT·2400. FT-470, FT-530- FT-411E

YAESU ICOM
FT-23RJ26176 IC2i3l4SAT

FT411E-81l-911 IC02ATl2SRA
FTH·2OO8I7OOll IC214GATI24AT

IC·A21 !U 16

fCW2A
W21AT

P2ATI4AT

. ---.-...........
-- ~ . - •.----'; ~ 5. -",,;,

·, It .: :'~..; '-.':"; : .- .'i::"C __ • _ .. ~ ~.. .. -: .
' ,. . .. '.. '.

KITTY SAYS: WE ARE OPEN 7 DAYS A WEEK
Saturday 1Q-SpmlSunday 11-4 pm
Monday-Friday 9 to 6:00 PM
Come to Barry's for the best buys in town

BIRO Wanmelers &
Elements In Stock

•. ..........
• , . _ ~ ._ :i:: !

AOR:
9OD, 1000,
1soo. 2SOO,
2IlOO, 3000.

ICOM:
R_1, R100,

R11 .... R12....
~

~~Bu rtal

SCAMNERS

WKJe sllioclion 01 SW & Amaleu,
Pul;>licahons

Computer Interteces
Stocked: MFJ·1270B.
MFJ·1 274. MFJ-1224 , AEA
PK·88, MFJ.1278T, PK·900, PK-232
MBX WIFAX, DRSI PRODUCTS
DSP2232

ANTENNAS

A·S, AES ,Cusncratl,Hy-G..",
HLlSlie<, kUl, MElZ, Urban.

MOOUBl.OX, TONNA. Burle<nut.
MuiI;i-8,wd

E IM AC

3-SOOZ
572B, 6JS6C
12BY7A&
6146B

BIRD
attmeters &
Element s
In Stock

CAlI 811..., _.-
Ph~tip" OC-7T1t1 S<Wll.S5

In ""ock

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

Business marine aviat ion,
ham radios and scanners.

KENWOOD

ALINCO OJ580T, 120T, 162T,
460T, 180T, F1TH, OR570T, etc.

""9-50S~, TS450SlAT, R-5000, T9-8505,
TM 241/Al441 A, TR-751A, k enwood Service
Repeir, T514(1$, T56905, RZ·l, T$-790A,
T5950SD,~78A, TH28148A,~941 A,

TM-741A, TM·732A, TM-641A, TM-742A.

Telephone scramblers
lor cellullf s nd regula.
pt!onea. $299. " each

Shortwave Receivers

• SONY ' GRUNDIG
• SANGEAN • leOM

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

MARINE RADIOS
ICOM M7, M t 1, M56, M700TY, ""800

AVIATION PORTABLE ICOM A·21
MOTOROLA MARINE k iNG xx 99

(144, 220, 440
MHz), lsoloop.

MAilAll ORDERS 10: BARRYELECTRONICS CORP. ,512 BROADWAY, NEW YORK CITY, NY 10012 lFOUR BLOCl<S _IJf"",~Sl.BE1WE """"''''D",,,,",m

N Y k C · t LA RGEST STOC KING HAM DEALER
ew or Ity S COM PL ETE REPAIR LAB ON PREMISES

Technical help offered upon purchase

"Aqul S. H.bl. Eap.nol "
BARRY INTERN ATION AL

FAX 212-925-7001 Phone212~925-7000

Monday-Friday9 A.M to 6:00 P,M.
Saturday 10- 5pm /Sunday 11 · 2pm

IRT/ LEX-" Sprin g St. srauon''. Subway.: BMT
" Prince St. Station" . IND-"F" Train-Bwy Slaton"
Bu. : Broadway #6 to Spring SI. Path-9th S1.I6th Ave.
Station.

COMMERCIAL I'lADIOS
STOCKEO: ICOM, Motoro:>
ra. MAXON , Stand ard ,
Yae$t.l, Wn serve munici·
pelities. buSinesses, Ciyil
Delense, etc , Portables,
mOl)i le s , I)ases , re -
pealers _

ALL
SALES
FINAL

We stock: AEA, Alinco, Amecc, Ameritron, Antenna Specia list, AAAL,
Astatrc. Astron, B&K, Belden, Bencher, Bird, acnemut, CES, c osrcran.
n atwa. Elmac, Henry, Heir. Hustler, Hy-Gain , teem. KLM, Kantronics,
KenWOOd, Larsen, Maxon, MfJ, Mirage , MOIOrola, Nye. Palomar, RF
Products, Shure. Standard, TUBES, unoen, vaesu, Vibroflex, nupie xers.
Repeaters, Scanners, Radio Publications

WE HOW STOCK COMMERCIAL COMMl,lHICATIQHS SYSTEMS

HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER &. BE REIMBU RSED

COMMERCIAL PlADIOS .tock.d a ••rvlo.d on pr . ml••• •

Amateur Radio Courses Given On Our Prem ises. Call
IE_port Orders Shipped Immedl.t.I)'.

FAX: 212-925-7001

CIRCLE 4 1 Ott READER S£AVICE CARD
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tooe
3.3k
1k
560 ohms
56k
4.7k
15'<
100 ohms
680 ohms
47 ohms
B200hms
10k
1 MHz cfYStallrom Jan CfYSlals. Specify HC6·U holder,
32 pF paraJlel load capectarce. 0.001% 55 degrees C
operating temperature.
Jan CfYSlals type CE-1 .

All resiStors 1/4 wall.
Desig.
CU
C3-13
C14
C15.16
C17
04
0 1-3
Q,
02.5-S
03
AI
Dial lor R 1
R2.27.28
A3
R4.6,7,18.21
R5. 12,19.20
RB.1 3,29
R9,14,22
Rl0,15
Al1
R16.23
R17,25

R2'
R26
Xl

xt Sock81

Parts List, Figure 1

ValuelType
33D pF
0.01 f.lF
10f.lF
10pF
3-40 pF Trim.
l N4oo1
lN914
MPF102
2N2222
MPS2907 Of 2N3906
101< l O·tum pot

Digi-Key Part No.
OK P4806
OK P.oI 513
OK P807
OK P4837
OK SG3008

OK 73JA 103·ND
OK 316·11CS·ND

availab le housing for this unit would be a
thermos bou le . The mode l I c hose is the
one-pint Food Jar model 7221. The top cup
is not used.

The oscillator ci rcuit is housed inside the
thermos boule and the oven healer consists
of four 10 ohm 10 walt resistors (Figure 2.
R26-29). Temperature control is provided by
a thermistor (Figure 2. RT I) which is con
nected to the bridge ci rcu it of Figure 2.

Even with the use of the thermos bott le
ho us ing a nd t he proportio na l cont ro l
sc he me. outs ide temperature changes can
still affec t the in ner tem perature . Thi s is
so lved by a second outer o ven which is also
proportionally co ntrolled. The housing for
the ent ire unit consists of a 3/4~-th id. parti
cle board box attached to the back of a 12"
high relay rack panel. The box dimensions
arc : l4~ wide by 1O~ high by 1O~ deep. The
inner surface of the front panel is lined with
slyrofoam insulation. The thermos bottle is

"To be effective,
the crystal and oscillator

must be kept at a constant
temperature. "

QI . With this circui t. crystal drive is reduced
to less than 10 microwaus (less than 11100
or what it would be without A GC).

Q3 is an add itional follower to isolate the
fol lowing stages from the oscillato r itself
Because o r AGC action, the DC level on the
e mitter or Q2 operates near ground. so Q3
must be a PNP device to provide proper DC
operation.

Q4 and Q5 arc hig h-gain amplifi ers and
fo ll o wer Q6 pro vi d e s a lo w so u rce
impedance for the AGC de tector ci rcuit, 01
and 02. Q7 and Q R provide a T f'Lcompati
b le output signa l. T he outpu t is a nea rly
symmetrical 5 volt square wave.

D4 and C 16 perform as a variable capaci
tance d iode to allow electrical fi ne-tuning or
the oscillator frequency. The control voltage

is provided by the divider consisting or R26
and R I. R I is a to-turn precision pol with a
cou nter dial. mounted on the from panel of
the unit. Increasing the resistance o f RI in
creases the frequency. Although the adjust.
ment is somewhat nonlinear. the tuning rate
is roughly one pan in l (}h per tum.

T he Ovens

To be effective, the crystal uno osci llator
must be kept at a constant temperature . as
said before. T his means they must not be af
fected by changes in the surrounding envi
ronment. Wh ile te sting my o rig inal oven
unit. which housed everything in a minibox ,
I noticed that even a few degrees change in
room temperature affected freq uency. I fi 
nally decided that the best and most easily

fastened by its handle to a shel f which fas
tens to the rear panel.

Some o f the o ve n contro l components
(Q3. 04. IC4. IC5. and associated compo
nents) arc mounted on a 3~ by T: metal plate
tha t is fastened to the rear panel. Resistors
R3().33 mount on terminal strips on the shelf
in front or the thermos bottle. (Sec photos.)
Front panel co nnections to the freq uency
co ntro l pot and the meter selector switch arc
made through an 8-pi n Cinch-Jones connec
lo r. A connector asse mbly is also used on
the cabling from the thermos bottle so it can
be eas ily disconnected and removed. Power
and the I MHz output are connected to a
barrie r strip on the rear panel. lf you use an
external meter rather than an interna l one as
.I did . you will need a larger barrie r strip than
one with only four screws.

Photo C. Detail of the imler o ven heater assembty. Note the heater
resistors. crystal, and thermistor The assembly is mounted to the top
ofthe thermos boule and to the end of ,he oscillator board prototype. Photo D. Looking if/side the box. (Photos by W89DOF. J
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"Even with the use of the thermos bottle housing
and the proportional control scheme, outside temperature

changes call still affect the inner temperature."

Tests and Setup

All connection s should be made ex cept to
the oven resistors and R I . Connect a pair of
wires to RI using the two terminals that in
crease in re s ista nce as the pot is turned
clockwise. This way the resistance of R I can
be read directly from the counter dial.

Temporari ly connect the pot to the control
board in place of RX I. Ground the frequen
cy contro l lead of the oscillator circu it (Fig
ure I . po int F). With the oscillator out o f the
bottle , apply power 10 the unit. Connect 01

frequency counter to the osci llator out pu t.
T his co unte r should be warmed up for at
least 30 m inu tes in a stable tcmpcruture en
vironme nt and its t ime base should be as

close as possible to its correct frequency. Set
the counter for a gate t ime o f 10 seconds so
you can read to the nearest 1/ 10 H1..

Adjust C17 on the osci lla tor board for a
fre q ue nc y of 1.00 0 ,020 Hz. Turn off the
power and ins tall th e osci lla tor ins ide the
thermos boule . Connect the inner oven leads
10 Q3 and IC4. Connect a DC voltmeter to
the ou tput of IC4 . Tu m on the po wer and ad
just R11 for 9.5 volts. Connect the vo ltme ter
to the emitter of Q3 to monitor the o ve n
voltage.

The follow ing proced ure wi ll determine
the crystal turning point tempera tu re and
may tak e several hours . Set R 1 to 2k and
wait until the vo ltage across the oven stabi
lizes. Then note the frequency. Decrease thc
pot resistance in 100 oh m steps. waiting for

Parts List, Figure 2
AI resistors 1/4 wan unless olllerwise specified.

temperature stabilization each time. and note
the frequency. Repeat th is procedure unt il at
so me point the frequency will begi n (0 in
crease rather than decrease. Reset the pot to
the resistance where you obtained the lowest
frequen cy. You have now found the turning
point . Do not be surprised if you must have
the oven temperature as high as 80 degrees
C. Even th ou gh you specify a 55 -degree
crystal temperature. the actual turning po int
may be much higher than this.

Th e fr equ e nc y s ho u ld re ad be tw e e n
999,992 and 999,998 kHz. If it docs, you are
OK. If not, note the exact frequen cy and tum
off power. Remo ve the oscillator from the
boule and le t it stabilize to room tempe ra
ture. Then reapply power and adjust C 17 to
increase or decrease the frequency by th e
amount it was off from 999.995 U lz.

Disconnect the pot from the oven control
board and install a fixed resistor (or res is
tors) of the same value as the pot for RX L
Now connect the pot as R I to the o scillator
board. With thc inner o ven at normal tem
pe rature, you sho uld no w be ab le to adj ust
R I for ex actly I MHz.

Connect the oute r oven res is tors to Q4
an d IC5. Connect the vo ltmete r to the output
of IC5 and adjust R23 fo r 9.5 volts. RT2 and
RI6 will se t the outer oven te mpe rat ure to
between ~O and 45 degrees C.

T he thermistors and the te mperature set
resistors (RX I and R1 6) are connected to a
bridge circuit which is powered by the 6 and
8 volt supplies. This low voltage across the
bridge prevents the current from heating the
thermistors by the bridge source. The DC
ou tput from the b ridge is amplified by
1.000. W hen the oven is cold, The amplifier
outputs are ncar ground . Because of this and
the 2 vo lt drop across LED2 and 3. dri ver
tran sistors Q I and 2 nrc tu rned o n, which
turns on Q3 and 4 . When the tempe rature set
point is reac hed the amplifier output swings
positive. whic h forward biases the LED and

turns off the o ven con
trot tranststors. At nor
mal operating temper
ature. th e inner o ven
volt age will run
around .. volts and will
vary slig htly as slight
corrections are made.

T he enti re un it should be cont inuously
powered from a 12 volt battery which is ke pt
cha rged wi th a trickle charger to ma int ain
battery volt age. In the event of a power fail
ure. the battery will keep the un it operational
down to the point where the battery reaches
I I vo lts.

R24 and 25 are used to monitor the oven
vo ltages with a 50 microamp meter. This can
be th e sa m e m eter th a t is u sed for the
WWVB receiver and the digital comparator
uni ts.

The output of the oscillator is connected
to the I ~Ulz input of the compa rator and
Rl is used to adjust the frequency for mini
mum phase shift compa red to the WWVB
signa l. The oscillator output can also drive
other device s up 10 the poi nt w he re it is

DJgl·KeyfRadio Shack No.
OK P4513
DKP807
OK P833

RS 276 ·2027
RS 276-038
AS 276· '778
RS 276-01 8
AS 27&046
AS 271-1 10

DK36C52

OK 10W· l 0 or
RS 271·132
RS 276-1363
AS 276-1995

ValueIType
0.01 uF
10 uF
100 uF
MPS2907 or 2N3906
MJEF34
LM 1458
LM 317·T
2 volt panel LED
2 volt LED
Thermistor
H Xll<

"1 meg

<70 """"
47 ohms

220 """"

""'-"'"121<
561<
1801<
10 ohm 10 wan

Heal sink for tC3
IC socket for IC1,2

Deslg.
C1.2,3.9,10.14
C4-8.11,12
C13
Ql~

03._
ICU
IC3-5

LEDl
LED2,3
RT1,2
Rl ,3.14.15
R2.4.8.10.20.22,34
R5,17
AS.1S

R7.19
R9.12.21
Rll .23
R13

R1'
R24.25
A26-33

Q3 and Q4 can be directly mounted to the
aluminum panel in back since the collectors
are at ground. but IC4 and IC5 must be insu
lated from the panel. I chose to mount them
on individual heat sinks which are insula ted
from the panel with plastic hardware.

The thermos boule is prepared by screw
ing: in the stopper fairl y tightly, The bottom
o f the uni t wi ll be the side of the boule with
the hand le. This will be screwed to the bot
tom of t he she lf. M ark the top ed ge o f
the stopper wit h a marking pen . then remove
it.

The inner healer and crystal assembly is
const ructe d on a zv-sq uarc piece of a lu
mi num. This is mounted on the blan k end of
the oscillator board
w ith three s mall
sc re w s a nd n uts .
The c rystal soc ke t
mounts nea r the
cente r of the al u
minu m with a small
"L" bracke t so the
crystal is centered on the aluminum. On the
end o f the brac ket, drill the board and the
aluminum plate to mount two small L brack
ets wh ich will mo unt the hoard assembly 10

the buck of the boul e stoppe r. Using epoxy
ceme nt. g lue two of th e 10 o hm resi stors
along the outer edge of the aluminum plate.
Then glue the other tw o resisto rs o n top of
these. Apply 8 to 9 vo lts DC to the osci llator
circuit to make sure it and the crystal are
operational. 'Then glue Ihe the rmistor (RTI )
to the top surface of the crystal. Use sheet
metal screws to mount the oscillator board
L brackets to the bot tle stopper. Make sure
you position the board 50 it will fit int o the
boule and be sure the top side of the hoard
is towards the top mark yo u made on th e
stopper.
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loaded do wn too much. l f necessa ry. you
can buffer the output by using a CMOS bcx
inverter or buffer 10 obtai n sill independent
outputs .

Wilh a stable operating environment for
the crystal oscillator, an accuracy of onc pan
in I()'1 or better ca n be obtained. iii

10 1 MHZ OSCILlATOA

a)

References :

I. " High Stabi l ity Crystal Oscillator,"
Ham Radio, October 1974 , page 36.

2. " A n Experimental F requency Stan
dard Using ICs," QST, September 1974,
page 14 .

3. "Quanz Crystal Resonators," Ham Ra
dio. February 19 86, page 85 .

4. "Quam Crysrals-c-Gems for Frequency
Control ," Ham Radio, February 1979, page
37.

5. " Survey of Crystal Oscillators: ' Ham
Radio, March 1976. page 10.

L~ _

1 MHZOSCILlATOR

b)

flg ll 1l" 3. Pans placement cud PC board pattern: a) J MH:. oscillator; b) o ven control. The set of both: drilled and etched PC boards is avail
tiMe for $8 plus $/.50 S & H per orderfrom FA R Circu its, J8N640 Field Court, DIll/dee, /L 60118.
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9 Autry
Irvine, CA 92718
(714) 458-7277 • FAX (714) 458-0826

Sl SE

MODEL VS-50M

. -
j , --

ASTRON POWER SUPPLIES
• HEAVY DUTY. HISH QUALITY. RUBBED' RELIABLE.

SPECIAL FEATURES PElFO....C'mCIFlCATlOlS
• SOUD STATE ELECTflC:f'1CAL.lY REGUlATED • INPUT VOUAGC: 105-125 Vii:.
• FOI.D-BACI( CURAfHTUMlTING P1uleCtS Power Supply • OUTPUT VOlTAGE: 13.8 VDC :!: 0.05 volts

from excessive current & cootinUOllS shorted output Iinternally Adjuslable: 11-15 VOC)
• CROWBAR OVER VOLTAGE PROTECTION un al l Models • RI PPlE Less than 5mY peak 10 peak (full load &

u ea,t RHA. RS.u. RS-5A. Rs.4L 1IS-5l low line)
• MAINTAINREGULATION & LOW RIPPLE allow line tnput • All units available in 220 Vw.; input voltage

Voltage (except lor Sl ·11A)
• HEAVY DUTY HEAT SINK. CHASSIS MOUNT fUSE
• lllREE CONDUCTOA POWERCORD excepl 101RS-3A
• <f4E YEAR WAARAHTY. MADE IN U.S.A.

• lOW PROFI LE POWER SUPPLY
Colon CInIlnu.. ICS' '''J''I ~'8~I ODEl On, SlICk hly lA. ...) IA. p&l H' •

Sl · t1A • • 1 11 ~"N" 9-% 12
Sl-11R • • 1 11 2% x 7 " 9-% 12
$l-11$ • • 1 11 2¥l x N x 9-% 12
$L-l1R-RA • 1 11 . -% x 7 .,. 13

• POWER SU PPLI ES WITH BUILT IN C IGARETTE LIGHTER RECEPTACLE
CInIlnullll ICS'

S" '''I ""&"\MODEL oUl,IAIiPlI lAmPlI H"W " Wl b.
RS-4l 3 4 31h " 6Ya x 7'/. 6
RS-5l 4 5 3'h x 6'1t x 7'4 7

• 19" RACK MOUNT POWER S UPPLI ES
Clnlinuous ICS· Size [IN) ";'&'"jMODEL OulylAmllS1 [Allpsi Hx Wx 0 Wt bs.

RM·12A 9 12 5'10 x 19 x 8'10 16
RM-35A 25 35 5'10 x 19 x 121h 38
RM·5OA 37 50 5'10 x 19 x 12"., 50
RM-GOA 50 55 7x 19 :0: 12'h 60

• Separate Voll and Amp Meters
RM-12M 9 12 5'10 x 19 x 8'10 16
AM-35M 25 35 5'10 x 19 x 12 'h 38
RM-5OM 37 50 5'10 x 19 x 12 '6 50

MODEL AM-35M RM-6OM 50 55 7x19x 12"" 60
C- CIlIiIIHS ICS' Silt III ' I'i"ill

MODEL 'n, ... h t, IA_,sl lA_, s, I x W x I WI·llh ·1
RS-JA • 2.' 3 3x 4ltlox 5"" •
RS~A • • 3 • 3"" x 6'f! x9 s
RS-SA • • s 3'f! x 61'1 x 7'10 7
RS-7A • • 5 7 3%o x6"'x9 9
RS-78 , • s 7 <4 x 7'11 x 10%0 10
RS- l0A • • 7.' 10 4 x 7'11 x 10%0 11
RS-12A • • 9 12 4'lI x 8 x9 13
RS-128 • 9 12 <4 x 7'11 x lOll. 13
RS-20A • • 16 20 5 x9 x l0'6 18
RS-35A • • 25 35 s x u xt t Z7

MODEL RS-7A lir50A • 37 50 6 x 131,(, x 11 ..
A ·70A • " 70 6 x 13'1. " 12" ..

CHliUMS ICS· lilt 1111 ni"il'
MODEl h l,IA_ , sl IA_,sl I x W x I WI. (lh .1

• SwilLllllblt volt arld Mlp meter
RS-12M 9 12 4'o', x 8 x 9 13

• 5ep;I"ale volt arld Amp metefS

RS-"'" 16 20 s x a x iew 18
RS-35M 2S 35 s x u x u Z7
RS-SOAl 37 50 6 x 13% x 11 ..
AS-10M " 70 6 x 13'1. x 12" ..

- .
I I

, -~,

" -
1.---

RM SERIES

RS-M SER;;,;IE;,:.S_~

RS-l SERIES

RS-A SERIES

-ICS_lnlermonenl COmmUnication Service (50'1'0 Duty Cycle 51n1n on 5 min. ott)

ICS' 1111 (111I1 Ui"ill
lA-'ll K x Wx D WI. llh.)
@13.8V

12 4'l.I x 8 x9 13
20 5 x9 x101', 20
35 5 x11 x11 29
50 e x 13'110 x 11 ..

3S 5'4 x 19 x 121; 38
50 5... x t9 x 121', 50

,eI' lin IIII ' 'I"il,
A_,s • x Wx . WI. (lh.1

7 .. x 7V! x 10% 10
10 • x 7'1.1 x 10ltlo 12
12 41', x 8 x 9 13
20 5x9 x10", 18
11 2l /. x n.x 9'1. 12

CIRCLE 16 ON READER SERVICE CARD

Cnli.....
011, IAM,sl

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

16 9 4
25 15 7
37 22 10

MODEL

VS-12M
VS-"'"
VS-35M
VS-SOAl

• Separate Volt aoo Amp MeIers. Output Voltage adjustable from 2-15 votu . Current limit adjustable from 1.5 amps
to full Load

• Variable rack moulll powteI suPlllies
VRM-35M 25 15 7

MODEL VS-35M VRM-50M 37 22 10

• Built in speaker
C- Culi.., ..

IODEl lill' ... h ly (A_, sl
RS-7S • • 5
RS-1OS • • 7.5
RS-l2S • • 9
RH OS • • 16
SL-11S • • 7

VS·M AND VRM-M SERIES

RS-S SERIES



The TW-1 Cheap Digital

Front Panel
Easy thumbwheel tuning far the Techna-Whizzy 1.

by John Welch N9JZW

Way back in the December 1992 issue we
buill a Direct Digital Synthesis (DDS)

HF CW Transmitte r ca lled the Techno
Whizzy 1. II was quite a nifty gizmo. bur it
had ::I few limitations. One o f the most annoy
ing was that the frequencies were hardwired
in. using diodes for I I "channels" with one
"channel" being set. in binary, via d ip switch
es. This limited you to o nly 12 di fferen t fre 
quencies. w ith no easy way 10 go "up 10" if
"your" frequency was in use.

Using diodes. however, did have one big
advantage-c-it was cheap. Doing a real front
panel with keypad input. LCD display. luni ng
knob. memories and so fonh is a moderately
expensive proposition. II will give you the
most features, but it will cost about $ 150.

While Victor Morin VEIA BC was solving
this shortcoming o ne way (see his article,
"Computer Control for your Di rect Digi tal
Synthesis VFO: ' 73 Amateur Radio Todav,
February 1 99~ ) . I was work ing at another
solution .

What I wanted was somethi ng small, sim
pie and portable . It should add nnte to the
power consumption. but give me the freedom
to chan ge to whate ver freque ncy I wanted
withou t needing to carry a whole PC along.

Mix three parts frustration with one part
inspiration and you get the lW·1 Cheap Dig.

ital Fron t Panel. II doe sn' t have all the bells
and whistles that a real rad io would have. bul
then again it doesn' t cost an arm and a leg ei
ther. It's simple to build. uses parts thai are
readily ava il abl e on the su rp lus ma rket
(cheap). and requi re s no adj ustments. Just
plug it in and it works!

The TW-I Cheap Digital Front Panel uses
thumbwheel switches as the display and input
device. Using the most common scheme for a
look-up table would not have worked well.
due [0 the number of output bits (23) and the
large numbe r o f add ress lines (26 ). T his
would have required seve ral megabytes o f
EPROMS and a board about a fool sq uare.
Not good enough!

A massive brai n-hiccup got me thinking
I could make it run to 21 .50 MHz in 10kHz
steps using three 27C256s. since that was on
ly 14 bits of address and 23 bits of data out. J
could go from 0 to 9990 Hz in 10 Hz steps
using 12 add ress bits. which meant another
two 27056s. By addi ng the outputs. I wou ld
get the correct freq uency input to the lW- I
for a fraction of the cost! And so it was done.

How It Works

By now. the power supply sec tion should
be pre tty familiar s tuff: + 12 comes in 11 .
through diode 0 1 (to prevent damage in case

you plug the unit in backwards), past an anti
ripple cap rcn, through lhe three-termin al 5
volt regul ator Ut and past another anti-noise
anti-ripple filter cap (0). Diede 02 is there
as a safety feature- if you' re driving an in
ductive load this prevents the power-off spike
from blowing up the voltage regulator.

T he frequ en cy is se lec ted on the thumb
wheel switches, SW- I through SW-7. SW- !
th rough SW-4 (a block marked U13 on the
sc he m atic) c o ntrol th e high-pcs tt icn
EPROMS and SW-5 through SW-7 (U1 4)
control the low-posi tion EPROMS. This al
lows setti ng th e freq uenc y in 10 Hz steps
from 0 to 21.5 M Hz (the upper limi t on the
TW-I VFO board ).

The thumbwheel switches are connected to
the address lines of the EPROMS, at the junc
tion of the pu ll-up resistors and the EPROMs.
On the EPROMS. the address lines are pulled
to +5 volts by resistors (RP I and RP2l. The
thumbwhee! switches pull some of thesc lines
to ground. based on the switch settings.

The EPROMS fonn a look-up table ; the
ou tput of the EPROMS are the binary settings
to the TW·! VFO board needed to make it
run on the frequen cy you' ve sel ected at the
switches. There are five EPROMS, with each
PROM giving a portio n of the 23 data bits
needed.

Photo A. The completed board.
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Photo B. The new board connected to tile 71'/-1 DDS board.



Explore The World of Quorum Wefax

I "

Wefax Explorer
Integrated Wefax I APT Receiver and Scan

Convener with Qfax software.

$695.00 complete
shipping and taxes not included

The Best Price / Performance. Period!
Construct a Wefax I APT reception system from individual component receivers, scan converters and image processing software
and you'll spend more money for fewer features, poorer performance, no automation and ajungle of wires. With the Wefax
Explorer, simply connect an antenna and a few mouse clicks later you' re receiving the highest quality images possible. The
Explorer is backed by a I year limited warranty and the extensive experience of the leading Wefax hardware manufacturer.
Quorum equipment is used by virtually all wcfax suppliers in worldwide amateur, conunercial and military systems.

... _-""~._-

• In tegrated Satellite visibility pre
diction with automatic capture for
up to 8 ,satellites simultaneously

• Automatic time and ephemeris
stamping for navigation

• 2 7 day programmable schedulers

• Automatic digital gain lock in
AIJ" modes, I'LL clocking

QFAX Fea tures
• GOES / Meteosat Wefax Reception

• NOAA I Meteor APT Reception

• HF Nafax Reception

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

• Integrated preamp and down con
verter power inserters

• 50 user definable configurations

• Software controlled receiver with 2
UHF, 10 VHF memories and :..can

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

• Automatic Unattended Animation
works continuously

• 8 bit data for up to 256 gray levels

• View at up to 1280 x 1024256 color

• Use T1FJ~ GIF or PCXftleformats
and convert to BMP, JPEG, EPS
and binary

• Contra,..t, Brightness, 3D effect,
Sharpen, Smooth, Noise, Histo
grams and other image processing

• Rphemeri:.. ha..sed NOAA APT navi
gation with geo-political and Lat
Lon overlay,..

• NOAA Tool,' show satellite path,
Lat-Lan ofcursor; distance and
bearing to reference point

• Automatic Temperature Calibration

• Color Palettes and NOAA curves

Quorum Communications, Inc. FAX (214) ~15·112711
X3114 Esters Blvd . . Suite X511· Irving. Texas 7511(>3 (2 14) ~15-1125t> RRS (214) ~15-1134(.

CIRCLE 257 ON READ ER SERVICE CARD
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Figurr I. Schematic diagram for the Thumbwhee/ Switch/or rw. t ,
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There are two hanks of EPROMS. one for
the MHz and high kHz d i g i l.~ (U2-V4) and
one fo r the low kHz through 10 Hz (U5 and
V61. The output of each bank is added to
gether by V7 through U12. six 4-bit adders
with carry. The resulting 23-bit value gets
connected to the inpu t of the Q2220 DDS
chip via the 5Q.pi n header (J I ) and ribbon ca
ble.

The whole freque ncy selection stage is
static uhat means it uses no clock signals. it's
just DC voltages). Changing frequency is as
easy as flipping the switch. There is some
propagation delay through the Q2220 chip .
but it takes so little time (110 nanoseconds)
that it's effectively instantaneous. Tbcre's lit
tle or no drift using the Bpson oscillator. so
you 'H be right on freque ncy from the mo
ment you tum the TW-I on.

••••••••••••••••••••••••••••••
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Figu~ 2. PCB artwork: a] Top: hJ Boltom as seefl!rom top :
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The Program
For those of you with an EPROM burner

and Borland C 2.0 or later. I've included the
source code for the program to build the
EPROM tables , For those without these. I' ve
also included the:; EPROM Files. V2 through
V6. These arc available on the 73 M{/ga:i,,~

BBS at (603) 924-9343. 300 throug h 2...00
baud. 8 bits. no parity. There is a source for
kits for this project at the end of the ankle.
And that leads us to .. .

How to Build It

I would strongtv suggest buying the circuit
board for this. unless you can make your own
plated-through holes. There are quite a few
connectio ns from the to p to the botto m
(called "vias"). Also. there arc traces that
connect under the adder chips. These make
life very diffi cult if the connections are not
pl ated through. You call do it (I did. Once.
Never ag3in!) but doing so takes a 10/ of pa
ticn cc and time for debugging. Be fore
warned!

Build the power supply fi rst. Install VI.
the 5 volt regulator. Make sure it matches the
outl ine 0 11 the silk-screen. Also. VI will get
hot so put a T0220-type heat si nk on it.

Install the two protection diodes. DI and
02. maki ng sure the banded end points the
same way :IS the silk-screen. lnsrallthe filter
ca ps. C I and C2. next. Finally. install the
wires that will leod to your 12 volt supply at
Jz.

Temporarily solder a 10k resistor in paral
lel with C2 (from +5 to ground) and apply
po.....er. Across tne resistor you mould read :;
volts DC (plus or minus about 0.2 volts is
fine). If you get nothing (O volts). check 0 1
for correct polarity. The ca thode (banded
end) goes towards the voltage regulator. If
you get I:! volts. check 02 for correct posi 
tioning. If that's correct. you may have a bad
regulator (or it may be installed backwards).
Correct :lny problems here before continuing.

Remove that 10k resistor and proceed by
soldering in the 5Q.pin cable connector J I .
Solder in the adder chips. V7 through U12.
Either 27HC283 or 27LS283 chips will work.
hot the HC pans consume slightly less power.

Attach the ground jumpers. follo.....ing the
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c) Jumpers; J) Silk-screen parts placement overlay:

lines on the silk-screen. These jumpers bring
ground to some isolated bits of the circuit.

Take two pieces of ribbon cable, each 15
wires wide and about 8-10 inches long. Peel
all the wires apart for about two inches on
each end. Strip and tin both ends.

Solder one end of the cable to the pads un
de r the pull -up resistors (RP I an d RP2).
Then, solder the resistors RPI and RP2 (each
set consists of 15 10k to 20k ohm 1/8 watt re
sistors) in over the top of the wires.

Ne xt, solder- in the EPROMs <U2-U6) (it
would be a good idea to use sockets for the
PROMs, as I will probably be changing the
code in them when I get the rece iver done).
Note that the EPROMs "point" the opposite
direction as the adders! This is correct.

Now comes the fun pan-hooking up the
thumbwhee l switches to the ribbon cables.
Star t out by lo o king at the back o f your
thumbwhccls. There should be fi ve pins (or
traces or places to solder wires on) labeled I,
2, 4, 8 and Com mon (sometimes just C).
Those are the connections we ' ll be using. On
the switches in the kit there is another unused
pin: IC, or NOT COMMON.

If your switches arc labeled I thro ugh 10
plus Common, you have the wrong type of
switches. Some surp lus houses have these
very cheap because few people want the m.
They will not work with this board , and C<lO

nor be modified to work with it. The correct
type o f switch is a BCD TRUE O UT PUT
switch .

Tracing back from the board, find the four
wires labeled ID through 8D. Solder wire ID
to connection I on the ten s digit (that 's the
right-most digit you have). Solder wire 2D to
connection 2, 4 D to connection 4, and 8D to
connectio n 8.

Repeat the procedure for wires I B through
88 o n the hundreds dig it, and wires l A
through SA fo r the thou sands d ig it. Move
ove r to the other cable and do Ihe same with
"D" connecting to the ten -thousands digit,
"C" to the hundred-thousands digit. "8" to
the one megahertz digit, and "A" to the 10
megahertz digit.

Note that wire set A o nly has two wires,
lA and 2A. Leave the other two wires unccn
nected for now (we' ll use these in the rece iv
er project).

Tie all the COMMON con nections on the
switches together and run a wire from there
to the grou nd on the board. T here is a pad
just between U2 and the resistors for this.

SCi all the switches to 0 and apply power
to the board. Firs t, chec k the po we r and
ground pins on 12 for +5 and 0 volts. Then go
across the darn pins. All of these should read
less than 0.2 volts.

If one doesn't , trace it bac k through Ihe
adder to the EPROM. Is the adder ge tting a 5
volt input where it shouldn't be'! If not. either
the adder is defective, there's a short in some
trace. or the adder may not he gett ing power
and ground.

If the EPROM is putting out a ;; volt sig
nal. check the pull-up resistors. At the junc
tion of the resistors and the ribbon cables, all
should read 5 volts. If any do not. you may
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Photo D. The nY- I DDS board surrounded by the new TW-I and tile original nY-I.

Iil

p art
1 ~F 16V electrolytic
0 .1 ~F ceramic
1N4001
Header25X2
12 volts in
20k 1/8 watt (10k-20k OK)
LM7805
27C256
74LS283 or 74HC283
BCD true oUlthumbwheel switches

ppd. Circuit boards for the above arc avail
able from FAR Circuits, 18NMO Field o.,
Dundee IL 60118 for $20 plus $1.50 shippi ng
and handl ing. Programmed EPROMS are
avai lable in small quantities from the author.

Future boards will include a receiver and
bandpass filter. an improved ampltfler. <In up
mixer to complete the HF coverage. and <In
SSB generator. Others planned include a fully
digital front panel. a tracking signal genera
tor, 6m and 2m transvertcrs. and perhaps a
different DDS board .

For more in formation. or if you 've de
signed a board you'd like to tie into the TW
I, write to me at either of the following ad
dresses:

jjw@seastar.org
or
John Welch
1307 N. Richmond Rd. Apt H
McHenry IL60050
USA

Parts Li st
Reference

C1
C2
0 1.02
J1
J2
RP1,RP2
U1
U2.U3.U4,U5.U6
U7,U8.U9,Ul 0.Ul1 ,U12
U13.U14

Quantity
1
1
2
1
1

30
1
5
6
7

Item
1
2
3
4
5
6
7
e,

10

amplifier and stan calling CO. You' ve
got a stable digital wideband VFO,
and you' re on your way to having a

complete, state-of-the-art DDS transceiver.

About the TW-l

The TW-l is a modula r Direct Digitally
Synthesized radio. So far, the rig consi sts of
the DDS VFO board that will cover from 3.2
Hz to 2 1.5 MHz in 3.2 Hz steps, the Class A
amplifie r board (with additiuncl optional fil 
teri ng), and three different frequency selec
tion boards, the Thumbwheel Switch board
described above, a computer-controlled par
allel interface and a cheap. less functiona l
diode matrix board. Feel free to design your
own board for it (I ' m still looking for a good
receiver and a better amplifier . . . hint . . .
hint . ..).

Kits for these boards are available from
Elkt ronics at 12536 T.R. n , Findlay OH
45840, telephone (4 19) 422-8206, for $79

Photo C. Til e new n V-I ill a nice enclosure.

have mis-wi red the switch or you may possi 
bly have a short on the circuit board.

Now, se t the switches to 143 1300.
and check the voltages again. You should
have (from left to right on 12)
10000 101 00 1111011 0110100. where I indi
cates 5 volts and 0 indicates 0 volts. If not,
trace the signal back as above.

If you've gotten this far, the board seems
to be fu nctional. We can give it the fin al lest
now. Remove power and auach it to the TW
I DDS board by plugging the 50-pin cable to
the 50-pin connectors on each board. Note:
You shouldn' t have the diode board hooked
up at the same time.

Hook the thumbwheel board back up 10 12
volts and hook a frequency counter to the
output of the DDS board. As you change the
switches, the DDS output should also change
to your new settin g. If it doesn't change to
the frequency you've got set . ch eck the
wiring on the switches (Did you hook a 4 up
to a I by accident, like I did?).

When it does track correctly. you' re all
done with the electronics. Take some time to
glop a lit tle RTV or silicon bathtub caulk
over the resistors and ribbon cable connec
tions. This helps keep those connections from
breaking while you install it.

Put it back in your TW1 case, attach the

•

5 . ,en". & HF Fill( lor IBM I Ck:>n• •

2521 W. Lap.lm• • K • An....im, CA g2001 • 71 4·g52·2114

WEATHER FAX - --,

_. -. '"
T• • ," _ , ..."..... """FAX. vIS & IR ..eM, METEOR. APT, "'" l ""'.
,," lPld HI' "",FAX. Conf\OdS '" C"""",,, l lflO PO"" Polt Tho
_.ro 0«1.... by Dr. A.l1pI> E. Toggort. waSOOT. Fe' clot..~ ...
oMptor 5, F'" £O""n 01 "'" W._ s".,~._",

Complete Kit Only • .• .•• .• .•• . •• $ 159.95
Assembled & Tested ••• . .• .••• •• $ 189.95
Optionol 20 LED Tuning Aid . • • odd $ 40.00

Col R...~n/O _ 7.7."_~, S4H: $Q.W (inSute<l!
FOteifIn ~fS add 20%, ForcaralOll

."nd /egal '''9 $AS£ (521) ro:

1:1AlA Engineering I VISA~

T ELECTROMAGNETIC FIELD METER T
Reduce exposure to potentially harmful

electromagnetic fields. AlphaLab's handheld TrlFleld....
Meier measures AC electric fields, AC magnetic lIelds
and radlofmlcrowave power density. Find ground faults ,
AC current wires or measure hlgh·lleld generators with
the Magnetic setting (.2 - 100 mil1igauu, 60 Hz); identify
poorly grounded or shielded equipment, high VOT or
fluorescent light fields, di stinguish ho t vs. ground wires
with Electric seUing (.5 - 100 kVfm, 60 Hz); measure
antenna radiation patterns, leaky microwave ovens, etc.
on RFlmlcrowave setting (50 MHz to 3 GHz, .01 to 1
mW/Cm2).

Etectric and magnetic settings are omnid irectional,
measuring full magnitude of lields without t he need to
reorIent the meter. Price of $145 Includes delivery and
one-year warranty.

AlphaLab, 1272 Alameda Ave, Salt Lake City, UT 84102
Call (801 ) 532-6604 for speedier service or Iree
Iilerature on electromagnetic radiation health r isks.
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Asst. General Chai rman, Ken Allen, KB8KE

•NoA Y TD

April 29, 30 & May 1, 1994

General Chairman, Dave Grubb, KC8CF

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

Information
General Information: (513) 276-6930
or, write to
Hamvention. Box 964. Dayton. OH 45401-0964
Lodging Information: (513) 223-2612

(No Reservations by Phone)
Rea Market Infonnation: (513) 276-6932
Lodging
Please wri te to Lodging, Dayton Hemventlcn, Chamber
Plaza, 5th & Main Streets,
Dayton, OH 45402-2400 or refer to our 1993 Hamvention
program for a listing of hoteVmotels in the Dayton area.

Special Awards
Nominations are requested for Amateur of the Year, Special
Achievement and Technical Excellence awards. Refer to the
Hamvention Program for nomination fonn or contact
Hamvention Awards Chairman, Box 964
Dayton, OH 4540H l964.

1994 Deadlines
Award Nominations: March 1
Advance Registration and Banquet

USA· April 8 Canada - April 1
Flea Market Space: February 1

Flea Market
Rea Market TICkets (valid all 3 days) will be sold IN
ADVANCE ONLY. No spaces sold at gate. A maximum of 3
spaces per person (non-transferable). Electricity is available
in a portion of the last Rea Market row for $40 additional per
space. Rental tables and chairs are not available in the Flea
Market. Vendors MUST order an admission ticket when
ordering Flea Market spaces. Please send a separate check
for Flea Market spacers) and admission ricketts) . Spaces will
be allocated by the Hamvention committee from all orders
received by February 1. Please use 1st class mail only.

Notification of Flea Market space assignment will be mailed by
March 15, 1994. Checks will not be deposited until atter the
selection process is complete.
License Exams
Novice thru Extra exams scheduled Saturday and Sunday
only. Send FCC form 610 (Aug 1985 or later) - with requested
elements shown at top of form, copy of present license and
check for prevailing rates (payable to ARRLNEC) to Exam
Registration, 708 Mapleside Dr. Trotwood, OH 45426

Free bus service
Free bus service will be provided between Hamvention and
our satellite parking areas. In addition, some motels may offer
transportation to Hamvention.

$- - -

$ - - -

:====
@ $22.00"-

Admission
(valid all 3 days)
Grand Banquet
Alt. Act . Luncheon
(Saturday) @ sa.50
(Sunday) @ $8.00
Flea Market * $30/1 space

(Max.3 spaces) ===$60/2 adjacent
$15013 adjacent $ _

Electricity add $40.OOIspace $ _
Covered tent _ _ $215.00 ea. $;- _

Total $ _

Flea Market tickets Please enclose two checks
o send admission tickets only if flea market space(s) assigned.
r:l send admission tickets regardless of flea market space assignment.

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

r HAMVENTION Is sponsored by the Dayton Amateur Radio Association Inc. II
------------ -----------_..._------------------------------------------_...--.-----------------------------------------How Many

__@ $11 .00·

Name Call _

Address _

City State _ _ Zip+4 _

Daytime Phone # ( ) ___ _ Evening Phone # ( )

·$14.ooatOOor
"$24.00 at 000r. ' available
t Ad7Jiss01Iicketmustbe
orrJered >Mth flea mat1<et tickets



The CS·800

73 Review
I by Jim Hovanik NJKHM

Numbet' 7 on your Feedbllck canl

Connect Systems. Inc.
2259 Portola Rd.

Ventura CA 93003
Telephone:(800 ) 545-1349

Price Class: $349 (suggested list)

Connect System Inc. 's FuJI Duplex Interconnect.

The cs-soo Full Duplex Interconnect is
both a phone patch and a repeater con

troller/maker. When connected to a repeater,
it can perform the basic repealer control func
tions and/or phone patch functions. When
connected 10 a dual-band radio , it has the
abiUty to make the dual -bancl radio a ' egar
one-way crossband repeater andIor allow for
phone patch functions. It is not designed for
simplex operation.

The cs·aoo provides all of the requi red
controls for repeater operation. You set the
CW identifICation, the identification time inter
val , the hang time. the time-out timer, and the
courtesy beep CW character. The repealer
can be turned on or off remotely via DTMF
lones.

The CS-800 also provides a slew of phone
patch functicms and options. The unit Is capa
ble of lone or pulse dial ing . There are nine
p rogrammable speed-dial memories . The
phone patch can be operated either full -du
plex or semi-duplex. When in the semi-duplex
mode, the mobile side of the conversation is
not nansmrtted . Instead, beeps are sent over
the air while the mobile is transmitting. This
allows for a little privacy. You also set the eo
tivity timer, the time-out timer, and the identifi
cation options. It is possible to block the dial
ing of numbers over 10 digits in length. This
prOhibits dialing numbers out of the local area
code. Four prefix restrictions are also avea
able. Restrictions can be any number or cern
binations of numbers , such as 1, 0, 976, etc.
Two access codes for the phone palch are
available. One of the access codes can be
set to override the loll and prefix dialing ra-

etncucns. Manual dialing can be disabled.
With manual dialing disabled, dialing is limit
ed to those numbers sto red in the nine
speed-dial memories.

An optional plug·in relay is available. It can
be activated remotel y and can be configured
as either a nonnally open or normally d osed
switch. Some rad ios need this relay to key
the transmitter.

Installation

The manual does a good job of explaining
the installation, setup, and programming in
structions. You must have some technical
skill and abili ty to install this unit [Editor's
Note: See the factory postscript at the end of
this review tor more information.]

The Audio-In must be connected to either
the discriminator output or the high side of
the receiver 's volume control.

A COS (Carrier Operated Squelch) input is
required. It must be connected to a point that
has a voltage swing when a signa l is re
ceived. You may choose to use your radio's
CTCSS decode ability; just connect the COS
to the logical output that goes either high or
low when the properly encoded signal is re
ceived ,

The Audio-Out will connect to the mike
high line.

The PIT connects to the transmitter's PIT
line. It sends the PIT line to ground through
a transistor. If your transmitter is keyed differ
endy, the optional auxiliary relay will furnish a
relay dosure to key your transmitter.

The power requirement of the CS·800 is
12 volts at 300 mAoII is reverse polarity pro-

tected and has a low voltage sensor that will
shut the unit off if the voltage drops too low,
This protects the EEPROM's programming.

There are level adjustment pots for the mo
bile-to-laud level, tano-to-mobile level, DTMF
level, status tones levels, CW 10 levels, COS
threshold level, and repealer audio . There is
a lso a hybrid alignment procedure that
lessens the feedback when using the full-du
plex phone patch with a full-duplex rig. The
instructions are clear and easy to follow.

Inside the cover is a keypad and a two-d ig
it LED display. They are used to program the
unit. The manual's programming instructions
are easy to follow, and when you are done,
the program is saved in the EEPROM. The
LED display also shows the oTMF tones as
they are received and decoded.

The Law

Although the CS-800 was made primarily
for commercial use, it can be put to good use
in the amateur service. There are features in
this unit that , if used or used improperly,
would be illegal on the amaleur bands, II is
your responsibility to see that the specific ap
plication and use is legal.

Many of the newer dual-band rigs offe r
crossband repeater operation. However, with
out a three-minute timer, or automatic station
identification every 10 minutes, the legality of
using these rigs as repeaters has been ques
tioned. The CS-BOO will allow you to operate
a legal one-way crossband repeater by pro
viding for all the requ ired automatic controls.
There is also a question as to whether a dual 
band 2 meter/440 radio used for phone

...
•

POWE
•CiD--

•

Full Duplex Interconnect
MODEl CS ~800

CoNNecT SVSTEMS INC

,~

• • •aar REC D1MF XMT
,
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CIRCLE 20 ON REAOER SERVICE C ARD

with minimal technical skill. When connected
externally, the CS-BOO operates correctly as a
Full Duplex Interconnect, but the repeater
controller mode wilt no t operate. Most ema
teur installations use the external connection
method for ease of installation and because
the repeater controller ts not used in most
installations.}
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thor purchased his unit, instructions were
added to give the user a choice of connecting
the CS-BOO internally or externally. The au·
thor has de scribed the in temal connection
method. When the external connection
method is used, the only connections made
to your dual-band radio are to the mike and
speaker jacks, which can be accomplished

patching is an auxiliary station. If it is an aux
iliary station, you must transmit to it on the
specnc frequencies allowed by Part 97 of the
FCC rules.

If you are setting up a repeater operation.
consider selting up your frequencies with the
local repeater coordinator.

Conclusions

My CS·BOO has been in use for two years
and has not had a single problem. I pur
chased it so that I didn't have to use the local
repeater for phone patches when I was near
my home. I wanted the insurance of having a
second patch available both for personal
emergencies and for when I'm involved in l0
cal emergency management. Using your own
phone patch gives you a little more privacy
than using the local repeater, and worki ng
full-duplex is so much bett er than semt-du
plex that most people on the other end don't
even realize you are on a phone patch unless
you tell them. From my town there Is only one
repeater with autopatch capabilities that can
be accessed with an HT. Boy was I glad I had
the CS-800 when that syslem went off the air
for a year and a half while it changed loca
tions!

