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Introducing the IC-3230 Dual Band Mobile

CIRCLE In ON READER SERVICE CARD

One-Touch Mobile Radio
TheIC·3230 wasdesigned for the mobile

FM'er who wants high performance and
ease of use. The 3230 is a one-lauch
transceiverfor the most often -used func
tions.Its simple and safe to use while
driving. Main functions areactivated
with one-touch action switches.
Hold the same button in slightlylonger
toaccess secondary [unctions-> no need
to hunt for aseparate function switch.

Human Engineered
Thecolor-coded, illuminated controls

and thedisplayare laid out thewav
people naturallv use radios: UHFon the
right ,VHFonthe left, each independently
controlled. And with the optional Talk
Back feature. youreyes never have

toleave the road tochange frequencies.
The 3230's voice synthesizer tells you
just where you are! The same option
works withcrossband repeat,
whichgives your DTMFhandheld the
rangeandpower of VOUf mobile.
TalkBack lets your handheld tell you
what frequencyyour 3230 is set to.

And,ofcourse, lull-duplex
operation means youcanuse your
mobile with the easeofa telephone
including 14 memories, single-button
autopatch, autodialing and 911 access.

A Base Station, Too!
ICOM's mobiles aren't just for the

road anymore. With the optional
PS45IPS 200 power supply, the fun
continues!The PS45 becomes a

docking station for your 3230 to slip int
and becomes an excellent entrv-level b<
station. Or buyone for home,one for tl
road , and stay in touch!

IC-3230:AHigh-Performance Pack'
in an Easy-To-Use Compact.

For Information
(And Where You Can Get ATest Drive

Call

1-206-450-6088
ICOU Amenta.~ 2:m-11601 A'ifJ.HE..
BerleYue. WA 9lD).l

O
Customer Sarvice Hotline (206) 454-7619
.... _ _ "<"""'" .... ~~__." ot09O'-=-=--- _ .....-





Works Hard I Runs Cool
DJ-1801

Clearly Superior

For brochures and operation manuals,
try our new 24 hour Hot une.

Telephone (310) 618-9017
438 Amapola Ave., #130 Torrance. CA 90501
Phone: (310) 618-8616 / Fax:(310) 618-8758

This rig comes standard with cress encode and
decode. Ten memory channels come standard, and
the unit can be upgraded to 50, or even 200 Memory
Channels with optional plug-in chips.

Ergonomic, rugged design, combined with excellent
sensitivity and great sound make this the rad io of
choice for demanding operators.

ALINCO's newest2-Meter mobile, the DR-130T,
packs a big punch. This compact radio delivers 50
Watts of cool running power, and offers the dura
bility and reliability that Hams have come to expect
from ALINCO.

Standard features include 50 cress Tones,
Programmed Memory scan, Programmable "Time
Out" TImer, cress Encode, and others. With the
optional EJ-19U plug-in module, 100 memory chan
nels are available. All memory channels can store
"odd-split" frequencies, and also store cress
Encode/Decode status.

Odd Splits! This radio can store repeater offsets
from 0 to 15.995 MHz. A different offset can be
stored in each memory channel, and most other
funct ions can also be stored independently in each

II, lO memory channel.
rv: ~~ IdaI' Pr;CH ECK OUT THE AFFORDABLE -<>(_

TE'b~~~~ogJgJ~Jo90'S O~~Oble~~ Break
AL.'NCO 30 OJ'Fl~2~ 1 '93
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On the cover: Senior Editor Charfie Warrington WA fRZW takes his 2 meier HT hiking in New Hampshire's autumn~
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Number 1 on your FeedbllCk card

Wayne Green W2NSD/1

NEVER SAY DIE

We could even simplily names a bi
with "Boll" being 'btl" and "Silr ooi"!:
"bl ," Wayne being own," and so on
That would speed up the more com
mon names.

With data compression we snoulc
be able 10 get contacts down to a Ie""
seconds 01 air time. "'Tv" could mear
-me rig here Is an ICOM 735." The
second character could indicate up tc
256 differerlt rrcdets of ngs. netc IO!
antennas, Yes, "q" would mean "I faith·
IUlly promise 10 send you a a Sl cart
for this wonderful contact and hopE
that you wi ll send one in return." A "vi
with one added character would indio
care up to 256 cute rent kinds 01
weather, thus slicing at leasl two tc
thre e minutes 01 air time Irom ever)
contact.

In this way we'll be able 10 mak~

several contacts a minu te and tner
read the expanded copy later wher
we have time. Few 01 us bother tc
comment on anything the other cner
is saying anyway, so what's lost? ThE
only really significant element 01 me
contact is making sure you have me
call nght. You've got the Callboo/l. on a
CD-ADM, so you don't really need E

location, unless he's portable.
With data COfTllreSSiOn we'll be wei

on our way toward completely auto
matic contacts, We'll be able to get reo
ports from our computer on who WiI' VE

conlacted whi le we ' re at work; 01
sleeping. Or watching ball games or
TV. I'm remind ed of ATTY back tr
1950 when I'd come home from WOf1o
and pick up 50 feet or so of printoul
and read what'd been talked about or
the RTTY channel aMday.

II we do lind something ot comrnor
Interest we can send prewrillen coco
ments lrom our compulers. In the ole
days we'd punch Teleptype tape wit~

stories we might want to repeal. whe
there was an interest in some subjec
we'd load the tapes rntc the reaoer
and they'd zip through at 60 wpm. It's

a little easier today.

Contj~ed 0f'I page 7~

Oops, We Lost 100,000 Hams!

Just when we were all getting ou,
arms out 01 joint congratulating c ur
selves on boost ing our numbers tc
600,000 licensed hams (FCC count)
we get the bad news thai the AARl
has done a survey and found that 16'%
01us are missing. Holy Jumping M Or$(

cod e, that's a hund red thou, plllt
How'd that happen?

Well, as rve been reminding you
and you've been ignoring, the FCC nc
longer boIhers to delete our Silent K8)

award winners, nor our bored or unem
ployed dropouts. And with our sceosee
now good lor 10 years , there's a 101 a
buried ham in the Callbook. Tons,

So, even with the increased input 0'

rc-cooe hams, are we breaking even';
Maybe, just.

In looking over the AARL survey, ft
seems like we have an awful 101 01 old
nmers with a serious death wish 101
our hobby. I can't spread a lot ot gUi~

on you because the chaps who are
the problem don' t read 73. Most 01
them hale il.

Dala Compactin9

In addition to the usual search lor
compressing algo rithms, we might
start selting up some protocols fo r
packet and ATTY which would c0m

press our transmissions. This doesn't
even have to be high·lech. CW cps
invented the o-eeee to shorten thei r
transmissions. So how about some
simple jook-up lables our computers
can use to cut down on redundant
messages? A sort 01packet approach
to tne c -eccet For insta nce, "N>"
might lranslate ioto"the name here is.-

Digitized Voice?

With atl broadcast radio going digi·
tal, as well as TV, we hams better start
thinking in digital terms or we're going
to be as far out ol date as if we were
stilt using spark gaps for our CWoYes,
I know, many old-bmers are still upset
over having 10 change to sideband 30
years ago. I think all of the 'spark lor·
ever" cro wd have finally won their
Silent Keys cenmcates. tholJQh they
were still a grumbling, resentful bunch
when I started hamming in the 19305.

With digital broadcaSl test stations
showing three limes the signal cover
age with a hundreth of the power , . ,
plus the ability lor six different statiOns
to share each channel , . . digital is
definitely coming. Sideband gave us
six times the bang for the buck over
AM, plus it allowed more stations per
kHz. II certainly met the rvre of thumb
criteriOn lor a new technology to be 10
times better than the old in order to
survive. Well, so does digital, so noth
ing can stop it.

With thai in mind I'd li ke to se e
some special temp ora ry author ity
(STAl hams experimenting, complele
with articles lor 73.

if1lJS ol some wonderful slow·scan pic
tures.

You may not be an expert on digital
video now, but by rest year are you
going 10 be even further behind? Or
will you be one of the people writing
the articles? 'Nhen I got started pub
tlshing my RTTY newsletter it didn't
lake long before I knew what I was co
ing, A lew years later I published the
nest book on ham RTTY In the mean
while my columns in CO helped get
thousands 01 hams involved with this
tun part o/ the hobby.

the advertising , tOQk the photos, set
the type, pasted it up, handled the
subscriptiOns .. . everything. It was in
credibly valuable experience, and it
changed my Iile.

Amateur Rad io Frontiers
There are stilt plenty ot l rontiers lor

lhe adventurous ham 10 explore and
ploneer. Everything hasn't been in
vented, by a long shol. Indeed, there
are Ions 01articles I'd love to see pub-
lished in 73, if only you'd write 'em. Dig ital Compression Sys tems

For instance, I've seen pittilul little With modem microcomputers it's
In receot years on slow-scan develop- relatively easy to digitize piclures. You
men's. We need to (a) digitize slow- can teed 'em into your COfTllUler lrom
scan so we can send some really de· a home video camera or a scanner.
tailed lull-color pictures, and (b) use But a de ce nt pictu re ca n take a
modern compression lechnology to megabyte or more 01 memory, which
keep the bandwidth down. When's the is why we haven't been seeing much
last time you saw any art icles on in the way 01live video digitized yel. AI
things like this? What do you need to 30 megabytes per second, that eats
get your mind worll:ing and your nn- up a whale 01 a 10101 memory in a hur-
gers bUsy? Wilh the progress we've ry, no matter what yOU're using lor
had in slow-scan technology in the last storage.
lew years, any interested ham with to- So, the engineers have been work-
tally zero technicat knowledge and a ing to compress the data, using vert-
will could have come lrom zero to be- ous approaches (algoriltlms). The In-
ing the top expert in the fie ld. All it tematiOnal Standards Organization'S
takes is some interest and the ceter- Jo int Photograph ic Experts Group
minatiOn to overcome obstacles. (JPEGI uses a discrete cosine trans-

When I l irst got interested in RTTY lorm which compresses Illes by 90-
I knew zilch. But I was tescoateo. so I 95%, giving us ratios 01 10:1 to 20:1,
read everything I could l ind , , , wt»ch llerated Systems 01 Norcross , GA ,
wasn't much. I hounded the only ex- went the tractal route and has been
pert in the lield I knew, John Williams able to compress data around 75:1,
W2BFD. I built my own equipment us- Fractals? If yOU haven't mes sed
ing John's designs, a Model 12 rete- wit h these babies you've missed a
type machine he got for me, and got whole new world ot malh and beauty.
on the air. Wow, what fun! This was IBM's Mandelbrot got interested in
when I first learned about digitally en- chaos theory a decade ago and dis-
coding information and the ability of covered thai seemingly coaonc sys-
frequency·shift keying to get through terns produced similar patterns when
inlerfe rence Ia r bette r tha n oil-on crctteo. He called the resul ting pat-
(CW) keying. terns lractals . Computer owners with

t ere vtype used a five -b it cod e , co lor d isplays can generate these
which meant mat there were jusl 32 beautilul patterns. II you aren't familiar
possible combinations of zeroes and wittl fractals and chaos theory, you're
ones, or marks and spaces, as we lelling the rea! wortd gel away from
called them. This is why telegrams you. As hams, you're supposed 10 be
and news Teletypes all used to print in up on science and electronics. You 're
upper-case letters. We didn't have any notllying under lalse colors, are you?
lower case. We even had to shill 10 So, let's see some articles on digi'
handle numbers and punctuation. This ti zed slow-scan ptc tares . Let's see
Is why ASCII code, which all corrcut- some articles on the theory and prac-
ers use today. has eight bits. This at- nee of compression techniques, And,
lows 256 combinations 01 zeroes and tet'a see some protocols fo r dig ital
ones, giving us far more flexibility. slow'scan.

When I couldn'l get anyone to put If we can at least send our Ameri-
out a newsletter 10 help us pioneers can standa rd video picture quality
learn more about RTTY I linally gave (NTSC) by digital slow-scan, then we
up and did it mysell. Indeed , that's can start working on ways 10 move to
what gat me into the pUblishing ocsr- high definitiOn slow-scan. One step at
ness. I called it Amateur RadiO Fran- a time. More and more o/ I,IS are bUy-
fiers . and that was back in 1951. I ing high definition color monitors for
wrote it, cranec Ihe scnemetce. sold our compulers, so we've got the mak-
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fyou're trading up from an older
ri~, but have a budget, you want the
most you can afford in top-notch HE
Then the fI-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 fI~

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-

light. Die-cast heat sink and internal
thermally switched fan keep the FT-840
running cool. Modular design d rcuit
boards ensure operating efficiency 
manufacturing excellence youij expect
in much higher priced radios.

For high performance, the FT-840
features a low noise front end that uses
the latest in FET RF amplifier design.
Two noSs and magnetic encoder for
silent, smooth tuning and fast swi tch
ing. Twin band-stacking VFOs. And,

automatic to-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
youd expect from Yaesu! I-b r high-tech
performance, and a wealth of features
that won't break your budget ask your
dealer about the FT-84Q

YAESU
Performance without compromise'"

C 1993 Yaesu USA. 17210 EOwald'o Road. centes. CA 90701 (310) 404·2700
SpecdiQ.I'onIi su~jeclto ctlarlQll Wllhoul rIOlQ._~il:al i llllS guaranteed onty wil~,n amateur bands. Some eeceseeoes an<i'0I" oplJOnS are st3l1l1afl:l Ifl teIU>II ¥$S. Check WIlt! your local Y<I!SlI dNIer tor spedic dNils.



LETTERS

Dick Beaton N7AB, Helen a MT
Wayne-As an old CW op, I'm not go
ing 10 jump in and tell you thai we
have 10 keep aU those CW Irequen
cies or that CW is sacred. As a useful
means of communication. it Is a real
duel. It's lun II you like it. II is hard to
believe the ARAL 51in promotes traffic
handling on phone and CW w hen
packet will do il beller and laster.

I was licensed in 1934 and 'oYOf1(ed

as a CW operator in the cec camps
in North Dakota. Would you believe I
furnished my own home-brew station?
II was that job that helped me get a
job with NOf1hwesl Airlines. liiSt as a
radiO cceratcr in 'aa. and tater 8S a
statiOn manager in "42. We even used
CW lor handlin g reservat ion I ratlie
Irom 1939 until about 1944! Before
that it was all AM phonel

Wen, anyway. I was one of the urst
around here to promote the no-code
license idea. I've also been promoting
your method of learning the ecce. rYe
taught code of! and on lor years and
was one 01 the first VEs around here :
also among the fi rst on packet. At
least in my case CW hasn't saambled
my brains and I could easily prove it. I
don' t get on as much anymo re as
most guys Just won'tla lk. And I'm with
you on Ostsll! a OX statioo gives me
thaI old '"QSL via a bureau," I just tell
him "00 OSl needed." They used to
come With neal stamps 00 them. Now
they are just another card in the draw·
er. (How aboUt using packet lor o sts
and making an excuse for sending
traffiC?) I oon't even know how many
countries I've worked and could care
less. II isn't a big deal anym()fe. I do
reve WAS 00 Geritol net 3767 kHz.
The ooly thing on my wall is a Ken
wood world map and my "Ham of the
veer' plaque lrllm the local club.

One thing you could qui! harping
00 IS OXpooilio'lS. The real truth is
that very te ..... of the hams I kn ow
could afford such a thing. Your cecx
ground gets you into places tha t are
out 01 reach to most others. so please
Quit comparing yoursell with the rest
oflhe hams. You are one of the privi
leged elite. As a VE, I know that some
people have a tough time coming up
with l ive bucks. I know how it is be
cause I .....as one of them, You weren1.

When I was a kid we used to gel
!he ballelY out 01 our Whippet to fight
the filaments in the old lour-tube re
generative radio With a hom speaker.
The problem was we went without ra
diO a lot because the "S" battery didnl
last very Ioog. I set OUI to "invent~ a
Substitute Without Spending any mon
ey because I didn't have any and my
dad was on WPA. I succeeded, too! I
didn't exactly know for sure what I
was doing, bu t I ended up using a
doofbell transformer to light the 201·A
filament. I used one side of an audio
transformer lor a choke and the ca
pacitor out of a Model T Foro coil lor a
liller. The plate and grid were lied to
gether to make a diode that rectified
the 11 0 AC. It worked like a charm .

Altef YOWU I went through a Iol of
surplus gear modilications, etc. I nev·
er had an AM rig, just home·brew CW
untit the HW·l01.

Number 2 on your Feedback card

From The Hamshack

The mes s on 14.313 makes me
ashamed , but I have res isted the
temptat ion to jump in and teMlhem 011.
1\ must be the big ampl ifiers those
guys use that screws up their brains. I
don't think the Extra Class license did
it. I've got an ampl if ier, but haven't
had it tlOoked up lor a long time .
Those old dudes who do lalk don't
have anything good to say, anyway. I
used 10 check into the QCWA net In
Montana and all those old guys do is
talk about thei r health complaints and
the weather,

Incidentally, you wanted to know
what new products we use . We ll , I
had an R·S ve rt ical which worked
great but was limited to bands higher
than 40 mete rs , so I so ld tt a nd
bought a GAP. It works l ine, too, but
on 80 the low angle 01 ra d iation
makes it useless for visiting with guys
Within 100 miles or so. I triecl to put a
anar in the attic here without any suo
cess. Our anc goes up through a hole
in the hall closet, so I had to give up
trying to make it work. It doesn't even
look like it should work!

I'm 76 years old and sorry I'm g0
ing to miss all the wonderfu l new
things just ove r the horizon . Then
again . , . I've lived 10 see one hellwa
revolution in me world of sCientilic
knowledge. I missed a lot beca use I
wera to the college of hard knocks,
but I think I know a 101more than quite
a lew college grad s who never
learned anything V81Y useltJl.

One last thing: Hope you succeed
in getting the school system ftxed. Ev
eryone should know Ohm's Law and
DOS.

73 to a great editor. You and Rush
Limbaugh should gel togetherl You
have a lot in common.

Dick- Elite ? Me? Har-de-har. I 've
nevor been 00 a DXpediliOrl that cost
much. Travet is mostly a maner 01de
cision. /1 doesn't have to cost a lot.
For instance. Sherry and I spent a
week in Rome last month. Wow. that
must have cost a bundle l Well, we
/lew business class, stayed in a very
nice hotel. went everywhere. saw ev
erything. had some great dinners.
Now how much would you budget for
a trip like that, total?

The flight, hotel, meals, taxis, tips,
and everylhing for o!I week came in at
$ 551 . A couple years ago we flew
roona-mo to Munich business class ,
remea a ca r. drove to Vienna, Krakow,
Prague. and back /0 M uniCh. Fi rs t
class hotels. Fine meals. Two weeks.
The total cost was under $ 1,000.

Of course I was able to do some
business on each trip , which more
than paid the cost 01 the trip. In VEil-
na I Signed a contract with an Italian
publisher /0 use 73 sruaes. In Rome I
made import agreements with two
record companies . Travel doesn "
have 10 t>e expensNe ifyou do it right.
And that inCludes DXpedilions.

How much aoes it cost 10 drive /0
Ha lifax? Peanuts, Then there 's Ihe
short night 10 St. Pierre. The hotel was
ridiculously inexpensive. So were fab
ulous meals. So we DXeeJ there for a
fewctays,

Any ham who has trouble coming
up with $5 sure isn't much 01 an en
trepreneur . . , and isn 't using his ham
know-how for any/hing but his own
fun. There are too many easy ways 10
make money //lese days for anyone to
be poor . , , unless they've been too
lazy to ge t an education. Maybe
you've noticed thai there are very,
very few well-educatea poor people
... ana vet)' few poot1y educated net!
people . II's a /most enough to make
someone think.

College is a waste 01 time, no mat
ler what you want '0ao. You can
learn 10 times as much in ha" the
lime 00 your own. Sui thon you want
/0 keep f1ght on and nol stop. I'm still
learning. I've reea over 100 bOoks in
the last lew months and have 50 more
by my bed being read. No fictioo .. ,
Wayne

Mett Thome. N8TWF, Ortonville
Ml I am writing to you because a lew
hams have really made me eee. I was
scanning the 20 meier band not 100
long ago and heard a small group 01
hams cursing and swearing like rna<!
on 14.315 MHz, What kind 01 repre
sentation 01 our great hobby is this? If
I were a shortwave nsiener thinking of
getting a license, \hois would probably
oonvince me to change my mind. The
only place , have heard more CUrsing
is al school. I lhought hams were to
promote international good will, In my
opirQ1, this hardly promotes interna'
tional good wiU.

By the way, I really enjoy reading
"Never Say Die." Wayne, you have
some interesting opinions.

John R, Lowther, II, Lawrenc e
KS I am writing In response to your
"Never Say Die" column in the June
1993 issue. I have been a sporadic
reader 01 73 lor years and your eer
umn is onen the most interesllng part
of the magazine a nd certa inly the
most unpredictable ,

In this column you hammered on
one 0 1 the problems which has been
keeping me from seriously pursuing
an amateu r rad io l icense : Th e re
seems 10 be hardly anyone out mere
worth Ialking 10, When I liSten on the
ham bands with my little Sony 2010 I
lind velY lillie worth listening to. Using
the rece iver se ction 0 1 my e lderly
Drake TR·4C I noo nothing more, de
spite its superior ability to separate
one signal from the next.

I went through a study guide lor the
eo-ecce TechniCian ec ense and was
surprised 10 l ind that the so-cenec
"signif icant technical requirem ent"
consists mostly 01 extremely basiC
electroniC theory thai anyone who has
actually done anything with electron
iCS should already know,

0 1 course, the no-code Technician
license is no! all that interesting, lack·
ing privileges on the HF bands capa
ble 01 reasonable reliable long-range
contacts. Even with the addi tion 01
passing the 5 wpm Morse code test,
only the 10 meIer band is available IOf
telephony, the other bandS allOWing
only digital communications (including
that most primitive 01aigital systems,
OWl.

If the ARRL cannot be pried away
from the o ld Incentive licensi ng
scheme, perhaps the privileges for us
ing manually -genera led Morse code
can be separated lrom the other privi
leges 01 the license so that having
once passed the 5 wpm code lest (3
wpm would be belter), to mool the re-

qurrement of the tre aty, yo u wou lc
gain all 01 the General Class privi
leges upon passing the General CIaSl
wr itt en test, except on Irequencrer
clesignated for emission type AlA, 00

ty gaining Al A priv~eges 00 passin~

the 13 wpm code test, and likeWise 10
the Advanced and e_tra Classes.

This proposal would be consrstem
with the objective of the amateur radii:
service as a source for skilled etec
tronics technicians, as it would pro,
vide rewards for gaining addittona'
technical knowledge withom holdin,
the acknowledgment of their ecveoce
In knowledge hostage to skill in~
an obsolescent (and I am tempted tc
say obsolete) communications tech,....,..

Eric P. Nichols KL7AJ, Nor lh
Pole AK Here's an interesting l igure
for you. I rec ently acquired an HF
packet stal ion (actua lly a by-produd
01 the AMTOR station I wanted). Al
any rate , I opened up alf the AX2~

monncrs and tuned to the 1 4.10~

MHz PacketCkJster, telling eve~
spiUits guts out 01 my page printer. Af·
tar a etx -hcur period , I did some
statistics on the pnrnout. Lo and ee
hold, 98.4 percent of al l printed maner
was ·overheard,· te. addressing aoc
error-correcl ing information, The reo
maining 0.6% of the printed mallei
was actual text. So, the point is thai
Inanities are nol restricted fO phonE
bands, they are built into the very sou
01 pac ke t ee crct A li ttle food l o r
thought!

One nice lhing a boul packet,
though, is that I can seleclivety -eee
calls I rom such unwanted areas as
Japa n. I ca ll my program my "J~

notch," and it saves a Whole 101 01
wasted time and effort. Back in m~

phone d ays I used to call "CO nc
JAs," cut someone told me that was
uncouth. Packet allows me 10 be se·
lectively rude (or rudely selective) witt
no guiltl

Mind you , I have nothing agains'
Japan per se. but it you have ever op
erated 10 Alaska you will know tna
JAs are abOut all you can get wilhoul
extensive maneuvering , .. lhey liter·
ally swarm the hIgh bands. Most Kl7e
rely on vast quantities 01 front-to-bacJo
rat io 10 solve the problem, but tna'
leaves something to be desired ir
case you wan t some desired Asiar
country!

By the way, I have devised a new
more effICient signal reporting system
one in whiCh the typical OSC is con.
tained within the report itsel'. The reo
port has two numerals and two e tters
A typical aso might be hke this:

"AL7HC. this is KL7AJ, Your repcr
is 59YR."

"KL7AJ, this is AL7HC . ver' repor
is 571S. 739.~

"73s. KL7AJ c1ear.~

Translation :
"AL7HC, this is KL7AJ, you're flve

by nine. the rig here is a vaeso. anc
the weather is rainy.-

"KL7AJ, this is AL7HC. Roger. Yer
five by seven, the rig is an ICOM. ane
the weather is SUlVly. 735.·

"735. IQ7AJ c1ear.~

As you can clearly see, lhis lour·
character re port is mo re than ace.
quate lor moee than 98.4% 01 all ama.
leu r a sos. For the long-winded, •
third letter might be used to describE
the current physical ailment: "H" 10 1

heart problems; "K" for kidney slones
"P- lor prostate surgery, ete. Ii
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• Owner can inhibit autopatch or re
peater, enable Bither open or dosed
access tor repeater or autopa!Ch, eoo
aoabIe loll cans. reverse palCh, ker
ctlt.rlI filter, site alarm. ecx 1CYr', lIJ'ld

......"""""o Cw soeec and lone , beep delay, tail
timer, and courtesy beep type ean ~
ch. nged . ! any time by owner pass
word protected ltImt oorT'WTI<Ylds.

oAuxiliary receIVer input tor OOl lllol or
CfOSS linking repeaters

• Many bultt..n diagnostic and tasting
!l.nctions using miCl cceccesecc

• Color coded LED's indICate status cA
aI major fu1ctiOns,

.Welded r1-tight partlttons for exciter,
ce. receiver. and controller.

· 3\ot incil alurTW1um rlld< panel, finished
n eggshell wtlite lIJ'ld black.

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

A microprocessor-controlled repeater with autopatch
and many versatile dtmf contro l features at less than you
might pay for a bare-bones repeater or contro ller alone!

We don't skimp on rf modules, eltherl Check the features on R144
Receiver below. for instance: GaAs FEr front--end, helical reson.
tors, sharp crystal filters, hysteresis squelch,

Kir $1095; w&l only $1295/
VOic.,D Option $1119•

~ Real·Speech Voice 10 Option Available With
~ DVR·1 Digital Voice Recorder Shown At Left!

Other models available:
REP-200V Economy Repeater. As 1Ibove , e~cept uses
COR-4 Controller without DTMF control or autopaid1. Kit onty $795.

REP-2ooN Repeater with no controller. For use with exlemal controller,
such as those made by ACC. KIt only 5695, wit 5995.

REP-200 REPEATER

AlSO availa ble in rf.tight e nclosures, o nd with data modems,

FM EXCITERS: 2W continuous
duty TCXO & xla.1oven opt ions
FCC type accepted torcom1
high /Hnd & uhf.
o TA51 50--54. 143-174,213-233

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

.. kit $109. w&1 $189
• TA901 902-928 MHz,

(0 5W out); w&t $219
• VHF & UHF AMPLIFIERS.
• For fm, ssb, etv. Qutpullavels from """--~'i:'~'::j~

10W to l 00W. Several models starting at $99
FM RECEIVERS:
o R1441R22O FM RECEIVERS for 143-174

or 213-233 MHz. GaAs FET ITont and.
o 15uV sensltivily! Both crystal & ceramic
If fi l19l"s plus helicat reecnatcr front and
for e~cept;onal selectivity >1CXldB at
:I:12l<Hz (best avai lable anywtlefe ,)
Flutter~ hysteresis squek;t1 ; afc
tra.d<s drifl .. kit $1 49.w&I $219

• R451 FM RCVR, for 420-475 MHz
Similar to above ...kll $149. w&l $219

o R901 FM RCVR, for 902-928MHz.
TnpllH:on..-ersion. GaAs FET front end
..$169. w&! $249

• R76 ECONOMY FM RCVR lor 28-30. 50-54. 73-76, 143-174, 213-233 MHz,
w/o helical res or etc Kits $129, w&t $219

• R1J7 WEATHER SATELLIT E RCVR for 137 MHz Kit $129, w&t $219

oA...a1able for the 50-54.143·174,213
233, 420-475, 902-928 MHz bands.

.rcc type scceoea ~ commercial
service (hi-tlanrJ and uhf).

.Rugged .:lcner and P.... designed for
continuous duly.

• Power out 2CfW 5O-54MHz; 15W (2:5W
option !IVai!.) 143-174MHz; 15W 213
233 M~; lOW~; 10W 902-928MHz.

• Available add-oo PA'S up 10 100w,
. Slx courtesy beep types, ndudong

two pleasant multi-lone bursts.
· Open Of closed eecese . ulop.tch,
ton·call restriet, auto-discoMecl

. Rev""e Autopatch. two types:
auto-irISWllr or nng tone on !he air.

o Pulse (rotary) dial option aVaila.ble,
.OTMF CONTROL: over 45 functions

can be COl rtlolled by (ltmI command.
4-digil eornrol cooe lor each Il..n:tion.

.. f:t!I!
•

MO·202 FSK DATA MODULATOR.
Run up 10 1200 baud digital signals
lIvough any 1m lransmi lt8l' with full
handshakes Radto bnl< compuIBfS.
lalematfy gear, etc. ...... kit $49. w&t $79

OE-202 FSK DEMODULATOR. For
receive end of link. ." ... kil $49, w&l $79

9600 BAUD DIGITAL RF LINKS. Low·
cost p.ad<et natworI<ing system. ccosrst
ing cI 1.40-96 Modem a"ld spacial
versiOl'l3 01 our 144 , 220 or 450 M~ FM
'rransrmtters ene Receivers Interface
directly with most TNC's Fast, diode
SWItched PA's outpul lS or 5IJW

e DVR-1 DIGITAL VOICE
NEW RECORDER Module

Primarily a ..-oice ID'er
fOl" repe.ters May also

be used as a contest CO celler- or all a
~ r.dio notepad" to record up to 20
seconds of received lransmissions for
instant recall . As a repe ater 10 'er, ~ will
record yO<JI: voice , vsing either the buill
ill microphone or an exlemal mic. It can
be used with almost any repeater COR
module As a contest caller. you can
record a message or even several mes
salles , and play them throullh your
transmitter at the press of a swotch, As.
a r.dio not~ you can keep ~ wired
to the audio output a a eeceve- ready
to record up 10 20 seconds of anythi!"9
you might wanl 10 recall lal9l". Play II
back as many times as you like Ihrough
a small exlemal $pElaker. (Call for lTlOl"e
nfcnnaIlOI'I.l kit $89, w&t $139

TD-3 SUBAUDtBlE TONE OECODERI
ENCODER. Adjustable for any lone.
Designed especially for repealers.
woth remote conl1Ol activateldead.,vate
pn:Msions ...,k~ 529, _ ed & leSted 569

COR-3 REPEATER CONTROllER.
Fealures adjustable tai l and time-oct
timers. solid-slale relay. courtesy beep.
and local speaker amplifier ..... ... kit $49

CWID. DIOde programmed any tJme in
the field, adjustable tone. speed, and
timer, to 110 with CQR-3 ,.. kil $59

COR.... . Complete COR and CWID all
on one boa~ tor easy COI1$truetion
CMOS Iogoc for low power~
Many~ feall,res EPROM 1ll000a",·
mad; specify call ....." kit $99. w&l $159

TD-2 TOUCH-TONE DECODERlCON
TROllER. Full 16 dtgits, wiltl tolI-ca11
restrictor. prograrnmable. Can tum 5
functions onIotf, Great for selective ceil
ing,loo! .....kit $89. WIred & tested $1 49

$ EW TO.... SELECTIVE CALL.
ING Module Economy
touch-looa decoder woth 1

Ialcl'lIng output Primarily desqJed to
mute speaker until !I(lf1'lll'Ol"l calls you
by sending 4·<ligilll signal bul may also
be used 10 turn on autopatch or other
device kll $49. w&l $89

AP_JAUTOPATCH. Use Wlth above for
repealer autopald1. Reverse patch and
phone line remote control are std,

...kit $89, wired & tested $1 49

AP-2 SIMPLEX AUTOPATCH Tming
Board Use with above for simplo~

operation using a lran5Celver ..... k~ $39

Low noise converters to receive vtll and
uhf bands on a 10M receiver.
• Kit leu case U9, kit w/case" BNC

jacU $74, w&l In ease Si,.
o lnptA ranges avail: 50-52. 136-138.

144-146, 145-147, 146-148.220-222.
222·224 MHz, 432·434 , 435-437,
435.5-437.5, and 439.25 (10 d11l1'1 3l·

HELICAL RESONATOR
PREAMPS

• GaAs FET preamps wilI1 3 or 4 section
helical resonators reduce IrrtermOCl "
crO$s-band Interl8fence n critical
ac:9ica'iOns. MODEL HRG-( • I.
sao vhf, $110 uhf. 0Speo;:ily 4nfIg '*'9""
142-150, .r,o.,62, f62-174, 2 13-233, 420-4ro.

LNS·(')
IN.L1NE ~.~ . , "
PREAMP - r'
ONLY $89 kit, $119_,_
• GaAs FET Preamp wilt1 features simiw
to LNG series. except alllomallcally
swtlches out of line during transmit.
use with base 01 mobJe IJansoeNer"s l4'
to 25W. Tower mounting bred<elS roo
" TUfling " fIlI": 12(H75, 2GO-U O, 01' 400-SO().

LNG·(')
ONLY $59-FEATURES:
• Very low noise: O.7dS vhf , O,BdB uhf
• High gaIn: 13-200::18 , depends on Ireq
• WIde ctynamlc range · resist overload
• Stable:bw·~ dlJal..Qate FET
' $pedfy IlRrIg fITJgtf: 2'(l.~. 456. 'P-/52,
152- /1'2. 2 10-230, 400-470, (K)O.f}(j() MIU

RECEIVING
CONVERTERS

. LNW·(')
. , ~ , . MINIATURE
~J PREAMP

ONLY$29~$44 -"'HlIOCl
• GaAs FET Preamp si'TWar 10 LNG, e~·

cept d9$igned lor loW cost" small 51ze
only 5/BW x 1-S!8"L x 3/4' H. Easily
mounts ill many rlldkls.
".'¥>f<:i't' UIi'Ig range " ?S-35. JS-S5, 5&90,
"'-12'lJ; 120- ' :;0, ISO-zoo. 2(lQ.21Q, 400-!loOO_

XV2 for Y1'If 'nc! XV4 for ufIf , Models 10
COI1verl l0M ssb, CW, 1m, etc. to 2M, 220,
222, 432, 435, and efv. lW output
Kit only SBJ . PA"S up to 4SW8V8J18bla,
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RF Radiation Feedback
The FCC has extended the comment perl

od on a proposal (in E.T. docket 93-62) that
the commi ssion adopt new guidelines for
evaluating the envi ronmental effects of radio
frequency radiation. The federal agency will
hear comments until November 13 on the pro
posed guidlines, which are the same as those
already adopted by the American National
Standards Institute and the IEEE.

The FCC says the request lor extension
was made by th e National Association of
Broadcasters, and was supported by other in
terested parties. The NAB's request was to at
Iowa study to develop non-measurement
based techniques lor complyi ng with the
Commission's new rules. TNX Westlink Re
part No. 656. September 1,1993.

Vanity Callsigns Authorized
Both the House and Senate have approved

leg islat ion au thorizin g the FCC to issue
unique amateur radio callsigns, at a cost of $7
per year, to the ham community. The surprise
measure was inserted into the recently-signed
defici t reduction bill of President Clinton.

According to a congressional aid close to
the plan, "INe envision that the legislation will
probably be imp lemented so that an amateur
pays $35 every five years, although there is
no language in the bill that says they have to
do it that way. It only says they have the au
thority because they do not have this authOrity
right now. . . . As I understancl it, the proceeds
will go to the FCC to augment their budget,
. . . pay for equipment, staff, and stull." The
only amateurs who would be subject to the
new fees are those requesting special, dis
tinctive callsigns.

Another tittle-known tack-on to the deficit
plan provides for spectrum auctions. The gov
ernment is set to receive more than $10 billion
over the next five years wh en It sene radio
spectrum to the highest bidder for new com
munications services. TNX W5YI Report, Is
sue 16, August 15, 1993.

Instant Ham
A petition has been filed before the FCC by

the Western Carolina Amateur Radio Society
VEC that seeks a rules change permitting in
stant ham radio licensing. Specifically, the
Knoxville-based testing group wants the corn
mission to ammend Part 97 to allow amateur
radio operating privileges to commence upon
passing the required exam, without having to
wait for the issuance 01a first license.

The WCARS VEC argu me nt states that
anyone who holds a valid Certificate of Suc
cessful Completion for an amateur operator 's
license wtlich was issued within a year should
be authOrized with the rights and priviliges for
that license class. They propose a temporary
callsign structure based on the Class 0 em-
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zen's radio service precedent which was set
seve ral years ago under deregulation. Propo
nents bel ieve this measure would save the
govemment lime and money they spend an
swering phone calls from those waiting for
their licenses to arrive.

This proposal, designated as RM-8288 is
open lor comments to the FCC. TNX Wesffink
Report No. 656, September " 1993.

Codeless Coast Guard
For the first time since 1924, the United

States Coast Guard has closed down its
Morse code operations on 500 kHz. The final
CW trensrrasscn ended an era at OOOZ, July
31, 1993. Coast Guard radio operators first
began listening for distress signals on 500
kHz at the tum of the century, and set up its
permanent station nearly 70 years ago to
monitor the frequency con tinuously.

Officials say the advent of satellite and digi ·
tal technology has made Morse code obso
lete on the high seas. A misty-eyed Coast
Guard radioman tapped out the final 73, say
ing ·We now look forward to serving you on
the next generation of communications equip
ment and systems via the Global Marine Dis
tre ss and Saf ety System (GMDSS)." TNX
W5 YI Report, Issue 16, August 15, 1993.

Lunar Repeater
Northern california's Project OSCAR group

has proposed installing the first repeater Qrl

the moon. Project OSCAR is the group that
built and orbited the world's first amateur ra
dio satellite . During recent meetings, the or
ganization has deci ded to revive "Proj ect
Moom ay" to take amateur radio into the 21st
century.

Moomay is short for Moon Relay, a concept
first proposed by W60LO back in 1965. The
idea was to build a repeater that would fil un
der the seat of Ihe Lunar Rover. But, the pro
ject was shelved after Congress cut fUnding for
manned moon missions beyond Apollo 17.

No specific timetable has been offered, al
though organizers hope to get the project off
the ground by the tum of the century-which
is only six years and a few months away. TNX
Wesffink Report No. 655. August 13. 1993.

Going Commercial?
We're not ta lking about the relaxed busi 

ness communications rules which took effect
in September. We're talking about cor-mer
cat Radio Operator License examinations. If
you've been th inking about si lting lor one
01 the se exams, now may be you r best
coerce.

While it may not be common knowledge ,
many of the qu estions for the General Ra
diotelephone Operator License examination
are taken verbatum from the Amateur Ad-

vaoced and Amateur Extra Class question
pools. Those questions a re expected to re
main in the pool, at least through the summer
of 1994 and possibly beyond.

A GAOL is required 10 adjust, maintain, o r
internally repair transmitte rs In the evarnon .
maritime, and international fixed public radio
services. The General Radiotetephone Oper
ator ucense replaced the old First and Sec
ond Class Radi otelephone licences back in
1984. It is issued tor me lifetime of the holder.
TNX W5Yf Report, Issue 17, September 1,
1993.

Chile Bird
The first Microsat 01Chile, named CEsar-1,

is slated for launch in early 1995, according 10
the Radio Club Federation in santiago. The
organization will control the new satell ite ,
once it is in orbit.

The Microsat class bird will orbit at an alii
tude of 900 km. The Radio Club Federation
says CEsar-I will boost communication be
tw een local amateurs and th e re st of the
world. TNX West/ink Report No. 656, Septem
ber " 1993.

Island Quake Mobilizes Hams
The strongest earthquake to shake the

wor ld in mor e than four years rock ed the
island of Guam on August 8. The temblor
struck early Sunday morning , measuring 8.1
on the Richter scale.

More than 130,000 island residents were
left without electricity and at least 40 people
were injured. Tourists lied Irom hotels where
structural cracks were seen and bridges also
suffered damage.

Communication with the northern part of
the island became critical due to knocked-out
telephone lines and the need for emergency
services. Amateur radio and MARS stations
were utilized to carry information to and from
the disaster area.

Guam is west of the International Da te
Une, 3.800 miles west 01 Hawaii, and 1,500
miles south of Japan. There were no reports
of injuries or damage at the US military recut
ties on the 3O-mile-long island. TNX West/ink
Report No. 656, September 1, 1993.

TNX •••
.. . to all our contributors ! You can reach

us by phone at (603) 924-0058, or by mail at
73 Magazine, Route 202 North, Peterborough
NH 03458. Or get in touch with us on Com
puServe ppn 703 10 ,775; Mel Mail
"WGEPUB"; or the 73 BBS at (603) 924-9343
(300-2400 baud, 8 data bi ts , no parity, one
stop bi t). News items that don't make it into
73 are often put in our other monthly publica
tion , Radio Fun. You can al so send news
items by FAX at (603) 924·9327. fa
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Tired of being controlled by your data controller software?
Take control with PC-Pakr:1O for Windows. PC-Pakran for Win
dows lets youdo all the things youwanted todo in DOS but were
afraid to try--' lr couldn't remember the command for.

With full Windowsn functionality (likebackground operation.
cut& paste, CIC.) andextensive on-line context-sensitive help, pc.
Pakran for Windows istheeasiestway to usc adata controller. You
don'I have to remember cryptic commands. either-just dick a
button and you're on your way.

Not only is PC-I'akranforWindowstheeasiest way
to communicate. it's ltl: friendliest Chtnge~ colors.

display fmt, or operating window layout- }vUare in control here!
PC-Pakran for Windows cleans up with top-notch features.too.

Control twodata controllers simultaneously for dual-, tri -, or even
quad-port operation. Pick your favorite mode- PACTOR. Packet,
AMTOR/SITOR, Morse, RTTY (Baudot/ASCII), NAVfEX, or
TOM. PC-Palmn for Windows supports all current AEA Data
Controllers.

Call AEA's literature request line at (800) 432-8873 for more
information. or call us direct at (206) 774-5554.
Contact yourfavoriteham radio equipmentdealerfor
ademonstration and best pricing.

UJ



N\.Imber 4 on your F~ek card

The FA Project
An economical, easy-to-build, 25 watt 2 meter amplifier.

by James R. Valdes WA1GPO

The Falmouth (Massachusetts) Amateur
Radio Association (FARM is well-known

on Cape Cod for i ts hospitality 10 newcomers.
II is also one of the more active groups in
Southeastern Massachusett s supporting two
repealers and a digital NodeILAN. One sub
group o f the association is the HACKERS. a
group of amateurs who enjoy designing and
building thei r o wn equipmen t. W hen the
HACKERS noted that a majority of the new
members joining FARA were using 2 meter
HTs. we recogn ized that we might entice
some of these new hams into joining this se
lect group of builders by helping them con
struct a power am plifier for 2 meters. We did
th is as a gro up project : Those with lools
drilled the holes and those withou t cleaned
and prepped the circuit boards for fabrication
or wound the inductors. Those who had expe
ri ence bu ilding gear E lmered th ose who
didn ' t. All of the participants co ntributed to
the success of this project.

Th is art icle describes a 2 meter am plifier
capable of running 25-30 watts output . More
than 35 am plifie rs have been procured at a

cost of less than $50 each in these quantities.
Photo A shows the final vers ion o f the cir

cu it board : the comple ted amplifier is shown
in Pnoeo B. It is designed around one of the
newer bipolar RF dev ices from Motorola. an
MRF l946A (Q I ). This device co mpares fa
vorably with many of the RF FETs ava ilable
as the MRF I946 is capable of developi ng 10
dB gain at 146 MHz, wh ile the older bipolar
device s (the 2N6080 series ) produce only
about 5.7 dB gain. RF FETs are generally rat
ed at 13 dB gai n at 28 volts; in the 12-14 volt
range they also yield about 10 dB. The des ign
presented here is u nco ndi tionally stable .
while FET amplifiers require a bias supply
and careful tuning at the higher voltages 10
maintain stability. The cos t o f the MRFI946A
is only about two-thirds that o f the FETs.
yielding the most "Bang for the Buck!"

Circuit Descr iption

Motorola produced an application note (RF
Device Data. Application AN955) for a 150
mW to 30 watt land mobile VHF amplifier in
the 160 MHz range. based on the MRFI 946.

This was the starting point for this design.
Thc schematic diagram is shown in Figure

1. DC voltage into the amplifier is decoupled
by C2. C3. L I. C4, C5. and L2. 0 2 is the re
verse polarity pro tection diode- if the voltage
is inadvertently reversed . 02 will limit the re
verse vo ltage to 0.7 volts and fuse FI will
open. protecti ng the amplifier. T he output
stripline (21) described in the application note
was lengthened for operat ion at 146 MHz and
the output capacitor (C IO) was empirically ad
justed (0 yield an efficicncy in the 7CY* range.
just about what one .....ould expect of a Class-C
amplifier, The input circuit was derived from
the formulas given in the RSGB VHF/ UHF
Manual, This manual is highly recommended
for those interested in VHFJUHF co nstruct ion.
Simi lar examples of impedance calculations
can be found in several edi tions of The Radio
Amateur 's Handbook . This approach was in
te nded to de mon strate the microstrip vs.
lum ped constant techniques fo r im pedance
matching as one of the more subtle objectives
of the HACKERS group is to provide some
informal education on radio construction and

80! . !j!.... 1 ¢8, M!¢
i "

LlH31Re ', OIjl<l ft!)iji!l! mUIRl>

, . Cl. -eo _. "1'-" c... ...., USl"O .
~l u n' "" Ult<:l11t . _ 0.

J. I "[O~""'[ O~ V~"!OU'I 5' . IIlLI NtS
OCII[M05 "" ~I II~ UI ' '~D ~.' [.I~.
US[ . Of2 I~ ~- ~o <" .[II~"5S-C.OII )

I. "".n,,,,,. _ v .. ..... '"""'-C'u_II> .'HI[""'H.

i ' ........., t M I Sm ..h i 'Ilt •

" " i.. .00' ,-- ,.n ~

r ,
", . ~

.,
, . ~

•.,__---'---J

±1M•
." .

.o' • ••
. no II'

u n . "_ ....u ..

-- ,-..,

".of • ••
, ' ''' 1 0

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

-----

Figure I. Schematic diagram.

10 73 Amateur Radio Today . November, 1993



MFJ-283. MFJ-28~,

MFJ-28SL. MFJ-28SW.
MFJ-287 or MFI-287L

$2 4 9 5

..:;. -' :-- .. " -- -.-:' .- . -' .-=- .~_".~..."-~

•'19" MFI-I088 '24" MFJ-112
MFJ.I08B dual clock has sepa

rate UTe and local time displays.
Huge SI8 inch LCD digits are easy-to
-see. Brushed aluminum frame.

MFJ-112 shows hour/minute!
second. day. month. date, year at any
QTH on world map. 12or 24 hour
display. Daylight saving time feature.

YHFSWR/W_
MFJ-812B
'20'- .-

Covers - .,0
2 Meters '~~'-:'';-;,=
and 220 MHz. 30 and 300 Watt scales.
Relative field stre ngth 1-250 MHz•
SWR above 14 Ml-fz. 4 1/u.2 1/~x3 in.

Code Practice 0sa1lator
MF1·5S7
'24"

MFJ-5S7 Deluxe Code Practice
Oscillator has a Morse key and
oscillator unit mounted together on a
heavy steel base so it stays put on I"'"
table. Portable. 9-volt battery or 10
VAC with MFJ-1305, $1 2.9S.

Earphone jack for private practice.
tone and volume controls for a wide
range of sound. Speaker. Adjustable
key. Can be hooked to transmitter.
Sturdy. 8 1/u.21/a.3)/~ in.

MFJ Multiple DC Outlet
MFJ-1I18
'64"

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

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

IF~MFj&1~rc.9J
Neeresr Dealer/Orders: 800-647·1800
Te<'hnlcal Help: 800--647.TECH (8324)
• Iynr lUICO"ditiou'~tee ' 30 day' "lOlIeY bad.
guarul« (1m 5JbrOll orden from MFJ •Freea~

MF.!·~·1~~Rf~~~W62
:11 (601) 323-'869; " ,JO CS1;."""'"'"

FAX: (601)323-6551; Add~ r.1l
MFJ .. . making quaIily affordable

___ ' ...,... ...... O I99J11IFJ F .. .......

MiniSpeaker/Mics ,
These tiny MFJ Speaker/Mics are so '
snuz/Jandso lightweightyou'Uforgel
thev're there - untilyou get a calL

txcellent audio from electret mic
element and speaker. Has swiveling lapel
lpocket clip. P1T button with transmit
LED. earphone jack. lightweight
retractable cord. Available with L or
regular connector. Tiny 2x 11/.x II. in.

Order MFJ.2851MFJ-28SL for tCOM,
Yaesu, Alinco; MFJ·287/MFJ· 287L for
Kenwood; MFJ-28J for split LConnmor-IIbo
lu Alinco; MFJ-28SW for tC-W2A. ~·onln'LInOdtl

MFJ-284 or
MFJ-286

$2 4 9 5

MfJ Coax Ante ....... Swit 12124 _ LCD a oclu
II • II

• ' . I
I ' I, 'r'/i" """ I I I

M ,-:: ., II. I
" , j ' .,....:-'fl/ill~l !