While the CS-800 has served me well at
emergencies , most of my phone patches are
to other hams for short OSOS. II

{Factory Postscript: Somelime after the au-

User Observations

My CS-SOO is connected to an Alinco DR·
570T 2 meler/44Q dual-band radio. The Au
orc-in is connected to the high side of the vol
ume control. The COS is connected to the
CTCSS decode board. A home-brewed rotary
switch box allows the radio's mike input and
PTT to be connected to either the CS-SOO, a
TNC, Of the hand mike.

Whenever I am done using the DR-570T
on packet or for a 000, I set the two VFOs
and the rotary switch to the preset phone
patch settings. Then I just have to remember
to turn on the system before I leave the
house.

The hybrid circuitry does a good job of re
ducing feedback when working a full-duplex
phone patch using a full-duplex mobile. Most
people say that it sounds like I am on a cord
less phone. Working the patch with a over
band handie-talkie is a little tricky because of
feedback . If you can tum off the Hr's fuu-ou
plex made, the feedback will be eliminated
and il will operate as jf you were using a re
peater phone patch . You can also use an ear
phone with the HT and retain the full-duplex
convenience.

I have used the repeater function with my
dual·band rad ios. As expected, it performs
well, but feedback is a problem. The only way
to eliminate the feedback is to tum oil the ra
dio's full -duplex feature or to use an ear
phone. The repeater option can be used to
uplink to a distant repeater that you can hear,
but not reach with an HT. Keep in mind that
mobile radios are not made to be repeaters.
They will bum out if run at full power for long
periods.
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Number 8 on ,our Feedbllck card

73 Review
by Michael Bryce WB8VGE

The Ten-Tee Seout
Easy, affordable and best of all, fun!

Talrlee
1185 Dolly Parton Parkway

Sevierville TN 37862
Telephone: (800) 833-7373

Fax (615) 428-4483
Price Class: $495

Photo A The Ten- Tee Scout. Simple, affordable and fun.

S ince the introduction altha microprocessor
into ham radio, we've seen the size of our

transceivers go down. Al the same lime. we
also have seen the complexity of their opera
too go through l he roof. Is there an affordable
blend of microprocessor technology and sim
ple easy-to-use circui try available?

Well, yes there is. It's called the SCou1 and
it's made by the folltS at Ten-Tee. Ten-Tee calls
it their model 555. The Scoul is a sma ll
transceiver with a microprocessor meted with
time-proven analog circuits. The entire pack.
age is affordable, even for the ham with a slim
budqet, And talk about easy to use! Getling on
the air when you're new to ham radio can
sometimes be a real Maalox moment. That's
not the case with the Scout. It's made 10 be
simple 10 use, and that's especially pleasing 10
Ihe new ham. Old-timers wiU like the ease of
use. tee.

An Introduction

The receiver has a superhet design using
an IF of 6 .144 MHz. The Scout's superhet re
ceiver is single-conversioo. Receiver sensitivi
Iy is 0,35 ltV for 10 dB 0 2.5 kHz bandwidth.
The dynamiC range is 85 dB @ 2.5 kHz band
width.

Monoband operation with plug-in modules
allows you to cover all me ham bands. That's
operation from 160 meters through 10 meters.
There is some overshoot on all bands. A large
0.56" four-digil LED display has 100 Hz reso
lution. The actual Iransmitted CW signal is 750
Hz below the display frequency on 160, 80, 40
and 30 meters. The transmitted CW frequency
is 750 Hz above the displayed frequency on
the higher bands. The display witt show you
the receive signal's frequency minus the MHz
digit. That digit is printed on the front of each
module. The microprocessor has no control
over the output of the VFO, except for the
Frequency Lock System, or FLS. The micro
processor adds features to the Scout, while
analog ci rcuits provide the muscle.

The optional noise blanker takes care of ig
ninon noise while you're hamming down the
road. The patented "Jones· fitter is tront-panet
adjustable from 500 Hz to 2.5 kHz. Full CW
aSK, a Ten-Tee tradilion, and push-to-ten
sse round out the features.

The Scout provides a solid 50 watts of RF
output to the antenna white drawing a scant
10 amps from a 13.8 volt power suppty. If the
cigar lighter in your automobile will handle the
current, and some of them won't, you can
power the Scout directly from it. On receive,
the SCout requires 600 rnA. The Scout can be
tilled up by the bail handle. The entire pack
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age weighs in at only 5 lb. 3 oz.

A Closer Look at the SCout

The Scout is a mix of both old technology
and the high-tech stuff of tOday. The VFO
used by the Scout is a permeability-tuned os
cuato; or PTO. Ten-Tee has been uSing these
for years in their many transceivers. such as
the Argosy ~ne and the Corsair line. This time
arouncl the SCout has a new wrinkle with the
Frequency Lock System.

The scout uses a RiSe, or Reduced ln.
structron Set Computer, to control several
main functions of the Scout. It takes care of
the LED display, and emulates a Curtis type B
iambic keyer with adjustable speed from 5 to
50 wpm. You can ten Ten-Tee has always
been a CW operator's rig; the oetacn speed is
25 wpm. When you put the SPEED-RIT switch
in the speed position, the current keyer speed
comes out on the display. To Change the
speed , you hit the DAH paddle to decrease
speed or hit the olT paddle to increase the
speed. The speed changes one word per
minute to- each dil or dah. Since there is no
internal back-up battery, any speed changes
will be lost at power down and the speed will
be reset at 25 wpm every time you tum on the
Scout.

The Frequency Lock System

Th e largest task for the computer is the

FLS. The Frequency Lock System is complex,
so I'll try and explain it in as simple a concept
as I can.

The main VFO is a permeability-tuned osca
lalor, or PTO. The oscillator covers 2.2 to 2.7
MHz, with some overlapping on the band
edges.

WherI you finish luning a signal, the micro
processor waits for approximalely Iwo sec
onds before allowing the system to lock. This
allows me operator to make line adjuslments
to the frequency without the microprocessor
thinking u's drifting, and correcting. The fre
quency reading is then stored in a register for
ref erence. The mic roprocessor compares
each new reading with the reference reading
and if the difference is in excess of a preset
amount, it automatically corrects the PTO by
means of a verectcr diode. The Iheoretical
stability is 10 +/. 10 Hz compared with the fre
quency counter reading.

Since RIT is used intentionally to make
small frequency corrections , a circuit was
added to detect any movement of the RIT coo
trol and shut off the lock fealure. This is indi
cated in the display by the right-hand decimal
point being lit when lhe system is not locked.

The maximum amount of drift correction is
approximately +/- 600 Hz. The drift correction
system is reset when any luning is done or if
the power is turned off and then back on.

II frequency drift is within 10Hz of the previ-
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Photo B. A band module. One module of your
choice comes with the rig.

ous readi ng, th ere is no co rrection. If it is
greater than 10 Hz but less than 40 Hz, the
microprocesso r will correct. Readings are tak·
en every 200 ms. If the reading is outside the
+1- 40 Hz window, the microprocessor as
sumes you are tuning and will reset the wrn
dow.

In SSB transmit, the frequency correction
worXs as it does in receive. CW operation is
more complex. If the internal keyer is being
used, it will lake preference over any other co
eration. There will be no correction during CW
transmit but, since it is a aSK system, corree
uons are made between characters, words
and any other pauses. To minimize error when
transmitting CW, the correction window is In
creased trom +I. 40 Hz to +I- 100 Hz. When
the transmission is over, the frequency is com
pared to the reference, and if less than 100
Hz, is corrected. After the correction, the win
dow is reset to the +1- 40 Hz value.

1l1e Manual

Ten-Tee has always had great manuals with
all of their prcrlJcts. The manual for the Scout
is no exception. It contains a description of ev
ery control and every jack on the rig. A com
plete ci rcuit description of each and every
module making up the Scout is also inside the
manual . This Is very handy for fixing the rig
should the need arise. What? Fix your own
rig? Yes, it Is very possible and easier Ihan
yo u think . It you have a problem with th e
Scout , a phone call to Ten-Tee's service de
partment may be able 10 step you though to
find a bad board. Ten-Tee will send you a re
placement board in exchange for your defee
nve board on a 3O-day biUing invoice. You re-

move the suspect board amd return it to Ten
Tee for full credit. If that won't fix the problem,
then send the complete unit to Ten-Tee. Their
sennceislegendary.

Using the SCout on the Air

When you first look at the Scout , you'll no
lice something strange: The lack of control
knobs! Besl of all, you don't have to wade
through several displays 01 menus either.
That's because the scoot is built to be simple
to usel II you already have an antenna up, and
a source of power, you can have the Scout up
and running in asnnre as five minutes.

There is no band switch. To change a band,
you remove the band module and replace It
wi th anothe r one. Just like that, your
monobander just changed bands. I did not see
any explanation in the manual about powering
down to change the band modules, but it
would be a good idea. On tile other hand, I've
just pulled one oul and swapped in another
one with the power 00. Nothing happened, so
I guess it's all right to do. There is a small
lever on each module so you can pull It out of
the case. Of course, the module mounts up
front, next to the display.

The modules contain the low-pass filters for
their particular band and the mixer/crystal os
cillator to convert the PTO to the correct local
oscillator frequency. There is also a 3 MHz

Photo C. Inside view of the SCout. The noise blanker is not installed in
the unit. Notice the PA and its heat sink mounted out of harm 's way.
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Photo D. Bottom view showing the low-level driver stage and PA
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The Drake SW8 - Finally, Professional Desktop
Performance In An Mfordable, Portable World Band Shortwave.
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low-pass filler in each module to keep the 50
wens of RF out of the PTO circuits. A coaxial
jack and plug arrangement route the AF in
and out , while an edge-card-ty pe plug and
jack connect the rest of the ci rcu itry to the
s cout. Each module is about the size of a
pack 01 cigarettes. One moccle 01 your choice
comes with the SCout. Extra modules are $25
each.

You'll need a power source capable of at
least 10 amps to fire up the Scout. Ten-Tee
makes two different power supplies for the
Scout in case you don't have one: A linear
model and a high-efficiency switcher weighing
only three pounds.

A standard S0-239 antenna socket is used
to connect you r antenna to the Scout . The
analog meter measures RF power and SWA.
You fl ip a switc h on the back of th e Scout
to read SWA, otherwise you set II to read
lorward power. The tune switch places the
rig in transmit and reduces the AF output to
15 watts . You don't need to wo rry abo ut
calibrating the meter, it's done lor you auto
matically.

You tune the Scout with the ma in tuning
knob. The tuning is stiff, and it's suppose to be
that way. You're moving a slug in and out of a
coil . You won" find a finger spinner hole on
th is knob. The stiffness is kinda nice when
bouncing around mobile-lhe VFO won't be
accidentaRy bounced off frequency by a rough

ride. There are no memories to mess with or
dual VFOs to get you into trouble (like operat
ing out of band as so many 01 us did a while
back) .

or course, you can tum the ArT 00 (the AIT
has +/. 1 kHz of range) and fine-tune a station,
and you can use the variable bandwidth fitter
to CUI out CRM. This is especially helpful dur·
ing CWoYou can set the Jones fitter to just the
right amount of fittering required by band con
ditions. There is no AF gain control on the
Scout. There's plenty of receive audio from the
Scout, even with it s small Internal speaker.
You can use an external speaker or head
phones, too. A front panel 1/4" stereo jack al
lows you to use your walkthing headphones
with the Scout. To use my mono headphone
with the Scout I had to insert the plug hallway
to cut off the internal speaker, or all the way to
have aud io in both the internal speaker and
headphones at the same time.

There is no sideband select switch either.
That's done for you automatically. The Scout
selects lower sideband on 160 through 40 me
ters and upper sideband on the rest of the
bands.

If you want to operate CW you close your
key, or you can use the bu ilt-in keyer. The
sidetone level Is adjustable (from an access
hole on the bottom of the SCout), but not the
pitch. The access hole requires a fine jewel·
er'e screwdriver and a very steady hand. II

some SSB grabs you , you push the micro
phone button. The ooly adjustment is the set
ting of the microphone gain control. Adjust it
so the LEO flashes 00 voice peaks. There Is
no mode control.

I like to listen to CW with the filters wider
than most people do. This is very easy 10 do
with the Jones fitter and the Soout. But , it you
have the fitter too wide and a strong signal is
in the bandpass, the AGC wia be controlled by
the stron ger signal. The f ix is simple: Just
tighten up the bandpass of the receiver. A sim
ple lum of a knob is all it lakes.

The internal kever requires a 118- plug and
the microphone requires a four-pin connector.
Both are supplied by Ten-Tee. It's interesting
to note that Ten·t ee has supplied all the Radio
Shack part numbers fo r va rious pl ugs and
adapters . That's a nice touch and it makes life
easier lor the new operator. too.

Impressions

The receiver in the Scout holds up quite
well on the air. Granted, il you connect the
Scoullo a large super antenna and then com
pare it to someth ing out of the same price
range, you will be able to tell the difference. I
used one of the pre-production Scouts during
this year's Field Day, and had no complaints
about the receiver. Yes, it did get swam ped
from the other stations we had set up, but they
a11 got hit just as bad.

TOWNSEND ELECTRONICS, INC
P.O. Box 415, Pierceton, IN 46562 219-594-3661

TRANSCEIVER KITS & RADIO MOUNTS

Heavy Duty HT Mounts will
mount any Hand Held in
almost any vehicle $29.95
Mobile radio mounts for

80 or 40 meter, 5 Wall, HOWES
CW transceiver Only $1 64.95
160 Meter DSB Phone XCVR, 3
to 10 Watts PEP $134.95
80 meter SSB transceiver, IOta
35 Walls PEP $239.95
80/40/20 TRI-BAND SSB
XCVR. 12 to 40 Walls..$399.95
Digital readout kit for any
superhet or DC receiver or
transceiver $116.95
This is just a sample listing of
the gear we have for you to
BUILD for your shack. heavier mobile rigs ....$39.95

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 AN D we
carry the entire TEJAS RF
TECHNOLOGY line.
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With 50 watts of AF, you're only 1/2 8-unit
below that of a 100 walt rig. The difference be
tween 50 watts and 100 watts is only 3 dB. An
S·unij is defined as 6 dB. You'. have no trou
ble making and keeping a COO with the power
of the Scout. Under bad band conditions ,
sometimes 100 watts won't aJI. it, either. You
can get the Scout in a OAP version for about
$26 less, but I don't recommend it for a nrst
time ham. White God knows ORP is great fun,
beginners in ham radio should have the bene
fit 01 50 walts fo get their feet wet. You can
tum down the power 01 the Scout to aAP lev
els, but you'U end up losing transmitter ettl
cieney.

Unsolicited comments from stations com
plemented the transmit audio on SSB. I used
the hand-held Ten-Tee microphone for SSB.
Microphone input is 200 to 1004< ohms and it
accepts microphones with 5 mV output. The
microphone jack will also supply a low-volt
age, Iow<urrent source for electrets.

I used the Scout on AMTOA with good re
sults. II's more than stable to use just about
any digital mode. t did noltry ATTY. Since the
heat sink gets very warm, almost hot on 1000g
winded SS B asos, running fu ll key down
would require some sort of extra cool ing, like a
small fan. Be advised, though, that the Scout's
main purpose in life is CW and SSB. Aunning
digital modes is quite possible with the Scout,
but you'U need to keep the PA heat sink cool.

Since the Scout select s the proper sideband
for phone use, I had to adjust the software I
used to invert the receive signal and the trans
mit as well. Most digital modes are done on
lower sideband.

And, of course, what can you say about
Ten·Tee's legendary OSK for CW? I operated
with both the internal keyer and an external
keyer. The sidetone is a pleasant 750 Hz, to
match the ollset during transmit.

The Scout is really at home in your car run
ning HF mobile. A mobile mounting bracket Is
available. The noise blanker works very well
with ignition-type noise pulses, I highly recom
mend this option lor mobile use. Using less
than perfect mobile antennas, I have been
able 10 work states all OVef the country. Most
don't believe me when I tell them I'm running
only 50 watts mobile.

The Scout is also happy sitting on your op
erating table. While it's true, the SCout does
not have a. the bells and whistles of some of
the other rigs in use today, it will still give you
quite a lot of operating pleasure . The Scout is
especially appealing to the new ham on a tight
budget. One or two band modules (you get
one with the Scout) would be all you need.
The most popular modules are 40, 30, and 20
meters.

It's not a contest rig, and it was never de
signed to be one. However, I plan to put the
Scout though this up-and-coming CO World

Wide DX contest this October. I did use the
SCout on the OAP ARCI CW contest with ex
cellent results.

The SCout would be an ideal second rig al
so. You could throw it under your arm, grab
the microphone with the other hand, and set
up an emergency communication center in
minutes.

What really took me by surprise while doing
this review was a comment my wife made.
With a basement full of radios and other elee
tronic equipment, she said, ~Why, I might even
be able to operate this one . I don't th ink J

could break it if I did something wrong: That's
an interesting point. You ca n't do anything
wrong that will hurt the SCout. There are no
memories to overwrite, no dual VFO to worry
about, and no complex mum-turcuon knobs
either. I could just see Donna silting down in
front of an IC-781. An I'd be saying woukl be:
"Don't touch this knob, don't touch that, and
watch out for this, but don't worry about that
one:

So, no matter where you are, be it camping,
tooling down the road, at Field Day, or operat
ing from home, the Scout will provide you with
a lot of fun . In lact, I had such a good time
with the Scout, t en-tee won't be getting this
one back. I bought it!

Overall , I think Ten-Tee summed it up the
best: 'The Scout is easy, aflordable and best
of an, fun!- iii

To order, send check or money order for $49.9 5 +
$8 .50 lor shipping, along witll your shipping address
and telephone number to:

_

Joe Brancato

THE HAM CONTACT
. P.O. Box 3624, Dept. 73

Long Beach, CA 90803.
CA 11 . _ U Add 8 , ,., 501ft faa e--. f'<--<do< • • __us ..."".,.
0!I:l0t ... $17 .10~

N,.... _ """~ • _ _ , plNw"""". SASE 10 ....__ F".. COO
_ - (310)~_ ...._ ct CA OrderS Only _ (aoD)933-H....M4 -'

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

Hr'e 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-5O
(at SOW). There are no hidden costs, all you need is your mobile, HT
power cord or cigarette lighter adapter.

The POWER STATION provides 12V from a cigarette plug and has two
recessed terminals for hardwiring. A mini-phone jack with regulated 3V,
6V, or 9V output can be used separately for CD players, Walkmans, etc.
THE POWER STATION can be charged in an automobile in on ly 3 hours,
or in the home in 8 hours. The charger witl 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 charq
ing circuit uses voltage sensing circuitry, other brands are timed chargers
which always charge the battery a full cycle, this damages their battery
and shortens its' life if it only needs a partial charge. The POWER STATION
has a voltmeter that shows the exact state of charge of the battery, not
worthless idiot lights that tell you " YOUR BATIERY IS NOW DEAD." The
voltmeter can even be used to measure voltages of other sources.

Serving The LORD
SInce '987

-.." '"11"-
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Number 9 an yaYr FeedbKk card

The FOXBOX
A voice 10 T-hunt controller.

by Rex Drake KI5GH

D o you need a simple. effective coorroner
for use during foxhu nts? I wanted such

a device. but was unable to find one that
fit my desires. Most controller circuits use
some form of PROM chip. which I did not
want to use. J did fi nd a controller circuit I
that used 8-bit shift registers to form a pro
grammable memory. To get the required
number of programmable bits to create the
memory. the device needs 16 register chips.
Buying: this many chips could become expen
sive and the device still can only operate in
CWo

I was browsing through the local Radio
Shack and found a chi p which intrigued me.
The ISO IOOOA is billed as a voice record
and playback IC. Even though the chip is

SENSATIONAL NEW WAY TO LEARN
CODE-Do Aerobics , Sing. Jog, or Drive
while learning code! A tun & easy way to
learn or retain Morse Code skills. Now the
secret is yours wi th this amazing syncronized
breakthrough! Great lor Novice. Technician
or the class room. Order:

"THE RHYTHM Of THE CODE"
Version 2 cassette today!

Send $9.9S and "",WPity~ shflO'll) 10:

KAWA RECORDS
P.O. Box 319-ST

Weymouth, MA 02188
0lKl or mDll!Y Oldef only. We SlliClIl orders .thin 5 4Iy$.

o-sus please., $2.00 tor .... mal
WA resadenls Dl S"- $deS In
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somewhat expensive. the price is roughly
equal to. or slightly cheaper than. buying a
PROM or buying J6-shift register chips. The
ISOl OOOA can be used to identify a hidden
transmitter with voice. or in CW like the oth
er comroller circuits I discovered.

The ID Circuit
The ISO IOOOA comes packaged with ap

plication notes>. I made a few changes to the
"s imple record and playback" circuit. The
chip has an addressable memory. I decided to
use the memory to store a single message
so the addressi ng circuitry was nor used. l ob
tai ned the microphone recommended by the
application notes. The notes and the mike da
ta differ slightly in the circuits required to

$89.95

OSHA
WeShtp

Worldwtd.
Order D• • k Open

70e,slWeet

ONV Tool Pauch $15.95

ONV Bet! W'O Seal u a-oess
$7495

CIRCU 1020" READER $£llV1C1E CAItO
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power the elect ret mike. The data included
with the mike described a simpler circuit than
that included in the notes. I used the simpler
approach and have encountered no problems.
My final modifications werc made to the
speaker output of the ISDl OOOA. I inserted a
Ik potentiometer (R I I) which can be used to
adjust the audio level sent to the transmitter. I
also included a I: I audio transformer to pro
vide isolation between the ISDIOOOA and the
transmitter, Other than these changes. I built
the circuit as described in the notes.

The Timer Circuits

Two rimers are required for the FaX BOX.
I used a 556 dual-timer IC to reduce the cir
cuit size. The chip includes two separate 555

RC·99
REPEATER/REMOTE

CONTROLLER
FEATU RES INCLUDE: Hang up proof · User
Programmable Initial/Normal CW to's.
passwords and timers· IC-900 pgrn. • ICOMHF
pgm. with scan and onsets • Selective Muling •
Mol e~ con. • Complete Audio Interlace' Aux.
Outputs • Key Delay Adjustment · Subtone
Inputs' Small sue - Telemetry Response

$149.00 Assembled end IHtllel
Optional Autopatch $49.00

e PLUS TEN [mAI
. 10117 Eo Mil.. $I. EIbridge. NY 13060-1157a (31 5) 689-1340 c::::::J
~~ {3I S) 689-1345 Fu t:::::::J
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From RC-1000
Mic ro
Co mp uter REPEATER
Conc epts CONTROLLER

• Autopatch e Reverse Aulopatth
e User Programmable CW ID,

Conlrol & Usar Codes & tlmeeuts
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Photo A. The assembled prototype showing the external switches and connections.

timers. TImer I control s the overall time peri
od of the FaXBOX. The timer is used in the
astable mode to provide a continuous repeat
ing cycle. At the end of every timer cycle. the
ID circuit is activated. The time period is ad
justable by use of a potentiometer for R4.
The cycle adj usts between approximately 30
and 90 seconds. A I megohm pot, used for
R4. will allow for timer periods up to approx
ima tely 200 or 300 seconds.

The second timer is used to control the
time the transmitter is held in the tran smi t
mode . Timer 2 operates in the monosrablc
mode. A trigger sig nal is needed to start the
timer cycle, which runs for a set lime period .
The trigger signal is provided by Timer I at
the end of each of its cycles. TImer 2' s cycle
adjusts via RJ. providing a period of 10 to 25
seconds. The adjustable period allows keying
o f the transmitter only as long as the 10 mes
s.agc lasts.

Ke)' ln~ Cirruit
I built se veral radio key ing circuits be fore

I found one which works rel iably in this ap 
plication . I wanted to be able to key several
different radios with the circ uit. Therefore,
the circuit cou ld not be built specifically for
any particular radio. One of the requirements
I had for this device was the electrical isola
tion of the timer from the radio's press-to-talk
wrn circuitry. I wanted the isolation to pre
vent curre nt flow between the two circuits. I

did not want aud io signals interferi ng with
the timer ou tput. When using my HT for the
fox, the mike and PlT ci rcui ts have to be
placed in series.

I solved the keying problem by using an

•

optoisolator. The optoisolator IC contains an
infrared LED and an infrared phototranslstor.
The two components are connected only by
an infrared light beam. The isolator's LED is
driven by the output of th e transmit timer

Solder-It Co••
P,O, Box 2 01 00 nep e, A.
Cle veland. 0" •• 120
Check OK. Ohio add 7.5% Tax.
We ship in 48 hrs .
For info or COD orders catI216-721-3700

SOLDER PL·259s A SNAP!
SOLDER M'f['11ATUR[ COl"l l"lECTORS WITh EASE

SOLDE R A LUMINUM Al"ID MOST METALS

soreer-n Is s tronge r and more conductive than regular
solder and since it is a paste, flows at lower temperatures
so you don't bum your work. Just a pply and heat.

Our Kit includes lour diffe rent
Solder Pastes. A professional
grade precision refillable butane
Pencil Torch wiltl Stand, Vinyf
Storage Pouch, Complete
Instructions, Wa rranty.

The Reviewers agree ... read
CO, Ja n 1993 0/
QCWA Journal, Fa ll 1992 0/
Nuts & Volts, Dec 1992 0/
Or ask someone who has used
sotcer-n.
fRE E CATALYTIC TIP wrrn
ORDERS Bf:FORE DAnON

Send $59.00 + $3.50 S&H fO( The
SoIder·lt Kit to

..,"'''''''''''''''''''''''''''''' CtRCLE 325 ON READER SERVICE CARD

* Assembled & Tested

* VHF. UHF. HFcml)

*Sim ple Installation

* No F.xter na l Power

* Smart Dognt T imer

* Perfect For Portable

400 Daily Lime
P.O. Box 5210

Gr.mts !'au, OR
97527

Model BP-I
Pac ker Modem
Madt in U.s.A.

- Packet Radio 
Portable & Affordable!

CIRCLl2tl. ON READER Sf:RVICE eARD

w hether you're an exper ienced packeteer or a newcomer wanting to
explore pac ker for the Iirn time, th is is what you've been waiti ng for!
Th anks to a breakthrough in digital signal processmg, we have
developed a ti ny, full-Iearured, packer modem at all unprecedented
low pri ce. Th e BayPac Model BP- I transforms your PC-compatihle
computer into a powerful Packet TNC,
ca~ble of roppoltillg sophisticated features
like digiputing. file tran.~fers, and remote
terminal access. " OW is the time fOf YOU
to join the PACKET R EVO LUTIO:,\!
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Figure I. FOXBOX circuit schematic. Noles: All capacitance I'alues III I11ICf'Ofarads. For ICOM and similar H H. short pms 2 and 3 ofJ3.

(Timer 2). The LED current is limited by
R12. When the LED is lit. the phototransistor
is turned "on: ' acting as a PTT switch to key
the transmitter. R13 limits the current from
the radio's PTT circui t to avoi d destroying
the photorranststor, The resi stor value may
need adjustment to allow reliable keying of
sorrc rigs. Ohm 's Law can be used to calcu
late R l 3.

let R equal the value of R13. V is the volt-

age measured at the radio's PTT pin. I is the
max imum current desired to n ow th rough
R13. Try to set the current at about 20 rnA.
Do nOl let the current become greater than
100 rnA or the optoisolator could be de
stroyed.

The optotsolator I used is no( available at
Radio Shack. To buil d a FOXBOX entirely
fro m Rad io Shack pans. a small 5V relay
(#275-240) can be substituted for V4. R12.

and R13. The relay coil is connected directly
to the ou tput o f TImer 2. The relay's normal
ly open (NO) contacts ca n then be used for
the P1T switch.

FOXBO X Powu

The FO X BOX is d esi g ned to operate
from 8V to 12V battery power. The circuitry
ac tua lly operates at 5 V. A 7 80 5 voltage
regulator (VI) is used to ac hieve the nee-

Original Circu it Optional Circuit

4;:t-.1"-----.... J3 Pin 2

•
-J~_-.JI------.... J3 Pin 2

U4
4N26

.R.'~"...
SV

RS'
Relay
275-240

F((lIre 2. Original and optional Kt!)'ing circuits for the FOXBOX.
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Call Us For
Great Prices & Great Service

Factory Authorized Dealer & service For

KENWOOD
YAESU
ICOM

TOLL FII I E OllOEII LINE t "_~""~144 •
c.--u u$ ' T.... •

•
THElI~ c'ENi:ER !

•• •• 5130_ S._lll_ 15'l!I~"O •
: FAIl 15' 21 &c1-«1OT' :

•••••••••••••••••••••••••••••

•••••••••••••••••••••••••••••
•

7344 TETIVA RD.
S AUK C ITY, WI 53583

(608) 643·3194
FAX 808-£43·4439

E.H.YOST & CO.

C1fICll 114 ON ItUDfIl SlRVICE CAItO

Nickel.cadmium, Alkal ine, Lithium,
Sealed Lead Ac id Fo r Rad io s , Computers,
Etc . And All Portable Equ ipment

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

BATTERIES
If you're t~ of the fhuItration that cornet

-konUng "" code, 1h<n g<I • J"O"'" paf~
that has helped thousands Ur&f8dC. Ova the past
fout yeuTo, Moneman + hai taken the fiustTaiion
out ofMonc Code. and put upgraded tickeu in the
hands of many amateuR.

Morseman+ can do what no other
computer-based code trainer can do • it lets YOU
choOse which training method il best for you. Pick
between random chiractcn, true randOOl words.
realistic random Rllsigm, random QSCYs., and
mud! more. Wht:n you're ready, Moneman+ will
even give you a aimulated exam,~Ide with
~ You can even lend ASCII text file&,
~ t5ls for othcn (~ with answer
ley). or key up an cxtcmal deVice tIwouJdl, yew
~ .mal port If you have an Adlib or
SouildbIutcr ClXl,.:-tibk .oond card, Moneman+
will .-d the code tIwougb it • even with
~ Ihtic on JOITIC 0CIli0ns. if you de5ire.
You lI.y you don't know tile code .~? No
probIerri. Monemant- will be your teaCher, and
you won'!. gee ~code tape memory" from it eith«!
All of this comes in an cuy-to-use program that
you can be productive With right out of the
paek.~.

Thousands of U$Cn can't be wrceg, so why
not order Morseman+ 4.0 today at our disoount
price 0($24.95 (+ S4 111I) • • $10 saving.'! over our
regular price.

Atnateur Radio
goftware for the

IBM-PC .

Tired of
~trugglingwith

the code?

SGC's Hidden (160-10) Antenna

PO Box 3526
Bellevue, \VA 98009 USA
Fax (206)746-6384
(206)746--6310 or
1·800·259·733 1

Covenants. build ing codes and neighhors limiting your HF operations? SGC
would like 10 share a si mple solution using 90 feet of w ire . some TV tw in
lead s tand-o ffs and the legendary SG·BO Smartuner .... . Here' s pan of a
Ielt;:r from Jerry Davis of Ama teur R liidio Iastallatlens. in Los Angeles.
California:

-o-o scc.
I " u lltly ilutaJfed Iht' system you see hue ft, r on t'ldu I/OIII ....1/0 tives ill a l-,-,~'---=~-;-coj

retirement romm, ,,,ity. This M'O S OI/t' of tllost' ('(lSI'S ...-hr rr a 110/11 ....onud lap A proud owner of ..

notch pn fomumct' "'. all bands-and be,y, did y Olf g uys dt'lil't'r! hidlkn antenna sy' l('m
As YOIf 'l/ see. file Smar/ll/lt'r is mounted undt'r Iht' 11f'ak of lilt' roofand rwo U, inl: ~n SG-230
#8 stranded in.•" IOIt'd }";rt'.~ fIlII UIIlIt'r Iht' t'IWt'S do....11 [ram lilt' pt'lik and Smartuncr'" f/Om SGc.
dO....n either sidr o[lhe huilding. Each is 45 f el'! long. I hope yOIl can I tt' Ihis ill Ihe dose /II' piclure.
This antenna ollly look a frw hours /IJ inuatt und no one notirr d liS doillg anything lIS it toaked like
w /, wer/, working on the elll'eS!
Wilen WI" firel! it lip, Ihe system tuned Pl'ifl'l'lly 0 11 every haml. My clil'nI is pleased and even asked
me 10 send almlg 1//" picturt'. hU I sill" had III hitle he r[elilure.~ M cal/sl' Ihe fl' are JlifI a lot ofpeopll'
in file rerireml'lIt communirv who don 't reali;« slit' 's flInn;lIg 9 band DX.
T/wllk YOI/[or .wmr suggeslions all this i" staIlOl;oll.
8 .,' IIII' ....ay. I },..,rt t'd Madrid. Sf"Uill [ ram tht' ca r using III I' se 2000. SC-303 alld QlIid MOllnl
SysII'//I rlit' otllt'r J ay around I PM Incal timt'.. Bd in 'l' il or 1101. I
had a bt'tlt'r signat than almost all II.e fixed nations ht'" ill lilt'
I .A 0"0. Kt't'p it up QI.dbest 73 's

l erry' Davis; KK6 YO M

For a fr l'l' ;1I(onllal;O/I packagt', call sec011-800-259- 7331 or cirxtr
our Reodrr Sl'n'icl' mtmbt'r. Wt' mo~t' our /:rtal lrallsc"';l"ffS, all/l'lma
COl",ll'rs, alt/t'IIIt(l HSIt'ms and aCCl'Ssorit'S righl hfft' ill Iht U.S.A,

HamPak I . a grto. c:olledion of toftware for the
radio omaIew, Ind OOcs OU' di.b 1032. I\ SO and
l SO••lm P'J"lll_ns C... ria <:ontroI. satcllites, kwina.
SSTV. c:cntestina. cw deccd·... peete\, maps and much
m<n Aba inl:1udes the~ popWar Moncmm+ Mane
Code lrailw:r thai II- helped """-w.k of karns lid lOOr
bcentc or IlJl8J*ie This W • Iota!~ of $114.95,
~ piood 1Il SI19 9S. _ cnJy SI9 9S (SI19.9S for
)j"dlsb) Malr:cs a If't'l Pft'

HamPak 2 _The _.1WnPIk. I . but cIoeI
IlIIt irdude M<ncman+. A IotaI value rLSISO' ....... only
S19 9S ( S I~9S for 35" disks).

En2ineering Pak . Nice ..... I...e.. rL
~ for~ or~Iy onftl!ed '-"'-.
Incilldc:a prosrams for eimlil analysis, eimlit board desijn,
scbcmaliel, radio rcstofalion and much more A IotaI
value of S60, regularly $44. 9~, now only S27.95 ($40.95
for 3 5' disks).

HamPak Plus . The grlfld auortment l All
disks &om lU" lJTOUP one IfId i"""P two ham collectillnl,
pi.. Moncmon+. A $~ 9S IoCa1 v.Juc, regularly priood
.. $1S99S. 1lOW <m1y S119.95 ($169.95 for 35" disks).

To order, call 1~2S-n36 (OldetS onty,
.. ) and UN )'OUt YlsalMC, fax
(205)7f7-8i54, or MAd YI.I mall. WNE InckIdI!
$4 snt.__ $11 for airrnaIL

renaissance software &
aevelopmEfrtt

killen plaza box 640 • killen 4 81~ 35645
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essa ry 5 volts. No fi lteri ng capacitors are
used, due to the DC input. Reverse polarity
protection is provided by a IN4001 rectifier
diode.

Figure 3. PC board pattern and parts placement.

Construction

The entire device was const ructed on a
breadboard in order to debug the individual
circuits before actual construction. After de-

bugging, I built the prototype on a 3" by 4"
piece of perfboord. Pcrfboard construction re
quires carefu l attention to correct wiring con
nections. A printed circuit board would be

QUALITY THATIS
AFFORDABLE

Tri-Ex is pleased to announce the reduction in price on
the most popular models of quality Tri-Ex towers for the
Amateur radio enthusiast. The overnelmlnq acceptance
of the listed models has made it possible for Tri-Ex to
pass on substantial savings to our valued customers.

LM·470 ~5 $3~6~~
Was Now

WT·51 $1 ,245 $1,050
LM·354 $1 ,865 $1,300

TheLt.l·354 issopplied with ahand wi ndl brakesystem,The LM-470 is motorized.

~ TO ORDER CALL 1:'::""1
L...:.:=.J 800·328·2393 .

TECH SUPPORT 209·651 -7859

FAX 209·651 ·5157

All towers are complete with rigid concrete base mount and
rotator mOlinting plate. In-Ex prints and calculations provided
with tower are compliant with 1991 Uniform Building cooe
{U.S,G.) Engirleering designed 10 1991 U.B.C, - 70 MPH

ri-EX ® TOWER CORPORATION
7182 Rasmussen Ave. • Visalia. CA 93291

Unsurpassed Quality since 1954
CIRCLE 22 ON READER SERVICE CARD
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High Performance
PacTOR I AMTOR

Use an ordinary RTTY terminal unit such as
CP-l , CP-100, TU-170, ST-6, ST-SOOO,
ST-6000, etc. with G4BMK's BMK·MULTY
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 litera ture upon request. Prices :
Base communications package with AMTOA,
RTTY, CW and QSO/calisign logg ing 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 $SO. PK232 Adapter $49. Shipping $3.
VISA/MasterCard accepted.

Amateur caflsign required with order.
Please state 3% or 5% inch disk preference.

Schnedler Systems AC4IW
P.O. Box 5964
Asheville, NC 28813 (704) 274-4646



Parts List
RS Part'
216·1nO
216- 1728
216-1999
216-1325
216-1991
' Mouser _S7D-4N26
216-1995
211·284
211·1347
211-1328
271·1325
271·1354
271 -132 1
271·1301
27 1·280
212·131
272-1028
272-951
212,102fi
212-1024
272·1010
212,996
216·1101
273-1314
275-401
214·1563 or prerereoce
214-248
274{)OO or prelerence
270-090

276·162 or 276·168

275·240

Descripl lon
7805 5V regulator
556 dual timer
14-pin IC socket
15 0 1000
28-pin tC socket
4N26 optoisola tor
8-pin IC sockel
l OOk PC mount pot.
100k
3.3k
2.2k
470k
1k
to
1k PC mount pol.
0.0 1 ~F
100"F
470 ~F

22 ,F
4.1 " F
022~F

1 ,F
1N4001 rectifier
1:1 audio translormer
Mini OPOT slide swilch
Power inpul
118' speaker jack
s-on OIN jack
Electret type

P.rt
Ul
U2

U3

U4

R1 .R4
R2.R3
R5
R6,R7
R'
R9.R12.R13
R10
Rll
Cl
C2
C3
C4,C9
C5
C6.C7
ce
01
T1
5 1.52
J.
J 2
J3
Microphone
Optional:
Pentcarc
Case Size 10 l it
Relay 5V SPOT micro
Nole: The relay. If used, would replace U4, R12. and A13. See text.
A drilled and etcree PC board for this project is available lor $4.25 plus $1.50 S&H from FAA Circuits,
18N640 FI$ld Court, Dundee IL 6011 8.

Pin Assignments for J3
Pin. FunctiOn
1 PIT
2 PTT Ground
3 Mike
4 MIke Ground
Note; For use with 100M or similar handhelds,
Jufl1)&r pins 2 and 3 together In !he interface cable
"",.

helpful for preventing wiring mistakes,
I mounted most of the components on the

top side o f the circuit board. The three ad
j ustable resistors and the microphone were
moun ted on the underside of the board. The
underside mounting is due to the board's lo
cation close to the inside of the case. I drilled
three holes in the case in order to allow for
timer and mike level adjustments to be made
externally just before hid ing the fox. A fourth
bole was made to allow direct access to the
microphone.

I chose 10 use a readil y available ABS
plast ic ca se . eve n tho ugh it o ffers no RF
shie lding . To date. I have no t experienced
any problems with RF interfe rence.

For hid ing . I wan ted 10 use a p iece o f
la rge- diam eter PV C pi pe to ho use the
Fa XBOX and transmitter, The pipe wou ld
help with d isguising the fox and would also
provide protection to the devices inside. Be
cause the FOXBOX was 10 be placed in the
pipe. I wanted all o f the external jacks and

Continued on f'tIXt' 50

COMMUNICJlTlOfrn a IIl:I

5E~LEVEL

CIRCLE 250 ONREADERSERVICECARD

PC I1f F~ II . olmplo, po""""' .... ......._Ie> ' yoIeml... tt>o IBM PCendeompol-" w....
,*"," . n FSKdlf\"lOCl _ o9"OII,".... mg__, lUlorill CO_ ., . r>tI~ -.....c.
........... Wl h yo<.< PC SSB _ 9I"1ng FAA •• _ -.... juot 000-. ol ll'll lell......

M_ ...__ GnIrecell"" -.....
Uo.'", I ' 0 ; .1IOn _Ill 1~•••U' sc_....
bOy~ 0 . · ; _Ill Ill. Fa 4 ..-.
~t-',.'IW.n CGA.HGA.EGA,Y'GAa",-Y'GA
UP "' :lH~ ..-~_~...1I-..... UnI_aos-,. __Pt.... . II C Pt...... ooc aUnl _.1yI_ _ e-ote-ol -ee~

_ ~ .._ tIIII t· _e-..o
"'-Z- ....... -.,. _ ....VTD:TallTTYo,oIon .._

CooI ... _ * _ _ -... .... I_ ......a.....c.... ..

So... ¥Yc;a. 'lI;" ~y~.. '1;: Consulting
615 S_EI Camino Real, San Clemente, CA 92672
TeL(71 4) 498-5784 Fax.(714) 498-0568

2 Additional RS-232 Ports for
HamWindows™ !

CIRCLE 36" ON READER SERV ICE CARO

• Two RS-232 Ferre wit h full Modem Cont rol
Signals

• IndiVidua lly Select able Address and Interrupt
(2-5. 10. 11. 12 and 15)

• FREE Technica l Support
• 16550. Standard
• MaeterCard. VISA and COD accepted !
• Next Day Service available!
• 30 Day Money Bad Guarantee
• Par[; #308 8 PRICE: $8 9.00

S EALEVEL SYSTE MS INCORPORATED
P.O. BOX B30 102 W. MAIN 5 1.

UBERTY, SC 29657
(803) 843-4343

FAX (803) 843-3067
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Model8040 $679.
Multi-FLJlC1:ioo BencWPortable Counter --
Nteasures Frequency Period, Ratio, Time
Interval and Average.
• Digital Filtering to ehmioete terse COllltS__
• Auto CapuelAuto Hold
• 16 segment Signal Strength Bargraph
• ()Ja150 OHm and 1 M.es OHm input

ampl ifiers with AC10C Couplins.
± Pokrlty, Triggers level Adj., LaN P.:lSS
Filter and Atteruator

• ,OSPPM, Q..-SO"C o.-t:nsized Time
Base Option

• lntemallExtemal Clock q:u
• 115-232 serial Computer Interface

$229.
Fulll0nge Pocket Sized Counter
• Digital Filter
• Digltlll Auto CaptlXe - Auto Hold
• Stores & aecens Frequencies
• 4-5 tv, battery ccerenco
-10Hz to 2.8 GHz
• 10d igit LCD 'Nith El bllckhght

Model M1ModeI3OOOA $329.
Woods most hlghty advanced hand held
cccote.
• Digltlll Filter: Reduces false counts

- no loss of sensitivity
• DlglUlI Auto cectce - auto hold &

store;~ even rear strong Rf Fields
• Stores and recalls freq.JeOCies
• 5-6 hou' b1melYcceretco
• F"5I. - 250 million counts per second

fa high resolubon - 250 MHz d irect
COWl

· 10 Hz to 3 GHz
• Ultra sensitive b<l~ w /16 segmentd,""'"
• .Mulb-~lTdion CCU'lter with

freq.JenCy, Period, Ratio and Time
Interv"r•ocecoet ± ,2 PPM TCXo- $100.

Co......unica'ions,
& .,,

Fu.....er. r· Faster

(305) 771 -2050 · FAX (305) 771-20 52 ·5821 NE 14th Ave, Ft . La ud e rd ale FL 3333·
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R10

Model 3300 MiniCounter $129.
• Super Compact
· 10 d igit tCO -longer battery life
• 1 MHz to 250 MHz direct count for high resolution

(1 Hz/Second)
• .........ximized sensitivity
• Hold Switch to lock d iSPl6i
• Ni-Vd plugs nocceo .nosoIdmlg to dwlge Ol tpad::

5% ShipIHand ling (Max $10) U.S. & Canada. 15% out
side continental U.S. Visa Master caed. C.O.D., Cash

or Money Orders only. All specifications and prices are
subject to cbanqe without notice or obligation.

$259.

$359.

• ~I tor testing t'M)'MJ'I ecos
• Tone log soltwm: <'JVi.I iklble
• Exceptional 2x16 character backlit

d isplay
• Small size - 1,S' )( 4.5')( 4' deep

$149.

• 50 Slb-Audlble (CTCSS)c:nes
• 106Digital (DCS) Codes
• 16 Tcu::h Tone (DTMF) ctere

tersl126 creecter recall
• Serial Data Interface
• Upddte older service monitors

Model DC440 Decoder

835 MHz + 10 MHz filter/amp lifier. 10 times the pick-up ds
terce wnen used w ith our counters or R-l 0.

----------
MADE IN rHE U.S.A

Model CF-802

-ModeIA PS104 $995.
Tunable band pass filter covers 10 MHz to 1,000 MHz. Tunes

- continuously aver more than S'octeves. Increase p ickup dis

tance 10 times. Ultimate security Sweeper.

The R-l0 is a unique FM Communication Test Receiver w ith secu
_ rity and surveillance ap p lications. 30 MHz to 2 GHz. Measures

deviation and relative signal strength. Demodulates FM

- Model R-10 - - - -

CIRCLE In ON READER SERVICE CARD



SLOW SCAM TV
with the Sound Blaller!

_I Copy 1.1U'.:M _. Il&W•
.. 1Z He. Colo, tin 1l&W). Sc: """f I
.. Z (in BloW) _ yo~, So...nd

8 ..._ competiblt _ <ani,
It,QUO .. VGo\ QCI..-ZM~.

ON,Lvt-u." 'ppi.. U_ .., ,, ",._$Z.suu

""""" T.d ' , 211I
tII1,..." e.. 1'Io'"*'<»1, lil.

NEON CAl.l. M$tGNSR

· ' ·n' r -.._----....._.._--._- - -._._-_.-._- ....-.-......__. --.,-- -• ... ..010 .. _

CompIel.c_......__...._, m'S.oo._4,'_-,., .. &00/.....,., IKJCOO'.!_

JUST NEON H, COfIen, WIoZTVE
olOlI J. ..... &1.... Uhc., _ Y0 '" 135Cll
(315)724-IUSO' (315)792-9032 FAX

N r Sr..... Re_ ""' '''''' s..Jn T..

Conclusions
Designing and building the FaXBOX ......as

quite fun. If the relay keying circuit is count
ed. I achieved my goal of building the device
entirely of pans available at any Radio Shack
store. Future improvements to the FaXBOX
could include filters for the audio output. Ad
dressing circuitry could be used 10 allow the
record and playback of several short mes
sages by the ISDllXXJA. The FaXBOX will
serve well to control many types of hidden
transmitters. If the FOX is to be hidden for a
long period of time, provide plenty of battery
capacity for the transmitter. The FOXBOX it
self draws only a small amount of po......er so
large batteries are not needed. Creative hous
ings for the entire FaXBOX package will
allow limitless hiding possibilities. Let the
imagination Oy. iii

Say You Saw It In
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2. Tandy Co rporation. ISD/DDDA Voice
Record/Playback IC Fort Worth: Tandy Cor
poration. 1992.

to he able to use two lliP"': n:nt radios for the
hidden T_The first radio. ,10 Alinco 570 uses
a fou r-conductor interface cable to carry PTf,
PTf ground, MIC. and M IC ground signals.
The second radio. an ICOM 02-AT hand
held. only needs a two-conductor cable. To
use the HT, rhe MIC sig nal from the
FaXBOX is placed in series with the P1T
ground connection.

I had originally intended to use a third
switch in the FOXBOX 10 accomplish the se
ries MTC connection for HT use. I decided
not to use the switch and instead just shorted
the appropriate pins in the interface cable
connecto r. The dec ision to eli mi nate the
switch saves the space required to mourn the
switch on the case.

Universal Radio
6830 Americana Pkwy. 73
Reynoldsburg, OH 43068
Tel. 61 4866·4267

• Communications Receivers
• Portable Receivers
• Scanners
• Amateur HF Transceivers
• VHF-UHF Transceivers
• HI's and Mobi les
• Amateur and SWL Antennas
• Accessories and Parts
• RTTY and FAX Equipment
• Books and Manuals

. This catalog includes prices!
Send
Sl 10

",,'

The Fox Box

HUGE 100 PAGE
CATALOG

Cominuedfrom page 47

switches at one end of the case. Tachieved
the placement goal with one exception: I did
nOI leave enough room on the end of the
timer case to place the jack for an external
monitoring speaker, Placing the jack on the
side of the case caused only a minor problem
because the speaker would not be used when
the FOXBOX was hidden. Careful attention
should allow all j acks and switches to be
placed on the end of the case.

Connectors and Switches

Three external connection jacks and two
switches are used for the FOXBOX. For the
power jack. Tchose a coaxial power connec
tor identical to the one used by my TCOM
HT. The speake r uses a standard 118-inch
phono jack. I chose to usc a 5-pin DIN plug
for interfacing the radio. Any 4-or-more-pin
jack would have worked well here. The DIN
plug was the least expensive option explored.

I wanted the switches to be low-profile
slide switches. A DPDT switch is required
for playb aeklrecord selection. An SPOT
switch is required for power. Tused two small
DPDT switches because they were easily
availabile.

Operation

Operat ing the FOX BOX is straightfor
wa rd. Apply 8 to 12 VDC, then put the
playlrecord switch (S2) into the RECORD
position. Speak at a normal level into the mi
crophone to record a message up (0 approxi
mately 20 seconds long. The message must
not be long enough to entirely fill U3's mem
ory or roes-sage playback may not occur prop
erly. At the cnd of the message , place S2
bac k in the PLAY po sition . Th e newly
recorded message will now play back once 'It
the end of every cycle of Timer I.

An interface cable is required between the
FaXBOX and the hidden transmitter. I want

CALL US
TOOAYIf

CIRCLE223 ONRUDER SllIIVlC£ CARO

1-800-242-8721

American Heart •
Association V

Enter the excm ng
world of packet ra
dio today with How
To Get Started In
Packet Radio. Dave
Ingram . K4 T WJ ,
wrote th is begin
ner ' s guide to
packet radio in an

easy-to-unde rstand manner. It starts with
a non-technical description of packet ra
dio. followed by chapters that include
getting started, setting up your station,
networks. BOSs. portable and high-fre
quency operation and even a Packet Ra
dio Equipment Survey. Tbere's also an
appendix that incl udes ci rcuits for inter
facing equipment. J oin the most excit
ing and rapidly growing area of ham
radio today! Order your copy of How To
Get Started In Packet Radio book for
only $9.95! (plus $2.00 S&H).

~NARA
......~NAATR.I'VDlO~WION

P.O. Box 598, Remond, WA 98073
Orders Only 1-80G-GOT·2·HAM

Inquiries (206) 869-8052

THEAMERICAN HEART
A5S<£IATION

MEMORlALPRCERAM ..

' The family suggests
that memorial

contribu tions be made
to the American

Heart Association:
When people want to

honor a loved one
and fight heart disease.

This space prOVided as a public service.
o 1992. American Hearl Al SOCI. lion

In Packet Radio
How To Get Started
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1-1300 MHz In One Sweep $1,795.
MADE IN USA -10KHz Resolution Band Width -7 Digit Center Frequency Display

MARINE, TWO-WAY, HAM, AM FM SW BROADCAST RADIO - CATV, SATELLITE. SYS., SURVEILLANCE

TUNE DUPLEXERS, AMPS, FILTERS, SECURITY TRANS, & RECEIVERS - EMI, RFI, FCC, TESTING

EXCLUSIVE DISPERSION ZOOM
ITe SA Series exclusive Dispersion
Zoom lets you zoom In on any Center
Frequency signal, from anyone of
five calibrated Dispersion positions.
Preset at >1 40 MHz, SOMHz, lOMHz
1MHz and zero MHz per division. The
SA1300A displays greator then 1300
MHz on the screen alone time yet
allows instant zoom to any Dispersion
Scan Width as low as zero MHz per div.
Allowing lor total control over all
Dispersion Scan Widths settings.

80 dB ON SCREEN
130 dB total Dynamic range 110 dBm
Sensitivity. At Narrow and Wide Band
Width senings. Performance you would
expect only from a 510,000 Analyzer.

ULTIMATE LOWCOSTANALVZER
ITC Spectrum Analyzers are the best
performance 10 price ratio Analyzers on
the market today. No other low cost
Analyzer comes close to the Superior
performance and quality of an ITC
Analyzer. Total flexibility and ease
of operation. SA1300A giVes you full
control over the Resolution Band WIdth
and Freq. Span widths. Plus Venlcal
Position. Baseline Clipper, Sweep
Speed, Video Finer, 4 Input Attenuator
sett ings, 10 Frequency Select settings.

MODEL SAl800B 1800 MHz
Covers 1-1300 MHz and 850-1850 MHz
in one sweep. Ideal for Satellite service.
The SA1800B has the same general
specifications as the model SA13OOA.

INTRODUCTORY OFFER

SA1300A & OPT.s 1,3,6
ONLY $1795.00 .... ,

SAI800B & OPT.s 1,3,6
ONLY $2195.00 ~••

$1995.00 opt. 1, 6 ONLY
SAUOOA S1595.00
SAI800B SII95.00
OPT. 1 SOMlu MARKER $JOO.OO
OPT. 3 +/- 5Klb. Re- B.W $Jst.oo
on.5 1000 ltOh Tnddnc Gftwntor $1:58.00
OPT. ' 7 D1g1tCn trr Fnq"""')" Diopiay $J00.00
Note I : In trod1Ktot'1 Prk:e for Ilmltfll tinw only.

TAKE ilnV1\Nrl'ilm~

CALL 1-800-566-1818
To: Ordet" - For IIr.'oiliBbon & SpKiaIIntro. Ol'htr

T...Me, VI5A. AL Dooc:k, COD, PO (OAC), LC, T..-

~1)'T~NJrl'l'~J'I~DISTRIBUTED BY: l~ l~l ,_ INSTRUMENTS CO RP.

3276 KITCHEN DR. P.O. BOX 2152 CARSON CITY NV. 89702
1-800-566-1818 702-885-0234 FAX 702-885-7600

PRICES'" SPECIFICATIONS SUBJECTTO CHANGE wmrotrr NOTICE OR ODUGATION. r.c.a CARSON CITYNY. NY. RESIDE."'lTS ADD SALES TAX.
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Number 10 0I'l your Feedback card

The Commercial General
Radiotelephone Operator License

Pass that test!
by Gordon West WB6NOA

Y OU may remember the FCC 's very tough
exa mi nation fo r the Fi rst C lass Ra

diotelephone O perator License. better know n
simply as the "lst phone;" the licen se ncccs
s:lry to work on und adjust broadcast radio
equipment. If you worked on two-way ra
di os, you needed the " 2nd pho ne." And if
you operated over boat ra dios that carried
passenge rs fo r hire , you needed th e " 3rd
class license: '

T hen the FCC lu mped the I st and 2n d
class lice n se s in to o ne co m mon li cense
called the Com mercial General Radiot ele
phone License . and gave it life time status.
Then the Commi ssion went on 10 deregulate
the land mobile radio se rvice main tenance
laws. and threw out the requ irement that fix
ing this equipment required the GROL (Gen
eral Radiotelephone Operator Licen se).

But the rules still require that all techni
cians who repai r and adjust marine and avia
t ion radios must have a GROL 10 work on
transmitter sections. The radar endorsement
is also necessary if the technician goes inside
a ship's radar for internal adj ustments,

Meanwhile, the FCC has been hit with
cutbac ks. The co mmission was not abl e to
keep up with a current question pool nor a
schedule o f when the G ROL examinations
could be offered, In fact . there was a period
about a year ago when the FCC woul d not
give an applicant the exam unless that appli
cant could prove that he or she really needed
the licen se in the first place !

So now it 's a whole new ball game-the
co mmercial radiotelephone ope rator license
is fast becoming: that coveted " wa llpaper"
to gel. The good news is. the GROL exam

has never been easier!
Recently, the FCC released " new" (ha) test

questions and appointed nine private organi
zations to administer the exa minat ions. These
private orgunizations are called Commercial
Operator License Examination Managers or
"C OLEMs." Serving the ama teur radio oper
ator who wants to lake the ne w tests is o ur
fam iliar W5Y l VEe g ro up (telephone :
817/46 1-6(43 ), work ing as a COLEM under
the name "National Radio Examiners Divi
ston." Co mmercial examinations arc given
by the same tea m of W5YI exa miners who
give ha m tests, and they very well could offer
the GROL test right after the amateur radio
tests.

" T he COLEM sys te m is similar to the
VEC system in that a speci fied numbe r of
qu estions are selected for the wr itten exami-

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

FREE 1994
CATA~ G

SAVE MONEY· HIGHQUALITY,
FAST DEUVERY

GeneralCommUnK:a1ion ' Induslly
Mar... VHF' Scanners ' Amateur Bands

CB Standard ' CB Special ' Mcroprocessor

CALL TOLL FREE: 1-8IJO.JAN·XTAL

I

'\ The Contest Car~
\ ~~~~:.: This p1ug.in board turns your
\. PC into ahigh-polo-ered contest machine.
Rel:Ofd your nit. CQ$. COlIIe!i\ reports. etc. lor play bark
~nder coolrol 01 your I'( - boc hphone aod C'W1Works with
XT-I&; Pf's. does not U~ up valuable di~k space stor ing
aud io, Compattble with cr'" &. NA" contest software , St't'
the Sl'p( .'93QSTma~ulne artide (p~ 3l) 01\ the Contest Card,

ASSEM BlED &Timo Sl7US. lIT SIIS .S 5
(C_ O>li_l $5",s.lHI." """'•.\\ \ ...., 51; .... 1..

"", ,,,,,,• ...., ,,,,,",. UH IFIFD MIC RO SYSTEMS
(4141 644 -90 36 P O . " " 133 8 .SUNGf.R, WI 53086

Sell
Your Product In

73 Amateur
Radio Today

Call Dan Harper
Today ...

1-800-274-7373
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DJ·162TD 2 Meter HT
2M (Pox 137·1741T. ' ••·1048).20
Memories + Cal <:hamel. DTMF
Encode and Decode.Tone En
code (Decode WIEJ6UI . Paging
h.nctions. Scarnng. etc. Comes
with AA Cell Batlery case . see
below lor Nita<lP~

Joe Brancato
THE HAM CONTACT
PO Box 3624, Dept 73
Long Beach, CA 90803

CIRCLE 3&4 ON READER SERVICE CARO

C~ Rosid Add B "4% Sa"'. Tax . CoOA<l;_" Re.-... pI_ otr<t u .s. Money Oodolf • $'7.'ll It.- o/,;pp;l>Q
II you h mof<o irIl"''''''tOn pi""......"" _ SASE 1<> ,1>0 ._• • dd<hS. F", coo ",elora, c~. 131111433·5-960.
ovl_~CA Orders Only ",," (800)933"HAM4 _rod -..__II".

n_.r. __ ol'I'.t>es1 _ 01 oil _ . _ . ...... y<IOl _ • bfond .....
:1MI440 _ Iar ..-S5COI.IlO"'" .. _ tooI_. D..ooiI_ Hllar .......
5300-. .. "I""""" HI Iar ....... S2OO'"

To OIlier. send check or iT\OI'lC)' orde< W'I\f1 $850 lor shopping. . long ...
your ~'V.d<n'U (SOfTY no us, POSl Olk:e Boxes. uPS .... noI
deIiverl and Tt'IepI ... oe n<rnberlO:

OR-592T DUAL BAND MOBILE
.5 Watts/2M (A. 137-173/T. U4-148j . 35
Wattsl440 (Ro .,D-47Ofr. 4-4G-450I. Head can be
remoled~ to 161eet Irom ra<jo wilh oplionaI EDc.
20. Cross·Band Repeater. carl be turned OIl and 011
remole/y. frequencies can be dlanged. allrom yu.-

l -=:...._J HT (OR-592T requi res EJ-8U lor HT Remole
Conlrol). 30 Memories + 10 additional automatic

repealer memories + 2 call channels.Tone Encode, remote con lroltOTMF encode
microphone Included.

Options : EJ8U OTMF Decoder $43.95 EJ7-U Tone Squelch $62.95
EDC-1 9 9-A Remote Kif. 536.95 EOC·20 16.,Ft Remote K~ 539.95

LARSEN ANTENNAS
Every MoOOI in Slock'

KG144 24_ $47.95
2M ON-G<ASS
KG220 2~_ $47.95
1.2M (222MH:r) ON-GlASS

KG2170 2$ ~~cfld $67.95
2W7OCM (441)MH2) ON·GlASS

~ B-lIery Podui!of D.H.6ll & OJl62·TD
EBP·'OI'l 7 'N >700MAIi omys:!U 'O!1

EBP'101'lA!12NA " "", t>- u_ wilf1 ll1. E0C37 $"'8" ChaigM <>r .....,"",,,get.
ESP·IONA 1.2V. 700MAl-l only 1146,86 EBP·12N~ ' 2V. 7\lOMAH orVy $U.~
EDC·' 7 ""-gOt "" ESP·,ONlNA '" £DC·IB ..all enorgel' l<>f E8P·'2~ $1 G .~

I

CATI OCTX"11S

Wflt1ll ·Ullist8d wal
tfanstorffler. 11 \Ide.
500 maooutput to a
2.t mm cc-ax plug
wrth C9fll er positi~e,

SUPER SPECIALI
11 vde, 500 rna .

WALL TRANSFORMER

HIgh~. flel<1tlle. doff!
eo<et ed red" blad< test
leads -. .e'a CilO .. industry

dal'ldafd 5 way~ IeSI clips on _ end and
spade kIgs on \tie ohI< erC. 5~ 10...... """"
dip& ' 1) U·shaped nose /01' qc-'t: 2) Natdl9d
jaw /01' 1I'......'IIl1C1~. wres Of "'"""'*:3) Seoral·
ed teeIh lor ttwN6Ml Of -.I Wf~ tetmof\llls:.1Clus·
ter 01 small188Ol8S lor pie«:ing small gauge woes:
5) La'll9 pl<.Irciog needle tor piefong IafQlll wires.
4 feet long. At coe end of the cord is a t500 ohm
resistor that can be switct>ed in and w t 01ci<cuit

5 WAY MULTI-POINT
TEST LEADS

$3 50
CATO M OO

• per set

COUt1eous Se<Y_ DISCoun. Prices . Fut Sh'pp,,'9

$2.00 each

100 for
$175.00

write or call

AMSAT

Join the FUN on the

SATELLITES
YES! Anyone with a Technician Class

license or h igher can work
the

CIRCLE 110 ON REAOfR SEfMCl: CARD

PO Box 27 Washington, DC 20044
301-589-6062

via the

OSCARs
Learn how: Join AMSAT today!
Special Offer: Until March 31, new members receive:
ORBITs - Satellite tracking software by WOSL
How to Use the Amateur Satellites · A great book by KB1SF
D..... $30 U.S. S3I carI8d&'Meolco, 545 el-'-e YISAlMC ..,ceplotd

10 for
$10.00

10 BUTTON
MEMBRANE KEYPAO

10 butIon. rna1I1. elocoded Uyplld Pe9I
and-S1iCk badung lor easy 1nlIUfefIU· Ongi.
naIIy~ lot use on a sa...... TV \l,n
2<. 1heIutyt, __ sallllot8 names""'_
Ie<l on ....., in 4ddiIIoo.1O """"""_ 0
!Jlfough 9 <>-erall d1i .....i$OOI.... 9" X
1.625". buI ...... ol _ SlnPcan t. CUI oft WI\I1
iii ........ 01 IIQUOB. 18av1ng. MIl-1ildung
keypad ol4,5" X 1.625"_ SoIIIItf Iwys with
d\arcoaIllUfT>ItfiIIs and bad<gfound. 6.5"
flexible ribbon cabl8. tenninated wotfl 7 p"
socI<el coon&CIor . 0.1" spacing.

CATI KPM-IO

$1.25 each

Call Or Write
for A Free

64 Page
CATALOG
~ ...us ...
....,$2. gQ~
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Photo A. tr takes a COIIIIIlt'It';a l licI:: IISe 10 wort; 011 marine and "";(1/;011 transmitters.

nation from a publicly-released pool of que~
nons and multiple choices." comments Fred
Maia W5YI. "The National Radio Examiners
Division of the W5YI Group is organized in
to seven tcsling regions. and we art happy to
supply any amateur operator or any lest can
didate with a lisl of test center managers."

The Commercial General Radiotelephone
t.cense consists of Element I questions CO\'

crtng rules and regulations and Element 3
questions coveri ng technical skills. There are
17l) questions covering marine radio opera
tor Element I rutes and regulations. and you
must answer correctly at least 18 out of 24
questions from the Element I pool.

There arc 729 questions found in the com
mercia! Element 3 pool. and you must an
swer correctly at least 57 out of 76 questions
to pass the Element 3 test. And now. here's
where it gets interesting for the amateur ru
dlo operator . , . the Element 3 technical ex
amination for the Commercial General Ru
ctorcrcphone License is broken up into eight
sub-clcmcms:

I , Operating procedures-three questions
2. Radiowave prnpagation-c-rhree questions
3, Radio pracuce-cnve questions
4. Electrical principles-16questions
5, Circuit componems-c-tS questions
6, Practical circuits-22 questions
7. Signals & emissions-nine questions
8. Antennas & feedhncs-c-five questions

Similar to a ham test. a spe~..if lc number of
guestions must be used out of each sub-etc-

•

ment. And where did these questions come
from? They were submitted by a very few in
teresred parties when the word went OUI that
the FCC was looking for new updated tech
nical questions. In facr. the response was so
poor that the Commission needed to come up
with hundreds of questions 10 add 10 the few
guestions thai were submitted for this pool.

And where did they get over 500 qocsnons
o n the Element 3 qu estio n pool ? You
guessed. it. Here is the breakdown:
729 total Element 3 questions
315 taken fro m amateur Advanced question

pool
236 taken from amateur Extra Class question

pool

RECEIVE PICTURES lI"'E THIS DIRECTlY
FROM SPACE ON YOUR COMPUTERi
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Say You Saw It In
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QUICK, EASY, & COMPACT
Flasn ca.ds -NOVICE lnru EXTRA- Ineory Key wpnl '
underhng d Ove. 4000 sets in use ? FOI be-giMe. , OMs.

:~& ~~~,. l;~;~: _ .~:;~\
~'7''': '::: :'..:r;~,-=· · -· I l l O.v.r TCHMyl
00.""".0 ", U I •~___ ,~

. " " " ",UI
~ ,_Iu o VIS STUDY CARDS r::::1 r.iliiiIrl1
' '' - ...... P.O. BOX 173n L~I~
CL"'''' IICOUt<TS HATIIESBURG, MS 39404

SPY ON THE EARTH
See live on

your PC
what-''> _, . satellites in

".. .~~. orbit see
CaplUre lIVe breathtak,ng Images ot the Earlt1 tor lun or
proM Zoom In up 10 20X. Send SJ9 ctleck or '-l ,0 , ($45 aIr,
$50 overseas} tor our fantastic 12 d,skel1e set 01
profeSSIOnal QJall!y oopyrighled programs (IBMtype} lhal
does sateli le lrackJ1g, image acqu iS~lOt1 , image processing,
3,0 projections and more. Direct reception hom the
sateaees guaranleed wo.ldwlde wntout a salelille d,sh.
sctemetcs Included for imertace. For FREE inlormat ion
10';1 on to Olt bulletin board anytime at: (718) 740-391 1.

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

Hollis, NY 11423 ToI.718-468-2720

,

I

Call or Wrltll for Deuiled Informlltion
A1u/ljFAX . ' 43 R_ Insh llood ' M i~on, lit 0546~

Maste.c...d . nd V... · 802.efi.100li ' Fu: IIC2 -a93-6l1 Sll

,

FEATURES INCLUDE: NOoV< __~. _ , GOES
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Wayne is m ad as hell ...
...and he doesn't want you
to take i t anymore!

Declare War!
On Our Lousy Government

Fed up with the mess in Washington?
The mess in youe- state capital?
Poverty, crime, OUI" failing schools?
Wa)'ne Green has sotunons.
Clever solutions.

Wa~ne GIftTl·s uniqLU' rt':J..\Ofling is ifllriguill!/ _
even del i!U'lful. Who:\her yt.lU are IJorrif.oo by his pro
po:..aJs or )'ou embrace rbem, n is imposs ible 10 ig _
non: me txI,ic lesson he presems: h is ume 10 bdng
~ic - noI tmOIiOf\'< -10 bear on Amo:rica's di lem
mae. Hi, spin 00 Arntrica in the 91rs heJ~ us 10 un
dersland how simple the seemingl)' com pJu i"'ues
are, All illales is looking atthem from an e nlirely
new viewpoi nt.

Now available in one complete vol ume. Dcrl<lrt
Wur! is full OflOOughl provoking ideas and soluuore,
10 some of the mO~1 difficull problems rac ing our
rourury 1000ay.

Regular p rice : $ 12.95

Special FOI" 73 Readers
Only-$10.00

tplus $3.50 ~hippin g & handling)

Order Toll-Fre., 800·234·8458
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178 new questions modi lied from old commer
cial exams

Hang on, it gets bette r i f you have already
studied the Ad van ced and Ex tra Class ham
question pools- you now know at least two
thirds of wh at could be asked on the com
mercia ! test. Here is the precise breakdown
between the commercial questions and the
ham questio n pool :

These questions w ill re main unc hanged
for at least a year-s-but when it comes time
to revise the Element I and :.1 questions. you
can be assured that most of the amateur-type
Element :.1 quest ions will be replaced with
some real "brain busters" that will have little
or no amateur radio question heri tage.

Amateur radio Advanced and Extra Class
study guides adequately explain how to solve
for two-thirds o f the commercial Element 3

"Hang on, it gets better ifyou have already studied
the Advanced and Extra Class ham question pools

you now know at least two-thirds of what
could be asked on the commercial test."

Commercial
Sub-Element
3A1-3A5
3A6-3Ale
3A19·3A41
361·3610
3611·3614
3615·3822
3C1-3C39
3C40·3C51
3C52·3C97
301·3040
304 1-3096
3097-30115
3El ·3E46
3E47·3E72
3E73-3E-75
3Fl·3F72
3F73·3Fll0
3Fl 11
3F112-3F130
3F131 ·3F139
3Gl-3G58
3G59-3G93
3G94-3G97
3Hl-3H45
3H46-3H76
3H77·3H143

Amateur Radio
Sub·Element
AOV.4A8-1 .1 - 4AB-1.5
XTRA 4BB-1A.1 - 468·2A.9
New Questions.

AOV. 4AC-2. l - 4AC·4.5
XTRA 48C·2.1 - 46G-3.3
New Questions.

AOV. 4AD-1 .1 - 4AD-7.3
XTRA 460·1A.1 · 4BO·3A,3
New q uestions.

ADV, 4AE·1.1 - 4A-8.10
XTRA 48E-1.1 - 48E-68 .5
New questions.
AOV. 4AF-1.2 - 4AF·5.5
XTRA 4BF-1A.1 - 48F·5.3
New Que stions.

AOV. 4AG·1.1 - 4AG-9.7
XTRA 48G·1A.1 - 48G·48.3
New Question.

XTRA 4BG-48.5 · 48G-8,2
New Questions.

ADV. 4AH·1 .1 - 4AH-10.2
XTRA48H·1A.1·4BH-6A.3
New Questions.

AOV. 4AI-l .1 · 4AI-12.4
XTRA 481·1A.l · 481-60 2
New Questions.

quest ions. T he foll owing books could help
you get through the "new" quest ions. pl us
add tre mendous bac kground beh ind al l com
mercial questions:

General Radiotelephone Operator ',1 V
crnse Study Guide. LeBlanc, Tab Books.

Radio Operator 's License Moneal. Kuuf
man , Hayden Books.

Practice Tests, GROL Exams. Veley, Tab
Books.

Electronic Communication, Shrader, Me
Graw- Hill.

Land Mobile and Marine Handbook: Noll,
WPT Publications.

ARRL Handbook. American Radio Re lay
League.

The combined Element I and Element :.1
question-and-an swer pool is available for
$ 12.95 from Gordon West Rad io School ,
2414 College Drive, Costa Mesa CA 92626.

T here is more good news for licensed Ex
tra Class amateurs-you have already saris 
lied the 2nd class radiotelegraph CW Ele 
ment 1 and 2 requi rements, having passed
your 20 wpm code test. Extra C las s hams
who have passed the ham 20 wpm require
ments won 't need 10 t ak e the 16 wpm
groups/20 \ \l'ITI text tests.

Soon the Comm issio n will release th e
question pool for ship rad ar endorsement, El
ement 8. They will also release the question
pools for rad io operator and radio maintainer
licenses to operate satellite radio systems
aboard U.S. nag vessels.

So if you are a technical ham and are
loo king for one more piece of "wallpaper" to
put up at the shack, consider taking the com
mercial Element I and commercial Element

3 examina tions-a total of 100 questions on
the combined tests-and earn your Commer
cia l General Radiote le phon e ticket. Even
though this license is no longer required for
the maintenance of land mobile radio gear, it
is still a good license to have-it could cover
you if you ever need 10 pop open a marine
rad io , a radar sy s te m , o r an aviat io n
transceiver. And with two-thirds of the ques
tions coming stra ight out of the amateur ra
dio questio n pool, the time to take the test is
RIGHT NOW.

Element 1 (was Element I and 2) : Basic
radio laws and ope rating requi rements: 24

questions out o f a 170-quest ion pool.
Element 3 : Electronic fu ndamentals and

techniques to adjust and repair marine and
avia tion radios; 76 questions out o f a 729
quest ion pool.

Element 5: Radiote legrap h operating prac~

tices: 50 ques tio ns out of a 2S0-quest ion
pool.

Element 6: Advanced radiote legraph oper
ating procedures; 100 quest ions out of a 500
questio n lXXlI.

Element 7: Global maritime di stress and
safety service practices and regulat ion s: 76
ques tio ns out of a 360-q uestion pool. T he
FCC is soliciting this ques tion pool now.

Eleme nt 8: Ship radar. technical. theory.
and practice: 50 questions out of a 2S0-ques
tion pool. The FCC is solic iting questions
now.

Element 9: Global maritime distress and
safety service radio maintenance quest ion s;
50 questions, lSO-question pool. T he FCC is
presently looki ng for inp ut to the quest ion
pool. fi1

ULII:\IATE MODIFICATION BIBI.E
1II0ST COMPLll'l'R,
G1tJ!lATEST INITSTIME III
OVER 800 ..lIO: Wl:RlIro8 Cll/ IlA M,
OVER 125 " OD, HAM RAN"'"
OVER ro """,PL>:rE CRYST AL CIlJJITS
OVER 20 MOD. CRY"....LClUlR1'S.
OVER 1~ SCAIIIll1I ldOD,
'I'lli' MZ'l'ER RADIO MOD.
LIlIUR..COAX ANT, ::<po.
OVER 200 FAG'" GF INFO,

KDC SOUND 1-800-256-9895
~ PL" E MEADOW $ 29.95
CONROE. TX 17302

CIRCLE 151 ON READER SERVICE CARD

,
WIRELESS CABLE · IFTS • MMDS • Ama,.... ~
Ultra High GaIn 50<11(+)' Tuneable II 10 2.7 6 hl.

• 55·Ch~ Oish System $199.95
• 36_Chamel Dish Sy5lem $149,95
• 2O--Ghanoel Dish System $124.95
• Optonoj~"" Grd An,..... I"'" """"'I """" 15000
• Y'II' An,,,"",,,, c""'PO"Oots, Ci/SIIJrn 1""""1 A",_
• COII IY wr'l< lWEI .... "fA£! " COl0""J

PHIWPS-TEQI B.ECTROfICS
0;.... Sy...... ,-0- ... 8533. ScGttsdaIe, AI 85252

UFETlME (6021941·17lll1 ($3.00 trodh alt phone ord" ' 1
W...RIlANTY _."""._,--""".~.,.-. "-'"'
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Amateur Radio Language Guide
• Hundre<.lS 01 ph rase s, espeCially IOflhe Mm radlQ oceralor
• VrJ.. 1 - Ffe<1ch. Spanish , Gelman. JapaMse. Polish
• Vol. 2 · Swedish. lla1ian. Porte>gese. Croatian. Ncwweglan
• Vol . 3 · Russian. Danish. Czech. Korean. Hawaiian
• Vol. 4· CM inCS<l. Dulch. Finish. Rom"" ian. Vietnamese
• Vol . 5· Hu ngarian. Arabic. Pl1itlipiflo, Turkish. IlIdO"esian
$elld $ 1O. per vol"",,, U.S .• $ 12 outside U.S . 10:

ROSe. P,O. Box 796. Munde lein. II 60060·0796

Speak To The World
CIRCLE 134 ON READER SERVICE CARD

UHF REPEATER
Make high Quality UHF repeaters from

GE Master II mobiles!

Versatel Communications
Orders 1-a0G-456-5S48 FOI" info. 301·266-1700

P.O. Box 4012 e Casper, Wyoming 82604

THIS MONTHS GOODIE FROM THE CANDY STORE

~ TELEX HY-G...IN J
~ H...M-IV ROTOR
= $J2S.oo

5 ...11", Sa\rlngs on Y-.., ,"".
leom, K""wOCICI. "'''nco, Etc l .T.O. .

ROTOR T2X 5397.1XI. __
Over 9034 Ham ~ems "' SlocJ< , a_Prices, Cash FOIl P'~O"

Mor. s"eoa" in HAM.ADS.Lool<'''ll FOi' Soroo,r.ng No! u. ,odn
Ca. '" WNle

A(r... Call Today (208) 852-0830 ~
~ ROSS DISTRIBUTING COMP...NY ~~~

78 S,S' Ille Street. Preston. Id. lIJ2lI3
Hou~ T.,.A' ri . 9-6 . !l-1 s. Closed Stol . & Su~.

PAYTV AN [) SATElliTEDESCRAMBLING
OURBESTYET...1994....0URBESTYET

lOC"",," ,no 1>,.., <:01>10 b'J>; """ w,n., (PLUS, B'MAC) ~.... l Oll oJ lChtf'Iilic>
oOil Ch,p fiI<. t.l' ""wi. tl<l< lel•. ICM'. , .le. ONlV SIS.% . Our bat yoI. Othtf Po,
TV e'l"",,", vol""", 1-5 1. 11diUerMl). $1;.95 OWl, Tbo C...oI 'l' Wjzwd,\'ru
'LlIl HlCtll1l. I ' I .95, 5'lelllg $nlt"'llA¢ll l~ot , 512.%. Wi" IISS CUlt
1b.U1nlI. SII .'I>. H,loCI.. Videa. $19.'1> . An, 3/S34 .'I> '" ~'S5,2.9I . ~rJml1JJla

I!I:n ,"onmly, S1 U ' . M filIlinl..lllll I fI ' QO' (175 ~~e'l . $J9.9~
E",,'I'''''''lI I,.,,," here e "a rn<;Q, SI2\1 g~ , ,,-, . 11 "... ;"fo,,,,,'''''
c....log, $1.(10. C .O.D.'s Me OK• • ad $6 .00

SCRAMBLING NEWS
1552 Hertet Ave •.,23. Buffalo . NY 14216

VoiceIFAX (716)874-2088

• 40 Wan Mobiie·Radio

• Duplexing and luning ",formation
• Informaboo wit!lout radio

stss
sra
...,
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tracking of
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changes

over lime

No/ch filter
adjustment

Signal
identification

and tuning

_.... Multiple open
<". windows

s.-tra Vision - $89.00
ffea/.ijm~-;udio spectrum analyzer. Full control
over FFT size. samplmg rate, scaling, gain, and
averaging, Requires 386, Windows 3.1 and any
Windows compa/ible 8 or 16 bit soundcard.

S_Plus· $179
ArtDiffieabove plus data record/playback, post·
processing. and more! "A stroke of brilliance...
a groundbreaking program"· Monitoring Times

800-401·3472 iaxJvoice206-697-3472
Visa , MasterCard, Check or Money Order

Pioneer Hill Software
24460 Mason Rd , Poulsbo, WA 98370
S & H included, foreign delivery add $10.00
Demo disk $4.00 (credil/award purchase)

.~_ .... .. ,h"i• •". ' U' " e",. .. ' ".H ' MI." ' ''' " 'NI.. ' ''0

"~ !'>I 'IOU PROOU(·YS. <:Al~I" RITE FOR l"FO'

~kKTRON fROCHSIN G. INC (616 ) 228- 7020
r o BOX ~I ( E O ~ R . MI "''-'1 1

'0' " ·~ 'K'_'" I"., _, .~ ••, HU" Mod" ",~, ".",M .... '"
, .. ,Om ,. " 0' 00 ' 000 • • • " ' · OC OL '"

r., "" , • • OM , '", " M . " ..... " M ' ,.,." .,. ~ r~ "'" "., .~,
"..,,~ .." "'.., ,..,"'",," ~ '_ "'''' . '_ ~. ..., '0 _
00 0 <0 . '" l . . ...