, . . . ,
-34" MFJ-I7Ol 121" ~FJ . 1702B '59" I 1-1704

Select any of several antennas from your operating desk with these
MFI Coax Switches. They feature mounting holes and automatic
grounding of unused terminals. One year unconditional guarantee.

l\-IFJ-1701. $34.95. 6 position antenna switch. SO-239 connectors.
S0-7S ohm loads. 2 KW PEP. 1 KW CWo IOx3xl lhin. DC-6Q MHz.

MFJ-1702B, $21.95. 2 positions plus new Center Ground. 2.S KW
PEP, I KWCw. Insernon lossbelow .2 dB. SOdB isolation at 450 MHz.
SO ohm. 3x2x2 in. MFJ·J702BN, $31.95. N connectors, DC-1.1 GHz.

l\-IFJ.1704, $59.95. 4 position cavity switch with lightning/surge
protection. Center ground. 2.5 KW PEP. I KW CWoSO dB isolation at
Soo MHz. SO ohm. 6t/~x4 1/~x l l/4in . MFJ_ 1704N, $69.95, N connectors.

l\-IFJh~~u~for~~/UHF
loads to suit your needs. Use for
tuning to reduce needless (and
illegal) QRM and save your
finals.

MFJ-260B. $29.95. VHFI • MFJ-260B '5 0" MFJ-264
HF. Air cooled. non-inductive 50 ohm resistor. SO-239 connector. 300
Watts for 30 seconds. derating curve. SWR less than 1.3: I to 30 MHz.
1.5:1 to ISOMHz. 21/u.21/u.7 in. MFJ-260BN, $34.95, N connectors.
MFJ·264. $59.95. Versatile UHFNHFIHF 1.5 KW load. Low SWR to

650 MHz, usable 10 750 MHz. 100 wattsllO minutes, 1500 wattsllO
seccods. SWR is 1.1:110 30 MHz. below 13:110650 MHz. 3x3x7 in.
MFJ-264N. $69.95, N connector: MFJ·5WJ3, $4.95, 3ft. coax! Pl.r259.

MfJ Low Pass nter MFJ Iambic Paddles
Suppress MFJ Deluxe Iambic MFJ-564

TVl. RFI. t;1FJ-704 Paddles feature a full '4 0"
telephone and 3 9" ra~geof
other interference adjustments
by reducing in tension
unwanted and contact , _
harmonics going to your an enna. spacing. .
9 poles. MFJ's exclusive Teflone self-adjusting .
Dielectric Technology'" nylon and steel needle bearings.
capacitors. hi-Q inductors. ground contact pol.nts that ~'!l0st neve.r
plane shielding, RF tight cabinet need cleaning, pn;:clslon machined
gives excellent TVU RFl frame and non-skid feet on h~avy
protection. Full legal power chrome base. For all electronic CW
1.8-30 MHz. Mounting tabs. keyers.

Alll ColorFAX MFJlBencherKeyer
Use your MF1-1 21 4PC The best of all CW MFJ-4228

computer and '149" worlds --a deluxe MFJ '134"
transceiver to Keyer u~~f a
receive. display • O~~."~ ~rti.s 8 ABM
and transmit ..!_" . chip m a compact
brilliantfull color news p ctos package that fits
and incredible WeFAX weather right on the Bencher iambic
maps with all 16 gray levels. Also paddle!
receive/transmit RTIY, ASCII Iambic keying. speed (8·S0
and CWo wpm). weight. tone. volume

Animate weather maps. controls. Automatic keyer or
Display 10global pictures semi-automatic ("bug~ )Itune

simultaneously. Zoom any part of mode. RFproof, 4 1f8X2~/8XS lh in.
picture or map. Manager lists MFJ422BX, $79.95. keyer
over900 FAX stations. Automatic only for mounting on your Bencher
picture capture and save. paddle.
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.mpactSpec*er/Mics
~'s a Compact Speak£rlMic thaJjiJs
iforlably in yourhandand has a run
speokerfor crystalclear audio.
10 need to remove your handheld f rom
r belt to talk or monitor calls. Clip it near
r ears so you can easily hear every call
I the volume turned down.
rlrst-rate electret mic element and full
speaker gives superb audio on transmit
recieve. Earphone jack. PlT, light-

ght retractable co rd. Gray. )1/4x2x3 in.
.fFJ·284 fits learn and Yeesu.
'J·286 fits Kenwood.

'J ArtHIcia l RF Ground
r·931
II'"
Creates
'ical RF
.md that eliminates or reduces RF
spots, RF feedback, TVIIRFI. weak
ials caused by poor RF grounding.
Greatly improves your signal if
're using a random wire or longwire
mna with an ineffective ground.
Electrically places a far away RF
md directly at your rig by tuning
reactance of connecting wire.
oMetercw TransceIver
J·9020 _ .
'9" - ~.
Ibrow this .6 1 - -.

MFI 20 Meter
.Transceiver in a comer of your
fcase and enjoy DXing and
:hewing wherever you go. You get
gh performance superhet receiver,
;tal filter. RIT. AGC. vernier tuning,
tone, speaker, up to 5 watts output.
i1full break-in, much more. Free
ural. Seefree MFJ catalog for 40.
17. 15 Meter versions. keyer, audio
r, power pack. tuner. antennas.
5........ JkfiveAntenna
0I'Id RadioTV Handbook" says
1-1024 i.s a " first rate ea.sy-to- operate
'e antenna...quiet...excetlea dynamic
e...good gain... low noise...broad
.JenCY coouagc... excellent choice.·
l'Iount it outdoors away from etec
unoise for maximum signal. mini
n noise. Covers 50 KHz - 30 MHz.
Iecelves strong. dear signals from

allover the world. 20 dB
attenuator, gain control.
ON LED. Switch two
receivers and aux. or active

_antenna. 6x3x5 in. Remote=-... has S4 inch whip, 50 ft.
- coax. 3x2x4 in. 12

') VDC or 110 VAC lNith
' . . MFJ-131 2, $1 2.9S.
0" MFJ-I024
•u-Neeclie SWR Me_
FJ-8 1~B

16~

' ,ak1
age Cross
lie SWR/
meter. Shows SWR. forward/
cted power in 20001500 & 200/S0
ranges. 1.8-60 MHz.
echanlcal zero. SO-239
ectoes. Lamp uses 12 VDC or 11 0
' with MFJ-1312. $12.9S.
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Figure 2. Parts ptaccment diagram.

Photo A. Printed circuit assembly.

design practices. A low-pass filter network
(CI3.CI 4.L5) is in series with the output to
enhance harmonic rejection.

Incorporated into the design is a resistive
input anenuaror network (R2.R3.R4.R51. The
RF power transistor (Q I) is intended to be

driven with 2 to 3 watts input: higher drive
levels will not increase the output substantial
ly. Most of the older HTs can drive the ampli
fier directly. but the new breed of high power.
4 to 7 wall HTs will require the input artenua
tor. When the anenuaror is used. the 50 ohm

microstrip must be isolated at the 10 ohm re
sistors. Cut the circuit foil at the locations
noted on the parts placement diagram. Figure
2. The aUenuator represents a nominal 3 dB
loss; that is. half of the power is dissipated in
the network. In addition to limiting the drive
power to a safe level. the aucnuator also en
hances the stabili ty of the amplifier by isolat
ing the amplifie r from the driver. It also pre
sents a nominal 50 ohm resistive load to both
units. If the ancnuaror is not required. the net
work consisting of resistors R2,R3.R4.R5
should be omitted.

An RF-actuated TIR relay (K I ) has been
incorporated into the amplifier. RF on the in
put is sampled by C16. rectified and limited
by 03. 04. R6. and C17 to tum on Q2, which
pulls in the relay. We considered using solid
state T/R switching. However. rel ay switch
ing has the advantage that the amplifier can
be turned orr when it is not required. Con
verse ly. diode-switched amplifiers must be
powered at all times. This is in keeping with
the spiri t of the FCC regulations that require
radio amateurs to use "the minimum power
necessary to carry out the desired communi
cations," Relay switching also results in a
more compact. easier-to-duplicate amplifier.
The relay specified in the Parts List is a
small. open-frame style. Its performance is
adequate for 2 meters.

Should you be a "puris t," you can compen
sate for the inductance of the relay by in
stalling a variable capacitor (C I5) in series
with the input to the relay. as noted on the
pans placement diagram. This capacitor was
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r.OUit:llt"·'
AI $495. it's hcIte price of!he doses!
COl. 'PE"itlon. No olher fig fXICks sc rru::h
perbmance at so low 0 price. I-b.<e fun
on t-f witw~r"90 bule.

.,.__...._no.,.. ...
_ "'11I __"72
'." 10' ''__ _ :10" " "-'

CALL 1·800·833·7373
Telephone Hours:
9 :00 AM _5:30 PM Ean ern

11'11
TEN-TEe

...._...;;:;•.';:'...... '-,
•

~ ,,~..,

53995
53900
$89 00

$15.00
$19.50
$79 00
$95,00

PRICE"
296 Mobile Brocket
297 NoO se~er
937 11 Amp P""""'lf Supply
938 Tiny Switching StJppIy

[OOIy Jibs II
700: Hand Mike
607 Weighted Key Pocidle
291 Antenna Tuner
Y154. Me, DISCOVER
"P\v. sh ipping o.-.d hondling;
call toll-free lor chorge~••. ...

MADE IN
USA

•
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Figure 3. Primed circuit foi l pattern [component side]. Mewf is shown i ll white, block areas art! the etched surfaces.

FIgure 4. Drilling template.
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not used on our production run. All of the in
put and output foi l ru ns are constructed of 50
ohm microstrip (Z2·Z6) etched into the cir
cuit board. The circuit can be modi fi ed for
solid-state TIR switching. A PIN Diode TIR
switch may be a better choice for packet op
erations. which require high speed switching.
Several articles (including "A 2 Meter FET
Ampl ifier for Your H andheld" by John Cun
ningham AA4AW. 73 Amalt'j,' Radio Today,
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Oct. 1992. p.20) and the ARRL handbooks
contain examples of diode switching.

A word of caution concerni ng the circuit
board. It must be constructed of 1/1 6", dou
ble-sided. 0·10 glass-epoxy board with 2 or 3
oz. copper. A full-size negative for the circuit
board is provided (see Figure 3). The side of
the board opposite the stripline remains a sol
id copper ground plane as it is nOI etched.
Failure to reproduce the board exactly as

shown. with the materials specified. will dra
matically affect the performance of the ampli
fi er because the dimensions for the stri plines
arc critical.

Low impedance grounds arc crucial 10 the
operation of the amplifier. A number of holes
(18) must be dri llcd through the board (see
Figure 4). No. 20 wire is inserted through
these holes and soldered 10 elec trically lie
both sides of Ihe circuit board together at the



ITC INSTRUMENTS CORP.
9222 Chesapeake DR, Su~e A
San Diego ca.92123

619-277-4619 fax 619-277-6736

AMUST FOR:

SA600 MOOEl2mHz· 600mHz

FEATURES: Basoln. COpper, ......
filter,S" CRT, 10 push-button Frequency
select switches plus a 10 Tum Frequency
control for 100 :1 b.lOlng ratio. Providing
easy frequency seleclion. The Dispersion
is vartable form 0 mHz to SOmHz perldlY.

DIMENSIONS: .'H xl2"Wx 17"0

EASY OF OPERAnON:
The SA series controls are simple to
unders1and and use, even II yOtl never
used aSpectrumAnalyzer before you will
be on line In no time.

• COUNTERSURVEIUANCE

• SATEWTE TELEVISION

• RF ALARM SYSTEMS

• TWO·WAY & HAM RADIO

• All RF BASED SYSTEMS

PRICES START AT

$1295.00

HIGH STABIUTY Dn~ ITC Analyzers

provide hIgh stability and low drift at any
span. (I < then 1kHz per Hr.arter warm-up)

BO dB DYNAMIC RANGE
ON SCREEN. ITCEx_ EFPlA

log Amp. ( pat pending) Other low priced
units only have 60 dB or70d8 ansaeen.

-110 dB SENSITIVITY ATAll
SPAN WIDTHS. Dn~ ITC proWl..

·110 dBm .7uv. sensitMtyatwlde &
narrowspan widths. Other low cost units
provide 80·95 dB only at nanow Spans.

You Do Not Have To
Spend $1 OK To Get aFull

Function Spectrum Analyzer (HP. TEK ect.) And Don't
Spend $3K to $4K For So Called Low Cost limited
Function Analyzers. (Avcom, B&K, ProTek) ITC dellvers full function

Analyzers for less. Let's look at the features ITC Spectrum Analyzers provide.

CALL 1-800-232-3501
FOR SPECIAL INTRODUCTORY OFFER ON ALL MODELS

••

SA SERIES PRICES:
SA600A $1295.00

2mIIz to 600mHz

SA1000A $1595.00
2mHz to 100DmHz

SA1800A $1895.00
2mHz to 1800mHz

Opt. 1 50 mHz marker Generator

$200.00
Opt. 3 .f./. 5kHz Narrow Band Fitter

provides 5 kHz resolution fN{

$350.00
Opt. 5 Tracking Generator Internal

$250.00
Opt. 6 Center Frequency Readout

$250.00
TERMS: MIC, VISA, DISC, Ai, a£CK. Mo ,COD

PRICES & SPECIFICATIONS SUBJECT TO
CHANGE WITJ<OUT NOTICE OR OBLIGATION

•
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Pho to B. Completed amplifiu. Photo C. Interior chassis \·iew.

points indicated. Some flux may enhance the
solderability on the ground plane side of the
circuit board. Be sure to use only rosin core
solder!

Const ruction

Photo C is a view of the amplifier mounted
in the suggested enclosure; it should be noted
that the circuit board shown in this view is
onc of the earlier prototypes. It's a good idea
to usc the circuit board as a template to mark
the ease for the mounting holes before solder
ing the components 10 the board.

The MRFI946A utilizes an 8-32 stud for
the heat sink and mounts with a single hole
through the circuit board. Take care when
mounti ng the device to insure that no strain is
placed on the transistor's leads when it is sol-

dered. It must fit fl ush on the circuit board. A
littl e thermal heat-sink com pound on the
fl ange of the transistor mounting stud is rec
ommended to maximize heat transfer. Care
ful-don't get this stuff on your clothes be
cause you' ll never get it off! The ci rcuit
board mounts to the case with 4-40 hardware.
Use 4-40 nuts under the circuit board corners
10 space the transistor mounti ng stud correct
Iy. The heat sink (aluminum channel stock)
and the chassis details are given in Figure 5. I
prefer BNC connectors for the RF connec
tions as they mount with a single hole and
perfo rm better that UHF connectors at the
frequencies of interest. The LEOs, switches,
and reverse polarity protec tion diode are
wired from the case-mounted components to
the circuit board. Don't forget 10 install the

fuse in series with the DC power pl ug.
Attention shou ld be paid to standard VHF

construction practices. Some pitfalls to be
aware of when constructing the amplifier are:

-Compooenrs should be mounted fl ush to
the board: i.e., the fixed capacitors should be
mounted as close to the foil as possible. Bend
the leads perpendicular to the body after re
moving any enamel from tnc leads. then sol
der the components 10 the board with the
minimum lead length possible.

-The wires through the board should be
bent into a ..z:' shape after insert ion through
the beard prior 10 soldering.

-Periodicalty, the fl ux should be removed
from the board during the construction pro
cess. Pay particular aucntion 10 the striplines

Continued Oil page 18

Figure 5. ChasSIS details.
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CIRCLE 295 ON READER SERVICE CARD

?COM ~ SPECIALIST

Most Revolutionary High-Freq uency
Amateur Radio Antennas in 20 years!
The FLYTECRAFTm SFX Line tJr MootJbllnd

Vertical HF An lennu
• Sunique mnddl for 4O,)(l, 20. IS, 10
mete:n. F.scIl 0II1y 9 fL lA11 (10 meta" io
IliiJllly.oo"",.) • Pred __ l.knIsi
_alii .....m l ;...eI tuJl..ize,. ial:talible
paf_moe: - world-wide OX or
ckllIIellic. • PrUe from cYct)"*bcft:
-.......0 _ooy_ , " n'IIcaI _ _
I re.L'" c:lIICB. _ "1 (_'I bofl~

,...,. ••1 __11 JIfttk"~~::
.1.....1 ' snit _d<:>w&. or
up pam__tly - \IllOl:II1\I$i.c; ideal
for ..ten"a-ratrictcd sraI . SepInta
d_ II> 4 A. • A_ boosIl low
up rsdisli<a • EuiftI·T.l.'w
...._ made! L:1eI11bot'1cnecl radials
with . ADIA1.COlU1~ - 1Uadt tlt.... lIUt

I'a. I'd. or coil tltc:m up. ( 10M UIeI 3.)

Listen for them on the air !

SALES AND SERVICE
Technician for 17 years with ICOM can
revitalize your old equipment...or trade

in for new.

Lewisvine Wesl ceeter 70 1 S. 1·35E. soue 11 5
l ewisville, TX 75067

(NW comer 1·35 & Fox Ave .)
Phone: 2141219-1 490 ' FAX: 214/219- 1681

WASWZD WB5QCY
Fred Palmer Rea Palmer

(IIJM~ KDK &buy~ llQuP'nenQ

Buth with pride a eold worldwide " FL'l'TECRAFT~US.

40 lhnt 15 m eler'l _ $69.95 ea. 10 meler'l - $59.'5 ea.
Add $6.SO oIh . con lin. U.s. 10'1> Di,,,,ulIll 0,, 1 or more.

S.lid""'io" o-.nl<OCol SaId CbcdJ $ Ord...
VISAMC PHO:\'E ORDERS 10: Fl..YTF£RAfT'

800- 4S6 ~lZ73 P:O'; B<». 3141

M_F ,,\-5P (PT) 805-S8J..8173 I~~ Vsllcy

ITECH

CAP or MARS mod performed on
purchases at no extra charge, if

requested at t ime of sale .
***SERVICE: $50 per hour***
" NO MINIMUM ' FAST llJRNAROUNO"

•••••••••••••••••••••••••••••• •• •• •• •• •• •• •• •I Factory Authorized Dealer & Service For I

: KENWOOD :• •: YAESU :
! ICOM !
• •• •
: Call Us For :
I Great Prices & Great Service I• •• •I TOU '''I I! 0 " 0 1 " LINE 1_~'" I
I e-ooU$ IT... I· ,! THdl~M cE'N-ri~1( !, .
• •I ~1JO_ Son_ TJ.1Il23I 15 'a~1I0 I

: fAll15lalSol 1-fOO1 :

•••••••••••••••••••••••••••••
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2ft $11.95 Cuslom
3 ft. $16.95 LfflJl'lhs
4 ft. $21.95 IIv/l H.t>1e

J. Martin Systems

SRC·10
REPEATER/LINK

CONTROLLER

DTMF muting
Inlelllg..,t 10'..

Auld lls'y oulputl
b.y 10 lnlllOia<:"

AIMno " ... .ttor Input
T....... Ir~__

Low __ CMOS. 1:hn11 @ 12'0

""" ' d .~ ~ ' _-.ual
PfOlII_ toIe COS poIsriIiM

Asl "".-~~-St ull . ...IId_1_ bus n~.....,

$149.00 AU;::: "
CREATlvt CONTROL PRODUCTS

)'IS ...... _
G<__"'"_

I )OJ) n t ·_

lNNOTEK Inc.
P.O. Box80096. Fort Wayne, IN46898

(219) 489-1 711

Visa' MasterCard, CMck , Money Order . COO
Mone ·Back Guarantee
CIRCLE 283 ON READER SERVICE CARD

So/id Copper Bu.. StJJinlflss Steel HarrI_ ,..
Groundiflg S'ud E~ 6 Inches

Top or B.ck 1ft, 181Ja' ion

Ground all 01'fOU' equipment chas.15 ·, to II
,illgl" earlh g round in Oml ilNI'. y ills talla //art.

Money back guaralltee, If not satisfledl

Is Your
Shack Grounded?

CIRCLE 146 OH REo\DER SERVlCf Co\ltO

X·BAND TRANSMITIEA

Mriatufe (2'It x J3A x
""1';;;;;-~l ') GaAsmicroslrip
=~_JJt ,ra n sm i tle r pro

vides 10 dBm centered at 10.525 GHz.
Integrated microstrip patch antenna elirni
nates the need tor an external antenna,
Advanced matching techniques secured
good temperature stability withlowfrequency
pulling.Sreatforlonq-ranqetesting01 radar
detectors, calibration of radar receiving
equipment. and pont-ic-poetcommunica
tion links.
Complete Assembl«l 5yslenl ._.._.w$39.00
Pans & InslnJClion Kit __.•_.._ .__•_ _.._ $29.00

Plus$2 00~ IfId Hin:kIg

..

Add $3 UPS shipping
MIIHcIleck/mcfley order /<;>.

J .M.S.
:15 Hilnop Ave•• Dept. 7
Stamfotd. CT 06907

~_ ~_.~"l.=-
118' ~ 1/2'
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FM rranscever 22 New Products
9 Hamsats 23 Barter 'n' Buy
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ClRLC\..E 56 ON READER SERVICE CARD

Ilu ckmast~r'" HamCall CD·HOM look" up
calb In sn:o",b. U.S. can" can he KRnchf:<! by any
~lrmenl. Inclu ding t>aln~. city. S'-"I~. ftc. A TSR Is
lnch.><lord In look up eaIls tgn. from s lmnslllJ1y lU I
sppilelllnn. Pnnls Iabtl" . So h ard disk ....ulr..l .
nny!.h1nC to on one CD-ROM' Nt'W CD-MOM dl$C
.....,. Apt1l . nc1 Octobn. with u pdsl"" li"tIngs and
........". of","" pr<>graJIUl'

13ucKMAST£R
Pub lis h ing

•

Rt..4._163G--,VAUI11 ~
703:8!M-Sm 800:282-5628

n (U~ eIlOl1 to presetll ltolt best in amatelA'
I(lIjQ tealufes and coUms. we rec::og"lize Ihe reed 10 00
directly 10 the source-you, the reader. M idas and
aums are assigned feedtlack runbefs, wtliCh appear
on each
articlelcolumn and are also esee hel8. These runbers
correspond 10 those on the leooback card opposide !tiS
page. On the card, please check ItMl 00. whiCh hQoesIly
represents your opinion 01 each articleor column.

Do we faally read the feedback cards? You bel! The
results ale tabulated each month, and the editors lake a
good, hard look at whal you do and donl like . To stlow
our appreciation. we draw one teedback card each month
and award the lucky winner a iree one-year Sl./bSCliplion
(orextension) to 73.

To save on postage. why nol Iii oul the Produd: Re
port card and lhe Fee<I>ack card and put IhefTl Ji an en
wlope? Toss in a damring or praising \ene, to Ihe editor
'III'I*l you're al l . AI tor the laW. low pl'ic:e 0( 29 cents!

•
A"'TEN"'ADEVELOPMENT
COMPARISON PHASE
POLARIZ. GROUNDINGS
ADJUSTMENTSPATTERNS
RF LEVEL INRADIO ENVIRON
MICROWAVE OVENI.EAl(AGE
HELPS DETECT TVI IT-HUNT
SNIFF 60 CYQ..E NOISE
OC T0 12 GHz i
CAUBRAT10N CURVE IN l&n
DETECTOR OUTPUT CONCTR
MODEL •A' NORMAl USf:
IIODEt. ' B' u.TRA SENSITIVE
Cl'NM TELEscoPIC ANTENNA
EXTERNAl ANTENNA OPTION
LOWBAITERYINOICATION ~~~"=7.:',-;:::c:~ 1
To order call- (800) FIELD 58 (343-5358)
I.e , Eo g ineer ln 9 1&350 Vsn/Ilra 8IYtI
$uIIe 125. Enano. CA 91436 Pll (8l\1l :looI5-1692 ' 81 &-3'5-<lS1 7 Fa.

CIRCLE 293 ON READER SERVICE CARD

FEEDBACK

HamCall CD-ROM
u .s. and International CaUslgn Lookup

~<'ariy 1.000.000 Us""',,
Thousand" or Pubtle Domain Programs

Includes Clubs & MIlitary
Still $50. + $5 Shipping
& Hand ling per Order

Works on PC and Mac



-with the large ground plane o f the circuit
board you must be careful that there arc no
cold w ider joints. TIle joints should be shiny
and should pudd le well after soldering : they
sh ould not look crystall ine or like a blob .
Good soldering techniques arc crucial to the
performance of the amplifier.

'Iune Up
Tbc amplifier is quite easy to tune: Only a

DC ammeter (5A full-scale), a 12-14 volt
5A power supply. a suitable RF power meter
(50 watts full-scale], and dummy load are
required. Init ia lly the amplificr should be
tuned at 12 volts with an input power of no
more than I walt. Until the amplifier is com
pletely tuned. RF should be applied to the
inpu t for no more than th ree to five seconds
at any onc time. Prior to mounting the am
plifier in the enclosure you should roug h
tune the amplifier. Be sure the transistor is
mounted to the heat sink when tuning.

Tune the amplifie r as follows:

I . Apply 12 volts, with the ammeter in se
rics with the positive lead. There should be
no current indicat ed o n the meter. Set the
power swi tch to OFF, then peak the relay
compensating capacitor (CI5 ). if install ed.
for max imum output in the bypass mode.

2. Tum the power switch O N and apply I
watt (as noted). T he relay should pull in .
Tune all capaci tors (C6 .C 7.C I I.C I 2) fo r
maximum output. Do nOI tune the rclay
compensating capacitor lC 15) atthis time.

3. SCt the po we r supply voltage 10 14
volts and Increase the drive to the max imum
2 to 3 watts input at the transi stor.... to 7
wans maximum at the input of the amplifier.
provided the artcnuaror is in place.

4 . Again. tune the capacitors for maxi
mum output.

Pay attention to the current bei ng drawn.
You wi ll notice a substantial increase in cur
rent when the series output capacitor (C 12)
is off reso nance. Tune the amplifier for the
best e ffi ciency ; that is. tune for the highest
power o utput consistent with the minimum
current bei ng d raw n. Nominal values arc
about 3.5 amperes at 28 watts ou tput.

Results

To date. the 30 amplifiers we have bui lt
have been a great success! The primary goal
of the Hackers Group---that o f introduci ng
new hams to the con st ruct ion side o f the
hobby-was mer. T hey were ab le to con
suuct a useful piece o f eq uipment at a nomi
nal cost and they enjoyed doing it.

This was a group proj ect and everyone
who participated contributed to its success. I
would personally like to acknowledge the
su pport of four individuals: Don NIJ CT•
who hel ped coordinate the project and who
prodded me in to designi ng the unit; Bob
W IHW U. whose expertise in circuit board
fabrication was crucial to the success of the
project: Harry W2RKB . who helped with
the circuit boards and tune-up: and. Ia."t but
not least . John NII LO. who provided the
CAD drawings. iii

RF

CS
M

CSiRF
CSiRF

NO. Required
a
2
2
I
2
I
I

•I
2
2
3
1
1
1
1
1
2
2

and (he transistor mounting labs. These areas
must be d ean. I f nOI. you may have so me
difficu lties when luning the amplifier.

HO\lE \\EATHER STATIo:'Conl}' $ 179
Ord« by 0«. U and ~. coupon for. SECO....D

CO ' TROL D .ITfor ....mut~-.onI' S49 ( S90 ..hw )
~ f: ", ! Add our PC VATA l.()C,.(; t; R_ _ Onl~· $69

Del. in t.:S. acid SII.25 shipping & i",. NJ~. add 6"1"
Cbec~, VI.~A. Me accq>Iod. Credit ,ud phone orders;

800-USA-PEET (872-7338)
}'AX orders: 908-517-0669

PEET BROS. COMPANY
601·3111 Woodland Rd.. w. AIImhUN S J ani I

O..~J8th Yr"r I'rrr 8roclalrr CI993 ",",, _ .C...

Typ.
0.001 ~F

0.1 IlF
120 pF
68pF
22pF
'pF
2.2 IJF
ARCQ423
ARGO c'\4
3.3k. 1/4W
10ohm,lW
330 otvn. rw
2 .2k.l/4W
MRF 1946 A
2N2222
lED-red
LED-9reen
lN4006
l N914
7T. '18 wound over AS
4T, '183/8' i.d .
2T, '181/8' i.d.
4T. '18 1/4' i.d.
022 ISH wnenile bead
Relay. PIN ME431-QAV·$H·212L
2-pin. JonesITRWtCinch
BNC cneee receptacle, UG1094/U
Bud chests AC·431 , 4" x 6" x 2"
Bud bottom plate. 4' x 6" inches
Heal sink, 2 x t x 4 channel SUlCI<

The ULTIM ETER'II Home Weather
Station protects your equipment, helps you
alert others to dangerous weather extremes

Over 20 Weather Functions
including:

• WindS~ and Direction - Temper3IUI"I" •
Ch ill Iactor - Alarms • Highs f lows / nme, I
dales' Metric I English ' Quick-Mount (no
tools) masthead mounnng s Fast. easy "Point
& Plug" duecuoncaltbrauon - Optional self
emptying rain gauge wi th lifet ime warrant)".
Serial output for optional logger· JO-day
money bad. guarantee • One-year warranty

•
... '''' ,

Parts list

Now you can do something
- about the weather

Component
C1.C2,C4
C5.C17
ce.ce
CIO
C13,C14
C16
C3
C6.C7,Cl 1,C12
C15
Rl ,At
R2.R2
A4.R5.R8
RO
01
02
0 1
06
02.05
03.04
L1
l2
l 3
LS
l'
K'
J I
J2.J3
CHI
BPI
HSI
Misc. ' 4 hardware
M: Mouser Electronics, Tel. '-800-346-6873
CS: Circuit Specialists. roc.. Tel. 1-800-528·' 417

Continued f rom page /6
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HEll
EQUIPMENT

?COM

SHORTWAVE RECEIVERS
STOCKED

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

Call for Great Prices!

I elephone AY..topatch
Paldles tulepl'lone calls from your
ractio 10 phone Ii'le. Greallol' mak·
h;l and receiving phone calls
where there are no phone lines.
Simple to use. Write Of la~ lor
inquires.
S imple ~, seml -eluple ~, lull duple ~ ,

CES & CSI Models s tocked: 5 01·
SO, PPV, CS7t'G'80CV900 etc, o...r
service Lab wlJ wire n $yslems lor
you if requested.

Save money on batteries.
Ask for Special Prices.

-. . . .
---r
-'- . '-

Long.ntngll Wi..I...
TMphone 'or . I port In . ' 0Ck

Antenna Ty ners:
MFJ, AEA AT-300,
ICOM, KENWOOD.

YAESU.

MIRAGE/RFC Amplifiers
ASTRON POWER SUPPLIES
Belden W ire & C able , lnt'l W ire

OPTO K EYERS STOCK ED

BENCHER PADDLES
BAl UN S LOW PASS FILTERS

IN STOCK

1C-H1W1'

"""

MOTOROLA AUTHORIZED DEALER
KACHINA COMMUNICATIONS DEALEA

AUTHORIZED AMPUFIERS
DEALER STOCkED,

SONY; .,;:::-
Shortwave Radio s Stocked TE Srst

DIGITAL FREOUENCYCOUf\lTCRS
Ot>TOELECTAONICS model 1300 HlA, G- l 300MHz

2300, 2210 H, G-2200MHz, 26OOH. UTC.3000. 28 10 IN STOCK

i1 STANDARD.I
Hy-Gain T-.n.
_ beshopped
doreCIlO )lOU

FRE Eof
I hlPP"'!l COIl.

"YAESU Ham and Business Radios"
FT·767GX, FT-6SO, FT·747GX. FT-990, FAG-SaOO,
FRQ.1 00B FT·736A, FT.1000D, FT-4161816, FT-530,
FT..s2OO. FT-2400, FT-410. FT·53l). FT-411E

VAESU !COM ...""._ ..,.'•
FT-23RI26f7& lC2J3IolSAT ICOU UI6 . .. . 5. V'OO,lIOOO

MAllON. AIOTOAOLA.
FT41 1E-811-911 IC02ATI2SRA YAESU fT.. :IOllWl'DOI

FTH-2OCl8I7OO8 1C2I4 GATI24 AT UN'D£'l . I1EGE'lCY, Kloo ,
Iol...R lNE I(:()M Mr,M~,"' 700

IC·A2 11l)16 ...~I...TIO'l 'COM 10.2 , "200 " T • f Ml

,~~,-.. . -.., :~ .

k • ,_• ••• , ."1' ..,.,4 :"..:: "
" - , -- -.~..

.'. ' ,f ." : 'W .¥._,!,·f

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

Los Preclos Mas Baj08 en Nueva York

WE SHIP WORLDWIDE!
KITTY SAYS: WE ARE OPEN 7 DAYS A WeEK Export orders expedited.
Saturday lO-SpmlSunday 114 pm 1C-lU1A, RnA, R100, R7OOOA, R710llA, R9OOOA,
Monday-Friday 9 to 6:00 PM ICons, 728, 729, 73$, T.J7, :'65, 78 1.1C229H.

Come to Barry's for the best buys in town 1C3230A, IC90 1A, GPS Reari....r. GP-22

~o(;T US FOII TllE u.sTEST::-'r ......_ SS AND ItA.RADIOS,
IMDIITWAYE IIE(:EJYERs "
~ ""0flDI;.A. YAE5tl,

I. ST.=:;~1IEioK -Jiii::.- -.~. '""""'"

'''''''''''AOR:-.,-.,--C'"'"'1.,"00.m. ""...
moo.BNrcal

Wille seIec100n of SW & Amaleu,.......-

Computer lnl...,.....S
Sto<;k..,;l: MFJ- 12706.
MFJ-1 214. MFJ- I224. AEA
PI<·88. MFJ-1278T. PK·900, PK·232
MBX W'f AX, DRSI PRODUCTS
OSP2232

•" ... ..s
A-S. A£S.~.~

........ KlM. MErI. Urtlan.
t.IOOU8LOX. l ONNA, fknem<A,
1.I~1 ·6and

.....11 . ...

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

BIRO
aumeters &
Elements
In Stock

CAJI _

Pbil IiPi Of:.777 . 14W ,M
In I l<><:k

Wherever I 90:. I take my radio.
Specialist in RADIOS;

Business marine aviat ion,
ham radios and scanners.

KENWOOD

AUNCO DJ580T. 120T, 162T.
460T, 180T, F1TH, DR570T, etc.

"TS-SOS", TS45OS1AT. 1'-5000, JS.85OS.
TIiI2<l1IA10141A, l R-75U., K...wood Seooice
~, TSltOS, TS69OS. Rl·1. TS-7'IlOA,
TStl5OSD, Tlf.7aA, TH2&'4U., Ttf.W1A,
TJt.741A. TM-732A, TM+tu., T»7U....

T~_....bit<'I
lor eel'ul...ncI regullor
phone•. $299." e. en

Shortwave Receivers

• SONY ' GRUNDIG
• SANGEAN • ICOM

Call 212-925-7000

Satellite telephone in suitcase
for worldwide use. WRITE.

MAHINE RADIOS
ICOM "17, Mll, M56, M700TY. M800

AVIATION PORTABLE ICOM A-21
MOTOROlA MARINE KING KX 99

(144,220, 440
MHz),lsoloop,

JRC Sh ort-wave radios
JST135, NRD·53SD '

Ameritron Amplifiers

A.MBIlITIIO.':'
MAIL ALL ORDERS TO:BARRY ELECTRONICS CORP.•512 BROADWAY,NEWYORKCITY, NY 10012""'''''''' lIII1O'''''"'''.'''''''''''''''''''....""

....oo.~ I LJ..-AmpIiher I ICW2.l
fUJl(E11,1J.1S,11•• ,. .... Amerlron.ICOm. Kenwood. YIe$U W21AT

P2ATIolIAT

N Y k C ' t ' LARGE ST STOCKI NG HAM DEA LER
ew or I y. CO MPLETE REPAIR LAB O N PREM ISES

Techniclll tMlp off. red upon purchase

UAQu l S. H.bl. Esp.nol "
BARRY INTER N ATI O NAL

FAX 212-925-7001 Phone212~92S-7000

Monday-Fr>dl Y9 A Mto 6'00 P,1,11 ,
5alurday 10- 5pm /Sunday 11· 2pm

IATllEX-" S p ring SI. s teuon''. Sub• • ys: BMT·
" Prinee St, Sta tion" . IN[)'''F'' Train-Bwy S tation"
Bus: aro.ctway #6 to Spring St. Path-9th St.J6lh Ave.
Station.

COMMERCIAL RADIOS
STOCKED: !COM.~
II . MAXO N . SIU d lrd ,
V_. w. _ muntl>

pI/d_. bInI_s, C",",
O.",ns. , fie , PO' llbl..,
mo bil es . b l •• s , re ·
PSII... _

ALL
SALES
FINAL

We stock: AEA. Alioco, Arneco, Arnerlt ron. Anlenna Specialist, ARAl.
Astatic. Astron. B&K. Belden. Bencher, Bird, Butterrwt, CES, c usterart,
Da.iwa, Elmac. Henry. Hell, Hustler . Hy-Galn. teem. KLM . x eoncores.
Kenwood. l arsen, Malon, MFJ , Mirage , MOlorola, Nye. Paloma r. RF
Products. Shure. Standard. TUBES. Unlden. Vaesu, Vibrollelt, Duplelers,
Repealers. scanners, Radio Plblications

WE MOW STOCK COMlIIIaIClAl COMMUHICATlOHS STSttMS

HAM DEALER INQUIRES INVITEO PHONE IN TOUR ORDER .. BE REIMBURSED

COMMI:..CIAL .....DIO••took.d a ••,.-Io.d on p'.ml••••

Amateur Radio Courses Given On Our Premises, Call
IhDort Orden Shipped Immedl.'el,.

I FAX: 212-925-7001

CIA'CLE II ON READER SERVICE CARD



Number 5 ony~ FeedbaCk card

Improved VOX

Mobile Extender
Give your handheld the power of a mobile.

by John Neeley K6YDW

T
hi ~ articl e impro ves upon my o riginal
"Mobile Extender Using VOX Control"

project . which first appeared in the Decem
ber 1987 issue of 73 (pages 44-45). While
the original project worked O K-it had a
few d rawbacks. For one thing , it utilized
part s wh ic h are d ifficu lt to impossib le to
find today. T his new and improved version
solves that problem and goes a step further.
It uses commonly available pans but al so
works quite a bit better. Thi s ve rsion al so
eliminates the intermittent reception prob
lem which cropped up in the original. there
by improvi ng communications .

Why Build the Extend er ?

This project can be invaluable at parades.
public events. and es pecially in search and
rescue work. Wh en the extender is operat
ing. you can leave your vehicle and still be
in contact with others on the repeater chan
nel via the ex tender. This is important if you
can't access the local repeater via your hand-

ie-talkie in your portable location. Using the
extender allows you to use the higher power
mobile radio in your vehicle to access the re
peater. You will also have the advantage of a
gain mobile antenna over a rubber duckie.

Circuit Description

In the original circuit , the speaker output
of the receiver went to an audio transformer.
wit h a d iode in se ries on the seco nd ary.
which produced a DC voltage to drive the
input of an LM3900 Norton op amp Ie. This
arrangement was satisfactory, but at times
wou ld become intermittent due to voltage
changes on the input to the LM 3900. The
improved version. shown in Figure I , is not
as depe ndent o n varyi ng inpu t vo ltages.
thereby making the ci rcuit more re liable .
Voice modulation is no longer requi red to
activate the circuit. Instead, it will activate
upon hearing the receiver noise . when the
squelch is opened.

Two iden tical ci rcui ts, u sin g a sing le

LM386 400 mw audio amplifier IC in each
chan nel. instead of a single LM-3900 IC, are
bui lt to make the exte nder. T he IRF51 1
powe r MOSFET is availa ble from Rad io
Shack and ot her supp liers. If a relay output
is desired, the I RF511 can be replaced by an
NPN transi stor. The IRF51 1 has ve ry [ow
o n-state re sist a nc e, combine d with h ig h
tran sconduct ance, and the ca pabili ty of sink
ing 3 amperes.

When the gate of the MOSFET is driven
high, the drain goes low. which will key the
TIR re lay in the transceiver. The o nly volt
age on the drain is supplied by the relay of
the radio. Parallel to (he drai n output of the
MOSFET is an over-voltage pro tect ion ci r
cu it consisting o f a zencr diode (Zl , Z2). and
a 0.0 1 JlF di sc capacitor (C7, C 16) to pre
vent voltage spike s fro m destroyi ng the
MOSFET.

Diodes (D I. D2) rect ify the output voltage
of the LM386 IC from AC to DC. to operate
the MOSFET keying transistor (or NPN/re-
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Construcuon

The ci rc u i t c a n be c o n
st ructed on a printed circuit
board from FAR Circuits (see
note at the end of the Part s
List). Place the board , alo ng
wi th the associated switches.
L EOs and j acks. in a metal
box of your choice and mou nt
it in a suitable location near

Operation

To usc the unit. plug in the appropriate
cables to the transceivers. T he inpu t/out
put jacks (J I . J2) of the extender are wired
the same, so all you need to make up are
th e ca b le con nec to rs go in g to yo u r

transceivers. Refer to your ra
dio's manu al fo r correct
wiring and types of connec
tors required.

Select XCVR "A"to an ac
ti ve re peater channel; set the
volume control on the recei v
er to about halfway on each
radio for initia l tests. Monitor
on anothe r receiver : se t to
XCVR "B" tran smit frequen
cy, and adjust t he 25k pot
(R I ) to where the circui t keys
XCVR "B:'

Now adjust t he receiver
volume to where the audio has
good quality. Agai n, these val
ues may need to be changed to
fit you r radio, but they should
be correct for most units. Now
you can do XCVR " B: ' which
is the same procedure, The S
pin DIN jack wiring is shown
in Figure 2.

XCVR "A" speake r output goes to CHNL
"A" input : CHNL "A" output (M ICW r n
goes 10 XCVR " B" micro phone/PTf jack
(reverse for the other chan nel). XCVR " A"
should be on your 2 meter repeater chan nel,
or can be on simplex. XCVR "B" can be on
your 2 meter repeater channel, or ca n be on
simple x. XCVR " B" can be on any simplex
channel. pre ferably on either 220 or 440
MH z, to prevent desense .

([j) ([j)

Figure 3. It 's easy to hook up tile Extender to your radios.

EXT ENDER

- r

SPKII

CHNL - B" I-- ." XCVI'! - B -

e 'r t

SPKII

." XCVI'!-A-CHN L -A-
s r r

1- --l

Transmit Audio Circuit

The transmit audio section is iden tical to
the original article. The speaker output o f
one receiver goes through a 470k. ohm rests
tor (R15. R17). to a 0.1 IlF capacitor (C 17.
CIS). then terminates at the microphone in
pu t of the other transmitter. The values of
the resistor/capacitor network may vary. de
pending o n your rad io, bu t the dev ice has
been found to work. with se veral di fferent
types, It is suggested that the network be
placed directly at the I/O jacks 01 , 12), in
stead of on the PC board. See Figu re 2.

Wirln~ Ie Up

Figure 3. the wiring diagram. shows how
sim ple it is to hook it up to your rad io s,

1,-- 31 1- · I JZ 1
5 :3 1 '" ; B17 t- 2 5 :3 1 "' ..

I I FI .n -{R,S}- n 0
o~-m.}- OZ ~@M 0 1 I{BID-I 01 J.U~

R1 CO ~~C1 -ciiC •C10 C1 @T 1 01.

CZ y~ tin o ~ 6} +~t! ~

Q':n<r I- 1=;:1 cs ,"PROIlED Q -j0'l f" LED'" A
~!r.! """"': C9 vox HCBIL.£ £XTEKDER 51 V

J'
+

FiK/II~ 2. Tile 5-pill DIN jack wiring.

lay configuration). The LED indicators are
optional, but they do g ive a visual indication
as to which c hanne l is active. 1 use a red
LED for "CHNL A:' green for "CHKL B: '
and yellow for POWER 0:--0.

Figure 4. PC board patten! and parts placement.
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9 Autry
Irvine, CA 92718
(714) 458·7277 • FAX (714) 458-0826

MODEL VS-SOM

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

SPECiAl FEATURES PERFO'M.m SPEClFlC.Tl ONS
• SOLID STATE ELECTROO ICALLVREGULATED • INPUT VOLTAGE: 105-125 VAC
• FOLD-BACK CURRENT LIM ITING Protects Power Supply • OUTPUT VOLTAGE: 13.8 VOC ! 0.05volts

fromexcessive cueeu & continuous shorted eutput (Internally Adjustable: 11-15 VDC)
• CROWBAR OVER VOLTAGEPROTECTION on all Models • RI PPLE less than 5mv peak 10 peak (lu ll load &

u eepl RS-3A.IS-4o\. RS-5o\. RS-4l RS-5 l low Iinel
• MAI'flAlN REGULATION & LOW RI Pf'I..£ at low line inpul • All unns available in 220 VN; input voltage

Voltage (except lor Sl -11A)
• HEAVY DlJTY HEAT SINK . QtASSlS MOUNT AJSE
• THREE CONOUCTOft POWER CORD excepl lor RS-3A
• oe YEAR WARRANTY . MADE INU,S.A.

• LOW PROFILE POWER SUPPLY
Col... Ctntjnuous ICS' SllI lIIl! Shl,!,,\

MODEL Gr. y Black Du1y [hpsl Ibpsl HxW x 0 Wli ".
SL-11A • • 7 11 2¥. x7¥a x9¥. 12
SL-1 1R • • 7 11 211 x7 x 91/. 12
SL-11S • • 7 11 2lJ1 x7%x 9lJ. 12
SL-11R- RA • 7 11 4lJ. x7 x 91/> 13

• POWER SUPPLI ES WITH BUILT IN CIGARETT E LIGHTER RECEPTACLE
Conllnuous ICS' Sizt llN)

~i'8::JMO DEL Duly lAlllISl IA.ps] Hx Wx D
RS·4L 3 • 3lh x 6Y. • 7',1, 6
RS·5L • 5 31ft x 6Y. • 7'1. 7

• 19~ RACK MOUNT POWER SUPPLIES
Canlinuous ICS' Size llll! ShI'!;'jMODEL Duty [Ampsl IAmpsl Hx Wx 0 WLI bs.

RM·12A 9 12 5'/.x19x8 '/> 16
RM -35A 25 35 5'/. x 19 x 12'h 38
RM -SOA 37 50 5'/, x 19 v; 12'h 50
RM -BOA 50 55 7x19 x 12'h 60

• Separate Volt and Amp Meters
RM -12M 9 12 5'1. x 19 x 8'1. 16
RM·35M 25 35 5'1. x 19x 12 1ft 38
RM ·50M 37 50 5'1. x 19 x 121ft 50

MODEL RM·35M RM- GOM 50 55 7x19 x 12 '11 60- Cu ti..... IU' i lll jl ll i U i"il '
MOD EL Gfly ".. Iht, IA.,11 IA. , I I II x Wx, WI. Ilh.1
RS-3A • 25 3 3 x 4'<0 x 5-1,1 •
AS·4A • • 3 • 3lro x 61', x 9 5
RS-5A • • 5 3'>'l x 6'10 x 7'1. 7
RS- 7A • • 5 7 aa x ewx a 9
AS·7B • • 5 7 4 x 7 'l> xl 0 '~ 10
AS·lOA • • 7.5 10 4 x 7'h x 10'" 11
RS- 12A • • 9 12 4'1> x 8 x 9 13
AS·128 • 9 " 4 x 7'k x 10"," 13
RS-20A • • 16 20 5x 9xl0'/I 18
RS·35A • • 25 35 s x u xu 27

MOOEL RS-7A ~50A • 37 50 s x ras x u ..
R ·70A • " 70 6 x 131f. x 12\ ' 8

' ..lin , .. les ' Sin [Ill U i"il,
MODEl Itl, (A., I] IA. , I) I x Wx I WI. (I h .)

• Switchable YUt aod Amp meier
AS-12M 9 " 4'h x 8 x9 13

• Separate vo ll aod Amp meters
RS-20M 16 20 sx s xtos 18
AS-35M 25 35 s x n x u 27
AS·50M 37 50 s x 13'" x 11 46
AS·7QM " 70 6 x 13'/, X 12'" 48

RM SERIES

RS-l SERIES

RS-M SERIES
--~~

RS-A SER IES

ICS ' Sill (Ill) S.i"il,
IA.,I) I xW xl WI. 11.1.)

@13_8V
12 4'h x 8 x 9 13
20 s x sx rc» 20
35 5x ll xl l 29
50 s x 13'" x 11 46

35 5'1. x 19 x 12'11 38
50 5'1. x 19 x 12'11 50

leS' Sin [III ) Ui"ill
A.,I I XW xO WI. llh.)

7 4 x 7'1:1. x 10"," 10
10 4 x 7'1:1. x 101;, 12
12 4Vr x8 x9 13
20 5 x 9 x 10'1:1. 18
11 2%x 7¥ax9% 12

CIRCLE 16 ON READER SERVICE CARD

7
10

C..III"u
h i, IA.,I)

@13.8VOC @1OVDC @5VDC
9 5 2

16 9 4
2S 15 7
37 22 10

MODEL

V5-12M
V5-2OM
V5-35M
V5-50M

• Separate VOlt aod Amp MelllfS. Oulpul Voltage adjustable from 2-15 vol ls . tAJ"renllimil adjustable from 1.5 amps
10 Full Load

• variable rack mount POWllf supplies
VRM-35M 25 15
VRM·501..~ 37 22

• Buill in speaker
Col.. en lll....

MODEL ,,,' ' lxl hl, l"-, II
RS-7S • • 5
RS-l l1S • • 7.5
RS-12S • • 9
RS·2I1S • • 16

MQOEL RS-l 2S Sl-11S • • 7

MODEL VS-35M

RS-S SERIES

VS-M AND VRM-M SERIES

;S- Inlerm.nent CommUflicallon seo.ce (5O'lo Duty Cycle 5m,n on 5 mm, ott)
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Courteous ServIce . D,scount Pnces . Fast Sh,ppmg

TElEPHONE LINE TEST
HANDSET

P.O. Box 567· Van Nuys, CA 91408

L::. S ~"11

RS 276-2072
RS 276·2009

RS276-1122
AS 276-1 101

RS 276-1731

AS 276{)41
AS 276-021
AS 276-022

RS 271-001
AS 271-1337
AS 271-1335
AS 271·1325
RS 271-1321
AS 271-053

RS 274-003
RS 274-1567

AS 275-612

RS 274-005
RS 274-1565

AS 272-1069
RS 272-126
RS 272-1436
RS 272·131
RS 272-1028
RS 272-1437

RS 270-1249
AS 270-362

:=:;=1:::=1++~. , ',,,".... '-9j \'1..

Re minders

Rem em ber to w ait fo r the repe a te r
sq uelc h- t a i l to dro p before tra ns
mi tting through the extender. Be adv ised:
You have just c reated a rem ote base,
which you m ust I D as such , per FC C
rules. iii

SPST SUb-mini

25k ohm PC mount pot
10 Ohm, 112W
15k ohm, 1/4W
10k ohm, 1/4W
2.2k ohm, 1/4W
1k ohm, 1/4W
470k ohm, 112W

lRF511 Power MOSFET
2N2222 NPN

LM386 audio amp

1N270 (or 1N914/1N4148)
lN4001 SOVll A
lN4744Zaner, 15V11W
RedT-13/4
Yellow T-1 3/4
Green 1-1 3/4

S·pin DIN
5mml2.1 mm power

.315A15x20mm
Fuseholder, 5x20mm

5·pin DIN
5mml2.1 mm power

0.1 J-lFfSOV Mylar
0.001 J-lF/50V disc
10 J-lF/16V tantalum
om J-lF/50V disc
100 J-lFI35V electrolytic
221-lF/16V tantalum

:en~, ,U{$U 41"" •
l f T-22711 1 • • 0 '

~;2' =:::;~=F)~• •
YA{$U $ '" 01" • •

IfT-Z VII ' •• ,-~L~~:::l.~'

tnlegraled Circuit
U1.2
Transistor
01,2
03,4
Diodes
D1,2
D'
Zl,2
LEDl
LED2
LED3
Resistors
A l ,8
R2,9.14,16
R3,10
A4,1 1
A5,12
A6,7,13
A15.17
Capacltors
C1,10,17,18
C2,11
C3,12
C4,7,9,13,16
C5,14
C6,8,15
Jacks
J1.2
J3
Plugs
P1.2
p,
Switch
$1
Fuse
F1
FHl
Other
Cabinet Metal AS 270-253
PC Board Universal Board RS 276-1 68
A drilled and etched PC board for this project is available for $7.50 plus $1.50 S&H from FAR Circuits,
l BN640 Field Ct.. Dundee IL 60118.

Parts List

Figure 5. 5-pin DIN plug output to various radios.

the transceivers. The fuse Fl and the switch
S 1 arc mounted off the PC board on the en
closure box. The cost o f this project is less
than $50 if all the parts are purc hased new;
less, o f course, if you have a good junk box.
Pinouts for various radios can be found in
Figure 5 in this article.

PO'
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CATtI vcue

(USED) " HI-8"
VIDEO CASSEITE

$12.00

6 VOLT
4 AMP/HR

GELL CELL

Panasonie# LCA6V4P
Rechargeable Gell Call
battery,
Measur"s: 2.75" X 1,87"
X 4" high.

CATlGC-64

cer e ers-ecs $60.00

8 mm Video
Camcorder

Usersl

AT&T # 206A2
These rugged line test hand·
sets were original ly desigrnKl for use w iltl AT&T's
"Craf! Access" comput..... They can be USed IIka any
01he< line test handset , but they have special teatures
which may or may not be useful, In add ition to the
touch·klne keypad. lalk/monrto< switch. alligator clip
leads. 4 conductor modular jack and tool beh d ip,
these units have a LCD screen and funct ion button!
joystick for use with An T' s "Crall Access' computer.
For the avefage user, the extra teewree mainly allow
you to adjust tile vmume and p<ogram in phone num·
bers. Tha main drawback to these un its is tha t th"y
contain batteries that require recharging , and the tast
set should be recharged wh"n not in use. Th" '!liza of
the unit is t2.5" long X 4,5' wide, Brarld new, in the
box. They include 2 ra-cad banery pad<s, a charger
and inslfuctions.

We have a new sup~y of
these popular T·12{)
(120 minute) Hi·a Vod90
cassettes . These are
top qual~y, metal oxide
cassettes lIlat we,e used
fo< a short ~me , ltlen
l>Jlk-arased. Each caSSelte has its own plas!>c sto'age
box. New. they w oold sail for conside,ably more than
we're asking, We've sold thousands. and our custom
e<S love them.

Call Or Write
For A Free

64 Page
CATALOG

()JtOO<le tne U,S "'·
...nd $200 »O'laQ8 ,

10 for
$28.00
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GL'IEKAL
RADlOTElHHONE
OI'ERATOR'S
UCENSE
STUDY GUIDE

Ba, fe
Ek!ctronica

Course
2nd Edition
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~

ANTENNA-
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PROJECTS
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" coupon is mIMing. write 10: Eledron io;s BOOII Club, Blue Ridge Summit, PA t7294-Ol:Il0
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erne TO
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SCHFl'otA'ncs
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TRANSMITTlR
HUNTING
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As a member of
t he Electronics Book Club • ••
. .. you'll enjoy receiving Club bulletins every 3·4
weeks conta ining exciting otters on the latest
books in the field at savings of up to 50% off
regular publishers' prices. If you wantthe Main
selection do ncthing and it 'Nill be shipped auto
matically. If you want another book, or no book
at all, simply retu rn the reply form to us by the date
specified. You'll always have at least 10 days to
decide. And you'll be eligible for FREE BOOKS
through our Bonus Book Program. Your only
o~igalion is to purchase3 more books during the
next 12months, after which you maycancel your
membership at arry time,
~> P'>CN _ . M booIo:t ...~.-<XI... .. ,...
.- 1I)'O<t MlIo;t • booI< _ .,."..... .. 2~ ..._ !he bOOk
_ .......__ )0( in !he _ , ... lll>AM1Q/I'II-'; eNfge

&_ta>;_N_»"_ e l993 EBC

_ Electronics
"" Book Club'

Blue Ridge Summit. PA 1J294.OlllO

YES! Please send me the books listed below, bill ing me for just $4.95 plus
shipping/handling & tax. Enroll me as a member of the Electronics Book
Club according to the terms outlined in this ad . If not satisfied, I may return
the books within 10 days without obligation and have my membership
cancelled.

N _

-,~ - -------- ------ ----------------

Your most complete and
comprehensive source for

the finest electronics books.

CifyfState ~ _

Zip Phone _

valid 10< MW members only. wbjoa kl .cce>tance b'I' EBC.Clnl~,",," ,.mll in U.S, tunds d,_ n on U,s. btInlcl, AppHclnll
_ide ttMI U.S, I ndC~ ..III~~ liPlCili Ofo.ting i r>slrucliona, ...11 boolcl a,.lOl'IcoYer un la". OIh_ i.. _ .
Pu/:llilMtl· priola"""'", ... lIlippjng/hln<ling cI'IafVe & ....... II..... bIo added» III _ . sr...R1193



Numbef' 6 on your Feedbac k card

The Solar Control-ar
A solar panel charge controller for all seasons.

by Joel R. Donaldson WBSPPV

Figure J. Series control scheme,

Block ing Diode or Relay

Figure 2. Shum con trol scheme.
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SwHchlng
Element

(transistor or relay)

not completely recharged. the sulphation hard
ens into a form that is eventually not rcmov
able with any amount of recharge. When this
happens. there is less plate area available in
which chemical reactions can occur, and the
battery permanently loses capacity. The pro
cess continues until the battery can't hold any
charge at all, and ... it's toss time!

So much for quick charges with the genera
tor. I really need a scheme that provides a gen
tle , continuous low-current battery charge
over long periods of time. say maybe five to
eight hours. something that is quiet. doesn't
stink or guzzle gasoline. is easy to maintain,
and doesn't need to be attended .....hile it's d0
ing its thi ng.

Well. you know what the answer had to be.
Shortl y aft er I mounted four 53 watt

Siemens solar panels on the roof of the RV. I
began to search for a good charge controller. I
looked at both the store -bough t and the roll
your-own types. Most charge controllers don't
exactly teeter on the leading edge of technolo
gy. but the way some of them work is still
kind of neat. Unfortu nately. all of them I
looked at suffered from at least one of the fol
lowing maladies:

- I. They were expensive.
-2 . They were ei ther incapable of control-

ling a large number of solar panels (typically
being limited to a maximum of 8 to 15 amps),
or they wouldn' t work with anythi ng less than
a large number of panels.

-3. They were ineffi cient. with a significant
percentage of the panel array 's total power
output being wasted as heat withi n the charge
controller.

04. They lacked truly useful metering capa
bili ties.

-5. They lacked sufficient adjustability. or
the adjustments wouldn' t stay put.

-6. They couldn't be manually bypassed in
case of failure or for routine battery equaliza
tion.

-7. They had little (if any) immunity to
strong RF fi elds.

With these problems in mind, I set out to
design my own co ntrolle r. In addition to
avoiding everyone else's pitfall s, I had to
make the final design simple and usc readily
available pans. Because several hundred to
several thousand amp-hours of storage batter
ies represent a considerable investment . the
design also had to be rel iable. No one wants to
leave their house, RV or repeater site unat
tended fo r an extended period. only to later
discover that the controller has failed in the
"en" position, indefinitel y subjecting their
batteries. inverter, radios and other appliances
to the full 18 to 20 volts produced by their so
lar panels, Or. just as bad. fai led in the "011
position. with the baueries totally Tango Uni
form .

Storage
Battery
Bank

Storage
Battery
Bank

nate! ft 's 85 to 90 percent efficient, and com
pletely silent. You have 120 volts AC when
ever you want. with the nick of a switch. Yep.
I' ll only have to run the generator for several
hours a day now. just long enough to recharge
the RV batteries, right? Well. not exactly. As
it turns OUL you can only rapid-charge a Icad
acid battery up to about 75 percent of its total
capacity. After that, the last 25 percent takes a
long time. regardless of how big your battery
charger is. Try to save some time by rea lly
cranking up the charge current and all you get
is a boiling battery with melted plates. Great.
Now I can run the generator for t.....o hours to
build up the bulk of the battery charge. and
then run it for another four or fi ve hours just
to top it off. Or I can shut it down after sever
aI hours and live with undercharged batteries,
right?

Well, not exactly. As it turns out. an excel
lent method for prematurely ruining a lead
acid bauery is to consistently undercharge it.
In the process of discharging, the lead plates
in a battery are convened to lead sulfate. If
the battery is promptly and fu lly recharged,
this sulphation is almost completely driven
back into solution, leaving the pl ates essen
tially unchanged. However, if the battery is

....
~

+

I <
+

Vref -
•

• Voltage Sense Element

••
+

I 1- ..,A +-
........... Vref

Sw~chlng .... •
• Element VoHage Sense

(trans istor or relay) Element

Solar
Panels

Solar
Panels

M y home is on wheels. My ham shack is
on wheels. I live in an old motor home,

often staying for months in remote areas that
lack any AC pcwer. I'm no rugged old geezer
when it comes to creature comforts. however.
~I y idea of roughing it is havi ng to warm
something up on the gas srove. instead of cau
terizing it in the microwave. Given this affini
ty for modem gadgets (and my inability to
convert my Yaesu to operate on propane gas),
l've been forced to come up with alterna te
ways of obtaining electricity for my comfort
and pleasure. My RV came equipped with a
big, stupid Onan generator, II uses a lillie less
than a gallon of fue l for every hour of opera
tion. regardless of whether or not it's power
ing anything. II 's c ranky to stan on cold
mornings. It interferes with my TV and HF
reception. During weekly skeds on 20 meters,
I lind myself shouting into the microphone to
make myself heard over it. II hunts. surges.
and revs for no apparent reason. It sets ofT my
smoke alarms. even when it isn't actua lly on
lire. In short. it stinks. Literally.

After several months of power generation
aggravation, I bought a combination invert
er/banery charger so I wouldn't have to run
the generator all the time. It's coolness incar-



ATTENTION
PUBLIC SAFETY ANNOUN C E M E NT

Tampering with Motorola's

Communication Technology is

Nothing Short of a Crime.

Motorola has been at the forefront of communications
technology for more than 60 years. Today, we offer a
greater array of communications products than ever
before. We are proud of our products and the vital
services they bring to our customers which are of
unparalleled public importance.

Theft of communications services and so-called
High-Tech piracy threaten the entire communication
industry's reputation for reliability. This conduct

not on ly damages the reputation of Motorola, Inc.
and the communications industry, but undermines
the very integrity of America 's publ ic and private
communications services.

Motorola intends to combat this conduct by
aggressively maintaining and enforcing its proprietary
rights to its hardware and software technology. Anyone
who has knowledge of illegal activities or has questions
concerning such activities is urged to contact Motorola
Inc. immediately at 1-800-325-4036. Contacts will be
kept confidential and may be made anonymously.

([!yMOTOROLA

® and Motorola are trademarks of Motorola, Inc., © 1993 Motorola, ire.
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Figure 3. Diversion control scheme.

Series Co ntrol Scheme

In my survey of what's already out there. I
found that one of three different techniques
may be used in the typical charge controller to
limit the solar panel's output upon completion
of battery charge. Each technique has its own
advantages and disadvantages.

See Figure I . The series -regulated ap 
proach uses a switch in series (surprise') with
the solar panel output to disconnect the solar
panels from the batteries as soon as the de
sired level of charge is reached. The biggest
advantage of this scheme is probably its sim
plicity. As with the other approaches. the ac
tual switch may be a relay contact, or one or
more power transistors. The relay-types cycle
on and off at long intervals (from several min-

utes to several hours, typically), while designs
that use power transistors may cycle at rates
up to several tens of kHz, a la Pulse Width
Modulation.

Shunt Control Scheme

The shunt-regulated approach shorts out
the solar panels as soon as the batteries are
charged. Solar panels, being essentially con
sta nt-current so urces, are in no manner
harmed by being: shorted indefini tely. The
output voltage just drops to almost nothing as
the currenl increases only very slightly above
its normal value. With a really low-impedance
shunt switch, the shorted-out power dissipa
tion can be held 10 very low levels. Note thaI
a blocki ng diode or secondary switch is used

in conjunction with the shu nt switch in order
to avoid also shorting out the connected bat
teries (defin itely something to avoid'}, Al
though the additional diode or switch compli
cates this approach somewhat, it sti ll has the
advantage of being a relati vely simple scheme
to im plement.

Diversion Control Scheme

Unlike the previous techni ques, the diver
sion-regulated approach doesn 't attempt to
prevent energy from reachi ng the battery as it
reaches fu ll charge, hUL instead siphons off
excess energy so as to maintain the desired
battery voltage. As the batteries top off, the
controller automatically switches a load bank
across them, so as to keep the voltage from

AT LAST!
NEW REV. 3.0 SOFTWARE UPGRADE for the NIR-lO IS HERE!!!

the information. NOTCHperformancehasalso been
enhanced.

The upgrade consists of two plug-in PROMS to
replace those presently in your unit. Price of the
upgrade is$25.00. tfyou areaN -I0 owneranddid

ive a ca ro elling you of the
,please end us your arne, call sign (if

rc ble, adi;e s. t lephonenumber,and NIR-IQ
L ,a ong with VIS .Mastercerd. check

or-money order if you wish to receive the upgrade.

The NEW Rev. 3.0 PROM sets are now available
from JPS Communications. This update adds a new
PEAK function to the unit to provide an additional
method of noise removal to the NIR mode. PEAK
may be used by itselfor along with theNIR mode to
effectively reduce 0 eliminate white/pinknoiseand
other simular types. This markedl r zes the
NIR-IO white noise reducti n-Vit Q • 0 in.
audio "surging" presen in of, 1(1 .

reducers. PEAK works by m , al
coherant signals in the audio passb ciii t e
effectivebandwidth to themininmm required to pass

All units now at dealers and from the factory are Rev. 3.0!
NIR·IO: $349.95 NRF-7: $249.95 NF-60: $149.95

120VACI12VDC Power Pack: only $16.00

TOLL FREE ORDER LINE 800·533·3819

P':2 II JPS Communications, Inc. P.O. Box 97757, Raleigh, NC 27624
TECH LINE (919) 790-1048 FAX: (919) 790-1456
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Table J. Meter shuns dermis (see text).

Approx.FuJl-Scale R2 Resistance Length 14 Ga. Wire:
Current (Am s): (Ohms) : (Inchesl:

5 0.0 100 47.54
1 0 0.0050 23 .77
15 0. 0033 15.85
20 0.0025 11 .89
30 0.0017 7.92
50 0.0010 4 .75

climbing any higher. As the load bank starts
to overwhelm the output from the solar pan
cts.thc battery voltage begins to drop. eventu
ally reaching a point at which the load bank is
automatically disconnected. This connection
disconnection process continues as long as the
solar panels arc producing a surplus of power.
thereby preventing overcharge. A big advan
tage of these controllers is thai they don", care
what son of power source is act ually doing
the battery charging; all they are concerned
with is keeping the battery voltage from ex
ceeding a SCi value. This makes them useful
in situations where solar banery charging is
supplemented by other charging sources Hike
wind chargers or water turbines). No mauer
how many different charging sources you add
to a battery bank. just one diversion regulator

will control them all. as long as the combined
current outpu t from all sources does not ex
cecd that of the regulator or thc load bank at
tached to it. The biggest disadvantage of this
scheme is probably the load bank require
ment. which forces you to figure out what you
arc going to do with any surplus power pro
duced by the system.

One nice thing about all three of these tech
niques is that once ttc batteries have reached
a slate of complete charge, the excess solar
energy docs not necessarily have to be dis
canted but can be instead used 10 power other
lower-priority loads. In the case of the series
and shunt regulation schemes, all you have to
do is substitute a power diversion switch for
the existing disconnecting or shorting switch.
For diversion regulation systems you just con-

ncct your alternate load in place of the con
troller's load bank. Any electrical load will
suffice. so long as it is tolerant of frequent
disconnects from power. In the case of diver
sion regulation. the load must also be ever·
present. and must be large enough to be capa
ble of swamping the output of the solar panels
on even the sunniest of days. Good potential
candidates for load banks would include wa
ter pumps (you can always stand a lill ie more
water in the stock tank as soon as the batteries
fin ish charging), cooling fans (keep the wife
and the chicken coop cool) and. in larger solar
installations. hot water pre-heati ng or electri
cal generation of hydrogen gas (for later usc:
as a fuel).

Note that all three of these regulation tech
niques are typically implemented with satu
rated on-o ff switching. Theoretically, you
could incrementally adjust the amount of \lolt
age or current being produced by your panels
as the battery charge increased, using pass
tran si stors biased in a linear mode , Th e
biggest practical disadvantage 10 this tech
nique probably lies in the tremendous amount
of heat that would be generated by the pass
transis tors at any point between saturation and
fu ll cut-off, All that heat would have to be
dissipated somewhere, and at the very least
would result in increased size and cost. due to
a rather herty heat sink! So. linear regulation
is probably flO( as well suited to the constant
current nature of solar cells as it is to power
sources with essentially unlimited supply cur
rents (like batteries and AC mains). The sole

We speciali ze in CB radio mod ification
plans and hardware. Frequency and FM
conversion kits. repair books. plans. high
performance accessories. Thousand s 01
satisfied customers since 19761Catat $2.

W~:;e"' Tower?
.,.. Holn ' :"oc.... ' )1;0 n.m.co .

P~I"nl ~ncJin!! RoorCrt"1 M.",nt
hol,h ya!!;,. corners. parahoia,.
'-"lalor,. t>.~n". ,,';r.. am..nn", . up
10 1U '<l n at \Ill mph. Compl..t...
""'y10 in,,"11 & rel1lOV" .

Antennas West 1.lu ~."' . S IH&HO_HoIW...,
Bu. ~ ~J61-S. Pn" u UT8"""" $1 801-373-8425
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NEW ONLINE CALL DIRECTORY

Our new HAMCALL service 9 ives you
494,114+ Hams, via your computer,
$29,95 per year - unlimited use!

BUCKMASTER PUBLISHING
Route 4, Box 1630 Mineral, VA 23117

7D3: 8~5777 800:282·5628

CJRCLE 1 ON READER SllIV1Cf: CAItO

/ 4309 Northern Pike Blvd.
Monroeville. PA 15146

FORI (412) 374-9744
K,t,Y$ %
ON"

FOR ORDERS OM.Y CALL- (800) a54-0815

SPECtA.LlNG IN PREOWNED
AMATEUR AND SHORTWAVE EQUIPMENT

BUY· SELL· LOVE TO TRADE
We CallY All Major Brands 01 New Equipment

PAYTV AND SATElliTE DESCRAM8L1NG
-1993 EDIllON.
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"RIG SAVER"
H.T. and Mob it Mounts

THE WORLD'S BEST
in ham radio boob and publica tion.

:zs page ulalog $1.00
O UlIide US... S1.00

1-219-594:366 I

T ownsend Electronics. Inc.
_ 41SS' PIerce..... L"j ~56:

Townsend Electronics, Inc,
,nulfu

C.M. Howes Kits
I.,

H.F. Amateur Equipment

TRANSVERTERS
VHF UHF MICROWAVE
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Figure 5. PC board f oil pattern (100%) and pans placement diagram (200%).

LM3 17LZ can' t regu late a voltage that ap
proaches its input value (e.g.. the battery volt
age), it is instead set to a lower reference volt
age ( ap pro ximate ly 6.5 volts}. T h e
R9/R I I /R12 pa ir scale the batte ry voltage
down to a value ro ughly comparable to this
reference . Since the 7~ I is incapable of output
voltage swing s comple te ly to ground, C R I.
C R2 and CR3 are used to prevent the 'loll or
so of outp ut normally present a t U2 from
keeping Q I turned on . In order to easi ly fine
tune the charge cutoff voltage and to Improve

exce ptio n mi g ht be in c o n
trollers for very small solar ar
rays. wh ere heat d issipat io n
could be more easily managed .

Anyway, this survey provid
ed a good starting poi nt for my
own des ign. For the switching
clement, I considered using rc
lays, po wer BJTs, and power
FETs. A powe r relay look ed
good from a cos t sta ndpo int
(you can buy a fog lamp relay
at wal-Mart for les s than $4,
an d you d o n' t ne ed a he at
sink), but the reli abil ity of the
contacts would always be sus
pect. Hig h po we r FETS a rc
eas ier 10 usc than BITs, and are
very reasonably priced, so they
look ed like the best choice. As
for the actual circu it configura
tion. I considered several Iac
tors important.

First, the usc of a transistor
in a series switch arrangement
would mean that some power
would be wasted in the voltage
drop across the transistor when
the battery was being charged.
This would reduce the effl cicn
c y o f the c ha rge co ntro ll e r
somewhat. Li kewise. the usc
of a shunt switc h arra ngement
wo uld mean that some po we r
wou ld be wasted in the voltage
drop across the blocking diode.

Seco nd . th e power be ing
dissipated across these compo-
nents (in ei ther configuration )
is si gni ficant for ra ther long
periods of time (whenever the
sun is shining and the batteries
arc not fully charged), wh ich
cou ld sho rt e n the ir li fe ex 
pectancy. A diversion regu la
tion scheme avoids these two
problems because no switching
or blocki ng devi ce is employed
between th e solar panels and
the batteries, and the diversion
load switching device is only
operated for brief periods aftn
the battery has reached full
charge. Th is impl ies good effi
ciency and reliabi lity. Since no
blocki ng diode or series switch
is used, there will be some loss
of efficiency with this arrange
ment. due 10 nightti me solar
panel reverse leakage current
(typically 15 mA per 50 watt
pan el ). but this is more than
offset by the higher daytime efficie ncy. So
there you have it-an FEr-switched diversion
regulator it is!

From that poi nt on, the design was pretty
straightforward. In referring to the schematic,
you ' II sec that U2 compares the battery volt
age ~ ith a refere nce developed by U I . and
turns on Q I as soon as the baucry voltage ex
cccds the level se t wi th R 12. Q I in tu rn
g ro un d s the a l te rnat e lo ad ( R2), wh ic h
swamps the output current being prod uced by
th e so lar panels . Note th at s ince the
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the controlle r 's res istance to mechanical vi
bration. a multi-tum trimmer is used for R I2
( 10 to 15 turns works nicely). The voltage dif
ference between termination and resumption
of battery charging (e.g.. the charger 's hyster
isis ) is adjustable via pot R13.

In addition to driving QI. VI also direct ly
drives the " BAlTERY CHA RG ED" indicator
LED. Note that un like some other charge con
troll er designs, this LED is not lit until after
the battery reaches full charge.

A si ngl e Internat ion al Rectifier 50 amp
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sents a small continuous battery load (less
than 20 mA under most conditions). but buys
some improvement in meter accuracy.

For case of construction, a printed circuit
board layout has been provided. Almost all of
the components carrying low currents mount
on it, while the components requiring heavy
gauge wi re moun! in what ever type of enclo
sure you des ire. I mounted mine in a wall
paneling cutout, using the al uminum cover
from a bakelite experimenter's box as the
front panel. These covers are available with
out the rest of the box from Dtgi-Key for un
der $2. Make sure that the PC board is mount
ed so that RI 2 and R13 can be easily adjusted
with everything buttoned together.

If a "live" diversion load will not be used

of difference between the output of a full y.
charged and a fully-discharged lead-acid bat
tery. Any small variations within that I volt
range would be difficult to read on an analog
meter, unless the meter scale was expanded to
remove the useless 0 to JO volt range of read
ings, (Whether your battery reads 10 volts or
something less than 10 volts is immaterial; in
either case you have a damn dead battery on
your hands" ) On the top end of the scale, the
normal charge-cutoff voltage for a lead-acid
battery can range as high as 14.8 volts. with
equalization being safely performed at up 10

16.5 volts (see the sidebar on battery charg
ing). This value sets the desired upper range
of measurement. For temperature stability,
current is always applied to CR6. This reprc-

Figure 6. The precise value f or Rl can be calculated after findin g the meter S resistan ce value.

R Var iab le

A~•• •
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12 VDC Meter DVM- " ./
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power FET is specified in the Parts List; it is
available from Digs-Key (70 1 Brooks Ave.
SOUlh. P.O. Box 677. Thief River Falls MN
56701 ·0677; telephone 1-800-DIG I-KEY for
a free catalog) for around four dollars. Other
smaller FETs can be substituted for lower
power handling requi rements, or several FETs
can be paralleled in extremely large installa
tions. I like using a well-oversized FET, fo r
rel iabil ity reasons.

The metering circuit I chose measures the
amount of current produced by the solar pan
els, and also determines battery voltage. The
vast majority of the charging current is borne
by R I, while a small portion of it is di verted
through the meter. Since the meter uses a I
rnA movement. the voltage drop across RI
never exceeds 50 mY, thereby minimi zing
power losses and heat dissipation. Physically,
R2 consis ts of a small coil of l4-gauge house
hold wire. the exact length of which is deter
mined by the desired fu ll-scale reading of the
meter. I set mine up for a full -scale current of
14 amps, but Table I lists the appropriate
lengths for some other fu ll-sca le values . I
chose l4-gauge because it is readily avai lable
in most hardware stores. Solid is preferred
over stranded.

To read battery voltage, R4, R5, R6, CR5
and CR6 are used in a voltage-scaling circuit
that allows the meter to read from approxi
mately JO volts no-scale to 16.5 volts fu ll
scale. The expanded voltage scale is impor
tant because there is typically less than I volt

il! $59900
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530KHz to 1650MHz
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in your installation. R2 can consist of 12 volt
light bulbs (headlamps for hi gh current appli
cations; # 1141 bulbs for smaller installations),
or power resistors. I recommend that the load
be spread among several individual resistors
or bulbs so that if one bums out, the controller
will still function (although at some reduction
in overcharge protection). Also, if bulbs arc
used. be sure to pick a bulb with long life
(e.g.• 1.000 hours for the #1 141, versus only
200 hours for the similar-appearing #1156
bulb). Using 24 volt bulhs in a 12 volt system
will also greatly extend reliability, although
more bulbs will be required. High-power load
resistors can be easily built from scratch with
nichrome heating wire (avai lable at most
hardware stores), and mounted in ventilated
metal boxes, ti n cans, etc.

To calibrate the meter for battery voltage,
set R5 and RIJ <It the middle of their ranges,
and switch S2 to the voltage scale. Disconnect
any alternate load. Apply +10 VDC 10 the
battery te rminals and allow CR6 10 warm up
for a few minutes before proceeding. Adjust
R5 to just below the point at which some me
ter defl ection starts 10 occur. Gradually in
crease the voltage at the battery terminals,
noting and recording the resulting meter read
ings. (These readings can be used later in re
labeling the meter face, if desired). As you in
crease the voltage, veri fy that the meter pegs
(Jut at a little over 16.5 volts of input. Next,
SCi the input voltage 10 the desired battery
charge cut-off value, and adjust R12 until the

BATTERY CHARGED indicator lights up,
There are no adjustments for calibrating the
current scale; the current readings can be read
off an ammeter connected in series with the
positive battery wire, once the controller is in
stalled and hooked up to the panels and bat
ter ies . Aga in. the current readi ngs can be
recorded for later usc in relabeling tbe meter
face.

During installation, I recommend providing
fusing between the charge controller and the
batteries, located as elose to the batteries as
possible. In some larger solar insta llations,
you might want to consider remote-mounting
the meter and PC board, if it will save you
any appreciable length of heavy-gauge (bulky
and expensivel) wire. If going that route, sim
ply mount the PC board, S I. S2, Fl . and the
meier in a box located fo r viewing conve
nience, and mount everything else somewhere
directly between the solar panels and the bat
teries. Small-gauge wiring (c.g.. telephone ca.
blej can then be used to connect the two box
es.

After the controller has been installed,
readjust R I2 for proper charge cut-off volt
age. The differe nce between charge cut-off
and turn-on voltage is set with R13, and will
vary with battery size and loading. Nonnally,
R13 should be adjusted so that CR4 does not
cycle more than several times a second under
light battery loads, but should never fail to re
sume charging when battery voltage drops be
low approximately 13 volts. There is some in-

teruction between tho sett ings for R12 and
R13, so several readjustments may be neces
sary to get the desired charge cut-off and re
sumption voltages,

The controller is heavily bypassed for RF
interference rejection. For best RF rcjccnon. it
is suggested that separate wiri ng be used to
connect the radiots) to the batteries. A metal
enclosure for the controller also helps and, fi
nally. a 100 l-LH RF choke can be added in se
ries with the fuseholder in panicularly stub
born situations.

If you have access to a computer, laser
printer, and drawing or drafting software, you
can relabel the meter face in a very profes
sional manner. First, recreate the physical di
mensions and markings of Ihe old meter face
with your drawing program, Next, substitute
your recorded voltage and current readings
for those of the existing meter face , in the cor
responding positions on the meter scale. Fi
nally, usc your laser printer to print the new
meter face on large adhesive-backed label pa
per (Avery 5165 or equivalent), and stick the
new face over the old one. Very spiffed!

In conclusion, I think you'll find that this
controller is the best battery banger for your
buck. It's efficient, reliable, and has all the
useful tweaks, Whether you 're building a
mansion in the middle of nowhere, sticking a
TNC on top of the local mole hill, or just need
a little something to keep your Argonaut' s
trolling motor battery from boi ling dry, this
litt le baby will do the job.

Model HF9V-X (shown to the left) for sons, 40, 30, 20,
17, 1S, 12, 10 and 6 meters.

P.O. Box 1234. Olmito. TJ( 78575 (210) 350-5711

Mode l CP X counterpoise kit for Buttern ut models
HF9V-X, HF6V, and HF6V-X; substitutes for ground or
elevated radials. Self-s upporting tubing bolts o nto
base of antenna. Mast not provided.

BUTTERNUT ELECTRONICS CO .
• C,

A NO-RADIAL VERTICAL
THAT COVERS 80 OR 75 METERS?

THERE'S ONE NO WI

No, we won't insult your intelligence by telling you that it's a
"haltwave" or that ANY vertical wilt operate more efficiently without a
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expensive fairy ta les ta lk to our com petitors! If, however, you've no
room for even the smallest radia l system just install the most efficient
multiband vertical in the bus iness , the HF9V-X, over our counterpoise
kit. You'll not only save a tidy sum but you' ll work OX that the shorter
and more lossy no-radial "hauwaves" can't touch because both the
HF6V-X and HF9V-X use longer active element lengths for higher
ra diation resis tance and greater efficiency on more bands than any of
the so-called haitwaves. Ask for our free brochure for complete specs
on all Butternut models and receive technical note DLS-1 "Dirty Li ttle
Secrets from the Antenna Des igner's Notebook") that shows you how
to calculate the probable efficiency of any vertical antenna us ing the
manufacturer's own specs so you won't have to learn the truth the
hard way!
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The Solar Control-ar A.'Few Words About Batteries
to this same 10.5 volts. As a nile of thumb,
for the smaller batteries; you tan multiply
the number of reserve minutes directly by
0.6 to arrive at an approximate equivalent
amp-hour rating for the battery. Therefore, a
50 amp-hour battery (or a battery with ap
proximately 83 minutes of reserve capacity)
can be expectedto deliver at least 2,5 amps
for 20 continuous hours , or at least 1 amp
for 50 continuous hours. Note,however,
that at current drains muc h higher than
those specified at the 20 hour rate the ca
pacity of the battery starts to decline dticto
internal tosses and chemicalinefficiencies

d in high currents . Consequently, this Same
( battery might only be ableto deliver 5 amps
.: for nine hours (45 effective amp-hours) , in

stead of the 10 hours (50 theoretical amp-
hours) implied by the banery'samp-hour
rating. Blgger baueries can deliver higher
currents without incurring this effect.

Like all lead-acid batteries, the life ex
pectancyofa deep-cycle battery is directly
dependent upon how heavily the battery is
discharged before being recharged. Batter
ies that are. routinely discharged to only 20
percent of their rated capacityhave a much
shorter life expectancy than identical batter
ies that arc rarely discharged below 50 per~

cent. This same trend applies at the ex
tremes-few batteries that are completely
~\ i s ch argcd will last for more than a few
such cycles. and most batteries that are nev

-er discharged below 80 to 90 percent of
their capacity will last almost indefinitely
(given proper maintenance). The moral:

-Don't buy a 100 amp-hour" banery ifyou
are plann ing 6n routinely us ing all 100
amp-hours between recharges. A good rule
of thumb states thatu deep-cycle battery
should be recharged before 80 percent o f

the capacity has been drained, with
50 percent being even better. Fifty
percent discharge represents-a
good compromise be tween battery
life expectancy and reasonable bat
tery bank size. Therefore, you
would do well to buy at least 200
amp-hours Worth of batteries to
meet your anticipated 100 amp"
hour discharge "budget."

Ambient temperature also has a
strong effect on batte ry.perter
mance. Most batteries are rated at
around 80 degrees Fahrenheit. At
higher .tcmpcratures they are capa
ble of g reater capacity. but their
life span is shortened, due to the
acceleration of detrimental chcmi
cal'reactions. At lower tempera
tures; they last longer than normal
(provided the electrolyte is not al
lo wed to freeze), but their capacity

"drops. At 32 degrees F, typical ca
pacity is r ed uced by 35 percent; at
o degrees F. it is reduced by 60
pe rcent; and at minus 20 degrees F,

is designed to deliver very large bursts of
current for short periods (when starting a
car), and then is immediately recharged (by

"the car's alternator). Most solar power ap
plications require the battery to provide
lesser amounts of current. but provide it for
extended lengths of time before receiving
any recharge/An automotive battery will
lose; a significant percentage of its full stor
age capacity after being heavily discharged
just one time. It will typically lose 50 per
cent of its-capacity after 20 such discharge
recharge cycles. (For our purposes, a heavy
discharge is one that removes all but 20 per
cent of the battery's original full charge).
By contrast, even the lightest duty deep-cy
de battery will typically tolerate 200 to 300
such d ischa rge -recharge cycles before
reaching a similar state; some of the heavier
deep-cycle designs can exceed 10.000 such
cycles. It is a common mistake to purchase
the "biggest batteries you can get" for a
new solar installation, usually meaning size
4D or 8D truck/ tractor batteries (which urc
conventional automotive designs) . Regard,
less of how "heavy du ty" a battery is
claimed tobe, if it isn't a deep-cycle design,
it won 't lastvery long in most solar applica
tions.

The maximum storage capacity of-a
deep-cycle lead-acid battery is usually spec
ifiedeither in amp-hours or in minutes of
reserve capacity. The amp-hour value refers
to the nurnbefof ampse'battery'will deli ver
over a specified period-of time (generally
implied to be 20 hours. if not specifically
stated), before the battery hasdischarged to
a useless level (around 10.5 volts). The re
serve capacity value specifics the 'number of
continuous minute s the battery can last
while delivering 25 amps. before dropping

Table 2. Non-sealed wer cell bauery states.

Table 3. Suggested charge and equalization voltages[or various batteries.

H,
Approx. State Specific No-Load

of Charge: Gravity: Voltage:

100% 1.270 12.70
75% 1.250 12 .5 0
50% 1.1 90 12.30

."
25% 1.1 50 12.10

DEAD! 1.1 20 11 .80
. . .

.. '

Charge Cutoff Maintenance Equalization
Voltaae: Volta e: Volta e:

Wet-Cell Battery @ 80° F. 14 .4 13 .5 16.3
Wet-Cell Battery @ 100'F. 13 .9 13 .3 15.8
Gel-Cell Battery @ 80' F. 14.4 13 .8 (n a)

Gel-Cell Batterv @ 100' F. 14.1 13 .8 (ria)
• •

Some Battery Basies

The lead-acid battery types that are most
co mmo n in solar applications are all of
deep-cycle design. This is significant, be
cause a deep-cycle design stands up to re
peated heavy discharge-recharge usage
much better than a battery of ordinary auto
motive design docs. An automotive battery

While most other components in an alter
nate energy system are virtually indcstruc
table and maintenance-free (with the possi 
ble exception of wind chargers and water
turbines). the selection and maintenance of
electric storage batteries can make or break
the entire Installatio n. Make your battery
selection carefully and maintain i t properly
and it will serve you wel l for years. Make
the wrong choice or negreet you, inve st
ment and you will soon have another oppor
tunity to make a wiser buttery purchase!

Storage batteries used in most solar pow:
cr applications are either lead-acid or NiCd.
Lead-acid batteries can be cheaply pur
chased new almost anywhere. while NiCd
ce lls are generally available on ly as surplus .
The big ad vantages lead-acid cells have
over NiCd s are that they are more efficient
to recharge (only 15 to 20 percent of the
charging energy is lost, as compared to 25
to 35 percent for NrCds), they offer better
voltage regulation under load . and they are
usually cheaper than surplus NiCds. On the
other hand, NiCds are much more tolerant
of extreme discharges. and are not as prone
to permanent damage due to repeated un
dercharge or long-ter m storage in a dis
charged state. Since the vast majority of so
lar installations tL'>C lead-acid batteries, most
th e foll o w in g information wi ll Ce nte r
around them .
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it is reduced by better than 80 percent.
Their ability to accept a charge also drops
along with the Ihcrmometer. In general. the
best tradeoff between efficiency and long
life occurs when the battery is maintained at
around room temperature.

As a battery is disc harged. the sulfuric
ac id solution inside each cell is gradually
converted to ordinary wate r. Consequently,
the speci fic g ravity o f this solution a lso
drops as the battery discharges; this change
can be easily measured with a hydrometer
in order to determine the battery 's s tate of
charge. A good battery hydrometer includes
a tem peratu re correction sca le (specific
gravity vers us battery charge varies some
what with temperature). and will often pro
vide readings that are more precise than
those obta ined with a vo ltmeter. Specific
gravity readings sho uld be taken by insert
ing the hydrometer s uction p ipe into the
battery cell , squirting the e lectrolyte into
and out o f the hydrometer se ve ra l t ime s
(electroly te agitation improves accuracy).
and then reading the hydrometer while the
suction tube is still inserted into the cel l.
Keeping the suction tube in the cell while
taking readings minimizes the chance o f
spilling the electrolyte 00 feet. kneecaps. o r
any other exposed appendages. Read the
hydrome ter scale at the center of the fluid
inside the tube. no t at the edges. Note thai
any heavy battery charge or discharge cur
rents drawn jus t prior to taki ng spec ific
gravity or voltage measurements will have
an adverse effect on the accuracy of the
readings. Specific grav ity readings are also
helpfu l in de termining the overall health of
a battery, For example, differences in spe
cific gravity of more than 0 .050 between
any two individual cells in a battery gener
ally indicate that the battery is headed for
problems. By taking specific gravity read
ings every month or so you can catch bat
tery problem s before they cripple the entire
system.

Table 2 is helpful in determining the sta te
of charge of a ba ttery, using either a volt
meter or hyd rometer. Note that this table is
applicable o nly to the non-sealed wet...elec
trolyte batteries . For obvious reasons. a hy
drometer should never be used on a sealed
battery (wet or gell).

What To Buy

Among the dcep-cycle variants , the most
common type is the Rv/Marine. typicall y
sold by hardware and department stores in
automoti ve package (or "group") sizes 24
and 27. Typical ratings for this class o f bar
tery arc 70 amp-hours (1 10 minutes) for the
size 24, and 105 amp-hours (170 minutes)
for the size 27 . These batteries represent a
reasonable val ue in smaller so lar systems,
or in installations where space is at a premi 
um. However. as dee p...cycle designs go.
they are lightweights, wi th rel atively short

life expectancy in heavy service. This defi ...
ciency is primari ly d ue to the use of thin
lead plates used in their cons truction. and
the low antimony c onten t of the p late s
themselves. The nex t most common deep
cycle version is probably the gol f cartzc lec
tric vehicle. typically sold through battery
supply houses. some wholesa le clubs. and
an occasional departme nt store (frequently
by catalog only). These batteries are all of 6
volt design (you use two in series to ge t 12
volt banks), and typically cost a tad more
per pair than a single size 27 RV/Marine
battery. T hey provide su perior service i n
most so lar appl ic atio ns (due to thicker
plates and higher anti mony co ntent). and
probably represent the best value for small
to mid-sized installations. Typical rat ings
are 220 amp-hours . or 400 minutes of re 
serve capaci ty.

Industrial (floor sc rubber) batteries are
probab ly best described as go lf can batter
ies on steroids. They arc 6 volt. with much
taller cases than golf can batteries. They are
typically rated at around 350 amp-hours.
and they also make e xce llent choices for
small-to-mid-sized solar applications. They
are availab le from the larger battery supply
houses. or may be special -ordered (along
with ordinary golf cart batteries) from auto
paris stores like NAPA. High-quali ty deep
cycle batteries for marine applications are
manufactured by Surrene and by Rolls. in a
variety of sizes. T hey are o f very heavy
construction, with very thic k. high an timo
ny con tent plates. M any marine su pply
houses stock them, and they work very we ll
in solar applications.

For non-mobile installations . realty large
deep-cycle batte ries arc o flen employed .
For examp le. 12 volt electric fork lift batter
ie s are ava ilable with typical ratings of
1.000 amp-hours. Life expectancy is around
10 years. and the cost brand-new is under
$2.000. Surplus tele phone cells arc also
popular. with ra tings of 1,200 to 2,500 amp
hours being commonplace. These cells are
sold ind ividually (each cell is 2 VOIIS and
weighs between 300 and 500 pounds). life
expectancy is greater than 20 years for new
ones.

A good used set will have at least 10
years of life left in it. and is available for
around $400 to $800 per J2 vo lt group.
Oeu-elecrrotyre (gell -cell) batteries are be
coming cheaper and mo re popular for solar
applications. Available in group 24. 27. 4D,
8D and 6 volt go lf cart sizes, they offer very
good pe rform ance, wi th virtually ze ro
mai ntenance. Where o rdi nary " wet cel l"
batteri es req uire month ly checks o f e lec
trolyte le vel s, the gel cells are comple tely
sea led, with nothing to replenish. They al so
offer higher charging efficie ncy than ordi
nary batteries, and provide slight ly higher
o utput vo ltage down to complete discharge.
Examples of thi s class of ba ttery are the

Johnson Dynasty. Exide Nautilus Megacy
cle. and Dryfit PrevailerlSonnenschcinl De
ka brand s. Don't confuse these batteri es
with the "maintenance-free" wet-electrolyte
RVillarine ba tteries being sold in some de
partment stores under brand names such as
Delco Voyager and GNB Stowaway. Unlike
the true gel-cells, these batteries offer little
improvement in performance over the stan
dard RVlMarine models.

How To Keep Them Happy

Although routinely overlooked in the bat
tery manufacturers ' literature and in many
references, most deep-cycle batteries (with
the exception of the gel! ce ll and other total
ly-sealed varieties) are benefited by a peri 
odic, controlled overcharge. often referred
to as an equalization charge. To equalize a
battery. the charging is allowed to continue
for so me time past the point at wh ic h the
battery is normally considered to be " full."
taking care to avoid excessive bauery hear
ing or e lectrolyte boil -off. In a typi cal
equalization cycle, the battery voltage is cl
lowed to ri se to appro ximately 16 volts .
where it is mai ntained for up to eight hours
by adjustment o f the charging current. This
process helps to milt up the electrolyte,
which otherwi se tends to " stratify" (e.g..
separate into o verlapping layers of acid and
water). It is also useful in removing some
sulfate deposits . When performed properly,
equalization doesn 't ma ke the battery boil
over, but does produce fairly vigorous bub
bling. At the termi nation of this cycle you
can expect to add some water. Most buttery
manufac tu rers conside r one eq ua lization
charge a mo nth to be appropriate for bauer
ics that arc in a continuous state o f charge
and di scharge; less Often is adeq uate for
batteries that see a lot of standby se rvice.
Due to the generation of considerable gas
that accompanies this process, equalization
shou ld never be performed on a sealed 0

gcll-electrolyte battery. (Because the ir elec
trolyte is gelled, stratification is genera lly
nor a problem with gell-cclls. anyway ). Al
so. most 12 volt appliances will not tolerate
16-p1us vol IS, so remember to disconnec t
everything before you equalize. Table 3
s u m mari zes the su ggested c ha rge a nd
equalization voltages for various batteries.

Finally, remember that lead-acid batteries
generate highly explosive gasses. The larger
the battery ban k, the more gas produced.
Don't mount any battery in an unventcd lo
cation, and avoid any sparks o r open flame
around the battery (particu larly during and
shortly after rec harging). Making or break
ing electrical connections at the battery tcr
m tnats is particularly dangerou s. Battery
explosions often shower large areas with
acid. Wear eye, face and skin protectio n,
and give the bank plenty of time 10 "air out"
before attempting any mainte nance or in
spec tion.
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The Solar Control-ar

If you arc buying new solar panels. you
will probably find that models in the 47 to
65 watt range represent the best value (e .g.•
most watts per dollar), if that size range will
serve your needs without overkill. This
range is where the sales volume currently
lies for large-scale power production (e.g.,
for homes and small businesses). Excellent
quality is the rule throughout the industry,
with limited warrantecs typically ranging
from 10 10 12 years . Actual expected life is
anyone's guess, but figures of 20 to 30 years
arc routinely tossed around. There isn't too
much standardization in panel sizes among
the offerings from different manufacturers.
so pick your brand and mounting hardware
carefully. Also, the power dcnslty tamount
of power produced per square inch of panel
area) varies SUbtly from one model and
man ufacturer to the next. This means that in
some app licat ions where space is very limit
ed, Model X might mee t performance ob
jcctivcs where Model Y wouldn't , In pick
ing a panel model, you should consider the
anticipated temperature operating range of
the panels, t he efficiency of your charge
controller, and your battery maintenance re
quirements. As the temperature of a sol ar
panel rises, its output voltage drops. If your
panels will be located in a very hot climate
and/or are mounted in such a manner as to
hinder air circulation around both surfaces,
you should limit your panel selection to
models that offer the highest charging volt
ages (typically around 17 volts at rated out
put current). Some of the lo wer-vo lt age
"self-regulat ing" panels are designed to be
used without a charge controller in applica
tions where the load attached to the battery
is anticipated \0 be constant enough to avoid
boiling dry the electrolyte , S ince the output
voltage of these panels has been intentional
ly reduced, the likelihood ofbattery damage
is small. Unfortunately, so is the likelihood
of ever fully rech arging the battery. High
tcrupcrmurc becomes even more tmportam
if you will be periodically equalizing your
batteries, since this process can require bet
ter than 16 volts under full load from the
panels.