tE>'C ~~~ ONLY S50!

~~~~~E.fl.f"'CE.
Hllve your o w n repeiller o. l in k .ystern!

t.:<,y "'1"""" ••,' up willlou' m<><Iir"' .. ...... 10 )"1" ..... ., ~o..., 'imply
r>l"~ in ...... go' 1d.:.1 '('If o""''I'oncy or r<>n>fll<J\l'l<l(>i1<~..o",
Th:.- BR t.1 ..<>tl, wi' h ANY """i'e< (or .........." llIld "'/lOy t......

mi"" . 5"f"" ,oo,i,;"o VOX opo'.tio" ""kc, ""'"1' ~"ick ,

1",1"""" H""t' .,.1 lim"oulI;mm. P-." ivc .win i....."'..." lor ,I<m
""I,bo. Only ~.,• • )s • I S ..ol cto>",,· 01 11 \lDC or u\I r..."'1J
POW'« IpI<""" 'pC<ily w"'" or<kri"~1. O RDER BRI_2 S50.

CAll fOR PRICING 011 MO~roR REPAIR &OTHER ITEMS WE SERVICE
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AMlGA COMMODORE
HAT RATE LABOR FLAT RATE LABOR

A500 $55 A3000 CALL C64 $25 1541 S30
A2000 585 MOOO CALL C128 S4S 1571 535

-PLUS UPS SH IPPING COTV S60

COST OF SERVICES'

Joe Brancato
THE HAM CONTACT
PO Box 3624, Dept 73
Long Beach, CA 90803

BUY AMERICAN, BEITER PRICE AND QUALITY

SPECIAL LIMITED TI ME OFFER
Between now and April tse. every customer who sends us
their Amiga for repair has the option to purchase "Where in
the World is carmen Sandiego' software for the low price
of $10.95, while supplies last.

For every piece of equipment repaired and returned to OU' customers. we
will include the (oHow;ng FREE:

• A Convnodora or Ami!l/l diagnostic diskene ~S10,00 value) ,
• A CorM1odore Oiao;r>OSl>cian or Ami.... Tf'O(Iblesl1ooter ($10 ,00 value).

TIle SG2:J.O SMART_TU NER ia the !>est HF autoluner.t .ny price. and 10
promote II ~Od'""t that is made In !he USA. we"e olferlrlg II at tile guafanteed
!)est priCe 01 only $449.00" WHY THE SG230? BECAUSE, When j'OU tune.n
antenn••t irs base)'Oll are 'esonaung IIIe anleM/l, instead of just malehiog!he
coax 10 the radiOas with omer tuners $\>Oh as the AT50. ele. The reSUlt YOUR
5IGNA~ GETS OUT MUCH BETTER, The I\en...oO<l AT!>O. A145O.nd other
",m~ar Iur>ers can only maleh 3,\ mismatches (YES only 3:1) so lorg.et matching
anylh<og but . fairly decenl aOI8M/1. The SG230 can match from 0.5 Ohm to 10
kilotm anteM as (up to a 200:1 mlsmalCh). so n can easily malCh raMOm winlS.
diPOles. rai"i/URe's. shoppjog carts, etc. TrIe ,"S'"t MORE POWER.

To orMr, send oheck or """'""I order WIth $Il.50 lor 'hWioll, along wilh \'OU' oI1ipping -..0. (oony "" U.S. ""'"
0IIce 110..., UPS wil ,.,. _'I and Telephooo rJU<ri><.r 10:

CIRCLE 222 ON READER SERVICE CARD

g>,.,.. ~"i4 ~
CtIa~es Byers K3IWK

5120 Harmony Grove Road, Dovef, PA 17315
Phone 717·2924901

a.twMn &PM .nd 9:30PM EST. Eves.
"o;l llibu lorah ip AV8iI8bl.-

Cha&Sis Kits Rack Shelves
Cabinet Kits Rack Equipm.mt Cabinets

Assembled Cabinets Antenna Grounding Kits

Slope Box Kits Tower Mounted Box Kits
UHf & VHF Antenna Dipole Hangers
Power Di'o'ider Kils Otherenclosures

Small sheets Aluminum and Brass

CAR_I. Add 8 114% Soles Tox. Cooodian R_lll. pleas<: ..,rxl u.S. tolonO)' 0"'.. + 511 .10 tor ohippiojl

Serving The LORD II you wish mOfe inlonnat ioll ple.s" send a SASE 101he above addfess. f or COD croers. call
Sirn;e 198 7 (310) 433-5660, outskJe 01 CA Orders Onlv 0111 (BOOj933-HAM4 and leave a message

Now utilize the 5ame repair facllftles
used by dealers and other
Commodore service centers. Take
advantage of direct low pricing, fast
rum·around (24-48 hours), eJtlended
warranties, service contracts, low
cost system upgrades (such as 1
MB Agnus), Toasler problems and
most important -PROFESSIONAL
SERVICE.

The 002000 HF Iransceiver is Iy'pe acc.lfltOll fQr commercia l . nd marina aervica
made with I...dilional 1.1,5. com"",,,,;al radio quality (and of ecorse il can ~ used
00 ti>e h.m bands also), While the Japar>ese radiOS ha~ 2 l inall,anSiSlors that
sUa,n to PUI oot 100 wans on 1M lOw DandS and Of'lly 75-B5 .... n. on t"" "",teB.
1M SG2000 h.s 4 large l,ansi.tors that loal aking at 150 wailS on A~~ THE
BANDS INCLUDING 10 METERS' Some 01 the SG2000 featu ,es are: 1) A
conlrGl head remotable (no SPeCial kil necessary) up 10 150" a....y lrom lhe rig.
pel1ecl fQr aulomobMes .nd boats. Up to 8 heads can ee utilized and USed as
Inte,coms also. 2) The la'gest disptay or IIny !iF transce iver. 3) 644 p,e
programmed memories and 100 u""lpnlOrammable memor;e,;, 4) OPela~le lrom
-50F (-45C) to 18SF (+B5Cl. You want quality IIghl? He'e IS ...hal EVERY
SG2000 musl endure belo'e Illey',e sNlIP"d f,om Itle lactory ; 1) Trley're factory
atigr>ed , 2) EVERY 002000 Is keyed do...n a1 M iXI'N9' (CW 150 w.ltS) mto an
open antema fQr alJOul 10 s&Coms. tl>en coor>e<:ted to a shorted antenna aM
keyed do...n lo r an additiooal 10 s&Co""s, 3) EYERY SG2000 is pul in Ihe

·BURN-IN" rack and keyed <:Iowrl fQr 24 hOUrs """-stop.t lui PDW'l ' CWo Don11ry lnal wilh Ihe IQ'eign radiOS. 4) EYERY SG2000 is
then 'e-cI>eCked lor ahgomeot .od pul in the ' TORT\JRE RACK" vmare tl>ey ara kaye<! on and oR e""ry 10 ""coMs fo, 24 hovrs. 5)
Tile SG21)Q(l is lI1en ",-ev.fuatod and aM cont,~ f"""lions are ve'~ie<l 10 "".'"" tbal li>e micro~ocess", is L4l 10 spec, THEN ANO
ONLY THEN 1$ THE SGZOOO AUOWEO TO ~EAYE THE FACTORY.
Tile boltom line is~. j'OU koow hOwexper$~ commercial ngs are normally. we a,e selling Ihe SG2000 BELOW DEALER COST
at ","y $1.585.00 each" Tba)'a a $400.00 saviogs! We gua,aotee the basI poee.

CIRC LE 384 ON REAOER S ERVICE CARD
CIRCLE 311 ON READER SERVICE CARD



Marc I. Leavey. M.D., WA3A./R
6 Jenny Lane
Baltimore MD21208

I've golto start oullhis monlh With
a viv id memory. One year ago this
month, my family joined most of the
East Coast in welcom ing lhe Blizzard
of '93. This -storm of the cenlury'" ar
rived lale on Friday. Mard1 12. 1993.
and continued through most 01 the
day on Saturday. March 13 . It re
mains as a vivid memory to my fami
ly, as my daughter's Bat MItzvah was
scheduled for that weekend . Aft er
two years at p1afYling. studying, and
arranging. we had 10 cope With the
unex pected and regroup. She had
her Bat Mitzvah three monlhs la ter,
and all came out OK, but that frosty
weekend remains as a symbol etme
unexpected, and the need 10 be able
to adapt to the situation. After eu.
isn't thai one of the things ham radio
prepares u s all lor? Anyway, Just
thooght I'd share a memory with you.
my lriends_

CoCo Programs

Keeping with the theme of the un
expected, I received a teller from Ed
Barr K2HO 01 Spring Hill , Florida,
who says th at h e is s l ill fooling
around with a Radio Shack Co lor
Computer. He is looking for a copy 01
Ihe program that we publishe d
awhile back for the CoCo.

The prog ram wa s printed In the
January 1988 issue 01 "AnY Loop,"
with a correcti on prompted by the
automated typesetters' garbling of
BASIC statemen ts published a lew
monlhs alterwards. The CoCo SIG

Amateur Radio Teletype

on Delphi has carried the programs
for many years: I believe they are
still there. As with the "ATTY Loop"
disks , copies of previous columns
are also available, for the same deal:
$2 per column and a self-addressed,
stamped mailer, You don't need to
send paper, thoughl

Hetp! CP· lIC-64 Connection?

Another ham 1000Iing around with
o lder equipment is Bill Shimmin
W7GBC at Taaxna, Washington. Blil
is allempting 10 get onto computer
ized d ig ila l modes. with an AEA
CP -1, COrrmodole C-64. ICOM 735.
and -appropriate software."

He has run into a problem making
the connecling cables. The con
nection eeiween the CP- t and the
C-64 seems to be di fferen t, de
pending on Ihe reference mater ial.
One so urce has the cable going to
the Joys tick port of the C- 64, and
another says it should go to the user
port. SO. he is tooking for inforrnatk!n
on which port of the compuler should
be used , and which p ins 01 t he
selected port are needed. The CP-1
use s a five-pin connector with TTL
levels: he does not have the A$-232
option.

Bill calls these ilems 'rencs of a
bygone past; and he suspects that
this information may be gathering
dust in some ancient file . WeD, Bill , I
would ralher say thai there are quite
a few hams out there using just this
setup, and I IUlly expect to be inun
dated with Inlormation on the proper
configu ra tion s for the CP- lIC·64
combination . I' ll p rint Ihe be st 01
lhem in a future column.

Santee HT-1200 on Packet

My s incere th an ks t o Michael
Geier KB1UM who writes the "Ask
Kaboom~ colurm here in 73_ He n0

teee my request lor inlormalion on
putting the Santee HT·1200 onto
packet and, having just completed
sucn a modifICation, sent it along. As
soon as I gel me lime (Isn't thai a
laugh?) , I'll t ry t o do tne same .
Meanwhile, ilthere is enough gener
al Interest in this, I'll be happy 10
share the modification wilh yoo all in
these pages, Just drop me a line and
let me know_

Helpful Reference Publications

I often receive requests for inlor
mation on monitoring digital modes,
for frequencies 01 cemmeroar ste
tcos. and the tike. One of the finest
sources lor IhiS information I know is
Klingenfuss Publications.

Jorge Klingenfuss has devoted
years to prodUCing a series of publi
cations Ihal directly addresses the
needs 01 the ATTY amateur. His
Guide to Utility Radio Stations is the
only international publication to cover
some of the retest military and politi
cal events , including treqoencee in
use in the Balkans, Atnca . and Asia.
Sched ules 01 va rious transmission
wee. including facsimile. are all in
cluded_

In ackliliOn, a Radioleletype Code
Manua l contains detailed descrip
tions of various radiotelelype sys
tems, including Baudo!, SITOR/AM
TOA , Arabic, Cyri ll ic, He brew,
Amharic, Greek , Korean. Tha i ,
Japanese, and more. He even cov
ers non-standard Morse alphabets in
Arabic. Cyrillic, Greek , Hebrew, and
Japanese.

weather bulls wlll apprecia te his
Air and Meteor coae Manual, which
contains details tor dacocling motec
rological cata trom systems in use all
over the world . including the Aero-

nautical Fixed Telecommunicati on
Network (AnN).

II you are inte rested , and who
wouldn't be. d rop Jorge a l ine at:
Klingenluss PublICations, Hagenloher
Sir. 14 , 0-720 70 Tuebingen, Ger
many. All of the prices in his catalog
are given in deutsd1e marks. so you
will have to check the current co-wer
sion rates before yoo order. Many 01
his materi als are also available in
French, as well as in German and
English. so be su re to mention that
as well if language Is an Issue. Above
all , don't forget 10 mention that you
saw it here, in "ATTY Loop"'

RTTY Software

Many of you have been taking ad
vantage of what must be the best val 
ue in software around_The four"RT
TY Loop- disk collect ions teature a
ventable plethora (you have no idea
how long I have wanted to use that
term in a column) of MS·OOS soft
ware. Disks #1, #2 , and #4 contain
ama leur radio , ATTY, and packet
software: disk #3 contains DOS and
Windows utilities fo r a rchi v ing ,
eearctuvmq, and viewing software.
Each COllection exceeds one
megabyte in see. almost filling a 3_5"
high density (1.44 Mb) diskette. Each
one may be yours il you send me a
mailer with return postag e . and a
blank diskette with 52 in US funds for
each cceecnce desi red. If you wook:l
like 10 receive a kSilng at programs in
each collection, just send me a sen
acklressed slamped envelope and re
quest the tatest listing for the "ATTY
Loop- software collection.

More answers to yo ur questions
next mOf1th, as spring breaks and we
all get the urge to clean up the shack.
Drop me a note a t the above ad
dress, or via Email on CompuServe
(ppn 75036,2501), Delphi (username
Ma rcWA3AJA) , o r America On line
(MarcWA3AJA). iii

SCARED OF THE CODE?

THE FAMED 2 METER
Also ltIe ultimate for scanner. bc:b to 1300 MHz..

A. S. A. 9209
+9 db Co- Linear MMultiWave- Base
Station Double 5/8 over 1/4 wave
delivers up to +9 db gain, All fiberglass
& solid aluminum construction. Fils
masts up to 1· 112 ' . 2 Meter Base
Station 10' length,
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For " Ms-DOS comput.... iincluding !8fMGPlI·
A"........ ~" l . ... thn.o asTor n orlllf1Cl &29."

+ S3 saH (CA rniclentudd 7,75" lP I to:
GGTE, P,O. eo. 340S, Depl. MS, 73

N. ...ptWI BeM:h, Col IHSI
SpKffy 5\/, or 31'i Inchdilk

(l"'lU IncIU<!n 1 .,.. of "... ...W ..... )

IT"S A SNAP WITH THE El£GAHTl.Y SIMPLE
MORSE TUTOR ADVAHC£I) EDtnoH FOR
HG'NNERS TO EXPERTS-AND BEYOHC

lIIone CocM tnehing sortw_ from GGTE .. the
..-t popu" In lhe WOfId ..1(1 tor flOOd _
you.. ...... qui<:lI_ willi the..-t modem I..chlllg
m.thocll ~ lCludlng F orth or Sbndn code,
~ nul'>cardll, odonI CMnc'l_ , 0f0fd. and
billlonl ot con"....-t1Onl gua..rrtMd 10cont... ev«y
req",l,..;l charaCter every 11....-..1n 12 _ r Ienonl,

Sn• • k l htou gh bothl........ plIIHU' In onellflth 01
• wotd per mln",l••1.pI. Or, "HI. your own drill.
.00 pl.y IhIm. prlnl IhIm .nd ..". IhIm to dllk.
Import, ....ltl••oo conVlr1 1.x110 codl lor Mklillon
.Idrilli.

COlt I'" 1Oftw_ the ARRL..Ill and ..._ 10 CrfI_
IMir prKtIc. and tnt tlIpn. MorN Tutor Adv.nced
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Figure t . One me/hod 10f drying a power transformer.

range is low for many kitchen ovens.
and some mlQhl not be able to remain
that cool. Higher terrcerannes will d"l
the set out tas ter, but lhey will also
melt some of the cestee used in il. so
beware. The drying p rocess takes
several days, perhaps as long as a
week. Ot course, it plastics can be re
moved before baking, then do so.

Another al1ernative is 10 build a box
of cardboard (or other malerial), and
use several hundred walls or incan
descent rerrcs to provide heal. Use a
thermometer inside the enclosure 10
ensure thaI a) lhe 130 degree "melt
limir is not exceeded. and b) the 00_
ocesm catch fire from neglect (card
board burns) . Again. up 10 about a
week. is needed, atthough in one case
a car radio that wa s dropped in a
freshwater lake ror a lew minutes
dned out in only one day.

Test It

Now comes the BIG TEST!!!l In
some cases. the only way 10 test the
equipment is to turn it on and look for
smoke . The more conservative ap
proach sneaks up on it one step at a
lime. The rl rst step in the test is to ors
connect the DC power supply; this
srec can be absolutely essential to the
fUlure health of the set being repaired,
especially those with high voltage
(HV) power supplies. Without ccroect 
ing the set to AC power. connect a
be nch powe r supp ly to the crrcuury
thaI was previOusly connected to the
rig's intemal power supply. It is essen
tial that you use a DC power supply
thai will provide the same voftage{s)
as the original internal supply, and ao
ditionally (lhis is important) has a cur
rent limiter control. The output voltage
is set 10 the DC voltage normally sup
plied by lhe equcment power supply,
and the current limiter control is set for
a short -c ircui t cu rren t only a li lli e
above the normal oporat,ng current of
the circuit under test.

Why go 10 such trouble? The rea
son is prevenl ion 01 secondary darn
age. There is almost ineVItably a short
circuit or other condl lion thaI draws
loads or current. If SUCh a ccocmoe
e_ists in the equipment, then the inter
nal power supply normally used prob
ably produces enough current to bum
up components, printed wiring board

cer The nrsr Ihing lhe techniCian did
was take the transceiver out on the
back parking lot and give it a 10·
minute shower with a garden hose. He
had livec:f in lhat lown all his lite, and
therefore had much espenence with
saltwater-damaged radio gear. Inci·
dentally. if the damage is due to san
water, then do the cleaning job imme·
diately. The longer sa lt residue reo
mains In the ecuoment. the greater
will be lhe corrosion damage. and the
lower tne chance of successful
restoration.

In some cases, it will be necessary
to follow lhe shower with an immer
Sion bath. One technician uses a 25
gallon washtub. Ihe kind you mighl
use to give a large dog a bath. He
mi_es logether in the tub two to lour
quarts 01 a product hke Lestoil, a small
bottle (2 -4 fl.oz .) of either tingemail
polish remove r o r acetone (same
chemical) and enough tap water to l ill
the tun all the way to the rim. l eave
the equipment in me bath for an hour,
then pour out the solution. Rinse the
tub out thoroughly and refill with plain
tap water (some people prerer dislilled
water, which is available in bottles in
some areas). This second bath reo
moves the residue left by the chemi
cals in the lirsl bath. BE CAREFUL OF
FUMESl 00 THIS JOB OUTDOORS
OR IN A WEU-VENTILATED SPACE.
NOTE: This bath may damage some
plastics. 11 thiS WOrries you, then use
plain soapy water. It isn't quite as et
tecnve a soIvenl, but it works some
what. Keep in mind thai mosl plastic
pieces can be replaced. and the cam
age will not usually prevent the equip
ment from operating: it is already a to
tar loss, so don't worry about trivial
secondary damagel

Dry II Out

The rest Slap is drying tile unil oul
thoroughly. If you live in North Africa
or Anzona (Yes. they have nooos in
the desert' Some 01 me worst ra in
storms I've beef'llhrough were in Tuc·
son!), then simply leave me equipment
oul in the sun lor about a .....eek. ReSi·
dents 01 other terrains will have to use
some other method. The kitchen oven
is a good bet. provided that it can be
regulated to maintain a temperature of
125 to 130 degrees Fahrenheit. ThaI

• Oepending On Country

120 or •
240 VAC

II: 25 - 40W Incandescent Lamp

II

Give It a Bath

The first job is to remove me covers
and give the equipment a bath. A shop
in a seaport lown finds saltwater dam
age 10 etectrcnc equipmenl common.
One such shop where I worked in the
Iala 19605 received an $1,800 UHF
FM radiOlelephooe set (the kind typi
cally used 111 ta_icabs, police cars. I,re
I1UCkS and ambulances) lhat had been
immersed the night befo re during a
coastal storm. A saltwater river tribu·
tary overflowed its bankS just high
enough to cover the radio mounted in
the equipment well of a service vehi-

ed ... 1,or ilthere is no or insulficieot
insurance, then you might want to at
tempt eeatcranve actco. Even if the in
surance company does pay off, cus
tomers can ollen buy the equipment
back lrom them ror salvage value. I re
call a guy who received $325 for a
two-veer-ore hand-held 2 meter rig,
and then "bought il back" from the in
surance company for $20. The com
pany sent him a check for $305. and
he kept (and restored) the -eereese.'

Restoration Steps

Some of !.he steps recommended
may sound a erne bizarre 10 you from
a normal perspective. but they are ca
pable of resloring an a_penSive piece
of equipment. Some of the steps mighl
cause a lillie damage Ihat will also
have to be repaired (especially those
involv ing baking the moisture out , or
using Chemicals for cleaning). II Ihal
makes you nervous, then please reo
member tha t in the case described
you cannot harm the equipmenl any
more : IT IS ALRE AD Y A TOTAL
LOSS! Any restoration is therefore
pure gain; any turther damage Is no
big deal. II you are a prolessional ser
vice technician. before making any
wild promises make sure that the eva
tomer unlSerstands ltlal you are under·
taking rercc measures that may not
be successful. One of the mOSI Ire
quently cited causes of biller customer
dissalisradion is nol YCHJr poor perfor·
maoce. bul ralher dashed excecte
tens. II your customer is led to eeneve
that the job will turn out much better
than is poss ible, then he or she will
not be in a torgiving mood when you
tail 10 catch the bulle! in your teeth.
But if the job is a 101 better than their
exoectaucns. lhen you will probably
hea r word-of-mouth -adverti si ng"
around lawn about your ability to watk
on (or at least get rid of) waiee.

The first lhing 10 do is rerrain rrom
turning the equipment on. even for a
brief test to see if it is broken. SBIiSIy
yourself righl now that even a short
dunk will cause lalal damage! St~l. the
an-toe-natura! urge is to see if the
equipment survived the lIoed: IF IT
WAS IMMERSED IN WATER. THEN
IT DID NOT SURVIVEI

Three iun days ot heavy, hurricane
driven rains pelted the East Coast ot
the Unifed States, In my count y, the
Potomac River crested 11 feet above
uccc stage. In the narrow mountain
river canyons of West Virginia, 80
miles upstream, it welled up 10 a 54

loot-high wall of wate r that ove r
whelmed \he best etforts 01 hundreds
01 ccne-urec volunteers , Despite
backbreaking heroic efforts, the sere
bag wall at the edge 01one town gave
way under the relentless pressure of
an angry river. Over the ne_t 24 hours
the water rose . completely ucocec
basements and gushed Into the rirst
Iloor ot most homes and businesses 10
a height 01 si_ feel.

Scenes like these were repea ted
throughout the mountain and coastal
regiOns or the Southeast. As the wa
te rs receded, the governor 01 one
scoeeasrem state called out the Na
l ional Guard 10 prevent lool ing. and
the people returned 10 their homes 10
salvage What they could. Atter clean
ing out the poisonous collonmouth
water moccassins that inevitably come
along with Ihe Ilood waters in our
Southem states. Ihey founel their pes
seSsions soa ked and muo-cekeo .
Amon g the damaged gOOdS were
many erectrcntc products, Including
ham gear, which they brought to their
loca l service shops In hop es thai
something could be salvaged.

Although mosl flood damage sce
narios are not as oramerc as that de
scrIbed above, we nonetheless etten
hear 01 ham gear and other etectrcnc
equipment that has taken a bath: boat
ing accoeots. plumbing failures. base
ment ll00ding and a variety 01 emer
pl"obIems splash equipmenl OUI 01 ser
Vice. The author recalls one incident
where a hospital plumber burst a
three4nch-diameter water pipe that he
was repai ring (in a nursing station
workroom). Water came pouring out 01

the pipe at a high rate. causing a mas 
sive ucoc that damaged patient moni
to ring equipment in the Ope rat ing
Room and Post Anesthesia Recovery
Room on the floor below, After the
smirks died over the public address
annoucement "All housekeepers STAT
to 2-east: a major ettcrt was under
taken 10 save nearly $150,000 worth
of etectromc equ ipment that was
freshwate r damaged. Fortun ately.
lhere are certain things that a skilled
person can do to restore operalion.

If the insurance company pays off
well enough. men one can go out
and buy a new rig. But il the insur
ance company refuses 10 pay ("SOrry
. , . wind·driven water damage excico-

JcsephJ. C8.rr K4IPV
eo. Box 1099
Falls Church. VA 2204 '

Repairing Water·Oamaged
Ham Gear
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tracks and other components. Alter
!he Circuit is checked out, 1tlen check
out the power supply and (if working)
reconnect it.

The low·voltage DC power supply
should be checked out separa tely.
especially il il uses a series-pass reg
ulator (most equipment does these
days). If the voltage regulator Circuit
is not war1l.ing. then several possible
faults allow the rect ilier output to be
connected to the regulator OUlpul: this
occurs when the series-pass transistor
is either shorted or hard biased to
lull torn-co. Since the rectifier voltage
is always higher than the regulator
output vortaq e. It can damage cir
cuits tha t we re Jusl pronounced
healthy.

High voltage DC power suppl ies
have special problems an their own.
These supplies are common in CAD
video moni tors. TV sets . as well as
high power radio equipment. Small
am()l. ,fl!S 01 moisture thaI are no prob
lem in low voltage supplies will perma
nentl y damage an HV supp ly. The
special problem is the HV transformer.
If moislure has penetrated tho trans
lormer. then the unit may have to be
receced. It may help 10 provide some
extra drying lor the translormer, but be
prepared 10 replace it Figure 1 shows
a melhod for drying a power teens
fomlCr. A tow wattage AC lamp in sa
nos with me primary of me HV trans
former is used to generate Inlern al
heat to the transfo rmer. The curren t

lIow is enough 10 cause internal heat
build up. but not enough 10 cause 00
ditional damage 10 the equipment il it

is shorted. Keep lhe lamp on for a to
tal of about a week, although as with
all electrica l situations. monitor ntc
prevent fire.

Some remaining areas of concern
(and p rob able damage) are those
components where moisture can get
in and remain hidden. Candidates in
dude; trimmer capacitors. air variable
capacitors. IF and RF na esicnn e rs .
switches and potentiometers, paper
cacecncrs and electrolytic capacitors.
Whore high vol tages are used. such
as In AF power amplifiers, it may be
necessary to pull variable capacitors
and clean lhe plates and bearings in
dividually. Residue that may be unim
portant in lower power. lower voltage.
situations can be a real problem at
1,800 volts. With regard to trimmer ca
paCitors. we can oper1 Ihe capacitor up
to the minimum capaci ty position
(sc rew all the way out) and apply a
hair dryer or incandescenl lamp for 10
or 15 minutes. Whether or nol this
step is reeoec can be determined at
ter the initial power-on test shows a
specific problem. OthelWise. you wiM
destroy the atlgnment of the set for
nothing. This step should not. there
lore, be used merety as a mailer 0 1
course: use it only in response to a
speci fic symptom, Simila rly. air varl
able capacitors may have co rroded
contact wipers between the rotor and

stator, and this WI. be apparent when
the rig is IlJmed on.

PaJ>6r and electrolytic cacecncrs
can absorb water, especia lly it they
have a fiber or cardboard end cap. If
the capacitor shows signs of being
soggy. then replace t capacitors are,
alter all. relatively low cost items.

II there rema ins a lot 01 scum on
the printed wiring board, then spray
d ean it with an el"lYironmentalfy safe
solvent. Some professiona l techni 
cians prefer 10 use a sman paint brush
or "cheese cloth" to help remove the
material. Flood damaged ham equip
ment Is often salvageable. The metn
ods described acove have been used
by professional service technicians for
a lot of years and have proven suc
cessful .

More Cleaning Hfnts

Recent ly the author heard from a
reader who added some advice of his
own. He was a lormer Navy off icer
who used fa have eiectrcrscs techni
cians working for him on board a naval
ship. He said they used to repair sa~·

water-soaked electronic equipment in
an unusual manner. A sailor would
take the equipment inlo the shower,
and slos h it down with warm water.
They then took the desalinated equip
menl 10 the galley ("kitchen" to land
lubbers) and dried it out in the ovens
with low heat and good air circulation.
The retired officer also advised that
dlsl illed wate r is best. and that lap

water in some locations is too hard
ue. contains minerals); 81l)"Or'lG: using
this method must either buy distilled
water or use an in-line water softener.
For a chassis cov ered with oi ly di rt,
tho equipment can be cleaned with a
mixture of 8 -10 ounces of household
ammonia, 4-6 ounces 01 a cleaner
such as Mr. Clean o r Lysol , 4-6
ounces of acetcoe (the ingrediant In
some lingema~ polish removers), and
enough distilled (or so ft) water to
ma ke on e gallon 01 solution. The
equipment is dunked Into this mess.
For larger equipment, proport ionally
larger amounts can be used. An old
dental ' water Plk· can be used to
hose 011 equipment that is too large to
dunk. The equipmenl is then dried in
an oven set to 140 to 150 degrees
Fahrenheit (Note: Some pastes used
in electronic equipment will mell at
l emperatures over 130 degrees, so
beware) lor four to live hours. All iuM 
cants in switches. potentiometers and
air variable capacitors (where used)
must be replaced atter this treatment.
The blac k a spha lt-like pa ste that
oozes oul 01 overhea ted transformers
can be easily removed from chassis
by ltSing either freeze spray. or a blast
l rom a CO2 tire exlinquisher (use an
under-pressu re one that alleady
needs refiMing, don·t waste your pro
tection on cleaning jobs). The frozen
past e beco mes b rittle and can be
flaked off using a dentaltcot or solder
ing aid tool. iii

..\ill H OOShi~ «liandling Itx fiol battety.
Sl.OO fa" eaduMI bmeIy . u.s. 001).
Cmm1kut Midenl:\UI~ax

CIRCLE 68 ON READER SERVICE CARD
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the only thing low about our charge ;s the cost...

1-800-634-8132

Peri hex Power Packs for Longer QSO TillI
Tlpkremetlt5 (rK regular fila
Re12YAmlJ6OOIa SS4.SO
BP~ IlIIM1_ $63.00
PB-m IIlNWOOD 1DIIIIa $49.75
FJIP·24S.wMXl_ $62.00

M1N ()rJy 140Firlt
• One Year Warranty
• ~fatched U'iJ ronstnx:tion
• Case re-OOild sel\i<e
• Long life, e\1enOOI nperating lime
• ~adcfor HAMS, by IlAMI

115-18 Hurley Road' Oxford, cr 06478 • (203) 264-3985 • FAX (203) 262-6943
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JUSI turn the swi tch In M'1£"C1 unc or:
~ Fillers which en hance SSR signals
by red ucing hiss, static. ignit ion. and
powertinc no ise wi th no perceptible
time delay combined with M ultiple
Automatic N"otch fillers 10 remove
heterodynes instantly.
~ " Br tck-wa tl" C W Filters with
bandwidths of 50 Hz to 200 Hz.
•1 unique linear phase bandpass fi lters
for RTfY.II F Packet. and SSTV.

CIRCLE 17S ON READER SERVICE CARD

W9GR US!' Fi lter $299.95
12 vnc Power Supply $ 11.95
Shipping l1ml lid/idling US 55 . overseas 5 15

,

Installs eas iIy bet wee n the rece iver und
ex ternal speaker or head phones.

W9GR DSP FILTER
1 S witch Selectable Filters in One



HOMING IN N"mb."3~y~'F...lb.,,~,

Radio Direction Rnding -...-

scope." he says. "Alter the hunt, I pick
up the scope and PlJII the whole ae
sembIy out. unplugging it from the ill
verter in the back ol lhe King cab:

Fri gid Fo xhunt ing Fun

While meny general -in te resl ham
clubs sponsor hidden t ransrnnte r
hunts. the Milwaukee area is unusual
because it has one club devoted en
tirely to T-hunting. "My first ham I3dio
rox nunt was when 1 was in the Air
Force in Minot , North uakcte." says
NOMKJ . 'w nen 1 cam e here and
lound that Ihere was an RDF club. I
really got hooked."

The Milwaukee Fo~ Hunting Club
has been active l or mo re than 12
years, wi\tl hunts every three weeks.
Hunts start at 7:30 p.m. Fridays, and
are SCheduled to lasl 90 minutes.
Boundaries are 15 miles Itom the
starting point. which is declared in ad-

Photo D. NOMKJ's moICN drrve system
uses two cogged bells for balance and
reliability. Below Ihe bollom pillow
bloCk are the sine·cosine poten/iom9
ler end coax conneclCN.

that Servo Systems' minimum order is
now $50. so it's a good idea to ar
range a group buy wilh other T
hunle rs . Whe rea s KK6CU p ul his
see-ccsme pol al Ihe bottom 01 !he
mast and lhe RF slip ring s above ii,
N0MKJ did the opposite (Photo F).

., disassembled Ihe Sine-cosine pol
and knocked cct the pin lhat holds the
shall to the wipers," says Bill. "rne
wipers then just slid off. I replaced Ihe
shalt wilh 114·inch tubillQ. doubled up
Inside for strength, To mount lhe rotary
coax connector, t Just added the next
two larger sizes of tubing on the end.
The coax COUkl ttoen be fIShed Ihrough
the shall."

An inexpensive Astron 200 wan 12
VOC-to - l 10 VAC inverter powers
NOMKJ's storage oscilloscope display
unit, whiCh is conligured lor easy in
staltation and removal (Pholo G). "I've
got all the electronics altaet\ed to the

Photo A. His friends call it the -Foxcopter," but it I'/fJver leaves the ground. BiN
Rvpp NOMK) adapted 8 design 01 Ja Mi Smith KK6CU and bUilt this motorized
quad anlenna for mobile RDF. (Pholos by NOMKJ.)

Photo C. Pillow D/ocks support Ih e
mast and p rovide low-dreg rotsuoo.
Nole ItlB notch for passing Ihe RG · 174

""',.

to shape the dowel ends lor the noek.
This allows me to adjust the length of
the shafts very closely. I originally had
2 x 2 lumber lor the boom. but I now
use a one-inch-d iamete r Fibe rglas
tube, whidl is much more rugged.

"I buitt the support frame out of
one-inch angle iron purchased at a lo
cal Farm and Fleet store. The l rame is
welOecI in mucl'l the same cooligura
lion a s KK6CU's. I use a tour-teet
FiberglaS rod. one inch in diameter. tor
Ihe mast. t got Ihe pillow blocks lor
$12 each from melocal GraillQer deal
er (Photo C):

"I plc!I.ed up a 12 voll DC drive m0

tor from Ameriean Scientific and Sur
plus (3605 Howard Street, Skokie IL
60(76). nwas inlended to be a down
rigger motor o n a ecat. II's marine
qual ity with staioress steer lhroughout.
all lor 20 bucks (Photo 0). I had 10
drive the antenna shaft with cogged
bells because the motor has 15--tooth
XL gea rs. I ~icked up 36- IOOlh cogs
lor \tie mast l rom McMaster-carr Sup
ply Company. That gives me a rotation
rate 01 40 RPM,'

McMaster-earr is a large industrial
supplier headquartered near Los An
geles. with branch warehouses in the
East and Midw est. The company's
lhick catalog is available to qual ified
customers by calling (31 0) 692-5911 .

"Rotary coax cormectors don't have
to be home-brew or expensive," Bill
adds. ., lound one in lhe McMaster
Ca rr ca lalog lor $20, part number
7631K42 (Photo E). It has two con
ductors wilh separate mercury pools
lor low noise. II you order one, be sure
10 order the malching connectOfs. part
numbers 7631 K4 7 and 7631 K48 .
They are cheap and very hard to find
elsewhere."

For the sin e-cosine potentiometer
azimuth sensor. Bill chose the model
P5-340 from servo Systems. Incorpo
rated• ...mctl costs $19.50. He reports

Joe Moel/ P.E. KOOV
P. O. Box 2508
FulJerlOfl CA 92633

The Foxcopter
Who says hams don't build any

thing nowadays? Although lew home
expenmentera lake on powerful trans
miller or sensi tive receiver projects.
lois 01 us are wil ling 10 warm up the
iron lor sinlple gtlmos such as battery
chargers and audio IiIlers . Nothing
makes you leel more like a member 01
the traditional ham community than
pointing with pride to a piece of gear
and saying" made nr

Radio Direction Finding (RDF) en
thusiasts (sometimes eaeee T·hunters
or la. hunters ) etten gel s la rted by
building their own mobile VHF quad
antennas, RF enenuetcrs. and exter
nal s-metee boxes. Sometimes they
have so much fun building them thai
they are inspi red to start more ambi·
tious projects.

"Homing In" features on the rotating
ant ennas and cathode ray tube dis
plays 01 KK6CU (October and Novem
ber 1992) and KA6S0 X and KK60S
(Noveo"t>er l !i93) have inspired many
RDFers, including Bill Rupp NOMKJ 01
Pewaukee, Wisconsin. "I really enjoy
reading about and bUilding the cre
ati ve equipment tnet people have
come up with lor foxhunling," he says.

Bill subm itted some photos 01 his
motorized QUad ROF system. $ho"';ng
the resulls of his creative mechanical
el"lglneering and parts scrounging. He
mounted it on a Irame In the bed of his
pickup truck (Photo A). The live-ele
ment quad (Photo B) is his own de
Sign. based on Iormulas in the ARRL
Anlema Compendium. Volume t.

"When COI'lstrUcling the quad 1used
arrow necks to hold \tie wires firmly in
place under tension," says Bill. .. use
5116-inch diameter wood dowels lor
shafts and a 25-ceot pencil sharpener

Photo B. For sharp bearings, NOMKJ uses a fiV9+elemenl 2 meIer cubical quad.
The sleel brackel holding Ihe boom to Ihe mast is sold 8S a producl for making
boat cover frames.
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Aval/able with AutopatchlRe.,erse
Patch/LBndllne Control: TouchTone
Control of ~arlous repeater functions;
'PL'; " Emergency PwrJlO; HIghltow
TX Pow",; Tone & Timer Units; Sharp
RX Filters; Power Amps. etc.

Of cour.e, If you do want 8 Full Fea
tured/Super Deluxe Repeate, with
Full panel metering and controls, and
a complete list of 'bul tt-In' options,
then ),ou want our SCR1400-the
new $Uccessor to the " Industry Stan
dard" SCRI00014000.

• Complete U ne of VHFIUHF Revr_
& Xmtr. Unk Boards & Assemb'.; J

also available. Plus 10, COR, OT F
Control Bds., Antennas, Ouplexel s,
Cabinets, etc. Inquire.

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

However, all of the " bells & whistles"
have been eliminated-at a large cos
savings to you! The S·7R is a real
" work-horse" basic machine designed
f or those who want excellent, super-re
liable performance-bur no friffs! For
use as a complete " stand-alone" unit.
or with a controller.

For that new Machine-Spectrum
makes 2 lines of Repeaters-the
Deluxe SCRl400 and the new basic
low cost S-7R line•

5-7R Basic Repeater
• "Stand Alone"

or use with
your cont roller

SCRI400
REPEATER Wfl50 WT. 2M Amp
"30A POWER SUPPlY.
(AI ~ems available sepa<ateIy)

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

SPECTRUM

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

the World!

Shown in optional cabinet.

Call or write today for details and prices!
Get your order in A.S.A.P.
Sold Factory Direct or through Export Sales
Reps. only.

'lfsC/ SPECTRUM COMMUNICATIONS CORP.

For ;'!fomrari(Hl, OO'l/<2I;t>",~r dutnbutor Or.__

The Packefen" Network
Switch

The PackeTcn Netwon:: Swilch is a aland-alone.
fwc-pon, low power ClSClR.ISC ~et switcill
router desigued exdusivcly fOl" "" with AX.~,

TCP!lP,:and NETIRO~t- ""..em nctworb.
_Port spced:t .. high .. 4Mbps possible with

throughput into lhc mella-bit nose
• Multiple RS-4:z:z. RS·232. and integral

modem. eliminate the need for complct
nod_tacks

-Integral. confen...ce bridse supports 100
channels with 40 USCR on each

:=a. _

Qracills, Inc .
623 Palace Street
Aurora, IL 60506
Ph: (708) 801-86OCVFAX: (708) 844-0183
Email: infoC!!gracihs com

The PackeTwin- System
The PackeTwin Sy. tem iii a complete wirelet.
comm unicat ions ')'I1cm COl" IB~ com patible
PCsthat provides ideal acccas to 9600 baud
packet radio nctworb.

• Available with an on-board G3RL'lI9600
blllld modcPl and palm-size outboard 2W
UHF radio (1100 lKIud" VQllable)

- Uses the PC: 's DMA channels to support
dati ratel • hip as IMbps_1iminatmll
the asynchroTMKII COM port boUIcncd;

- Second channel operation utillll RS-232 or
RS-422 interface

- Inchades free communication••oftwlle

Introducing two
of the best

reasons to use
packet radio

Mn .._ •• , . _
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Photo E. Bill is holding an ine lq)ensive rotary coax connector that can be mount,
ea ei/her horizontally or venically.

vance by the hider, Having different
sla rt pcrnt s allows tor variety and
opens up Iresh territory.

The hidden transmiller on 146.43
MHz must have distinctive audio and
be on for 15 eeconos per transmis
SiOn, willl 45 seconcls between trans
missions. The first team 10 fllld the T
and report on the separate call-in fre
quency wins the hunt and hides three
weeks Ialer.

In a~~iOn to after-hunr geHogeth
ers. the group meets every Friday for
lunch and a discussion 01 T-hunli ng
topics. •echnlcal and otherwise. Hunt
rules are regularly reviewed and re-

vised at these sessions. Bernie Gratz
WA9BFH publishes the club's newslet
ter, with hunt results and stories, dis
trIbuted at hu nts and othe r cl ub
events.

II was probably at a luncheon thaf
fellow hunters leamed of Bilrs motor
ized ROF system, He says, "The other
merTOers of our foxhunting club heard
I was building this thing and they la
beled i1the ·Fo. copter.' I got Quite a
bit of ribbing, but they don't laugh so
much now."

When I asll ed Bin if the Fo.copter
has made him invincible, he laughed
and said, "It has proven to be an odds,

evener. I'm a newcomer golng against
guys who have been doing II for 15
years and know au the parks and oth
er nooks and crannies. I now have at
least a five-minute advantage over
other teams on the driving portiOn of
the hunl. Unfortunately. t can't use il
when 'snifl ing' away from the truck.
rve made it into !tie lo.'s area fiiSl on
many eccascos. but I alWays seem 10
lOse on the foot hurt.·

WlOter weather" ecese't stop the in
Irapid hunters of MilWaukee, who hunt
slorm or shine, hot or cold. According
to NOMKJ, 'We had three inches of
snow during our February 1993 hunt,
whiCh made for a vel)' interesting (and
slippery) time. The tra nsmitter was
hidden halfway up a steep embank
ment that was covered in solid iCe. '

Bill says his favorite esceneoce as
the hider was last January. ' It was per
teet because there were big neees of
Iresh snow covering everything . After
we hid the transmitter, snow came
down and covered it up. I put decoy
footprints everywhere but where fhe
transmitter was."

The sport of T-hunting is rap idly
catching on in WlSCOOSin. NOMKJ reo
ccns that there are regu'ar hunts in
Racine and Sheboygan. Other readers
have reported activities in the AppIe
tonIGreen Bay area.~ 10 Bill.
there have been discussions of areaw·
id e and statewid e champ ionship
events. Apparently lots of Wisconsin
hams agree with NOMKJ wh en he

Photo F. The rolary coa. connector In
ptace af mast bottom with connectors
and coax alfaetled.

says, "T-hunting is Ihe most enjoyable
fhing I've run into in ham radio!"

Spanning the Globe " ,

Regular '1-ioming In" readers know
that hidden Iran smiller chasing goes
on around the WOI1CI. In most countries
iI's done only on foot. as an eweuc
event similar 10 orienteeiYIg. Interest
in European/Asian-style en-teet 10.'
hunting is building here. with more
hams felling me they would .ke 10 see
North Ameriean representatiOn at in
temationalloxhunt gatherings.

Well, ir s time to gel busy, because
the championship o~nizers are wait-

ORCt.E 13 ON READt::R SERVICE CARD

INTERFERENCE LOCATION EVERY ISSUE
of 73

on microfiche!

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 l it in a card file on
your desk .

The entire ru n of 73 from October, 1960
through last year is ava ilable.

We offer a battery operated hand held
viewer for $75, and a desk model for
$220. Ubraries have these readers ,

(602) 488-9755
FAX (602) 488-1295

P.O. BOX 2780
CARf1'REE. A2 85377

* 50101000 MHZ
* Sluck Microphone.
* Cable TV leak.
* Jammed Repeater.

& Cell Site.

NewTechnOlogy (patented) converts any VHFor UHFFM receiver into a sensitive Doppler shift radio
direction finder. Simply plug into receiver's antenna and external speaker jacks, MOdels available
with computer intertace, synthesized speech, fued site or mobile - 50 MHz to 16Hz, Call or write
lor details.

p DOPPLER SYSTEMS. INC.

j-Com 793 Canning Pkwj . Victor)\;Y I~S64 ' (716) 92~,O~22 ' . 'AX (716) 92~-~SSS

The collection of oyer 600 microfiche, is
ava ilable as an entire set , (no partial sets)
for $285 plus $5 for shipping (USA>.
Annual updates available to- $1 O.

Your full satisfaction is guaranteed or
your money back . Visa/Me accepted.

BUCKMASTER
PUBLISHING

"Whilehal l"
Roule 4, Box 1630

Mineral, VA 23117
703- 894-5777
800- 282-5628

Shipping'" ha ndling $5.00
Fore<gll orders $1000

\\ h~ l"l..n ' " <ea r r im?

Th.. ) IaIlK:\UUiI fiI'... ;

, ,h....·• hi'.. "ptrali"n .ilb it. 2 rol"r
U :D.

• all"• • )'''' I" • ..,\ an ..tSSII ,,~nal IInd«
II ~Il ",,'r ~ ,'orrlt-r.

, "'lui I ! " IJI '_ ' "all) . , ,,ilabl. r..",,,
lb , j " " k "n ,·.", r rig.

.11I "'" "."l<) ~~ ~u"...t'"

- .. rll ll ) au' ......'K:. .... l ll~;nt i< M«WIr' .

.......1, imolalk brl.Kn II>< ril! "..d .n
• " .rnal ""'''~..........dp........,..

_ can b< It-n ..,..l l lhe hn", .. hil, "Ptr.'int
.~S " .

\Ia ~ kllll~' r enH1\CS :III
het er nd vnes cuuwd by
t uue j-s, fu r r iers , C \V.
computer RFl and other
si uli lar l.,! lO I!

Heterodyne Headache #14.226.5
Gel fasl relief wilh a

magic i Ilntch®
~ U l llm" l k' nul,'h .. ud;" tilt..r

CIRCLE 55 ON READER SERVICE CARO

62 73 Amateur Radio Today . March, 1994



Photo G. Bill's slorsge osdlloscoptJ readout sits as/nde the transmiSSiOn hump and front s&al, with RF alfenualOIS mounted
so /he top.

ing for us. lars Nordgren SMOOY lells
me via Internet that the seventh Ama
teur Radio Direction E nding (ARDF)
championships are scheduled lo r
September 12 through 17. The
SwediSh Amateur Radio Society and
International Amateur Rad io Union
(IARU) Region 1 are sponsoring the
eve nts. to be held in Loka Bru nn ,
aboul 190 miles west of Stockholm,
Sweden. Hunts fO( four categories 01
partiCipanlS will take place on the 80
and 2 mete r ban ds, In accordance
With International ARDF rules.

P, A. Nordwaeger SMOBGU, the
Chai r of the organizing society, has
Invited national amateur radio soci
eties around the world to send thei r
bestteams. SMOOY, who Is responsi
ble 'or all the courses for the champi
onships. says he expects teams from
25 countries 10 enter, but hiS list does
not inClude USA, Canada, 0( Mexico.
rters because there are no national
foxhunt committees or championships
on our continent, even though the
IAAU Intematiol'\al Secretariat is io the
USA.

The deadline for alt Mtional soci 
eties to submit official entry forms lor
the ARDF Championships is March
12 . so It's 100 late to form a committee
and formally field a team this year.
However. Lars ind icates thai ce
servers and individual partieipants will
be welcome at the Games. Don"! wc r
ry too much about your command of
foreign tongues because Engl ish is

the olficial language of the Champi
onships.

II you woutd like to visit Sweden
and partiCipate in the search for the
WOrld'S greatest foxhunting athletes,
send E-mail to SM00Y al his Internet
address, ECSLNOkiera.ericsson.se,
or write 10 the AROF World Champi-

onships Secretariat. Grevlingsvegen
59, S-16137 Brtmma. 5we<:len

"Homing In" wiU have more inlorma
lion on inlematiol'\al championships in
future months. Meanwhile, dig ou t
your October 1993 issue 0' 73 Ama
leur Radio Today to learn about the
ru les and requirements lor ecrc-

o

peal'\lAsian slyle foxhunting. To help
set ~ a commitlee for national cham
pionships in the USA, write 10 me at
my Galilomia address 0( send E-ma~

to JoeMoellOeup.portal.com (Intemet)
or 75236,2165 (CompuServe) . My
packel address is KOOV@WB6YMH,
'SOCA.CA.USA.NOAM. iii

IC-W2A
2 Ml440MHz

Handheld

le-737
HF Transceiver

IC-728
HF Transceiver

DAYTON
DISCOUNr

DAYS MEANS
BIG COUPON

SAVINGS

ICeJIV!1
o

USED EQUIPMENT BBS 812-424-3614

IC·2330A 2M1220MHz Mobile
IC-alA 2M14401l. 2 GHz HT
IC.v21AT 2M1220MHz HT
IC-X2A 440MHz/l .2GHz HT

1e-2GXAT
2 Meter HT

1e-2 1A
2 Meter HT

IC·73S
HF Transceiver

P.O. Box 6522
220 N_ Fulton Avenue

Evansville, IN 4n19-oS22
Store Hours

MON·FR1: SAM · 5PM
SAT: 9AM - 3PM
CENTRAL TIME

SEND $1.00 FDA
NEW AND USED

EQUIPMENT SHEETS

WARRANTY SERVICE CENTER FOR:
ICOM, KENWOOD, YAESU

FOR SERVICE INFORMATION CAll
(812) 42200252

MONDAY.fRIDAY

t
HAIl STATION

TEflMS:
Prltes O. Mol inelli'. S'lpplll9.
Price and ,h llilablity Subjett 10

tIIang. Wlthout Notice
Mod lkdel'l Shipped The Sam. Day

WO's Welcome
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Photo B. Bronson Yazzie. PtJoIo C. ValY.ldia Woody.
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themselve s. We also sent a school
sweet shirt along with copies of the
school newspaper. The whole project
tOOk on such an air 01 fun lhat even
other teachers got caught up in lt. Sev
era l teache rs would sto p by each
morning to see what we were doing
wilh the "Navajo Project." They would
encoorage students in their classes 10

stop by my room 10 get an update.
Sample Items that
children make In our
shop classes came
pounng in. Ch ildren
ce runc utee sta 
Ilonery it ems from
our line graphic arts
sh09, and beautiful
ceramic and stained
glass p ieces from
those shops.

We ha ve n't re o
ceived Gary's taPe yel, but we did get
a package of beautiful samples of pet
rilied wood elong with a wonderful
sample 0 1 handcral1ed work. He senl
us a handcral1ed Navajo woman mak
ing bread. The details on it are incredi·
bte. I keep il on my desk. The kids are
lascinatect wllh il.

Both Gary and I are looking forward
10 a tun and educational year through
our ra d io contac ts on the CO All
Schools net. Please join us on Tues
days and Thursdays al 17:30 UTC on
28.303 MHz. Also look lor the aeuca
lor'SWorkshop and the Youth Forum at
fhe Dayton Harnveotion this April. Slop
by and say "hello." III

"The whole project
took on such an

air offun that even
other teachers got
caught up in it."

skyscrapers, bridges and big City lile In
geflOral. Attiludes range hom 4,000 10
more than 10,000 feet above sea level
on the reeervatce,

Gary pul several of his youngsters
on the air With some 01 mine, and the
kids look it from there, The Twin WellS
Indian School has provided a Christian
educatiOn to Native American children
lor over 31 years. I suggested 10 the
enucren Ihal we
each videotape
our re spective
scho ols, along
with our "ham pal"
letters. StuOenls at
both end s lo ved
the idea. My kids
made a major pr0

duction out of the
video so that their
new friends could
see whal a day in a big New York City
school was really like. Everything and
eve rybody got taped . Our en tire
school soon , flOW about the project.
We vldeotaped all the shop classes,
schoo l a ssembly progfams , gym
classes, concerts. and 01 course the
cafeteria.

At the children's suggestion, we
collected items that highlighted New
Yor1l, and put logether a padlage be
fore Christmas vacauon began. The
kids brought in loads 0 1 photos of New
YOr1l, attractions, like Radio City Music
Hall, the Empire State Building , and
the Statue of Uberty. Many children
wrote letters and enclosed photos of

Photo A. Navajo students ftOnl Sun Valley. AtizOrJ,a.

I
I,

Sharing Experiences

Thls firs t group of eager beavers
educated the rest of the class with
some background about Ille Navajos,
like thp fact mat the Nava jos call
themselves "Oine" (pronouroced "di '
oay"), which derives from the group's
tradltionat Athabaskan language, al1d
can mean both "people 01 the earth'
and "man." Th e term "Navajo," we
teamed, has no clear meaning and
was bestowed by the Spanish during
the periOd that they claimed control
over the 17 miNion acres thai is now
Navajo tand. One of my 7th graders
brought in an article lrom the local
Sla ten Island newspaper In December
tilled, "Navajos Want to Change Their
'Foreign' Name." II seems as though
ee 2OO.000·mernber Navajo Nation
has begun holding public hearings 0f1

a prop osa l 10 aba ndon the term
"Navajo" in favor 01 "Oine." Many older
Navajos cannot even pronounce the
word. because the V SOIJnd does not
exist in their language.

While my students were busy as
similating au me in fo rmation they
could about their counterparts in Sun
Valley, Gary's students were express
ing an Interest In learning more about
the Verrazano Bridge and the Staten
Island ferry. liVing on lhe country's
targesl Indian reservation , which
stretches inlo Arizona, New Mexieo
and Utah, 0f1 over 16 m~lion acres of
rorests . sand dun es , mounta ins ,
mesas and buttes. Gary's kids were 01

cour se curio us ab ou t Manhatta n ,

teresting 10 them. I am always amazed
al how well this approach wo r1(s . I
have no doubts that the lact it's a ham
radio program we' re ta lking about
makes a big cmerence. What other
subject co mes close to ollering Ihe
myriad of adventures and opportuni
res lor ellploratiOn that ham racio in a
classroom does?

Twin Wells Indian School
Speaks with I.S, 72

Early in Il1e fal of 1993 the kids in
my ham radio dasses wete reaNy ex
cited about a contacl we made with
children trom the Navajo Indian Rese r
vat ion in Ar izona on the CO All
Schools Net. OUf initial contact was
wit h a teacher. Gary Rag sd ale
KB7PXt. Gary's 8f1lhusiasm and won·
dertul way of descfibing things on \he
reservation made the children at my
end eager to making con tacts each
week.

It was fun 10 watch \he irocredUlous
lookS 0f1 my students' laces as they
kstened to Gary eescree their school
in Sun Valley, Arizona, as having less
Ihan 100 children in grades one
through eighl. You can appreciate the
culture shock when you realize that
we have over 1,BOO students in our In
termediate school in grades six, seven
and eighl.

Alter several phone conversations,
Gary and I quiCkly realized the ercr
mous potential lor culture sharing thai
we had. He is busi ly convincing the
administration 10 aaowhim to set up a
regulal sctIadule<t ham radIO class at
TwWl Wells. As of this writing. he must
walk the children to his ham shack
lrom whatever class the(re in. So lar.
aceofdUlQ 10 Gary. the administration
likes what they see.

Arter the urst radio contact in Octo
ber. I was delighted 10 see that some
01 my 6th graders rea"y got iota it by
suggesting 10 me that they be allowed
to clo an ewa-creot repol1 aboul the
NavaJOS. In my eesses. I fIOYel' assign
homework. I clo encourage the young
sters, however, to do extra-credit p ro
jects when something is especially ln-

Carole Perry WB2M(;P
Media Mentors. Inc.
P. O. 80l( 131646
Staten Island NY I 0313-{}()()6



PholO A. Ten-Toc·s new Scout getting a shakedown doring the fanQRP ARCI conlest

QRP

Midlael Btyoe WB8VGE
2225 Mayflower NW
MaSSillOn OH 44646

Th is month, 111clean up some of lhe
loose ends laying around. BUI first, the
biggest event of the year Is very close
at hand: the annual Dayton a an weo
lion. held in Dayton, Ohi(). The Dayton
Hamvenlion has become the M"<X'3 rOt
ham radio tans. Every ham should
make it to lhiS namrest once in his lile
lime.

Again this year the QR P ARCI club.
along wilh others interested in ORP
and low-power ham radio, will be stay
ing at the Days Inn-DaytOn South. It's
the same pIaee as Iasl year. All \hOse
who made the~ in '93 agree it's the

best place we have ever been in. Why,
even the cockroaches are well-man
rerec. What really surprised me about
this hotel is thai it has several ice mak
ers that work! That's a quantum leap
from the Bellon Inn we used 10 stay at.
There is a swimming pool, sauna .
weight room and a very large corller
enee room. We ti lled this place 10
standing room only on Saturday nlg!ll.
An exce llent (but not cheap) srt-eown
restaurant Is also inside the hote l. If

Number 15 on YO1M' Feedback card

Low Power Operation

you don1 want to eat at the hotel. ham
burger alley is right down the road.
And. the Dayton MaU is just down the
street from the holel.

II's nol as close to me Hamvention
as some of the other hotels and me
teis. but it's not too far down the beat
en tra il euner. 0 1cour se . you can
(should!) leave your car al the hotel
and tide the Hamveolion buses to and
l rom Hara Arena, where the HatrMln·
lion Is held .

The room rate is $70 a nigh!. If we,
lhe ORP ARCI, !ill up more than the at
lolled rooms we have re served, we
may get a price break. Since I'm wril
ng lt1is in the first week of Na.'enbef, I
can't say what the rlnal pt'ice per night
will be, but figure on $70 a night.

II you would l ike to stay wi th a
bunch of ORPers all under one rcor.
then you need to send Myron Koyle,
1101 Miles Avenue SW, Canton OH
44710, several Items. First, you need
10 send him two business-sized SAS
Es. Next, you'U need a check made out
10 the Days Inn-Dayton Soulh tor one
nigh!. The last item is a ~ of who wiI
be staying with you in your room. Don1
wait too long. Rooms go Quite Quickly
and there is always a waiting list You

can call Myron at (216) 477·5717.
Please, don't can collect.

We always have a great lime al lhe
Dayton a amvenuon. You can meet
many of lhe people behind the calls in
the hospitality room. tast yea r Roy
Lewall en W7EL and Wes Hayward
W7Z01 stopped by Saturday night.
Many 01 the ORP vendors bring in their
newest wares to show in the hospitality
room. Las! year, Oak Hi ll Research
Showed off Ihe new ORP Spirit. S&S

Engineering introduced their dig itized
ARK-40 transceiver. and Bill Hickox
had his Tejas RF producls on display,
10 0 . Of course, the G·ORP club was
lhere as well wilh their goodies to show.
Why, even Mike Bryce WBaVG E
showed up hocking his newest solar
panels and control syslems. There are
usually several ORP stations operating
at any given time in the hospitality
room.

Of course, you cco't have 10 slay al

PCB and SCHEMATIC CAD.

VISA and
MasterCard
Welcome

• Runs on
PC/XTlATl286/386 with
Here , CGA, EGA, VGA.

• Design Single sided,
Double sided and
Multilayer boards.

• Provides Surfa ce Mount
support .

• Standard output includes
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 World-wide.

• Much easier than
Lightbox and tapes.

• SUPERBLY EASY TO
LEARN AND USE.

• NOI Copy Protected.

EASY-PC$195
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EASY-PC
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...

Numb er One Systems
REF: 73AR, 1795 Granger Avenue, Los Altos , CA 94024

Telephone: Fax:
USA: (41 5) 968 9306 USA: (415) 968 9306
Intn l:- +44-480-46177 8 Intnl:- +44-480-494042
UK :- 0480 461778 UK :- 0480 494042
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PhoIo B. J1le HQwes 30 meter transceiver gomg lOgef/ler.

the Days Inn Soulh 10 be part of the
hospilality group. Drop by anytime dur
ing the hamvenlion, but make plans for
Saturday night. II's our biggie. Satur
day~ is an informal ARCI mooting,
pizza party and radiO time an in one
room, Slop by and toin in Ihe story
telling , Aller all, anytime you 're more
than 25 miles trom home, you're an ex-

oe"
Clubs to Join

I tlsted the ORP ARCI in my "Chal
lenge 01 ORP" art icle in Ihe october
'93 issue of 73 Amateur Radio Today. II
you want a PR hanclout about the club,
all you need 10 do is drop me a note
....ith $2 lor shi pping 10 my address
aboYe. There is no need to include an
SASE. II you wanl 10 inClude one , an
address label .... ill speed up you r re.......

Since OR P is becoming a hot ilem
loday, there are several other clubs
you may want to join. The Michigan
ORP club has been around lor a while.
Their Five Wa ller i s a n excellenl
source of mtcrmaucn for the ORPer.
Their address is: M·OA P Club, 5346
West Francis Road, C lio Ml 48420,
Membership is $7 \0 join and $5 for a
club renewal.

The G-QRP, based in England. is al
so worthwhile \0 join. It's even easier \0
)oin than it was 'Nherll became a mem
ber. Today you can join Ihe G-OAP
dub by sending a check or money or
der tor $12 lor a new rnetTtleI or $10

lor renewal 10: Luke Dodds. 2852 Oak
Forest. Grapevine TX 76051.

The New England OAP club has
grown sleadily in the past few years.
Their ORP NE newsletter, 72, is lull of
reviews of pn:x1ucts, club lJlotects and
membership new s. Their add ress is:
Nottheast ORP Club, Membership
Mar'lager, Jack Frake NG1 G, P,O, Box
11 53 , Barnard VT 05031. I don 'l know
what the dues are, but a check lor $12
should cover it. II not, by all means lei
me know so I can update all our read
.~

I can't lind in my pues 01 paper the
mailing address for the Northwest ORP
club. Help!

00 you go Ihrough more soldering
iron tips lhan OSL cards? II so. you
rrighl be interested in I-#orm-brew; For
Amateur Radio Designers and
Builders. 11 you're interested. ccotact
George DeGrazio WF0K, editor and
publisher, P.O. Box 26OOS3 Lakewood
CO 80226-0063. For slbscriptions and
ad orders contact Ihem at 1-800-5
HAM RIG.

If you call make it 10 Dayton, you
call Join, renew and inqui re abou t
membership in rrost 01me clubs listed.
Be sure you slop by and say hello 10
everyone at me teems.

Ki ts and More

The Northem California ORP club is
also very active, but alas, I 000'1 have
an address for them. Anyone know
who and hOW much? Drop me a note

with the details. I can teR you their Nor
Cal 40 club kit is very popular, In tact, il
has been sold out several times, II's
nothing reallancy, but a step up and in
me right oeecncn. The receiver is a suo
perhet .... ith an IF 01 4.915 MHz, The

novel receiver design uses no IF alT'4JlI ·
ters. The VFO coerates at 2.085 MHz.
The audiO OUIpul is nol enough 10 drtve
a speaker and the AGC is accc-oe
rived. Even wilh these limits, it sure
beats a sloppily-designed dired con·

version receiver.
The transmitter produces 2 watls of

outpul on 40 meters. You gel about 35
to 40 kHz coverage on 40 melers. Tun
Ing is via a single-lurn pol, not a vari
able ceoecncc II you want more infor
malion aboul tne NolCal 40, contact
J im Cales, 324 1 Eastwood Road,
Sacramenlo CA 95821. Don't send me
hale mail it the kils are all sold out......

Looking for crystals lor the popular

CIRCLE 10 ON READER SERVICE CARD

10·8 Automatic Morse Station Identifier

CIRCLE 33 ON REAOER SERVICECARD

7IAS!
,,"'U.,..

/WHO
JNFQRM'TJOff
fOR....,.
cotnmm

~_.--
new WORLDWIDE RADIO

ATlAS will help rnc:*.e you
QSO'I more fun and I"'....iiiirleresting. When you tolk to
00 overseas hem you will
know mofe CJbooJt his

cCU1hy. Includes rocIo and I ;;~;a;~o;;i{>i:~a1 lnlOl nlOtion Iof
countries. More

-

~~· · :!·u
••••. '••••

• , • 3

• • •
, • •
• 0 • ~

•

$89.95 each
progr~mmjng keyb04rd IrtCl lH1«J

Programmable Features
• f1gM prot),'i'tM1JIJII sMc/aDle. mtSS.IQts

• CW speeIJ /rom 1 III 99 WPM
• ID tnfrrn/~ /rom 1·99 """<lIeS
• ID /IlJ/d dI _ IrDm 1)-99_
• CW _ ~ /rom JOD Ill., JO(J() Ill.
• FtrJ(rI po:n1l..,..-wI frill! 0., 9 9 _
• CW 0' I/CW 11I»_'

• 1,I1n lo1lu '~ in size. 1 8S -~ 1 12-. 0 35'

• '\o1. I'V~ F immune
• A. II coonecl lO/lS maoe " ,Ih moemmlnlo1lur! ~ILI\l aM SOCkel " ,I n color ~cled " ,res Jt~ache<l

• CMOS moc'oj:lTOCtssor 101 low Wltage . .", cu,rt<ll ~ral00n 6 t:l20 VCC un ~u·ate<l al 6ma
• tow llIS1:l11ion, low 1IIIlIedInCe. idlUstlble S'ne'WM ~tPU1 (lie a WIlS peak til peak

• Crysl3I corn~te<l for Ilq1 .ateuracy
• hfOS/Rlle' PIT MPUl (10 ..". I'JIl$ITIIlIe' ..... '0 •• Del"ll sent). e an~ coIKIC<

trJnsrs'I3I' \nat I\andlIt SO VOC a 3I»r.a
• f da PfOQ *"" SUPPL 'ED ke'ytloiolI
•~ _ 1C r4u1e .....,~. plus 10neS 10~ jiI"'l1''''''*''II1'V

• ,,'9"'''.'' ~ PnCIItl a 1'IOfI-'oIIlla'f HPl(lM~ "'" ee~ I: PI twre
• "1" ,.."."n _ 200 Cha<Xln~

• 1'W' ID ...." KlI¥e ft'9" or low
• ,_ '0 WIfrI iICtI\IlI II"IIh 0' lOw w.. _ o'l lD ""'" CI\U'tIo!I 1$ de. 01' 1r.Illoe

• GeneroI1es~ CtIO.I'le$y tone 1I iIfl(I III user tranSI'III$$O'I I _

•~ SIOelI l;lpe ao"CI -.ntlflQ II.1l'l!war!~ 101 quoc ~ mounll1"'11

• ~JI""'II lempera1U" range -30 OolJ'el!S C Ie + 65 lleQi'ees C
• fu~ one ~¥ warrJ'l1V"""" rflllfned 10 IPIe tac101"i for "ll<I~

• IrmIe(liJl' """ doll' !leO"'",

Compal 'ble with Commercial, Public Safety. and Amateur Radio
applications. Uses include Repeater Identifiers, Base suuce Identi fiers,
Beacons. ON Memory Keyars, etc. areet for FC C 10 Compliance.
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be small modules 0 1 some sort. Did
you know Ten-Tee used 10 sell only
kils? These older kits became the ba
sic PM series of ORP transceivers .

'teias RF Engineeliflg will be intro
ducirtg a line of kits to build your own
rigs. These will be building blocks you
can connect together. and should be
V6fY popular with ORP buildefs. An you
have to do is interconnect the assem
bled PC boards into the configuration
you require.

Spri ng ARCI ORP Co ntest

Take some time off from your build
ing to operate the spring ARCI ORP
eoerest, I won' get into the scoring, as
it gets a bit 001.""".The frequencies
are the ORP caling lreqUfll'lQes plus or
minus the ORM. Most of the activity is
cenlefed on 7.040 MHz and on 14 .040
MHz. Also check 7 .030 MHz and
14.060 MHz. Check the various maga
Zines for conlesl days and times.

The e..change is simple . All you
I"ICed is the RST, ORP ARCI member
nurrber and Slate. If you don't have a
number, then you use your power in
stead. By me way, th is is one 01 the
few contests In which everyone is nOI
5NN!

That's all this month. I will be work
Ing the contest oil and on , depend
ing on my work schedule. I'U be run
ning a home-brew 40 rreter transceiv
er. We can lie about how great we did
when we rreet at OaylOfl ~. see you

lherel III

just about every project in 05T, CO,
Radio Fun, and 73 Arnaler,w Radio To
day: All the PC boards FAR makes are
made of G-10 Fiberglas and then sol
der-rallowed. MOSI of the PC boards
nave a silk-screened parts overlay on
them. FAR Circuils PC boards are first·
class all the way,

A&A Engineering, 2531 West LaPal
rna, Unit K, Anaheim CA 92801, also
carries many popular kits lor the ORP
er. Of note is their popu lar transceiver
lor either 20 or 40 meters, This project
came Irom O5T, October '90 and Jan
uary '91, and was designed by Gary
Breed K9AY. This naescew er workS
ygry well indeed.

And. Ten·Tee has introduced a ~ne

of kits. I donl have the lun details yet
on what they offer I suspect they win

QRP NETS
Net Name -"",. D., UTC
Be Group (S5Bl 3.729 Ellery day 0300'0530
New England ORP 3.855 ""'""" 0200
North West ORP 10.123 ""'""" 0200
SEN (ORP ARCI) 7.000 Tuesday 0100
MiC/'Iipan ORP 3.535 Tuesday 0200
GLN (ORP ARCI) 3 .560 Wedncsclay 0200
GSN (ORP ARCI) 3 .560 Wednesday 0200
WSN·80 (ORP ARCI) 3.560 Wednesday 0300
Ncnbeastuanos 3.560 Thursday 0200
NEN (ORP ARCI) 7.040 saturday 1300
Northwest ORP 7.035 Saturday 1530
WSN·40 (ORP ARCI) 7.040 Saturday 1700
OK ORP Group 7.060 Sunday 1330
VEORP 14.0606 Sunday 1800
TSCN (ORP ARC I) 28,332 Sunday 1900
TCN (ORP ARCI) 14,060 Sunday 2300

KITS, 171 Springlake Drive, Spartan
burg SC 29302; 1-803-583-1304. Most
of thei r kits are based on the work
done by Doug Demaw. .....e never as
sembled any 01 theIr kits, but the y

""""'-Townsend Ele ctronics , P.O. Bo..
415. Princeton IN 46562. handles the
Howes kits I rom England. There are
quite a few different kits available Irom
Howes . Drop Jim Townsend a note
asking lor his tatest catalog. I'll nave a
f ull rev iew 0 1 the Howes 30 me ter
transceiver in 73 Amateur Radio To 
day. Watch lor it.

Of course, if you donl want a corn
pete kit. you more than likely can get
just the PC board you I"ICed from FAR
Circuits. 18N640 Field Court. Dundee
IL 6011 8. FAR carries PC boards from

~~~~;;;;;;;;;;;;:;;~DON'T MISS THIS ONE!