Finally, if the output voltage of your pan
els is marginal under hot conditions, a
charge co ntroller with excessive internal
losses may aggravat e the problem. T ry to
pick a controller that has less than 0.5 volts
of drop under your maximum anticipated
charge current (the controller described in
the accompanying article has virtually no
internal losses), If you will be buying your
panels surplus, you are pretty much stuck
with what 's available. If possible, obtain
pennission 10 return the panels for a refund
if an initial test shows that they are produc
ing considerably less than their new rated
current and voltage. Look for water leaks in
Ihe scams of the panel g lass. If the panel has

Continued on page 38
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And a Few More Words About Solar Panels

Parts List
Resistors (1/4 wall 5% unless cmerwese stated)
R1"Meler Shunt (see text and note below)
R2"Alternate Load (see text)
R3o=S .1 ohms
R4=10hm
R5=100 ohm sing~-tu rn, li near taper trim pol. Bourns series

#3323W or series #3362U. Available through Digi-Key.
R6=l00 ohm
R7=lK
RB=240 ohm
R9;tOK
R10=10K
Rll =4.7K
R12;10K multiple-tum li neartaper trim pol. Bourns series #3006P

or Spectro lseries #43P. Available thouugh Digi-Key.
R13;lM single-tum linear taper trim pol. Bourns series #3323W or

series #3362U. Avai lable thouugh Digi-Key.
R14=2.2K
A15=10K
R16=470 ohm
Capacitors
Cl =l00flF 2SV electrolyt ic
C2=2.2).1F tev eiectroiync
C3=0. l).1Fceramic disk
C4=0, 1).1F ceramic disk
CS"0.1).1Fceramic disk
C6=O.l).1F ceramic disk
Semiconductors
CR1 ,2,3,S=1N914 small signalDiodes
CR4=LED
CR6=9, t v, 1w Zener diode
Q1=IRF-Z40 50 amp power MQSFET
U1=LM317LZ a-termnatadjustable regulator
U2=741 single op-amp
Meter
M1 =0-lmA
Switches
Sl =SPST
S2=SPDT
F"~

F1=0.5A
Miscellaneous
heat sink
enclosure
fuse holder

Drilled and etched PC boards are available lor $3.50 plus $1.50 S&H trom FAR Circuits, 1BN640 Field Ct.,
Dundee IL6011B.

Note (Calculating RI): Due to the large amount of current and very low resistance value of A1, this resistor is
best built ffom scratch. R1 is an ammeter current shunt. and physically consists 01 nothing more than a precise
length of 14 gauge household wire. The proper wire length is shown in Table 1. There is nothing unusual about
building it---lt can be wrapped i.n a con. wadded-Up, or just left hanging. As shown in the schematic, meter M1 is
connected through it with a couple of ordinary hook-up wires . Since the vast majority of current is carried
through A1 , the wires to the meter can be ot most any convenient gauge.
The value for Rl can be determined after the decision is made on maximum current through shunt load R2 and
me lull scale meter movement current and meter resistance. All current meters have some small value of resis
tance. II you don't know that va lue, you can calculate it with a simple experiment:

Let 1M"full scae meter movement current
RI = meter shunt resistance
II "maximum load current into the shunt R2
RM= resistance of the current meter
Take a vanabje resistor that has a value of 2 X 12 vollsllM'
It the 1M current is 1 rnA, then the variable resistor should be greater than 12 enor approximately 30 kQ. Con
nect the meter and variable resistor (adjusted /0 maximum resistance) as shown in Figure 6. Slowly adjust the
resistor unlilthe meter is reading full scale (1 mA in this example). Now measure the very small voltage drop
across the meter with a DVM. This voltage drop divided by thefull-scale current meter reading will 00 the meter
resistance RM.
Now the value ot R1 , the shunt resistor, can tie determined for the full scale current meter With the calculated
meter resistance 01 RM:

'MA1 =- - RM
"



~RC
Fully Automatic MOSFET

HF LINEAR AMPLIFIER
• 1 KW No-TuNE POWER AMPLIFIER
• 48 MOSFETs SINGLE ENDED P USH-P ULL (SEPP) DESIGN

• BUILT-IN A UTOMATIC ANTENNA T UNER
• HIGH -EFFICIENCY SWITCHING POWER S UPPLY

I,

I,

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

_ _ _ nology found in JRC's professional
high-power rad io t r ansmitter s.
Featuring a heavy-duty power amp
that incorporates 48 RF power MOS
FET s to ensure low distortion and
clean output up to 1,000 watts (100%
duty cycle, 24 hour) SSB/CW, plus a

high-speed automat ic anten r~~;;;..:~~::~::;::
with memory capacity of 1820 cha _
nels for instant QSY. Plus a high
efficiency switching power supply _
(80V-264V) with power factor cor-
rect ion to supress AC line currents,
an autom at ic antenna selector for
up to four antennas and a wireless
remote control unit.

loiReI 3apanRadio Co.,.ltd.
430 Park Ave. 2nd Floor ~ew York . XY 10022

Phone : (212)35S.1180 Fax : (212)319·5227
Telex: 9611 H JAPA'" RADIO ",YK
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$229.95

800-234-8458
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Your One-Stop Shopping
Headquarters

If! stock and ready to ship direcl lo you

Relerence Manuals, Shortwave Handbooks
AAAL Books, Antenna Ha ndbooks, UHFNH F,

Books Fo r Beginners, Code Tapes and
Software For The Computer

Tum 10 pages 94 & 95 to see ourcurrenl selection

Don't Delay - Call Today
Our order depa rtment is just a phone call aWBY-_.....

IIIII!I

Pasokon TV

Continued/rom page 36

doesn't have to be expensive anymore
Quality Colo r SSTV

is easy and affordable with pasokon TV.

Uncle Wayne's Bookshelf

(
•

Abso lute Value Systems

1 15 Stedm an 51. #7
Chelm sfo rd, MA 0 1824- 18 2.3

(508) 256-6907

and build yoursel f), b ut they do add Some
e xpe nse and maintenance require ments to
the sys tem. If the size ofyour s ystem is
m argina l. bu ying additi onal fixed panels
might be just as cost-effective asinstantn g
trackers. During the wintertime. much of the
advantage in tracking the sun is lost, since it
never rises very far above the hori zon , and
doesn't travel very far horizontally between
sunrise and sunset. Also, on overcast day s, it
makes litt le difference which direction the
panels are fac ing, but installing additional
panels will always provide some addi tional
output. However, if you don' , use a tracking
system. be sure to include provision for sea
sonally changing the elevation o f the panel s,
An adjustable bracket costs little more than
a fixed mount, and the improvement inpow~
er output is almost always significant. III

Slow Scan
Television

New - 55TV Explorer $94.95
Small rece ive-only interlace p lugs into serial port.

60lh req" 'e IBI,I PCI'"T Of~"ble. '266 '" bel'e, CPU. colo< VGA
d1splay, I,IS·OOS. P_ . incll-do I,oe ohpping 10 U.S.A. W,.. Of cal
!Of""""",,,Ie~a~.

Send and receive all popular mod es.
Hardware lnte rtace fits inside computer

Please w rit. lor more inlo(m~li Oll . To order, seno <:heel< I·

or MO, aOd 53 Sili, NJ address aOd G% tax, I\I10roors ,
5Ilippeo 2·0ay al~ Your Saliareelion Ie f ully Gue..nteed. I

l1>o 6-po« ~n1UX 0;00" MaIn.<~ em
_uTNC,~~"'lQ<m,_........-tIin.&

........ ..n.-r. t»<l«I' ... 1UIIed _ ""'" ,....
'""'tmOOm. 1I "... llI'-'lF_,.. .....~
",_etp<Nll-e_lhUy~aoO

"""-' ",lb ....... lb<NET '" ROSlO_,
",ttwe-e. SZ4 9)",~ki"",SJ~.9'j ..·
,;cmbI«L Ad<p«n lor DRSl, MFI '" M.A 1NC>
••,,,,",,y S2 .4~""",, _.pocly INC_.

n . "'In<'l_ !odepIc<_'..... INC
., ,,,,,,,",,,, ' ''' ' W_ Mo!n<110 '\' '' '
"..." n<... c"""",~ rob .,.
I<'fw" """' , s~..,. til _ . .....
...n pl<'ny, or '" an.:ll, few--.
(IjI;e ,I:IS' '" OX 0.-) dinl<tly III"'"
"""""" ", ... r",_~!
Onl, $2.'/' .. , 10.. '" 10'.95 ....."b~

"'Ir<t- ...- Sl. """"'~
To _, a 011 »re.....,.\l<S " fen l'NC., bloo~(Y.I,~l) ..-.I, '-"-

I Sopply 4 'NC C2h1e,q thopopulilt Tt- I{j( ICS-IOJ IonIo __ ,S:/->91 !. ;
I

For ell Ms-DOS compulersllnciudinll ieptope).
Aveileble et deele.., thlll asTor 73or ..nd $29,95

t
+ 53 S&H (CA re,id.nll..xl 7.75% l ex) to:

GOTE, P.O. Box 3405, Depl, MS, 7S
Newport Beech, CA 92659
Specify 5 \10 or3Y1 Inc h dlek

(pnc.lncludes 1 ye.... oll... upgrades)

bare wires for electrical connections, wiggle
the wires while checking the output under
load to insure that the panel connections are
not intermittent. A panel wi th faulty connec
tions will often show sufficientoutput volr
age under no load. but will drop to almo st no
output when an y app reci able cu rrent is
drawn, Beware of stolen panels, Some bar
gain panels bei ng sold at flea markets were
originally "liberated" from mountaintop ra
dio sites or Rv'ers tn the desert, If the pan~

ers are engraved or otherwi se marked, make
sure that the se ller has a believab le story as
to thei r ancestry, Take names and addresses.

In most installations, you have a choice
between tracking the sun wit h the panels, or
leaving the panels in a fixed position fo r the
day, Auto-tracking panel mounts are co m
mercially available (or can be fun to design

Amateur Networking Supply
Posl Olllee 80x 219. Montvale New Jel sey 07645-02t 9

Join the latesl Packet Radio excitement - building
ee nelWOlks thal make rl al l pDSSIble. Usng ordiMIY

I Packet TNCS wrth network software Inslallecl, you too
can e:q::and the eXISting network, or start yourown!
A~ has all of the haro-tI>llnd parts !hat will bring
IIall together:

CIRCLE 1930,. RIEJd)ER SER VICE CARD

I\FlE YOU a UILOING 1\ ~ ...,....

Packet Network?

IT'S A SNAP WITH THE ELEOANTLY SIMPLE
MORSE TUTOf'l ADVANCED EDtTION FOR
BEGINNERS TO EXPERTS_AND BEYOND

Morse Cod. I• .,;:hing ,otlw, re 1I'0m GOTE I, 1"
mo,t popul.lr in l h. world-and lor good re.lIOn.
You' t1Ie, m qulctce,t with the mew! modem leachIng
method_Including F. ....wotlh or et,ndard cod"
on-screen II.shc,f4" ..ndom cnsrecters, word••nd
billions of oonve"",ion'llu... nl eed10 conl. in every
requi.-.d ch.racler every lime-In 12 eHy le...on••

S...... lhrough bolhersom. plll"u' In OM tenth of
, wof4 per mi nute IIepa. Or, creete your own drills
snd pley lhem, print them end Nve l"-m 10 disk.
Import, en,lyu end conn" led to cod. 10' eddil lon.
' I drills.

Get t"- sotlwsre l he ARRL " l1s snd uses to creele
their prec1lce end lesl tepH. Morse Tulor Advenced
Edition Is epproved l or VE eums " ell level, . Morse
Tulor i'llrell-MOfIe Tulor Advsnced Edition Is even
beIler_ne1 II's In use.selecleble color. Order yours
10000y.

NEW!
400

WATTS
AVG.

(144-148 MHz)

n IymMS TEL 1310) ua-ml
~,D. Bil 25845 FAX (310) 473-4038
lDI Anella, CA 9DD25

TE
S YSTEMS

50 MHz 052{)B .5 25 BNG
5{) MHz 0520N .5 25 N
144 MHz 1420B 5 24 BNG
144 MHz 1420N .5 24 N
220 MHz 222{)6 5 22 BNG
220 MHz 2220N .5 22 N
440 MHz 4420' 5 18 ONe
440 MHz 4420N .5 18 N
1.2 GHz 102QB .9 14 BNG
1.2 GHz 1020N 9 14 N

Clnsult wour lotlll dill. (J" send directly lor further
IJOdu:t inlormatin All Pflxtll:ts Made in USA.

50 MHz
0503G 1-5 10-50 6 15/0,6 LPA
0508G 1 170 " 15/Q.6 S"'"',
0508R 1 170 " + Repeater
05106 10 170 25 15/0.6 S"'"',
OS10R 10 170 25 -t- Repeater
055{)G "0 375' 60 15/0.6 HPA
0550RH "0 375 60 + Repeater HPA
0552G 25-40 375 55 15/0.6 HPA
OS52RH 25-40 375 55 + Repeater HPA
144 MHz
14036 1-5 H)·50 6 15/ll.6 LPA
14066 25 100 12 15/ll.6 Stonlard
14096 2 150 25 tses Stinlard
1409R 2 150 24 + _..
14106 10 160 25 15/0.6 St<YlClard
1410R 10 160 24 + - ,.
14126 25-45 160 20 15/0.6 St<YlClard
1412R 25-45 160 19 + -,.
1450G 5 350 56 15/0.6 HPA
1450RH 5 350 56 + Repeater HPA
1452G 25 350 50 15/ll.6 HPA
1452RH 25 350 50 + Repeater HPA
1454G 50-100 350 40 15/0.6 HPA
1454RH 50-1 00 350 40 + Repeater HPA
220 111Hz
22036 1-5 10-40 6 14/ll.7 LPA
22106 10 130 20 14/ll.7 stacam
2210R 10 130 19 + Repeater
2212G 30 130 16 14/0.7 Stit"1dard
2212R 30 130 15 + Repeater
225{)6 5 220 40 14/0.7 HPA
225{)RH 5 250 40 -t- Repeater HPA
2252G 25 220 36 14/0.7 HPA
2252RH 25 250 36 -t- Repeater HPA
2254G 75 220 32 14/ll7 HPA
2254RH 75 250 32 + Repeater HPA
440 MHz
44036 1-5 7·25 4 12/1.1 lPA
4410G 10 100 19 12/1.1 S"'"',
4410R 10 100 18 + Repealer
4412G 2030 100 19 12/1 .1 S"'"',
4412R 2030 100 18 + Repealer
44486 5 100 22 1211,1 HPA
4448R 5 100 22 -t- Repeater HPA
44500 .10 175 34 12/1.1 HPA
445{)RE " 0 175 34 + Repeater HPA
4452G 25 175 29 12/1.1 HPA
4452RE 25 175 29 + Repealer HPA
44540 75 175 25 1211.1 HPA
4454 RE 75 175 25 -t- Repeater HPA

~
...1 U.IJ _ &.---'"_._--- ' .

MUUU 1410& IIDDEl 1450&
tTllIUI ."

Al arrPilieJs (rooo-rpt~ are linear, al~nme wKh fully
artornatic T/R switching al'l'l PTT capabilrty. The receive
lleallllS use GaAs FET tlevices rated at .5 dB NF with+18
11Im 3rd orcIet II'. LPA, StaOOard and HPA amps are
interrrittentduty design SUitable III baseal'l'l mlilile eoeatoi
Repeater arrrs are COO~IU)IJS duty, class C.

Am,llfl l r tllpabllltllll: Higtl-power, J1arTCM or wideband;
100-200.MHz, 225-400 MHz, 1-2 GHz, Military (28V),
Comrnt'fCial, etc. - IXIOSUIt factory, A C{ITlllete line 01 Rx
pearree also available.

CIRCLE 232 ON READER SERVICE CARD
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73 Review
Num ber 7 on your Feedback card

Ramsey Electronics
793 Canning Parkway

Victor NY 14565
Telephone: (716) 924-4560

Price Class: $ 149.95 without dlassislknob kit;
$24.95 for matching e x cha.sslslknob kitRoll your own 2 meter rig.

by Peter Putman KT2B

Ramsey Electronics FX·146
Transceive r Kit

Photo A. The Ramsey FX-146 2m FM transceiver kit.

Okay, you're a typical ham and like 10 fire up
the or soldering iron once in awhile. lei's

say you just founel $175 slashed away for a
rainy day or the next trip 10 the Dayton
Hamvention. (Sometimes they are one and the
same!) What would you buy? leI's see, how
about a 4 wan, diOOe-programmable. packet
ready 2 meier synthesized transceiver kit? And
it has to have a snazzy-looking cabinet kit with

knobs. Wait, it should also be able 10 work with
virtually any speaker/mike on the markel! And
the receiver coverage should be broadband to
pick up NOA weather signals.

Kinda picky, aren't you? Good thing thai
John Ramsey of Ramsey Electronics thinks
lhe same way you do. and makes the FX·146
transceiver kit!

Overview

Yes, the FX146 is a pretty neat piece of
work, and a proud successo r to the original
FTR-146 kit, introduced in 1991. For your mon
ey, you gel a state-of-the-art radio with a pro
fessionally-screened G10 ci rcuit board that's
easy to put together, easy 10 test, and works
very well on Ihe ai r. Bell s and whistles have
been kept 10 a minimum, with the emph asis on
a well-thought-out design employing the Mo
to rola 145152 phase-lock -loop synthesizer
chip and your everyday, garden va riety 1N914
diode for frequency selection (see Photo C) .

The concept behind this rad io is simple, but
clever: Build your own 2 meIer rad io, and while
you do you'llleam how all of the part s and ci r
cuitry work . Should repairs be requi red, you
won't hesitate 10 open the cover and "dive in"
to fix it. What's more, you'll take more pride in
this radio precisely because you built it your-

self. (And, of course, Jet's not forget that you
saved a few dollars along the way!)

I bought my FX-146 at Dayton '93 strictly on
impulse-ft was, after an, a rainy day-so after
a brief discussion with Tom Hodge WA2YTM at
the Ramsey booth, my wallel was ~ghter and
my carry-atl bag somewhat heavier. Tom fig
ured it would take me about three evenings to
put the kit together and get it on the air. (Nole
to novice builders: The term "evening" is a
standard measurement among kit buiklers lhal
has about as much relevance today as "fur
longs per fortnight.- A more realistic appraisal
of Ihe time required to build this kit mighl be six
to eight hours, depending on how methodically
you work. )

When you f irst open up the kit package,
YO U'll nolice all of the parts and the circuit
board neatly sorted into clear ziplock bags. All
parts are Clearly identifi ed , and all ICs are
wrapped in foil for static protection.

If you bought the chassis and knob kit, it too
is packaqed carefully 10 minimize scratching.
Bul the best part of the kit is the instruction
manual, which answers every pos sible ques
tion you could have as you proceed with as
sembly.

This manual is over 130 pages long and
contains detailed parts lists, assembly instruc
tions, schematics, a parts overlay, and a good
deal of what I call "pep talk"-addilional materi
al not usually found in kit instructions which is
designed to motivate you 10 want to build the
kit and have fun while doing so. In some cases
this is nothing more than illustrating how sim
ple the step-by-step procedure is.

The manual also provides a good many
helpful notes and tables on how synthesizers

worIt, how 10 select the right antenna, and hOw
to selecl and program your desired Channels.
I've buill q uite a lew kits over the past 25
years, so believe me when I tell you the manu
al can make or break a kiI! The standard for
me has always been the Heathkit manuals,
and the FX-146 manual compares favorably
with any I've seen from Benton Harbor.

Construction

Kit assembly is fai rly simple. I suggest locat
ing a number of half-pint plastic: deli containers
to hold an parts as you proceed. Another use
ful trick is to double up a piece of masking
tape, stick ilto your work surface and use it to
hold loose components unt il needed. Many of
the parts supplied a re already allached to
taped rolls, such as the 1N91 4 diodes and
many small capacitors and resistors. A low
waneae iron (say, 40 wetts) as well as a pair of
diagonal cullers and small pliers wi ll suffice as
your tool kit for most of the assembly.

like the aforementioned Heathkit manuals,
Ramsey employs the double-check system
during assembly. You locate the part, Install it,
solder and then "check off" the corresponding
box next to that instruction. After you finish a
section of the board, you go back, inspect your
work and check off again to confi rm you did the
eteo correctl y. A simple idea, but it rea lly
works! Even experienced kit builders such as
myself find this system very helpful.

Before you begin each section, there is a
thorough description of the ci rcuit and how it
works-sort of a mini-tutorial on the fly. Alter
reading these sections, you then proceed to
actual assembly. Ramsey's approach is to di
vide the construction into 11 stages. As you fin
ish each slage, you can perform a short lest to
make sure everything was done correctly. This
will do wonders for your confi dence as you
proceed to the next section, and should a
prob lem develop it can be isolated and fixed
quickly.

Once all of the stages have been tested
(with the exception of the RF amplifier), you'D
need to load up at least one diode matrix into a
channel. I found the easiest way to do this was
to raise up the edges of the PC board on two
wooden blocks about three inches above my
workbench. This allows you to drop aD of the
diodes through their PC mounting holes and
solder tne cathode ends to the lJ-shaped buss
bar. Once you've done this, flip the board over
and solder the anode ends to the PC board
traces.
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Photo B. Close-up of the FX-146 (top view) showing all components. Note the clean. simple
design.

Clip excess leads off carefully.
One word of advice when doing this: Make

sure you solder the cathode-to-buss connec
tions carefully. It might even be advisable to
bend the diode leads into a hook and hang
them over the buss wire before soldering. I had

a few cold connections and certain channels
wouldn't work when selected.

Performance

The FX-1 46 works surprisingly well, given
the simple design. Front-end sensitivity is

claimed to be less than 0.35 IlV for 12 dB
SINAD, and my tests showed this figure to be
closer to 0.30 IlV. Adjacent channel rejection is
specified to be down 6 dB +/-7 kHz, and -60
dB +/·15 kHz, which is prelly tight. An option
included with the kit will improve front-end per
formance even more for those in high-RF-den
sity urban areas, although I haven't found it
necessary yet.

The squelch threshold is specified at 0.25
IlV, and again I found this to be somewhat
lowe r. Sque lch hysteresis performance is
good, but I found the loud "pop' objectionable
each lime the squelch was broken or re
set. This is caused by the ~gali ng" of the audio
output IC, a LM380 linear device . A call to
the factory resulted in a modification to change
C48 from a 0.001 disc to a 10 IlF elec tro
lytic, ostensibly to IiIter out th is pop when
the IC turned on. The fi x made a sl ight
improvement, but the pop is still somewhat
annoying.

The FX-146 is set up to select any of 12
preprog rammed channels, the theory being
that most users of synthesized radios rarely
use more than 10 to 12 memory channels
to begin with. This is certainly true in my case,
as I use a Kenwood TM221 A with 10 mem
ories for day-to-day 2 meter operation. Actual
channel selec tion uses a conventional 12
position single-pole switch to send 5 volts to
the desired channel buss. It's not sexy, but
sure is simple and reliable! Synthesizer lock-up

RLD ra "~ Com pany
P.O,BOl3OO6

Miamisburg, OH4~J
U,S,A

DRAKE
•

In tnu<n"ith tn. world

The world is an ever-changing place, but there is one thingyou can rely on
to remain the same.. .the Drake reputation for Amerfcen-crefted. quality
communications products and unsurpassed customer service. Now,the Drake
R8 Worldband Communications Receiver has been heralded by the experts as
"the best of the best," delivering"unparalleled all-around listening performance"
that is "right up there with the best for DXing."

So if you want to keep upwith a changing world, and you' re not lis tening toa
Drake R8, we'd like to suggest you make a change. Call 1-80(1.7234639 today for
more informationabout the R8, to lind the dealer nearest you, or to order an RS
direct fromthe factory with a free 15-day trial period. If you're not impressed by
Drake's quality, performance and ease of operation, all ina receiver cosnng less
than SI,Ooo.OO, return the R8 Receiver within 15 days, and we'll refund your
money in full , less our original shipping charge.

The world is a big place. If you want to hear it all, listen toa Drake R8.
II you're missing it, what in the world are you listening to?

" Owrull, the Drake R8 b

simply the best mdio

we have ever tefllftllor

quality IWcnlng to programs...

There's nothing else

qulte like It. "

I.Jwrence MllIIlE
MonItOring Tbnel

" The best of the best
forh4!h-quality Ilsteoillg to Ile\oIS,

musk: and entertalnment from afar.

Superb fur rettptloo

of faint, tough Bignals. "

Edillr'l CIlIa
P"'lDl'1 ~ Woril B,r11I1Jd.
TiJletop Recei¥ersIo~ 1992

" The R8 isa like a bn"illhof

lresh air, with ibl ground-up

engineering and up-todste digital

control from the front pantl...

a qualityHf receiverof American

manufactul'l: that should $UcceMfully

ceeipete 00 the world mar'ket. "

B~ Com
73 AmDlllll' Radio TOday
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Photo C. Close-up of the diode matrix area, showing the buss connec
tion technique.

Photo D. Close-up of the final amplifier assembly. showing the trim
mers and output coils.

was quick and reliable on every channel (ex
cept where I mad e a couple of cold solder
joints).

On-air reports were good. Initially, I was told
my audio had a fairly noticeable hum which
disappeared when I replaced the ICOM HM-9
speakerlmike with an HM-54. Transmitted au
dio quality was excellent, and there's plenty of

headroom on the microphone gain control al
though there is no separate devialion control .
The FX-1 46 uses true direct frequency modu
lation, by the way.

Output power is specified in the 4 to 6 watt
range, but try as I might, I cou ldn't squeeze
more Ihan 3 .5 walls out of the FX146
anywhere in the band. (I used a Bird 43 with
l OC and 5C slugs plus a Bendix 50 ohm ter
mination to make these measurements.) Note
that Ihe driver and final RF stages use lumped,
Hi.Q tuning coils ere trimmers (Photo D), and
once you've peaked up the t rimmers you'll
see a lal1 -off in power if you move up or down
the band mere than half a megahertz. Still, this
power level is more than adequate for most

contacts through a repeater, and wilh a omni
direct ional antenna or small beam, YOU' ll get
out a good distance.

Overall, the FX-l 46 represents an excellent
value for the money. Its performance is on a
par with any other 2 meter transceivers on Ihe
market today (other than the squelch pop), aoo
it is easy to assemble and test .. _ thereby
making it easy to troubleshoot later if repairs
are needed. If you really wanl to "build it your
self,~ you'd be hard pressed to beat this kit for
fun and utility. iii

To order, send check or money orderfor $49.95 +
$8.50 lor shipping, along with your shipping address
and telephone number to:

Joe Brancato

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

CA Ro_.Md a 'I. ... s.... T... . CondionR~. _ Send U,S~
~ & 517.10 sr.w"'ll
f roo uh more ir1l<>rmsl .... pIMa _ . SASE to !he 8"""" -...s. "'" coo
ord"".. call IJ I Ol'33- 5~, ""'001. 01 CA call (aoo) 933·HAM4 ."" Ie• • • •--

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 will power most

HT s at S Watts for 2-4 weeks (depending upon how long-winded you
are). Also VHF, UHF, QRP, or HF mobiles such as the KENWOOD TS-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, waumans. etc.
THE POWER STATION can be charged in an automobile in only 3 hours,
or in the home in 8 hours. The charger will automatically shut off when the
battery is completely charged, so you can charge it even when it has only
been slightly discharged, (unlike Ni-Cads that have memory). Our charg
ing circuit uses voltage sensing circuitry , other brands are timed chargers
which always charge the battery a full cycle , this damages their battery
and shortens its'fite 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 1987

CIRCLE 384 ON READER SERVICE CARD
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Number 8 on your Feedb8Ck card

73 Review
by Gordon West WB6NOA

Azden AZ·61 6m
FM Transceiver

Azden Corporation
147 New Hyde Park Rd.

Franklin Square NY 11010
Telephone: (516) 328-7500

Price Class: $379 plus S5 shipping

Advanced features in the palm of your hand.

the Azden 2 meter owner's manual. We are
told that a 6 meter manual is In the works, but
the variations between how a 2 meter Azden
works and how th e littl e 6 meter handheld
works are minor. Well, almost _..

Unlike the 2 meter ve r
sion, the Azden 6 meter
handheld offers no oddball
duplex split-it is set for +1
500 kHz , w ith fre quency
steps at 5 kHz, 10kHz, or
20 kHz. You will also quick-
ly d iscover that receiving

channels in the VFO and memory mode
are slightly different for the 6 meter unit than
wh at is desc ribed in the 2 meter owner's
manual.

The Azden 6 meter handheld is
packed with all the usual acces
sories, including the S"_long flexible
rubber antenna, sturdy belt clip, and
the large 12 volt, 600 miliamp hou r,
rechargeable battery. The battery is
shipped uncharged from the manu
facturer, so you will need to drop it
in its included pull-out desk Charge
stand and let it cook for at least six
hours before turning on the juice .
The charger puts out 300 miliamps,
and the t ransformer is housed in
the plug-in assembly, hogging an
adjacent 110 VAC receptacle be
side it if you plug it into a power
strip . And be a ssured that th is
charging base setup Is unique to
Azden 's line o f handhelds, and
there is zero chance that it is inter
changeable with any other hand
held f rom any other manufacturer.
Why won 't manufac turers ever
standardize their batteries or Charg
ers?

On the top of the handheld is a
tz-von DC input receptacle , wi th
the center-pin positive. Watch out
even though you may already have

8 mobile 12 volt hand-held plug that looks
similar to this jack, make absolutely sure that
your 12 volt plug has the center hole as posi
tive. Some other handhelds run positive on
the outside of the plug, not the inside hole.

The Azden AZ-61.

This Alden looked perfect for the Southem
Cal ifomia 6 meier Club. They were searching
for a qua lity hand-held 6 meter transceiver
that they could order in quantity. The unit

(516132S-7500), Attn: Sid Wolin K2WH , Man
ager. The Azden line of amateur radio equip
ment has been around as long as the synthe
sized 2 meter transceiver, and is now avail 
able direct from New YoM<.

sounds fine on the air, and most members
are relatively satisfied with their purchase.

Features

The review transceiver was shipped with

"A goodway to get started in 6 meter
FM communications might be to pick up

a good hand-held transceiver."

The 6 meter band is brimful of excitement
for every ham, from the new no-code

Technician 10 the seasoned Extra Class. But
don't get the wrong idea-even though 6 me
ters is exciting, there's still plenty of elbow
room in the sparsely-oc-
cupied spectrum from 50
to 54 MHz.

FM is the predominant
mode on 6 meters. There
should be no FM opera -
tion below 50.30 because
this area is reserved for
the SSB and CW weak- signal operation
found in large multimode mobile and gas sta
tion equipment. Remember: No FM below
50.30 MHz!

A good way to get started in 6
meter FM communications might
be to pick up a good hand-held
transceiver. And wh ile you may
thi nk that a measly 3 or 4 watts
output won't do much on the 6 me
ter band, keep in mind that this is
the same amount of power output
found In 2 meter hanonercs.

One unique characteristic of the
6 meter band is it allows small
hand-held transceivers to work dis
tant repeaters just as far as on 2
meters , and wi ll sometimes give
you real FM exdtement during pert 
ods of ionospheric sporadic E band
openings. You may lind yo ursel f
wOrking through a repeater t ,200
miles away, thanks to brief sky
wave band openings. And keep in
mind that sporadic E band open
ings are not dependent on the 11
year solar cycle. You can count on
6 meter skywave activity during the
summer and fal l seasons. And
while it may only last for a few min
utes to a few hours, hand-held op
eration gets exciting--especially if
you are hooked into an outdoor an-
tenna .

Th e Azden AZ-61 6 mete r hand -held
transceiver is available direct from the manu
facturer: Azden Corporation, 147 New Hyde
Park Road , Franklin Square NY 11010
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Programmable Features
• f ighr prograflllTkltilf. SBleclal"Jle. mesS3ges
• ew speed IrOOl I 10 99 WPM
• ID iNe",.1 rimer from 1·99 mlnules
• I1J hold 011I,mer from 0,99 s/!Conds

• CW lOne frequ enc~ rrom 100 hi to 3000 ~i

• Fronl porch (JI)Iay inlenlaflrom 0 10 9.9 seconds

• ew IJf Mew operaloOn

• Mi""IIUr" In see 1.85 -,1 12"' 0.35-
• Mally RF ,,,,mUrI\!
• All conneclions rna"" with miCromlnlatu", plu~ and SOCkel with ColOr COlled Wires artach,d
• CMOS nuctop-ocesso- lor lOw 1'O'lage. lOW cur'ent operation: 6 to 20 VOC unregulated at 6mi1
• Low di sto~i<m . lOw impfdil",e. adj"stabl" "newa"" outP"1 a 10 4 , 00ts Il<lak ~ peak
• crvsta t C(IOliol~ I~ hign acc,rocy
• Transm lt ~e r PH output (to "eVIransmllter while ID is being senti is ar. eoen co!lec:o'

tranSlslor lmt w'lI harJd le 80 VOC at 300ma

• F",la pr"ll,ammltJle w Ih SUPPLIED keytJoarC
• Conlirmallon lane la indICa:" accepted Il.'"neter plus looes to Ind,cate prog ,ammlng er'or
• Al l programm ing is stored 10 a nor-l'Ola:ile EE PROM whicn may be altered at any lime
• ~essage lenglh Mr 200 cta-ane-s lang ,
• Trigger ID ""In aCllve high Or low
• I n~ i b,1 10 With active h,gh 0' low Will hOld otl 10 until ctom",1Is cle~r ot Iratlte
• Gerw ates repealer courtesy tone at end 01 use' tra 'i smission il eo"bed
• Double si ood lape aM m(lU n ing h~'dwa'e suppl,eC 'or QUic~ mouotlng
• Operat,ng Temperature range, - :>0 oogrees C Il + 65 degre.s C,
• Full one year warrantv when ",Iu'nod to the factory fa, repair
• Im'fed ale ane d~y OO III"H)'

Compatible With Commercial , Publ ic Sa fety, and Amateur Radio
applicat io ns. Uses inc lude Repeater Ident ifiers, Base Station Ide nt i!iers,
Beaco ns, c:w Memo ry Keyers, etc. Great lor F.CC 10 Compl iance.

$89.95 each
programming keyboard included

10·8 Automatic Morse Station Identifier

Add $ 4 00
Shippirlg 10 all
o<defS in USA

Fmra.l Ocvemrrent
Frequency Assignm(lnts

CIRCLE 276 ON READER SERVICE CARD

$ 24.95 '--__~...J

North American Shortwave
Frequency Guide

.5 - 30 MHz listing of all shortwave activity,
listed in frequency order.

International Broadcasts from around
the world. Military and Public services.
All broadcast modes. The most handy
reference book tor the band scanner ,

,p.~~<Urb:nk~' iR1~ii~~
f(fI" B, 181 81 843-4080

Fax 818 846-2298

Vol 5A for Kenwood, Icom &
Scanners

Vol 58 for Alinco, Standard, Yaesu,
C8's & others

RadiolTech Modifications 5A & 58
Expanded RX ITX Modifications & alignment controls

'" "',,r.. , ~ ..

$ 19.95

Norttl American
Shortwaya

FrequlMley Guide

$ 19.95 each

Federal Government
Frequency Assign ments

A must for scanner listeners
Frequency use assignments for Departments of
Agriculture, Air 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

New Amateur Publications
.... ..... .,...

RadlolTech
Mod ifications

e
.o.f{J I I.

o.~ 0

CIRCLE 10 ON READER SERVICE CARD

WARRANTY SERVICE CENTER FOR:
ICOM, KEN WOOD, YAESU

TERMS:
Prices (10 Nollnelode Shipping.
Price and AV3 ilablily Subjeclle

Change Wilhom Notice
Mosl OrCel'! Shipped The Same Day

COO 's Welcome

FOR SEVICE INFORMATION CALL
(812)422-0252

MONDAY - FRIDAY

P.O. Box 6522
220 N. Fulton Avenue

Evansville, IN 47719-0522
Store Hours

MON·FRI : 8AM - SPM
SAT: 9AM - 3PM
CENTRAL TIME

SEND A SELF AD DRESSED STAMPED
(2 STAMPS) ENVELOPE (SA SE) FOR

NEW AND USED EQUIPMENT SHEETS.

FT-212RH,2 Meter
FT-712RH,440MHz
FT-7400H, 440 MHz
FT-912RH, 1.2 GHz
FT-6200,440/1 .2GHz

FT-2400
2 Meter Mobile

FT-1000
FT-767GX

FT-747

FT-5200
2 Meter/440 Mobile

FT-416
New 2 Meter

FT-816, 440 MHz

YAESU
FT-530

New 2M/440

FT-411E, 2 Meter
FT-811E, 440MHz
FT-911 E, 1.2GHz
FT-415, 2 Meter
FT-815,440MHz
FT-26, 2 Meter
FT-76, 440 MHz
FT-23R, 2 Meter
FT·33, 220 MHz
FT-470,2M1440MHz

CIRCLE 131 ON READER SERVICE CARD
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"Good news: Many of the generic speaker/
microphones have the same exact plug
complement that the Azden accepts. "

ARRL 6 Meter Wavelength Band Plan, 50.0-54.0 MHz

Reverse polarity means instant destruction t
o the 12 volt DC input circuitry to this hand
held.

During our testing, we discovered that the
12 volt input circu it does not charge the at
tached balle ry. This was not a surprise
some handheld manufacturers provide a 12
voll regulator for mobile charging, but others
don't. We did find that there is a small "buffer"
circuit off the external 12 volt line to help min
imize alternator noise that sometimes creeps
through on transmit. On this unit, we judged
this circuit as average. If you have an aggres
sive 12 volt alternator, you're going to hear it
over-transmit on the Az-
den-cas you would on
any inexpens ive hand
held.

Operating: Read the
Book First

The Azden 6 meter
handheld is not easily oo-
erated without a thorough review of the in
struction book. Most seasoned hams can fig
ure out the simple ope ration and memory
channel steps of most handhelds without a
book-except for maybe the Kenwood 78
but with this Azden. you must read first.

To enter a frequency like 52.525 MHz, first
hit the "VFO" key, then enter "2; "w" (Del),
"5," "2," "5," and the unit continues to blink
for about a second until it locks on. If you
don't hit the " ... . (Del) key to set the decimal
point, the unit won't take the frequency, and
will continue to flash at you for about' 0 sec
onds after your last futile keystroke. After 10
seconds , it figures that you need some help,
and goes back to th e last valid frequency
entered. Remember: Read the book before
operating.

Once the set accepts the valid frequency
entry, it reads out "52.525" and does a nice
job of capturing any signal out there on fre
quency. The receiver was plenty sens itive
down to 0.08 J.lV, and with dual conversion
was tight enough to offer excellent selectivity
from other stations slightly higher and slightly
lower in frequency. The Azden 6 meter hand
held ut ilizes a hard -aqualch circuit, and
marginal signals will cause the squelch to
clamp with a noticeable "pop" as an internal
transistor clamps the audio off. But if you ac
cidentally forget and tum down the volume,
this hard squelch "pop" might get your atten
tion in a quiet room-there may be someone
on channel trying to get through. Few hand
helds offer "soft squelch," and in strong signal
areas where most operating is through re
pealers, the hard squelch in this unit is per
fectly acceptable.

Audio output and fidelity from the internal
speaker are excellent. If you plug in the op
l ional external speaker/mike , you' ll have
more than enough audio to hear any call to
you (if the speaker/mike is anywhere near
your ear). Good news: Many of the generic
speaker/microphones have the same exact
plug complement that the Azden accepts.
Some of the external crossband speaker/mi
crophones run a lillie hot on transmit rnodula-

lion, so double-check your levels after you
get your external setup plugged in.

The Azden 6 meter handheld offe rs 40
channels of memory, 20 in memory bank A
and 20 in memory bank B. You select the
memory bank channel by pressing "function"
A/B, and then pressing the number of the
memory channel desired. To enter a frequen
cy into a memory channel, you must first
recall th e memory channel you want to
program . Then p ress VFO. and set the
frequency.

For the offset, you hold the function button
on the side of the unit while depressing the

number 9 key. This allows you to select no
offset simplex, minus 500 kHz offset down, or
plus 500 kHz offset up. No oddball offsets are
available on this unit.

To encode a subaudible tone, you hold the
function button again and push the zero key.
This activates the "PROG" program display,
and you cycle with the pound key (#) past
"T.SQ" tone squelch decode, and TO "Tone"
for tone encode. Cycle up to the desired tone
by exact tone frequency, and then wait ap
proximately five seconds for the unit to time
out of the program mode, and get you back
into the VFO display mode. Now depress the
function button again and the "3" key, and this
brings up the word "Tone." indicating CTCSS
encode each time you transmit.

Now, memorize this package into anyone
of 20 + 20 memory channels by holding the
"ENT/MW· pound key until you hear a beep.

There are several other options that you
could program on each memory channel, too:

MH,
SO.1OO-5O.3OO
SO.1OO-5O.125
SO.110
SO.3OO-5O.6OO
50.620
50.800-50.980
51.000-51.100
51.t20-51.480
51.120-51.180
51.620-51 .980
51.620-51.680
52.000-52.480
52.020, 52.040
52.500-52.980
52,525,52.540
53.000-54.480
53.000. 53 .020
53.1/53.2153.3153.4"
53.500·53.980
53.5I53.6153.7/53.S"
53.520
53.900
"Opnonaj, local choice

CTCSS decode
CTCSS encode
Frequency step
Scan hold time
Acbank scan skip
B-bank scan skip
Automatic power off time
Battery saving time
DTMF pager/calling
And there are even a few more things that

you can do with this handheld , which we would
classify as "advanced operating features."

"The set is too darn complicated," corn
ments an active 6 meter enthusiast. I didn't

find this necessarily true-I
must admit it's certainly not
a handheld tha t you can
take out of the box, and
start punching in trequen
ores. offset, and tone with 
out looking at the instruc-
ti on manual (like some
handhelds I know of). But if

you do read the instruction manual, the oper
ating and programming is easy.

This IS an advanced-teature handheld, so
it takes about an hour of programming in or
der to get the 'feel" for how frequencies, ott
set and tone get memorized.

About the only thing I found a problem with
was slow synthesizer lock time which all but
eliminates the capability of cycling through
frequencies with the up or down arrow look
ing for activity. As soon as you press the up
and down arrow frequency slew button, the
receiver blanks out until you release the but
ton. You could electronically scan the 6 meter
band for activity. but I like to go into the man
ual mode, and search down at the cordless
telephone frequencies near 46 MHz and 49
MHz and see what all I can pick up. (Cord
less is leqal.] Lots of excitement here!

So. I like it. I like the Azden AZ-61 6 meter
handhel d a lot. Just be sure to read the
instruction manual first! iii

u~

SSB,CW
OX window
SSB calling frequency
Non-voice communications
DigitaVpacket calling frequency
Radio control. 20 kHz channels
Pacific DX window
Repeater inputs (19)
Digital repeater inputs
Repeater outputs (19)
Digital repeater outputs
Repeater inputs (23)
FM simplex
Repeater outputs (23)
FM simplex
Repeater inputs (t 9)
FM simplex
Radio ccmror
Repeater outputs (19)
Radle control"
Simplex
Simplex
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$189 95

Dual band
wtups for your
HT will extend
you, range.
Comet makes a
version for most
every need.

Comet offers a wide variety
of styl isll antennas, mounts ,
duplexers aJld cable
assemblies

Comet Whips

CMX-1 1.8 to 60 MHz@2 kW

CMX-3 140 10512 MH z @ 200W $169%

CMX·2 1.8 to 2OQ MHz@2OQW $17995

CMX family
This new cross neoclle S.W,R. meter gives
torward and reverse readings without
swilch ing and provides for threa oaerent
r::::::::::::::::::::::-, power levels. You

can eYen monilor
your 12 voJt power
source. . The
remote R.F. sensor
allows you to place
the meter near you

CMX-3 and the S1!ru;Qr etL .J the radio.

• 8 ·20
duallJand standard and NMO mount 2 .1515.0 dbi
$49.95

• S87NMQ
Dual band NMO mollfll 4.517,2 db!
$79.95

• SBSNMQ duall)and NMO mount 3.015.5 db!
$55.95

• FL·S7S
dual band p remium ccostncnco 4,stI'.2 Obi
$89.95

• CA-2x4 SR
dual band open coaconstruction 3.816.2 dB
$59.95

Comet otters II new 585 and S8? NMO-style dual·
" band antenna. They lllatuf{l a.lold-ovef "Motorola"
. style base. great sTyling and perf9rmarn:e to match.

Use tile SB5 to( mere compact installations and the
SB7 for those.hard·to- reacll la<;at ions.

Comet mobiles
off all
•prices on

this page!

50/0
5165.95

CA·2x4FX (middle)· · Dual band
lor 2m17OCm Gain is 4.5-7.2 dB

$109.95

Many other models availat:>e.

Comet's besl·selling 2m17OCm
base antenna. Featuring the
Comet exdus.ive SLC system lor
maximum gain and s'a~e

resonant frequencies, Choose
from II fam ily of glaat prOOl.lCls all
pre-tuned in sing le. dual and tri
band fixed stat en antennas,
Ga in is 8.5- 11.9 dB.

Holiday va lue

$18595

Also shown
CX-902 (left)·· rn-eene lor 2m!

7OCmll 200MHz. Gam is 6.5
a.c ea

CA-2x4MAX

2663 County Ro ad I, Mounds View, MN 551 12
Metro: (S12) 786-4475 • Nal '. Watts: 1-800-426-2891 • FAX: (612) 786-6513

Store Hou...' M.f', 10:00 am- 8'00 p m, Sat., 10:00 am · 5:00 pm
Phone Hour s: M-F, 8 :00 am - 8:00 pm , sat" 10 :00 ern - 5:00 pm

1Expires 12-31-93

<CH-72OC
2m17OCm cooter

load $37.95

'SH-55
Newl 2m170 em

$32 95

<CH-72S
chrome base
2m17OCm

S3295

Prices subject
Ie cllange

wli llout notlce.

Many more to choosa from!

5QI146/446 MHz
$69.95
4461120QMHz
$75.95
1461446 MHz• CF-4 16QJ

• CF-4130

Comet duplexers/triplexers
Comet prod llCes ove, eighteen
combinabons of duplexers and
triplexers. These units a re available
wrth and without lead·in cables aJld
feature high power handling with low
0.,
• CFX-514J

$13 .95
$32.95

Holiday value

$3495

RS-820

Also shown
• RS-9 trunk lip mount
• RS-25

The RS-820 is IInew adjustable
low profile trunk lip moon!
antenna base ollering style w ith
rugged design,

RS·25

Satellite City Now Ii:
Roo" ;
CI!llC>'J)

RSo8211 RS-9

Comet mounts
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HoIldllY vlll.,.,

549995

547995

FREE!

IC-W2A

Icom t>al wilt> any r<tdio
purcllasa lrom !his pAge'

A ' ''!\.1m to design tur>damefllal$
has p'oduced somelhinlllfuly
uniqUl! in dua'-ba'ld FM
tfansc6i\lers. E\len thoogh illS
the smallest in jts class. il is
packed 10 the lim~ wilt> lealutes
to expand yOOf fun ool-<ri-doo.s.
oe ee road. or at home Kolklay value

..........
10 change

wtthout notice.

IC·2410H

This raOO can sitnuI\ane<It.I moeive 2 IreQuenoet '"
tile ....me bane!. CorrtIine this ee.....~ ...
smuIlaneOu5 dual bal'ld moeive capabilily, speeeI'I
processor. OTUF and you have a list oIleallnli lo..nd
nowhe<e else. Step ahe<ld wdl'Ilcom!

IC-W21AT

T1'II!I .-WaI-band handheld \Jar'S(!. _ oIle<s~
perlonnanoe and !he kind 01 inncwaIMllMturM amBle<n
have come 1Oeopecl from Icom. From !he lnque fIV*

~ IUIIClIOn and auto-outpul~ s e'! : '01 10 many
0Ih9f Ifeocf. setting fealures. the W21AT is so irnpresaive
youl wanllo expel""' ..... tor your.;eW. Thos.adio "'JIC":'b 70
memooiK, Pi'OE"'. CTCSS and many other lNturn.

&W2IA
SmaIef \Ief'Sion ollhe 1CW21 AT WI1tl ,ed! 1-" 'lid !font panel
DTMF keypad IulCbOliS Me lIltegratad inIo the COI\IfOl knob
and ' S ' key .

IC-2iA

529995

HolIday ......

""",... OM ant standatll

ThIs oAtra-$lnl_'9CEM"9' is
d! ! -IP oed Jof fTI8.ltinun
poftallikfy and COl ..... ICe,
Even_lIS NiQltlanery
pack altalched. \his
transeeiYef can III in your
shirl pocket Of hand bag.
CTCSS. c:b:lI and 100

2663 County Road I, Mounds View, MN 55112
Metro; (&12) 7B6.4oI7$ • turl Wen,: 1~2I-2891 • FAX: (512) 786-6513

Store Hours; If-F. 10,00 8..... 1;00 pm. sat., 10:00 am • 5:00 pm
Phooe Hours: M-f', 8:00 am · 1:00 pm, sat.., 10:00 .... · 5:00 pm

564995

Holiday value

ThiIlIea~ed~ if;
perIect Iorcs,. pecket Of porIabIe
use. ItS bny sa& Iet$ ~ ~Z. irIto
most any open space. The memoI ~

DTMF microphone. CTCSS encode .
21 memories and \1'",1 prw:. make
this a hard value 10 pus up.

$36995

-<

< <

IC·229H

Bmg the WOfId 10 your ClII , Now you can -.oY a _
world oIllfoaclcasWlg· VHF ."" marne bllrld$. AM.
FU, WfM moo::»s,....geoI(Y iCe$ and many
mot&- ., yout vehICle. F""V (;JOYIQ all the stalions
*OI!h heamg on !he 500 kHz ·1 .11 (;Hz range.

Holiday value

IC-R100

Icom Speaker I
MI rp hones'

o
Ie

2
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Holer ve l""

"233995

Ho lld8Y value

5132995

a
ICOM

HoUdlIy ...Iue

--

Thill """'anced transceiv9. teatures
ODS, dual anleona ports, dual VFO
display , 101 memories, internal
an l8n"" tu"". , bu ilt-in keyer a nd , 05
dB dynamic r9Cef\1e r"nge . Join !he
OX lICeIIe w;!h the lares! design.