ORP rreqeeoces. but can't make the
min imum order Irom Bob's Crystal
eonvanv1 Wei, you can pound brass
10 your heart's content it you ordef your
rocks from Bill "'elsey N8ET. 3521
Spring Lake Drive, FmJay OH 45840.
He has a stoce of crystals on the popu
lar ORP frequencies for only $5 each.
By the way, BiHalso stocks Kanga kits,
the 'rechnc -whlzzy kit from 73 Ama·
leur Radio Today, and other ORP
goodies as well.

II you're looki ng for some serious
building without spending all your beer
money, then how about a 20 meter su
perhet ORP nanscevee lor $50? This
pro;ocl comes Irom the ORP Quarterly
and was designed by Dave Be nson
NN1G. Irs an NE602-based s~het

WIth 2 warts of RF on 20 meters. I have
one 111 be showcasif"I!J here in the c0rn

ing mooths. You can pick one up lrom
Danny Stevig KA7QJY, Dan's Small
Parts and Kits. 1935 South 3rd West
'1 , Mlssolula MT 5980 1; (406) 543
2872. Add 53 shippif"I!J for the superhet
receiver.

Dan always has a great selection of
parts for the home operator, His catalog
is just a couple 01sheets 01 paper, but il
you build your own gear, you need
those sheets! Dan also has several oth
er kits at very good prices. The ever
poputar Two-Fer is fealured (the ver
Sion I did in this column). There Is no
minimum order Irom Dan's Small Paris.

II you're looking for kits Irom the
ARRL you rr;ght be interesled in 624

l rtli Olo OIl «t.d F~rc~ DJ ee h ID.) Now Shipp ingl
f/tNAM rod io transmitters hove Q unique frequency
versus t ime stcrt-up characteristic-even radios of the
same make ' and model. This -f ingerPrint- can be
captured. " stored and onolvzed. .Our exclusIve h iD
Software and the patented technology of the TxlD·l
IBM/Compatible circuit board con help vcu ident ifv
the abusers on '/OUr repeater! Or help you keep track
of the number of radios per account on commercial
repeaters. cress 'and DTMF decodIng. os well os
Spectrum Occupancy and Deviation measurement
fea tures further enhance the system. .

',; (all or \ll't te for a brodue uJf th full details..
additional e~es.ad tedYHcoi specl ftcoUons.

." TzID. l with Software $699.00
~ U'S GrouncfUSA: sa.OO

V\soC>IMC 0IId twO. occ.pted. coo on costI or~ Q-d<w basts Of'i¥,

-- .. ' O;d::2{8OO)Die90SS' .. II
.. . : ~ Info: (503) 681·2118 Fat: (503) 631-21.12 .. JJ

if'b,-.-....--I

1;xID-1
Transmitter

FingerPrinting
... Sustern ,.~:,

•

,,
•

THE LARGEST SHOW OF ITS KIND
IN THE MID-ATLANTIC AREA

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 bysdvanca ..la' Ragis/er NOWI
call: 410~AM-FEST Write: G.B.H.& C.
Or: 1-800~AM-FEST Post Office Box 95
Anytime. for Voice or.,EAX Info Timonium, MD 21094

GREATER BALTIMORE
HAMBOREE AND
[[ImPlJTERfE5T

HOST TO THE

ARRL MD STATE CONVENTION
1- - - - - - 0.

MARCH 26 & 27,1994
Maryland State Fair Grounds

Timonium, Maryland

CIRCLE 248 ON R OER SERVICE CARD
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PACKET & cOMpiJiiRi

Jeffrey Sloman NtEWO
eo. Box 636
Frank.lin IN 46131

Getting S larted with TCPnp. Part 6

Well. like some very large percent
age ol lhe rest cl lhe US. the no (I am
told it comes from Beijing) struck hefe.
For a week I have been unable 10 ec
any substant ial work, and as I type
It1is. I am uooer the weather. Because I
don' wanl to teave you without useful
Info rmation Ihis monlh, here are a ceo-

Digital Amateur Radio

pie of important l iles thaI are used by
JNOS-a wo rki ng AUTOEXEC.
NOS file, and a descliption of how 10
assign user permissions in the FT·
PUSERS file. ... talk more about these
ne xt month , but al least you'll have
them in Iron! 01 you. and you can ex
periment wilh It1em untilltlen.

Nole thai this AUTOEXEC .NOS file
may produce errors wilh certain ver
SiOns 01 JNOS, but it should slin walk,
Unfortunately. JNOS does not neces
sarily maintain compatlbUi ly between

versions. The differences are usualy
ITVnor, though. In a ny 01 the lext liles
used by J NOS, any line or portion pre
ceded by a pound sign (I ) Is coosid
ereel a comment and Ignored.

Th is Is pretty much the AUTOEX
Ee .NOS used here at N1EWO. We
will discuss some 01 the more esoteric
entr ies In future columns. Be sure 10
use your OWN call and IP address if
you try to copy this file!

FTPUSERS

JNOS uses a file cal1ecl FTPUSERS
10 assign permi$SiOnS 10 the users who
ccnnect to your station. The entrieS in
the file are vefY sirTl>le. lor example:

nl8WO bIort Ipublic 63
where:
ntewc is the call of the user:
blort Is the assigned password (an

asterisk l"J ind icates that any pass
word should be accepled);

l public is the directory into wh iCh
tl'le user is pla ced when making an
FTPconnectiOnto yourstation.

The user can then access and di
rectory below , but none above, the
soecned one: aoc. finally, 63 is a nure
ber indicating the permissions granted
to the user. This Is a "bitwise" ocera
tion and each bit which is turned on in
a binary verslcn 01 the number Indi·
cates a granted permiSSion_ Don't wor
ry , though, no b inary math is re 
quired-just add l.4l the numberS cor
respond ing to the permissions yo u
wish to grant from the list below; the
result is what you need. I hope you
find this Information useful. We'll gel
back to tutorial discussion rext month .
73 de N1EWO. III

Figure 1

# Th i s a tt a che s the TNC t o J NOS
# asy " a sync (corom por t )
• Ox3 f 8 : base addres s
# 4 " I RQ

• ax25 " mode
• dap • neme
• 204 8 " buffer
• 256 • ~U l Maxim~~ ~ransm ission Uni t ) l i ke

ta -

TCPIIP In

• Sets the t r a nsmi s -

linea r,
2048
datagram

the
I ds p i nt e r fa c e . Sends
I unco~~ected mode .

••
I t can be done manual ly-wi th a corom prog r am.
mOs t ~~s use t he c~nd KI SS O~ .

~ram dsp 1 20 • TX de l ay Ix 10mS)
~ram ds p 2 63 ' Pers i s te:1ce 10- 255 )
par~ d sp 3 10 I S loe Time t x 10mS)
param dsp 4 10 • ':'X ta il (x 10mS )
param dsp 5 0 • O"HOX
pa ram d ap d: r 1
pa r am dsp rts 1
'-- S LIP-P--
• This section i s l i ke the previou s at tach,
• except tha t i t sets up a SLIP (Se r i a l Line
I I nterne~ Protoco l ) interface ove r a wi red
I conne c t i on _ This is us ed he r e to c onnec t
• •. ht wo mac.. i nea t og e t er ,

a ttach a ay Ox2f 8 3 SLI? wire 2048 256

tra c e war e 111

'---AX.25- - -
• Thi s sec c Icn sets the AX. 25 pe r arneter s f o r t he
sta t ion
a x25 bcint erva 1840
ax25 bcte x t M!m ~lEWO tra il box [44 . 48 .70 . 21]
ax25 d ig ipea t dsp on
a x25 i r t t 2500
ax2 5 trax j" rQ7e 2
ax2 5 ;nIclen 256
ax25 pthresh 128
ax25 retry 10
ax25 t 3 650 00
ax2 5 t4 300
ax25 t ime r type
ax25 version
a x25 wi ndow
mode dsp
s I o n mode f o r

4800

. . , . ----
-l :1COn ~ lg

• Th i s section conf igures t he vario;.!s a tt ac~ed i n 
t e r fa c e s
• dsp
i f c onf i g ds p broadca st 44, ..8 . 255 . 255
ifc on f i g ds p n e t mesk OxFFOOOO OO • This L i ne
s e t s the IP ma s k ,
• which det ermi nes t he addressi ng c~as s of the s ta
t ion , Mos~ amat eur
I 7CPl i ? nets use t he ~a s~ s hown ce~e.

ifconf ig dsp descr iption - Ra d i o port 1145 . 510] 
I Th i s i s t he

JNOS
t h i s

Ox3f8 4 ax25 d ap 2048 256

s pee d i n bps
• Turns on mOnitoring for

nl ewo I Thi s host ' S name
n l ewo I This hos: ' s AX_ 25 cal l
I ~JST precede 'a ttach'

I ~ost names . Turn ing t h i s o ff c a n
I spe ed t h ings up.
44 . 48. 70.21 I Thi s hos t'S IF ad-

' - - -TX- 
at t ach asy

o/ltte nded
i s a t yes
l og yes

to

I 48 00 " por t
t r ec e dsp I II
th i s

PACL:::~

on I Allows TTY link connect ions
I 286 /386 c l ock
• ~~rns on log (ea r l i e r ve r s ions
• need a f ilena~e, not -yes ·

r-box tlllsg " I m Welcome to NIEWO , [..4.48. 70.21 ] (e 
I Thi s l i ne sets t he mess age t ha t sta tions see when
t el ne tinq
I t o you r s t ati on . I t is di spl ayed befor e t he l ogi n
prompt .
motd · Cong r a t u l a t i ons , you've c onnected . M

I Th is line s e t s t he message t ha t i s d isp layed when

•
• s~ a~:on co~~ect s t o you~ t ~y ~ i~k serve~ .

cio~ain cache size 30 • The ~ax n~~ber of
r esol ved add~es ses

• t hac will be cac~ed by J NOS
domai n su f fi x arpr. orq . I The su f f i x chat wil l
be appended whert

I :-lone is othe rw ise provided
doma i n t ~ans la t e off , Determines whether
J NOS wi ll try to

# t r a ns l a t e f r om numerica l a ddr e sses

4800

i p eddreas
d r e s s
hos tnarne
a:o; 25 :::yc o/l ll

• i nterface : 1: ASCII
• 1 • input on
• 1 " ou t put on

· -------ini t ia l iz"c------
':-;0.::: : The T:--iC mast; be set t o iGSS mode for
I t o work . This is not acco~pl i s~ed i n
f i le .
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Agure 1 (continued)

• text description us ed by JNOS f o r i n f o rma t i onal
displ ays about this
• interface.
• wi re
ifconfig wi re broadc a s t 44 . 48.255 . 255
i f conf i g wi r e netmask OxFFOOOOOO
i fconfig wire description · SLI P t o 44 _48 _70 _22 ~

I--TCP/ IP defaul ts--
ip ttl 10 • IP Time-To-Live sareme ce r
t cp ms s 216 , Maxi mum Segment Size
t cp irt t 65000 ' Ini tial Round Tr i p Ti me e e -
t t mate--
I which i s used a s a guess un ti l the actua l t i me can
be dezerra f ned ,
• I f your LAN i s very busy and your s t ation seems to
s end a bunch of
• retries a nd then set t le down. thi s number s houl d
probably be higher.
r.cp window 216
.----servers----
I This sect i on starts the va rious serve r s buil t i nto
JNOS

fi nger
f<p
popJ
r emote
smt p
t elnet
tty link

'- - FT'o-p- 
bina ry
s tandard

star t
sta rt
s tart
start
sta r t
st a rt
s t a r t

•
f t y pe
ecr

• I P r out ing'----
r oute addpr ivate defaul t dsp
r oute drop 44 / 8 wi re
r out e a dd 44 .4 8 . 70 . 22 wi re
a rp publish 44 .48 . 70 .22 ax2 5 nl ewa dsp

• - ma il box'- - -
:::hird-party on I All ows t he BBS t o handle
t h i rd party ma il
s mtp t imer 600 I Timer for SMTP poll ing
s mtp usernx on
smtp mode r o ute
smtp k i ck

ax25
convers

start
sta rt

Ox400 No send command from BBS
Ox800 No read command from BBS
Ox lOOO No thi r d - pa r t y ma il f r om BBS
Ox2000 User i s a BBS
Ox4000 Expert Us e r flag
Ox8000 No conver s c omma nd from BBS
OxlOOOO No escape c ha r a c t e r from BBS
Ox2 0000 No lists d isplayed on BBS

Figure 2
1024
2048
40 96
81 92
16384
327 68
65536
131072

Read files
Cr ea t e fi l es
OVe rwr i te o r Del e t e f iles
AX .25 ga t eway oper ation from BBS
Te lnet gat eway ope r a tion f r om BBS
NET /ROM gatewa y ope r a ti on f r om BBS
Re mote Sysop a ccess
User i s banned from t he BBS

(he x)
oxi
Ox2
Ox,
Ox8
Ox i O
Ox20
Ox4 0
Ox80

1
2,
8
16
32

"128

CIRCLE 324 ON READER SERVICE CARD

4309 Northem Pike Blvd.
Monroeville, PA 15146

(412)374-9744
FOR ORDERS ONLY CALL

(800) 85«181 5

FOR %HA W,

ON"-
SPECIALlNG IN PREOWNEO

AMATEUR AND SHO RTWAVE EQUIPMENT

BUY. SELL. LOVE TO TRADE
We Carry AU Major araoc s 01 NewEQUipment

Walking-Stick Yagi?
!W1d;1in l"'" h,,"'__il '" ..,.I I<:=l "d " -
"""'" "I. umlnu", "" ,h IUI>l>c, " , BUI in_
_ideue all !he e"''''''nl5 of • 4 . le"",nl Y0!l!rlho,fi: IOQ<lI,c:r in 2 m,". '"" . Rclllly I,,, ,'''' .

unl. Rc-....y In gel ) ,"" <I~.n. 1 " . 1of • 1M'.,
;n'" II>I, IqlCaIC"f. N" 1" ,0; ". u, dmp . 00 ~""
b " , h"~'% I'" dun and IIg11'.nd ~",~h.2mol... ' . em U~. Weighs 0011 1 Ih.
AcId $(, $.h ipping & Handling. Inlo I.

AntennaslJh t O"ur IlolLine
Ao, 5001\2-5 I'rm-o lIT 8#10$ lW l 373 8425

CIRCLE 3N OH READER SERVICE CARD

Sell your product in 73 Amateur Radio Today
Call Dan Harper today.. . HIOO-274-7373

" .. ~ou _rilHl about
• C'lI Ol". g1 .-t1c '111' bon, TV

_ d1Mrtbution _ . poor
__ pwobn-. or EW
RFI? The OIGI-FIELD f,.ld
SII.~_"pulJ'OU"_
_.~leso>Oi... rADC
ICl ~ 12 GHZ, I ...., deIed:5
poIIlnIiII ..........,-= .-
'lion 1\ala'dS. • 1& Rll ... , R, III
100I Iornwae-urlllg TVwu
d1.lJlINIion IoN. In -'dibOll
OIGI-4'lELD eRn easIy frlcl 6O-+tz
AC-tn. i .........a ,......
mallrIIlrI.rnenCalicll diIsn¥
ing """""'" 5''''8.''' • 100
MItl ModII'A' 150 IW'IO Wall$. W P. -J
ModII"II" 2 f\lWlO-- to. _ _
To order call - (800) AELD 58 (343--5358)
l .O, Engineering 16350V..-.nElM;f
s.. 125. Encn>. CA 91436 PH (81 ~1692 ·818-Jo45.(fj17f.

CIRCLE 293 ON READER SERVlC1: CARD

DIGI-FIELD
FIELD STRENGTH M ETE R

$1399"J--lPM suo"",

ll}. ,

Obj«t Orinlkd
Hu rh....n-

Actual Circuit Emulation
A better way tban ICE!

• More po iUl ..1Odo leu «1St lJIe ~Botud'"
• Dri>'en LCD.DTJl,I f __
. £ . 1.....1~ ..pptr lOr

24 Ilotor ..., ....u.-
• R iRd,p ' RLtl, ., f'C
• " · IH 111'I,,",," "''''ptel'
.. ~a..ni, Ii-.pk • • pa.......

• 8M'" reIi<INc f wtto epIiooo
. l 'w .. pnc... . _ bW PCeard
• ,\. _ rce il iIKlwd d "'"'"-I. _

I'.rta. PC Ddor ,\ bl«I'19S"'1
. C. ble. Bt-eld'-ni, hw ....", ...._.._-_...........----

Do you usc a

J URASSIC REPEATER
lhen fasr forward 10 1994
• Add A Digital Vo ice

Messaging System To
Your Repealer

• Leave Voice Messages For Each Other
• Get Packet Cluster Info In Voice

• Schedule v oice Announcemen ts

• Computer Board And Software $259

C.all Toll Free FOl" In ro Pa("ka~

1 -800-563·SJ~ 1 Toll Pree From USA
I ·J(J6-71U 44SI Dirttt

DIGITAL Communications lnc.,
Gen!oral Deli.......,.Pilol Bu''-. 51(. c.....da SOC 320

CIRCLE ,.t0 ,. READER SERVICE CARO
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Arv
Bill Brown WBBELK
d o 73 Magazine
70 Route 202 North
Peterborough NH 03458

ATCO Repeater System
Severa l members or the AlGO

(Amateur Television in Central Ohio)
group have recently put together a
wide-coverage ATV repeater system
(WA8RUTIR) . From its vantage point
on lop 01 the tanest building in down
town Columbus , the repeater signal
has been provid ing fantastic coverage
around the region.

sem-sne Repeater

To overcome the inherent problems
with an in-band repeater (439.25 MHz:
in and 427.25 MHz oul), they oecoco
10 go with a split -si te system . The
transmitter is located on lop of the
Sla te Office Tower (650 teet above
street level) and. although the receive

Number 17 on your Feedback card

Ham Televis ion

site is low profile at the moment, it will
soon be located at the 300-1001 level
of a TV tower about one mile Irom the
transmit site, The two sites are linked
together on 910.25 MHz. ln essence,
there are two crossband repeaters
linked together. In fact, several ATVers
in the area are using converted li
cense-free transmitters to access the
transmit site repeater on 910.25 MHz,
some with only a few mmwaus of out
put power.

The Transmit System

Designed by Ken WA8RUT, the
transmit site (see Figure 1) functions
as a fully functional c rossband re 
peater with an input on 910.25 MHz
and outputs on 427.25 MHz as well as
1258 MHz FM ATV. This versatile sys
tem allows ATVers the flexibility of us
ing a variety of modes and trequen
ctee to work through the repeater sys
tem. The 427.25 MHz transmitter puts

out about 35 watts after going through
the VSB filter and goes through a rela
tively short run of rarcnne up to the
dual-slot cmotmrecuooar hortzontally
polarized antenna on top of the buao
ing . The 1258 MHz FM transmitter
puts out about 18 watts to a single slot
(horizontal) antenna. The slot anten
nas were built by Art WASRMC.

The 910.25 and 427.25 MHz re o
cerve and transmit modules are manu
factured by P.C. Electronics and the
1258 MHz FM transmitter is based on
a Wyman Research exciter board that
runs through a Mitsubishi power am
plifier briCk. The 910,25 MHz antenna
is a 6 dad gain veneer originally de
signed for cellular use.

The many functions of the repeater
are COntrolled via a Micro Computer
Concepts model VS-100. Touch·Tone
commands via 147.45 MHz can con
trol several different video selections,
such as a roof camera, weather radar,
a bullet in board, and NASA Select
Shuttle rebroadcasts.

The Remote Recei ve Site

Soon to be located about one mile
away at a height of 300 teet, this site
tunctions as a crossoaro repeater with

an Input of 429.25 MHz and an output
on 910.25 MHz (see Figure 2). It uses
a horizontal slot antenna for rece ive
(buill by Shawn KB8MDE) and a loop
yagi to direct the signal at the State
Oflk:e Building. It contains its own IDer
(an Elktronlcs VDG·1) and wlll soon
have an additional receiver on 1280
FM ATV. When the 1280 FM receiver
is installed, the whole repeater system
can work as a repeater with 1280 FM
in ancl 1258 FM and 427.25 AM out as
well as 429.25 In and both 1258 and
427.25 out. Essentially it will operate
as an in-bard and crossband repeater
on two bands and two modes. If you
include the 910.25 MHz link, the sys
tern operates on three bands ssranta
neously. The control logic and tone
decode r is being built by Da le
WB8CJW.

Shutttevisioo l.ink

Tom KA8ZNY has built up a 910.25
MHz transmitter using a row-power
"rabbit transmiller" fed into a power
brick to link NASA video into the re
peater. He plans on installi ng a VS·
100 repeater controller at his house to
aHow remote access of the NASA Se
lect video feed from his satellite dish.
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During the Hubble rescue mission
Tom provided v iewers with some
spectacular video while testing this
linkup.

Weather Radar

Art WA8RMC is currentty design
ing a video capture system and link
transmitter to relay the local weather
radar image up 10 the repeate r sys
tem. The overlay video 10 and tone
decoder for th is sys te m has been
built by Charles WB8lGA. Th e
weather radar feed should be opera-

nonar in the very near future.

Reception Reports

The repeater can be seen p5 (even
while mobile) around central Ohio (out
to over 20 miles). I've personally seen
it in full color on a hand·held portable
TV directly tuned below channel 14
from ov er 15 miles away. Charles
WBaLGA has reported consistent cs
in Marengo (35 miles) and can actual
ly view the 1258 MHz FM output at a
p2 level using just the LNB input of his
satellite receiver (no preamp). Me l

KA8lWR sees the repeater at around
a pa level from 56 miles and has seen
it severer times mobile. Even stations
over 80 miles away can frequently see
the repeater at a p4 level. The carrier
has been heard in Ft. Wayne, Indiana
(135 miles), as well.

A number of people (including non
ham observers) are finding it easy to
tune In to the action using a cable
ready VCR or a TV tuned to cab le
channel 58. Some report seeing the
repealer using just rabbit ears inside
of their apartments.

ATCO Net

If you'd like to lind out more about
the repeater system or ATV activity in
the central Ohio region, listen to the
ATCO net every Tuesday evening at 9
p.m. EST on 147.45 MHz (the tocal
ATV calling frequency). The group Is
quite active, and you can usually find
somebody on frequ ency Just about
anytime. The other primary ATV cen
ing lrequency is on 144.34 MHz and
you can find activity there eany in the
morning (7 :30·8:00 AM) and during
the evenings. III
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esc INTERNATIONAL
l O U f RAN KLI N K 6N H - Owner

POBO X 31500X PHOEN IX AZ 85046

We specialize in CB radio modi fication
plans and hardware. Frequency and FM
conversion ki ts. repair books, plans, high·
performance accessories. Thousands of
satrstied t . 19761C tal $2

Order Hotline
SO l 373 8423

AnkIll\4SWtst
Box 50062Pnwo 1JT 8460S

CornerBeam?
SWII. < 1.2:1 """"" lhe b.nd
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New Amateur Publications

GET THE ATV BUG

CIRCLE 276 ON READER SERVICE CARD

New 10 Walt
Transceiver
Only $499
Made in USA
Value + Quality
from over 25years
in ATV...w60RG

Snow free line of sight ox Is 90 miles" assuming
14 dBd antennas at both ends. 10 Wans in Ihis one
box may be all you need for local simplex or repeater
ATV_Use any home TV camera or camcorder by
plugging the composite video andaudio into the front
phone jacks. Add 7Dcm antenna, coax, 13.8 Vdc@
3 Amps, TV set and you're on the air " ii'S that easyl

TC70-10 has adjustable>10 Wan p.e.p. with one xtal on
439.25, 434.0 or 426.25 MHz & properly matches RF
Concepts 4-1 10 or Mirage 01010N·ATV for 100 Watts.
Hot GaAsfet downconverter varicap tunes whole 420-450
MHz band to your TV ch3. 7.5x7.5x2.7- aluminum box.

Transmitters sold only to licensed amateurs, lor legal purposes,
verified in the latest Callbook or send COPY of new license,
Call or write now for our complete ATV catalog
including downconverters, transmitters, linearamps,
and antennas for Ihe 400, 900 & 1200 MHz bands.
(818) 447-4565 ..........'30........ VI IlC coou, ,
P.C. ELECTRONICS T~ (Woo_o)
2522 Paxson L.ne Arcadia CA 91007 "arylnn (WB6YSSI

Add $4,00
Shipping 10all
orders in USA

'''cOt
- Federal Government"

~ .
Freque.-.:::y Assignments

,,,

- -

$ 19.95

•

NOrm AmerlCIIl1
Shortwave 

Fr.q~.npy GUI~

Federal Government
Frequency Assignments

A must for scanner listeners
Frequency use assignments for Departments of
Agriculture. Ai r Force, Army. Commerce. Defense,
Energy. Health and Human Services. Housing and
Urban Development, Interior, Justice. Labor, Navy.
State, Treasury, and Transportation. Also 29
Independent Agencies (j

$ 24.95 LC'-_~...J

North American Shortwave
Frequency Guide

.5 · 30 MHz listing of all shortwave activity.
listed in frequency order.

International Broadcasts trom around
the world, Military and Public services.
All broadcast modes. The most handy
reference book lor the band scanner.

,p.~j<Urba~k~ 'i~~~~~~'(fI" Bl (8 18) 843.4080
Fax (818) 846-2298

=. =""'I'i"i"i''t'\' Sao.......

$ 19.95 each

Model HF9V-X (show n to the left) for sons, 40, 3D, 20,
17, 15, 12, 10 and 6 meters.

A NO-RADIAL VERTICAL
THAT COVERS 80 OR 75 METERS?

THERE'S ONE NOWI

P.O. Box 1234, Olmito, TJ( 78575 (210) 350-5711

Model CPX counterpoise kit for Butternut models
HF9V-X, HF6V, and HF6V-Xj substitutes for ground or
elevated radials. Self-supporting tubing bolts onto
base of antenna, Mast not provided.

BUTTERNUT ELECTRONICS CO_

No , we won't insu lt your inte l ligence by te ll ing you that it 's a
"halrwave" or that ANY vertical will operate more efficiently without a
good rad ia l system than with on e; it certain ly won't! If you want
expensive fairy tales talk to our competitors! If, however, you've no
room for even the smallest radial system just install the most efficient
muitiband vertical in the business, the HF9V-X, over our counte rpoise
kit. You'll not on ly save a t idy sum but you'll work OX that the shorter
and more lossy no-radial "hartwaves" can't touch because both the
HF6V-X and HF9V-X use longer acti ve element lengths for higher
rad iation resistance and greater eff iciency on more bands Ihan any of
the so-called halfwaves. Ask for our free brochure for complete specs
on all Butternut models and receive technical note DLS-1 "Dirty Little
Secrets from the Antenna Designer's Notebook") that shows you how
to calculate the probable efficiency of any vertical antenna using the
manufacturer's own specs so you won 't have to learn Ihe truth the
hard wayl
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Th,s high speed , easy-t<>-use Y"g; sof!ware lealures auto-
deslgn, auto<>ptimize and perlo<mance a~alysys . It will
accurate ly ca lculate up to 17 elements to 1 Ghz , with
boom ..~ d lap......d ..I..m..~t ccmpe~s<>bons., • tolded
djpole option, and prints ",II tiles, charts and graph s.
Includes bolh co-proces50r & no co-processor version5
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Quickyagi S1 9 95
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VHF And Above Operation

ABOVE & BiYONirb''' ~'d

Photo A. Old discrete 60 MHz log amplifier, lZ"/ong. This one has It stecee.

Building a Spectrum Analyzer

Putting rese devices to work in con
structing a spec trum analyzer is quite
easy compa red to conslructing one by
hand. The components needed to ac 
complish this are: an oscilloscope for
display; a voltage-controlled osci llator
(VeO); sweep control circuits 10 pro
duce a DC ramped sweep voltage to
drive the VCO; and a bandpass filter
and log ampli fier (see Figure 3) . The

Quite an amplifier.
Uses for a Klg amp can range from IF

amplifiers for spectrum analyzer appli
cations to electronic countermeasures
receivers for military applications. It's
the ability of this log amp to be able to
qualitatively analyze low-level signals in
the presence of high power signals that
makes it special. In this application It
keeps the output representation of
these signals in their orig inal condition,
(linear) . The output is presented as a
video signal that varies between 0 and 2
volts: 2 valls represents the maximum
signal received.

A typical log amp has eigh t or so
stages of gain, with an impedance
matching preamp and frequency uner in
the first stage. This first stage sets the
frequency bandwidth and VSWR of the
unit. The next seven or eight stages
comprise the main IF amplifier. The
summing diode/limiters are all in cern
rnon with a video output op amp for
video nrormauoe output signals.

What to Look For

Now you say, "What is a log amplifi
er ?" Well , n's not a preamp, but it is
qui te remarkable. II is an instrument
amplifier that has a bandwidth centered
about a design center frequency, say
60 MHz. The log amp has multi-stages
me t are all cumutetlve. summed in a
diode network to form a video output of
the lotal amplifier string. The issue isn't
the gain of this type amplif ier; rather. it
is the dynam ic range which relates to
input sensitivity {in dB ) that will stili
meet output linearity requirements. In
other words, we want minimum sensi
tivity thai still can produce a true repro
duction at its output and keep the out
put relationship different for strong sig
nals in the presence 01 weak signals .

mcn ctrthc substrate type of construc
tion, with assembly under a microscope
necessary. Accord ingly, they are very
small ; several can fit into a cigarette
flip-top box. Photo B is typical of this
type amp. Commercial cost lor this ba
by is $1 ]00. How many do you want?

I afways keep my eyes open at our
local electronics swap meet Some time
ago I ran into a dealer having a box of
seven or eight modules that loo ked
quite nondescript on the outside. They
were inexpensive (less than $10 each),
so I looked under the cover. Bingo! I
found not just an ampli fier, but a log
amplifier and several SMA .141 so lid
coaxial cables.

Trawling for Log Amps

l ocating a log amp in surplus can be
somewhat misleading. The ones that t
have located came disgu ised inside
plug-In type un its with shielded cover
plates. I suppose they were made to be
inserted into a mother board assembly.
They look unobtrusive on the outside,
having lots of inputs and output connec
tors. including several SMA types. In
other words , they look like something
you might not want to pick up untess
you are into scrap aluminum. Looking
at the des ignations on the connectors
can help you determine what might re
side inside, if it is labeled. Most I have
found were not labeled with anything I
cou ld understand , just cable hookup
designators fo r a specific piece 01
equipment.

Details to KlOk for are amplifier video
output. switched IF In, linear or, even
better. log out. These are some of the
key words used. Photo e shows an am
plifier stating 0.75 to 18 GHz and con
nectors labeled log, lin, RF in, and pow
er. It does not go to 18 GHz as stated,
but was part of a radar receiver assem
bly that did go to 18 GHz. This amp is
strictly low frequency RF, 60 MHz and
KIts 01gain (90 dB).

I! you are contused or not sure about
an amplifier you might locate, take the
cover off to see what is inside. (That's
why you should take a small tool kit to a
swap meet). Sometimes it can be dis
crete circuitry and not of importance ex
cept for parts . However. if you don't
look. your chances of finding a log amp
in surplus are slim to none.

There are many different manufac
turers who produce these devices in
ranges that cover frequencies from a
few MHz to about 1 GHz or so. Com
mercially. they cost upwards of $1,000
each. This cost is Indicative 01 miniature

Each stage is set tor about 10 dB of dy
namic range/gain as determined by cir
cuit parameters.

Log Amplifiers
This month I wanl to cover a oorn

mercial specially amplifier called a log
amplifier. Last month I covered a home
brew 30 MHz AF preampmier and some
component selection considerations.
The preamplifier was intended for use
in RF applications for power and low
noise rece iver or transmitter appfica
hems. The log amplifier is similar to the
RF type amplifier, with some circui try
changes allowing its output to be han
dled ln a logarithmic fashion. Let's ex
plore this special type 01 amplifier and
cover some amateur radio aporcetcne.

A log amp is a multi-stage IF amplifi
er that has some special circuitry added
by design inlo the amplifier. Basically,
the circuitry consists 01 a diode sum
ming network and output stage. The log
amplifier has eight or so stages. with
each stage's gain/dynamic range set to
10 dB. The output of each one of these
eight or so stages is connected to a
diode summing network/limiter. The
outputs of these diodes are all tied by
com mon feed ing of a video output or
associated video amplifier. The output
of this video amplifier is the business
end of the log amplifier cnccn. Addil ion
at connections may be made to bring
out the standard IF output on the log
ampldier, labeled "linear" output. All log
amps can be coupled with this output,
but not all are.

This makes the amp very usable in
both a log function and as a common IF
amplifier for a multitude of projects . If
used in this case (as an IF amp). it will
have a gain of some 70 to 80 dB gain
at the amp's specified frequency. Figure
1 shows a block diagram of a typical log
amp. Most amplifie rs have a preamplifi
er and a buffer amplifier used to drive
six to eight identical stages in tandem.

C. L. Houghton WB6IGP
San Diego Microwave Group
6345 Badger Lake Ave.
San Diego CA 92119
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"1 ·H . ~ • Hc" rt-. g~ Co,

~ gE I Ii=-, g~ .~ .
c" Co,'" .., .., 'm, 'm,

. -
, !O -!o- ,!O .b-

=1 0 I:
Video Output
Log Sum Of All Stages Standard IF Out

,!O

Figure f. Biock diagram of a typiCal iOg amplifier. The input preamp is usually followed by a buffer amp stage. Other stages cascade in rtOrmlll RF fashen, but note the
diode coupling network.. It is a summing nelwork for video informa tiOn output. Each stage adds vol/age 10 sum tolal of outpul voltages in loga rithmic order. This can be
used as a standard tF amp if the connection to the last amp stage has output from LC tank circuit.
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Photo B. New monolithic 160 MHz log amp 2-tl2"/ong. This
one has 90 dB gain with 60 MHz dynamic mnge.

Photo C. Monolithic 60 MHz log amplifier has both video
and linear (normal) IF output. Gain is 85 dB at IF, -90 dB for
logarithmiC (linear) applications.

Ing 40673 FETs. IniUally I saw lhe origi·
nal article as an Interesting project, but
without PC boardS II would be too diffi
cult 10 construct Arter some time it was
determined lhat I would construci PC
boards in order to complete this project.
I laid cot the component parts on paper
using a set or draWing aids that mirror
component part sizes either in 1:1 see
Of two limes scale for drawing ease. Af
ter laying all component parts on the
paper from the schematic, it was just a
matter of connecting all the dots from
each component to make all ccnnec
lions.

SOme of the cornporents may have
to be moved to make connections but
it's kind of easy once you get the hang
or parts placemenlll's about as difficult
as working a familiar crossword puzzle
and many times the fun. ctece out Pho
10 0, showing the original spectrum an
alyzer lhatl constructed. It works nearly
as well as its ccmmerciat counterparts,
If you can't ocate one in surptus (minia
ture unit) you can build a log amp just
as I did. I still have the artwork and silk
screens available and can reproduce
lhe PC boards iflhere ls interest.

By todays stanceros ii's quile large
for its function, but it still can hold its
own when stacked up 10 a commercial
equivalent. 1\ was made for 90 MHz and
has 80 dB or gain and e~hibits jllSt over
75 dB of dynamic range. It was con
structed over 10 years ago when the al
ternative available to me was the con
verted (tube type) IF strips OIJI 01 WWII
radar receivers.

At mat time the miniature log amps
used commercially were truly UNOB
TAINIUM! Most 01 the test equipment
and station apparatus were tube-type
equipment. How our lives have
changed! Back then my spare tube
stock would rival a relriqerator box for
space: today my spare tube stock con
sists mostly or museum pieces.

Whatever type of log amplifier you
acquire or build in your application,

project and buill the enti re unu. It
worked fine, covering 10 MHz 10 over
250 MHz. This was my first spectrum
analyzer, of many that were to follOw.
The log amp in that case was construct
ed out of 40673 dual-gate MOSFETs for
each stage In the log amp. The IF
transformers were hand-wound toroids
from Amidon and resonated at 60 MHz.
Old it work? You bet, but the log amp
was about 10 Inches long and abou t
two Inches wide. Not too bad for home
cooemcuoo. I stili have this amplifier
around, along with many other early
projects, to remind me 01 my humble
beginnings.

Now, nconstruction of that log amp
back then doesn't sound too humbling.
maybe I should lell you that the ftrst PC
board I ever built used house paint as a
resist, appl ied with a small artist's paint
brush. Crude but It worked. I guess I
am trying to make my point the hard
way. It all boils down to this: YOIJ do not
need to have a computer to do your de
sign as it can be done with pencil and
paper. All the computer does is do the
same job laster. If the original thoughl is
not put into proper perspective, there is
no fast computer that can help.

Back to lhe torre-bcut log amp us-

01 the circuit. Connect an RF preamp
and mixer with the VCO and a medical
scope and of course our log amp and
you have a spectrum analyzer. True, it's
not an HP unit, but it does work.

I am not going to go into the mixer or
AF circuit here except to say that a suit
able unit could be constructed from a
TV solid-state tuner. This module cov
ers both i re VHF and UHF TV frequen
cies, and has a built-in oscillator mfxer
and VCO oscillator IF amplilier. The
normal IF output is quite broad and can
be anything from 30 10 about 90 MHz in
most units. which is ideal for this appli
cation. Couple an IF rilter and lhe log
amp with a suitable display and you
have a spectrum analyzer that can be
used from about 50 to 800 MHz. This of
course has some frequency gaps due
to the standard TV frequency aSSign
ments, but It does give very good cov
erage.

I wish I had this approacl1 available
to me years ago. Back then I saw an ar
ticle in ltle August 1982 issue of 73, ti·
lied "Poor Man's Spectrum Analyzer."
This article gave lull construction details
on assembly, Including details on con
struction of a log amp. I not only built
the unit but designed PC boards ror the

main consideration for bench use or
mobile use is dictated by the c-sccce
requirements. If you have a small ecce
et o-scope. the unit will be, needless to
say, a versatile base or mobile. It you
have to drag an AC plug for the scope,
a very long extenscn cord may be re
quired.

An eserrenve tor the o-scope in sur
plus would be a medical heart-rate 0 

scope display unt. These are the units
you see on many different ernerqency
type TV shows that show a scope rep
resentation of your heart rate on the
screen. Sometimes you hear them
"beeping" along With the heart rate . A
straight line on one of ueee babies Is
bad news. 10 say the least. For our
spectrum analyzer applicatiOn, they are
ideal , They have long persistence not
available on normal o-scopes. allowing
me trace to remain intensif ied on the
scope screen, with slow sweep cycles.

Being very solid-state and rather
new. most operate from AC·derived
-ra volts DC power (what a break for
us-+12 volts. an easy mootucanon].
Also, they are already set up with an in
ternal sweep providing a DC ramp
which can be brought out lor our vee;
thus we ocnt need to construct thai part

40673 Dual Gate MOSFET Shown
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Figure 2. Schematic detail of diode log amplifier showing interconnections. There are usually 6 to 8 stages in cascade.
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FlfJUre 3. A spec;1rum analyzer can be constructed from a TV tuner. low frequency oscilloscope, RF filter, log ampifier. and a
sweep WJltage supply.

socese to)'Ol,lf ellofts.
Arthur Wl PXL wrote to inqI.IWe about

an antenna noise bOOge lor VHFAJHF
use and asked about scttemaliC infOf'
malion on the construction of such a
unit. Well, there is an anlenna norse
bridge for 1.8 through 30 MHz in the
ARRL Handboolr:. , 1989 edition. pages
25-32. The same circuit appears in the
ARRL An/enna Handbook, 1988 edi
tion, pages 27-15. A similar circuit ap
pears in lhe RSGB Handbook, 4111 edl
Iiorl, 1983. pages 11.19-11 .20. This unit
covers low frequency to 200 MHz and
will gi'le good results to 432 MHz. The
books from lI1e RSGB, Radio Society al
Great Britain. are quile good and de
saibe almost al circuits in great clarity
01 construction. Most seem tl be based
on a heavy involvement in home c0n

struction. They're good books 10 have
on the bookshel.

carl AA4H wriles that he recently
purchased a muIIimOCle VHF transceiv
er. He found many stations to work on
6 and 2 meters and a fair amounl of
activity on 70 em; however the activity
level on 222 is very disappointing. He
repor ts making only a few csoe on
222 MHz and most were in lhe UHF
contest except for a lew locals. Why
is mere such a lack 01 222 MHz ac
tivity? Is it because althe recent loss
althe bollOrn 2 MHz? carl wants others
10 use this band as he reers we will
lose turIhet parts of !he band if we do
not increase oor activity In this area.
FOf further information. contact Carl
AA4H al5971 Hwy. 126, BIounMIe TN
31617.

Well, that 's it lor thiS month . Nen
month I plan to starl a construction
project modifying an SSB nansceeer
lor miCrowave use. Fitst l will present a
basic 28 MHz plaucrm ccnsuucted
dead·bug style. showing a simple svs
tern Later we will cover a converter to
2 meters using two of the Hamtronics
modules to wrap up the 28 MHz to
2 meIer SSB transverter. See you oeXi
month. As always . I will be gtad 10
answer questions on this Of related t0p

Ics. Please send an SASE tor prompt
response-Iamily, ecraeet and work·
bench lime permill ing . 73 Chuck
~GP II

I-
Line a r
IF Out

Ho rz .
o

a -Scope

o

analp:er can be easy to set up. Using a
TV tuner lronl-end removes the COn
struction 01both me Ifacking RF amplifi
er and oscillator recutrements. Now
only the riller and log amplifier units are
required il you can rind a medical heart

rate mentor (rt has lhe sweep circuils).
Hope you have good luck checking out
your local swap meets and surplus ma
!erial so....ces lor equipment

W.i lboll Comments

Sean KB8JNE 01 Hill iard . Ohio.
writes thai he wants me 10 mention in
the column lhat !here musl be quite a
lew Columbus. Ohio, area amateurs
with 10 GHz eqUipment in their base
ment or attic. He Is interested in seeing
Wlhose who have equipment are willing
10 dust it 011 and give it a Iry again. He
says most or the rolks around there
have played with It (10 GHz) al one
time or another, but round the band
empty in the area and riled the equip
ment away. II that's the case, get the
eq uipment oul and contact Sean
KB8JNE . 3100 Westbrook Drive ,
Hilliard OH 43026. He \fIfOU1d like 10 Of·
ganize a local miCrowave entnustast
I70UP in the Cok.mbus area Drop him
a line. Sean. I hope you gel a good re-

Vert.

'-;~o

Log Amp

,-_ _ ...J1Log
Oul

I 0•

Sweep
Con t rol
Circuit
Voltage
Ra mp

ing dala on almos! any type 01 e
scope. However. as I staled earlier. a
Iong-persislenca type unit would be
best, similar to a heart-rate display
monitor.

The basic sys tem lor a spectrum

RF

LO

Mixe r

Yo lta ge
Con t rolled
oscut etcr

' ~, \
, \

Osc• • Mixer I \

-~~~'~~~;--;Yv1 / L --'

RF

POOlo 0 : Old original homa-buill spectrum analyzer showing five stages of log
amplifier, power sweep circuits, RF preamp and IiIlef, and VCO mixer circuitry.

you will appreciate its dynamiC range,
abil ilies. and usefulness in spectrum
analyzer applicalions. r mentiOned ear·
ieI" that wilh a log~, a finer. and an
RF amp'local ~Ior you can make
a smal unit that is capable of clsplay'
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ASK KABOOM19~ ,o~,,,_ok ~'d

"What the heck is a ground loop
anyway? Isn't everything that's

connected to ground 'grounded'?"

Michael J . Geier KB 1UM
0'0 73 UdgaDrJe
Route 202 North
Pelerborough NH 03458

Ground Loops and Other
Bugaboos

Not long ago. 1 was on my local
packel radiO B8S a nd I noticed a bul·
letln requesl ing Information aboul
ground loops. I answered it. and it oc
curred \0 me that I ought 10 discuss
the topic here In the column, since il
can be a source 01 rarc-tc-uoc prob
lems in your station. So, lei's lake a
look et ground loops and other things
related to ground problems.

Around and Around

What the heck is a ground loop
anyway? Isn'! eve rything eere eon
nected 10 ground · grounded"? II
seems reasonable 10 Ihink so, but it
just am't so. In a perlect universe. if
woolcl be. but we live here on Earth,
and on this planet, and every othe r
place we know of, no malerial is per
leet. In partiCular, every conductor has
some resistance. and any Ioog piece
01 wire wi. teve some inductance. 100.
But whal is "'long"?