_._ 8M 20 J
com microphone

This .- high st)'IiI - me IeaIum5
PTT,IocI<. upo<:l<Mn oonlroI,...,
and boil ate swiIch.

IC-737

o
Ie

IC-765

Pllrlormence w~h Basy-t<ruSll featums. w ,In e lull-featured
lronl PIIf111l llnd a Iargfl l luo",,,,,,,nl display, It llS rad,o was
designed 10be usedl , W ide dynamic ran ge, lull duly cycle hoal
sink. 99 memories , DDS end high speed ant90na tuner wdl
expand your !Un,

IC-275H

IC-475H-· 70Cm all mode
1C-575H-· 6m all mode

The beaUly of the d-mode 1C-21SH from Icom is that is
.pes you me best of boIh.......,.~ity 10 the lar·nung
rea~ of !tie Nrth combined wtIh l,emeoodous simploerty.
At just the toucll or a few $Wildles you can contact places ~
the world you've a lways dreamed of visiting,

Holiday value

599995
IC-735

We are an
authorized

Icom service
center

IC-728

The 1(;-728 is a fully flQIMpped c:ornpacI traoseeiveI ,
II 00fTl8$ "IOith ItllI basic feal ....." plus addllional
funcbons requited lor pleasurab le HF operation
such as passband tuning and a speech
compressor, Perlecl for rrcene operation wilh a
bright display aoo simple contro ls.

IC-781

The classic HF a~-baod Ulloao:e<ver
thaI you've b90n aslUng tor.. .!tIe
most~ and advanced luI
teall.nd radio wiIIl geol8lal
~ on _ mar1<8I

----'

Also available
1C-129 with 6 meter.,;

500;"9 is believing. so enjoy tho9 v_. The bui lt_in veec
display is your~ SQOPe, f,8QUClI'q readouI . ternlloal
monitor ..cl control screen. Dual reo:en-e, 150 wan output.
99 memoo ielI and wide dynamoc I'8O'l9f' add up 10 a--.. ......

2663 County Ao-d ~ Mound_ V.... U N $$11 2
Metro: (6121786-«75 • Nan w.tta: 101100-426-2891 • FAX: (612) 78&-4513

Stcor. HourI : M-f', 10:00 _1:00 pili, s.t.. 10:00 _ ·5:00 pm
P1'lonoI HourI: u.F.1:00 _ -1:00 pili, Set, 10:00 am - 5:00 prn

EKpna 12-31-93

3
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TS-450S/AT

Holiday value

TS-950SDX

$1329""

A radio lhiIl can star II'l wtuaty any
role _ its l00w transm~

capabil~," 011 all nine amat_
banda. Compact, lightweight
ccosmctco makes this HF
,ransceOver pa rticul arly sui ted lor
OX·jng. RUgged ftlliabdily is
malched with leading-edge
o.tladronie$- automalic aolenNl
Iune< . Keo .wood'i AlP system lor
irnpo'oWd dynatNc rat"9I'. DOS for
fine tuno'lg and Ihe opIioo oBI DSR·
100 6gQI1ignal pi " . ,

Holiday value

SWIll ptffom..... and !lUrQiC*
prec;sion__ od nalunJ to !he
TS·95OSQX. QualiIyeugiI aero'll
llIeflds aelll1«ic sio 'ipkil, oI lorm
_ • _ range of a<twa iOlId

IeaIUlW- dual lrequency _ .

100 ti."llliM.. DSP. MOS fET fin>III
sectiorl (a .itSl lol' amateur
Irnn_~) and much much rI'IOfa.

HoIidlIy V.l....

TS-850S/AT

A ..-ardlr>g: /llj)&fl8f"lOlt Kenwood. IllllOWloed digItall8<:tJ1Ology
.0Ms!he TS-65OSiAT HF Iran$CI .1. -. $pOlC!llh;lt pul ~!Im'lly i'l
!he kip ranks of amateur raOO equopmenI- Features incIudlI •
prepmgrammed automatiC antenna t..-.el' lbuill-in or oplIOn8l).
Kl,IfIW<,lOds A<tvar>eed InIerwpt Poont $y5Iem lor en/lanced dy'nliImoc
range. 100 memories WfIh!hlee scan modes, a DirectDig'laI
Synthesi.z8f (DOS) Ilfl(l digital PLL systom. plus an optional dogrtal
sognal P'OO8SSOl'.

Holiday ¥Ill...

TS·50S $1049""
EnJOY high peff","",r'lCfI

eommuniCa~ons pjUS go
anywhere OOfl\Ienience with \tie
world's smallesll00w mobil" HF
tranl;Ceiv9r. 11 opeM up a whole
new world for \tie amateur radio
operalOf. It can be mouMed in a
Y9h(:1e. la~en on. DX-pedibon,
01 even~ in$taIIed as a
base stabon lral'SC I ' .., .

$62995

- "

0 · = "."-....- ;. . . --_.. ,- ,, _.- '---'

TO meet ttla eVOf·grQWing demand lor all-mode operations on the move. Kenwood
has devetopod a compact, lightweight nanscewer that porform s wIth p,oticiency,
While p'oviding the !uIHeatu'ed cceveoence of much +argor rigs·· inc luding duat
dlgrtal VFOs, all·mode squelch and sem brea k·in· · this mooeI is designed 10 'unction
as wall in your YfIhde as ~ doos in you. shack .

TR-751A

2663 COuntyRoMI"~View, MH 55112
1lWIro: 1&1 2) 7815-441$ • MlIn Watts: 1-8llll-<126-21S91 • FAll.: 1&12) 7ll&-6513

Store Hours: 1rH', 10:00 ..... &:00 pm, sat.. 10:00 am · 5:00 pm
Phone Hours: u.F, a:oo am· UIO pm, 5aI:~ 10:00 am · 5:00 pm

The per1ed lllllry' level HF ~.. ""'0
AI-mode perbmance is et'II>anoed by
nurroertIUS ueer-ooenled features SUCll aa
31 nlllhlOliM,. duaI-mode noise blankflf
WJIh level control, CW lull & semi bl"eak.in,
f>uill~n speoech proces!lOl' and ~'s light
fl1\OIJgh fo+' DX·pedilions and mobile use,

$87995

Holidaynlue

TS·140S

4
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E.lpl..S 12-31-93

CompacI and conrodenl, II.
sets eJ<Q\ing new stardaras
for portIIbIe eommunicllll()nl;.
combining simplicity 01
operanon wrth a mUh'pficity 01
laalu ms. In addrt ion to bulh·
in DTSS end paging
funcrNJns. rt p<ovides a dual·
~ transceiYe
capabiity. wide band reoeMl.
a '**"Q keypad (XIYer, and
many QIher teatutes. ....,.
slopp'BSIast.

•• •._---

$42693

TH·78A

Kenwood
Accessories

They ""'ke grtl8! SlOCI<tng
$tUIIers'

Price. subject
to change

without noticlo.

$37495

TM-241A

ThIs 2 _ FU mobile PfO"'llM Ihe uset-lrieuc'y operation ..
_redlOoperalore>;>eo;b 110m KIlI IWQOd. "~
CQI,1pleIe __ eItril-wge dispIsy. DTtoIF u...C4JI... ....... t.nd
mc:eive and -......atec!sw~, Fof ee e:w;plllienced opIlIn:w.
an addiboo llIl leature is ltllailable wtictl aIows you 10 CQlO'M'lCIIO
as marry a s 4 mobile 1nIo, ,soei.er& by remote conIrol,

"3099S

Holldlly value

Holiday Va'ue

TM-742A

TH·28A
This stale al the art HT has numel'OlJ$
I8aIures- IhII ability 10 SIOfa boIh
~ and trequeney dala in non
'O'OIallle mem<lIY. AU roorcralI.~
me Q8 pegong- in acbilQ ' 10 orss and
pagor dIOi.- pQ~

' eoei As an IOdded bonus the number 01
memory chamels can be ircfeased 10 20W
(option).

New VHF/UHF tn-!Jaodllr with third band (l(l tional. This new
transceNe' has aKthe lealures and advantages of Ihe TJ,l.741 plus
these en~ difect frequency lJ<1try, 'he "",it can separa1(!
0010 three poeces {~ 'emoIe cable .~l, cress 8llCOde is toAf
in. and II can De ......holed lenlOl~ wllh 01"''' signat!l1rom any
I~ o\lS<> avmlable ... a tri-band IT'lQdel (till! TM-9042A)

2663 County AOlId I, Mound. View, MN 55 112
Metro: (612) 786-4415 • Nan Wans : 1.Jl0ll-426-2891 • FAX: (812) 1116-6513

Store HOIl..: "oF, 10:oo . m- 8:00 p m, SIl l., 10:00 a m · 5:00 pm
PIlOOI Hou..: M-F, 8;00 am · 8 :00 pm, SlIt., 10:00 am · 5 :00 pm

$6099S

Holiday value

TM-732A

KEi'NAOOD
MC·90- --._-----

TS-790A

--

Hol iday va lue

Stell! at 1he art. and IIlIlI'I some
Demonstrating the lull poIenbai 01
an an-modelransc:e<ver equipped
With adlianced elec1ronics,
Kenwood 's high-quality r5-19O,6.
breaks new ground in terms of
bottl leatures and perlormance.
And _ equipped W11h the
opIIOnaIl200 I.tH.> unrt. iI oilers II'>
blond c:owlfage for ..............,
~_ Suppor;a og ils dual
~ recei¥e c"lP""'ky are
$8p8Il1Ite readouts and COI oIrols kif
maW! ..,.;I sub bandf, and IMlI'l fuI.
d\4IIe' CfOSS-band op8f81ion is
possible .

Kenwood
rrilq:.hres

"177995

A!llJr"4(l 1O !he last-mQlWlg lWCJM of IflObo't oommuniealionlt.
.. du8I-b8Ind trill 'llC, ' _ oilers a host of ad\Ianced IeaUN in

a CQI'Cllld design. The deIachable Imnt penel llas a higI\
~ LCD ""'PIlIY 10k""'P you jillom'*! of QlXWatJonBl
mM
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A tine blond of high performance
featu,es bol'fOWll(j from the FT·1000
and me FT·99O a,e COl'l'bined in this
aflordable Ir'anso!!M!'r PaM band
-...g, vaRabla 1lQICIl1oll.... variable
noise bIaroI<er and VOX dress OUII ttIIs
100'W ng, This model ondulJes,,~·
in antenna lUnar 10e~ rour
rt'IObIIot tun. Great tor base operalion,..

FT-990

FT·890AT

, '
. ~,.. . ., ,

Holiday va lue

$131995

-- ---..'" - ---
;} ,. \ ''I:
) ..., ~. .,
- -

Based on lhe~ per10rmance and
easy opefaboo ollhe FT·l000. lhe new FT
990 combines ee basic teehnil:8Ileatures 0/
ttlat top-ol·the-line model with several new
advances In both transm in", and ree,"....,.
circuitl)' , resulbng in a spedacula' performer
at a reasonabkl pric:6 , DigItal filla'. 90
..-noriM. wide dyf\amic range and much
~,

E S U

FT-840

FCol0
rceco

This new transceiver delivers the lun and ertormercc
YOl,l're looking lor wh ile staying on a budgetl It MalOO
waU output 100 memoriaa. DDS, IF Shitl. FET trOOI
end and III 9809'al CO\te«ll/ll recever. all /of" low...

6m transceiv&/
$669.95
10 o;:m lranv,w,

sees "

$55995

FT-1000

FT-290

Holiday value

- ...- -_.
• J..••

', "-'1 ...~.

Portab!t' 0< mobile,lhi$ 2 mete< all
mode tr8l-,_ detlo... fI.n....:l
~n.25_I1~

8l ,""_ • on in pI8ce 01 an
opIillNol t*lery f;3SIt aD a"'*'d y<JU"

ope<aling I'lonzo,,-

FT·790

fu'rs !Ill. but you can be .....-y se<ious with
this heavy duty compeIilor , DuIII receivers,
200 wan output, 99 memories and 108 dB
dynamic ,ange gIVes yooll\e pertormance
eOga. This radio w ill help you co llect mo<8
points in • con test arid add mo<'e cards to
)'OlJ' DX collection. The spees tellll\e story,
but its fie ride thats e><citJng

FT-747GX

~ - ~ -
ij~~&

• 1 __-

I --, , 0"- -'-
'-..../ "• • I • ~

-

Holiday value

$72995

Peflecl porUlbIe p10poroo". in
• ,...featured 100 W
tra"8Ce;.er. This radio giYes
n.JllQEId Iigf'Ilweo)'l Perl()n'rl8nOl!
in~ ear. boat or <;abin Just
right 10< home. tool

FT-736R
Sa','te and all mode ~".."n.gelS e><crtng _ll'Iis IWl-fea!I.n _... OIflr.

Linked lUAng. 12 ....... 1TI8I'TIOl'"- 100 gene<aI purpoee ""'"""'"- and room lor 2
optiorIaI modules ottemg band aJ<terosiorostor 8m. 22OMHz. or 1.2 GHI opet8toon.

6

Salai lita City Now ~

ROd~P
Clh/

2663 Cou nty Road I, Mo unda View, MN 55112
Metro: (612) 766-4475 • N"" l Watta : 1-300..0126-2891 • FAX: (612) 786-6513

Store HOY... : M-F, 10:00 em- 1:00 pm . sal" 10:00 8m _5:00 pm
Ph_ HCMn: ~,8:00 atn· 1:00 pm, SaL. 10:00 am _5 :00 pm

Prices subject
to change

wlthout not~.

Expl... 12-31-93
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Expirlls 12-31-93

From nOW through 12/251
93, roce lue a tree Vaesu
hat with the purchase of
any radio feat ured on this
page.

544995

FT-470
High tech performance Is the name of
the game with this full·featured dual·
band handheld The durable
eeoeeocecn leis you take ~ anywhere
and enjoy reliable ope'aVon. The unrt is
equipped with CTCSS, 42 memorJes , 4
VFOs amll0 auto dialer memories.

540995

FT-530

Holiday vallMl

Prices SUbject
to changll

....Ithout noliCII.

The nems! mambo. of the
dual band family. This
handheld sports auto tone
search, 82 memory channels,
automatic power 011, b<Jm· in
VOX, dual in-band receive
feature, buolt~n cross band
repeal function and mlXh
mora.

Ho liday value

FT-2200
,~ "'-----
, ,-,

_~_,_~ ,_J
, =-<o-~

FT-2400

ESU

536995

Th is compact, tull·featured mobile oomes with 49 memories,
10 DTMF ao;tod ial memo''''$, A.RS.• CTCSS encode and
digital 5qOOlch as standard features. Power ootput ranges
of 5, 25 and 50 wens lei you select Just the right amount 01
POW"'- The lightad ~eypad and microphone ma ke night use
a breeze.

2663 County Road I, Mound s View, MN 55112
Metro: (612)78&-4475 • Ne t" Wa ns: l .a00-426-289 1 • FAX: (612) 786-6513

Store Hou...: M-F , 10:00 am- 8:00 p m, sal., 10:00 am - 5:00 p m
Phone Houts: M-F, 8 :00 am - 8 :00 pm, sat. , 10 :00 am - 5 :00 pm

ThiS rugged military-graoo 2 meter mobile
provi6es wide band receive, 3 power output
lev,,"s, a lighted keypad and 26 memcnes.
Join the fun!

FT·7400
Has tm> sam", greal features as the FT·2400
but is designed!Of the 440 band.

534595

559995

Holiday value

Holiday va llie

FT-416

562995

The removable front panel lets th is dual
bander I ii any inSialiation. II featu res
SOw QUI on2 meIers, 351'>' out on 70
cantimeters. 32 memories, CleSS
encode and PAGE mode .

Holiday value

This new VHF harJdhekl traJlSCeiver
prov'das the latest features- auto tOO9
search. automabc battery savo'.
automatIC power off, 41 memories.
Cl eSS encode/decode, OTMF paging.
backlit keypad arid display and a choice
01 two coices (bled< or 9'ay).
FT-81 6 UHF Y&rsion available.

FT-5200

FT-5100
rllis dual band mobile hmtu res 100
nemories, Cross band repeat,
Ighloo k<lYpad, buill·in duplexa' and
I small footprint. Dual walCh
:apabi lily ,ounds out Ihis 50135 walt
IHFIUH F transceiver. Packet.."
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$9995

Holiday value

Hol iday va lue

PC
Pakratt
for
Windows

Expire s 12-31·93

This controller combines all the
amateur data communk:atlon
modes into one comprehensMt
un~. OVer 65,000 have been
sold woMwide, Now wirh
PACTORI

$31995

PK-232MBX

This is the li rsl and only
data controller program 10' M,crosoh
WindowSl1ll on the market today l It works
w~h the entire lamily 01data con trolle rs.
ind uding the new PK·9OO and DSP-2232. 11
can run two AEA TNCs sJmultaneously and
provides easy access 10 usetut tools suc/l as
wr ite, notepad. and control panel , Other
features incluc!e support for VHF and HF
packel. ASCII, AMTOR, PACTOR, Baudot
Morse code, Signal Analysis and Dumb
Terminal modes. and a bu,lI-int OSO foggin~

program, It requires Windows 3.1 , 4M of
l ree hard disk storage space and 2M RAM
(4M recommended)

AEA Fa~ is a multi
intensity gray seale
lacsim ile receiving
system lor the IBM and
compaUble systems thai
allows you to copy gfay
seale lax Images from
the HF bands with your
short-wave receiver. An
on-se....e n tuning SC<lpe
aids in optimum

rewpUon. You need an IBM PC, XT, AT or
compatible wilh at least 640K. DOS 2.1 or
hOgoof and 1 senal port. The system also
supports HP Lase rJet Of Epson compatible
pnnte rs.

AEA FAX

Prices subject
10 change

witho ut noti ce.

PK-88

$13595

This HFNHF packet TNC ,s
yoor best value in packet radio!
The PK-88 is loaded with
unique operating features and
backed with proven ha rdware
and softwafe design

$34995

Holiday vall>e

ThiS handheld pfogrammable
HF anlerma analyst presents a
graphic image of y<mr antenna
performance, Download this
date lor future reference.

SWR-121

I
BBDIDDBBBD...

o

2663 County Road I, Mounds View, MN 55112
Metro, (612) 786-4475 • Nat'l w ans: 1-800-426-2891 • FAX: (612) 786-6513

Store Houri: M-F, 10:00 am- 8 :00 pm, sal., 10 :00 am 0 5:00 pm
Phone HOUri : MoF, 8 :00 1m 0 8:00 pm, sat., 10:00 1m · 5:00 pm

DSP-2232

$88995

DSP-1232
DSP-2232

$23995

HOliday valoo

Sal!tliita C ity Now ~

ROdht)
ew'

Take a last trip to the future with eeee digilel s ignal
processing (DSP) muRi·mode dale controllers! AEA has me
most advanced and adaptable dala con trol lers on the market
today; the DSP· 1232 with two switchable ports and ee DSP
2232 with 1W<l simultaoeous ports, The capabilities for both
are endless. Now supplied with PACTOR,

DSP·1232

$69995

Holiday value

Yoor radio is as close as your telephone
with Ham Link. The keypad on your
touch tone phone becomes yoor remote
control 10 your radio. Change bands and
frequencies, tune up or down. switdl
modes (AM!SSBlFM/CW), scan. run spirt
VFO or vi rtually any other radio feature
you have. If CW is voo,thing, yw can
usalhe ARE·SO CW Link with your Ham
Link. Th is option allows the usa of a
high-speed kaye. at the user end.

Perfecl lor amateur5 living in areas with
antenna resucncns. TIlls omnidirectional
antenna features high Q, high ellic>ency snd
high fun!

$31995

Holiday vallMl

$24995

Ham Link

Iso-Loop
Model lO-30H F

IT-1 Automatic
Tuner

This automatIC antenna tuner Is designed
for the Iso-loop and makes luning a snap .
Features incllKla a 12 button keypad, 10
segment LED bar, 8 memories and seria l
uaertaee.

8
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Amateur Radio Via Satellites

HAMSATS

Andy MacAllister WASZtB
14714 Knights Way Dnve
Houston TX. 77083

New Satellites
The flight 01Ariane V-59 was origi 

nally scheduled for September tar.
The primary payload , SPOT-3, en
countered technical difl iQJll ies req uir
ing a lauodl slip to rate September. 11
all goes as planned, six smaller salel
tiles will be mounted on a ring at the
base of SPOT-3. They include Stella,
Heartnset, PoSaT· , . ttamsat-A, xu
sat-a and Eyesat-A. Two 01 the satel
eres are purely cowrerear. two coo
ta in both commercial and amateur
payloads, arK! two are dedicated to
amateur radiO service.

The erecuon sequence has S POT·
3 sepa rating first, followed by Stella,
K itsat-B, scset-t . aeaansat. Eyesat
A and ltamsal -A. The OSCAR [O rbit
ing Satellite Carrying Amateur Radio)
numbers associated with the new
satellites are currently under discus
sion since Arsena has nol yel been
:Jiven the name Arsene-OSCAR-24.
If A1sene is given a number, the sug
i1ested OSCAR numbers for !he new
-ramsats are : Kitsat -OSCA R-25 .
PoSat.QSCAR-26, AMRAD-OSCAR
27 and llamsal.QSCAR-28. The ex
oectee orbit of the new satellites Is
300 km high With an inclination of
~8. 7 degrees. This is identiCal to that
)1 the microsats. OSCARs 14-1 9.

Stella and Heallhsat are the com
rercar secondary payloads. Stella is
a Germa n geodetic satellite and
eeemsat is a test platform for sma ll
j rcuno-stauon activity in support of
Jllorts ~ VITA (Volunteers in Tectlni
:al Assisla f"ICe) and Satellife. II is a
l igitaf system Ihat operates at 9 .6
Ind 38.4 kbps (kilobytes per second).

The combination ama te ur/com
nercral satell ites incl ude PoSat-1
II"Id Eyesat-A. Po$at comes from the

Number 9 on your Feedback carel

Portuguese organizalion LNETI. The
satellite's purpose is to provide expe
rience to Portuguese nationals for the
con struct ion and operation of satel
lites.

PoSat-1 was built at the University
of Surray In England by members of
the UoSAt team and a group of four
engineers from Portugal. The satellite
carries an earth-imaging came ra ca .
pable of 200 meier resolution. a CCD
(charge-coupled oevice) camera as a
star sensor, a cosmiC-ray detection
experiment, a Trimbte GPS (Global
Positioning System) receive r and a
DSP (Digital Signal Processing) ell 
cenrrent with two Texas Instruments
processors. PoSat-1 will support 9.6
and 38.4 kbps operation on the ama
teur band frequencies. The primary
amateur activity will likety involve the
imaging experiment. Note Table 1 lor
details.

Eyesat-A Is the urst commercial
satelli te built on a mcrcset bus struc
ture. II was manufactured by mtener
omelriCS, Inc. of VlGflna, Virginia. The
amateur radio portiOn Of this sateltite
was produced in cooperation with
AMRAD, an experimentally-orienle<l
organi zat ion in Ihe Virg inia suburbs
of Washington, D.C. The satellite is
capab le 01 d ig ital commun ication
speeds from 300 to 19.2 kbps on the
amateur bands. Although Table 1
shows ope ration onty up to 9.6 kbps.
on board experiments can be initiated
for operation above this . A crosscere
voice repeater with 70cm uplink and
2 meter downlink is also a possibility.

Kitsat-B and Itamsat-A are the two
satellites dedicated to amateur-radio
service 10 be carried alellt on the Ari·
ane V-59 mission. Both satell ites
promise to be elClremely popular ad
ditioos 10 the current fleet of digita l
hamsats.

xnsat-a is the second sateune
from KAIST (Korean Advanced tnsti-

Phofo A. Dick Jansson WD4FAB at
fended the AMSAT-UK meebng to pre
S6f1t c:tl t.a on the new stlVCture tor the
PtJase-3-D saleNile. (W51Up/lOlo.)

tu te of Science and Tec hnology) ,
While the first one. now known as
Kilsat-OSCAR-23, was built at the
University of Surrey and is based on
the Surray satenne trame, xttsat-a is
a complelely Korean snort. This rep
resents an tm porte n t phase in Ihe
technology transfer between Surrey
and KAtST. The new Kitsat carries
many of the same type payloads as
K-O-23. but has advancements in
imaging capability and data transfer
speed. More information on the sci 
entifiC components of Kilsa!-B can be
found in the June "Hamsats· coIurm.
Operat ing frequencies are shown In
Table 1.

uamsat-A was bu il t by AMSAT
llaty and incorpo rates moditicatlons
and advances to the orig inal micro
sat design . These u pg rades have
been us ed to modify designs for
addi tion al hamsets under construc
tion In ctner parts of the world. While
data communications rely primarily
on the PSK (phase-shift keyed) mod
ulation techniques of the curren t mi
crosets. a 9.6 kbps system using FM
up and down has been incorporated
lor compatibility with Ihe highly suc
cessful uosat and Kitsal design s
now in orbit .

Photo B. Viktor Kudielka OEt VKW dis 
covered /he oftJital mechaniCS respon
Sible for 1tIe eventual decay of AMSAT
OSCAR-J3's oftJit. (W51U pholo.)

Future Satel tites

tn add ition 10 tncse hamsats
scheduled tor the V-59 launch, UN·
AMSAT Ircrn MexiCO and RS-15 from
Russia are ready and walling tor their
flight 10 space. casar-t from Chile,
SUNSAT trom South Africa, HUTSAT
from Finland. Sedsat from the U.S.,
Guerwin-1fTechsat from Israel an d
the Internal ional Phase-3-D project
are under constlUC1ion.

Details 01 these efforts and discus
sions concerning operations via the
current group of operational hamsalS
were a significant part of the 1993
AMSAT-UK Colloquium. The meeting
was held at the University 01 Surrey
in lale July and earty August. Many
well-known satell ite de signers and
builders attended and presented pa
pers detail ing current and future ef
forts. Nearty 14 0 delegates from six
continents e xchanged vi ews and
stayed in touch with current findings
and advancements relating to the
new and futu re satellites.

Dic k Jansson WD4FAB from
AMSAT-NA detailed progress with
the structural design of Phase--3-D.
V,ktor Kudie lka OE1VKW described
me causes for the evenlual decay of

-
c--

WASZtB

-

IN_ECUi,1ONQF0'(lI./I'IDQNA~ ro".,
PHA$EXl~

Andrew C. MacAllister

-

1i> AMSAT ; {is •
RADfOAMATEUR SATELUTE CORPORATION

Frgure t, AM$AT cenifica le awarded for financial support of the Phase-3-D ama

teur radio satellite project.

•lr
r

.'Jofo C. Freddy De GlJChleneire ON6UG anct James MiRer G3RUH demonstrated
small dish tor 2 .4 GHz amateur salellile reception a l lhe AMSAT-UK meeting .

V51U pholo.}
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Photo D. A cJose-up of the G3RUH Mode "5 · rocaive system. (W5/U photo.)

F/f}ure 2 . ARRL OSL sent in recognitiOn of donations for Phase-3-D, sent via the
Am8rican Radio Relay League.

ee projec:l and raising funds for eev
erar years. A special contribution ere
gram eesee on yearty donations over
a uve year pe riod sta rted in 1991 .
Wi lh a minimum conlribut ion Of
$36.92, AMSAT will reply with a spe
cial Phase-3-0 certi ficate with one
Sli cke r. Addit ional donations 01 at
least $36 .92 eac h, bri ng more an
dorsement stickers to fill ou t the
years from 1991 through 1995, when
AMSAT hopes to launch Phase-3-D.
AMSAT can be conlacled via phone
at (301) 589-6062 or by mail at 850
Sligo Ave. ' 600, Silver Spring MD
20910.

T he Ame rican Radio Re lay
leagJe launched a program in June
with a mailing 10 a ' AARL merroers
Melly deSCl'lbing the Prase-a-n pr0

ject and proposing an ARRL goat to
raise $300,000 from League me m
bers. Every conlrlbution to Phase 3-0
made through the ARRL is acsncwt
edged with a unique aSL to serve as
a permanent confi rmation of support.
The ARRL can be rea ched at 225
Main Streel , Newington CT 06111 .
Be sure to mark any donations 10 the
attention ot Phase-3-0. iii

Support fot Phase-3-D

All the incredible capabilities siat
eo fo r stiese-a-n come at a price .
This will be the largest, most compre
hensive and expensive amateur radio
satellite to date. The program needs
money In add it ion to the donated
parts and labor.

AM SAT-NA has been promoting

h elix leed was printed In the
March/April issue of The AMSAT
Journal. He also presented his 16
tum, 2.4 GHz helix used lor di recl A·
0-13 · S· reception without a dish.
Tests have proven that t he small
antenna is an adequate performe r
when used In conjunction with a tow
noise preamplifie r and a good con 
verter system. Jame s remind ed
Ihose attending his talk that lhe effec
tive radiated power at 2.4 GHz lor A·
0 -13 is only 5 walls. Signals from
eneee-a-u et 2 .4 GHz should be
somewhere between 5-20 kilowatts.
nes 30-36 dB signal increase means
Ihat the small helix is sign if icant
overkUI. A quarter-wave whip (about
an inch long!) should work just l ine
for" PIlase-3-0.

caned Mode -uv- where the first let
ter describes the uplink and the sec
ond is the downlink. Innovative addi
l ions to Phase-3-D inclUde a 5.654
GHz uplink. a 40 wan 10 GHz down
lin k, a new d ig i tal syslem called
RUDAK·3 f rom Germany and a
Japanese three-camera system wilh
digital downlinks. All the transmilters
lor the new satellite are designed for
much easier reception on earth .

James G3RU H gave a li ve
demonstration of A·O·13 Mode ·5"
recept ion with his eocm dish to stow
how easy microwave reception can
be. A complete description 0 1 the
coostrucnoe 01 the small d ish with

AM SAT-OSCAR-13's orbit and the
need lor caution planning the path of
snase-a-n, Other noteworthy ta lks
inCluded one on radio astronomy, de
scriptions 01 the transmitters aoo re
ceivers to be ca rried on Phase-3-0
aoo Mode "S" (2.4 GHz receive) et
lorts by James Miller G3RUH.

Table 2 shows the new clesigna
tion s relating to satellite Irequency
bands to be used on Phase-3·D. The
satellite will use a matrix 01 separate
transmitters and receivers and thus
does not call out transponders thaI
use specif ic uplink and down link
combinations. Thus Mode "B" (7Ocm
up an d 2 mete rs down) wo uld be

Table 2. New sa tellite mode designatIOns for Phsse-3-D.

Table 1. Frequency plans for the V-59 namsafS.

ITAMSAT-A:
Downlink 435.867/435.822 MHz (435.867 MHz primary)
Uplink 145.8751145.9001145 .9251145.950 MHz
Speed 120014800I960O baud

KJTSAT-B:
Uplink 145.8701145.980 MHz
Downlink 435.1751436.500 MHz
Speed 9600 baud

EYESAT-A:
Uplink 145.850 MHz
Downlink 436.800 MHz
Speed 300-9600 baud (19.2 kbps downlink possible)

POSAT:
Uplink 145.925/145.975 MHz
Downlink 435.2501435.275 MHz (435250 MHz primary)
Speed 9600 bps (38.4 kbps likely)

5.6 GHz Band C
10 GHz Band X

1.2 GHz Band L
2.4 GHz Band S

145 MHz Band V

435 MHz Band U
Photo E. Two AMSAH /K meeting alfendees insptJCt lfle G3RUH to-tum helix for
MOde ·5 · reception from AMSAT-QSCAR-13. (W5IU photo.)
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j-Ccm 79.\ Cannillg Pkwj . victor, I\Y 145M

(716) 92~·0422 · Fax (7 1 61 924-~555

(800) 538-0001

Order TotlFree: 800·234-8458

r.o. IJox 414. Middlelown, NJ 01148, U .S.A.
outtlde 01 U,S ...nd Ga"ada, (OO!II 495-5096

VISA And Mallte.C.rd Accepled 30 Oa., Mon..., !hick Guaranlee

Sensible Solutions

Special For 7J Reade rs onl,· - SI0.00 'V'" S.' _~) "" (!I'i"~ & """,,h"~J

On Our lousy Government
Fed up with the mess in Washington? The mess in your state capital.

Poverty, crime, our failing schools? Wayne Green has solutions.
Clever solutions,

Wayne Green's unique reasoning is intriguing - are. All ittakes is lookin g at them from an entirely
even delightful. Whether you are horrified hy his pro- new viewpoint.
posals or you embrace them. il is impossible 10 ig- Now available in one complete volume, Dectare
norc the basic lesson he presents: II is lime 10 bring War.' is full of thought provoking ideas and solutions
logic - nut emotions - to bear on America 's dilem- to some or the most difficult problems facing our
mas. His spin on America in the 9O's helps us 10 un- country today. Regular price: $12.95
derstand how simple the seemingly complex issues

$89.95 Complete Download Demo From Our Free SSS (908) 787-2982

Simply Sopl",ticlltedAll Band All Mode Logging Syslem for IRM rc Compatibles
• H~hly AecIAl..-:l C LEAR, IJNClUnERED Uoe, S<;,eeno • lked 8y The GOROO... WF.IH I\oIdlo ac"_I.
• F..h••1 D.la Relfle••' ()f ANY l Dgljlng !loIt.oo,e • Wo,ko .."h A"'V 10M PC (lI068 IlIN llO486l_
• """onee<! PACKET ClUSTEIVQSV S"pPort. • fREE U...UMITED UPGRADE8 I
• S"pp<>It lor All /,4""" CALL SIGN DATABASE8. • 100 Pag e "'on".1 ~ l!-4 Ho~, Cu.lo",.......I.I."c.

The WB20PA LogMaster Plus/Plus
FREE ARRL MEMBERSHIP

(on< ye. ....... Of ...",....oJ u... m<rnMnhip with p"rW.e)

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

Declare War!

Personal Autopatch
~......,Make and receive --;:;:::::~

telepho ne calls ~

from your mobile ort~~~~~~~~1HT with your own
personal eutopatch.
Connect to phone
line and transceiver
microphone, PTT, ,,' ~

and speaker jacks.
NEW! Now with memory Dackup.

• Full duplex or simplex with courtesy beeps.
• Programmable local and long distance codes.
• Automatic C \ \' identlllcation.
• :\licroproce",wr controlled timeout protection.
• Controlled by VOX or carrier detect.
• Regenerated DTMF or pulse dialing.
• Separate exter nal remote control output.
• I.S"Ih.4.6"Wx5.05 "U shielded metal ca binet.

Personal Autopatch SDP-600 $249.95
12Volt power adapter 11.95

Shipping and handling $5 in US, $1 5 forei gn.

..

.~ day m",,,,y h~<k ~ua ran t... ~

9'0 day warrant)'. IIiiiiIII

CALLUS
TODAYII

listening to the

KENWOOD
TS-950SDX while
watch Ing some of
the neat things the

SM-230 will do.

You can be In
this picture.

•
KENWOOD SPECIALS

T5-950S0X Under $4000 Over 20 000 TH·225A $250
T5-950S0 $3000 'VB-2530 $130.95
T5-450SAT Under$1300 ttems In RM·76 $34.90
AT-50 Und.r $300 Stock TH-28A Und.r $320
TR·751A Und.r $650 You Can Bc.6 $80
TR-8400 $315 LH-3 $30
R·2000 $660 Depend on LH-4 $35
VFD-700S $155 UsforHard LH·S $40
P·S50 $230 to Find MB·4000 $13
HMC·1 $45 EB·2 $17
MC·55 $60 ttems EB-3 $19

T~~~Y (208) 852.0830~
ROSS DISTRIBUTING COMPANY

78 S. State Street, Preston, Id. 83263

CIRCLE 39 ON READER SERVICE CARt

~ In Packet Radio

P.O, Box 598, Remond, WA 98073
Orders Only 1-8DO-GOT-2-HAM

Inquiries (206) 869-8052

Enter the excru ng
world of packet ra
dio today with How
To Get Started In
Packet Radio . Dave
In gram. K4TWJ ,
wrote thi s begin
ne r 's guide to
packet radio in an

easy-to-understand manner. It starts with
a non-technical description of packet ra
dio, followed by chapters that include
getting started. setting up your station,
networks, BBSs, portable and high-ftc
quency operation and even a Packet Ra
dio Equipment Survey. There' s also an
appendix that includes circuits for inter
facing equipment. Join the must 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

CIRCLE 223 ON READER SERVICE C~RD CIRCLE 254 ON READER SERVICE CARD
73 Amateur Radio Today . November, 1993 SS



NewSpectra Plus! Examineaudio signals Inreal time,
or record andpost·process from WAVflles, View lime·
series,spectrum, colorspectrogram, and/or3Dsurface
plots inseparate, Independentwmdows.
Spectra Plus gives full control over FFT size, sample
rale, scaling,gain, and averaging period.
Point and click tomake a measurement, mark frequen·
ces, and print results, Spectra Plus features advanced
options such as tflggen'ng, smoothing window, overlap
processing. and more, -And it's tM1!
Mum'applica/iom.../rum audio equipment repolf tospeech.
mu,ic. and mOlMalitmana/v.\i,l,
RequiFf,' Window,1J.r und UI1,\' (~N1J{!<Ilible 8·Of 16·b/f
soundcard. No programming fl'q llired.

~
Pnce:$179. /ntro Sl3eCial, $129
Demo diSK, 54 (credit toward purchase
Spectra Lite, (spectra prof onJy) $39
S&H rncrJ1ed, FOHIIQn<1eh\lf!t)',add $10

Vim, M(l.lIrrCani.Clk'ck orMoll<') Order10:
Pioneer Hut Software

24460Mason Road 1-800-40'-3472
Pouisbo. WA 98370 FAX 1·206-M7-$4?Z

Available
from rour
dealer...

Add $4.00 Shipping &Handling lor first battery.
Sl.OO fur each add1banel}' • U.s.only
ConnectiClll re>idents add 6% tax,

Peri hex Power Packs for Longer QSO Time.
replacements fOr regular price
JiNB.12 YAJiSU _ $54.50
BP~ I(XN1....... $63.00
PB-l3S KFNWOOIltmDa $49.75
FBP-24S AIJNm tmDa $62.00

Now Only l4() F.odJ
• One Year Warranty
• Matched cell ronstnletion
• Case re-build Sffiice
• Long life, extended operating lime
• Made for HAMS,by HAMS

Buy)VIu mdio
from the ,nn/lllfadJlll'l.

Buy Ow rnttery filKk
from Periphex- where batteries

are mu only business!

""··=PG'RlPHG'X - ~" .
.,li ll;;" ; ; U1 •

the only thing low about our charge Is the cost" .
1-800-634-8132

115-18 Hurley Road' Oxford, cr 06478' (203) 264-3985' FAX (203) 262-6943 CIRCLE 311 ON READER SERVICE CARD

CIRCLE 68 ON READER SERVICE CARD

$450

$450

a-hole, On-Glass~
bile antenna that
lis in 15-minutes.

1691 MHz Weather
Satellite System

1691 MHz Hemt Pre-amp.
model TS-1691-P. Amp

1961 MHz Receiver
model TS-1691-Recvr

Decoder Board & Software
model TSNGA-SAT4 $399

Shipping: FOB Concord. Mass.
Prices subject 10 change without notice.

II r"m~
SPECTRUM INTERNAn ONAL, INC.
Post cmce Box 1084, Dept. S

m
e Concord, Mass. 01742, U.S.A.

Pnoee: (508) 263-2145
Fax: (508) 263-7008

Demonstrat ion Disc (IBM-PC VGA compatible)
of signals recorded from WX-SAT system. $3

1691 MHz Loop-Yagi Extension
model 169HY·XTN $85

CIRCLE 183 ON READER SERVICE CARD

Low Loss (microwave) Coaxial Cable (65ft)
with connectors.

model test-coax ass'y $65

Track II SatelliteOrbita l Program. Tracks ALL
satellites, world map, print out $99

1691 MHz Loop Vagi Antenna
model 1691-lY(N) $99

CIRCLE 6 ON READER SERVICE CARD

11&

the antenna specialists co.
a member of !he ,titian" RXMQAOIJ>

• Capacitive coupling establishes highly
tuned circuit through glass with no
measurable 51gna11055.

• No ground plane: Full nauwave design
performance equal 10 practical 5/8 wave
installations.

• DUo-SOND'" mounting for firm, fast,
'-~_b waterproof bonding. Removable without
" damagin~ or antenna.

, No holes: No''tehicle damage; fast, easy
1&J:()uting.

Models for 2 meter, 220 MHz and UHF
amateur bands.

• II 1993 by tho A",,,,,,,. 5"""..1,$1$ Co.,
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Amateur Radio Teletype

Figure 1. Selector magnet correction.

~ R7
> 10K

5W

-l- Keyboard

•

Tom (W60RG)
Maryann (WB6YSS)

.... ,.

R8
1k
1f2W

puServe a t 75036,250 1, Delphi at
MarcWA3A JA, or America Online at
MarcWA3AJR. I took forward to your
comments and questions, and yes, the
va rious sottwere coll ections are still
available. Send an SASE for the list, or
inquire via Email and I'll Email a re
sponse back to you . A look at tha t
Flesher modification next month, and
maybe a look way, way, bac k, too!
Suspense? I can't stand it. Just don't
rer your subscription to 73 lapse! You
might miss RTTY Loopl Iii

(818) 447-4565 m-tSam-5:3Opm psi. Visa, MC, COD

P.C. ELECTRONICS
2522·WG Paxson In Arcadia CA 91007

TVC·4G
only $89

SEE THE SPACE SHUTTLE VIDEO

Keyboa rd'..- - - - 1'"- - - - r----'V'VI/I.- --1Sig Out ...

Many ATV repeaters and individuals are retransmitt ing
Space Shutt le Video & Audio from their TVRO's tuned to
Satcom F2-R transponder 13. Others may be retrans
mitt ing weather radar during significant storms. If it is
being done in your area on 70 CM· check page 41 3 in
the 91-92 ARRL Repeater Directory or call us, ATV reo
peaters are springing up all over . all you need is one of
the TVC·4G ATV 420-450 MHz downconveters, add any
TV set to ch 2, 3 or 4 and a 70 CM antenna. We also
have downconverters and antennas for the 900 and
1200 MHz amateur bands. In fact we are your one stop
for all your ATV needs and info, Hams, call for our
complete ATV cateloq - antennas, transceivers, amplitl
ers. We ship most items within 24 hours after you call.

formation , as soon as II surfaces.
Along those lines, folks , here's a

question trcm me to all of you. I have
been looking, very unsuccessfully, tor
the round, six-pin mike connector for
my santee HT-1200 transceiver to try
to get II up onto packet. If anyone has
located a connector, and wiring infor
mation for this antique, I would appre
ciate hearing from you!

Feel free to contact me for this, or
any other related (or non-related) mat
ter at the address above , or on Com-

need for packet assembly o r disas
sembly, a TNC is not used to r this
mode, only a terminal unit for recep
tion. Some of the terminal units which
have gained popularity in recent years
are the HAL Communications ST-5,
ST-0, ST-5OOO, and ST-6000; Flesher
TU-170; and many, many others .

While many hams use TNCs which
are small circuli boards external to the
terminal or computer, there are pro
grams available for many computers
which can create a TNC in software.
For these systems, all you need is a
radio interface, which may be affected
by a terminal unit originally designed
for RnY only.

Convers ely, there are ma ny con
trollers on lhe market which integrate
the TNC and terminal unit-e-let's call
that a modem to more accurately re
flect the transmit (modulate) and re
ceive (demodulate) capability of these
devices-into one box. Popular units
trom MFJ, Kant ronics, and AEA can
be seen in ads in this magazine.

Now, in the near future I hope to
run info rma tion on mo difying the
Flesher TU-470 to run with some of
the software TNCs. The clear answer
is that It can be, and is being, done by
many hams. This may wen represent
one of the most economical ways to
get onto packet and, wnh some ot the
programs around , RTTY and even
AMTOA, too! Thanks for the question,
and good luck with the endeavor.

Model 42

Having corrected on e, and an
swered one, now it's time to loss iI out
to you quys. I have a lette r here from
Eu gene Matth ews W0UAU from
Topeka, Kansas. He writes, "I just ac
qui red an almost new Model 42 Tele
type (AO) machine, with power supply.
I cannot lind anyone who knows any
thing about this Model 42. I want to
use this for hard copy. I need to know
what connections to use to hook it up
so it will print. Also, what current and
voltage does this machine take to op
erate the selector magnets? The pow
er supply is transfstcnzed and must be
12 VDC output. What is the speed ot
this machine?"

Well, Eugene, the Model 42 is the
end of the Baudot li ne, as far as I
know. W ith a dot matrix output, it was
able to accept TTL, cu rrent loop , or
RS-232 interfacing. I believe that tape
equipment was also available for th is
mooet. There was also a Model 43,
which was the ASCII version of the
Model 42 . Buffered versions of this
machine were available that could run
at higher speeds.

I have no diagrams or specifics on
the Model 42 or Model 43, but, some
how, I trust mat someone out there in
73- land wi!! share some with us, real
soon! Watch future columns for the in-

Magnet Circu it Correction
I hate to do this, bUI I am going to

ask all of you to take your seats, get
out your notebooks, and tum back a
few sections to the notes you took on
this column a few months ago. You
didn't take any notes? Shame on you,
now you'lt have to go get the maga
zine itself. Why do I ask such a thing?
Becaus e there is a mistak e in a
schematic, and I don' t want anyone
tripping over it!

tn the August 1993 ed i tion of
"ATTY Loop: I printed a selector mag
net circui t designed by Bob Roehrig
K9EUr. Unfortunately, so me where
along the line, a part 01 the diagram
entered the great bit bucket in the sky.
The corrected portion is shown in Fig
ure 1. Without the missing resistors
(A7 and A8), the keyboard will short
out the 120 vert supply. So, get out
sour notes or magazine, and pencil in
me correction NOWI You never can
lel1 when you might decide to use this
versame circuit , and I'd hate to see
fOU ruin a perfectly good power sup
)Iy_

Olgl tal Communicat ions Terms

Moving right along, here's a letter
'rom Bob Workman WA4ZZN of At
antic Beach, North Carolina, which
ypifies the contusion which besets the
lam entering digital communications.
rrere are computer programs which
stmutate a TNC, and there are TNCs
vhich require some kind of terminal,
lnd there are terminal units which are
teeded by TNCs or programs to work.
30b needs clarification of this whole
:onfusing mess of terms.

We need to begin somewhere, so
et's start with some information en
;oded in digital pulses. These may be
lff a loop suppty from a mechanical
eieonoter or from a computer. These
ndividual fetters or characters need to
ie formed into the packets needed for
iacket radio communications. This Is
he function of the device commonty
anec a TNC, or Terminal Node Con
roller. Having formed those packets,
he next step is to impress the packets
It data onto a radio signa l. This is
lone by some form of frequency shift
:aying, either audio trequency shift
:eying (AFSK) or radio trequency shill
:eying (FSK)-the former being used
In VHF, the latter on HF. Aeception is
iccompnsbed by receiv ing the tre
juencv shifted signal, taking lhe audio
output and converting it to on-off digi
~ I pulses through a demodulator or
ermme! unit, and then allowing our
'NC to disassemble the packets and
eproduce the desired communication.

Since conventional RTTY has no

Marc I. Leavey. M,D" WA3AJR
6 Jenny Lane
Baltimore MD 21208
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Photo A. Commercial step attenuator.
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CARR'S CORNER",Foedb''' ~'d

FIgUre t. $witchable anenuator stage (S6f1 Tat1le I for
values}.

•

•

Ra

t_1

L1,l2 3.141lH 251ums
L3.L5 4.91lH 32tums
L4 8.5 jlH 42tums

The capacitors in the filter shoukl be
either silvef mica or NPO ceraroc ee.
vices, with \tie aner beflg preferred oval

will make up for that loss.
Figule 2 shows a Circuit that can be

used lor thiS purpose. The RF sweeper
input signal is ted to pin no. 1 01 the
DeM. whiCh is its RF ifllUt. This signal
must be kepi below .1 dBm or the miller
might sutler harm. A series -3 dB enerc
alor is used to reduce the Signal level.
Even if the signal level Is below the +1
dBm level, some people like to use the
attenuator anyway because it provides a
"swamping" ettect against impedance
variations. In those cases, a 1 dB aneo
uator can be used. Keep in mind that, for
situations where the impedances are
constant and the signal level is within
range (below +1 dBm), the ettenceicr is
optional.

The local oscillator circuit Is a stan
dard crystal oscillator circuit with an out
put amplif ier 10 boost the signal level.
Ordinary NPN silicon transislors can be
used (2N2222, 2N4401, 2N3904 , etc.)
The mixer likes to see local oscillator
signals in the +7 dBm range for proper
conversion. which means, at 50 ohms ,S
mW power level or a peak-to-peak volt·
age of 700 mV. The crystal chosen can
be anything in the 2 to 10 MHz region,
so long as you can adjust the sweep
generalor to be within the enereoce fre·
quency 01 the lowest sweep genelator
output frequency. I chose a 6 MHz crys
tal because il is one 01 the standard "ml
croprocessor clock" crysta ls available at
low cost from local parts sources. Crys
lal suppliers can make any eeecr Ire
quency you need, or you can use one 01
the computer clock standard Ireque~

ctes. 01 a 3_579 MHz ector TV ' color
bursr crystal •• , aUallow cost.

The ou1JlU! lifters can be easily made
Irom toroid coil forms or. If you preter•
standard coils obtained from parts sup
pliers. If you opt to use the 1010idal
cores . then use T·5Q.2 (REO) cores.
These devices have an AL value 01 49
so the lo1owing turns counts WI suffice;

AAAA

>
• •

~~
~ Rb Rb:

~>

- -- -

- -.

. , . . . . . . , . . . . . . , . , .