!t'. All Rel.ltlve

That depends on the frequency
you're trying to pa ss through ill ters
say you ha...e a ground wire for a sta
tion Iransmilling on 80 meters. That
wire is 15 feet long. Well, 80 meters is
about 240 teet, so 15/240 is 00625.
That's me fraction ot a wa...elength the
ground wire represents. It isn't much.
If you imagine an aO-meter-long sine
wa...e drawn o...er that w ire, you can
see that the cotenuet cmererce be
Iween what's at the beginning and

Your Tech Answer Man

what's at the end will be quite small.
Consequently, YOUf ts-eccr wire Is a
good ground connection a t thai I re 
qu ency. Now let's say you switch to
the 10 meter band. Hmmm, 10 metelS
Is about 30 ieet. and 15130 is 0.5. and
, , , uti oh, sounds like a probIeml Yup,
your ground wire is a hall wa...elength
long. So wha t? Well , draw a 3O-loot
sine wave Oller it. As you can see, the
voIlage potential between the ends is
tremendous. So how, e xectty, does
thaI "ground" your equipmen t when
the ground point's vcuaqe won't be
anywhere near the vcttaqe on the ra
dio 's chassis at any glyen moment?

The answer is, it doesn't. AI 10 m&

te rs , this g round wire wilt actuall y
make lhings~ by resonating and
building up 'IOhage; it's a tuned circuit.

You're 900"8 have one hot rig. and RF
lee<baclI inlO your miClopholN! ereot
ry Is preny likely. But what's ltis got to
do with ground loops?

A Sma ller SCale

The ba siC idea is the same, LeI's
say you have severer pieces 01 gear
co nnected together, a ll with n ic e,
shielde<l cable. Alter you connect lots
01 stull , the cable length all the way
arou nd l rom the first box to the last
can add up. II it happens to hit a 118
wavelength, 1/4 wayelength or 1/2
wavel ength, watch out whe n you
transms, 'cause here comes trouble.

The sa me thing ca n happen right
on a radio's coassis. especially when

the Irequency of operation goes way
up , At mrcrewa ...es, even a ' · lnch
spacing between where two "ground'"
points are soldered can be a very sig
nificant part of a wavelength, or even
several wavelengths, resutting in their
being at di ff erent voltage potenlia ls,
and thus ungrounded! ThaI's one rea
son rrscreeave gear is harOat' 10 build;
you can' even take anytJling as Sim
ple as ground lor grantedl That kind 01
problem can occur even in VHF and
UHF radios. but it uwalty doesn't In
HF rigs because !he wavelengths are
so much larger. Still, I've seen some
sq uirrely 10 meter setups; now and
then It happens.

PlSslve Agg",sslve

But what about recelva problems?
Ground loops ca n get you In to en
kinds of problems even when you' re
not putting out any energy; ask any

recording studiO engineer. How? C0n
Sider this: There is no such thing as
t ru e ground, untess you mean the
earth we wa lk on . Each piece 01
equiprnert has a common point it caRs
ground, but what does that mean in
re lation to othe r equtpment? Not
much, II they're all using the same
power supply or at ie es r have their
common "grounds" comeded 10 each
other, they all should have these com·
mon points at the same voltage poten
trer. In th eory, at least. In the real
work!, the length of the cable between
the power supply and the rig induces
some resistance and inductance, so
the radio's chassis may be at an ever
so·stightly-diNerent yotlage than the
power supply 's common po int. For
mOSI circu its , me millivollS of enter
ence are meaningless, but lor low.Je...•
et amplifiers like microphone input

stages. they can be as big as the Sig
nal you're trytng 10 amplify In the lirst
place! " current flows from one piece
of gear to another, via the ground c0n

nection or. more Mkely, the shield of a
shielded cable, you've got a bona fide
ground loop, even though you' re not
transrntting a ttlflg. The usual symp
tom is AC hum, because it ge ts in
ctueed into the ground wire or shield
cauSing the problem, and it iSn' pr0p

erty grounded oul.
In some cases, it can rew it In AF

lee<l>ack. That's why tnOSl i'leWer HF
rigs use a separate ground wire in
their microphone Jacks. Even though
the schematic shows the wires both
going to ground, me mike's wire goes
directly to ground at the mike amp,
while the other one goes somewhere
else on the chassis. I experimented
with that once on my T5-940. With the
mike's ground wire connected to the
correct point, sl1 was noe. But, ill used
the chassis ground wire , I got terrible
AF leedback wheneyer I keyed up,
Actua lly, I lound it oul by accident
once when the two wires touched in
Side a little mike switchbo~ f d built. Oh
well, no harm done, but it proved the
point Those two wires, both ground
ed, were not at e~actIy the same YO/t.
age potential , or !tIere wouldnl have
been any diffe rence between them.
And that was between two grounds in
the same radio!

In audiO st udiOS, !tIey sometimes
dIscomect the braid at one end in or
der 10 break the loop, Because the
braid is st ill connected at the other
end, it stilt shields the Inner oooduc:tor
from stray noise, so it worKs. With AF,
though, you can be askIng lor trouble
with that app roach, because it can let
in enough transmitter enervy to cause
prob lems. Remember, we're ta lking
mimvotts here.

A Way Out?

Is there another way OUI 01ground
loop troubles? Well, with an AF reso
nance problem, you need to do two

CI RCLE sa OH READER SERVICE CARD

ZERO~IN HAND-HELD
THe SIGNAL t PHAS E S ENSE

ANTtNNAS FOR
VHF DIRECT ION
FINDING. USES

ANY FM XCVR •
COMPASS GIVES

DIRECT ION.
ARKS FOLD FOR
STORAGE . TYPE
VP-H2 COVERS
BOTH 2- KTRS ,

220KHZ. OTHER
MODELS AVA ILA BLE.
WRITE OR CALL FOR
MORE I NFO .

$ 3.5 0 SH I P P I NG ~ TYPE VF- l42
CA. ADD TAX) $ 139,95 619-

RADIO ENGINEERS 5 65- 131 9

3;41 MT. BRUNDAGE AVE.
SAN mEGO CA.;2111

MAKE CIRCUIT BOARDS
THE NEW. EASY WAY

WITH TEC-200 FILM
J(JST 3 EASY STEPS:

• Copy circuit pattern on TEC·200 film
using any plain paper copier

• Iron film on to copper clad board
• Pee l off film end etch

convenient 8~ )( II etze
With Complete Inst ruct ions

SA nSFIICTION GUIIRIINTEED
(5 Sh_ t. f o<r $ 4.9(5 10 Sh_ t. only $ 6 ,95
a d d $ 1.(50 POJ'loge NY Ru . add _ Iu lax

The MEADOWLAKE Corp.
Dept. C • •0 , 801[ 497

Non..b.port, N.... Y..,.k 11768

Now! A full-size antenna with
low SWR from SO to 1300 Mhz.
The FLYTECRAIT- Model KFN

• Model KFN features)ow·
IlAde rlldltl1lo. and 1_ SWR
aaosl the full range.

.1.arJ:e car,un afta - antelwia
il 6ft. LaI and 54 in. aaou..

. Heavy-duty COI'\SIJUd.ion. yet
ligbl in wei&hlald windloadin&.

• Raled sao WIlLI, SO ohm
input irn~nce, 50239
connector. type N opliooal.

.Qulck assembly. ideal for
Indoor lind (JUulde use.

• •·ulurlstlc: appearance,

Based un the design of (JUt PQpular CFN,
In use the world over,

FLYTECRAFr- Model KFN - $99.95
Saod a..<k orSOtdot co: FLYTECRAFT - P.O, 801 3141

51 • • ValIer CA 93093 - 5b ippUla Additionel

VISAIMC PHOSE ORDERS ISMior.c:tiaao.• . ]

800-456"1273 M·F '''-SP(PT)805·S83-S173
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lShortwave
IOO. I I-H ..... ....,.n~ _W:I.I _ 1-169.95
IOO. I IOO-H IlCIbIIr SIlO tJII. -U GI!lI111...., _ 1649.95
100. 171A-H 100 lHl.- )O .JII. -llldd 13'1-00 Jhtw$l II.029.9S
Ja). 171.\.H 100 ~Hl.-30 .Hl. to. IIdd 13'.00 shI _ $'JSt.95
K:Q. 17000H b.ue wltlI " IIleIIIOlT (add 1" .00 1h1Pf'ln .1I.2(, .'J5
I(XHI 1,IooH bur with 'JUO /DO"""" (add 1.j'J.00 ship,"",) 1I,289.'J5
100. I9000-Hbur )O kHl.-l GHL (MId $li9.00 . hlpplntl $4,9'19.'15
100. AlflOOOH "'pH """'baBel "*'<ono ~..,lmM _ 1109.'15
Gnmdi& hitoll:lI 7000H~Io 1I'l1lI 51 J --.y lAC oobiMtrl'49.'15
Gnndit Saltllll SOOH porIaNr ..... 4J -..y " ItC 0Ibp0tf 1}4'J.95
Gf-"l~I_"""" .H= ... -..... _11".'15
GRnditI l ldll"" n O·H porIaNr...,... . 11" .'15
....... ,.,....,. J-It ponabIe"'. 'ii 1" .95
SMt<- "-'T5JOJ. -'JO-.,- ,. ... ' ''''15
~ .USli06- -'45-.,- i ••,. _ 1149.'J5
s.o.,.e. A1SliC6r-H ,... . ..._" ItC~ _ 11"'.95
~ A'ISIiOl)IJ:::: JO -.,-_,.... 1" .95
S-SO- Al'Slill!A ~"'5Sl 1 IG • ,, 1tC ...... IU' .'15
~.n,...• ,.......... t5-r_i.... 11S'J.'15
s.se-.nSlI"II~_'---"'" SII9.'15s.....- ATSS ln I2O'J.95
~A.'lf6lJ.M""'- t , _ 19.'15

[Weather Stations l
PubIiI akIy .,.- respIlIldio& III IlalIrdooo -.rills InniImIll

_h.... _ ,vp-to-d~wtalh<rlnk>nullon. TheDMIWwhel'
lolonIlOr n10 O<U' "'P'0f.tI..·1ine ftaIllIr _ wlUdl awn""" ......
~o1 0ITilh.. -LorinI fun<tiono into ..... IIIm1Ilble p~. Glonc<
il\be dJsploy, iIld .... wind dlrectloo iIld rtJd spetd on \be ro..~
1'051. 0I<d: \be buoll>01rll U<nd iITOW 10 .... Jl lite ptnlIun lJ rt5lnl
or falUq 0... pld.,. drollndudes \be _ lIIf:hIISOluUo. I/lOO lndJ
rain c:oll<o:'Ior pIII't "'851·K. and lllI.-.rnal ~/hlIIldiIy
_ .pan # 7I59-H.The padaF dnl #DAnK lor 1524.95
""'" 115.00Jhlpplot. II" J'O'I ..... . ,.,.,.,...J _ 1<I. .... J'O'I ........
ltlI "fIIk-lW~-.IlIIliIol ; P '.,~ lor 1149.95, J'O'I'I hoYe.
powafwl , poI ltM4-aw. _ • • Wlldib.wprb. """
lBlI PC or I ' oIeM ,., "'A'I·. . ......Applr lUc,..or~
.... "''II QlIadn or "" Boul, ....... ,., " , ......

[ Other neat s t uff J
lIioid<lI !XJ"Jloolt 'JIOO lDb. ..... If'&b _ .. 'h,1 $m .9S
JOOMGI1:UU r Wp.boI d' I s,.... 16'J'l9S
nlOO-l~ edt MlIo .:...... oIIol ' S39:9S
IWl nlSl14HVH1 a-dheIol S'tI'III, I ' dl. a._lia _ 1}4'J.9S
1EIJII 1JI156H8-l1 VH' 2~ .... fYIIi:ll<omd a._I.ti_1~.9S

lJnIa' I02914lt l~"" 10 -.er h-. ndio n 4·U S
I-iIIj:er I 0 2'.lm H100 nil 10 _ .... r..tIo 1*,.95
\lfIldI,a W)9OOl.1WI·H$IlptI' Widrband ].aon/bd.. Do1rMrS 1"'.95
KB-H ' iSS,"," 10 worIdbllltd bdio I>f IllS 110 9'S
POlI ·H Pa~ Call for cr,.1:, IlIA, Nil. NY, It, VT _ .. .._ $5.9S
POU-H Pain Cal for DI:, MD, NJ, PA ..._.__ . . 15.95
POI.}H Palla: Cof for .ldUpn 4 OhIo . _ __ _ ._. 1S.9S
I'QIA.H Poll« Call for n. Dl,n , '" .._..__ _ _.._ 1S.95
POlSoH P<>In Call lor lA.lS, lIN, MO, HE, NO, so 1S.95
POl6-H ~CIlIloroc" n, GA, MC, PI, sc, VA, In' _ 1S.95
' QI.?-H P<lla Col lor .u.. AI, LA, lIS,~ TIl, n: J 5.9'S
POU-H~ Cal lor .u. co. mMT, Nll, NY. vr, n _ 1S.95
POl9-H l'olIa Col lor c.wd la,~ " .........,.. _ 1S.9'S
IJ$,UI)IBHC-H....,..c _ oc--.-~ 1HC _ 129.9S
us.u.:-H VHf.-/YIIf a PUS9 _ 12'.l.95
UMSGII&IfCII MlIo IHC 'b .12'.l.'15
UMSGlIII-H _..-. _101di Mo - "lid 12'.l.95

(Buy with confidence1
It"s ta5)' 10 0I"drt from QI. Kai1 0I'Ikn 10: CommIlRica

!kInsfJectronla; tee, EJnertftI(f{)ptrallon$CenIer,P.O. BoJ.
10015, Ann Arbor, Michigan 411106 USA Add II S.oo per
radio (or U.P.s. ground shipping and handling VI the eeeu
nent21 US.A unleu othtA~ SU K Add $8.00 shlpring for
all acetSSOMes and publications. Add 18.00 shlppmg per
antenna. for Canada, PutRO lUco, Ha....II, Alaska. P.O. Box,
or APO/FPO delivery, shlpplng charges are two tillltS rondo
nent21 U.s. nItS. Michigan ITSldents add Slate nles ta1 No
COD's. 10% surcharge(or ntl lObllllng10 qualifltd ac(OIInts.
AU sales are subject 10 Ivailability, acceptance and verifica·
tIon. Prices, loI'rms IIld Jpteifintions are subl«t to change
wllhoull'lOllce. We wekome your Dlsrover, Visa, Amtrican
Express or )lasttrCard. CaD ).sot).USA.scAN 10 order toll
1m.CaD 313-996-8888 1outside the USA f AX anylilne,diaI
3H·663-8888. 0nStT your _ ek<lI oc lit t«ulplllftll from
COIIlIDlmkatloos EIe<lronk:s Inc. tod:l;-
==..":;'.... ...."":'::'~:r:...c:=:-..: =~

For credit card orders call

1-800-USA-SCAN
Communications Electronics Ine.

Emergency Operations Center
P.O. 801 1045, Ann Arbor, Midtigan 4fI1l)6. )D4S U.SA
For Informalm c::s11 313·9%-SS88 or FAX 313-663-8888

NewFCCRuksAfeanLasIBuying
opportunUyforRadio Scanners
On April 19, 1993, the FCC amended Puts 2 and ISdlts
rules to prohibit the manufacture and Importation of
scanning n dios capable of intercepting the 800 Mill.
cellular telephone service. Supplies of futl coverage 800
MHz. scanners are In wry short supply. If you need
lechnlcal asslstanl:e or recommendations 10 locale I spe
daI scanner or solve I rommumcations problem, aJl the
ConunUnJcationl DectronJcs Inc. kdtnkaI A pport
hotllne for $1.00 ~r ",Inok at 1·9QOo5SS·SCAN.

Bearcat® 8500XLT·H
lJst priee $689.95/0 prb $369.95/sPIOAL
SOO a..nocls • 10 bankJ • Alphanumnic dlspl"f
Turbo Scan • no Control · Priority channd l
Auto Stem: • Auto Rerording • Rtcltptton COlInl"
rrequrncy I tr p rnolution 5, 12.5, 25 a So KHz
Siu: 14).I/Z" ''ilk J: H /2" Dttp J: B / 8'" High
F~ CoI>rrtJl';
2S.000 · 28.m Mllz. (AM), 29.000 - H .OOO Mill. (IirM).
socc . 71.995 Mill. (WIll), 72.000 · 75.m Mill. (NrM),
76.000 ' 107,995 Mill. (Vil'M), 108.000 - B6.m Mill. (AM)
117.000 - 173.99S Mill. (NFM), 174.000 · 21S.99S Mill. ('J'rM),
216.000 - 224.99S 101111. (NrM), 225.000 - 399.995 101111. (AM)
400.000 . SI1.9')S 101111. (NrM), SI2.000· H 9.99S M II~ (WFM)
760.000 - 823.987S MH1{NrM), 849.012S- 868.987S)jill (NrM)
89(012S - 1300.000 MH~ (lint),
Tbt _1lnmI8SOOXlT JIYft)'Oll~ sannlnl JaIlsfIldiDn

with IItIIZiIll fwurelliu Twbo San. This II&hUlln&'fu1 srca
IlltloD fn"'la trlpR CIlDvm4oII l1 syma.~abltIUIll6m'1
~I~ 10 KU ..not '""" up 10 t OO ctIaIIMIt pl'I" IftDIld.
Ilt< t1t the r. tqUI'''CJ~'' 110 1uJe. . Y'!'l'Y bJt IIQIIDInc
~ " _tiOJ to~ lip wtIIl _ I(tioA.~ fearum
InI:Ndt rnJ e--I. {V1IiaIlk f~ OsdlIatot).n>dl
....... )'011 to~ the iwrt row}' a.ner 10~ tht deslrod
~ or d11DDtl e.-_~. LeG J'O'I 11*11I and
mo:wd. fdi dIanneI ....llr -.minI- Allie> s-. .~
a1Iy Rom aD ICIM frrqurndrs wlIhin the spedfir4 bank(s~

Allie> R«fWfII"I - This fnNrt ~ts you mo:wd. dlllllltlKtMty
from the SWIDrf onto . Ulpt noconStr. You can tn'Il If'! an
optionalcn:tfT_ ~rtI (CDnllnllO\l5TOIIt ContrOl Squrkb
System) wllich allows ihe squtkh to be broun durinl $CaIIIllng
only ...hen • COl1l'Cl cress tORt Is recetsed, 20 N nb· bch
bankronlai n! 25chartIlt'ls, usefulfor Jloningsimilarf~uendeJ

In order to maln!llln faslt t scanning cycll'$. For muJm um
scanninl enjoyment, order the following optiOflai -.u-5SOIies:
,SOOI C1g2rellt UghltT powtr ron! for temporary optr'Illon
fl'OfII your vtllicle's dprt~ UghltT S1 4.9S;~Z DC powtr
cord· enablesper1IIII>tRC opmllon In'HII J'OIII' nhJde's fust hoI
I 14.9S; MIOO I MobW IIIOIInllnl bn dd $1 US;1COO5cress
Tone ao.n1 I S4.9S. 1X7I1 Enmla1 spn.ler wtItI - lInlI
IncUI a 10 Itfl: 01 c:abIe wlIII plul ItIadIN SIn s. The
BCRSOOXlT_..-itIlAC~. 1t1rscoplc IDItDM, o-ntr"l
manual and oneynr 1lIIIlIed 1rIIT'IDty frog Unldnt. 0I'dtf JOUl'
BCRSOOXlTfronI CommunlcaIIons EIearonIa Inc.lOday.

~ Q:)~~;l.""
8~~82~g : ~
" 'b"' O~ [J ~'8

ICB/GMRS RadiosJ
Thr Unlden GMR. 1OO Is. handheld GMlS UHF 2·way radio
tra.nsceIver that h~ these eightfrequencies Installed:462.5so.
462.725,462.5875,462.61 25.462.6375, 462.67S, 462.662S
.00 462.6875 )l1Iz.This one n il radio comeswlth f1e.llble
robber anteMa. rtdlargrable nk3d batlny, AC adapterl
dwgef, brh dip, r.c.c.~ application IIld IIIOI'e.

Vniden GMR I()().II GMRS Handheld ...$169.95
Vniden WASlllriGTON·HSSB CB Base $189.95
Vniden GRANTXJ..II SSBCB Mobile .•..$149.95
Vniden PC66XJ..HCB Mobile __ _ $78.95
Vniden PC76XJ..H CB Mobile $99.95
Volden PC122XL-1I sse C8 Mobile $107.95
Volden PR05 1OXL-HC8 Mobile $36.95
Vnlden PR0520XL-H C8 Mobile " $49.95
VnideDPR0538W·1I CB& Weather $69.95

-
_COMMUNICATIONS

ELECTRONICS INC.
Emergency Operations Center
We're introducing new UnidenBearcatscan
ners that are just what you've beensearching
for. Order your Bearcat scanner today.

[ Radio Scanners)
Bearcat® 2500XLT·H
1JsI: plb $649.95;0: price S339.9S/SPIClAL
oWe) 0lanDe1s· 20 Bank•• Turbo Scan
Rotary runee reature • Auto StOfT • Auto Sort
Size H I" · ''ide .. ...n" D«p 1I "'/1"' Hip
1\"f--,e-.rwp: OOסס.oo·m.'fflO.760סס.25 . 82l995O,
S49.0US - 168.9950. 894_ons - lJ(lO,OOOO 1lUIL

Signal inlelligence apens, public safety 2gmdes and
people 1lith inquiring minds W I wanl to know, have
:il'ittd us for .. workj dass handMld scanner that can
in telUpI ;ust about any radio U'aruimission. The ne....
Bearcat 2S00xtT has what you want, You can program
frcquendes such as police, fire , emergency, race caD,

marine, military aircraft, weather, and other broadcasts
Into 20 b;mks of 20 channels each.The new rotarytuner
featureenables rapidand easy seltctlonofd1anneb and
I'requendes. With the AtrrO STORE feature, you can
lulomaliaDy program any channel Youcan also SClII all
400channels at 100 dlanneb-per-second speed because
the Bevcat 2500XlThasnJlBO SC\H built·in.Tomue
thisscannerevenbener, the BC2soonr hasAuro SORT
- an automatiC frequency sorttnl kature for f:uter
sca.nnlnlwithin e.-:h bank.Ordtryourscanner from CD.

for more information on Bevcat ndio scanners or 10
Joi1l the Bevcat R.adiO Oub, Cll11 Mr. 5c2nne1 lt 1-800
42HH I. To order any Bnrc:al radiO product from
CommuniCItions EIectronia Inc. call 1-800-USA.so.N.

Great Deals on
Bearcat Scanners
Beareat B500XLT·1! base/mobile$369.95
Beareat B90XLT·H base/mobile .$244.95
Beareat 2500XLT·Hhandheld $339.95
Bearcat 855XLT·1I base $149.95
Bearcat 760XLT·Hhase/mobile .$199.95
Bearcat 700A·1! info mobile $149.95
Bearcat 560xu·Hbase/mobile $84.95
Bearcat 350A·1! info mobile $104.95
8earcat 200XLT·Hhandheld $199.95
Beareat 148XLT·1I base $88.95
Bearcat IOOXLT·1! handheld $149.95
Beareat Ben·H info mobile $139.95

IFREE Ni-Cadl
Ibattery pack for Bearcab l
IZ500XLTscanner..." ... .....,1
IGoo . __ ~IIk>d""poo:k __"''' , I

<1f__ 2S00XLf..-_ c . ..;,-~.."""".

1",,·nwo__ be ..,Iu<lod"'- _IIftP'Id- .e-cordol
0Ild .,.-iIy........_ ...,<"'__ttWS otr...OffcrnWOIIIy ...
..... lllllileddirecdy '"~ F.Io<trooIn 1"" . P.O. _

IHM5 · il<JIl- 73Ol~. AM AI\'Ior, Mi<l>il " 4!106-I04S U.s,A. e.",·1
~ ..pirn Man:h 31, ,_. Coolrr- ...., ..,. be ....". .. _juoIoti<>ol

~
i<h ..y <ob<r oIl..-. eo...,.. ....y be p/>oIoc<>pled. Add Sl}.(lO:I'.

.hjppi"~ in til< """ ' ;"". 1>.1Un;'«! 5..,....f America-------- ----
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things: get your cabte lengths away
'rom any multipl e of 1/8 wavelength
(usually, avoiding mu ltiples of 1/4
wavelength will <:\0) , and keep your an
tenna as far as you can from the gear,
to reduce the amount of signal you
pick up in the first place. Also, be sure
to connect all the radios' ground termi
nals to the same point, and then send
that on its way to ground. Because of
the way it looks, that's called a "star
ground." In particular, avoid running
your ground braid from radio to radio,
with only the last one going to ground;
that kind of configuration actually tries
to force a ground loop to occur.

With hum problems caused by a
passive ground loop, the hard part is
liguring out which item is making the
trouble. The only way Is to disconnect
the audio cables one by one. When
yeo hit the culprit, the problem will go
away. The cheapest. easiest flx is to
disconnect one side of the braid. Try
that and, if it works and doesn't cause
RF feedback probtems when you
transmit, you're in business. If it does
feed back , though, consider putling a
smaU transformer between the offend
Ing Items. That makes the ground po
tenne ts. at least at the Input points
which are causing the trouble, irrele
vant, because the incoming energy is
"floating" with respect to ground any
wayl For low level signa ls, iI's pretty
easy to do. For microphone cables
and such, you can use two small au
dio transformers back-Io-back. In oth-

er words, connect the high-impedance
sides to your gear, and connect the
low-impedance sides to each other,
Just be sure to shield the transtcnners
in a metal box, or they may pick up all
kinds of RF.

I remember one problem ' had with
a computer connection to a shortwave
receiver, The Idea was to pick up
weather facsimile transmissions and
decode them with the computer. using
a simple homemade interl ace and
some nifty decoding software, It
worked, but the computer's RF noise
made a terrib le mess in the receiver
whenever ~ was connected. If I broke
the connection, the noise went away.
even though the computer was only a
few feet away from the receiver. What
was going on here?

Well, it wasn't actually a ground
loop. I know because I tried running
the shortwave on batteries, and the
proble m did n't go away. Remember,
you can only have a ground loop if
there's some atte mpt at a common
ground; a floating device can't exhibit
the problem, In this case, computer
no is e was bei ng induced into the
ground braid of the connecting cable.
So, I tried the transformer approach,
That should have done it, but it didn't.
Apparently, the noi se was strong
enough that a lillie bit of it was sW! be
ing induced, either through the trans
fo rmer or through the air, and the
galbage was still there. I dreamed of a
fiber-optic connection , but I never built

it, and I never solved that problem.
The interface went into a drawer
somewhere. Of course, an outside an
tenna lor the shortwave probably
would have cured it, but 1didn't have a
way to do that where I was 'living at
the time. Oh well, you can't solve 'em
all.

Hey, let's look at some letters:

Dear Kaboom,
In the September '93 issue, there

was an article discussing compressed
antennas. Instead of buying the vari
able capacitor and COi l specified, can I
just use my MFJ tuner with this thing?

Signed,
Wanna Make Do

Dear Wanna,
Well, I'm not an antenna maven ,

but it seems reasonable to try it, as
long as the antenna doesn't require its
tuner to be right at its base or some
thing. The re's a big difference be
tween tuning an antenna at the anten
na and way back down the coax une
by your rig . But I'd Iry it. You don't
have anything to lose. and you should
be able to see on the SWR meter
whether your tuner is <:\oing any good.
But, even n yeo get a good SWR, that
doesn't mean the antenna necessarily
is getti ng out the way it should. Re
member, a dummy load always has
the best SWRl tn this case, you could
see a great SW A at the rig, and the
antenna still could be working poorly,
especially If you have a long coa x run.

In any event, give il a try and see what
happens. Certainty, it you put the tuner
right at the base of the antenna , it
should work as long as the project 's
cca-cec ccmonancn is similar in con
figuration, Unfortunately, I don't have
that article handy, so I can't say for
sure,

Dear Kaboom,
My oid HT-1 44 wa lkie has a bad

IC. It's the second time it's gone bad,
and . unfortunately, It's a prop ri
etary product , I really want to save the
rig. Is there anything I can subslilute
lor it?

Signed,
Twice Fried

Dear Twice,
The tC you indicate is the audio

power amplifier. If you haven't been
playing the rig real loud for long peri
ods, you should wonder why it keeps
blowing! The speaker coupll ng cap,
C35, coutd be leaky. In any event, I
have no Idea where you can find that
s -pin chip, part number MFC 6070.
You can, however, use an lM-380 or
even an lM-386, which you can get at
Radio Shack lor $1.19. Since the lM·
series chips are a-pin devices, the
pins won't match up, but you should
be able to figure out what goes where
by looking at the schematics. Those
single-chip mini aUdio amps are all
fairly similar. Gather up your ham spirit
and go to il!

Until next time, 73 de K8 1UM, iii

Multiple Heterodynes White/Pink Noise Power Line Noise

Lo o k What You Could Be Missing...
And More . . .

DSP Noise Reduction Products From JPS

NTR-1 Wide Band Noise
and Tone Remover

Only $1 69,95
The XTR- l provides wide band operation for
A.\{ or FM reception. Narrowband operation
for 5SB, CW or data reception. State-of-the
Art SignalPrecessingin"RealTime." Rapidly
removes multiple tones from voice signals
and operates on receiver audio output.

W e accept Mastercard, VI SA, checks, money orders in US$.
Free shipping w i1hin the cootinental U,S,

NIR-10 Noise/Interference
Redudion Unit

Only $349.95
NRF-7 General Purpose Noise

Remover and Filter Unit
Only $249.95

The NIR-IO allows reception of difficult to read
signal and reduces listener fatigue. Operates on
radio receiveraudio outputs. NIRmode reduces or

The NRF-7 reduces atmospheric noisethrough eliminatesheterodynes,whitelignitionnoise, RlTY
dynamic peaking. Removes multipletonesfrorn interference, and power linenoise. PEAK function
voice signals. High performance CW and reduces white noise interference. The Notch Filter
Voice Filters, CW filters haveselectable center mode removes multiple heterodynes and acts in 3
frequency. State-of-the Art Digital Signal milliseconds. Band Pass mode is continuously
Processing. adjustable center frequency.

~~ JPSCommunications./nc. TOLL FREE ORDER LINE: 800-533-3819
P.O. Box 97757, Raleigh , NC 27624

(919)79lJ.1011 FAX:(919)790-1456 TECH:(91 9)790-1048

CIRCLE 265 ON READER SERVICE CARD
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73 INTERNATioNJiL~"

Arnie Johnson N IBAC
43 Old Homestead HW}'
N. Swanzey. NH 03431

Notes from FN42
w... _ made it fhrough Christmas

and the New YBaf ce/eblation without
any !roubIe. But a bug has cmpped up
in my computer. /I seems to have a
mind of it's Dim at times. freezing for
no reason, rebooting, etc. Luckily, i t
only froze up once while writing Ihis
column, so I dldn', have to retype
much (gooa reason /0 sa ve quite of
ten). But, I won't press my luck any
furthe r this month. Much more next
month from ISfBSI, Monaco. South Ko
rea, and litho knows wtlere else.

73 1oI l1Ow. Arnie NIBAC

Roundup

Bru:ll lwan Thomas Halasz
PY2AH Is author 01 the world's first
Radio Amateur's Handbook in Por
tuguese. The handbook is published
by Edusp (the ediloriaJ branch of the
University of sao Paulo) and is des
tirled lor the flYe Portuguese-speaking
and also the 18 Spanish-speaking
COIJfIl rles. hard>ook do RacloamarJor
Is endorsed by both RE P (Nali onal
Amateur Radio l eague 01 Portugal)
and LABRE (National RadiO l eague 01
BrnUI. With 633 pages. it is hall the
size 01 the present ARRL Handbook.
but almost three times that of the urst
(1926) edition 01 the Radio Amateur's
Handbook., Wl'~ten by f rancis Edward
Handy W1BDI, to whom the author
reooers homage In his prerace.

Since none 01 the Portugu ese
speaking leagues have editorial laciti
tias and amateur radio literature In
Portuguese has been very scarce over
seven decades, Ihe new Handbook.
had to fill In lIle tack of information fO(
amateurs who do nol read foreign lan
guages (more than 95% of them), pr0

viding them with a WOl1dwide horizon
to see their activit ies In proper per
spective. It is expec:led that the pres
ence 01 a Handbook. in mast of the
shacks in Portugal . Brazil , Angola.
Mozambique. and Cape Verde will
give amateur rad io new thrust and
Interesllo these alUnlries.

The Hatd:1oo« Is not only a c0nve

nient wa y for the publ ic to get ac
quainted with amateur IiIdio and de
ckle aboulthe possibil ity 01 becoming
a ham. but also the only means to gel
a comprehensive view of amateur ra
dio as the moss media only reter 10 It
when it becomes news.

Author Iwan Halasz , a broadcast
transmitter Industry executive and a
ham for 20 years, has published more
than 130 articles on amateur radio in
Brazil ian l echnical magazines .
Presently he Is a free-lancer and con
~Itant to the two foremost telecom
munication magazines of latin Amefl.

ca : RMT (in Portuguese) and
Te/epress l.8tinoamenca (In English
and Spanish). For more intormaliOn.
write to 1662 Cardoso de Almeida.
05013-001 Sao Paulo. Brazil.

Chi le Downloaded 011 packel from
the HR AMSAT News Bulletin 226.03:.
The first MICROSAT from Chile. to be
named cesa r-t . witt be launched In
early 1995. This announcement was
made by the Radio Club Federation In
Santiago, The Hadio cnm Federation
will also prov ide the ground control
station lor CE-l alter it is on-orbit.

The satelli te will be a MICROSAT
class similar to Ao-16. LO-1 9, WO'18,
and DOVE. The orbit will be sun-evn
chronous and ee anitude will be about
9OOkm.

The design win include some sCien
Ullc experiments which will be con
structed by studenls from three local
universil ies. along wilh some help
lrom the Chilean Air Force,

The estimated cost 01 the design
and assembly of CE·1 will be about
US$1 milliOn. The Radio CU) Federa
tion said that CE·1 is designed lO help
facilitate communications be tween
Chilean radio amateurs and amaleurs
around lIle world. (11le AMSAT News
Service (AN S) would lik.e 10 t ha nk.
LWZOYZ of AMSAT-LU for tile buHetin
item.]

Do minican Republle Leller from
Bill Meara N2CQRlHI8: When I fi rst
walked Into the Dominiean RadiO Club
several months ago, I was struck by
the teet that in its outward appear
ancas, the club was very similar to my
IIrst radio clUb (Crystal RadiO Club
W2DMC). There were the piles 01 old
QS T maga zines , musty old aSl
cards, and piles of 010 radio gear. It
was all very familiar. As ide from the
ditlerent language being spoken. the
rnefTbershlp oIl1le club also reminded
me 01 W2DMC-lhere was the same
mix ot old- Iimers and enthusiastic
youngslers along with a ~racter" 01'

two 10 liven up the club housel Above
al. there was the same l rierdy spirit.
the same wiIIingless to help out a lei
low ham that has always been the
halmaril of our hobby. While our ham
bands every day provide very pleaSing
evidence 01 radiO's abllity to forge In·
lernational frienclships. I think thai the
lace-to-face eKPBrience In a radio club
can be even more gratifying. Soon ar
ter amval at the club. I found myself
sharing experiences with new friends
in a fo reign co untry: HI80 MA and I
laughed together as we both admitted
to waking up our parents alter contact
Ing our first ZLI HI8lEZ and HI8RMQ
and I howled with laughter When we
recounted the difficui lles of demon
slrating ham radio to non-hams (Mur
phy stalks the OR also!). Ham radio
does have the power to bring people
together,

Radio Club Dominicano (HI8ACD)
has recently gone through a renee
able reinvigoration. In acldition to our
Tuesday night meetin gs, the Club
sponsors a "Can. (a sort of party/get 
together) eve ry Saturday afternoon.
Ou r newsletler is back In print and a
new yag! tribander is on the rool of the
etubhouse_ We have an active. infO(
mal club net on 146.5 FM simple•.

The holiday season brougtlt a very
successful and enjoyable Christmas
party In our now renovated clubhouse.
A party is nol a party In the Dominican
Repub li c without h lgh·vo lume
merengue music! When your corre 
spondent saw the audio equ ipment
being assemble d lor the party, he
spaculated that the gear might allow
the club to carry out some audio fre
quency DXI A good time was had by
all, with the more animated club mem
bers partaking 01 the merengue musiC
while the more staid amateurs retired
10 me back yard for some good con
versation .

December also brought a club
sponsored loxhunt ccmcetnoo. Here
In the DR a foxhunt is a "Cacena de
Pichon" which transletes as "Hunt for
the Young Pigeon." One Saturday, IIle
streets of santo Domingo wera invad
ed by eamest radio enltllsiasts ereee
with bizarre multi-e lement 2 meter
yagisl After some st ruggle , the · pi
geo ns" were all captured and the
hunters returned to the radio club for
an awards ceremony and an altemoon
01 good fellowship.

1994 promises to be a good year
lor ham rad io in the Dominican Re
public. The club plans to offer a Morse
code course and we'll be worillng with
a local ecnoor interested In adding
ham radio 10 its set of extracurricular
activit ies. We'll also continue to woril
with a local Boy Scout group, As el
ways, Ra dio Club Do minicano will
continue to be a happy place where
hams from all over are welcome, Best
01 luck In 1994 to all. 73 from H18! (Bill
Meara, N2CQRlHI8. Unit 5510. APO
AA 34041.j

Ecuador For thase of you who en
Joy IISlening to foreign broadcasts.
quite a few 01 those stations send out
program notes and one 01 lhose is
HCJB, The Voice 01 the Andes. Quito.
Ecuador. II you wisft 10 be put on their
ma il ing li st , send your request to
HCJB. Cas Ilia 17- 17-691, QUito.
Ecuador, 50IJlh America.

AUSTRALIA
David Horsfall VK2KFU
PO Bo)(257
Wahroonga NSW2076
Australia

A recurring thread In past columns
was how the Department of Transport
al'ld Communications (DoTC) was go
ing to deregulate the Australian recu
lations, with such Ihlngs as allowing
ecce-tree "limited" amateurs access
to 10m FM, granting packet privileges
to NoviCes. etc. These changes were
going to be i,traduced "Real Soon

Now: bUlfor one reason or anolller (a
Federal etect ion and a cha ng e of
name to "SMA" (Sp ectrum Manage
ment AuthorityD. they never aclually
saw the light 01 day. The latest word
was that these changes were going to
be introduced in lhe next session 01

Parliament (around the time this ap
pears In print). so hopefully this long
outsfanding maner will be decided
soon; until then it is poln"ess com
menting any further. I was hoping to
describe the Australian licensing Situa
tion, but there was always the danger
it would be obsolete by the lime it ap
peared in print.

Som e thing s , however. never
change. It Is worth pa inting out that
the national body In Australia, the
Wireless Institute of Australia (or just
WIA), actually consists 01 several au
tonomous bodies In each state, and a
tecerai-caseo cmce met produces the
magazine and provides representation
to government. etc. All member ser
vices are provided at the Slate level,
and mese vary (including membership
lees) from state 10 state. As can be
imagined. this can lead to some uuer
esting situations. with disgruntled am
ateurs blaming the wrong body for
perceived shortco mings, ere. The
NSW division can lay claim to being
the oldest division ol lhe oldest ama
teur society in the world (founded In
1910). and in spite of ttVs (01' perhaps
because oI iI.) II has experienced a lew
I\ICliQns lately. As I write this (lale De
cember), certain ma"ers have still nol
been resolved (such as an Extraorcfi.
nary General Meeting to debale a "No
ccnucence" motion in the Commit
teen. and I hope to have fur1her news
in a later column.

Cheers for now. Those with access
to packet or Internet can contact me
as "VK2KFU 0 VK2RWI.SYD.NSW.
AUS.OC· and "daveOesI.COM .AU"
respectively.

CANARY
ISLANDS

SPAIN
Woodson Gannaway N5K\Ifl.'£A8
Apartado 11
35450 Santa Mana dtJ Gui.I
(Lss Palmas M Gran ClInafill)
Islas C8nalias
E".,...

(With apologies to Bing Crosby)
-cneseets roas ting on an open l ire,
(ttle srne. 01 roasting) dried squid nip
ping at your nose .. . " Isn1 that how
the song goes? wen. this is the ca
nary Islands , alter all, and things are a
little different. No chestnut blight so we
still have chestnuts every year in the
lall. And lor some unknown reason,
me street vendors roast and sell dried
squld over their charcoal braziers right
alongside the chestnuts and the odor
is pretty pungent. But I like dried squid
so it's no problem. ArlOlIler dilference
being here Is thai santa's (Papa Noel)
or the Three WISe Men's helpers olten
wear bikinis.
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We are happy to ptOW;16 Ham Help listings free on a space available basis. To
make our job eaSier and to ensure /hat your listing is oorrect, please t)pe or
print your fequest cfedrty, doubte spaced. on a fut/ (8 112" xU ") sheel of pa
per. You may also upload a listing as E-mail to Sysop to the 73 8BS /Special
Events Message Area ' If. (2400 baud, 8 da ta bils, no parity, , stop bil. (603'
924 ·9343). Please indicale if i t is for publication. Use upper- and Iower-csse
letlers where appropriale. Also, plinf nllmbers careflilly-a I , for example. can
be misread as Ihe letlers I Of I, or even tile number 7. Specifically menlion
lhal your message is for mo Ham Help Column. Please remember to acknowl
edge responses to your requests. Thank you for )'OUr cooperallon.

HAM HELP
$peaking of dried SQUid , it rogu ,ed

in one 01 Ihose pleasant ~lIIe events
that help so much to make life bear
able. As I-W said betcea , most 01 my
Eng~sh Momg students are Oriental
chikl ren, while when my wile taught,
her students were Spanish aduns. The
very same day thai one of her stu
dents gave her a box 01 hlgh-qualily
chocola te candy, one 01 my students
gave me a dried squid as a present
In the culture 01 each stecent. the
present had about Ihe sa me mean
ing, and beth were greatly appreci
ated.

0 0 you thin k you know Spanish?
Are you ready to confront daily lile in
Spain on Spanish terms? Well, please
pack your sense of humor and plan 10
use it often, mostly to laugh al your
sell . II you studied Spanish, you al
ready know about the subjunctive and
some 01 its pitlalls. In a l ew years
you.. get it mostty sorted out. But I'm
talking about Ihe things you lhought
you already knew and cookl oount on.
ThaI'S where me torpedo es rea lly
come at uneKpeC1ed angles . . . II was
Thanksgiving, and the guests eating
with us were some Spanish Iriends
who didn't speak English and lwo Mor
mon missionaries from Ihe U.S. who
spoke some Spanish, so we spoke
Spanish, Things were going lairly well
until one of the Americans, l ranslating
literally from English. said. ·Pasame

el veslido de la enseiaoa. por lavo,"
But in Spanish that didn'l come oUI
a s -eass me the salad d ressing .
please : but Instead as "Pass me that
clothing that the salad wears. please."
An instant of absolute silence fo l 
lowed, then a periOd 01 laughter from
me and my wife (alter we had gone
through the reverse translation and re
aliled whal had happened), COnfusion
from the Spaniards (who didn't know
what was happen ing), and linally an
exptanaucn In Spanish and English lor
all pa rties so they all co uld have a
good laugh, And I bet you thought
"salad dressing" was prelly sale and
tame.

Is the tooth fairy"la hada de los dj.
ootes"7 Not on your life! In Spain it's
"&I Ratoncito Perez" and don't you lor
get it In lact, yesterday some frieOOS
gave our baby a Ratoncrto Perez dol
that plays several tunes about 50 dB
too loud. ancl I'm thinking about how to
cut down the volume, short of smoth
ering it unoer two or three pillows. The
first thing will be 10 put in a jurrper in
stead of one of its 1W0 batteries, and
halve the voltage.

Thanksgiving was yesterday, and a
couple 01nice people left a package 01
brownies for me outside our door With
a nice nota. There are fine people ev
erywhere, but sometimes you have 10
look 10 l ind them . 73, Woodson
N5KVBlEAS. iii

I a m in need of m e scnemauc
and adjustment inst ruct ions. or the
dual trace pre-amp, lor my surplus
scope. secce type is ANJUSU-117C.
Pre-amp type is UX 2995 AI USU117.
Mel Wardean K60XE, 18193 FISher

UPDATES
Micro IDer

In the January 1994 Issue, a very
discerning reade r spotted an error in
Program '1 of the above mentioned
article. In the listing on page 26, the
29th line says:

Number 21 0f'I your FHdback card

t», VISalia CA 93292.

WANTED: Circuit eiagram 101 SElF
DU-2000 DVM. I wiI pay costs. Keith
Ra lph VK4VO. 10 Thredbo Dr.•
Worongary 42 13 OLD, Australia.

Number 22 on your FHdbM:k card

( 44, "11t 111 010 t011101110"J)" , "
The line should be:
( 44, "11 1011101010111 01110"}I", "J
The correction will produce a prop-

er Morse code comma.
mx Keith R;ce.

""'" "THE U.S.A.
• ..1>"011

~"IC.'.LOG. .... ..-1 ......
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~~ Ad<! S4 00 tor
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W & W ASSOCIATES _
800 South Broadway, Hicksville, N.Y. 11801

WO:""R'"LD WIDE DISTRIBUTORSHIPS AVAILABLE. PLEASE INQUIRE

In U.S. & Canada Call Toll Free (800) 221- 0732 • In NYS (516) 942-0011 • FAX: (516) 942-1944

YAESUlMAXON
FNB-2 10.Bv 0 600 MAH
FNB-3I3A 96v 0 1200 MAti
FN8-4 12v 0 750 MAH
FN~A 12v 0 100QMAH

'FNB-10(S) 72v 0 1150 MAH
FNB·12(S) 12v 0 600MAH
equiv 10 FNB- l1 ()(' shorl8f)
FNB·17 72v 0 600 MAH

-Same s ize case as FNB·12
'F NB-25 7.2v 0 600 MAH
FNB-26 72 V 0 l00QMAH

-·FNB·26-S 7.2v 0 1500 MAH
'FNB-26A 9.6v 0 800 MAH
'Same si..!e as FNB-26 QI"
FNB27 12v 0 600 MAH

" FNB-27S 12v. IlOO MAti
--(~ 1onge<1han FN827)

BATTERIES
.----__---.:B:::U=.Y.:.....=DIRECT FROM US, THE MANUFACTURER!

Powerpac+®
6 V for Camcorders & 12 V for 2-way..........
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NEVER SAY DIE
Conlin(,led from page 4

what's happeood 10 your beans is also
happenir"IQ to your miee. And toe bOOk
expla ins about il ha ppening to rabbits,
chinchillas, and so on down the food
chain.

While you're growing those beans,
try some in Irani 01 your TV set and
see what the radiation lrom tha t mon
ster is doing to the ltIings around il
including you ancl your kids . Even try
some in lhe ned room, 15 leel or so
away from ue set. A bean can tell you
more than any but !he most sophisti
cated (ami Bllpens ive) lab rnsnu 
rrents.

Youll read about endless cancers
beng cured. arthritis . d iabetes. and so
on. Children in school rooms under
nuorescent Iigt1IS have eavees. eneo
lion defiCitS. hyperact ivity. poor class
room behavior, poor grades. and
learning disabililies. Within weeks of
ins talling run-scectrum lights tnese
problems begin 10 disappear. II's at
mosl enough to make you ttmk.

They lested hamsters with Identical
diets under cool-while and lul'-spec
lrum fluorescent lights and found they
had 10 limes as many cavities under
the while lights. Chickens raised under
tcu-eoectmm lights are larger, healthi
er. live twice as long, lay more eggs.
and their eggs have 25% less choles
terol.

It rums out that sunbathing causes
less skin cancer, not more, despite all
the phony'baloney you've been seeing
tete ty. Heck, they had me so con
vinced I haven't had a sunburn in
years,

I had a little spare time in San stan
cisco recently. so I visited Alcatraz
where they kept the most Incorrigible
prisoners In Hny ceus wilh no di rect
sunlighl. And when they caused trou
ble they put them In " T he Ho le ,"
where they had no light at all , Talk
about doing things in reverse . This
confirmed the validity or my proposal
for culling the cost or prisons to almost
zero-one which wouk:l encourage the
prisoners to be ou tside In the sun,
lending to their gardens, growing their
own rood. How do you grow a Danish?

Is there a connection between the
growing crime rate, street gangs, riots,
the increase in divorce, the troubles
we're having with children, and even
the if'lCivility we see an around us. and
what we're doing to ourselves with ar
tif icial light and window gtass which
prevents those critically~nt tight

necoeoces rrom reachltlg us? The re
search reported in tl'liS bOOk is very
compelling . I t l'lin k yo u' ll be c on
vinced-maybe even enough to actu
ally wanl to do something about it

I guarantee you'l be inS!aning fun
spectrum hghts in your home and your
offiCe alter reading t\'Iis book. And you
might just have eflCH.lgh gumptiOn to
wo rk to gel yo ur loca l sc hools to
change 100. I'm convinced that we
could subslantially lower our health
care costs JUSt by lelling more sun
reach ou r eyes and skin . Gumption

seems In pathetically short supply
these days-I wonder if tners got any
connection with light?

When you do your bean-growing
and miCe or rat exoenrnents. be sore
to document your woO;. with cctures. If
you can set up a video camera for
stop-motion photography you'll have a
greal record, but plain photos will tell
the story. And I am going 10 be very
upset if you don't send me a copy of
your results.

Pro-fusion & con-fuslon

Here comes Wayne again with an
other of his enthuSiasms. When 2 me
te r FM and repeaters came along I
Iried to get you interested. That even
tuall y developed into cell ula r rad io ,
with many 01 the lop people n the new
industry, oddly enough, being hams
who'd gotten inYOIved through their n
rereet in repeaters. Then me re was
computers . whiCh have turned into a
fairty big business. Now I think I'm on
to an even bigger new tochnology.

It all started five years ago when
ors. Stanl ey Pons and Martin Fleis
chmann announced that they'd diSCOV
eree what seemed to be a new and
my sterious source of power. They
suggested it might be cold rusrcn.
Well, that was enough to upset the fis
sion induslry. and to threalen ee hot
fusion scientists even more. Worse,
many 01 the hasty ear1y resea rchers
were una~e to gel the promised ex
cess heat from their experiments. so
they pooh-poohed the whole Ihlng.
And tnars probably all you 've read
about cold fusion . , , unless you read
more lhan Ilhink you do.

I'm just back from Ihe Fourth Cold
Fusion Conference on Maul, where I
sat gelling more and mo re excited
through four days or scienlific papers,
all demonstrating remarkable success
es in generating heat lrom bolh heavy
and light (regular) water-c-heat far be
yond anything attributable to Chemical
reactions. One of the presenters was
a youngster from Texas Who, Ihough
he's invested less than $5,000 in the
last rour years while working in his
basement, has been generating signif
icant heat. He hasn't done anything
Iha t just abou t any ham with a pio 
neering drive couldn't do.

Yes, of course I'm starting a cold 11,1 
$iOn magazine to try 10 help the field
grow ta ster and help newcome rs
come up to speed. It worked with re
pealers, computers and digitat audio.
so maybe I can do it again.

II you 've been doing you r home
work as I've asked you 10 , you read
the artiCle in me August 1993 Popular
Science on the subje ct. You a lso
should get Gene Manove's boolI., Fire
From Ice. Gene, by the way, is the edi·
tor or my new magazine. It looks 10 me
as if we're right at the beginning 01 a
new lri llion-dollar induslry-one that
win help end automobile pollution ard
cut energy prices SUbstantially. II's a
little ea rly to see your oil seccs short,
but I sure wouldn't recommend them
lor an investment. Cold fuSiOn is super
bad news for the Middle East. They'd

cener stop wasting their oil dollars and
make some long-Ierm inveslments.

I'm using the term ·cold fusiOn" be
cause that's what they're calling this
newly discovered reaction between
palladi um and heavy water (deuteri
um). The scentrsts haven't yet been
able to l igure out a theory they can
agree on lor why it wor1l$. Some ex
perimenters have been reporting as
IT"l.Ich as 10 ,000 times the heat oulput
from their experiments lhan they've
put in to get it started. They're having
success not only with palladium, but
also With niCkel. plat inum, rtloctium,
and rubidium so lar.

Thougtlthe elled was filst discov
ered by Americans , the Japanese
have already taken a big lead in re
search, and in smothering us 0 1,11 01
the lield with patents. Thol.ql our gov
e rnment d oesn't yel believe In it ,
Japan's Min has just budgeted anoth
er S30 minion to help speed their re
search and pat&nting positions.

Well , I could write for pages on
what's hapPening in cold lusion-but
please remember, I let you in earty on
t~ one. just as I did on microcomput
ers and cellular tesepbones. In those
cases other people made miltlOflS (and
billions), and you didn'!. I didn't do too
badly mysell, much to my surprise.

II you're Interested In knowing more
about all this you may want 10 get a
charter subscription to Cold Fusion.
It's $1 00 a year. Send your check or
credit card in formation to Peterboro
ough NH 03458,1107 or c all (603)
924-0058 . Who knows, maytle you 'll
be giving a paper al the next cold fu
sion conference. I hope so-and I'll be
there cheering you on . Or perhaps
you'll be manufacturing a meercs-ect
ue-srzec water-powered generalor to
power cars, trucks and homes.

Other Scl enti lic Frontlefl

Did I pique your curiosity or per
haps even your entrepreneurial spirit
with my piece on a cure for AIDS In
my February editorial? Have you writ
ten 10 me yel? It looks to me as If a
tew people will jump at this opportunity
and (a) make big fortunes, (b) provide
a desperately needed servce. What's
it worth 10 clean up HIV-infected blood
supplies? What's it worth to save the
lives of millions 01 people with AIDS
who now believe they are eventually
doomed?

Then there's tho need lor more re
search in planl and animal bioelectrici
ty and magnetics. There's a need to
look in lO an almost enclless number 01
anoma lies . But watch oul fo r the
pathologica l skeptics, I'm skeptical
about new things, but that doesn't stop
me t rom being open to finding out
more about them.

One 01 my problems Is that I'm
bUSy in every spare minut e reading
more ard more books. I've been trav
eling a 101 recently ... the cereeeen
Germany. Maul. Indiana, New Yor1l,
San Francisco, Los Angeles ... c0m

plete with a suitcase full 01 books in
my baggage . When I consiOer an the
tIVngs I want to do, I get discouraged

when I see people playing golf or kids
hanging out In malls or on corners, do
ing nothing. What a wastel

Now thaI I've met Pons and Fleis
chmann personally, I wanl to Ialk more
with them . . . and with the other key
researchers in the field, I wanl to leam
more abou t fusion. abouf bioelectro
magnetics, about memory, UFOs, psi,
and so on.

Polilics

I have to a d mlt 10 being discour
aged at the way virtuaUy al AmeriCans
are putting up with the baloney thaI's
going on. There are per1ectJy good SO"

lutions to all 01 our major problems.
We cou ld have an incredibly great
country instead 01 a good one, but we
worn unless someone finds a way to
get people interested in cha ng ing
things. When we reruse to Iry and do
something 10 solve our problems, then
we're condoning tnem. We've been
putting up With major messes, and
putting up with them by jusl sort 01 qui
etly compla ining , but not doing one
damned thing to bring about cha nge.

We kn ow tne t we' ve allowed
Congress to be a disgusting bunch 01
crooks. We know the Cl intons have
just socked us with a huge tax in
creas e and are l ighting every pro
posed budget cut. dol ing out pork
bribery for acquiescence . We know
our whole country is awash in drugs,
that we've got the worst crime problem
and the most murders 01 any devel 
oped counlry in the world (al an esti
mated cost or $450 billion a year), that
our school system Is horrendously ex
pensive and patneuceny ineffective,
that we're up to here in lawsuits, in es
calaling health care costs ($1 trillion a
year), that we' re being screwed over
by Ihe IRS, FDA, CIA, FBI, FDIC, and
a bunch more government agencies,
that despite hundreds or billions wast
ed we stilt have poverty, street gangs,
welfare families, and so on. Not one of
these problems is insoluble. I've pro
posed inexpensive eocuons to all of
'em. So we're floundering in Somalia
and Bosnia , and wondering whaf to do
in a few dozen other ccuomes where
we have no real strategic in terest.
We're throwing away billiOns on for
eign aid. Phoo ey. What a bunch or
wimps we Americans are! What does
it take to actually get us mad enough
to do something?

We're walching an endless parade
01 TV expose programs showing us
where b~lions 01 our cIoIlars are being
stolen by fraud. But does thiS get any
one upset enough 10 do something?
No, a lew people are busy parading
againsl abortion , acid ra in, global
warming. and stull like mat. Did you
read the lead artiCte in the Feb nJary
Reader's Digest yet? How much do
you know about Janet Reno and the
other Clinton J)ickS? We're up to here
in messes and we're wondering what
sitcom to watch.

Thai loud Noise Again

1I's opportunity, slin trying desper
ately to gel you oul 011 the couch 10
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• A wattmeter designed specif ically lor the QAP operator &
builder (1,8 10 54 MHz)

• Measures forward & re flected power a t QAP leve ls
• Select from three run scale power lev el s : lOW. lW. or

l 00mW
• M easure power down to lmW
• Large easy to read 2° m eter
• low current drain meter circu it us es 9V ba ttery (battery

nol lncluded)
• Great for portable us e
• Ea sy 10 build & align
• Alig n with a d igital VOltmete r. Source o f AF not required
• Measures (HWO): 4 112° x 3 112° x 5°
. 100% complete k it (less battery) including cabinet. all

components and instructions _ u ... __ lot ""....UUlof1

• • CAT #WM-' $89.95 ':::: 50 I"YiSA:1

............. --

Ordering Books and CDs

{Editor 's Note: Wayne oflen reter
ences books and CDs in his editorials.
The /:>OOks are often ava ilable ' rom
Uncle Waynes Bookshelf: the CDs
from IMPS by Mail. Both can be or
dered bY telephoning (BOO) 23HJ458
or (603) 924 -4196, or by laxing (603)
924-8613 ,J iii

were pretty crummy. It cIoesn1 hold 8
candle 10 a bunch of 1he diving spotS

in tne Caribb ean . No sha rks. No
wheles. No manta rays. I did gel a
fleeting glimpse or some porpoises. t
was hoping for beller.

The confarence was a_ciling. There
I had an op pOl1unily 10 meet tee
movers and shakOfS in the cc*l fuSiOn
world . 1"1 be wri\lng a lot more aooct

""t,
II you're interested in a day-by-day

report on the trip, rye put it togelher
etc a 24-page booklet, Uncle Wayne's
Hawaiian Advenlure, Send $3 for a
copy postpaid. Eventually ru probably
add II 10 some other sluff rye been
wriling and have anolher book. rve
finished one on my submarine adven
tures in WWIl (52 pages), another on
my diving ecventcres (96 pages), and
one on my recent travels (48 pages).
BUI then you haven'l invested In my
We The People DecJare War On oo
Lousy Govemment yet Tsk, Well, a
few hundred 0' you have bought 1he
book. and I thank you Jar your wonder·
lul letlers.

..._-- ...--_....._.. "'oc h..,""-20879 Madison Street _ .....
B ig Rapid s';M1 49307 -..u..Ta.

Orders 616-196-1460 Tech, Info (616)796-0920

---

QRP
WATIMETER

KIT

9AM to 6PM
Mon.·Fri,

EST,

'Fa_: (616)196-6633

Wayne wn,ps up some contacts from
Lanai.

conference on Maul, so I tet t a lew
days early and got in some scuba diV
ing on Kaua l, Oahu, Molokai, Kana,
lanai , and Melli . The water was awlul·
Iy cold, so t had 10 borrow weI sons to
keep lrom freelirog. I had my undelW3'
ter video camera along . but outside of
a bunch of small fish al Kana and sev
eral big lu rtles 81 Mau!. lha piCkin's

Unfled We Fall

Perot's Uniled We Stand America
looked ~ke a good deal , , , for a while .
From what Icould see in trying to deaf
wit h tnem it sulfered from massive
mismanagement al lhe Dallas head
cuenee . and thaI helped keep il rrom
grOWing QlJickly at lirsl. I don't know
aboul the paid stale coordinators in
other slates, but !he chap they picked
in New Hampshire ne...er seemed 10
bother 10 pick up lhe ball , or when
he did, then he soon dropped il. We
got precious lillie coordination or com
munlcauons. Then came the Perol
NAFTA debacle, and plIfI went inleresl
in UWSA up this way.

ThaI was discourag ing because it
was the only group thaI looked as it it
might gear i1setl up 10 try and clean up
Ihe me ss the admtntstra ttcn and
Congress are making au! 01 Ihings.
We know the Democrats and me Re
publicans aren't gojng 10 change any·
Ihing mucn. And Ihe Llbena nens.
Ihough Ihey have some g real id eas,
are almost invisible. Now, with the va
pori l ing 01 UWSA, what's lelt?

Wayne In Hawaii

I was able 10 make a le w contacts
as I Visiled all sJx 01lhe main islands,
bu t precious few. And wha t few reo
pealers l loond open seldom had any
one listening. I caned and called over
one repealer alter another. PhOOey.
My besl repealer e_perience was lhe
W6KAG repeater o n Molokai. , first
talked Ihrough il rrom l ana!, and then
met ButCh on Molokai. where he drove
Sherry and me Irom one end of lhe is
land 10 lhe other, irduding a fantastiC
view 01 !he old leper colony lrom high
alop a cliff overloOking that comer 01
Ihe island,

I was out there lor lhe cold fusiOn

way l()( them 10 make money.
A good OAT recorder and a pair of

mik es shouldn' l cost much over
51.000 Ihese days. II there's much of
a demend I'll lalk wllh some 01 tne
manuraclurers eoe see if I can make a
dear ar'ld gel some discounls . Who
knows. between schools , churches,
and olher toeal m usical lalent. yo u
might find yoursell in a luI·time buSi·
ness. It beats the heck 00101 worXing
for someone else.

What's in il for you? Figure around
SOc a CO as your c ut of Ihe deal.
That's $ 500 for every thousafld you
sell. Hey, if you onty make one 4eal a
week that's a couple thou' a month 10
help beel up your hamshack. , , , Of 10
gel the XYl a better fur coal. Fix up
your hamshack first

By the way, each of your recordings
will be Checked out by a Music Re·
sea rch Foundation locus group, II any
gel high mar1ts from this lough team 01
experts lhey could be accepted tor na
tional distribution through our ne\WOr1l;

01 oye r 5,000 independenl reco rd
stores and be promoled 10 radiO sta
l ion music erectors. Then we could be
talking big bucks.

Yeah, I know . , . n's too much trou
ble. Whore's the microwave popcorn?

answer the door. In January I suggesl
ed an easy way to get Inlo your own
small buSiness. An it lakes is a digital
audio tape (OAT) recorder, a couple
good mikes, and some gumplkm. The
recorde r and the mikes are lhe easy
part. Unfortuna lely. oor school system
has done a raotesuc job 0' making
su re tna t a minimum 01 gumption
emerges 'rom our higIl-priced sccesst
uniOniled blClinwashing system.

I suggested you go out and make
some recordings of street perlormers.
Well, mars Jusl lor siartees. No matter
ho w tar out In the st ick s you live.
you·ve gol p1enly of recording possibil
ities. You've gal enough potential cus
tomers to pay l()( the cost of a rec0rd
ing system In short order and build a
nice linle spere-nme business . .. so I
ccn't wanl 10 gel any more letters
whining about tha high cost of rigs and
magaline subscriptions. Get off your
bun and lake charge of your Iile.

So whal can you record? Well, I
wa s going 10 suggest 10 lhe people
wilh recording studies lhal they go
afte r lhe school and chUrch eereets .
b\.lt after Ihinking II ove r, I reanzeo thaI
rrcst of tnem are so wrapped up with
recording local rock g roups that I'd
probab ly ne...e r g el Ihem a ll the ir
dulls, School mal1l.el? Churches? You
bel!

Jusl about every high school afld
college has a glee c1lAl and a school
banel. Some have a lew sludent musi·
cal groups too , , . e...en some (ughl)
rock bands. Every one or Ihese musi
cal (or pseudo-mu sical) groups needs
compacl discs and cessenes 10 sell to
make mo ney. Fi nd ' em. Sell ' e m.
Record 'em, The Independenl Music
Producers Syndicale (IMPS) will lake
illrom there and ship you the CDs and
cassetles.

You can sell 'em a mccseno CDs
for $5 each and they can tum around
and sen 'em lor $16.95. Thai 's an
easy way f()( lhem to generale an'e_,
Ira $1 2.000. Than go a long way to
ward new inSlruments, concert lOUrs,
cosunn es. or what e...er. And by the
time lhey've sold 300 CDs the whole
wol1l.s will have been paid lor. The res!
is gravy! Thoy can probably even pre
sell that many so they wo n't even
need any money up lronl.

II you get busy right away you may
be able to get a burch of schools to
invest in CDs 10 sell 10 the gradual ing
cla ss and their tammes come June.
These mighl teature selections from
tne gle e club. tne school band, and
any olher school musicat (or semt-mu
slcal) groups or perfo rmers. All you
need 10 do is leam how 10 make some
decent OAT recordings afld do some
selling.

Church chOirs are anOlher g roup
that can be recorded . Some churches
ha...e boys choirs and would love 10
have CDs to sell to make money 10
he lp pay l or summe r choir camp.
When I was a lad I sang soprano in
Ihe SI. Paul's Church choir and we
had a g reat l ime al summer choir
camp. Churches are always in need of
money for things, and CDs are a greal



SPECIAL EVi:NTiF--k~d
Ham Doings Around the World

Listings are free at charge as space permits. Please S6ncI us roor Special Event
hK1 months in advance of /he issue you wanl it /0 appear in. For example. if roo
want illo appear in the January issue, we $hould receive it by December 31, Pr0
vide a Clear, concise summary or lhe essen/ial de/ails about your Special Even/.
Check Special E~nts File A~1I #11 on our BBS (603-924-9343). for listings that
were 100 lale 10 gel into publication.

UARCH 5

ABSECON. NJ The Shore Points
ARC WiU sponsor its 12th QmUllI ham
lest. ·Springlest '94," et Holy Spirit
H.S., Ala. 9, 112-ml. south 01 Rle 30.
Doors open at 9 AM (7 AM tor sellers).
Talk- in on 14S.38Sf. 98S. Co ntac t
SPARe. P.O. Box 142, Absecon NJ
08201.
DENVlUE. NJ The Bmual North Jer
sey Hamtest . sponsored by Split
RocIvWesI Moms, wia be held on Mor
ris Ave. starling at 8 AM (sellers 6
AM). VE Exams al 9 AM sharp. Sign
up by 9 AM. Talk·ln on 146.985 and
223.86. c ontact Bernie WB2YOK,
P. O. Box 25 1, Flanders NJ 07836;
(2011584-4423.
LANCASTER. NH Twin Mountain NH
Town Hall (near the intersections of
U.S. Routes 3 and 302). will be the l0
cation ol a Hamles. and Flea market to
bene 'l t DA R E. The North Country
ARC and littleton ARK will co-host
this event trom 8 AM· 3 PM EST. Talk
in on 146.55 MHz sim plex. c cotect
-Richard C. Force WB IASL, 12 Cot
Iage St., Lancaster NH 03584. Tel.
(603) 788-2202.
TUSCALOOSA. AL The Black War·
fiof Swaplest wi. be held from 8 AM-4
PM at Northport Civic c enter. Hwy 82
at Hwy 43, Northport AL. VE Exams at
8 :30 AM; co ntact Da vid Drummond
WB4HHY. (205) 339·79 15. Indoo r
Swap Area. For delails contact Kelly
Bruce WD4DAT, (205) 339-7882 after
6 PM. VendorlTable infO: Danny Bu
ford KC4 RL R, P.O. Box 032171 ,
Tuscaloosa AL 35403 : (205) 339
5812. after 6 PM. Talk·in on 147.300.
146 .8 20 , 147.060+, 145.3 50 -, or
444.700+.

MARCH 6

NORTHAMPTON , MA The Sm ith
vee. School on Rl e , 9 has been
choosen as the Site for the 10th ArYJu
a! MTARA Amateur RadiO Flea Mar
kel. This event will be presented by
the MI. Tom Amateur Repealer Assn.
jrc., slarting at 9 AM (8 AM lor ven
dors) . ARRL VE Exams at 10 AM.
Vendo r Rese rva tion Contact: Jim
K IMEA, (4131 527-3199 eves. before
2200 EST, VE Exam Registration: Jim
WA 1Z UH, (4 13) 245-3228; o r ttl
MTMBBS via pactel. Aclvancecl regis
tration strongly recommended.

MARCH 11

ST, LOUIS , MI The Jefferson Bar
racks ARC will hold their 34th annual
RAOIO AUCTION at Concordia Tum
ere Hall, 6432 GraVOis, in south 5 1.
Louis City. Doors open at 5 PM; the
auetlOl1 starts at 7:30 PM. Talk-in on
146 .341.94, 144.611145.21. Contact
Vivian WOOEMS, or Scotty KAOFJA,
4121 Fabian z», Sf. Louis MO 6321 5.
Tel. (314) 63 1-4068.

MARCH 12

COLBY. KS The Trojan ARC's tst an
nual $waplest wi. be held from 9AM-5
PM CST at the~ Nan. Guard N
IT\Of)' on K·25. VE Exams March 11th
at 6:30 PM al Sirloin Stocl<ade. Earty-

bird dinner. More. Contact TARe, Box
DX.~y KS 67701.

MARCH 13

BRISTOL, CT The Insurance City Ae
peater Club will hold its annual Ham
fest and Computer Flea Markel from 9
AM-l PM at Bristol Eastern H.S., King
SI. (RT 229). Talk-in on 146.88 and
224.80. VE Exams by pl'e-raglslratiOn
orYt. Write JeRC. p.o. Box 165, Pleas
ant Valley CT 06Cl63. SASE required.
Flea Ma rket conlact: Chuck M otes
K1 DFS. 22 Woodside Ln" Plainville
CT 06062, Tel. (203) 747·63n .
INDIANAPOLIS, IN The Indiana Ham
lest/Computer Show will be held by
the Morgan County Repeater Assn.,
starting at 8 AM, at lndial'la Slate Fair
grou nd' s Pavilion Bldg . Ad vance
reservations recommended. Talt-n on
145 .25 . Contaci A ile en Sca les
KC9YA. 3 142 Market Place. Bloom
Ington IN 47403. Tel. (812) 339-4446.
YO RK, PA The 71h an nual York
Springiest (Ham & Computer) will be
held et Ihe York Fairgrounds. Doors
open al a AM. ARRL VE Exams a AM.
Talk- in on 146 .97 -,447.275- and
53 .97- . Write with SAS E to York
Springfest. P.O. Box 526, Red Lion PA
173M. or call (717) 843-7864 10 leave
a FAX or message.

MARCH 14-17

TORONTO, CANADA The Intema!'l
Symposium on Digital Audio Broad·
caslin g (DAB) "The Sound of 2000"
WI. take place at the Sheralon Centre
Holel anct Towers. Contact DAB Sym
posium '94, 126 York St., #401 . Ot·
lawa, OntariO Canada KIN ST5. Tel.:
(613) 24 7-9333; FAX: (613) 565-21 73.

MARCH 15-1 7

VISALIA, CA The 1994 Inlemar l OX
Convention wi. be presented at Holi
day Inn- Plaza Park by the Soulhern
Cal ifornia OX Clu b. Pre· registration
dead line March 15. For inlo contact
Don Bostrom N6/C, (818) 784-2590 or
(3 10) 334-8717, For lodging: Holiday
Inn, (209) 65 1·5000; The Raddlson
Hote l, (2091636- 11 11; the Lamplighler
Holel, (209) 732-45 11.

MARCH1t

MOREHEAO CITY, NC VE Exams
will be administered by the c a rteret
Cou nty ARS a t First Presbyterian
Church Fellowship Hall, 17th & Aren
dell 51. Please pre-register. Contact
Art Sylvester KC4QD, 6 13 North Forty
Rd., Moorehead City NC 28557-3075.
WEST ORANGE. NJ A Harnlesl win
be held by the Irvington-Roseland AC,
lrom 8 AM-2 PM at West Orange H.S.,
600 Pleasant Valley Way. Talk -in on
W2Q R Rpl r., 147.4 151146.415 ;
146 .520 si mpl ex. Co ntact HOwie
Greenwald W2VHI, (201) 994·4057, or
Jim Ho we N2TDI, (201) 402-6068.

MARCH 1D-20

FORT WALTON BEA CH. FL Th e
Playground ARC will hold the ir 24th
annual HemlSwapfest at the FI. Wal·
ton Beach Fair Grounds lrom 8 AM·5

PM Sal , and 8 AM-3 PM (WI Sun. For
RV space, call Stan WD4PEU, (904)
243-8801. To pre-register lor tables,
ceu Bud K8YNU, (904) 243-5404. 3
PM-6 PM CDT; or J erry N4ZYB, (904)
862·0419. 6 PM·9 PM CDT. For tnto
regarding commercial space , meet
ings, or forums, write to P.A.R.c. , P.O.
Box 873, Ft. Wallon Bch FI.. 32549.
MIDLAND, TX Midlanct ARC will hold
their annual 51. Patrick·s Oay
Swaplest at the Midland County Ex
hibit Bldg., Sal. from 9 AM-5 PM, anct
Sun. from 8 AM-2:30 PM. VE Exams
at 12 PM on Sat. Contact AA5RS or
N5TQU via M,A.R.C., PO, Box 440 t ,
Midland TX 79704.

MARCH 2Q

l.EXINGTO N, iliA The Minutema n
Repeater Assn. will hold their MMRA
Flea Market at (he Westboro MA H.S.,
beginning at 10 AM (set-up at 8 AM).
Talk-in on 146. 61 , 146.82,449.925
and 223.94. Send table requests and
pre-payment to MMRA, P.O. Box
2282, Lexington MA 02173. A walk-in
VE seescn is available. For info. call
A. Morrison Nl BHI, (508) 489·2282.
MILTON FAEEWATER. OR The 48th
annual W7DP Swecrest, sponsored by
the Walla Walla Valley ARC, will be
held from 8 AM·3:30 PM at the Millon
Freewater Communi ty Center bldg.
Talk-in on 147.280. contact David L.
Pence KBlWRT, 8 10 E. Sumach 51.,
Wa lla Walla WA 99362- 1348. Tel.
(509) 52~2529.

MONAOEVILlE, PA The Two Rivers
ARC will hold its 22nct HamlestlCom
purer Show al the Pittsburgh Expo
mart on Business Route 22 , from 8
AM-3 PM. Talk-in on 146.73. Check·in
(good for a pr ize) on 146. 52 . For
reservations and Info, send SASE to
Two Rive rs ARC, P.O. Box 22 5.
Greenock PA 15047-0225.
STERL ING , IL The Sterling-Rock
Falls ARS 34th annual Hemlest will be
held at the Sterling High School Field
Hou se , 1608 4t h Ave . Ta lk -in on
146.251146.85 W9MEP Aptr, c ontact
Lloyd Sherman KB9APW, P.O. Box
521, Sterling IL 61081. Tel. (8 75) 336·
2434.
YONK ERS, NY The westchester
Emergency Comm. Assn. , Inc. will
hold "WECAFEST 1994" at Yonkers
Raceway. (Intersection 01 f-87, Cenlral
& Yonkers Ave ,) from 9 AM·2 PM .
Talk-ln on 147 .061.66. Contac1 Jeanne
Raffaelli, (914) 962-9666.

MARCH 26

EUZABETHTOWN. KY The Lincoln
Trail ARC has chosen the Pritchard
Community Center as the location Jor
their indoor Hamfesl. This everu will
be open Jrom 8 AM-4 PM (set-l4l Fri. 7
PM-9 PM). Talk·in on 146.98. Contac1
Whitey Hensley, PO. Box 342, Vine
Grove KY 40175. Tel. (502) 877-2234.
MICHIGAN CITY. IN Vis it Rogers
H,S.. Pahs Ad. between Woodland
Ave . and Johnson Rd.• to enjoy a
Hamlest being presenled by the MiChi
gan City ARC, between 8 AM·2 PM
[Set-up 6:30 AM). Talk-in: 146.49 Sim
ptex or 146.37/.97 Rplr. (131,8 Hz Pl).

VE Exa ms. Contact G ene Wa rd
KD9VB, 3 12 Ash Pk wy. , Westville IN
46391 . TBI. (2 19) 785-4295-
UPPER SADDL E RIVER , NJ The
Cheslnul Ridge RadiO Club will spon
sor its annual Flea Market lrom 8:30
AM -2 PM, at the Education Bldg..
Sackl le River Relormed Church, East
Saddle River Rd., co mer Weiss Rd.
Talk-in on 246 .955 Rptr. Contact
Chestnut Ridge Radio Club Inc., Box
110, Teanec#l NJ 0766(j.

MARCH 27

MADISON, OH The 16th annual Lake
County ARA Hamlest will be held at
the Madison H.S., mtersectoo of Mid
dle Ridge and Bums Rds. Doors open
from 8 AM·3 PM. Flea Markel. VE Ex·
ams. OXCC Field card Checking. and
more. Talk· in on 147.21 and 224.50.
Contact Roxanne. LCARA, 6899
Meldridge. Concord OH 44060. Tel.
(2 16) 352·6756 (6 AM·9 PM EDT
weekdays; 10 AM-4 PM weekends),

APRIL 2

COLU MBUS, IN The Columbus ARC
will host a Hamlest et Bartholomew
County 4-H Fair Grounds , Family Arts
Bldg., on State Ad . 11 , from 8 AM-2
PM. Talk-in on 146.7901146.1 90. Make
reservations tt uu Marion Winterberg
WD9HTN, 11941 W. Sawmill Rd. ,
Columbus IN 47201. Tel. (812) 342
4670,
LONG MO NT, CO T he Longmont
ARC wi. hold its annual l.ARCFEST
lrom 8 AM-3 PM at the Boulder Coun
Iy Fairg rounds. HOlier an d Nelson
Rds . VE Exams at 1 PM . Talk- in on
147,27/.87 or 146.52. Contacl Randy
Stevens NONMD. 5280 Cypress Dr.,
Boulder CO 80303. Tel. (303) 499
1106.

SPECIAL EVENT STATIONS

MARCH 12

TITUSVILLE, Fl. The Titusville ARC
will operate 1400Z-2300Z to cern
memcrate tne 150lh Anniversary 01
Brevard Counly, and the 3rd Anniver·
sary of the Mosquito Net. Frequen
ci es: CW-near the bottom 01 the
Novice 10. 15, and 40 subba nds:
cncne-ae.aaa (Mosquito Nel freq .)
anct near the botfom 01the General 15
and 40 subbands. For a ce rtif icate,
senct aSL and a 9x12 SASE to TARe.
P.O. Box 73, Titusville FL 3278 1.

MARCH 12·13

DAYTON, OH The Farout ARC pre
sents "The La sl Biasi of Green: a
Specia l Event Station operating from
SI. PatriCk (Shelby County) OH auring
the period 1800Z 12 Mar.- l800Z 13
Mar. Operancn will be ' rom the final
St. Petrick's Church Parish Festival;
the church is scheduled 10 close ne
doors July t st. Frequencies: Lower
portions of: 80. 40, 15, 10m Novice
CW; 20m Genera l CW; 80. 40, 20 ,
15m Generat phone ; 10m Nov ice
phone (as band conditions d ic1a te).
The Faroul ARC OSl's 100% 10 ama
teurs anct SWL's; via the bureau, or a
b usiness·s ize SASE to : WB8SMC ,
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MARCH 26

SANDUSKY, DH The sandusky Ra
dio Ellpel'imental League will operate
W8LBZ 1500Z·2400z to cetebrate its
60th Anriversary. Ocerabcos wi. be 10
the General 40. 20, 15 meter bands
and on 146.655 and 444.375. For a
certificate. send OSlo contact number.
and SASE to Sandusky Radio Experi·
menial League, 2909 W. Perldns Ave.•
Sandusky OH 44870.

MARCH 25-27

MACON. GA The Macon ARC wHl op
erate W4BKM 1300Z-2000Z on March
26th and 27111 et the tan annual Ma
con Cherry Blossom Festival. CW:
7.135.14.035.21.135, and 28.135.
Phone : 7 .235. 14.235.21.335 and
28.335. For a eemncete. send OSL
and 9x12 SASE to Macon ARC. PO.
Box 4862. Macon GA 31208.

" PRN.. 7

GLENBROOK. N.5.W. In corrvnemo
ration of the 140lh Anniversary of
the lirst mo rse teleg raph circuil in
Australia (between Melbourne and
Winiamstown). the Sydney Morsecodi·
ans Frat ernity will establish a morse
li nk between Melbourne and
Williamslown (with the venues at eeen
end yet to be identified). The Science
Centre in Canberra will be linked wilh
both terminals so that messages may
be exchanged between the three cen
ters. Visitors win be able to send brief
telegrams to relatives or friends. with
out charge.

Faroul ARC. p D. Box 9181, Dayton
OH45()9.9181.
EUGENE. OR The Qua rter Century
Wireless Assn. will hold their QCWA
phone aso Party l rom 0000 UTC
24000 UTC. Operation wil start at 30
kHz inside !he General phone baod.
The WARC lrequencies will not be
used. Regu lar calls igns will be used
for all conl acts . Send logs to Bob
Reed WB2DIN. 597 Brewers Briage
Rd.. Jackson NJ 08527. F()( info con
tact Bill Miller. K2GCE: Activities Man
ager. 217 Porterfield Pl., Freeport NY
71520.

MARCH 13-14

MILWAUKEE. WI The West Allis RAC
will $pOI'I$OI' the 1994 Wisconsin OSC
Party from 1800Z Mar. 131h-Ol 00Z
Mar. tem, I()( CW and phone. Mail logs
by Ma rch 31st . For detai ls . co ntac t
WA RAC, PO. Box 1072. Milwaukee
WI 5320 1.

MARCH 20

PISCATAWAY, NJ Men'ber stallons 01
the Piscataway ARC win operate their
stations, signing N OA. trcm OOOOZ·
2400Z . to co mmemo rate the World
War II operation 01 the Voice of Ameri
ca relay etaucn WBOU. in the Bound
Brook section 01 Piscataway. Frequen
cies: CW-All Novice bands; Phone
Lower 1/3 of General 75-15m bands.
and the Novice 10m band. For a certifi
cate, seod OSL and 91112 SASE to the
call book a ddress 01 Ihe s tance
_od.

RLe-1i Features :
• (4) AtlBtlg l..tJes p,q,.,wrratlfe '"

TtJr7¥)efBftn arc Vobg8 Rj il'1I5
• (4) /I1:II.t l..tJes lorC<naa~-• (8) 0Apuf U1e! 1or COIW1rJ 01 exremaI.........

• Qean w U llJersta ldab/l' VOil»S)nf1Iesizer with 400 .. ooortls
• AIPr¥ts /til'" liOIII COR IrIIJ PI. q:u,~ elf site axes'S c:hanges

• DTMF Access /rom ALL Po11!
• 2400 Baud Serial PorIallows ramole programming of Ihe RLC·/I
• Op/iOnal Full Duplex Aulopafcll with 20Q f.!16fl/.>er Dialer

0flIy SI99.95p1uss&h
• Optional 19' $lee! Rack~ Ent::Io!ute CWy $100, OO p/lJ$ s&h
• (20) Tm6 St::hedui8r Slots with Hourly. Daily and Weeidy Event!

VOh r_ 01 Day Ctoc*
• CorrPHe Remo/e Ptog'smrrWIg u:si'l9 DTMF Tooes
• .IoftiIt* PassMlOtd PIIotffy~ 10 each CQ'mWIlt
• M~ can be I&'*ft6Id /rom 1106 fJr1t$ tI /engIIl
• .h:It!perXflloIl' DTJAF mIte~ can be BSSifped10 IIIporu
• DouI1 HIlI RBI-I Remote Base control 01 KaIlOOOd Radel $l.AXIfl

ONLY $599.95 _ ...
Link Communications

P.O. Box 1071
Bozeman, MT 59771-1071

(406)587-4085

I VISA !
2 & .££

I

• (1J FIA Feahled Rt1peater (XJft

• (2) LiD1g~ potts
-l.iIb'Ig pon$~ 01 0Jll."f31nll'
1$ slaIWIl/IO(I# repeater(JOfU

- Separate ID's. Tme-Q.if TA'lI&'5,
Hang /WlltJI'S, InrJ~sy Betip$

Link Communications RLC-II
Repeater and Linking Controller73Amateur

Radio Today
PUT SOME EXCITEMENT

INTO YOUR HOBBY/!
No other magazine brings you the exciting

wono of amateur radio like

73 Amateur Radio Today.
• Construction projects: The most

homebrew projects anywhere .
• Product Reviews: Belly-to belly

matchup of new gear.
• ATV: Find out about amateur

televis ion.
• HAM$ AT$ : Get the latest news

on amateur satellite.
• Never Say Die:

And you bet I won't.
• 73 International; 73 A m ateur

Rad io Today is the only
ham magazine with monthly
news lrom every com e r
01the wOfld.

12 issues for $19.97
That's a 43% savings
off the newsstand pricel
CALL 1-800-289-0388
or send $ 19.97 to: 73 Amateur Radio Today
70 Rte, 202N. Peterborough. NH 03458
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lwo durable
Sheets o f
clear acrylic ,
and come s
with a one
year limited
wa rran t y .
These signs
are also available WIth a bottom accent
strip, border, or OIher custom design.

The basic custom unit, tested and
delivered. is priced at 5225. For oreee
ing intormation, please contact JUSf
Neon, 409 James S/reef. Utica , NY
1350/: (315) 724-9150; Fall (315} 792
9032. Or circle Reader Service No.
206.

mes lrom anywhere within Ihe CO
RaM.

Over 7.000 prog ram rues cover
many 01 the lalest soltware releases
tor amateur radio. Subjecls include an
lennas, CAT, CW, engineering, exams.
fonnulas, logging programs, MUF, met
trmooe. cent rollers, packe t. RTTY,
satelliles, SWl. weatner tracking. and
much more. AmSoft has placed all of
Ihese programs onto one lSO·9660
IBM compatible CO-ROM priced at S40
plus shipping ($3 USA. $51oreign). For
more informalion or 10 order ecotact
AmSofl. P. O. Boll 666, New Cumber·
land, PA 17070-0666; (717) 938-8249.
FAX (717) 9384;767. Or circle Reader
service No. 203.

bands. receiving European Iongwave
OX, aeronautical beacons. 1750 me
ters, and other signals 01 interest. The
major drawback is noise. More sophis
ticated receiving technology is cal led
for. AI tnts lime there are no other
crccucts on lhe markel that provide
the operator the control and eremeuc
improvemenl of this product

The MKtl removes noise ahead 01
lhe receiver, opening a new world of
OX reception. partiCularly in urban and
suburban environments. It is priced at
$189 plu s shipping (S5 US, sa ever
seas). For more Informatiorl conlact
Curry Communica tions, 737 nonn
Fairview Street. Burbank, CA 91505;
(818) 846.()617. Or cirt:le Reader Ser
vee No. 205.

has developed an economy repeater
with a voice 10 buill in. The new REp·
20ce Repeater uses a new COR-6
centroller module with voice 10, but no
DTMF decoder or eutcoetcn.

Either ot these new repeaters can
be ordered for 6 meter, 2 meter. 222
MHz. and 440 MHz ham bands. The
Model REP·200T Is priced at $1,1 45
in kit form: $1.395 wired and tested.
The Model REP-200C is priced at
$795 in kit form; $1 ,095 wired and
lested. For more inlonnation contact
Hamlronics, Inc., 65· F Moul Rd.,
Hilton. NY 14468·9535; (71 6) 392
9430, FAX (7l6) 392-9420.

>to " r
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AmSolt has re
leased its new
1994 edition of
"T he World 01
Ham Radio" on
CD·ROM. New

this year Is the Inclusion 01 the FCC
amateur radio license database. CAll·
SIGN will sea rch over 700,000 new
and previOus callsigns. and l ind any II·
censed amaleur in just seconds.

Users can View CAllSIGN on ~ne

or save to disk.. Also new lor 1994 is a
trcm-enc menu system c alled CD·
VIEW. CDVIEW will operate the disk
with simple onscreen commands. on
ane help liles. and instant infonnahon

CURRY
COMMUNICATIONS

Curry Communica tions has mtrc
duced the MKII Noise Annih ilator. a
professional grade low frequency re·
ceiving prccessoc This receiver acces
sory will considerably enhance recep
tion for low frequency communication
enlhusiasls allow cost.

Many hams and Olher radio enthuSi·
aS1S enjoy monitoring the I F and VlF

JUST NEON
Did you ever think 01 having your

causrqn In neon lights? We ll . now
you canl Just Neon has introduced its
new Neon Call Signs to hams every
where. These hanck:rafled works of art
last lor years and are made out of reat
neon tubing . Each character is 4" X 3"
and signs come with complete inStl'UC
lions. mounting hardware and Irans
former. cuetcm.mece wilh your eee
sign.

The ultimale in shack decor is avail
able In neon red. clear blue. orange.
white . sky blue , rose, pink, or green.
Your sign will be mounted between

HAMTRONICS, INC.
The popular Hemtronrcs l ine 01

VHF and UHF FM Repeaters has just
been expanded 10 include some very
interesting new models.

The new REP·200T Repealer has
an the features oIlhe standard micro
processcr-cc ntroned REP-200 Re 
peater, with the addit ion ot a new
DVR·3 voce Digilal Recorder Module.
This allows messages 10 be recorded
off the air remotely. II is no longer nec
essary to use a microphone attached
to the repeater to reco rd messages.
DTMF commands control the record
and playback modes. Thus. the eon
trol operator can change the message
at any lime and repeater users can reo
quest a playback at any time.

With the availability ct ce-ccst digi·
ta l voice recorders. Hamlronics atso

board can also
d irectly drive
an e xlernal
spea ker lo r
non-radio ap
plica tions.

The Coolesl Card is available in kit
lo rm for $119.95 or assembled and
lested for $179.95. Shipping is S5 lor
lhe US and caoaea. Cable nol includ·
ed. For turtner inlonnalion contact Uni
fied Mic rosystems, P.O. BOil 133 .
Slinger. WI 53086; (414) 644-9036. Or
circle Reader Service No. 204.

The lMR 600 has an o.d. of 0.560
that Is smaller than jackeled 112" hard
line. This cable has only slighlly higher
alt enuatiOn and is approximately 30%
lower in cost per loot.

Th e veloci ty 01 propagation lor
these new cables is 89% The shielding
is a t inned copper braid over 100%
bonded aluminu m foi l, provid ing a
shielding efliciency 01 90 dB. Th e
polyethylene jacket is ultraviolel-resis
tent and sUilable for dlrecl burial. For
further mtc rmeucn contact Cable X
pens. Inc., 113 McHenry Rd., Suite
240, Buffalo Grove, IL 60089; (800}
828·3340. Or ci rcle Reader service
No. 202.

wiltloul any mismatctling anteooa loss,
using a si ngle antenna connector.
Mobile insta llalion is a breeze, es 
pecially with the optional OPC·332 or
OPC·333 detachable front panel sepa
ration kit.

Each band has 100 memory chan
nels. six scan edge channels (three
pair lor program scan) and on e call
channel. There are IWo banks of these
channels lor d iv ided programming .
Therefore. the total nurnbeI' 01 memotY
channels available is an amazing 6421

For lurther inlonnatiOn, contact your
local Icom dealer. or contact Icom
Ame rica. Inc.. 2380 11 6111 Ave.
NEIP.O. Bolt C·90029. Bellevue. WA
98009·9029: (206) 454-7619, Te/ell
152210. FAX (206) 454-1509. Or circle
Reader Service No. 201.

ICOM

CABLE X-PERTS, INC.

RF INDUSTRIES

tool. This feature eliminates a major
problem with most cutting plitlfS: small
pieces 01 wire ftying flOm the loof into
equipment where they can cause short
circuits .

The RFA-4084 Gripper Nipper is
priced al $12 and is available al RFI

RFI has announced the stai nless dealers . For more information contact
steer Gripper Nippe r hand tool Model RF Inaus /ries, LTD. 7620 Miramar
RFA-4084. This unique wire cutter will eoea. San Diego. CA 92 126: (800)
hold the CUI piece of wire linnly in lhe 233-1728. Or circle Raader Servic e
culler until it is released by opening lhe No. 207.
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Un if ied Microsy slems has intro
duced the Cootest Card. a PC plug-in
interlace board lhat conlains a voice
recorderlkeyer and CW interface. This
unit allows hams to record their COs,
callsigns. contest exchanges. or other
voice messages for transm~ under
control of their computer.

Primarily designed for contesters
and nxars, the Contesl Card can also
be used with PC-based repeater con 
trcaers for ID and special voice meso
sages. VHF meteor scatter Iransmls
scns. and for other applications. The

Cable x-oerts.
In c . has added
two new 50 ohm
Jow-loss cables to
its crcccct line
the lMR 400 and

the lMR 600. The lMR flexible com
municatiOnS cables use a specially de
signed sono-cccce r-ctae aluminum
center conductor and a unique foam
dielectriC tre t is moisture- and CTlJSh
resistant.

The lMR 400 has an o.d. 01 0.405,
which is the same as Ihe 9913, yet it
has lower attenuahon and a smaller
bend radius. This cable uses standard
Pl259 or N type connectors.

UNIFIED MICROSYSTEMS

I co m
has intro
duced the
IC-Delta
1 0 0 H
mull iband
transceiv
er. with

features never before imagined in a
mobile radio. This beauly has a tull
contlOl microphone whiCh allows total
control of the entire operational menu.
In addllion, you can electronically mix
and malch the three bands acconjing
to your personal preferences.

The rc -nena 100H has moepen
dent 144, 440, and 1200 MHz band
units; each display can be freely se
lected for the band 01 your croce. A
cuprexer or trlprexer can be ccr mected

Compiled by Charles Warrington WA1RZW
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CALL FOR ALL YAESU
RADIOS & A C CESSO RIES
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CALL FOR ALL KENWOOD

NEW NN1G CW SUPER·HET SINGLE
BAND TRANSCEIVER KIT. Available in
20M , 30M, 40M , 80M. $59.95 plus
$3.75 $JH. (C8taIog-2 Stamps). DAN'S
SMALL PARTS A KITS, 1935 South
3rd W~ et , Missoula MY 59801.

BNB385

SERVICE MON ITO RS WAN TED.Any
late model test equ ipment. (408)241·
7376. 8NB390

OSL CARDS - Standard and C1.ISlOrTl.
Your ideas or QUr$. Exce lent quality. Foil
stamping available. Many designs and
type styles. Catalog and samples $1.00
refundable. WILKINS, Dept. A, Box 787,
Atascadero CA 93423. BNB370

eox 510406. s t, LouiS MQ 63151-0408.
(314}846-Q252. Money Orders or C,O.D.

8N8340

KIT BUILDERS! Complete lisl 01 155+
kil vendors. " 0 SASE + $3.00 USD to:
RUTENBER ENGINEERING , 38045
t o tn 5 1. E . ,H75 ·AR, Palm dale CA
93550 . 6NB365

THE MOOULATORS MATCH RADIO
TO AMP. All kits will greatly increase
YOUf modulalion while suppressing the
carrier. GRANDMA MOD fils RCI295O.
GRANDPA MOD fits HR2510. Only
$19.95 e ach. (800)536-0109. Davtt.

BNB350

TEST EOUIP. Fluke 8020A multimeler,
HP "000 VTVM, Optoelectronics UTC
3000 counter. 1 proNady PAC-3 lui duo
plex wireless headsets, an esc. cond. Al
so approx. 100 assorted aces. most in
boxes. No reasonable otte r refused.
Marc (914)769-7179 eve (NY). BN8235

OS L SAMPLES · 50 cents . SAM·
CARDS, 4S Monte carlo Or., PiItsIlufgh
PA 15239. BNB275

COLLINS 32V·1 SERIAL'1 A.M. trans
~er, mig. appx 1946. cash only otIers
sotlclled. A set of 6 proIeSSi(mal color
photos w~1 be senl upon the receipt 01
$6. refundable. Contack 80lJ Travis Kea
g'&. K84 NGZ, 5929 Antilla Dr., Orlando
FL 32809, Phone (407)351-5939.

BN8280

The deadline 10f' lhe April classified
ad l eetlon is February 10, 1994.

T"," your old Mm and oompvlO' QN.r fllOcash I'IOW. Sure. you can ..a~ 10, a ham!esl to try
Ind dum p it. but you know y0011 get I far more reali$tic price il yoo have 11 out where 100.000 ee
hve ham polenlial ooyers can see ~ lMn lhe lew hundred local hams who come by I ftee ml rkel
Iable. Clleck your l!be. garage.~la. Ind dose! stoet.es and get cash 10< your ham end oompulef
gear belOflI ~'s 100 old to seI. You know you're no! goinQ to ese ~ eg&Ifl, 10 wily leave _ lor your
"Mdow 10 Ivow out? Thel SlulI ion1 (leIling -.y )'I:UIIl&'l

The 73 Flea~ Ba<Ief 'nOBuy. _ you PflI"UIS (amosIHo".. to 35 cents I WOflI to<
~ " ...... ,.....rOI/) lids and $1 .00. won:Ilot OOi,.'\'M,!fQ;IIQ. Den1 pIin on leIIng I long
$IOfy. Use l&tboaNIioni. cram lin. 8o.fbe I'Ione$t. ThM ... f*"Yd Iwns'fllhobwe 10 Ii>: Iwlgs.
50 ' e donn1 -.o<lt. Sly 50.

Make your hi. oounl ee WOflls, nc:tudong you< cal. Idd<ess and~ numbeL lnducIe •
dIeck Of your credit car(! runbel' and .lqlifalion. If you're placing • oomrne<cillad. i'ldudlI en ad·
~ phone.......oo<. separate IrOfn your ad,

This is I monthly magazine. no! ' daJy newspaper. dO figure I coupl. months before the IC·
tion sta ~s; een be prepered. If you gel too many calls. you priced II low, If you don ', gel many
call, 100 high.

So gel oosy. Blow !he dusI 011. et..ck .....ry1hin11 OUI. make sure. lIil *Ofks riflhl and fI'IlIytle
you can help m. .... '*" SUfll ~ d workslighl and maybot youean help make I ham na"OOi 'Mjf
Of reIired old tme< "-"'Y with IhIl IIlJ you're no!l.IW9 _ . Or you mio;tt get busy on your 00i'I'I 

p.Mt end pullOge.... . ill d smal lJIUI1PII1$ lO send1o.-oM ;,0Ie0 till.on
Send you< ads end fIIY'T'&I'lI lO'" BIr1et 'nOBuy. Jv6:'f Wall<er. 70 Rt. 2C2H. Pe re.to"""'lfl toH

(Gl, 58 and gel tel to< .,.. phone eels.

ALL ABOUT CRYSTAL SETS. Theory
and construction of crystal set radios,
$7.95 eac h, ppd USA. Sen d 10 : AL
LABOUT BOOKS. Dept. S, P.O . Box
22366. San Oiego CA 92192. BNB200

CUSTOM MADE·HAND TOOLED
Iealhet' products with )'CU initials, name,
call ieners. Photo's & estimates ava il
able. Key rings, wallets, belts, purses,
hanging S'gns, specialty items. GREAT
GIFT. LEATHER & WEST, 67 Causeway
Rd ., West S wanzey NH 034 69 .
(603}352--6256. 9-4 pm. M-F ET,BNB215

TEO . C ' l, USfD~-o _ _ =, _F.... -.a1..-'

CIRCLE 234 ON READER SERVICE CARD
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CALL
FOR
ALL

AUNCO

' S T A N D A R D

CALL FOR ALL STANDARD

---
....' «If, ...."