~ .

arourn:l me circuit de
tracts from the attenu
ation value selected.
The ARRL Handbook
fOf Radio Amateurs lor
most years has an at
tenuator project. In
one versco oIlhal ci,
CUlt. pieces 01 copper'
clad printed circuit
blank material Is used
10 fash ion the walls
and Sides or tho slep
attenuator cornpan
ments ••• and only
one stage is inside
each ccmpattmera.
You can also use
brass stock from h0b
by ShOpS to fashion
shielding _ Such slock
can be workedwith or·
dinary tin snips, SCis·
sors (~ you don't care
about dull ing the m)
and hancllools.

F...""",
TranslalOr

A rrequency translator 10 make the
AF sweeper work below 2 MHz is rela
tively easy to build. The Mini-CirCUits
(P.O. Box 350166, Brooklyn NY 11235
(003) paSSive double-balanced mixers
such as the $AA· l . SBL·l and SBL·1-1
are easily obtainable. and well-behaved
(i.e. they do what they are advertised to
do). We've mscussed these devices in
ltIis column previously.

You can also use the Signetics NE
602 ecume-balanced mixer rc device
for the translator. The NE-602 contains
a Gilbert trensccoeocteece cell oBM
and a local oscillator stage. and has
been covered previously in these
pages.

Four tea tures are needed 10 make
the translator work in this context: a
mixer device, a crystal oscillator, a high
pass f ilter terminat ed Into a 50 ohm
dummy load, and a low-pass filter that
carries the output signal. The tillers are
necessary because the cutout of the
OBM will be the sum and difference of
the RF sweeper and crystal oscillator
signals (Fl + F2 and Fl • F2}. The sum
frequency is not needed, so it is passed
through a high·pass uner 10 be ab
sorbed in a 50 ohm dummy load (actu
ally. a 51 ohm resistor will do). The dif
ference Irequency is passed through the
low-pass !mer to a 50 ohm output termi
nal. It is plobably smart to use a
matched amplifier at the output of the
low·pass l ilter because the mixer and
the Iow-pass filter have insertion losses
aSSOCiated with lhem. and an amplifier

a lower frequency. We need a double·
balanced mixer (D8M) and a cvstat os
cillator.

The marker genelator is a standard
crystal osCillator that allows knoWn fre
quencies 10 be injected inlo the circuil
lor the purpose 01 calibrat ing certain
spots on the band. For example, ~ you
use a 9.0 MHz IF in your receiver. you
might want 10 have a 9.000 MHz Cl)'S1al

OSCillator to mark the spot on the 0SCillo
scope presentatiOn of the sweeper sig
nar,

Step Attenuator

A step attenuator such as Photo A
consists 01 several stages 01 pt-plid re
sistor ne\wOfks, each 01 Which can be
swilctled into or out 01 the cM'cuil W11t1 a
OPOT switch or relay (Figure I). Table 1
shows the values 01 resistors fie ejed in
the pi-attenuator lor varccs popular lev·
els 01 attenuatiOn. AJlematively. ~ you
want the attenuator to be a little more
precise,lherI use Mini-Circuits AT-series
fixed anenualors. These devices ale de
signed 10 fit onto printed circuIt boards
and perf boards on the standard 0.1()().
inctI ceoter holes. The type number, AT
x. is formed by replacing the Y wittlthe
level 01 attenuatiOn desired; e.g. AT·l is
1 ca. AT-6 is 6 dB, AT-l0 is 10 ee. AT·
12 is 12 ee. and AT·20 is 20 dB.

In order 10 obtain higher orders 01at
tenualion. one need only series connect
several lower order stages. For exam
pie, to obtain 40 ca attenuation, cas
cade two 20 dB aeenoators. or a 20 dB
and two 10 dB aneoua tors.

In some cases. you might want 10
use a barrel attenuaior. These attenua
tors are in-line, fixed attenuators that
have a male coaxial connector on one
end and a female coaxial connector on
the other. They can be placed anywhere
in the transmission line from the signal
source to the circuit under test, although
in most cases Ihe preferred local ion is
right at the signal generator output. The
aneouatcc male connector is anacoecrc
the AF output connector or the signal
generator, while the coaxial transmis
sion aoe to the load is connected to the
female connecto r on the aneouatce.
These devices are also available from
Mini.(;ircuils. but at somewhat higher
cost !han the printed circuit variety.

One thing thaI yOu must ee when
building a multIstage step attenualor is
10 use real good shielding between sec
cessfve stages. Any signal leakage

•

Joseph J. CarrK41PV
eo.Box 1099
Falls Church VA 22041

More on the Boyd Sweeper
In the Seple~ column we looked

ill the Boyd Electronics RF sweep get!

eralof kit. This 1ow-lXlSi cseviOe provides
CW, Symmetrical Sweep and Video
modes. The CW mode operates like a
regular signal generator, te. ~ oulputs a
siogIe frequency !of each setting 01 the
2·30 MHz frequency control . The sym
metrical sweep mode is a vanable-widlh
swept frequency mode; the width 01 the
swept portion is a function 01 the front
panel seltino;p. The video mode sweeps
the entire HF range lor every cycle 01
the $Clwtooth sweeping signal. In the
original column I prorrMsed to diSCuSS n
the very nell! month', column add-on
ciraJits thai make the generator better. I
M11 exactly lie. but Olhef things came
~ that prevented me from puttng that
column together on lime. This month,
we"keep lhal promiSe.

Three obviOus improvements lor any
sweep ge08falor project including the
Boyd ullil are : an ex1emaJ slep aneoua
!of. a frequency translator IOf lower Ire
quencies, and a marker generalof.

The step ettenca tcr is needed be
ca use the sweep generator outputs a
raltler large signal level • •• too large lor
eilsy lesling or receivers and ampliliers
in most cases. While the signal level will
work well with some luned circuils and
unere. it is inappropriate ror nearly any
application that has ampli ficalion asso
ciated with il. A step anenoeior (Photo
A) provides swncn-seiec teme levels of
attenuation that can be In or out of the
circuil as needed. In ecomon. Ihe step
al1enuator will provide a swamping ef·
feel between the signal generator and
the cncou under test in c ase th e
impedance of one or the other Is not 50
ohms, or varies somewhat.

A trequency Iranslator Is needed ce
cause the 80yd sweep generator
doesn't cover rrequencies below 2 MHz.
This limitation ooes not atlect all hams
because Ihe IF f1 equencies in OUI HF
rigs tend 10 be 8.83. 9.0 or 10.7 MHz
••• well within the range 01 the 80yG RF
sweeper. 8ut for those who need to
sweep circuits below 2 MHz. includ ing
the once-staodard 455 kHz IF frequency
(used on Collins mechanical fillers.
even loday). we need to be able 10
translate the Boyd sweeper's ou1JlU! 10
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51

closest to 16.7 ohms. The hybrid com
biner is based on a ferrite transformer.
Use 12 turns on an FT·2 3·72 ferrite
toroid . Alternalivety. write to Minl.cir
cuils for their catalog of RF parts. and
select a cc mmercreuy-made hybrid
_ . Iil

Resistance v.lues in Ohms
(Aa) (Rb)
6.2 910
12 470
18 300
33 200
75 100

270 68

•

Table I
Attenuatlon

(d B)
1,
3
5

10
20

-

51

F I{JUf9 4. Hytlrid transformer.

To Circ uit co::----....-:-~ T1
Under Test I

this clrcujt , the system impedance is 50
ohms (standard for RF circuits), and
there are three ports. SO each resistor is
16.66 ohms. As a practical matter, se
Iected 18 ohm carbon cceccsacn re
sistors will suffiCe. Use an otunmeter 10
flfld the 18 ohm, 5% resistors II1at are

A'
16.7

Marker Generato r

A marlo;er generalor is a aystal OSCIl·
lator on a standard rreQuency lhat is
used 10 identify poinl s on the swept
curve seen on the oscilloscope. Any
reasonably accura te signal generalor
can be used as Ioog as the melhod of
oombining the Signals is prOVIded. Two
approaches are taken: ei\hef the rese
tor · star" combiner (Figure 3) Of !he hy
brid transformer (FIgure 4). The star re
sistor combiner can be made for any
practical number of inputs. Each resistor
must be l lnth the system impedance,
where ·n~ is the number Of ports. For

They sell o1hef 73 PCBs 8S well. II you
need more than a lew MAR- 1 devices
0.8. 20or morel. then you can get them
a lot cheaper dWecl lrom the factory be
cause you wi. go avef the minimum or·
oer yatue . My priCe includes shipping
and handling. and is otlered as a ccrwe
nience to readers more than anything
else.)

If--__JI,NI/I~_ --::::\ To Clrl;:uit
-::::..; Under TestA'

16.7

Al
16 .7

Figure 3. RestSlor "star combiner.

ee former. Because the values 01 the
capaci!ors are not starWrd In an cases,
COfT'binations of two or Ihree capacitors
can be used 10 achieve the desired
value.

The output RF amplifier is !he MAR-1
device by Minl-Clrcuits, and is connect
ed In the standard configuration fOf that
part. Note thai there are input, output
and two ground term inals, but no V+
terminal. In Ihis style of amplifier, the
DC power is fed 10 the MAR-l through
the outpul lerminal.

[Note: I have a sma. stock at MAR-1
eevces. and pmted awit boards lor a
1 10 500 MHz wll;leband~ based
on the MAR·' device . The MAR·' is
priced at $4.95 each postpaid. while the
boards are $7 each (order board MAR
1O.PCB). The two together, te . the
MAR- ' chip and the MAR·tD .PCB
board. are available for $10. The boards
(but not the chip) can also be ordered
from FAA Circuits (18N640 Field Court,
Dundee IL 60118) lor the same price.

CIRCLE 135 ON READER SEAVICE CAR D

All & nd
FJeld o.y AntenfU

CIII'CLE 21~ READER SERVICEc...no

CABLE T.V. CONVERTERS
Jerrold"", Oak. scenunc a uantc. zeom. &
many others. '"New " Mrs st ereo add -on :

m ute & volume. Ideal for 400& 4 50 owners.

1-800-826-7623 == -0
B 8< BINC . •

3584 Kennebec, Eagan MN 55122

c-eu u OM _ SUlWCI CAJtD

SURVE.....ANCE
& COUNTERSURVELLANCE Electron,c Devices

CI RCLE: 181 ON READER SERVICE CARD

SLOW SCAN TV
with the Sound BIIJlIII

Subscribe to
73 Amateur Radio Today

Call 800-289-0388

/010 I C • U R.qu;.... PC, YGA _,410-2".. opy ,n • .n ..., .OIOn,OIIdSound ela.gr
Rl..W, S... tz _ . CoIor(ln

BloW). ,.otty , , Z lin Rl..Wj compo,;blt ",rd.
_ your t;""""8101_ OOILV .....00 • S~;"';"lI $I
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CIRCLE: 58 ONR~ER SERVICE CARD

ZERO-IN HAN D- HELD
THE S I GNAL I PHASE SENSE

ANTENNAS FOR
VHF DI RECTION
F I NDING. USES

ANY FM XCVR .
COMPASS GI VES

DIRECTI ON .
ARMS FOLD FOR
STORAGE . TYPE
VV- 142 COVERS
BOTH 2 - MTRS •

2 20MHZ . OTHER
MODELS AVAILABLE ,
WRITE OR CALL FOR
MORE I NFO.

$3. S0 SHI PP I NG & TYPE VF -1 42
CA. ADD TAX) $138.95 619-

RADIO ENGINEERS 565- 1319

3941 MT. BRUNDAGE AVE.
SAN DIEGO CA.02111
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CIRCLE 151 ON REAOER SERVICE CARD

THE FAMED 2 METER

A. S . A. 9209

BUYAMERICAN, BEmR PRICE AND QUALITY
The SG2000 tt" lr&t i9Cll l.... _1YPe oiICCCllled 101 eoo"ioe,cia! and _ serYice
made__u.s eoo,.nertial r;odio~ (atl(I oICOUtSe.un lleuse<l
on !till Ntm tw>c2s alSO). WhiII !he Japanese 'adIoS hIM! 2 l.-.al It..-lOtS !hal
Sltan to PUI 0Ul100 walls on !he """ ba nds anc! only~ wan, on len mele<$.
tI>e S G200Q M S 4 la'g. tranSlSlors lh31 lOar alon g al 1 ~ wai lS on ALL THE
BANDS INCLUDING 10 METERS' Some 01 I~ ' SG2000 r••lures a,., 1) A
tontrOl head ,emolabOo (no Sf\I<:ia l kir nee.....!)') UP 10 I SO· oway IfOm "'" ng.
perl~ lot aul()tnOl)lles and tlOats. Up 10 8 heatlS ca n be ullll.1e<l . nd used as
inl.rcomo 11&0. 2) TM Ia'gosl display 01 any HF tran.",i..e,. 3) 644 pre·
P<Dgr/lfTVTe<l memor... and 100 lISe(~ ""'000_ 4) aper__
·50F I·" SC) 10 l $SF (.e!oCl. YOU wanl ~'''101y 'lghP Hele ........., EVERY
SG2000 _ encue _ ....,.... Shippe<l_ ....~ 1) TheY'" laclCWy
~. 2) EVERY SG2000 iii keyor<j _ .. lUI _ (CW 150 WallS) inlo an
open..-... lor a!lOl.ll 10 _ . ...... eoo.-., 10 a __ ..-.._
keyed _ lot an a~_1 10 secondS. 3) [VERY SG2000 _ PUt in the

WAN·IN",_ and kered _ klr 24 nours IIOtl-SlOfI .. lui cw OottT Il)' ...... IO'ilh .... toreogn _ 4, EVERY SG2000 1&

the<l "'<hed<ed 101 aJogrYnen1 and PIlI in !he "TORTURE I'IACI(" -. tI>ey life I<eyeO on ana ol'I~ ' 0 sea>ni3S lor 2.. ho<n. S)
Th. SG2000 is the<l "-eYII.",*, and .. tontrOll~ "" _ ioed 10 """"'" t""lltle miaop.-oc:e..... '" up 10 spec , THEN AND
ONl V THEN IS lHE SG:!OOOAU C!WED TO lEAVE WE FACTORY.
Th, l>OIlom ine is p<1CO , ~u koow how • •pensive <OOfnm'''COII <igS .re tIOfmaly . unl~ DEC 31 we a'e selling 1M SGroOO BElOW
DEALER COST al only $l ,SBS.QO eXM TNt!"s a $400.00 sa.,ngs' We l/ua,anlOO Ihe best prlce.

T~e SG230 S t,lAFl T·TUN[ fI is lhe best HF "utat""e' al any p'ice . and to
pt(IfJ'Igle I po'O<ll.d \hil l iii _ 1/1 "'" USA. ...·re o/lefing .. II the guar....
best priOe 01 cny $«900" WIiY THE SG23O" BECAUSe : _ \'OIl "'"'" ..
.......... "II". base yo.o .... .......-.g .... ..-..... _ 01-.. n'IlIll:t"ft,j .....
(»Ill 10 "" .- as -. _ "'""'"' su:ro at .... AT:iO. etc . The _ YOUR
SlGtUol GETS OUT I,IU(;H BETTER. TIle K_ AT50. AUSO Ind _
_ _ t;iW'I DnIy ....1C:h 3:1 Il"Ii$Il\alCf1e (YES ....,. 3:1) &0 ""gel n'IlIlC'Wlg
anyfling 1IuI"1ai<ty _ ani....... . TIle SG230can malC:h tom 0-5 Otwn 10 10
IdIoM1 iVI\emaS (up to " 200:1 m.s.malr1l'. 10 • <:an easl ly n'IlIlr1l random ....e!.
dopoles. ,,,,n-gulletS. shopping CIlls. el<:. The _n "'ORE POWER.-

Joe Brancato
THE HAM CONTACT
PO Box 3624, Dept 73
Long Beach, CA 90803

To "","", send """"" or """"'Y """" Will> 58 50 10, ohippinlJ .~""~ wlh your .~Ing ad<j , .... ISOffY no U S. Po..
011" . Bo. ... UPS " jl n<Il do l...., )..-.I T~ _ 10

CA Re_ .._8 " ..... sales T.. e..--...ploMe_ U S "."...,0100< . $11 '0torshipping

ServtlfJ The LORD l! you wish more informal ion please seod a SASE to IIMI above eeeeee. ForCOO ordoI's. call
Since / 987 1310)4J3.5660. OulS'dO of CA ca ll IBOO)933·HAM4 a nd eave a messago.

$32.43
+S5.00 S&H

(SC RES. 5"4 SALES TAX)
CHECK IN ADVANCE OR C.O.D.

ALSO AVAILABLE IN 220 " «0

~s€>
-s-.... r>r __ Fot OU"s.a-"

Ttt lflO3j2tJ-1IM POb:J.l61
_ ,_722·2611 IlIytIIt 1IoIcn ,sc2!l6nModel9209

+9db

+9 db Co-linear ~M u l liWavew Base
Station Doub le 5/8 over 1/4 wave
delivers up to +9 db gain. All fiberglass
& solid aluminum construction . Fits
masts up to 1·112". 2 Meter Base
Station 10' length.
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By simply changing adapter cups the
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YAESUJMAXON
FN6-2 tc.ev e 600 MAH
FNB--3I3A 96v 0 1200 MAJoI
FNa-. 1:z-.- 0 750 MAH
FN8-4A I""' . 1000 MAH

'FNB-10(S) ] ,2V 0 1150 MAH
FN6- 12(S) 12¥ O 6OOIolA.H
ecpv, to fN8-1 1 Ill" shoIt8fl
FNB-17 7,2\< 0 600 MAti
' Same size case as FN8-12
'FNB·25 7.'lY . 600 MAH
FNB·26 ] ,2V II 1000 MAH

'"FNB·26·S 7.2V 0 1SOO MAH
'FNB·26A 96v 0 800 M AH
·Same size 8i FNB·26 tase
FNB27 12v 0 600 MAH

· · FN8-27S 12v 0 800 MAH
" (11" longer !han FNB27)

BATTERIES
...-_ _ ---CB=-U=--=..Y-=.DIRECT FROM US, THE MANUFACTURER!
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Ph% A. Kerry Provanctla KK60S txought lhe RADAD /0 /he TRW swap mee
and unscrewed /he awers to reveal IhtJ antenna tu rning mechatlism.

Joe MoeN P. E. KOOV
PO Box 2508
Fu/1eftoo CA 92633

Motorized Beams,
Santa Barbara Style

Ooe reason tha t VHF hidden trans
mitter hunting is a growing activity for
ham clubs is thai it's inexpensive 10
gel stanec. YOu can go on foxhunls or
T-hunts (as these events are called)
with the 2 meter radiOyou have now, II
il: has an s-eeter.

A quad. yagi, or ereer radiO eree
tion finding (RDF) antenna is cheap.
especially if you make il yourself from
PVC pipe and wire Ot from scrap TV
antenna tubing. Add an RF attenuata,
made from some loggle SWitches, car
bon resis tors. and copper-clad board,
mount the beam on your ca r, and
you're sel. Such a setoe is more than
adequate 10 win many hunts, Wi th
practice.

However, like participants in any
other sport, T-huntelS are always look
ing lor an advantage oYer the compeli
non. Decades ago. they discovered
thai a polar display 01 signal strength
versus direction gives a much better

Radio Direction Rnding

underslaoding of signal coaractensnce
than an a-meter alone, part icu la rly
when hUnting among taM buildings or
tuDs that bounce and scatter 2 meter
signa ls.

"Homing In' covered theory and ad
va ntaqea 01 pola r displays in dela il
with actual trace photos in October
1992 . KKBCU's home-brew mobile im
plementation 01 the scheme was rea
lured in the folloWing Issue, complete
wi th mctcnzec quad and storage
scope indicator. Now two T·hunters
l rom Santa Barbara, C3hlornia, have
found a way lor penny-pinching tinller,
ers 10 have a polar display and motor,
ized beam without the expense 01 a
sforage monitor and the hassle and
noise ot RF slip rings.

Look! No Slip Rings!

Tom KIng KA6S0X wor1<.s in marine
etececees at the Santa Barbara rer
bor. Kerry Provancha KK60S enjoys
mechanical engineering challenges.
Together, they created the RADAD,
whiCh Slands for "RAdiO DetectiOn And
Direction' (see Figure 1). As passers
by admired it at a recent ham radio
swap meet, I interviewed them and

they eage rly to ld m e how it came
about.

KK60 S: · We were looking for a
long persistence phosphor cathode
ray tube (CAT) display, rather fhan a
storage scope, because a slorage
scope needs 10 be c leared all the
time."

KA6SOX: , happened 10 get some
junk marine radars. The magnetron
transmitting lubes had croaked or the
high voltage boards had gone up in
names . They're economically unre
catrabic for marine service because I

can't get lubes or power supplies a
reasonable cosl. Fortunately, thos,
parts aren't needed lor ADF."

KK60 S: "Of course, me mic rowav!
transmitter, receiver, and hom antentu
were of no use, bul we retained thl
rest of the radar essentiatly intact W.

changed the antema drive motor be
cause we wa nted d illerent (otalio,
speeds (see Photo AI .'

KA6SOX: "Sometimes we want Ie
paint the RD F picture slow ly an,
sometimes fast, depending on wha
the hider Is doing. So we used a 3'

CIRCLE 380 DN READER SERVICE CARD

CIRCLE 249 ON " EAoER SERVICE C""
Orcer Ho,L""
1101 373 l).:~

•
, Ii

I ' I' ',II'",II ' I' 1 ,I : I. ,

JiiW'pl",

A n(ell/lasWest
Box SOO611'roYo UT 8460S

CornerBeam?
SWR < I.%:t ICro>oO the band
Ga", of I IS ft Ylgi
:"'0 dimension ""'Cl" 7 fe
.j(I dB fmnl-lO &cl< 1to1l0
«1' liIlf·p""'or B=nwodeh
M<!unl$ dnCl.1.ly 10 mas!
~ieIl or Horizontal Pl:lllu""ion
1melC~ S14'. 1:0 MH.. S1~ S. 70 em SI 1' . Oul l 1-16/-1-10 SibS
Weie h> a ni) 1011'0<. Add SII Shipping & H.ndling, Info Sl.
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• Vol. 5 · Hunganan, Arabc, PI'IiWipinO, TuOOs/'l, IIlOOI'lesil!n
send $10 po!< voII.one U.S" $12 ouI&i<l& U.S. 10:

ROSE, P.O. Box 796, Mundelein, II 60060·0796

Microprocessor Based
Development Systems

DTMF Decoder $89.95
OTWF'·l . DecodeI. ,tor.. and downlotdt OT~F to

PC. The '-" d II c:orTPIe. DTMF COI'lIIOU_,yst&m.

Fox Hunt TX Controller $69.95
fC. I. C<lnrrt:Jb 2 lOt. D ..........~ -., time.

PfOll..... t.om PC.

68HC11 Mlcrocontroller $59.95
SBC-2. DeveIop)'O\W own rricropooces_ I'f~1

P rogla.... in u,&rriIly~ely from PC.

AU are low~... C~OS,
..30 m&. 5 IIOb OC. S.... .
s ize, 3.I'X 3.6".~
documenlal ion indud..,.
Add $3,50 lor.h~, IolD
reIK:lanll add '!loS I.. .
P~OICOO~.

LOG Electronics
1445 Parten Road

SI. Leonard MD 20685
410-586-21n

ROANOAK DOPPLER OF

Al IeSllhe19 is a P.C , board 10 buiklltle famou s ROlIl'IGlIk
Doppler DndIOl'l Fru,ler. Good for local"'" "Ierfetenc~
Ready 10 lI$$etnble boan:llllld componenl$ .••. __•.._..587 .$0
"Transmotlet HUllIng" TAS 6ooI<s 323 ppg _ 5111.95
In." It ,~"" ...",M_ .. _ _ •

~,,_ ._7711·.__. S:lllCl~Prw_

Douglas RF Devices
P.O. Box 246925

Sacramento, CA 95824-6925

(916) 688-5647

MAKE CIRCQlT BOARDS
THE NEW, EASY WAY

WITH TEC-200 FILM
JUST 3 EASY STEPS:

• Copy ci rcu it pattern o n T EC·200 film
using any p la in paper cop ier

• Iron film on to cop per dad boa rd
• Peel off film and etch

conv~ni~t 8~ " 11 size
With Complele Instructions

SA. nSFACTION Gl1.ItRANTEED
,Sheets tOT $J.9S IOSheets 0Tl1y $5.95
~11.!}()poM~ NYR~.6dduk5r.u

The MEADOWLAKE Corp.
Dept. TE P.O. Box 497

Northpor t, New York 11768
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PtJcto B. The RADAD display unit mounts on the soor hump. Tom made a new
front panel and mounted the RF attenuator bolt on a bracket for easy access.

IOh DC motor and built a variable voIt
~ge inverter to control speed."

KK60S: "It's difficult to find roolols
with adequate torque over a wide
speed range. We use a DC gearhead
ype about 5 inches long, about 100
nch-Ibs. lorque."

K0 QV: "Ho w did you mak e the
a oar scopo show 2 meter bearings?"

KA6S0 X: "It was very simple. All
he CRT power supply and sweep cir
:\Jilry is already there (see Pholo B)."

KK60S: -rhe electroniC yoke in the
display follows a resolver, whiCh is
gea red to the anten na (Photo C).
Wha lever speed the resolver goes,
the yoke on the CRT lollows exae ny,
There is no mechanical stutl in me
yoke."

KA6S0X: "As the antenna lurns.
the yoke sweeps lhe CR T electron
beam in a circle. In addition, the radar
control head generales a linear von
age ramp tnat sweeps the beam from

screen center toward the ed ge at
about 200.000 limes per second.'

KK60S: 'YoIe compare receiver S
meter voltage with the ramp voltage .
The comparalor triggelS a one-shot to
produce pip s, replacing the radar
pulse. It pulses the CRT cathode neg
ative for 1.5 microseconds. The s -me
ter vollage compared against the ramp
determines how far out on tne screen
from \he center you get pips. The re
solver tells where on the aZimuth cir
cse to put the pips."

K00 V: "So at 200.000 pips per
second, it. looks ~ke a continuous line
is being drawn on the screen."

KA6SOX: "RighI. Fun scale on the
s-meier equals ma. imum dellection to
ee edge of the screen. The interlace
was done with one LM339 quad op
amp IC."

K00V: "What about your entenna
design?'

KA6SQX: 'YoIe went through about
a hall dozen iterations of the antenna."

KK60S: 'YoIe tried to make one thai
would fit inside fh e rad ar 'S plastic
raceme so there would be no wind
loacIing . But it was a negative gain an
tenna withoul a dec ent pattern. II
would probably worll. on 450 MHz, bUt
not on 2 meters.'

KOOV: "SO you made a lull-sized 2
meter beam 10 get good sensilivily?"

KA6S0 X: "Yes. We solved the ro
tary joint problem by using an AEA
half-wave whip anlenna as the l i. ed--

mounted drtven element. The directors
and renecicrs rolate around it.. II !)veS
a beautiful pattem."

KK60S: "There are no stip rings.
The drtven elemenl mounts on a BNC
that never rotates. so iI's noi se-free
(see Photo OJ. The coax goes right up
lhrough the center of the waveguide
where lhe radar output used to be.
The antenna is a u uee-eremeot yagl,
mad e 01 a pvc pipe upri ght and
crossbar. Two directors and a trigonal
reflector rotate around the driven ele
ment. It's all painted slealth black and
sits on a rack that bolls 10 the car-toe
carrier (see Photo E)."

KOOV: 'was the trigonat reuectcr
used for a eener pattern or for me
crencar balance?"

KA6S0X: "Both. We had a single
reflector at first. When we changed 10
the trigonal reuectc r. Ihe lobes on
each side dropped by 5 dB and the
back lobe co mpletely disappea red .
We measured 0.7 dB rrore gain. too."

KK60S: "'Now the anlenna was me
chanicaly balancoo almost perfectly."

KA6S0X: "BuI we discovered that
mechanieal balance is not the same
as windload balance. Even with the
trip le reflector, when we were gOing
down the road at 40 MPH, it would
stall. We then added a small fin on the
back. Now we can drive up to 55 MPH
with no problems."

K00V: "How do you shrink the dis
play size as you close inT
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Figure J. The RADAD is maC1e from a defunct marine radar display unit and rotal)' coupling assembly, ack:18d to a 2 meIer receiver. altonualor. and PVC pipe yagi.

Photo C. The 30 VDC motor is geared to the lOlating antenna mast and the re
solver. Inside the mast is the old waveguide, which holds a statiOnal)' driven •
men/.

64 73 Amateur Radio Today . November, 1993

KA6SQX; 'With an RF attenuator_
It's based on the Offset ettencatcr in
OSTIar November 1992. We changed

the offset to 1 MHz and use a crystal
controlled OSCillator. plus better shield
ing."

KK60S: lhe continuouslY variable
erecucrac auerw etcr has been the
biggesf single improvemenl 10 the
whole system. II makes it easy to keep
the disptay on screen, Before met we
used a swscratse resistive aneooato-.
which was rerctc use because of the
large step sizes."

KOOV: "Tell me about hunts in San
ta Barbara."

KK60S: -We have all kinds, inClud
ing m~eage hunts uc west odometer
miles wins), lime hunts (firsl tinder
wins). and combination time/m ileage
hunts. The hider decides. Most are
time-only. We hunt on the fourth SaM
day night 01 the month on 146.565
MHz."

KA6S0X: "A few months ago, the
hiders wove the antenna inside a vol
leyball net at the beach. They used
RG-174 coax. painted the color of the
volleyball lape along Ihe bottom. II
was then pa lnled ye llow along the
pole all the way down into the sand,
where the transrretter was buOed, run
ning about 50 walls. I'm pretty sure

the vertical pole was a non-tuned re
flector. We lound tne general a rea
easily, and the tMders were sllling right
there roashng wieners. The big prob
lem was finding the antenna and Ihe
radio."

KA6S0 X: "some r-rwote in Santa
Barbara have become absolutely in
sane. They're not like l os Angeles All
Day hunts, where Ihe T is miles and
miles away. But dirty tricks by the
tiders are allowed. They do all kinOS
of weird things. like swinging beams
and hiding multiple Ts."

KK60 S: - t started it , I guess. On
one hunt, we synchronized two traos
mitters. When one came on, the oIhel
one went oil, and so on. They were or
two dillerent mountaintops. We were
trying to screw up Ihe Doppler users
so they would gel an indicalion toe
wenl this way, then thaI way. My tor.
mer T·hunt partner has the control b»
lor the SyT'lChfonilOO 'r's and he like=:
to use it, Other hams have come u~

with their own schemes for doing it
too."
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harmonic of the hidden T signal With
my dual-band handheld, got a bear
ing by body shield ing. and started
walking. Five minutes later. 1 tracked
down the antenna 15 fee t up in a
,tee.

Tom and Kerry have found a sim
ple , yet elegant scheme lor feeding a
continuously rotaling beam. Wa ter
proofing is easy and there are no slip
rings 10 make noise or cause losses .
The main disadvantage Is that only
vertically polarized yagis can be led
in this manne r, a problem in areas
where hiders are allowed to use hori..
zonlal pola rizatiOn.

You can't buy a RAOAO, but if
you're a knowledgeable builder, you
can assemble a similar system. With
ca retot scroun ging, you'll preserve
your T-hunting gasol ine lund. It's lime
to h i t the swap meets and make
friends WIth your local marine eiec
tronics tech! Iii

ViewPort VGA
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PhoIo E. This lightweight vertical yagi with trigonal ren6Clor has good gain and an
excellent paltem, yel spins up to 140 RPM while the car moves at 55 MPH.

KA6 S0 X: "Sure, but who knows
how many are still in service and how
many are at the bottom of the ocean!
They have longer service nre than
most radars of the 7 0's because they
don' have a rotating yoke assembly
to fa il. There are probably 35 or 40
sun in use on the thousand or so
boats in Sanla Barbara harbor. I saw
a used one being installed on a boat
aoour mree weeks ago."

Let's Try It

After the swap meet, I rode alOng
as Tom and Korry demonstrated lhe
RADAO on a beginners' hunt seen..
sc ree by tha TRW Amateu r Radio
Club. The system worked smoothly
and Quielly. giving excellent scope
patterns. In just a few rmruaes, we ar..
rived at a parking lot wtlere the hid..
den signal was super-strong.

None 01 us had brought "snitfing"
equ ipment. so I tuned 10 the third

Sell your product in

73 Amateur
Radio Today
Call Dan Harper

800-274-7373

RPM. With the long persistence P7
CRT at night. you can see 15 to 20
traces superimposed at 140 RPM.'

KOOV: "What radar models do you
recommend for readers who want to
make their own RADAD?"

KA6S0X: "Models 2600 and 2800
are the best. Raytheon designed and
imported them, but they were made by
Japan Radio Corporation. They're also
known as the Mariner's Pathfinder.
They were produced between 1970
and 1976. Raytheon sold 35 .000 of
the 26 00s worl dwid e, and around
8,000 of the 2800S.

K00V: -Are these radars avau
able?"

Photo D. Marine raclar t9dlnician Tom King KA6S0X has taken off the rag; frame
with pataSitiC eiements and is holding the toP 0' ttl9 driven element Mlip.

KOOV: "'Have you won any hunls
Mlh the RAOAO?"

KK60S: "I won with it In June, so I
lid in July. When I hid, I used the spin
ling RADAO antenna In a pa rking
~araga downtown. I set the antenna
inn on the floor at a middle level of
he ga rage, rotating at 20 RPM. I
ransmtued 5 walls SSB modulated

o\'ith a pulsed 500 Hz tooe, a quarter
secorc on, then a hall second 011. I
o\'8S tryng to make the Doppler ROFs
10 waclty. It didn't do thai , because
>ne gl.1)' found us in 15 minutes. But
l nother hunter ended up dozens 01
niles away in the wrong direction lrom
he start, and three teams gave up
'Yithout finding it."

KOOV: "So your system does a
lreat job finding tough Ta. right?"

KA6S0X: "ll's stil l experimental.
I'/e don't consider il to be a break
hrougtl, but it's quite a step forward in
tistinguishing what Is a signal renee"
ion and what is not, wh ich the
)oppIer cannot do when the IwO are
!Qual in level. However, it requires a
.killed operator to interpret i\."

KK60S:"Up here in santa Barbara,
e nters often pulse the signal. If they
·icked Just the right pulse rate and our
ntenoa was going at Just the wrong
peed, the CRT screen became use
3SS. On a couple of hu nts , I was
ulling my hair out. I could not get a
earing. because they were pulsing
xaetly three limes for every rotation
I the unit. Since then, we changed
te motor control to cover 0 10 140
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Phoro A _ RiChard Star1cs, 1990 Grand Prize Winner. shows 'The S lick-Urn F1o,
Swatter."

Carole Perry WB2MGP
Media Men'ors, Inc.
P.O. Box 131646
Sialen Island NY 10313-0Q006

The Invention Connection
In the July 1992 edition of 73 Ama

teur Raaio Toc/ay, I wrote a column
called "Invention Versus Innovation.· I
discussed dilferent techniques a teach
er can use in the classroom to help
children develop inve nt ive th ink ing
skills. Amateur radio in the classroom
allows the teacher to bring octire very
besl in a eativity and anatytical skills In
ee students. I received an excellent re
sponse to this co lumn from o the r
leachers who shared their expe1iences
with me aner foll owing some of the
suggested acwmes.

One of the interesting tatters I re
ceived was from William L. Enter, Sr.,
KB5NUA. rounder and past president
of !he "Invention Development Sociely.
Inc.· He points 001 that inventing is a
prized human trait. It sets one apart
from others In a unique way. Few ceo
ple develop their ideas 10 the practical
stage and sli ll lewer 10 the patenting
stage. Congress crealed the Patent

o tnc e in 1836, yet the f ive millionth
patent was granted only last year.

William holds three U.S. patents and
has invenled at least 58 electroniC cr
ccts. He says there are many opportu

nities lor young minds to benefit from
an invention program. "We could use
some new electronic circuits,· says
William.

He has boon working with the Okla
homa Student mventore Exposit ion
since April 1982. This program is ce
signed lor grades K-1 2. Statewide par
tiCipation has annually been as high as
4 ,428. The organization leaches teach
ers how 10 teach th inking Skills and
problem-solVing skils 10 the ir students.
The s teeents learn 10 do analyt ical
Itlinking and creative problem-solving
on a daily basis in all subject areas.
The children are then required 10 re
search their community 'or an unrret
need and 10 invent something which
serves that need. They must produce a
novel response tnet solves the problem
at hand. Their inventions must be a
simple , elegant, eeseetc solution 10 a
real ewtry<iay problem. Kindergartners
lend 10 do belief than 12th graders_1"
bet that most of the teachers reading

this column recognize why that Is 50.

One 0' the necessary trails to being
trUly creative or inventive is to have a
mind -se t that is basically uninhibited.
Younger children seem more apt 10

. have that.
There is a National Creative and fn.

ventive Thrlkilg Skills ConIerence ev·
ery year, held in a different city each
time. " you would ~ke more inlormalion
abo ut rne confe rence or about the

Oklahoma Student Inventors Exposi
non. contact Ms. Belly Wright at (405
670·3131. She is a Regent for osce
Rose Slate College in Oklahoma Citj'
a nd has a TV show called -aeu
Counts." She teaches gifted and talent
ed children in tne Oklahoma ClI'
schools. The "Guidelioes" brochure Ie
ee comes is free to Oklahoma teach
ers. $1 postpaid lor out-of-state ordel!
There is a pr ice reduction for 10 0
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$89.95

OSHA
We Ship

Worldwid_
Ord..- De.k Open

7 0.yllWeek

ONV Tool Pouch $15.95

CIRC LE 102 O~ RU DER SERVICE CARD

FREE list Ca ll

Add ~.OO For Handling VISA MIC CH ECK

ORDERS: 1 (800)231 ·3057
1(713) 729·7300 or 729·8800

FAX 1 (713) 729·4766

New and Used Meters,
Tu bes, Transformers,

Filter Capaci tors

'3~ And More

* MADISON *
SHOPPER

CIRClf 215 oP4 READER S1'RVICE CARD

QNV Bet! WIQ Seat H arne s s

$74.95

Madison Electronics
1231 0 Zavalla sneer
Houston. TX 17085
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'hoto A. T1Ie Honorable Gove/TlOl (Oklahoma) Dilvid Wa" 8f5 ISSues '"Govemor's CommendationS" to /he lop eight winners
and their leache(5) of /he 1993 Oklahoma Student Inven tors ExpositiOn.

nore. The organization has a 501(C)3
ax-exempt status.

'he Teacher 'S Role

Will iam Enter has volunteered to
peak with anyooe who has queslions
J (405) 376-2362. William says he be-

ueves as I do that the teacher is the
ooe who must set the environment for
youngsters to reel tree to explore , to
experiment, to question , and to discov
er. It takes a specIal kind crteacree 10

get the poinl across to Children that it's
okay 10 be wrong or to fa. at somelhing

once in awhile. What's important is that
burning desire to keep on trying and to
experiment with new ideas.

There are th ree great quotes that
a re good 10 use with c hi ld ren in a
classroom sell ing. It's always tun and
enlightening to ask the kids 10 explain

the meaning of the quotes:
"A ch ild is someone who will la ke

wer what you have started"- Abraham
Unooln.

"Imagination is more ir'Jl>Ol'fant thall
knowledge; for imaginatiOn embraces
the world"- Allert EillSle in.

"Man's mind, when stre tched wer a
new Idea, wi ll never return 10 iIS origi·
nal Size"- Thomas Jefferson.

1''0'$ been teaching -muccuctcn 10

Amaleur Radio" to sixth, sevemn and
eighth graders for more than 13 years
now, and I am always amaze d at the
creative eoo inventive projects the chil
dren do in the radio program. I often in
vite guest speakers in to my classes.
Many hams that we speak with on the
air are more than willing to come to the
school and share Iheir expe riences
With lhe kids about th ings they have
bUi lt or created in lheir Shacks . trs a
great mol!V3lort

Please write aocl lei me know iI your
crass has a future Edison in it. Let's
share Ideas that are soccessrct ideas
and a: tiv ities that motivate children
to be creat ive are what we're all 1oסii 

ing lor. You can always get good Ideas
on the -CO All Schools' net with Gor
don West WB6NOA and myself on
Tuesdays and Thursdays at 12 :30 EST
on 28 .303 MHz, after 10 minutes try us
on 21 .325 MHz. We'll be lislening lor
you! iii

CIRClE 160 ON READER SERVICE CARD

SPY ON THE EARTH
See live on

your PC
what

satellites in
orbit see

~~ .:
, I .' - I,

., .~...~
'i , ,,,,, '4:.-.~

, J "~
CaplUre live breathlakLng Imag es of the Earth lor lun or
jxcu Zoom '" up to 20X seee S39 check 0< 1.4 0 1 $~ 5 aIr.
S51) ove rseas ) tor our lamast,e 12 d,silel1e se t 01
proless lOl1a1 C)lal ,~ lXIllyngh~ed programs IIBM type) that
does sateeie lI' ae:t<ncl , ,maqe aCQ,IIS1lIOl1. rmage process.ng.
3·D prerecucns and more D,recl recepuce trom the
sa:elhles guara ntee<! ..OI1d.,de .. mout a saleJ1lle o sn
Sceenacs induded lor ere-ace For FREE ,nlormal,Ofl
Jog 0fl1O O<J bIAe1,necee arr~Lrne a~ (718) 740 391t.

VANGUARD Electronic Labs
Dept A, 196-23 Jamaica Ave,

Hollis, NY 11 423 Tel,71 8A 68,2720

CIRClE 2 ON READER SERVICE CARD

MORSE CODE MUSIC!

KAWA RECORDS
P,O. Bo x 319-5T

Weymouth, MA 02188
CI'llldl or I'I'IOIleY O!Oet 01111 We ship all onIef$ .~"'" 5 l\iy$.

Ovmus jllsse idd $2.00 lor i.Ir mill.
ItIA re5ldents idd S"" sMs lili.

SENS ATIONAL N EW WAY TO LEARN
CO DE-Do A erobics , Sing, Jog, 0' Drive
whi le lea rning code! A tun & easy way to
learn or re tain M o rse Code skills, Now the
secret is yours with this a mazing syncronized
breakthrough! Great for Novic e, T echnic ia n
or Ihe classroom. Order;

"THE RIIYll IM OF THE CODE"
Version 2 cassette loday l

Send $9.95 .nd we'l l pay 'he shipplnIJ /0 '

For . M'IIted tme ~ you crtie'< PC HF FAX S~ (_ 0..
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AMTOR $ITOO NAvrEXand "'SCII

PC $WL 'e 's you t....,., ,,' on ..O'id pre ss se",oCl!'
me teo rologica l broaocasrs ham ' "CIO ope'<r. ofS ccesa.
SMre Mahons , aVlaliOn tel e, and mucn more c lg 'lal aClion
on 1he she' twa . e banes wny pay lor anctner expenSive
boo ""''''' I sompe Interlace anc your PC can 00 l~e JOe?
"'OVA NC EO F EAT UR ES.

' unonog OsolloSCOP"
D9!11 Waw,,'orm Pr6entaoons
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Why buy a TNC?
PCHFFAX +PCSWU179.00

Say You Saw It In
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RACK AND CHASSIS BOXES

From RC.1000
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Computer REPEATER
Concepts CONTROLLER

• Autopatch· Reverse Autopatch
• User Programmable CW 10.

Control & User Codes & Tlmeouts
Manual with schematics • gO-DayWarranty
Wired & Tested wI manual " .. $239.95
i t':K".o ' Micro Computer Concepts
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New Port Richey, Fl34653
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_qRP
MiChael Bi}'Ce W88VGE
2225 Mayflower NW
MassiI:ln OH 44646

Sma'. ClyStat-eonlJoIled transmitters
like lhe Ryan CommunlcaUons exciter
described the other month are great fun.
Crystal control does have one drawback,
however: You're stuck on one frequency.

At l irst I was work ing on a simple
VFO for Ihe Ryan exciter. After a few
days on the bench. ~ s~ VFO be
came rather~x. My Ryan exciter is
on 30 meters. so the need lot a wide Ire
quency swing seemed like overkill. A
better. and perhaps simpler, way 10
move around the 30 meter band was to
swing me crys/al's frequency- a VXQ.
The Ryan exciter's cscnaicr will not al
low VXO operation as is, so I tried sever
al different variable capaCitOrS in series
with the crystal with IaclWster resuns. I
ltlen tried building a completely new and
dIfferent OSCillator on a small piece 01
perlboard. I really did not want to make
major changes to the Ryan exciter, so I
buil t a second board conta ining Ihe
VXQ.

The oscillator Is broadband. thanks 10
Tl . An 2N5179 will develop more than
enougt1 u~ 10 drive the Ryan exciler.
II you cion', have a 2N5179. a melal
case 2N2222A will won fine, 100. The
output 01 Ql goes to the broadband
transrormer n . The primary 01 Tl coo.

Humber 14 on your Feedback C8fd

Low Power Operation

seas of 20 turns of '26 eoamel wire 00
an FTP37P43 core. The center tap is at
13 turns 110m the collector end 01 Tl.
The secondary has loul turns 01 '26
wound over \he entire core. Don', bunch
this secondary winding all l4l on one end
01 the core-spread the turns over the
entire core.

T ile resretors o n the output o f Tl
place a slight load on the oscillator. A
0 .01 I'F ca pacitor couples the ou tpu l
from the OSCillator rJtolhe Ryan exciter.

You can use any vanable capacitor for
C1 as Ioog as you donl go over 50 pf.
Use a good quality capacitor lor C I as
you 'll be r unning it back and lorth
through its range a great deal. A ocutse
bearing capacitor would be grand, but
they are kind 01 hard 10 lind. Check with
KA70JY Components (P.O. Bo~ 7970,
Jackson WY 83001) lor hiS list of var;..
able capaciIors.

The crystal used lor the VXO shoUld
be a lundamental crystal in an HCP2&U
holder wittl a parallel resonance 0120 or
30 pF. Don't get high toerance crystals
tolerance or 0.01% is line lor the VXO,
Crystals mounled In the FT--43 hOlders
do not work wei with VXO Orwils.

There are two methods of getting the
OSCillator to talk to the Ayan e~Citef. Ei
ther one wiI work. and both reqcee some
changes or additional Circuitry to work.

The best method Is 10 re-work the

CfY$IaI OSCillator 01 the Ryan e~citer to
work wilh the new OSCillator, I tried 10
couple the new osci llator into the base
01 the Ryan oscillator. This will work if
you're really into milliwaning (I was only
able to get about 300 milliwans Irom the
e~Ciler) ,

To get lull e~eiter oulput you'. need
to ch ange some components in the
Ryan oscilla tor. Th e tns t step is to
change the 820k resiStor on the base of
the OSCillator transistor, 2N4124, to 10k,
Remove the 270 pF capacitor Irom the
base of this transis tor, 100, These two
changes now make the oscillator on the
Ryan exeter Into a b\Jllel/amplilier. You
can sti ll ke y the ex citer as usual by
grounding the emitter 01 the 2N4 124 .
Connected this way, the oulput of our
VXO, coupled to !he base 01 the 2N4124
on the Ryan e~citer, wil protide opera·
tion e~actly like a cryslal-conlrolled ex
citer.

There is one catch in running the
VX O and Ryan exciter tnts way : YOu
have to keep the external VXO running
althe lime. You key the Ryan e:teiter by
grounding th e emitter lea d 01 the
2N4124. ThiS normaly keys the crystal
OSCillator. SinCe we've changed the cs
cillator into an amplilier, the external
VXO must run continuously. There are
two fixes to this probem, First, just key
the Ryan as usual and lei lIle VXO cscn
Iator run all the time and remove power
to it dumg receive. Or, you can short the
key line on the Ryan e~ciIer and key the
VXO. To key the VXO, you" need to add
a keying transistor in series wilh the
vee line. A Sinl>Ie 2N3905 will surt the
bin here. I woot inlo a b~ 01overl\in and

used a 2N4037 to key the VXO,
Siooe you may have to a~ the key

ing tranSistor to the VXO oscillator, you
can !hen use a second method of coo
pl ing the output 01 the VXO Into the
Ryan exeter without swapping out parts,
Simply couple the output of our VXO cs
cilla lor into the Ryan e~crter oirectly tc
the ctiYer transistor. Add the VXO drivE
directly to the base of the 2N5089~
on the Ryan e~dter. When you do lIlis
you must key the VXO as the driver wit
amplily whatever it sees and pass it k
ee final. You can key the VXO cscneio
and you don't hav e 10 mess wllh IhE
Ryan excner ececr l or one shielded ca
ble from the VXO.

Add an Ampliflel'"

Because you.. nol have the belleflt 0
the eer e stage of buffering betweetl Itw
VXO oscillator ancl the driver stage, )'01

may want to add a small buller amplirlel
I have not tried this but it seems like 1

good idea. The schemalic shows such,
ci rcui t laken directl y Irom the OR'
Handbookpublished by the ARRL

This is an easy project to build 01

per1board-a PC board iso' necessat}
Just keep~ leads short and di
reel. Test each ewcuit before you start 01

the second one. Be sure you have th,
Ryan excner running on a crystal betoo
you start removing parts jrom its circu
board. Remember, when your soIdefiD
irOn hils the PC board of the Ryan e~

ciIer,the warranty goes up in smoke.
Thete you have It VXO opetatiOn Ie

the Ryan exeter. ThiS will reaDy brio
oul the QRP bug now that you are n
longer rock-bound. Ii

"FIBERWHIPS"
Mobile HF Antennas

(AS~

CIRCLE 1SON READER SERVICE CAF

.15.00 S&H
(SC A ' r .. Add

S'_Tax)- --arC.O.D.