ICOM

~~

CALL FOR ALL /COM

.lEA • ASTAOH • AZDEN • COMET • CUSHCRAFT - DIAMOND oo l(AHTRONlCS
MFJ _ SANGEAH - SONY SHORTWAVE . DRAKE · MANY MORE...

N_!QlII'MEHT ' , CIM3 AND 0I'I0DlI 1_ 1M _ OUT 01' STATE

ALiNCO

LENTINI COMMUNICATIONS INC.
21 GARFIELD STREET, NEWINGTON, CT 06111

Ho urs : M·F 10·6, rc::::::t~~ C.O.D.s Same Day
SAT. 10-4 b:::A~~ OK Shipping

MAHLON LOOMIS, INVENTOR OF RA·
tuo. by Thomas App6eby. Available from
Johan ltV. Svanholm, N3RF, Svan~lm

R. search Laboi'"elOf'IeI , P.O. eox 81,
Washington DC 2004" . Please send
$25.00 donation with $5.00 for S&H.

aN"20

HIGH QUAUTY PERSONAL OSL'I in
sure grea1er returns! Cuslomize one 01
26 standard formats, or your own ooique
design , FREE inlo-packel (75 cent stamp
apprecialed). CHESTER OSL's, Dept. A,
2 S. Commercial, Emporia KS 66801 .
(316}342-8792, FAX (316)3424 705.

BN" "

BROWNIES OSL CARDS SINCE 1939.
Catalog & samples $1 (refuoclable with
order). 3035 lehigh s eeet, AIlenlown PA
18103. BNB430

COMMODORE 64 REPAIR. Fasl turn
afOund. SOUTHERN TECHN OLOGIES
AMATEUR RADIO, 10715 SW 190th
Street 19. Miami FL 33157. (305)238
3327. BNB295

RADIO RUBBER STAMPS tree
brochure. REID ASSOCIATES, 6680
Me ll ow Wood, West 8100mfie ld MI
48322. 8NB297

KENWOOO AUTliORIZED REPAIR. Al
so ICO M, v aes u. GROTON ELEC
TRONICS, Box 37'9. Groton MA 01" 50.
(508}«8-3322. BNB310

RCI·2950 OWNERS: New mod ification
manual including Power increase. Clarifi
er modification. Modulation inc rease.
Operating hints, and more. Parts inclUd
ed. Only $20.00 ppd in U.S. (Missouri
residents add $1.15 tax). SCOTT, P.O.



NEW ONLINE CALL DIRECTORY

OUf new HAMCALL service gives you
494,1 14 + Hams. via your computer.
$29.95 per year - unlimited use!

BUCKMASTER PUBUSHING
Route 4, Box 1630 Mineral, VA 23117

703: 894-Sm 800: 282-5628

HR2510, HR2fiOO, LINCOLN OWNEAS; AmazOg new
speech compressor cilcuil uses your · M,ke Gain"
IWitd1 as controller. Super Iood & clear, natural sound.
No gimri::ks. send S.A.S.E. lor details to: J&O CRE
ATIONS, Dept 73. P.O. Bo~ 60228, Santa Barbara CA
93160. BNB440

ICOM·781 RAFFLE: One hundred tickets ONtY at
$100 a piece . Drawing 10 be helcl at 3pm on June 24 at
the RC of JHS 22 in NYC. TlCketslOuestions-AC of
JHS 22. POB 105 2, Ne... York NY 10002 . Phone
(516)674-4072. FAX {516}674-9600. BNB455

CIII'CLE !IO ON READER s.t:RVICE CARO

Sell Your New & Used Gear In BARTER 'N' BUY
Classified Ads Work

'
Call Judy Walker today. 1-800-274-7373

DON'T BUY QSL CARDS UNTIL YOU SeE MY FREE
SAMPLES. Also I specialize in custom cards and QSL
bcsoess cards. Write or call 'Of free samples and cus
tom card ordering infOm'lalion. LITTLE PRINT SHOP,
80x 11 60, PIlugerville TX 78660. (512)990-1192. Mas
IerCarcl and VISa now aeceptecI. BNB595

WANTED: Weslem Electric and other bJ»type audio
equipment (800)251-5454. 8NB61 5

ELEGANT QSL CARDS AT LOW PRICES. Samples
$ 1 (refu ndable with order). AACO. Dept. 543. 1639
Fordham Way. Mountain Vie... CA94040. BNB670

DACAON ROPE, WHY RISK ANTENNA SUPPORT
FAIl.URES?? WI Type, black. strong, tMgh UV/strek;h
resislanl. 3/32": $ .OO'fL. , aoe- (nO lb. lest): S.11m.,
5I1$": S.lMt IMMEDIATE SHIPMENT DAV~ AF CO.
24 HOUA ORDEAS: (800}484-4002. CODE 1356.

BNB557

LEARN TO EARN COURSES: ElectroniCs. robot, ra
d~, others. Flee Catalog. A&A PRODUCTS, At 1 Bo~

482-L. Rockdale TX 76567. BNB560

VHF-UHF·SHF Large SASE. VHFer. P.O. Bo~ 685,
Holbrook AZ 86025. BNB660

DUPLEXER TUN ING GUIDE. A complete booklet
showing slep-by-slep instruclions on tuning al types 01
dcplexers. Inelulled is theory of operation, delailed dia
grams and much more. Send $9.95 plus $2.50 s&h 10
RGM PUBLICATIONS, 533 Main Street, Hillsboro NM
88042. For laster service USing a major credit card cal
(505)895-5333 and order Ioday. 30 day money bade.
guarantee. BNB635

$ATELUTE EQUIPMENT AT 40'%--60% OFF. TOShiba
TRX-1 420, $479.00; 25- LN8. $59.00 . frec. ptJ"chase.
VCRS ""$30.00 Program credit . $399.00 ; .6· Ku,
589.00. Call (800)851-6534 for .holesale price list.
SATELLITE WAREHOU SE , Tu cson AZ. Fa~

(602)624-1629. BNB640

-FOR SALE: 'temee Tri10n .../ed ernal dig dsply,
15Ct'26OHZ CW filtet", Ten1eC 20A PS, manuals, l't'Om

lronl panel, works OK.~ only. N. Ind.-WA9PYH
(219)277-1786. $275." BNB565

CRYSTALS: High quality for your VHFIUHF and SHF
transverter pro;ects. SASE. WA3IAC, 7148 Montague
St . Philadelphia PA 19135. BN851 5

CDAO....94 HAM RADIO CALLSIGN DATA BASE
Ham Raclio call$ign Database "tIfith hundreda of PC
CompaUble programs, radiO mods, TCPIIP useret
Ham Radio Atchives, FCC Rules & RE9llaliona , cur
rent exam Question JXlO/S. and Canadian call Signs.
Only $24.95, wlltl WindoWS/DOS Interlace. IncludeS
shipping' Send check to:CDROM, 2348 Karen Or., ' 6,
Santa Clara CA 95050 or call (408)241-7376 with your
VISa or MG. BNB540

UNIVEASAL PROGRAM MERS Da ta 10 . XELTEK,
Logie Deviees. Magic: 10 . EETooIs, Needhams, from
$399.00. EPROM programmers from $117. Call lor
free catalog. (400)241-7376. BNB645

WANTED: Ken...ood TAM1 . a....mode (SS8 . CWo
FM) 70 CM transceiver. cal Bin, (505)524-5 165 or
524-5184. BNB485

7994

Say You Saw It In
73 Amateur Radio Today

C1RCU! 244 ON tlt:ADt:1I s.t:1tV1CI CARD

Why buy a TNC?
PC HF FAX +PC SWU179.00
SPECIAL COMBINAnoN OFFER

Software Systems Co nsu lting
615 S EI Cammc Real. San CI",menle. CA 92672
Tel:(714)498 - S784 Fax·(714)498 - 0S68

.......~.

S·AM AMATEUR RADIO
1'\ CALLSIGN DATABASE

Make and receive ';2:?i
telephone calls : t
from your mobile or
HT with your own ('-~:?;'

personalautopatch.
Connect to phone
line and transceiver
microphone, PTT. ..
and speaker Jacks.

NEWI Now with memory DiCku D,

Look up by CALL, NAME, City, Sta te and Zip Code
Edit or Add Entries. Print Lists or La bels Comment field for personal notes

Direct interface to many popular logg ing and BBSprograms
Requires Ms.-DOS. 17MB a ctual free hard d isk, and High Density floppy for instoU.

SAM 1994 coming in December,
' 94 V ERSION ONLY $39.95

Semi-Annual Subscription 555.00 Quarterly Subscription S80.00
r?TSYSTEMS, INC. PCB 8. LACEYS SPRING. AL 35754

1-800 -723-6922

j-Com 79.\ Canning I'k\\~ · \"klnr.:\Y 1-1.5M

( 7 1 11l 1)2~-0422 ' Fax (716) ·J2~·~555

CIRCLE 39 ON READER SERVICe CARO

".·ull du plu or simpl~ll .. it h rour1" , beeps,
" Progr.mmabl~ IoJCaI aoo long dl!ilanf;T wd"
"Autu"",lic CW identifica tion.
" Micropl'OCt'SSOf" oonl rulled t imeeut prorecncn,
- Controtted by VOX ur fa rr ier detect .
"R~g~nHllt ed DT\1 F or pulse dialinl: .
- Separa te externut remote control output.
-1.5" Hll 4.b" Wll5.0S"D shielded ml'lal cabinet.

Personal Autoparch SDP-600 S249.95
12Voh power adapter 11.95

Shipping and handling 55 in US. 515 foreign.
.1II....} _ , ...... __ue. ~

'" d.o) _Muul, . ........
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ASTRON
POWER

SUPPLIES

CALL US FOR rOORSI

• __C5ll\' sa.
JoIIL ,...'o~....... ........ -
1112 h "" ODlpolo

· 11aW .... G5RV
51 h. " >10 .'poIo

• 'J<oo"" ... G5Ilv
:lU .'0 Dlp<>Io

• .....It + , "'_
. . .. I' + ~I:I._ L.-__

RS-oCA RS-7A RS-12A

RS-2OA. RS-35A~
RS-2CItI RS-:l>U RS-!J(),l

~ V$-35M V$-5(N

TOWERS
ROHN

HY-GAIN
ACCESSORIES

RF
ENTERPRISES

l-f(; Ill! Ilo.< sec......_......-

CIRCLE 124 ON READER SERVICE CARD

CIRCLE 296 ON REAOUl SERVICE CARD

FOLD-AWAY
ANTENNA MOUNT

FOlDS TO mow~S TOOPEN
FOR MINI VANS AJ<) UTlJTY veeaes

90lTS TO TRALER ..-TCH OR FlAT PlATE
SUPPORTS LARGE I-F MOBLE ANTENNAS
NON FOLD OVER MOOEL AlSO AVAIlABLE

ANTENNAS
TELEXlhy-gain

CUSHCRAFT
DIAMOND

---- ------_..._1_..-....._ ' _l.$73--&tZS

hoI"~T._
• fall&l<-...JiIlOl..n_
' No "'--' <>< N1' '''
• [ ¥OfYlh..C Inclu<Jrod
•nn.h anlOMS" mInuI..

Q..lXf <"_ _ ·'·
• Pr<>oI<I<r<d !>!w< fIl lnKI
• Klnkpn><>lQui<ln.. ....
. fWIy ._ _-
r-...__..AItC

Fast & Fun G5RV QuicKits··- ... ' - -- ..._",,-

YAESU ICOM MFJ AEA

COPPERWELO ANTENNA WIRE:
Solo:l: ' 2 "": Sold ,. "" : I
S1_14"" C..tlOyow .......

ROTOR CABLE:
_ I6-ZZ.2-'1I
.-,. 0..,16-'" 2-161

BELDEN COAX:

.."""*_ !Il-'
RG-2 t 3fU
~!Il_ ,""

RG-W""'.RG-W
lIQ1'l lO_ _

RG-8X
~11O _ . ""'"

Oorol ....',.""_... ,,,,_

CIRCLE 171 ON REAOER SERVICE CAIlO
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Complete Inventory

RF ENTERPRISES
TO ORDER 1-800-233-2482

sc wce & Info 218·765·3254 Fa.218·765-33D8

"'_~"""". ,"'Coo. IOU_Coo. $ s l e.-_ -
c..." _lOdOJ" We..,__

VISA Mastercard-_._.........---_..-......_.1'7"._ ....._..--

$25 0

$<50

Texas
BugCatcher

~The SERIOUS HF Mobile Antenna

Unmatched in Quality
Unmatched in Performance

CALL OR WRITE FOR
FREE BROCHURE

GLA SYSTEMS
P O So. 425

C~M, "s. TtI, as 75135
903-527-4163

w.. c:an wppIy~hingyou _ fot' fhM
BIG~~you"....~ onn*i'

"'" T...8~_be c...srom
<1 , g, oed fO fI YOUR pwl1OuIw....rnor..

Are you ready to own the BEST???
HENRY >\lLEN WB5TYD - llNA AlLEN

-

si
CIRCLE 113 ON READER SERVICE CARO

Shipping: FOB Concord, Mass.
Prices subject to changewittwut notice.

BtJ
SPECTRUM INTERKAn ONAL. INC.
Post Office 801 1084, Dept. S
tontonl , Mau . 01742, U.S.A.
Phone: (508)263-2145
Fex: (508)263-7008

1691 MHz Loop-Yagi ExtensiOn
model 1691-LY-XTN $85

uencnsnatonDisc (IBM-PC VGA compatible)
of signals recorded from WX-SAT system, $3

Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . . 1-800-274-7373

1691 MHz Weather
Satellite System

1691 MHz Hemt Pre-amp.
model TS·1691·P. Amp

1691 MHz Receiver
model TS-1691·Recvr

Decoder Board & Software
model TS-VGA·$AT4 $349

Low loss (microwave) Coaxial Gable (65ft)
wrth connectors.

model 1691·coox ass)' $65

Track II Satellrte Orbital Program. Tracks ALL
satellites, world map, print out $99

1691 MHz Loop Vagi Antenna
model 169H YIN) $99

HAM RA DIO REPAIR- Prompt service. ROB ERT
HAll ELECTRONICS, 1660 t.AcKee Rd., Suite A, San
Jose CA 95116. (408)729-a200. BNB751

ELECTRON "TUBES: All types and sizes. Transmitting.
receiving. miCrowave . , • Large inYenlory = same day
shipping. DAILY ELECTRONICS, 10914 HE 39Itl ST.
Suite a-e. Vancouver. WA 98682. (800)346-6667 Of

12(6)896-8856. BNB719

GIANT SOLAR PANELS $44.00 EACH! Excellent
PriceS/Solar EquipmenllAccessories. Free Inlorma·
l ionfSend Siamped Envelope, Catalog $3,00. To :
QUAD ENERGY, P.O . Box 690073, Houston TX
77269, (713)893-031 3. BNB7 15

CONCENTRATOR SOLOR CEUS. High eff iCiency
eels rated al 20ma Of 40ma 555mv ~ clired: sunlight
wil output up 10 several afTllS at close to one volt per
oelI ...men used wittl magnifying lens aAd a good heat
Sink, Data sreet inCluded $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

QUALITY: coax cables, coonecicee. antennas and am
aleur radio equipment. Send $3.00 IOf lates! catalog.
R. C. KOHTES, 465 Crolt, Idaho Fals 10 83401-4419.

ONe""

MINIA"TURE POLICE RA DAR TRANSMITTER One
mile range. $41 assembled, $3 1.00 kit. (219}489-1711.
P.O. Box 80096, Fort Wayne IN 46898. BNB725

HAM RADIO REPAIR- AN makes and models. Fasl,
Prolessional service. AFFORDABLE ELE CTRONIC
REPAIR, 7110 E. Thomas Rd., Scottsdale AI 85251.
(602)945-3908. BNB700

ROSS' $$$$ NEW MARCH (ONLY) SPECiAlS. SAVE
TIME ANO MONEY HAVE MOOEL NUMBER AND
MANUFACTURER READY WHEN YOU CALL OR
WRITE. KENWOOD, TM·4 1lA, $330.00; TR-75 1A,
$630.00; TM-24 I A, $348.50; TR·8400, $3 15.00; TM
63 I A, $600.00: AEA CALL; AliNCO CALL; YAESU
CALL; ICOM 900A AND UX-49A, $700.00; 900A ANO
UX·39A, $750.00; ASTAON CALL; MFJ CALL; TEN
TEC. 222 $30.00; 535. $1 ,150; 425. $2,700.00; BARK·
ER & WILLIAMSON CALL; CUSHCRAFT CALL;
TELEX HY GAIN CAll; KLM CALl; RF CONCEPTS
CALL; MIRAGE CALL, LARSEN CALL. All LIMITED
TIME OFFERS , OVER 9035 t e rn-related ilems in
stock lor immediate sh ipment Menti on ad. Prices
cash, EO.B. Preston. HOURS TUESDAY·FRIDAY 9:00
TO 6:00, aoo-aoo P.M. MONDAYS, CLOSED SAT
URDAY & SUNDAY. ROSS DISTRIBUTING COMPA
NY, 78 SOUTH STATE, PRESTON 10 83263 .
(208)852-0830. BNB707

WANTED : HAM E QUIP MENT AND OTHER
PROPERTY, The Radio Club 01 Junior High SChool
22 NYC, Inc. is nol only the Big Apple's largest Ham
ckJb but also the nation's only lull time, flOfl-profit Of·
ganization, working to gel Ham Radio inlo schools
around the country as a theme IOf tead1ing USing our
EOUCOM-Educaoon Thru Communicalioft.-program.
$end yotJ" rad io 10 school. You cIooated amateur or
related property, which Wil be picked up or shipping
arranged, means a tax deduction 10 the lull extent 01
the law tor you as we are an IRS 50 1 (c) (3) charity in
our tccrteemh year 01 service. Your help will also
mean a whole roew world 01 educational opPOflunity
lot children around the country. RadiOs you can write
oil, kids you can't Slart spring oft helping someooe
else and yoursell. Please, ente-pbcoe-or FAX ttle
W62JKJ "22 Crew" today: The RC 01 JHS 22, P.O .
Box 1052, New YOfI( NY 10002. Telephone (516)674
4072 Of FAX (5 16)674-9600. Young peoc'e. natiOn
wide, 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



EXPANDED C64 BEAM P.O. PROGRAM, 500+ Sites,
$3 ,SO, 5.25 disk. F. Aden, N1SOK. 4096 MarCia Place.
Boise 10 83704. BNB835

SENSATIONAL NEW WAY TO LEARN CODE-Do
Aerobics, Sing, Jog, or Drive while learning codel
Now the secret is yours! Order THE RHYTHM OF
THE CODE·Morse code muse cessene today! $9.95
ppd KAWA RECORDS P.O. sex 319-5, WeymOUlh,
MA 02188. The HIT of the 1993 Oayton Hamven\iofl !

BNB824

RF ENGINEERS WANTED SGC, a world leader in HF
SSB equipment is seeking eeereocee RF Engineers.
Expe rience in transmitter and receiver design, AiD
converters, digital voice processing, and low noise os
d ilators is required. Preference to licensed amatours.
SGC, INC., PO Bo~ 3526, Bellevue WA 98009. Princi
pals onl1. BNB880

SCHEMATIC DESt GN PROGRAM. Free brochure.
wri te Dept . 7, SCHEME-ADDICT, 8622 West 44lh
Place. Wheat Ridge CO 80033. BNB905

JOIN TAPR-TUCSON AM ATEUR PACKET RADIO
(noo-prof~ R&D gr<ql). Meillbership benefits include:
St4lPOfIing the developmenl 01 new communieallons
technology, quarterl y newslen er, low- pr iced
sofIwara'shareware, 10% discoUflt on kits and publica
fens. $1S1yeat (Ioreign higher). V,sa/MC accepted.
Bonus with new membership : mention 73, receive
TAPR Packet Ralio Genetal lnlo booklet (a $7 value)!
Call (817)383·0000, P.O. ee« 12925, Tucson AZ
85732. BNB765

SOLAR POWERED HAM SI The Sunswilch Is a
charge controllef to prolecl your batteres from over
charge. Power MOSFETs are used. no relays! Assem
bled tuned and tested . Now with Wall Mount Case.
$55.00 plus $3 .00 shipping. SUNLIGHT ENERGY
SYSTEMS, 2225 Mayno-- I'm. MaSSilOn OH 44647.

BNllm

AGGRESSIVE SALES REPRESENTATIVE seeking
adti lional e~L Would like to seH amateur ra
dio equipmenL (910)299-1298. BNB800

R-390A COVER SET. New $55 each. Ballast lubes,
$25. (ppd) PO Bo~ 3541. Toledo OH 43608. BNB813

FREE SHAREWARE AND HAM CATALOG lor IBM or
COCO. Morse code Computer Interlaces , $49,95.
NEW TWO METER Mobile Antenna Panem Swilcher
tor two vetcer antennas. $59 .95. DYNAMIC ELEC
TRONICS, Bo~ 896, Hartsel e AL 35640. (205)n3
2758, FAX·173-7295. BNB815

FCC COMMERC IAL LICENSE PREPARATIO N
RADIOTELEPHONE-RADIOTELEGRAPH. Lates t
home study last easy audio video. a & A pool disks.
FREE cleta ils WPT PUBLICATIONS (800)800-7588.

BNB840

ELECTRONICS GRAB BAOI 500 pleces 01new con
ponents: Induc!OfS, cepectors. ccoes. resistors. S5.OO
postPaid. ALLTRON1CS, 2300 Zanker Rd ., San Jose
CA 95 131. BNB855

COLLINS HF-380 MlUTARV SPEC. Not a converted
KWM-380. Contini.lOUS coverage 1.6 MHz to 29,9999
transmit seeer ' 440. AI mods & updates. Mint condi·
tion. InctuOes the Io/Iowif'lg accessories: NoiSe blanker,
speech pccesso; d91a1control ~terfa<;e wit!l e~tema r

keypad. kiron memory module, 1.4, 1.7,3.6 104Hz M
Iers, 8M 280 & 5M 281 microp hones. tack mount kit,
blower ki l, mierophone loot switch. owner manuals,
service manuals. aUfactory CXlI"respondence S2,650.oo
or traoe lOooD, 1C 781, R 9000. KC4VGL, "Turk' .
(300)469-3355, evenings (300)465-0n 6. BNB845

WANTED: COLLINS ANTlQUES, anything old from,
sceeeee. reoer.Brs. transmitlers. and al accessories.
any condiIio:'I . Top $$$ paid. Ric:k.- (800)462-2972 any
time. BNB865

•
..•• ,u.... _ .... _

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

Model T144-10
T,.nse! Mod.fied
Gaon Ouan",
W.v. Anl.nnl

ClRCU: 11 ON RUDEll Sl:1tY1C1E CAItO

Model TWM
Transel SIom u.
W,ndow Uoum Kll

Model TDC1
T'. ..... Hea"Y-Ouly
Hat Clip

$1295

WrlIe tar • FuMUne Allfl.. CltilOI .. No Costl
- DfAURS WflCOME-

Midi I. TIlIlISA...11CIIIUI " Matt.rsl

CIRCLE 21 ON READER SERVICE CARO

• IRANSEL
TECHNOLOCIES
ADIVISION OF U ElECTRONIC INDUSTRIES
123 Ellt South Strll.t. H.rvlY1bur;, Ohio 4503.2

1 (80CI) '29-S321

Model TSCl
T'ansel Suctoon Cup
MounIwtg Kit

$1295 ~;;;::::;:;;;

CABLE T.V. CONVERTERS
Jerrorc", Oak, scenmc AtlantiC. Zenith. &
many others , " New" MTS stereo ace-en.
mute & volume joear for 400 & 450 owners .

1-800-826-7623 =c --
B& B INC. •

3584 Kennebec, Eagan MN 55122

HF LINEAR AMPLIFIERS•
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Plus Shipping
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CIRC LE 5 ON READ ER SERVICE CARD

An Antema with 110 E.-th USS?
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roevolullol P J/t.ch""okJlIJ/.

DII COVI I 1HI WOIlD 0 ' H' ..... . l lm n ... 00 01010'" eULLIT""
. ..n ICA.. Tl'IV,IION

Next Day

ATV CONVERTERS
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SELL YOUR PRODUCT IN 73 MAGAZINE
CALL DAN HARPER 800-274-7373

wnW1 II'I}'_ CO!!YUTU I. . 0....... ....'nl .. .... CO...,U ..
I UI~. .. . .. . I " .. 1_ _ •

.. lVl UI-~" Ic;.A'_"TI_"" " •• _ "'_ ' 01_ .... • M "..Tv c;.A._.IT _ _"'_ 1_ _ ...,. "'- -.... , ..
A.UOlQ tou..C" COttUOl. ... ......
II. ,. N .... lIl!':t\IT U. -UU!!!J,tIW!-I'UU .....IU

!'!1f,CL -I~
j MU l 1l.'l!U' IJ~""U'n.·_ $)U _ _.._.__ It , , tl n _
.. "' _ " " ,__~_ _, ,.M.._ _1...... ...,-._ " , ..•... ..........._- _.,.._, _-

_.-
~-

92 73 Amateur Radio Today · March, 1994



PRINTED CIRCUIT BOARDS for 73, 051, etc. Club
orders welcome. US orders dedd. 20%. Free list. 8
C-D ELECTRONICS, eo_20304. 858 Upper James
st.. Hamilton, OntariO, canada 19C 7M5. BNB910

WANTED: BUY" SELL All types of Electron Tubes.
Call (612)429· 93 97, Fa. (6 12)429-0929. C "N
EL.ECTRONICS, Harold Bramsledt , 6104 Egg Lake
Road, Hugo MN 55038. BNB915

COMMODORE 64 HAM PROGRAMS·8 disk sides
OVe!' 200 Ham programs $16.95.1$.29 slamp gets un
usual eoeware calalog o f Utilities, Games. Adult and
&iliSh Disks. HOME-SPUN SOFTWARE. eo_ 1064
88, Eslefo FL 33928. 6NB917

TbeWorldofHam Radio~
and CALI.SIGN"Databaw V..._.. ..._--~-- .._- $40--.-_. ... __ ....__ . --""..... ,,- _ .._~..--- ...~,,_<!R __.. ..,_-_ ,_........ ....,. .._--_ . __ N _', • __ .. ..--, _ -_ .._-...-..,,-,_ .., ,_ .,_.-
.. .. -, .. _ ...... ,......- '"" "'......~, co.toM

AMSoft 717·938-8249 'Z1Ea
CIRCLE 113 ON READER SERVICE CARD

Field Day Solar
- - -

- - ' -

. - -- - - - . --::..

T1l< SJ49f1l ' hn..·T_ QRV Sol.- _ ~"-..
--....... ·~_"",.b'l " _ _ lro..lIF _
..,... . _ .e- ''''"''~ '*"'1<•...-,.."'. ..
"",I<d ,""",,,,,, Full) ....,_.Qltv, ,,,,,-,w Olf E.~,

Antennas West
(801)373-8425 80.~ Prv>o, llT ....tl

CIRCLE 236 ON READER SERVICE CARD

INEXPENSIVE HAM RAD IO EQUIPMENT. Send
postage stamp lor ist. Jim Btady WA40S0, 3037 Au
dley OR.. Gastonia NC 28054. BNB921

Sell Your New & Used Gear In BARTER 'N' BUY
Classified Ads World Call Judy Walker today. 1-800-274-7373

USED AND NEW AMATE UR RADlO, SWl, AND
SCANNERS. We buy, sell, consign and lrade used
equipment. Thirty day warranty. Western Pennsylva
mae' newest Amateur RadiO supplier. We also otter
complete repairs on mosl types of equipment. caft for
qcotes. FOR HAMS ONLY, INC. INFO {412P74-9744.
ORDERS ONLY (800)854-0815. ROBB KE3EE.

""929
RADIO REPAIR Amaleur and commerCial. professioo
al work. Fred FISher Wf9(J, 6866 W. River Rd•• South
Whltley IN 46787. (219)723-4435. BNB930

SEIZED GOODS. radiOs. stereos . computers, and
mote by FBI, IRS. DEA. Available in your area now.
Call (800}436--4363 Ed. C-6223. BNB940

TUBES AND R.F. TRANSISTORS. l arge Invenlory
6146B. 4CX250B, 6KV6A. 801, MB871 9, 2SC2312,
2SC2290, 2SC2879. 2$C1969. MRF455. WESTGATE
(800)213-4563. BNB950

I
11111 AIlE,,,,, (NOI l IlT). "'"""" IlllJDnlOI<f,
1WIJOIE1 NIl fW DOOI1EIITAlDI

Name

ClRCl.E 211 ON READER SERVICE CARD

First and last name (1 W'Ol'd) . Street (1 word) . Cit)' (1 word). $tale and Zip (1 word)

zc

----~"

Stale

_ _ __ V,gA_ _ _ Me---""'"

YOUR AD:,. 2 3 4.

5 5 7 8.

9 ' 0 11 '2.

13. 14 15 te

". re 19 20

COy

Address

r-----------------------------------------------------------,
BARTER 'N' BUY Classified Ads

73 Amateur Radio Today, 70 Route 202 North, Peterborough. NH 03458

If your product or service is of inte rest to radio amateurs.spread the word!

For instant classified ad orders call Judy Walker

Orders only 1-800-274-7373
Information (603) 924-0058 Fax: (603) 924-9327

RATES: Individual (private for sale or wanted) $.35 per word
Commercial (for prolit tor sale) 51.00 per word

AZDEN SERVICE by forme r tactc ry fechnician.
SOUTHERN TECH NOLOGIES AMATEUR RADIO,
IN C., 10 715 SW 190 SI. '9 , Miami Fl 33 151.
(305)238-3327. BNB979

PICTUAE QSl. CAADS 01 your shack. elC.• !rom your
pholo or black ink artwork. 500 $28.00. 1.000 $«.50.
Also non-picture cards. Custom prinled ceres. send
specificalionS for estITIale. 5end 2 stamps for i"slrat·
ed Mterature. Generous sample kit $2.00, half pound 01
samples $3.00. AAUU 'S. 8617 Ofdlard Road. ecce
ersburg PA 18036. Fax or Phone (215}679-7238.

BNB988

FREE HAM GOSPEL TRACTS. SASE. N3FTT, 5133
Gramel'CY, Clift()'l Heights PA 19018. BNB960

PRINTED CIRCUIT BOARDS lor projects In 73. H.rJm
Rac1Io. 051, ARRL HaI'Kl:look. Usl SASE. FAR CIR
CUITS, 18N640 Field ct; Dundee n, 60118. BNB966

TALK TO YOUR COMPUTER...OVER THE AlA. Con
trol your computer from your VHF handheld. Many
unique and entertaining projects. Save aod retrieve
VOICE recordIngs Irom your hard disk. Tum equip
ment on and otl. Burglar alarm. Easy 10 use VOICE
MAi l SOFTWARE included. Works with repeaters.
You sel if up the way you want. In any language or
"Dice Translate OX PACKET CLUSTER announce
ments and Iransmil in voice, COMPUTER BOARD &
VOICE MAil SOFTWARE $259. PROGRAMMER'S
SUBROUTINE KIT included (OOfMlisetosure required
for source cooej. If you want to have more fun lhan
you have had in a long nme, lhen call DCI... TOll
FREE fOf a complete info package via FAX Of MAIL.
(800)563'535 1 TOll FREE Irom anywhere in the
U.S.A. (306)781-4451 Direct BNB995

ROTOR PAATS ROTOA SEAVICE, ROTOR acces
sories: Brak·D-Lays. Ouik.(;onnects. Pre-Set mods.
NEW models for sale . Free catalog . C.A.T.S•• 7368
Slale Road 1OS, Pen"tlerviIe OH 43450. BNB996

I Catd • E.porabOn OiIle,
I Please make checks payable 10 73 Am" tuer RlH110 Todily. 8NIlOJ9oIL______________ _ .. ~
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Uncle Wayne's Bookshelf
REFERENCE
2llNl02 P..aicaI Digit.! Elec1ronlq Handbook In .IIJ..o r..~

In M C-.i "" dlful IN F'" pou;em.. 0.,.'" ci,,,,,i,... k'!'O,
I"''''. t>N -.J ti ......... mi<"'I"'..~......... ....m<>r) .... in"""""""
"",. ~.." . Hl5G

2QN t0 3 Eleetronle Power SupP" Handbook b.I- I. ~ R.
5•• ,1.;, ("0' -" '" , 1 ~1'<" of ' upph",- bat ' r , ir •. , ;mpJc AC
....,p..... , ...ildl "'l'l'l"" OIl<! in, ..... ... ' IU!

2ON l04 Elecb Ollie Tn! Eq!iip" ..ol Iliioo;lb(>c)k .,.~ .. ,W.",·
...... pOd< 10 .In".."" I« "<p" P.... f", ... ""'.......~
......... _homt •....,~ Sl I..

2ON105 Digillll logie: GaIH -.wi FJi~ ", "'" Ii. SWs.u,
" form 1,...n.J","" ifl dil' '' ''' rita........... T",,,... ,he' '<>Pic> of 1''"' aroJ
flip·lk'I" lhon>ulfhly .nd fm", ,he Irq;"n;"!,_ S111.00

Ole80 Masle, Handbook 01 1001 PreeUul Eleclronlc
Circulla Tri<J ..... I'-.~ !.Old ..... ci"",;.., ' 111.95

01P68 PM-aM Radio Slali_ by AItlirtw 1'...... r un;. , itl ,o
~_.. SIUS

Ol TO t T......... Huntiog "'J.~M.orlI_ n._.C.n,.,.

k.o.I• •"_,.", f-.Jioos ' '''"hfd. "'.tS
03A02 RIo, Today b,o0..,-. ,••__ MO\k.. , . ... 10 alft;ll<ur
.:a.I.... IrI,'po , :Ill~'IG

O5E03 Fi l'$! Book of Mod9fn EleClronlcs
art no"", "",'i. F_ SU,IIS

09 0 <'2 The World Ham HII' Dl.....t~ ~." ~I,l~ " ·ill ·. "
~ : .... e.!o'. I............ "'"~~ "- Qlio ",\ .
., """'.)"" ....... .,~ J""I t • ..., ..... . I'.5e

09f'33 Pirate RllcSiO ow.etory ,.. w,"lf<" ZAIn "',....., 10"- io
,.. """" '-""'-". ..... ".95
IllF093 1993 Intemaliona!callbooll Thr ..... IIl.I.l r_ .....
""" .1 ( ·.1I....11 1i.1' ~ . ll.~ "'" Ik. "'<'I ,..Jio ....... 0" ,n the ,·'...n"i<,
,...,,,J. I' "nh An""i,·• . It e"..·.." Soulll Am.",•. Eu,,,,,,, . M,"'•.
" ,i.. . ,.... '1>0: I',o.-i li< ..... !e, .Iu,'" . "r H..... i i "'.... I.... V .S. 1"""".
, iun'1. 129.95

....
100093 1M3 North AIMrican CailbooI< Tht IIl'I.l ........ A_..
CII........ 1_ "'" lo.. --. _ -... iofotmll. Int ~ ' lU". ..
eat.ed taloo io III.-...... '" Stno -.n. L" .95

0SH24 RllcSiO ~nclbool< . 23<ll Ed ,.. 1I·i/I;'" I. (Jr, 1\'1iU/ MIl
P"!'" '" " ~'} 'hio, 1"" ........ ".. l _ aI'<ouo r.>dio ,ommuoi... iooo.
'-1'1.'5
02910 HU lh Nostalgia h," r~rn' Prri/,,~ KXTI' I~J p;I~" ill",,,,"eJ
h,"'ory o" b< H.,..h Comp. ny, 1""1..,",, 'n. ny fo.... ....,..." i<. c"n" , oo,."<1
br k"" ·".... tk..hl itempk'l...... I~_O\(J

lOOF92 1993 CalIboc* Supplt.nent A.~ '" tho I~

I_ K-l~ ",",ric... <>IIboul... 111.10

121: 76 Balic Elec:tronic:l ", .,..,..1 1>.. iii. Ilw<.... ufNII"u1
I'",,,n,," Co,",," tho "upon",u "'peel< "f "Pl'I;"J , k ",runi", :>IId
.k<lrunk , .', .,,,,...n;"·",i,,,,,. 110.95

12E41 SKond l.eYeI BIlle Elec:tronici """,,,..1 1>..' rA,
""""'" .., Nol," ,,""-'"' Sequel '0 B....ic E"""""' """""""
,_ _ "' '''" ....... ..,.·-..I I,,,..... ot :opplicd ~l<a io.. " .'5
O l~ The .1uI1Tl1ed DIclioll.. , or EltdroIlicI. 5tt1 Ed
k~. ". r__s- t;-.,.., "" .u-...;-., IMel """".
" ......... and --......... p"''Ud ....11 """"""'if: , yonhok ..... e
.......ion ,ab..... 12""5

2OND91 Most ·Oflen-Nftd.-d Radio DilllI" "" ' nd Servle
1nll infonnltlon, 1926-1 1133, Volume One n""l'iIN h) M ,N.
11.,,,_ An iM·. """'''' ...f~...""" for any""" i"",lved i. Vin!a#
1t..J.. ~"""ion-SI U S

2ON096 Hoow To Read SCh. u otiu ,otttl Ed.) ,.. Do-.Jtl E.
Ht ,,;..o. \110' lot the tq:.... ill ""' . _ e-
___ "',,he ..........,. ., ~_;.

eo., U U 5

2ON097 Rad io Optl'lltor', WOfld AtI.. hy W"I, S'i. ......
Il"IJCI' Hi, i. ..."mpac l ' h71. ,Ic..ikd. "nJ . "mp,d '. n, i'·e
...,,,k,I ",I. , d."i~onIl<' ho • c""' '''1"",ll"fl """'I'""i"n h.. c.....i"
' 'f'<'a..",, 117.'15

2ON02O secreta or RF Circuit Design Iw i<>VtM J. C""
W..... . . k ... _ ;at~...,.,. .-...- ....ayD"I' .......
__10..-. $1'_"
2ON109 73lo1a9Uine ..-. 1*"1990
A cn...p"" " ,Okk. ,,. "'f)' .,,"' ''' puhl,. ..." ,. 7) U"H.-''''
lh""'llh 19')0, o..nl, SI!UIO IB M"",,, "" (.poe; ly lypel i2e.OO

20NI 10 Product R ;eW$ Slnc:e 1945 Cn",, ''' ' . '' ;00.:, 'n
~.,U) p«>dI",' "'V" ,hal h••" . 1'f'I'an-J ,n fJ~T. C"(,. /lR. 7.1 anJ
/W&(',"". II""I, $I1.9~ IBM 5."'"'''''' ~.~~ 11' .00

SHORTWAVE========= SOFTWARE=_

SII.t!".•••l!.t!l
U.J~

065$7 1993 P.., por'! 10 World Band
Rad io hy Inln "" , i,," ,,1 H" " , J"',", l inR
I" ' 'I'i,.,..', IJ,I y",,'1I ~,' ,Il< 1.'" '1 " oli"" .,~I

,in", f , iJ, . I It..~

035 11 Shortw.... Re c:ei ..e r, P••I a n d
PraMnl .ohkJ/Yfo· '-,.J J. 0......-Guidt In

~." ..Ionrno..e __......en m"",Mf..wn:d ill ,II<
IN .!U ynn.. 1'10< Olw 8001. '" _ ••" ,••100
, >I.... SlI.'f5

07A25 Th" RTTY Liat_r ~, ,-,,J 0."" _
"',111 '11.,,· .,"'! "I'",Kkd. Th'• •"".iali"d t><",.
""mpii<, i"u. , I th "',, ~h B "r ' he R r r y
lJ".~" ""~. · , Im~~, C,", ...i". up ...."... . h.n!-
,,,· h ,,J i" rm m. ,i"" "" ad.·."•.- ItTIV and
F,\ \ "" ...i"on", ....·h"K!..., rl'«l.......·;.,•.
$1' .95

03C09 5hoftwa... a-ndntine Confidlft.
t'-l I>y &".'! /_ /k .,,.., Co,< 1I c,"""""n..,
I>n... ..., ... ,in~.......nlJ~.Iry ...~...,,'I')" 11, r"......." .
c.. ,. ,. h< r ull f'1Jhli. ...-.J inf,,,,,,.ti,,n: . py. in," ,.
;:<" ,. , r,e.d."" r, ~h l< ". ", hd. a".",hi ,! , oJin.
"',...., ,..Ji".~50

0 3 r.122 1 US MiUlar, Communlc:. tion.
(Parl 1) liS \ li li.., m""it, ~I,

... """"",c. C...·.... rkq ~l:,,_

.... r"""' -''''PO;''' ' '''9..."",ie. In< "'" ""i l;p.
p ' ''. ' . Japan . nd Knrn . IlId i... ~nd p"",iT'"
O"..,.n... ...... ""..... . ,,1.' S

03M222 US Milit ary Communlc"t iOlla
(Pe I1 2) C""rr, li S e n•• , Gu.rJ. NASA.
L \ I' . FAA. Dep,- "f En..n . Fede..1 E",u .
f('n y M"""f('"""nl Arcno.·y. Di......., (""", ,,,•.
n;,.- RX . O<pl or ' .......-.-.ffum 14 KC",
"l IB KC. 111.,"

0 3M2 23 US Mlilliry Commu "IC:llion,
(P. " 3) C,""'*... I~ .." .......II fte9""''''YIi., "f l:~ M,I".,y "'''>C.'. fro", M'H.l KC ..'
27.9.1--1 xc. 112.9S

It2;!/-' Pa,:r-e - " 7"

09S42 TM SCanner U.t"ner'$ Handbook
1>..' EJ.'a,J s. ."" " N2RF,- G"Ilhe: 10'''' ,..., "f
y"ur ..a",,..' ,ooi" . $14.9S

I lTea Tun. In on Tal .pI'Io ..... C.II , 1» '

T."" K",i,rl ~;2"E:S F""":>I ted a, ~ rkq""""l
1>" ""~ ilod .......·,; plit ... or e ...·h ",n ;"-.- .....
i" Inc ItF 'p",m _ , " 1.95

031<205 GUide 10 Radiol.'.lype (Rny)
SI.lion, I>y J. Kl i .. t ... ,." l·,......... bnok
.~" n ItTTY ".,in,,, r",,,, .1 MH'·.'l " tl l1.
P M,litary. C,,,,,,,,,,,,,;'1. M...n. I'lT, . • ",.
h."..' .•,.... ",,,,,,.I12.9S

11AS10 AI, Sc:.n Guide 10 A"ron.utic: al
Communic:ltions (5th Ed.) I" T J" .....,ri
K~AE:S \1.." ' ......pr<'b<n. " e , ude '" ,"'i',...·
in,l'S ......_"":01 ,...............i<In.. Co' ...... :011
C......w.o I-.l .itpon, """, "'''f'booc "-" pl..
Ii.""p fo< Ce"".1 A .........- •. 'b< e . ,,""r. n.
N" " h A, la. " .·. • nd ,b< P"",ili, ' T, rr" ,.. ,~,

Ul9;;

07AGG Aaronautic:.1 Commun ic.tlon.
H.ndbook I,.,· 11" /><,, C. COl"" E. h"u,! i , ~.

...·h"I. ,l y ' .....""'n' nf ,~,.... " "" , . ''''''' . 11" , .1
I.....ni"l' . S I'I.~5

llRFI3 The MTop SKfeotMRegiStry or US
GO ie......." 1Rlldio F~ (nil Ell)
", r._ J"·,..,,,ri Kl~E:S fi" "" " ...n .....,
h.. """ >m' ,... "a_AI "'rc"' ,""''''' for
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David Cassidy N1GPH Jim Gray W1XU
Coincidence?

A week alte r I submitted last
month's colurrn about rrissing children.
I reoeiYed a press release i1 the mail. It
is from an organization called The
Friends of Mark Himebaugh Founda
tion. and the coincidence of It arriving
shortly alltH I wrole last month's col
lIIlVl ls spooky.

Marli; Himebaugh, whose picture is
presented on Itlis page, disappeared
from the area 01 Cape May. New Jer
sey. on Novermef 25. 1991 . A massive
search and investigatiOn have turned
up nothing. Mark is still missing.

Mark'S lather, Jody Himebaugh, is
KB2OCJ. The press release I received
(prtnted in its entirely in the April issue
01 Radio Fun) staled thai Jody had
formed The Friends of Mark Hime
baugh Foundation 101' the purpose of
heightening and maintaining natiOnal
public awareness of missing children.
JO(Iy Himebaugh has asked hams to
help in some sil'11ple ways.

......henever a SL cards are mailed.
inducle the poster of a missing child:
Himebaugh slaled in the press release.
"'Oumg CWopacket and voice COfmIU

nicatiOns. <iso'Ss the issue of missing
children and the crime of abduction.
Transmit images 01 missing chi ldren
when working S$TV,"
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80 and 160 Meter Bands

Fairly good DX coM ilions between
sunser and sunrise to most partS of the
world on evenings when !he QRN is tow
enough IOf good CW'f. thiS is the time 01
year lot !hIJll::le. s loims and -atmospller
iCs," Paths 10 the East will peak near
midnight Iocat time. and to other parts 01
me earth between midnight and sunrise.
Daytime short skip will be nil 10 negl;gi·
ble , but nighttime short skip will caer re
spectable distances on boI:h bands. iii

good signal strength s from'tlle East,
peaking between sunsel and midnight,
and signals !rom aI other directions be
tween mictligtll aod survise local time.
Daytime short skip OlJl7Itto be favorable
oul 10 about 1,000 miles. and at night
oul to about 2.000 miles. High abscrp
lion between about 1100 and 1300
hours local time will depress band condi
lions. but won', cuI them 011 entirely. 30
meters wi! act somewhat~ 20 melers.
and somewl\allike 40 meters, exhibiting
some of the best (and poorest) qua~ties

~ bolh.

EASTERN UNITED STATES TO:

WESTERN UNITED STATES TO:

Jim Gray W1XU
210 East Cl'laleauCirCle
Pa}'SOl'l AZ 8554 1

MatCh is ~kely to provide e~cellenI OX
coodihons during the month, with only a
very lew days rated at less than Fair (F).
You can expect some erratic conditions
on the HF bands during March 20th (flfSt
day of spring) and 21st, but recovefY wi
be rapid. Vrtua lly half of the month will
ellhibi\ good-to-eJ:ceIent propagation lot
OX to an parts 01 the world.

Although we are approaching the l0w
est part of the Cycle 22 sunspot mini
mum, and lowest SOlar Rux values in the
past nil'l8 or 10 years. springtime condi
tions are usually quite \POd, even al re
duced sunspot nuntlers and low null val
ues. Therefore, the following conditions
should apply tor Good (G) and Good-lo
Fair IG-F) and Fair-to--Good (F~) days:

10 and 12 Meter Bands

occasional F2 layer openings toward
South and Central America (also Europe
Africa openings and generat north-south
path openings to other parts of
!he \!I'Ol'kI) dUring dayight hours.

bands. but keep an ear open lor
a good day.

30 Ind 40 Meter Bands

These two bands will provide
you with OX from sunset to short
ly after sunrise. You may expect

20 Metet Band

ThiS will be your ba nd of
choit::8 I« OX and Short-~ op.
efalions during daylight hours .
and there wilf even be some
good openings alter local dark
ness into areas 01 me Southern
Hemisphere. Short Skip will be
good ou t to 2 ,000 miles Of so
during the da y. Also , conside r
some g-ey-line OXing around the
sunrise and sunsef hours (loca l
time).

15 and 17 Meter Bands

Consistent o x lrom the North
ern Hemisphere to countries be
low tile equator on many Good
(G) days. Short-sk ip openings
wilt also be quite good fOf ml.lCh
o f th is monlh d uring dayl ight
hours. and out to about 1,000
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automatic lO-m FM (optional) repeater
offset with selectable cress. Even two
optional external antenna tuners to
customize your rig.

Top of the line quality and features
at a remarkably low price. Just what
youUexpect from Yaesu! For high-tech
performance. and a wealth of features
that won't break your budget ask your
dealer about the F'T-84o.

Performance without compromise."
YAESU

light Die-cast heat sink and internal
thermally switched fan keep the 1-"1'·840
running cool. r-todular design circuit
boards ensure operating efficiency 
manufacturing excellence you\) expect
in much higher priced radios.

For high performance, the F'T-840
features a low noise front end that uses
the latest in FET I~F amplifier design,
Two DOSs and magnetic encoder for
silent, smooth tuning and fast switch
ing. Twin band-stacking \1f'Os. And,

I f you're trading up from an older
rig, but have a budget, you want the
most you can afford in top-notch HE
Then the FT-840 is for you. It's right on
the money! Considering a mobile HF or
field radio and doubt the Quality and
features of tiny HF rigs? Then the FT
840 is for you, It won't disappoint you!

Built to handle rigorous field
operation, the new intense LCD display
affords sharp visibility in bright sun- ..

e 1993 vaesuUSA, 1721 0 Edwards Road, cernes.CA 90701 (310) 404-2700
SpeQlaboni su/ltlltl to CIliIr\I)e fIlI\IJO:IulllOblle. $peCIlQl_ lILJar¥llel!lf only _ amatf!ulll.Jnds. Some o1IiMSsorIe$lIfId/Ot 0(IlI0nS are $lllndatd in een;"n areas Checl< II\'IItI )'OUr local Yaesu deliIe< lor $IleClIoc~
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