JlEAI-'Y-GAUG£
NICKEL·CHROME
BIUSS Ft111NCS
2.SOWAm l"OifER
API'ROX. 8'LF.NCTh
AVAIL IN BUCK

ASA IS -e 30 20 11 15 12 10 S

PO Box 3461
Myrtle Beach, SC 29578

1 - 800 - 722 - 2681

$16.50
EACH

MODEUMTR MHZ

HFA II 50.1).$4 0
HFAIO 21 0..287
HFA.I~ 2489-24"
HFAI' 21.1).21.4$
HFA J1 HIl·1' .
HFA20 140..14 35
HFA30 10.1·10,15
HFA40 10-73
HFA7S 3 S--4 0

Thruline Directional Wattmeter
The worldwide standard In

directional wattmeters.

• Accurate wIthin + / - 5% of full scale
reading.

• Measures forward or reflected power in
coaxial t ransmission l ines under any
load condition,

• Power range from l00mW to I OkW,
frequency range from 0 .45 to 2300MHI.

• Utilizes Blrd's "QC" qulck change
connectors for intercha ngeable fie ld
operation without tecettbratton .

• Bunt-In remote-reading capabili ty.

• Peak read ing version available.

Call or write today fo r more detail5 on the
indust ry Morkl 43 wattm eter and to recei ve
a complete Bird catalog,

CIRCLE 171 ON READER SERVICE CARD

30303 AiJrOla Rd., Cleveland, OH 44139 U.S.A. • (216) 248--1200
TLX: 706896 Bird EJec UD • FAX: (216j24fl.542tI
WESTERN REGION O FFICE; Ojai, CA • (805) $4IH2S5

ElllCtronlc Corporation
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PACKET & COMPUTERS

Getting JNOS

We will be working with JNOS ver
sion 1.07b. I will oeor two ways to gel
it but , with a lillie Ingenuity, I am sure
you can lind il elsewhere. First, il you
have anonymous FTP access to the
tntemet. you will l ind lhe MS-DOS ex
ecutable and source at:

ucs<hdu

tn the directory:

\hamradiolpacket\lcpip\inos

The liles are:

II has an the leatures needed lor a
tcn-sewce host.

It wia W()(k as an Intemet gateway.
It has a reasonably gocx::I user inler

lace.
I am using it here.
JNOS etters an of the host and

client services currently available for
amateur TCP/IP. For the end user, it
olfers a decent user interface. a split
screen terminal for AX.25 connects,
POP mail (more on this later), and up
to nine concurrent sessscos with hoi
key switching. For the PB8S operator.
JNOS offers superb mail con nectiVity
(normal packet ma it plus SMTP and
POP servers). excellent secunty.

My chOice 01 JNOS should not be
construed as disparaging to any other
NOS implementation. There are tots
out there , and all have strengths and
weaknesses. Each implemental ion is
slig hlly enueroot. so I had to cnoosc
ju st one, " you have a machine lo r
which JNOS is unavailable, don't lret.
You can get !he source and compile a
version-or you can l ind som ething
else that works. While another imple
mentetoe wiQnot be identical, above
the delaJllevel you win stitl l ind the in
10rmatiOn presented here uselul.

Next Month • . .

jncsrozo.exe (executable)
jnos107b.zip (source)
jnosOOc.Zip (documenlatiOn)

Get the executable and documen
latiOn ues. II you want 10 compi le a
spec ial version , get the source ,
(NOTE: If you oco't know whal "FTP"
is, don" worry-just go on to the next
opt ion.)

The second way to get the files is
from the 73 BBS. Be warned that the
BSS can only do 2400 baud, so th is
will take awhi le. The 73 BBS can be
reached at:

603-924 -9343 (8N I )
When you connect, 10110'11I the in

suu ctoos and provide the requested
informatlOf\ . Whe n you gat 10 the main
menu, choose -r- lor file area, and "9"
for packet. The executable and docu
mental iOn wiQ be there ,

, , , we 'll actually insta ll the soft
ware and start to configure it. While it
is not a trivia l operation , I Imag ine
many of you will be on the air at that
point . In the meantime , you might
just try gelling on the air without my
help. Don't fel it Irustrate you: The
cocs can be conlusing and the setup
is not tnunuve . Good luck! 73 de
N1EWO fiI
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usually run at 9600 baud or l aster.
There is a trend to taster user port
speeds with a considerable contin
gent proposing a just right to 9600
baud . How d oes th is euecr you r
choice 01 TNC? Just keep this in
mind, and think about something that
can be upgraded to a higher speec.
even if you don't do it now.

The Software

The Radio

As lar as radio choice Is con"
ce rned , IP adds nothing 10 the re o
quirements. A good choice lor packel
is a good choice lor IP. When looking
lor a radio, keep these requirements
in mind:

Choo se som et hi n g modern .
While a used radio is just line , it
shoulcl be a newer model il possible.
Digital rad io requires the radio to
switch from receive to transmit very
frequently. The delay in going be
tween modes is called "switchover"
time. This delay needs to be as short
as possible to en sure good perter
mance.

Choose something p o wer fu l.
Though you can use a handheld for
packet or IP, it Is a risky proposilion.
for a radio LAN (Local Area Network)
to work right. every station (called a
node in LAN terminology) must be
able to hear every other. With a 10'11I
powered station on the net, disruption
and unreliable connections are likely.
The power requiremen t varies wilh
the particular lAN. The lurthe r the
nodes are spread geographically. the
more powerful the transmitter needs
to be. II you are thinking about using
an ampliher on a handheld, consider
this: II may rot switch last enough 10
work at higher speeds. While even
COR (Carrier Operated Re lay) style
amps usua lly worll at 1200 baud. at
higher speeds the swltchcver time of
many amps will be too long,

Cho o se someth ing sens itive ,
This is just the flip side 01the power
ful requirement. A sensitive receiver
win help to improve the station's per
romaoce on the LAN.

Choo se a good anten na. With
good "ears" your receiver and trans
mitter will operate more elliCiently,
You need an omnidirectional antenna,
NOT a beam, Remember, all tne oth
er stations have to be able to hear
you lor fhings to worll right. A beam is
only appropriate in a limited number
01 cases. Put the antenna up as high
as you can and use good coax-re
member that loss goes way up with
frequency.

The rest 01 the articles in this se
ries will discuss installing, conl lgunng,
and maintaining JNOs-a lull-service
va riation on KA9Q NOS. The exe
cutable is fo r MS· DOS· based ma
chines, and Is frequently updated by
the author, Johann WG7J. I chose to
use this implementation lor several
reasons:

It is popular,
tt is widely available .
It has a stable working version with
very lew bugs.

Digital Amateur Radio
readily available. In addition, the pro
gram we wi ll d iscus s most-JNOS
from WG7J- is av ailable in source
code lorm. If you can usc a C compil
er, you might just be able to whip up a
version for your own machine.

NOS and its va riations are de"
signed to be multitasking . That is, they
run several processes simultaneously
In practice this means that there are
separate, tiny programs doing a van
ely 01 thin gs-appa renlly- at me
same lime. Since there is only one
processor in your machine, what is re
ally going on is a time sharing anen.
Process 1 uses the CPU, then pro
cess 2, then maybe process 3 or even
1 again. From the use r reve t Ihe
events lhal result lrom these precess
es appear to occur at the same time .

AU this activity requires as much
memory as it can get. Unfortunately,
the versions of NOS that you can get
today are not capable 01 using extend,
ee or expanded memory. They will
use as much 01 the nrsr 640K as you
can give them, though, So, the l irst re
quirement l or the IP station PC is
640K base memory.

As you might have guessed, multi
tasking is very CPU· intensive as weU,
This means that an IP staucn PC will
be ha ppier wi th a laste r CPU. Th e
simple rule is: The taster the better.
Slower CPU s will p roduce various
sorts 01 errors wt1en they are 1oa00d
doWn With IP actiVity. Remember that
the IP station must listen to you and
the raoc al the same time as it does
Its housekeeping . The station's use
determines lhls load. A lull -service
host wi ll run reasonably well on a
286/12 computer, but much better on
a 366125.

The programs and data liles need
ed to run NOS are not that large . You
could conceivably run an IP station on
a tloppy-based machine. On the other
haneI. even a small hard disk is a big
improvement. Also. il you intend to
run a lull-service host. you will proba
bly wanl to offer Illes lor FTP (F ile
Transfer Protocol) cowntoao. You'll
need someplace to keep these.

TheTNC

A TNC tor IP station use does not
need to be anything special. Basic lP
operalions at 1200 baud orI VHFt\JHF
can be done with any TNC thai offers
KISS mode operat ion . The least ex
pensive boxes . tike the PK-88 from
AEA. do just tine at this. However, if
you are in a high activity area, or want
to run a full-service host on a 'back·
bone : you'll want to consider fancier
options.

Most activity in the digital ham ra
dio world today run at 1200 baud. This
is the normal data rate for AX.25, and
is standard on just about every TNC
you can buy. Higher data rates are
generally more desirable, bul 1200 is
ent renched. The backbones, though,

re Computer

Jusl how much mach ine do yo u
led 10 run IP? The answer 10 this
IBstlon varies a great deal, depend
g upon what you intend to do.
~ PIlP stations run the gamut Irom
19le-user setups thai only operate
clients-;sers of other statiOOS--tO

1-blown multi-service hosts (PBB
:). Nearly any computer is capable
operation in the l irsl category. Vari
ons 01 NOS (the orig inal TCP/IP
Itware trom Phil Karns KA9Q) are
enetae lor just aboul every personal
mcctcr. and lor UNIX on many plat
ms. Because 01 the overwhelming
~I i hood thai you are using an MS
)S-based compuler, that is what we
I coocenuare on. However there
1 also versiOnS lor me Amiga (an
ser popular computer among hams)

Last month we started a eeres of
l rticleS on Tep/lp over ham radio, in
~uding how 10 do it. The first install
nent expla ined what TCPIlP is, and
vhy it has advantages over the more
amiliar A)( .25 "packer protocol mat
nosl hams use. This month we'll talk
recut what you need to set up a
vor1l ing TCPIIP stalion and where 10
101 it.

Tep/I? (Transport ecru-or Proto
:oLIInlemet Protocol) is a way 01 mcv
19 va rious sorts 01 data in va rious
ens 01 packages_ Associated with
IP' are a number of protocols fo r
l ov ing ma il. bu lletins. and eata
les-e-as well as ways 01 connecting
If reat-ume erscuss-oos . We ' ll ex
10m all of these in lhis series. Rrst.
I course. you need 10 be able to COIl

eel to the world 01 IP. What do you
eee to do this?

The "normal" packet radio protocol
~X . 25 ) is usually buill right Inlo the
ercwere thai a ham buys lor "pack
1.. The TNC (Terminal Node Con
oller) has a small processo r and
cme hrmware in ROM (Read Only
!emory) thai can talk right to a dumb
,rminal and rsco. AU that is needed
to connect the pieces togelher with

e appropriate cables and lhe statiOn
on lhe air.
While TCPIlP uses pretty much the

arne pteces as an AX.25 station, the
.bs get sw itched a round a bit.
10ugh the AX.25 station trcquenny
nploys a computer as Ihe dumb ter
inal , it doesn't need to . Anything
at can "speak" R5-232 will WOI"k. For
1 IP station, though, the computer
ees oYer rrost 01the ' hinking" lrom
e TNC . The IP software puts the
~C inlo KISS (Ke ep It Simple,
upid.) mode and handles all 01 the
otocot business.

Getting Started in TCPI1P,
Part 2

Jeffrey S/onlan N1EWO
eo. 80x 636
~ranklin IN 4613 1
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The NBEWV RIC Plane
Thanks to the ever-shrin king Size of

ATV \ransmilters and TV cameras, a
number of enterprising ATVers have
been successful in flying their systems

onboard modest sized RIC aircra ft.
ThiS month I'd hke 10 share some 01 the
innovations thaI Larry Hillier NSEWV or
Bekli l. Ohio. has designed into his RIC

ATV plane.
Starting out wiltl plans for a HOOby

Lobby Te!emasler (eight· 1ool wingspan),
Larry bui lt his plane from scra tch ,
eventually adding wing tanks (hal/ 
gallon tuet capacity) 10 his current
plane 1o allow lor extended Ilight The
orig inal model was powered with a
four-cycle Enya 120 engine, but has
been replaced with a 1.6 hp zeroen 23
two-cycle gas eng ine (essentially a
converted chain saw engine). thiS new
engine allows him to use an ineKpeIl

Siva gas/oil mixture instead of ire very
expensive glow luel common to most
RiC planes,

Number 16 0I'l your Feedback ClIfd

Ham Television

The ATV Section

Larry mstanee mee t of the ATV
equipment in the rear of the plane. His
system consisted 01 a P.C. Eleclrooics
TXAS·RC , wall transmitter, an FMAS
audio subcarrier board and a Canon
UC·' color camcorder. The camcorder
was placed just under the wing In the
cockpit. faCing oul lhe side window, lar
ry can control the viewing angle of the
camera through th e use of a servo
Wtlich moves the camera from the h0ri
zon to about a 4S·degree downlilt.
Since he uses a Futaba six-channel
PCM RIC controller (50 MHz band), he
had some extra channels 10 control the
came ra angle and to turn the ATV
equipment on and 011 rerrotely.

Airborne Simple x Repeater

In addltklO to his ATV station, Larry
put an ICOM 2AT and a U.S. Digital
simplex repeale r controller in the front
section of me plane. With 32 seconds of
recording capacity (in the high qual ity
audiO mode). the plane now acts as an
airborne repealer during each f1 ighl .
Since the simplex repealer is set up on
the ATV calling frequency 01 " 4,34
MHz, ' his wOl kS well in alerting area
ATVers Ihat the airplane is up and flying.

Larry has had some very long-range
contacts using the plane as a repeater.
Several stations as far away as west
Virgin ia (over 100 miles away) have
worked through the plane during some
recent flights. Since there was some
confuSion as to the operation of a sim
plex repealer, Larry now coereies the
repeater w~h an output on 144.34 but
has the input 600 kHz up on 144.94 .

The An1enn. System

Since he has a variety of transmit
ters crocerc the plane, Larry had a re
al challenge deciding where to place
hiS antennas to reduce Interference to
hiS RIC receiver. He finally mounted an
Old Anlenna labs Mini-Wheel antenna
(()IlYIi-horiZontal ATV) undef the plane
just below the fa il. The 2 meter ameo
na ccosets of four radials s'nmg along
the fuseiage and into each wing. The
driven element is a SlB·wave length of
piano wire that dangles just below the
landing gear. This flexible piece of wire

simply scrapes harmlessly along the
grot.nd during takeoff and landing. but
pops OVI directly under the plane dur
ing flight.

A!ter providing the maximum seoa

rato n for the antennas. Larry mounlod
the two transmuters and Ihe RIC re o

ceiver as lar apart as possible. He also
shielded the RIC receiver. The tina!
configuration had the ATV transmitter

in the tail cr ee plane, the RIC receiver
In the middle and the 2 meter simplex
repeater in ine t-ent. He can now fly

the plane so far from him that it is l

mere speck in the sky wilhOul any los:

01 conlrol due 10 interference .

Long Duratlon Flights

Larry often files his RIC ATV plan.
right around sunrise and sunset H.
has rece ived numerous reports 01 ex
celtent v ideo from stanons all eve
northeast Ohio. Many 01 Ihe report
come in via the onbOard simplex re
peater. There's not hing like creann
your own SOO-fool towe r to increas
your ATV range!

Now mat he has a half-ga llon Ius
' ank, he can fly for upward s of 1.7
hours. HIS most receot duration atten,:
new fa ' ·112 hours and he sri. had 2
ounces 01 fuel lell! AI the end r
September (the month this column wa
Wfillen). Larry plans to fly his plane ov!
a GO-mile path from near Warren. Ohk
all the way up to the shore of Lake Eril
He will follow along underneath tn
plane Wtlile riding in the back 01 pidaJ
truck with a TV set and RIC lransmitte
He plans 10 keep the plane in sigt
(both visually and via ATV) Ihfoughol
the flight Since the plane is capable •
55 mph airspeed, there should be mol
than enough fuel for the whole flight.

Larry Is planning another RIC AT
plane. ThiS one wdl be a seaplane wi'
the engine mounted above ,tie win<
There win be a movable nosecone lh.
wil contain the TV camera and wi. ~

lOw the camera to pan up and doy.
(similar to the Concorde's nose se.
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"holo A. Larry Hillier N8EWV with his eight-foot wingspan model a irplane. This
Jl<>ne includes a live camera ATV system as well as a simplOx em FM repealer.

Photo B. LafT}' Hillier N8EWV prepares 10 fly his live camera ATV RiC eirptene.

in Beloi t. Ohio (439. 2 5 M Hz in
puV426.25 MHz out). They use 144.34
MHz for their ATV talk lrequency. Also.
a number of Ihe ATVers in lhe area
monilor the high prof ile 146.865 (-600)
repealer. iii

GET THE ATV BUG
New10 Wan
Transceiver
Only $499
Made in USA
Value .. Quality
from over 25ysars
in ATV...W60RG

Snow free line of sight OX Is 90 miles - assuming
14 dBd antennas at both ends. 10 Wans in this 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
phono jacks. Add 70Cm antenna, coax, 13.8 Vdc@
3 Amps, TV set and you're on the air - it's that easyI

TC70-10 has adjustable>10Watt p.e.p. with one xtal on
439.25. 434.0 or 426.25 MHz & properly matches RF
Concepts 4·110 or Mirage D1010N·ATV for 100 Watts.
Hot GaAsfet downconverter varicap tunes whole 420-450
MHz band to your TV ch3. 7.5)(7,5)(2.7" aluminum box,
Transmjtte~ soki only to licensed amal9Ur&.lor legal purposes.

w rified in !he Iatesl Canbook or send copy of new license.
Call or write now for our complete ATV catalog
including downconverters,transmitters, linearamps,
and antennas for the 400. 900 & 1200 MHz bands.
(818) 447·4565 ..........,,.,... .... ViM. Me. coo
P.C. ELECTRONICS T_ (WooRa)
2522 P.xson u.n. Arcadi. CA 111007 Maryann (WBIYSS)

local Youngstown/Salem. Ohio, ATV
group. working through the KD8PE
ATV repeal er during the ir weekly
ATV 001 every Thursday evening at 9
p.m. local time. The K08PE ATV re
peater is located on a 190-fool lower

The KDaPE ATV Repealer

If you are traveling lhrough north
eastern OhiO and would like 10 talk with
Larry N8EWV about his ATV plane. you
can usually find him . as well as the

Model T144-10
T......... loIo<lmed... .,.,..,~

w..........,""...

Model TWM

Wtft, lor I f ull Une A"I'""I CItIlog at No eo.1!
- DEALERS WELCOME -

M,d, In Yh, USA...llecau.. II Manenl

III 1RAII/SEL
TECHNOLOGIES
A DIVISION OF W elECTRONIC INDUSTRIES
123 East Soulh Slnel • H.rveysburg, Ohio ..5032

1 (8001 829-8321

Model TSC1
T.anse! SuctIOl'\ CU()
MOUm"'ll K~

$129S

Subscribe
to
73

Amateur
Radio
Today

Call

800
289
0388

ion). The camcorder controls will be
emctely COfllrolled via fiber optic lines
o a tcocn-tcne decoder. so that all
...-.ctions including zoom can be oper
lied from the ground.

CIRCLE 11 ON READER SERVICE CARD
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Photo A. This unit has been modified counlless limes and the FET is sM pertorm
Ing well. The circuit is a 10 GHz amp. modified into a 10 GHz mixer. The circuilry
at the bottom is a bias supply.

BoardPC

the excess rosin on the board at thl~

lime as it is somewhat sticky and wi!
hok:t a part once it·s positioned on \hi
board. II you want. recoet the trace:
on lop 01 the solder with a tight coal c
rosin to help hold chip components
You witl probably have to try severa
01 these methods out and lind whid
ones you like best II's an individul
thing_

Chip components are soldered 0

the trace at one end of the chip. Firs'
wet the trace with solder in front of th,
part. Use a small amount of soldel
then with a toothpick in the other han,
hold the part In place and draw th
melted solder pool jusl in Ironl 01 on
edge of the part up to and over th
top 01 the Chip component. Use
sweeping motion over the top 01 th
part. Inspection with a magnilyin
glass should shaW a good solder joir
looking like a ramp up to the shoukk
of the chip component (see Figure 2
II the part moved, re-solder and rape
sition it before soldering the other en
of the com ponent. Once one end (
the component lOOkS OK, solder th
opposite end of the part to ccrrcret
installation. Do the same for all COrT

ponents that you need to \nstall, eJ
capt the diodes and transistors (c
FETs). Don't worry about the mess
rosin at this time.

When you are ready to rT1OI.Xlt yot

diod es and FErs some special pn
cautions are necessary. Fo r mOl
diodes thiS is not a problem; howeve
for some Signal diOdeS and expensi\
SChottky types precautions donl huI
The eceee and FEls $hOlJd be hal
died with proper static precaution
taking care not to destroy these par
before installing them in a ci rcu;
There is no need 10 Iret about stan
sensitive components as the crece
lions for usin g them are not too d·
mand ing . Mounting the m wUh
grounded war!< station will remove It
static voltage.

Removing the Rosin

When the other components a
mounled ii's lime to rerrcee the rosi
whiCh tooks quite sloppy on the boar
Removing rosin is important becau:
it can have a detrimental erred on d
board. II can de-rune the microwcr
strip~ne and cause excess loss. II co

Dots = Gold Metalization Over
Ceramic Case Of FET

: I]

only when necessary to fully coat the
trace. In this way the PC board will
become fully coated with a very thin
laye r o f solder on the traces and
ground surfaces. This will give your
PC board resistance to oxidation and
help in the soldering of chip compo
nents.

t canl stress this enough: Use s0#
der sparingly. A very small amount
can be spread across the trace with
the aid at some excess rosin. l eave

iron. The board is first lightly coated
with liquid rosin. You can usa a smaD
paint brush similar to a waterccror
brush to apply the rosin to the eopper
traces. However, I preter 10 wet my
linger with rosin and apply it with a
rubbing actiOn on the copper traces. A
liberal amounl will work OK, bul a little
dab will do just line.

Once the rosin is ap plied, use a
soldering iron with a small amount 01
solder and gently rub the solder onto
the trace. You will renee thaI using
rosin helps the solder to flow, so you
don' t need to use as much. As you
move the soldering iron, add solder

BoardPC

PC Board
Stripline Side

project look a little nicer. The lirst step
in board preparation is to apply a thin
solder coat on the stripline traces to
help in the component soldering oper
auon This step Is performed before
any components are mounted on the
PC board. A soIder-eoated PC board
is easy to solder and this step also
helps to prevent oxidation of the cap
per SOI1ace.

The solder coat operation can be
performed with any small soldering

partly where the tweezers come into
play. but the se c ret is PC boa rd
preparation . If the board is home
brewed like the ones you or I make,
they need two preparation steps be
fore soldering. This is not 100% nec
essary but It can make it easier to
place chip components on PC boards.
Besides, it doesn't hurt to make the

VHF and Above Operation

Let's continue where we left olf last
month when we covered the construc
tion 01 a basic SSB system . T his
month I would like to continue with the
construction of some basic elements.
I will be going inlo detail on construc
tio n techniques lor successlul pro
jects. describing some uselul tools.
A 101 of Questions need to be an
swered ror those just starting a pro
ject- but not all can be anticipated.
Howeve r, with luck, this col um n
should put some or the construction
detail questions to rest.

let's start by discussing some
toots and equipment necessary for
modifying (or performing brain surgery
on) some of our microwave circuitry.
Most of these tools must be smaa or
miniature due to the compactness of
most microwave circuit ry. A basic
bench setup consists 01 diagonal pli
ers. fang-nosed pliers. and various
screwdrive rs. The sotdering iron
should actually be a good soldering
station. By that I mean a temperature
controlled soldering iron. That's one
key pointer lor good coosrructoo: a
low-voltage soldering station.

It pays to searcn out the nearest
"beauty junk box," which is usually
found close to the bat hroom mirror.
What we're searching for are a couple
of small pairs of tweezers. I procured
mine Irom the local drugstore in the
cosmetics section. Th e ones trom
Revlon are the best. but they carry a
good price tag. I selected one that
had a large, stout hand-hold section
and then lormed down into a small
narrow end section, with a total length
01 about six inCheS. They worKed out
well lor se1eCling components and p0

SitiOning them on PC boards.
An alternate method is to just

dump the component onto the PC
board, then try to position II into place
with a toothpiCk, using shullie-board
adion. Ir s not the best but it will war!<
In a pinch. I prefer the tweezers. Part
of my trick in using them with very
sma ll components lies In the PC
board preparation. Here I am talking
chip resistors and capacitors and oth
er smatl surlace-maunted parts. Next,
I will cover semiconductors and the
method used to place them on a PC

boa'"

C. L. Hooghton WB6IGP
53n Diego Microwave Group
6345 BMger Lake Ave.
San Diego CA 92119

Microwave Construction
Practices

Ground Side Of PC Board
Positioning Sm.lt Components

The real questiOn is: How do you
successfully hold a squirming chip re-
sistor or capacitor on a PC boa rd
when it's only 0.050" square? Their
small size makes them hard to post- Figure 1. Ins611 lhe FET and sooer the gold metallzation to the bottom of the PC board and 10 the lop source traces. ~

non in place for soldering. Well, that's want /0 take the shorlesl possible path 10 ground 10 find the Iowesl possible source sesa impedance.
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formed by traces on the PC boa rd.
When you make cuts. hold the knife
firmly and do nol push hard on the
Tenon PC boa rd-Teflon microwave
substrate is very soft and light pres
S1Jre Is an toat is necessary. Be sure
the DC power is off when dOing any
trimming on PC boards.

Toothpicks are used 10 make tun
ing lools. Glue small bits of copper on
the ends of several toothpicks and
when they're dry they can be moved
about active amplifiers to give you an
idea 01 where to solder permanent
copper straps to the stripline. These
toothpick tools are QUite simple-just
dorn louch two adjacent leads toge1tl
e r because a short Is a short Is a
short. and will most likely smoke a
component.

PC Board

PC Board

Chip Resistor

~&

PC Board

Capacitor Solder Strip llne

.,.... -=~~!!!!!!!!!jJ;;:;;kI!!!!,,=~/~ Cire ultry

PC Board

Chip

Figure 2. Component mounting de/ail.

Source Lead Strlpline Connected To Ground

FIf}UflI 3. USing -Cstraps" made from thin copper foil.

usc attract the most undesirab~ rna
erial and slick to it, further de -luning
'OUr circuit.

The best method to remove this
Irungy (rosin) is to use a small
Jlumbers acid brush dipped In aico
lOI. These brushes are ava ilable in
nosl hardware sto res lor aboul 20
ents eactl. Wash the PC board with
:. Dip the brush in rubbing alcohol
Ind apply it to Ihe PC board on a
light slope 10 allow the liquid 10 run
~l the bottom or the board. Continue
J apply Wi th a rubbing monon with
16 brush, dipped in alcohol frequent-
I. until all the rosin is removed .

For small PC boards. hol d the

board above a glass ashtray, using it
lor a container for the alcohol. Use a
small amount of alcohol ; a capful or
two Is sufficient. Alcohol is flammable
so keep it away from heat sources.
You might need a second rinse 10 give
the board a very clean appearance .
Once the board is dean, air dry it or
wipe it dry with a rag before mounting
the semiconductors and FErs. Always
use the grounded sialic-free work eta
tion for lIlis ccerauco.

Other Tools

Now, here are some of olher tools
10 get, besides the tweezers: magnify
ing glass or eyepiece. some tooth-

plcks , li quid rosin, plumbers' small
acid brushes, small diagonal cullers,
prus long-nosed or needle-nosed pli
ers and a good tempe rature -con
trolled soldering station. Add to these
items a good selection of x-ece han
dles and blades tbet wiU be used in
the tuning and cu lling 01 PC boa rd
traces to make mod ifications to the
stripline cireuitty. These modifICationS
are very necessary to microwave cir
cui try, and are done wit h x-eetc
knives. In mrs phase of modification
you will be cutting traces and trimming
them with the knife blades. In mi 
crowave worK these are our variable
inducto rs and capac ito rs that a re

The Static-Free Work Station

Al this point. let's describe me slat
ic-free work station where we will as
semble and mount Ihe stalic-sensitive
components. This can sound quite im
pressive. but actually it is very simple
and easy to construcl. The main dif
iereoce is that all construction Is done
on a sheet of scrap metal or Circui t
PC board used for a common ground
surtace. to whicn all compo nen ts
and tools are grounded. This removes
any sta ti c bu il dup trom your work
area. No dragging your teet on a car
pet belore going to work al the sta
lion! Spar1lS are not permitted. If you

AockdaHo s,,_
WOlO...' .... t,l ... 0'60& U,S ...

T.' , (SOIII 852-367" 8S3·3232
Toll Fr.-' , lIOO-M:!463e
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A COMPREHENSIVE LINE OF
INSTRUMENTS TO MEASURE
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BRITISH

EASY-PC • For single sided and
mulilayer boards 10 1I x1I .
PhenomenaRy fast and easy 10 use.
Over 17.000 copies sold_
EASY-PC Professional for boards up to
32" x 3Z' at .001" resolution , 16 layers
Schematic capture and neUist exnacnon .
integrales seamlessly with PULSAR and
ANALYSER Ill. Demo disc: available_

ANALYSER III and ANALYSER III Pro.
Powerful linear circuit simulalors have fun

:: graphical output. nandle R·s,L·s.Cs. Bipolar
Transistors, FET"s , Op·Amp 's, Tapped
Transformers and TransmiSsion Unes etc.

• • Plots Input and Output Impedances, Gain,
• • Phase and Group Delay_CoversO,OO1 Hzto

>10GHz. Demo disc ava ilab le.

: :1

PCB I Schematic CAD· from $195

-

Analo ue Simulation - from $195
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telephone : 011·44·480-461 778 Fax: 011·44·480-494042
:"'MEX, VISA and MasterCard welcome.
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fear the worst . do you r con 
struction on a moist day, a
minimum state day. Still use
!he grounded wor1I.location.

Your work stance pad (a
sheet 01 copper or conductiVe
metal) is where we place the
circuit to be wo rked on (t he
PC board) . Adjacent to the
area reside the temperature
controlled soldering iron, tools,
and you! Be sure to use a reo
sistive conductive wrisl strap
and not a direct connection to
your wrist. Usually eese ....nst
straps have a built-in resistor
in the clip lead portion with a
resistance 01 a half megohm
or so lor a sately teeter. The
high resistance is so that cur
rent that can be dangerous 10
you will rornow. It will remove
static and bleed i t 011 to
ground: discharge if. The pur
pose is to remove static and
net ca rry enough current to
light you up.

Don't lall in to the trap 01
·chealing· by touching and
holding the groun ded work
station wilh you r linger while
trying to perform the ope ra
tion. This is not recommend
ed- it is asking for trouble.
Use Ihe wrist strap and its pro
iecuve series resistance. II is
there tor your protection.

Sol deri ng
Iron
T emp
Controlled
t.ew
Voltage

Copper PC Board Stock About 12· Square

Any Metal Sheet OK. serves As Common Ground
Work Station

Board Foil Common GroundClip Lead To PC

Ground Work To

Example PC Board Common Ground

10 GHz

- FET Amp Ground Wri st Strap
To Work Station Metal

-.':--

High Value
Isolation
Res isto r

Wr ist St rap Attached By
(200 K. etc)

Cond uctive Velcro Around I
One Wris t

Fl(}ure 4. Cons lrvc/lon ot grounded work suuon. NotiCe lhat the soldenng Iron, work piece, and your
wris t are a /I common grounded /0 prevent slatic trom destroying sensitive FETs.

Soldering Iron Grounds

The only maior tool pur
chase shoUld be a tempera
tute-eontrolled soktering sta
tiOn . Most IJSed ones or ever
many new ones do no! neve
a ground connectiOn broughl

out to a clip lead. They are
grounded in some cases; al.
ways check. II you do no
have a ground clip lead it car
be added to the low vol tagE
portion or th e iron. 'rne sc
irons are operated trom 1H
AC and convened to a 10'"
YOIlage in fh{I base unit. usc
ally it converts to around 2'
volts to heat the iron element
To add a ground ccerecuor
to this type 01 Iron, make 1

connection rrcm the barrel 0

the iron at a low temperature
point, or better stili througt
ee Iron's ground lead to ttl<:
transto rmer's base. In tha
ease, a connecncn ean bl
made in ue transformer baSl
unit and brought out for con
nectiOn 10 tne wor1I. station.

This cl ip lead conneclior
is used to remove state fron
Ihe meter portion 01 the 1m
voltage iron so as not n
harm the semtconc uctc
when you solder i t. If y OI

have a high-vollage iron, 011<

that wo rks and heats trcr

~
TO ORDER CALL EJ800 -326-2393

TECH SUPPORT 209-651-7859

FAX 209-651-51 57

ri-EX ® TOWER CORPORATION
7182 Rasm ussen Ave. • Visal ia . CA 93291

Unsurpassed Quality since 1954

LM·470 »:~:5 $3~6~~
Was Now

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

TheLM354 ,sS\.pp1lecl With ahand Winch i)"ai\e system The LM·470 is motonze<!

QUALITY THAT'S
AFFORDABLE

All towers are complete WIth rigid concrete base mount and
rotator mountmg plate. Tn-Ex pnnlS and caJculations provided
with lOWElr are compliant WIth 1991 Uniform &lIkMg Code
(U.B.C.) Engineering designed to 1991 U.S.C. . 70 MPH

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

210 Utica St.,
Tonawanda. NY 14150

(716) 692 5451

PD-ATV-50
" QI.T'lT_W_~T,_. __ ... 7"-.7"

_ __ _ ••IT • .,.x. $or_

..... 415 ,-..) ".<I....~ '''''
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"Check the details on
construction for the project

you plan to duplicate.
Use their recommendations. "

11 0 VAC directly, this can be made to
ViOl1I as well. What you have to do is
unplug the iron just before each sol
de ring operation (with the same type
g round clip). Pr io r to allach ing a
ground clip on this type 01 iron verily
its AC leakage voltage, a sarety tee
lor.

We are doing thiS to see it the tip is
nsulated lrom the healing unit whicl1
s a 11 0 VAC element. Somelimes the
nsulabon breaks doWn and allows AC
o flow \tIrough this deleel.. Irs a sate
y ilem and shoulcl be checked every
;0 oIten. Be careful and use insulated
esl leads lor the AC voltage check. I
'lave checked Similar irons and good
mes will show very low voltage read
ngs. tess than a volt or so. However, I
lave loond some that were almost di·
ect connections to 11 0 VAC due to
:racked insulalion in Olde r irons.
::hedl. to be sure for salety and semi
lOflductor survival.

~ounting Semiconductors

Mounting Ihe sem iconductors Is
ery easy, I mount the diodes first. On
ory smarr gtass ·leaded diodes be
a~lul no! to bend the jeaos 100 close
} the package for soldering as the
lass can erace on \tIiS type 01 diode
uring mounting. Just bend the leads
Ito the position you want them and
\low a niue slack in the leads about
te case. Use tho tweezers to serve
s a heat sink and grounded mstaua-

tion tool wh en sotder ing. Prior to
mounting rets. an PC board prepara
tion such as cutting mount ing holes or
source ground -C' straps should be
comple te.

Follow the FEr mounting instruc
tions, II they stale to mount the FET
upside·down you need 10 cut (with the
x-ecic koile ) a 0.1 vsquare hole to p0

sition the FEr into. In this case . the

grou nd Side 01 the PC board is sol·
ceree to the gold at the FET tor mini
mum source inductance (see Figure
1). II the FET is mounted right-side
up, most likely -C' straps are being
used and the circuil allowances were
made for some slight inductance. In
some cases I have even seen right·
mounted FErs; mat is, the opposite
lead has been trimmed off and the reo
maining source lead is conn ected to
ground wilh an adclil ional short sec
liOn of solid wire. This is a slabi~zing

technique (degene ration) and is used
at frequencies lower than 3 GHz.

The ' C' straps and minim um

source inductance are requirements .
partlcUarity at 10 GHz. In 10 GHz am
p1 itiers that we have constructed. the
minimum inductance or shortest lead
length was rccno to be the best solu
tion 10 achieving maximum gain and
uniform operation at l 0 GHz. Both us
ing the -C' straps and mounting over
meter devices ucs tce-down can
achieve the same resulls: stage gain

and minimum inductance. Check the
details on construction for the project:
you plan to duplicate , Use their rec
ommendations.

In case 01 trouble. it helps to have
the side 01 the hole ceereo up with a
small scrap 01copper 10i1to aid in sot
dering to the top of the upside-down
FEr. The thing to be careful about is
that the "C" straps do not short OUI the
GATE or DRAIN leads to ground. II
this dimension looks close. trim with
an x-ec tc knile 10 f some clearance
between ieacs before moun ting tne
FET. In either case, the hole cut into
the PC board will accommodate eithor

the FET or the FET and . C" straps.
-C' straps are made from \tIin copper
tlashing material and are about 0.050"
wide. As shown in Figure 3, Itley are
SOldered onto both sides of the PC
board. One side is the rear ground loil
and tne other side is the stripline side
source trace lo r ground ing. These
straps resemble a "C" when they are
lormed through a PC board hole.

The la st th ing to remembe r is
mounting the FErS. They are stored
in a state-sensmve protect ion pacll 
age and shoulcl be picl«ld up only with
grounded tweezers. Touch the enve
lope or box conductive coruon (FET
storage shipment container) with the
grounded tweezers first belore touch·
ing the FET. This will diSCharge any
dilferences between the ground sur
l aces 01 the work station and the
package or envelope. Then, and only
then. pick up the FEr and place it di
rectty where the device is 10 be sot
cered onto the PC board. Once sol
dered on Ihe PC boa rd the FET is
protected by circui t te rrnmauons on
lhe board.

Well, eers it for this monlh. Hope
you enjoyed Ihis month's shop talk .
As you can see. an elaborate work·
bench is not require d . Hap py
construct iOn' As always I will be glad
10 answer questions cooceming this
and othe r topics . Please send an
SASE tor a promp t reply. 73 Chuck
WB6IGP. Iii

- Packet Radio 
Portable & Affordable!

INTRODUCING THE UNIVERSAL M-400
A totally new concept in code I tone readers!

Universal Radio
6830 Americana Pkwy.
Reynoldsburg, OH 4306B

• Orders: BOO 431 -3939
• lnto.: 614 B66-4267

• Baudot
• Sltor AlB
• A SCII
• sweet-AnQ

• FEC-A

• FAX
• POCSAG

• GOLAY
• A CARS

• A RTTY·reader andtone-decoder In one! • DTM F
• Easy to read two-llne 40 character LCD. • crcs s (PL)
• No co mputer or monitor required. • DeS (DPL)

Forget tho l im ita tions you have come to expect from mo st 'readers".
The sell -contained Universal M-400 is a sophisticated decoder and
tone reader olloringan exceptionat ran ge01capabili ties . The SWL will
be able to decode Baudot, SITOR A & B, FEe-A, ASCII and SWED·
ARO. Wea ther FAX can atso bedecoded to the prinlefporl The VH F
UHF listener win be able to copy the ACARS VHF aviation teletype
mode plus GOLAY and POCSAG cigilal pager modes. O il-tho-air
decoding of DTMF, crcss (Pl) and DCS is atso supported . Th e M
400 can even be programmed to pass only the audio you want to hear
based on CTC SS, DCS or DTMF codes olyour choosing. The M-400
can run from 12 VDCorwith the suppliedw all adapter. The American
made Universal M·400 is the a ffo rdable accessory lor every short
wave or scanner en thusiasl Only $399,95 (+$6 UPS).

FREE CATALOG
This huge 100 pag e cata
log covers everyth ing for
the shortwav e , amateu r

and scann er enthusias ts.

Request It t oday!

* No Exter nal Power

* Si mple Installatfon

1-800-BBAYPAC

* VHF, UHF, HF n ' :o.u

~; 1-800-ll22·9722~
'-'IiIiI (503) 474· 6700~

* S mart D~T1ol T imer

* Perfect For Portable

* As.'icmbled & Tested

400 Daily Lane
P.O. B Ol 52 10

Grants Pass. OR
97S27

Model BP- I
Packet ~1odem

Modt in U.s.A.

Wheth" r you' re an experienced packeteer or a newcomer wanting to
explore packet f or the f irst l ime. this is w hat you've been waiting for !

Than ks to a breakthrough ID dIgi tal signal processing, we have

developed a ti ny, full-featured. packet modem at all unprec edented
low price. TIle BayPac MOlle! BP- I transfcnus your PC-Clllllpati hle

computer i nto a powerful Packet TNC,
capable of supporting sophisticated features

like digipeati ng. fi le Irall5fers. and remote
termi nal access. ~OW is the time f or YOU
to join the: PACK I-:T RE\'OLUTIO"\'!

CIRCLE219 ONREADIER SlRVICE CARD
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Your Tech Answer Man

Sigilli
Or_[Ko

I'm considering upgrading my sl
ticn and I'm very Interested in D~

(digital signat processing), Several m
rigs cner inboard IF-level DSP unl
and there also are several thtrd-pa
outboard AF·level DSP units availab
Which is better?

SWR over to o w ide a bandwidt '
means you have excepl ionally poor 8"

f!Cieney and are losing a lot to resistiv
loss. Remember, a dummy load a
ways has the best SWR.

Louder?

Can you install a linear amp in yOl
car? You sure can! There are sever.
which have been made over the year.
and at east one is sliD available. N_
jess 10 say, you're gonna need som
seriOus amperage to run somelhln
like thaI. A big battery and a giant a
temator will need to be routed~
humongous cables to the amp. AnI
don't forgel lhal all that RF power w
be 2 or 3 feet from you r head. Persce
ally, I think I'll pass.

Pounding Brass

Can you pound brass in your cal
Sure! I've tried it a lew nnes. using tt
Microkeyer iambic keyer project I pul
lished some lime ago. n works and it
fun, but you need to be a decent C'
op to avoid getting so estracteo th
you impair your driving. Obviously, y<
can't be writing anything down whl
you drive, so you need to copy in yo
head. RF feedback Into the keyer '
hand key can be a pfOblem whictI r
suns in RF bums on your fingers. E
sure 10 use shielded cable from II
key or keyer 10 \he rig.

Well , that about covers il for mobi
operauon. There's a special thrill yr.
get t-orn talk ing around the world,
around town, while you cover the di
tance between home and work,
wherever. Happy and safe mobilin
Now,lers look at a feller.

Dear Kaboom.

Dear Or..

In theory. IF-level signal proceSSi
should always be better than AF-Ie'
proceSSing, because you deal with I
signal before the AGC stages. Tt
way, if you remove an offending sigr
il won'l cau se unwan!ed AGC actil
Wilh AF-level processing, you have
control over that. and slrol"lg interferi
signals near the one you want to C(

can sliDcause lroUble, even though I
fllter has laken Chern out, because It
cause the AGC to clamp down.

As practiCed today, though. tt's a I

te renr slory. The functions available
me inboard units just don'l corroare
the neat slu ff you can buy in the 0

board, AF-Ievel boxes. So. for now,
reoorrvnend you go with the ou\bo;

approach. Perhaps in a lew years
rig makers wiD put some sefioUs at
into OSP and calCh up wilh the 51
cially makers. By the way, I covel
this subject in some delail in the J
and August 1993 issues 01 RadiO F
You might wa nt to check those 0

Enjoy your new gearl 73 and see I
all next month, de KB1UM.

if iI is orVy a 25 watt VHF rig! If your
car misfires or otherwise misbehaves
when you key up, you are probably
lrashing the computer, SO you should
invesl igale the problem before you
cause some expensive damage.

Honest, Officer, I Didn't Mean It

I remember uSing my 100 watt HF
rig in myoid car, whiCh was a 1984
Oldsmobile Cutlass. Once , wtlile 1001
ing around in \he Vennont mountains,
I was yakking away wtli le rolling alOng
under cruise control. Normally, I watch
the speedomeler carefully. even when
I use the "autopilot." This l ime, though,
I gOI etstracteo and ne v er lo oked
down . Suddenly, it seemed like I was
going awfully fast. Sure enough, I was
doing 85 and stil l accelerating at the
max im um rete . Yikesl I res et the
cruise control and everything was fine.
Arv:l I never got it to do that again. But
I have no doubl tha t my transmiller
caused ii , Thank goodness t didn't get
caught; I would have never explained
that one.

There have been many reports cir
culating on packet radio re ga rding
Toyota Ca mry computers being d e
snevee by AF. In tact, several hams
'MXlnd up with repair ens over $1,000,
because the damage wasn't covered
under warranty. Apparentty, trere was
an intemal memo slaling thaI races
over 10 walls output shouldn't be in
stalled In nose vehicles. Last I heard,
though, the problem had been fixed.
This is only a rumor, however. If you
are contefl1)laling gett ing one ct mese
cars, you might want 10 check wi th
your clealer before you buy. If you al
ready have one, it would pay to l ind
cu t il you're courting disaster every
time you checlI. into the local repealer.

The Skyhook

Mo bi le antennas p resent exira
challenges at HF, mostly because 01
their small size relative to frequency.
The standard mid-position Ioa(jing COil
arrangemenl works lailly well above
Ille 40 meter band, but I haven' had
much luck with it on 40 and 75; !he et
ficiency Is just 100 low. But there are
other designs which work reasonably
well, although nolhing is going 10 work
as well as II dipole 50 feet up ! The
oddest euicrrcnve HF antenna I ever
saw belonged 10 a guy t mel at a New
England hamfes!. It's kind of hard to
cesceee this thing: The best I can say
is it was horizontal, took up the entire
length of his large. American car, and
made his vehicle look like somelhing
from another planet. He desig ned it
himself , and he claimed it worked like
gangbusters on 75 meters.

AIIhcH.lgh Ihere are several enteooe
tuners made lor HF mobiling, I think it
pays to get you r antenna as resonanl
as you can. EfflCiercy is not that high
to begin with, so you're eener 011 if you
don't have to use a tuner.

Sometimes. it seems like you have
better bandwidth and lower SWR than
you expecl 10 gel. Before you go re
joicing, take a look at your g round
con nection between the antenna
mount and the car, Usually, a loo-good

Warning!

power cable from the battery 10 the ra
dio: and you've installed and wired
your antenna. You tum it on and, hey, it
wor1ts! Sourds nice and clear. too. But
wait. you haven't tumed the engine on.
Uh oh, no w it sounds like garbage.
Noise and statiC out the wazoo. Unfor
tunately, when you are running a multi
kilOvolt ignition system a lew feel from
a device designed 10 detect a fracl ion
of a microvolt of RF, you're gorma have
some problems. Is it possib le to get
decent reception in \he car?

You 8etc hal

It' ll never be as no ise-free as a
good, qu iel home station , but you can
get good results in the car. As an ex
ample, my Mazda RX-7 used to have
an S-7 10 S·9 static level, even with the
rig 's noise bl anker on. (I I should al
ways be on.) I just assumed lhat was
the best I CCHJId do and was reSigned
to tiving with it. Consequently, I rarely
operated HF in the car. A lew months
ago, the car started ruming poorly, SO I
eecoeo to giVe it a tuneup. I changed
the plugs, wires, rotor and distributo'
cap. Hey, my noise level went oown 10

S-3! And my car ran great. too. Ignition
probl ems , and especia lly bad plug
wires, can really drive the noise level

"'
Other Sources

There are tots of othe r noise
sources in an euteeeene. Arly poorly
[cined body parts can make electrlcal
noise as they rub with the car's molion.
Even wheel beartngs can make noiset
There ara too many potentel problems
and soutons to cover here, so, if you
have a really stubbom state problem,
get a book clevoted 10 mobile radiO In
slallation.

There are Iwo big noise sources
which keep cropping up: fuel injectors
and the car's computer. Some makes
and models have part icular probl ems
which are known 10 lhe manufacturers,
and a call 10 the dealer may bring forth
an mtemet memo on \he subject. Then
again. it may noI. Some injectors and
computers are j ust noisy and there's
nolhing you can do about it Some
times , Itlough, tre maunfaeturers have
rep lacement parts or moomcancos
which greatly reduce the noise. Some
will even do it for free.

As you can see, it is very common
for you r radio to be CRMed by your
car. Bul there's something worse: You
can CRM your carl Today'S cars are
electronically sophisticaled: virtually afl
use computers to conlrol the engine.
Some also use them to generate the
dashboard displays, control the cabin

Bac k To The Car environment and various other things.
Out of the shack and back into the So me 01 these comput ers are quite

car. OK. you've inslalled your HF rig: sensitive to RF, and a few can actually
you ' ve run your fused, heavy-dUly be deslroyed by your transmitter, even
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Ah. Sweet Ground

U suall y. when you have an RF
feedback prob lem you have a lousy
ground connection somewhere, Find
ing it isn't always easy, though. In fact.
I've had some tough times with these
kinds of problems. But nol this time.
The thing gave ilselt away when 1n0

ticed lhat grabbing the mike's meter
gooseneck. which also encloses the
mike element itself. caused extra RF
feedback pops and noises. Yet, touch
ing me rest of me meter housing did
not have any ettect. Now I knew: The
gooseneck was not property grounded
to the housing. Upon open ing me unit.
I discovered teet il is b uil t in two
pieces. The PC board is mounted and
grounded 10 a metal frame 'M'lich lhen

screws 10 the housing. The gooseneck
is screwed directly to the housing. So,
if the screws holding the frame to the
housing are even a little bit loose. the
ground between the gooseneck and
the PC board ge ts funny. The cu re
was easy: I added a ground wira di
rectly from the gooseneck's nul lO the
PC board's frame. VOilA; , no more RF
feedback! If you have an MC-85. you
might: want 10 add this wire, especia lly
if you have had any feedback prob
lems.

A Detective Story

At a recent hamlesl. I picked up a
used Kenwood MC -85 desk micro
phone. It's a nifty microphone whiCh

has a condenser mike, bu ilt-in com
pressor and outputs for three separate
rigs. I menlioned my purchase to a
good friend who used to own one, and
he warned me that the mike was very
sensnrve to AF feedback and , tnus.
poo r for HF. I f igured his must have
had some kind 01 problem and pro
ceeded to wire the cable up lor my
Yaesu FT-747GX.

I keyed up and iI worked great l I
gOI several good reports and appar
ently had no RF feedback problems. I
was happy. The next night. f had a
sked with my friend, and he reported
lhal I sounded leffible, with lots of RF
feedback. A quick lislen on another re
ceiver confirmed his report: The thing
was a ceaster. Whal had happened in
Che preceding 24 hours?

Michael J. Geier KBlUM
ce 73 Magazine
Route 202 North
PeterDOrotJgll NH 03458

Let's Mobile
Last monlh, we were talking about

mobile cceretc o. Before we continue,
I'd like to pass along a ltx for a prob
lem I ran into.



We are happy 10 provide Ham Help listings free on a space available basis. To
. make our job essior and to ensure that your lis ting is coffBCI. please type or

pn'nt your request clearly. double spaced. on a full (8 112" x I ' 0) sheet of pa.
per. You may also uploa d a listing as E.mail to Sysop 10 the 73 BBS /Special
Evenls Message Area #11. (2400 baud. 8 data bits. no parity. 1 stop bit. (603)
924-9343). Please indicate if il is for publicaYon. Use upper- and Iower-ease
IeNers where appropriate. Also, print numbers carefufly-a J, for exa"l'le, can
be msread as the leners t oc t, or even the number 7. Specificalty mentJon
thaI yout message is lor Ihe Ham Heip CohJmn. Please remerrtJer to acknolN1
edge responses to your requests. Thank you for your cooperatiofl.

HAMHELP
•tn

\ need opera tio n and servi ce
n an uats fo r COLLINS Model
32MS-1 C tube-type transceiver,
3erial '287. I will pay copying

N....-nber 26 on ,our Fe-edbiJck eard

and mail ing expenses; or furnish
me the latest mailing address of
Collins Radio , Canada or USA.
Thanks to all who respond. Ben-

manUn Tan, United Marketing, Is
ab ela, Ba silan Province, 730 0
Philippines.

t am look ing for mods for th e
HTX-202 2m HT. If anyone has
any. please send to Trevor Davis

VE3DK V, 107 Govem ment Road

Ea st, K i r k land Lake , Ontario ,

canada P2N 1A9.

I am looking for the schematics,
manual, o r info on the Hammar
lunc:l FMSQa or its power supply. I
wi ll g lad ly pay for copies and
shipping. I am trying to use this
unit for Civil Air Patrol communi
canons . An y information will be
he lpful. Thank you. KB2 Q G O ,

(716) 526-5336. iii

S ell YOUI'

product:

7J
Amateul'

Radio
Today!

Call Dan
flal'pel' at

800-274-7J7J·

CIRCLI 2 36 ON RUoER SERVICE CARO

CIRCLE 26S ON READER SERVICE CARD

CIIICLI us Olll aUDEa smYlC1! CARO
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Listen
for them
on the

air!

Low-Angle Radiation and a
Gigahertz of Coverage on VHF/UHF!

The FLYTECRA~T- Model CFN
• The Mock-IeFN " th. ullimaw
C~P"et. rul!.l-ed anII:nna for 50 to
1.3 Gill use. (ft anRnil fran 144 to
1.3 Ghl.) .A_..SWR _ I.5
ac:rou lunsmit,..",,& • Amlteur
r" io lil:e..w.... opcmc aU bands 
2M. 220. 450. 900, and 1.2 Ghz
• 5 M b&! Ilkal for opo:ration in
220 or 1.2 Ghz t-nd for whidi )'0\1
have priYile«ca, • Low YaticIJ
anile radialim • L-,e capture area
• Rated 200W • Uie indoors or lllJC
e FN Is lighlweighl, but tough 
wilh5lands hlllTicane-force winds.
.Ind .." t ISHmbl, - ideal for
~ portable.or Field Day!
• AlPCtive. suun. cksizn. lJniqI>e.
fuImsbe .ppcannce. 23.25'" hiJII.

GIVE YOUR

HR-2510 HR-2600
tit<' ..._ /mi." , ", tItt-

" B I G RIGS"

Subscribe to
73 Amateur Radio Today

Call 800-289-0388

R.YTECRAFf- Model CFN - $79.95
s....ao.d Ill' S Order "" n rn:cRAfT· P.O. B.. 31..1
Si.l v ..tkr CA 9JO'J3 - Add SS.so . ", oonli...,.,lll1 U.S.

VISAIMC PHOSE ORDERS Is.,,,,r-x.a a...r·1
800-456·1273 M·F 9A·5P (P1) 805·583·81 73

CIRCLE 251 ON READER SERVICE CARD

1111 with pride 6 sold worldwide _ fln£CIIAFT" uu

CHIPSWITCH
4773 Sonoma Hwy. Suite 132
Santa Rosa, CA 954094269



cash price

TM-742A
Dual Band Mobile
With room for 3' d

$725

neering new technologies. We have
no shortage of new modes for them te
develop.

One thing we do know from experi·
ence is Ihal everything our gove rn·
ment does It messes up, and the man.
agement of amateur radio is no excep
tion. I wish lhe socialists and libera
le ft would go jve awtVle in the remain
ing SOCialist coeures. China and Cu
b e, and get oyer their d elusion s
Maybe they'd stop Itying to gel Ihl
government to do everything for us.

My dream is to have amateur radie
run by our radio clubs instead of thl
govemment. The clubs woutd be re
sponsible lor recnJlting newcomers . .
kids in particular. "They'd Elmer radic
clubs in schools, The clubs wou l(
leach theory and operating praetic~

and then would ncense the member
who earn th e privlledge. The club,
wo uld be re spons ib le fo r their Ii
censees and for the de·l icenslng 0
any member ablJsing our priYiledges.

I enviSiOn a natiOnal conference 9\:

ery other year where delegates fron
each of the d ubs would discuss a",
vote on any rule changes ercecsee b
the clubs. I'm sure you can come UI
with a long list of reasons why Ihi
wouldn't work. But I wam you, thoug
I haven't taken 10 pages here 10 tr
and resute your objections. I dol.tJt thE
you'U be able 10 corne up with one Ie
which I haven't a good answer. rv
given Ihis a lot of tt'lol.91t.

Indeed, a lew years ago I made th

$575

TM-732A
Dual Band Mobile

0;;:: 1-800-433-3203

- _ •• ' t1Ty - ~"""""'VI__

Amateur Radio Sales and Service

KENWOOD

Electronics
Proudly serving the Amateur Community for over 25 years.

5635 E, Rosedale 51. Fort Worth, Texas 76112
FAX(817}457-2429 Questions (817)429-9761

VISAoMASTERCAADeOISCQVER-AMEAICAN EXPRESS

Wayne's Pre. cription

I'd like to see amateur radio 'uUiIl lls
real po ten tia l . , , to help kid s, ou r
coun try and the world. I'd like to see
millions of kids getting on the air and
lil ling up our incred ibly veruabre, but
preaenny vacant, microwave and
satellite bands. I'd like to see ·em ex
perlmentin g, bu i ldi ng kits, and ere -

In business you either grow or cia.
So what's holding back (Xlf growth?
I've been talking about lhat in my edi·
tenets. so my Ideas on the subject
won't be any news nash for you, But
let's not Just accept my ideas. And rers
not stick by the ARR L's either. Let's
su rvey the kids and l in" out why
the(re not interested In amateur radio
any more. Yes, I know aU the ok:! ex
cuses. TV, video games, on-line com
puter services and such keep kids too
busy lor them to take the arne to learn
the code and memcrtze the pathetical
ly simple tests we've got set up as 0b
stacles 10 keep out the "wrong" pee
ple.

Well, I've seen no sign IIlat we've
had any success in barring the wrong
people. We've done a really labulous
job 01 keeping a lot 01 "right- people
001.

The League hasn't a cl ue as to
what to do to turn things around.
They're asking, "What. if anytt1ing, can
be done to reverse the trend?- Am I
exaggerating? Check out page 9. July
1993. OST,last pal1igraph,

MODEL SIl: .1110

very little evidence of efforts to involve
newcomers. We've let the hobby tum
sou r on ocr walch. We're putting up
with bad language on our bands. Our
personal ethics are a mess. We've cut
011 our ne wcomers. We used to be
very proud 01 being hams. And rightly.
We were the pione6fs 01 all new radio
modes. We were the major Sl()pIier of
the best engineers and tecllliiCians to
industry. And when WlNlI came along
we helped save the cou ntry's bacon
by volunteenng lor military duty. Eighty
percent 01 us joined the armed forces.
And ocn't you lorget that it was elec
tronics that was our big edge. It was a
technology war and we hams were
right there in the thiCk 01 it

We've let (Xlrselves become vir!ua.l·
Iy useless. In 1964 we killed olf Ihou
sands of school radio clubs. These
were the clubs that fed us young new
comers and we've never had any sig
nificant growth since. Nor, lacking the
enthusiasm and drive of youngsters,
have we been able 10 keep up with
commercial technology, much less be
in the forelront.

II you were running a business and
you found that you were gett ing 'ewer
and fewer custom ers. would you con
sider making some changes? Worse,
most of the new costorrers you get to
come in the door go right back out and
don't come eacc Ate you doing some
thing wrong? Has your product or ser
vee kept up with the world as it Is to
day?

--- -
", tr"co...., c t s"rClAI'S;ts ~
D:

THE SR-7110 CONNECTS TO ANY TRANS
CEIVER TO MAKE A SIMPLEX REPEATER

- Portable or mobile repeater to increase the
range of HTs - Emergency repeater - Test
repeater to hear your own signal ° Test for
skip conditions - Unmanned hidden trans
mitter - Calling frequency machine

The 7110 has two modes of operation, In the
automatic mode the repeater only repeates
when there is no reply to a transmission
within two seconds. In the continuous mode
all transmissions are repeated without delay.
The 7110PL has a PL decoder so the
frequency can be used without the repeater,
SR-7110 $200.00 SR-711OPL $275.00

AUTOMATIC
SIMPLEX REPEATER

NEVER SAY DIE
C<Jntinued from page 4

The main problem Is that we're not
interesting our newcom ers enough \0
hold them. They go to a club meeting
or two. lind they are treated like lep·
ere, and give up. Ten meters is nearly
dead and will be tOf a few years. And
CW al 5 'II'pfTllsn't nearty as much fun
as you've told them it is. The result is
that 94% 01 the Novices aren't sen
ously active. They spend lass than an
hour a week. Thai raille you hear is
amateur radio's death rallle unless
you can figure some way to make
hamming more lun. Fast. We're dying.

Oh wen. Novices are Ws anyway,
right? Wei, not 81ladly. Their average
age is 39. Heck, wtlen I go! slarled in
amateur radio the average age for all
hams was about 32. Now the Techs
average 45 and It's 50 for all hams,
which puts lhe Advanced and Extras
up in the 60s. No wonder almost ev
eryone I work on 20m is renred

Has yoI.If club made any effort to
get neWCOfTl6fS 10 your meetings and
gellhem involved with club activities?
The answer, With very few exceptions,
Is no. 'rwo-trnres 01 the Novices have
never been to a club meeting. Most 01

the rest tried one or two and gave up
in disgust. Very few said they were in
YCIved with any dub activities.

What eyer happened to the old
ham radio l raternily concept? I read
many of the club newsletters and I see
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rounds of the FCC Commissioners
and asked them how they liked the
idea. The all ag reed it wo uld be a
great system. They also agreed that
the FCC would be glad to provide
whateve r legal expertis e might be
needed in the Iraming of new rules.
The FCC would love to gel out from
under the expense and aggravatioo of
handl ing our rute making and licens
ing . The Commissioners know lil lie
aboul amateur radiO and, for the most
part, would prefer to keep it that way.
Well , II the Wh ite House ever gets
) round to appointing some new Com
llissioners we'Dhave a lresh ccconc
lily to rewrite our ticket.

rve poWlted out in my recere eetoo
l is that unless we do come up with
some majo r changes in o ur hobby,
lYe'fOsilting ducks for any well-tunded
obbying effort to knock off. Our bands
Ire essentially up for grabs unless we
e-ewenr a relevant need lor them. I
ecommend this be centered around
lUr2 1s1 cenMy need ror one hell of a
;harp buoch of engineers, techniCianS
Ind scientists. Without 'em our Ameri
an standard of living is going 10 keep
on dropping. and so will the dollar.

Technology developments In com
nunicatio ns, computers and trans
cnatcn have narrowed the oceans
Ihich tscretec us from Europe and
..sia . We·re now in cornpenuon with
18 whole world and we'd beller un
ereteoe this anet stop ttying to erect
-eee barr iers to protect our under-

skilled. croereoocatec worIIetS.
The most soccessne countries are

going to be those making high-tech
products. The big money is in manu
facturing, not !li pping hamburgers or
sorting mail by hand. So we've got to
re-invenl our whole lousy school Sys
te m so w e can create a f lood 0 1
youngsters who are e xcifed abo ut
technology anet looking lor high·tech
ca reers. Super MariO Brothers isn't
going to do it. Even Ccmposerve rsn'r
going to do tt. The only hobby we have
with the potential to fire the enthusi
asm 01 milliOns of kids 10 learn about
electronics is amateur radio.

We can get 'em on the air. We can
set up our ham satellites so they can
talk anywhere in !he wof!d 24 hours a
day. We can get 'em excited about fox
hunting. ORP. packet, SSTV, and so
on. Maybe we can get back to where
we were in the 19508 when 80% of aU
newcomers 10 ama teur rad io wer e
youngsters. and where 80% of them
went on 10 high-tech careers as a re
suit. If America ecesnt manufacture
the electroniC equipment for OUf busi·
neeses and homes, you can be sure
someone else will, and where these
factories go , so will go the biggest
banks, anet the highest quality of Iile.

Can the FBI Help?

Voice-operated I ra nsm it (VOX)
seemed lIke a great idea when it was
invented. bul it never got a ll the
ground. You know why? Several rea-

sons . The clanking of the anteroe re
lay was one big problem. The slow re
covery lime of most receivers was an
other, But the worst was that if there
was any interleronce the other stanon
was never sure just when you were
listening. So what happened when cps
used their VOX was Ihey·d keep righl
on ta lking to keep Ihat fe lay from
clacking. In belWBBn sentences they'd
' aaaah' it to hold the rig on the air.

Modem technology has done away
with most of the relay noise and has
improved our receiver's ability to be
turned on and off quickly. That leaves
us with only one minor problem: letting
the other person know when .....eve
stopped transmitting.

The best way 10 generate nonnal
cooversatons inslead of our one-way
broadcasts to each other is to sepa
rate our t ransmitters and receivers by
a few miles so we ca n lis len whil e
we're talk ing . . . as I suggested re
cenlty. But if thiS is beyond your abilily
to handle. the next best approach is
last break--in (FBI). Now. In order 10 let
the other person know when you've
stopped transmill ing t suggest yo u
add a liUle beep. like the onos we use
on our repeaters .

l ei's see what you can do about
bu~di ng a circuit which will aulomati·
cally beep or chirp wt1Bn you stand by.

If this catches on we" soon see it be
ing b uill in to Ihe new figs. In the
meanwhile. look for some kils. Yes•. I
know, there are a few OX chaps at-

ready using this approach. Good .
Whal I want is to help make it so we
can have the mosl natural converse
l ions possible. This will make ham
ming more fun and help attract more
newcomers to the hobby. I've galien
severallellers recenUy lrom non-hams
saying they lost interesl in getting a li·
cense alte r hea ring how boring so
many of our contacts are. I know rc
be a Iol more active iI more contacts
were interesting.

Get bus y and de sign a c ircui t,
check it out, and senet me an article so
we can gel a few hundred hams to
build tt.

Ooce we're usng fast break-in well
have to break the 10 habit. EveI)' 10
minutes is fine. And it isn'l necessary
to repeat my ees all the l ime. I already
know it just f ine.

I'm hoping that between duplex and
fast break·in we·11be able to start talk·
ing more naturally and as a result our
contacts win start being more interest·
ing. rd still lik e to see some way to
have you send a list 01 lhings you·ra
interested in so I'd know what to ask
you. ru bet you've done some tascr
nating th ings I'd like to hear about.
Maybe you 've been some places I'd
like to visit. Maybe we have some oth
er hobbies in common. We could have
a gfeat time anet really be looking for
each other for more contacts.

But a slereotyped 050 bores me
silly. f guess it wasn't so bad for the
first 25 years or so, but it's gollen old.

(M.e. )

SUPPLIES

• Soft start on most models
• Made in U.S.A.
• One Year WarrantY
• Rack Mount Option
• Crowbar tndica tnr
• 12l1124ll¥ all models
• Ripplelnw as 2m.
• rndustrlallransformer

manufactured in U.S.A.

POWER

LUKE CO.
7 11 3 North 9 Mile. LoI<e CiIy. ,.., ..9651

1616) 2290t593

• Electronic Regulated
• Fold 8ack Current l imil
• Crowbar Protection
• lherTemp Protecl ion
• Onr Temp Indicator
• Input SUfQe Protection
• Dill itaflCOVollJAmp

Meter w/displar hold
(opti onal)

(VISA]

LUKE

S4O-4OAUp.13.8V •••._....._.•••.••••__••••_•••••_•••••••••••_•••••• $275
S55.55AUP-13.8Y •••••.•••••••••••..•••..•••••..•••••••••••........•...•••.$310
S65-65AMP-13.8Y $425
S8().80AMP-13.8Y •••.........••.....••...•.............••.....•• .....•• ....$540
S1lJO.l00AMp·13.8Y $585
S35H..J5AMP-28V _••••••••••••••....•.....•••••$445
S55H.55AMP-28V •..•..._.•.••_ _.........••••••_ _. $540
S25VH.25AM P·50V _.•••• H _ •• _ •••• H __ per Quote
555VH·55AMp·50V _ H • • • __• •••••••• _ •••••••••••_ ••••• _ per quote
OPTIONAL RACK MOUNT •..•••••••_•••••••••••_•••••_ 565
OPTIONAL lCO METER $75

Remote Base
Interlace

Add I Kenwood frequency Illile
remote base, now 10 9 different
repeater contro llers.
• Connects and cont rols amaximum

014 radios or bands
• Supports 16 Kenwood models
• Connects thru the radil)'s mike jack
• Controls frequency. power. RF

power, cress.SMt, etc.
• Expands user tunclion 0U!PUl
- Just plug, prooram.and play
· $275

Iln$lfOW1l coverage by Iddilll rKel¥ers.
• Expandable to 32 Channels by addinQ

addrtional cards
• Cont inuous voting
• Ava i~ ble as a card or ina rack system
• can be used with RF links or Telco hoes
• Select/diSable switches available for

""""' .......• External disable IIIllUlS
• LED indicalln 01 COO afl;j ¥OIed Si!lRals
• Remote voted inlicatOfS pinned out
•trecssros in servce
• Stalling at $370

For more details or to order, call or write:
Doug Hall Electronics
815 E. Hudson Street

Columbus. Ohio 43211
1-614·261 ·88711Fax 1-614-261-8805

Receiver Voter
" channel, slgna!-lo·nolse
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"Are you keeping up with technology?
As a ham you 're expected by the

pUblic to be knowledgeable
about high-tech. "

A Ouote lrom Forbes

A recent Forbes column by Peter
Huber e scossec me effect technology
Is having on us. For instance, when t
was young we spent a lot 01 l ime on
penmanship . Well , handw riting was
how one communicated then. Type·
writers were too expensive lor the
home and typing wasn't taught in
school. Once typewriters were cheap
er, the need lor good penmanship es
appeared.

Spelling was a big deal when 1went
to school. Now It's handled by my
word processor. which eerenee my
errors . Peter suggested that before
long making kids mernortze an the Ir·
regular spel~ng rules wiNbe like mak
ing radio engineers learn the Morse
code . Heh.

We ' ll soon have automatic lan 
guage translation, and computers with
voice input. Look where we are with
bar-code and checkout counters whiCl'l
add up the items, calculate the
change, debit lhe store inventory. and
presumably even add in a lew cents
here and Ihere 10 pad your bin. Fast
100<:1 cash registers have pictures in
stead 01 numbers, which is handy
since fewer and fewer kids are being
laught how to make change.

11 you're intO video you can have a
complefe video production lab at
home and do what used to take m~ 

lions 0 1 dollars in equipment all by
yourself. In audio, OAT recorders are

under $1 ,000 and outperform a whole
studiO lull 01 gear from a few years
ago. Ges stafions let you pump your
own and pay with a credit card , with
no attendant needed. WeI!, we're a lit
tle behind on that one. I remember
HB9RF dOir'lg that In Zurich over 20
years ago as we were driving to viSit
hiS rrcceoccrce statco.

Are you Slill writing by hand? You're
two ganerabons behind. I changed to
typewriters as soon as I could. carry
ing porlables with me on my trips .
Then I changed to word processors.
mov ing to a laptop system arou nd
1980, as soon as the fi rst one was
available. I moved l rom CW to VOiCe in
1939 . .. and from voice to RTTY in
1949. t put up my l irst repealer In
1969. Our pioneering HTs and re
pealers of 1970 are now wor\ctwide as
cellular telephone systems.

AncI look what's happened to those
microcomput er kits we were playing
with in 19751 Now we're USing them to
replace miUion-doUar typesetting sys
tems. One of the first ads for the MITS
Anair 8800 computer appeared In 73.

Are you keeping up with lachnolo-

gy1 As a /lam you're esoected by the
public to be knowledgea ble about
high·tech. Can you sea where techool
ogy is taking us? All you have to do to
get ahead 01 the game is know some
thing like that cetcre others do. Joe
Sugarman W91QO figu red ou t that
there would a mar1l.et lor electronic
gadgets. so he started sening them by

ma il as JS&A an d made millions.
Steve Jobs l igured there was a market
lor a single-board microcomputer. and
didn't do bad ly. Bill Gates fi gured
these new micros would need ocerat
ing systems and parlayed lhat ldea in·
to a lew bit

II you really want to feel bad you
can dig out some old esues 01 73 and
read where I told anyone paying atten
tion about these opporttJnilies at the
time, Including me one Bill Gates ex
ploited. There are just as many oppor
tunit ies today. if you think in those
terms. St eve Jobs started out with
nothing but a prolotype buin by Steve
Wozniak. Bill dropped out 01 Harvard
to work lor MITS, in Albuquerque,
where the actiOn was.

Convnunicalions, computers. lnror-

mation systems . . . d are et1anging.
We're ready lor a major change in ed
ucatloo which will generate a lew
more bill ionai re s. tn ttc health care,
which Is a trillion dollar industry, and
growing tast. How close are you to the
change? Close enough to see the 0p

portunities and benefit?
Every major misery we have in

America offe rs opportuniti es lor the
person willing to pioneer and wo rtr.
The downside is that II you're money·
driven, your chances 01 making it bi~

are not good. You'll do best if you see
something that needs to be done, fig
ure out how to do it, and then wor!
hard. BIll Gates made his billionS acci
dentally. He's stiM wrapped up in wha
he's doing. not in making money.

In my reports to the New Hamp
shire Economic Development Com
mission I've been coming up with end
less ideas lor new businesses am
fleW areas that need to be researche<
and pioneered . My first reports haY(
been reprinted in my Decls f e we
book. Those Since then are in my De
clare Waf Upda te repo rts . They'fO
available via Uncle Wayne's Book
shell .

One of my joys is in gelling renee
from hams thanking me lor keeping a
them through my editorials to get ou
mere and be an entrepreneur. Somo
have been very successful, and a
01 them know a Ireedom they neve
experienced before. Ii

MoTron Electronics
310 Garfield Street Suite 4 Evgeoe. Oregon 97402

., . . . · . . . .... .. · . . . ..

TxID-1. . . · . . . . . , , . . .. ..
. · ....... . · ....., I, Transmitter

"• FingerPrint ing· .. . . . ... · . . . . .

System
- . . . • • ... .. .. - " .. ..
~ lS Q(l octuol f~f'( <<¥lf\JlfId bJ ee triC.1 Now ShIpping'

Rodlo transmitters have a unique frequency versus
t ime characteristi c-even rad ios o f the some make and
model. This "fIngerPrint- can be captured. stored and
analyzed. O ur advanced software and the pa tented
technolog y of the TxlD-l can help you ident ify the
abusers on your repeater!
The MoTron Elect ronics' TxlD-l includes a sophisticated
circuit board that plugs into your ISM'Compotlble
computer and our exclusive software.

Coli ex ustte fo- 0 brodue with full details.
additional exOfT¥>les. a'ld tedYticol spedficotions.

TxID- l with Software $699.00
Shlppl~dll"9 UPS Ground USA: se.ce

VhaIMC and AN£1. Q(<<Ipted. cooon oetSh 01~ C>dow bosls~ _

GoYertWnenl: F!.rchose Ordws Q(cepted.

Orders: (800) 338-9058
Info: (S(3) 687-21 1e Fax: (503 ) 687-2492
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DEALER DIREij'iOiiy' ~'
DELAWARE Service Repair Lab on premises. 0
New castle 44th Year ••• We carry an major line

FilClory authoril ed dealer! veesu, lCOM, MOTOROl.A, ICOM. KENWOOD. YAI
Kenwood. Ten-Tee. AEA, Kanlronics, DR· SU, BENDIX· KING , ASTRON. AE,
51MIg.. Amantron, Cuehcrett, HyGain, SONY. PANASONIC, MFJ, CCTV CAl
Heil Sound, Standard Amateur Radio, ERAS AND MONITORS, BtR
MFJ, Hustler, Diamond. Butternut, As· WATTMETERS, FReOUENCY caur
Iron, Larsen, and much more . TEAS. SCANNERS, HYGAIN, VtBR(
DELAWARE AMATEUR SUPPLY. 71 PLEX, HElL, CAllBOOK. ARRL, on
Me ~"w Rolld. New castle DE 19no. ER PUBUCATlQNS. Opeo 7 clays M-
(302) 328-7728. ~ pm.: Sal.• 10-5 p.m. &n 11-4 pJ

NEWJERSEY We ahip Worldwide. Cal. Fax, Of 'fI'riIe 1
Locli inIormation and prion. Your one 5cu',

N
' T A for HAM and Busioess Radios . , . BA

orth Jersey s newest wo Way adio RY ELECTRONICS, 512 Broad w.ll
and Eleelronics Dealer is now open. New York NY 10012, (212) 925-700
Sales 01Ham, Business, Marine and C.B, FAX (212) 925-7oot .
two way equipment as well as Scanne~ ,

Shonwave, Eleetroni~ Kits , Antennas, OHIO
Books. Cable Boxll'S and more. Friendly Columbus
serYice aod low prices. Adweneed Spe- Cannal Ohio's Iul-h authoril ed dea
c lalUe s, 114 Es.e~ Str"I, Lodi NJ l or Kenwood. ICOM, Yaes u, Alioc
07644. (2tI11 YHF-2067. Japarl Radio , S1a'ldard. AEA, Cush::n

Hustler. Diamond and MFJ. New a'
NEWJERSEY used equipment on display aod ope.

Park Ridge tional in our new 10,000 SQ_ II, lacili
Nonh Je~ey's Oldest and finest Short- Large SWL Depenmeot. tOO, UNIVE
wave and Ham Hadic Dealer. Three min- SAL RADIO, 6830 Americana Pkw
utes from Garden Slate Pkwy and NY Reynold sburg (Columbus) OH 430f
Thruway. AuIhoriled oeeers lor AEA, AI . (614) 866-4267.
plla Della. Diamood. ICOM , Japan
Radio Company, Kenwood, Vectronoc.. PENNSYLVANIA
Ylesu , Ham Sales. Lee WK2T. GD-FER Tte¥OH
SHORTWAVE, 52 Plrk A • • •, Plrk Authoril ed lactory sales and ee....i<
Ridge NJ 076S6.(2tI1) 391-7887. KENWOOD. ICOM, YAESU, fe~lIuri

AMERlTRON , B&W. MFJ. HYGAI
NEW YORK KLM. CUSHCRAFT, HUSTlE
M'OMltaO KANTRONICS. VIBROPL EX, HE

Manhattan'S largest and only ham Radio CALLBOOK , ARRL Publi~a1ion8 , a
Store, also lUll line ot Business. MarinI! , much more. HAMTRONICS, INC., 40
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34th ANNUAL

TROPICAL HAMBOREE
AMATEUR RADIO &COMPUTER FAIR
ARRL FLORIDA STATE CONVENTION

FEBRUARY 5 • 6, 1994
_. j,..l,. I", DA DE COUNTY YOUTH FA IR& EXPOSITION CENTER · MIAMI, FLORIDA
- • Sponsored b y Dade Radio Club of Miami, Inc.

• PROGRAMS & ACTIVITIES FOR EVERYONE· 200 + EXHIBIT BOOTHS· 800 + INDOOR SWAP TABLES
• FREE PARKING FOR 15,000 VEHICLES· 300 CAMPSITES WITH HOOK·UPS & LAUNDRY FACILITIES

• TWO ON-SITE LICENSE EXAM SESSIONS. DXCC FIELD CHECKING

FCC FORUM (Featuring Ralph Haller, Chief PRB)
INTERNATIONAL AMATEUR RADIO (Presented by Region II, IARU)

LIVE TUNERS DEMO (Presented by Gordon West, W86NOA)
WORLD OF EXTRA TERRESTRIALS

LATEST DXPEDITION & OX FORUM (Presented by S. FL. OX Assoc.)
ARRL OPEN FORUM (Featuring Officers and Directors of ARRL)

AMATEUR RADIO PAST AND PRESENT (Harry Oannals W2HD, Pres. QCWA)
WHATEVER YOUR SPECIAL AMATEUR RADIO INTEREST... YOU WILL FIND IT AT HAMBOREE.

Registration: S5 .00 Advance - S6.00 Door . Valid Both Days (Advance deadline Feb. 1) • Swap Tables: S20 ee., plus reg, ticket
• Power: S10 per user. IFYOU HAVE NEVERHELD SWAPTABLES, CALL SWA PCHAIRN\A.N FRANK SULLIVAN 305--667·1047

TO CHECK TABLEAVAIlABILITY BEFORE SENDING IN RESERVATION. • Campsites: 3 days (Fri., Set., Sun.) S40.00
4 dayS (Thurs., Fri., Sat., Sun.) S55.00 (Pric~ quoted fot tickets, teotes & c~mping include tax)

Headquarters Hotel: Miami A irport Marriott - 569.00 Single:, ~Ie: + Tax • Tel. (305) 649-5000 - Speak Only to
Reserv<!ltion Department and Must Mention " Tropical Herrooree" to Get Special Rate. Deadline Jan. 24. 1994

After deadline, special rates on room available basis only

TICKET, CNJIP, TA BLE PAYMENTS PAYA BlETO: DADE RADIO CLUBOFMIAMI, INC.
fv\a il to: Evelyn Gauzens, W4WYR, 2780 N.W. 3 St., Miami, Fl33125

EXHIBIT SPACE INQUIRY: Call 305·642·4139 or Fax: 305·642·1 648
CtRCLE 50 ON READER SERVICE CARD
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Notes from FN42

Amie JohnS(Jfl N1SAC
43 Old Homestead HM/)'.
N. Swanzey NH 0343 1

As this month 's column is being
written. we in /he U.S.A. are watching
Hurricane Emily chum Iowatd /he cen
lral East Coast. hoping /he $/onn will
noI strengthen and cause damage to
life and property. So far. we have been
vety /ucJ(y in that no loss of life has
been svnered. even /hough the storm
grazed /he OfJter banks of Nor1Jl csr
olina . Meanwhile, Typhoon Yancey
was headed toward Okinawa and
Japan, lashing OfJt with high winds and
heavy rain. I ce~inJy hope that David
Co whig , Hambassador to Okinawa.
and me rest oI/he paape will be safe
and secure.

, made it bac k to Colorado this
summer, /)ut _SIll able to have an
eyeball with any of ' he G unn ison
hems. t did find out that the triband
beam received from Fran, the widow
of Fred PalrTtJlad WOCYM, was used
during the Field Day operation. and
that a plaque has been permanently
placed on the beam ~ the Gunnison
Valley ARC. Fran 's generosity has
certainly started me thinking about
what amateur-rela ted equipment I
might leave to local hams or the local
ham club to help further this fantastic
hobby. , have already compiled a list
and am planning to Include it in the
next update 01 my Last Will and Testa
ment. I think thaI this is reaily a way
lhat we can suget involved, but in a
slightly different way. Think about it l
Lastly. I am vety happy to Introduce a
new Hambassador from the Philip ·
pines, Lorenzo D. Gaston DU ICHDI6.
He sent along fhree submissions for
our p leasure. Welcome, Lorenzo!
That's all for this month. On to the
great news from around the wond! 73,
AmieNlSAC.

Ron Gang 4XJMK
Kibtlvtz Urim
D.Negev85530
l=eI
Packet 4X1MK 0 4Z4 YU.tSR.
MOLE
About 40 amateurs were pres.er

Nalanya's GoIdar Hotel lor the arv
Is raeli Packet Group's meeting• •

ISRAEL

CANARY ISLAND
SPAIN

Woodson Gannaway EA8!N5KVJ
Apartado 11
35450 Sta Madre Guia (G.C.)
Islas Canarias
E'f"'M
Well, the Amateur RadiO Congre

held in Las Pa/mas last fall. came ,
great. We had hoped for mOfe fore

par1icipation. but about the only forei:
ers who shoWed up were the lI'iee pn
dent of the French amateur radio Of;

nlzalion and his Wife. a Portugut
coople, and some Russians wflo ,
sailed here Itt a VilUng-1ype ship ( t
would be worth a story In itself) $0

mon/llS 8<3f1ier. There was a wide fBI

of ac tivi ties, excursions , and s~

wtlir;:tJ they pulled on wirtI me usual fj

ThiS was another event In whiC/I a If'I
time was had byal . More recenrty, II
hosted a CW contest weekend. 11 hi

10 get up that hill again to see w
they're planning f1Bxt.

In a prelfiOus report. I mentiOr
learning to make Canal)' knives S
could know what I was talking ab
when I wrote about them. I suppc
that Is a lI(lfthy mol/\f8, /)ut it certa
doeSll 't guarantee that if someone '
experience, that they can then w
dearly and c:xxrectfy about a partiCI
subject.

In a different report, I mentiol
something abou1 heroes In the mod
mold. What t had IfI mind was hen
of mora l courage Ins tea d of, s
physical courage. People wtlo can
spire us by the moral nobility they ,
piay under extraordinarily difficult
cumstanees. Isn't this what the WI
needs today? Certainly not more I
d ent soldiers. as noble as that is
der certain circumstances. What /
thinking of is people like Mal/hOW H
son, who accompa rtied Peary in
ac hie vements in the A rctic. W
maybe more than accompani
Peary referred to him as "indispe
able, more of an Eskimo than sam
them, - and he is still greatly sam:
by the descendants of Ihe Eski r,
among wh om he mo ved. -K
Marthew he was known among th
and my favorite pholograph is of
hoJding a muskox calf in his atmS (
tionat Geog raphic Vol. 174 nc
September 1988, p . 422).

He became one ot the g rea l
hunters and sled drivers ot aI/
stead of living out his /ife as /fie sh.
cropper's son he was. There is
doubt IIlat he had tremendous ph

ca l courage. but he also had m
more. Loyalty. humlity-you might
joy reading his stoty.

{Bill Meara N2CORlHi8, Unit 5510.
APO AA 3404 1 USA]

Ru ss ia From Yuri V. Funk ne r.
UN9LX (ex·UL7LS): The International
Diploma Foundatico is a nonprofit vol
unteer effort devoted to the develop
ment of world amateur radio by means
01 establishment of various awards.
Membership is open to anyone who
shares the objectives 01the foundation
and is ready to pay the entrance fee.
Donors will receive handsome certifi 
cates . All giflS wWI be acknowledged_
For fullher irllormation. write 10: Yuri V.
Funkner UN9LX, IDF Secretary, PO
Box 1 Ftunze 4594 11, Ordzhon
ikidzevskiy Rayon , Kustanayskaya
Oblasl, Republic of Kazakhstan. [Yurt
also hosts a DX Net on 7043 KHz on
Frldayatl900UTC.]

Switzerland From the International
TesecomnunicafiOn Union (lTV) Press:
The lTU has created a new strategic
consultative boOy to step ~ rerecon
municatiol'l$ development worldwide.
The Telecommunication Development
Advisory Board (TDAB) held ilS first
meeting on 6 and 7 July 1993 to ad
vise lTU co prionties and strategies lor
lelecommunlcat ion development, 10
ltlMse lTV member countries co how
best to slep up telecommunications
developmenl and to reinforce ltIe role
ot the development machinery of the
Union in this area.

The board will neither exercise su
pervisory functions nor witt it be rn
volved in the management of ITU's
developmenl sector. It wilt, however.
be required 10:

. Provlde views and recomme nda
tions that wilt contribute towards the
development, expansion and emcrent
operation ot felecommunicaticos;

"Help In raising the level 01 aware
ness o! decscn-makers of the impor
tance o! telecommunications in socio
economic development of nations;

.Encourage the partic ipation of in
dustry, te leco mmunication operators
and service providers, cnet cret and
multilateral organizations and financ
Ing msmunoos to promote tetecommu
ntcatlcns development in developing

counmes:
.Assist in the mobilization of actions

and resources for pre-investment and
Investmenl acti vities in l he l ie ld of
teleeonvnunications;

-Ass ist in the p rep aration 01
telecommunication developmenl coo
ferences.

U.S.A. From Patrick G. Lehrman
N9JPV: The June Issue of Radio Fun
ran an article about the -sceocr-tc
School OSO Conlest.- Many schools,
hams, and clubs in the U.S. and
Canada have respond ed to !hat arti
cle. The contest stalled at 1200 UTC
co octccer 5 and ran through 1200
UTC on OCtober6. 1993.

Please send photocopies of logs
as well as any Interesting stories to
the Westmont Amateur Radio Club by
Oecerroer 31 ,1993, at 125 S. Grant
St.. Westmont IL 60559-1907 U.S.A.
(This lener described the contest /)ut
arrived too late to be included in the
OCtober issue before the contest.
Amie]

in9. French-speaking Haltl occupies
the western third 01the island.

Ham radiO is big in the DRI A drive
through Santo Domingo reveals nu
merous HF yagis. RadiO Club Domini
cane (HI8RCD) is Ihe IARU aff il iate
and has been irl operation sece 1926.
The club sports a ccrrceie HF statiorl,
along with 2 meter gear anct packet
equipment. A second club, UoiOrl 00
mil'liCano de RacflO Aficiooados, is also
very active in sanlo Domingo. In the
COUOlry'S second city (santiago) there
is much club activity. illcIuding \tie Ho
tel India OX Associalioo.

Dominiean hams are involved in a
wide variety of radio operatio l'l$. HF
ssa DXiog is the mosl popular. Ge0g
raphy has blessed the island with good
OX conditions (we are surrounded by
san water and have abunclarll solar ra
dialioo!). There are approximately one
million Dominicans liviog in Ihe U.S.
(mostly irlthe New York area), and am
ateurs among this excetnete popula
tion maintain schedules wit h ham
hiends co the home island. There is a
lot of 2 meter FM activity. and the
packet revolut ion has also swept
through Hi land. There is a small group
016 meter ennwsests providing a new
country for VHF buffs. Hams here have
worked Ihe Mir spac e station , and
there is interest in the sate llite pre 
gram.

The numbers ener the HI prefix indi
cate geographiC region (8 for the capi
tal, 3 for Santiago, etc.). The suffiX let
ters are usually based on the ham's
initials. Old-timers are authorized sin
gle-letter suffixes. Foreigners operating
with Dominican licenses have suflixes
that begin with X. The DR has a recip
rocal license agreement with the U.S.:
hams operating under this agreement
work with their home call. toltowed by
{HI. ARRL headquarters has up-to
date Information on the fai rly simple
process for obtaining reciprocal operat
Ing perrnrssce,

Roundup While nol really in the category 01

Dominican Republic Letter from rare OX, an HI call can stir up some
Bill Meara N2CORI HI8: Gree lings pile-ups co the HF bands-lots of lun
from sante Domingo, capital 01 the for a visiting U.S. ham.
Domin ican Republic ("The OR" lor Tour ism is one of l he country's
shor1) . land of sunshine, merengue largest industries. and we are sure that
musiC, and FB ham radiol The mem- there are hams among the milliOrl or so
bars Radio Club Oominicano have au- sun-seekers who visit the OR's beauti-
thorized me to serve as - 73 Intema- lui beaches every year. While most of
tional's- Dominican RelWbfic Corre- the resort areas are quite distant from
spondeoI. I am on asSignment with the serac Domingo. tourtsls do frequently
U.S. Embassy here; my selection as make it to the capital. II you're coming
colTespondent was based largely on to santo Domingo, drop us a line. and
my more than 30 years of practice we'. see if a visillO ttle club can be ar-
with the Engl ish languagel We 've ranged.
seen the excellent reportS lrom around Dominican hams are v8fY friencly to
the world and wanted 10 send in a hams lrom across the sea. HI8RCD
contrb.rtiorl from the DR. currentty has members from the U.S.

The Domil'liCan Republic is toeated and Japan. Over the years. loreigners
on the eastern IWO-Ihirds 01 the island on assignmenl in the OR have been
01 Hispa~ . We are co the lal1J8 is- very active in the toeal dub.
land between Cuba and PlJerto RiCO. We will try to provide "73 Intema·
The country haS a populalioo of over tionar with periodiC updates. For now,
seven million and Is Spanish-speak- best of 73lrom H18'
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BUILD
sim ple , h igh
perform an ce old 
time shortw ave radios!

All of the secrets arc
here: the circuit di agrams, pa rts
la r.out, coil specifica tions. construction de
ta ils, operation h ints, and much more!

Th is is a compilat ion o f shortwave con
struction articles from "Shorr Wa ve Craft"
magazines published in the 20's & 30 's , It's
w all-to-wal l "how-to."

Included are CIRCUIT DIAGRAMS, PHD.
TOGRAPHS, AND DESIGN SECRETS o f all
shortw ave rece ivers being manufactured in
19 34 includin~someofthemost famo us:sw
58, the sw-s 'Thrill Box", the deForest KR· l ,
the Hamma rlund · Comet Pro", & many more .

Also included is a new chapter showin,!;
how you ca n use tra nsistors to replace hard
to-find va cuu m tubes, You'll even see the
c ircu it tha t w as lashed togethe r on a tab le top
o ne n ight using junk box parts, a ha ir curler
and alligator d ips. Attached to an antenna
strung across the baseme ntcei ling and a 9 vol t
battery, signals started PO PPING in like
crazy . In a couple o f minutes a n urgent mcs
sage from a sh ip's captain off Sea ttle over
1500 m iles away was heard a sking for a
navigator to hel p h im through shallow w ater!

These sma ll rege ne rative rece ivers a re ex 
tremely simp le, butdo thevever perform! This
is a m ust book fo r the experime nter, the
survivalist who is concerned about basic com
muni cation, shortwave listeners, ham rad io
operators who collect o ld receivers, a nd just
about a nyone inte rested in o ld-lime radio .

Great book! Fun to read ! O NE O F THE
BEST o ld-lime radio books to turn up in ye ars.
Heavily illustrated ! Order a copy today! 8 1/2
x 11 paperbac k 260 pages - only $16,70
postpaid! Guara nteed ! f ree cata log included !

Official 1934
SHORTWAVE

RADIO MANUAL

BIG CATALOGI
Discover e xcit ing o ld shortwave books from
decades ago l Big cJ ta lq; packed w ith how-to
books o n old time radio, shortwave, televt
sion, Tesla co ils, lightning bolt gl'nera!o rs,
motors, magnets, unusual SCience projects
and equipmentl & much more! Q ual ity!Wr ite
for your personal copy of this grea t cata log!

r~~rTeciiDicaIBiiok~
I Box 538·WB6, Bradley IL 60915 I
•
0 Senda copy of ShoI1 WaveRadio Manual, •

Enclosed is $16.70 . Chk, Me . Visa,
I Include a free catalog o f ot he r books. I
.~ •
I I
.~. •
I c,.y_ _" _ _ ' . _ I----------_ ...

f ~IIS. 112
0'11" '1...... ..

1ll·1OOT

$13 5--,.._------~E_ •

ShipP;rlg B. lIandllng $5 00
FOfll~ Of6e<s $ 10.00

15 DAY MONEY IACI( GU ARANTEE
RIll FAC'fOII"l' wAJlA.N1'V
WRITE FOR fREE CATALOG

,'c '"" ,~ N.

B&K OSCILLOSCOPES
2' :10 ·~:)"al r.... l3fi
2'2S ._~S- m t,""••·_ . g...., r...,. _
2' $0 · _ .... 0... T..... o.a,..,S-.

~':".... .... I;.4S
21110 · 100 · "'.. r..... Ou&; r.... 'aH,

tIo.., S....O 1 1 .3i~

2~2"" 2<>M Hz I 20"'Si. SIOtago _ _ l en

Hitach i Compact Ser ies Scopes
V·t lZ · 2OUH~ eou- T..... tsO\l
Y·525 • $Ol.IH:<- C....- U9~

y·m · $ClII>-l. 0-.... SoO_ _
y.!.Z2 . 5.)Oj"z . DC 00'fMI _
V" Z2 . _ L X ""- I'M
v·m . :000":0. DC O!foet _ 9
v__ · _ .. o...r ~.... " .' 09
V_SA · _"z,oT, .......- " .325
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OKINAWA
JAPAN

transferred 10 4X1RU. where !hey are
unraveled. There are 25 satellite gala.
ways n !he world . Each one recei>'es
malerial onlY lrom Other galeways and
etteeks the seteeee's directory if there
ate any messages lor II.

Atl-in -all, th is year's Packeteera'
meeting was a fruitlul one, giving a
good icmm lor the exchange 01 ideas
and rurthering the advancement of the
fast·growing field 01 digital communi·
cations in Israel. Loolclng back to the
Inception of packet in Israel a mere Six
years or so ago. the gro'Nlh has been
amazing. [Also amazng in the rest 01
the WOrld too.'-Amie}

Photo A. OSL carr! of JSSANO, showing danc6rs welcoming back the spirits c
their eecesrces.

A, B, C, and O.
Class A licensees have lUll priv

leges and their au lhorlzed steuc
power OUtpul is limiled 10 2 kW PE
SSB or 1 kW CWoClass A lieensee
who have operated lor at ieest uv
years as Class A are Qualified to be e
th er appointed as clUb stanc
Trustees or deputized by the NTC a
Amateur Radio Inspectors or bolt
Class A licensees are assigned 0
prefixes, but they are also given onl
one option to change the callslgn pn
ux from OU to either 40, 4E, or 4F. ,.
club stations are teQuired to have
(qualified) Trustee. Licenses to ope
ate repeaters are 0f'Iy granted to du
recognll.8d amateu r assoc ia tion:
clubs, or societ ies. All club stallor
and \heir repealer(s) have the sam
callsign and are assigned Ox prefix~

Class B licensees are not auth<
rized to transmit on the 160 met,
band. Operation on 20 meters is a
lowed except on the segment I rol
14.1 00 to 14.275 MHz. Operation c
all other ba nds and modes a re a
lowed and authorized eteucn pow,
output Is limited to 1 kW PEP sse ,
500 watts CWo All Class B I~

are assigned OU prefixes.
Class C icensees are authoriZed

transmit on all modes on 40, 15. 1
and 2 meters 0f'Iy. Authorized statir:
power oUlput is limited to 200 wat
PEP SSB, 100 watts CW, and 1C
w at ts on 2 meters. AU Class C I
censees are assigned OU creuxes.

Class D licensees are limited to
meters only (all modes) and 100 wal
power output. All cress 0 nceoser
are assigned OY prell.es (OY-pret
a SL cards are not valid lor the UN-e
Award or any other award so p~
00 not contact or sencl a OSL. cam
a DY-pre6. station on any band eace
2 meters, just In case you hear one.

A "Radio Amateur Operator Certi
care" is a cemncete of authority ISSUI
by the NTC to a qualified person wt
has passed an appropriat e amate
radiO e.aminatlon. This certificate a
moozes the holder to operate any
censed amateur race station 01 an a
propriale class as indicated In the c(

ereete.
Next month I will cover the recip r

cal icensing in the Philippines. 73! E

PHILIPPINES

Clan Masaki Akamine JS6GNM, his
wife Mimako JS6KHO and their two
children. The Okinawa Prerectura l
government assigns Akamine-san to a
new outlying island every two years .
He likes islands so he started his as
signment on Yonaguni. popu lation
1800. in May 1993. I met JS6GNM on
(he ac-mues-mstant 439 .8 8 MHz
JR6Y l Ishigaki island repeater but
soon switched to 2 meters simplex
an d th en th e eyeb all mo de since
Akamine-san's home (and clinic) was
Just 50 meters I rom my mlnshuku
(Japanese traditional-style hotel). The
Akamines took me on a lour of the is
land while I worked in Honshu using
his 3 watt MiZuno 21 MHz SSB handie
teme. We finished the evening in a
restaurant run by Yonaguni Mayor
Tsuimajl's famlly-named the White
House, naruhodo (!hat's, of course, in
Japanese).

Yonagunl lives by raising beef cat
tle, growing sugar cane and veqeta
bles, fishing, selling the ocat ewamcn
rice liquo r (at 60% alcohol the
st rongesf brew In all Japan), and
tourism. Yonaguni enjoyed a briel
boomtown era (the iSland population
hit 12,000 in 1947) as Japan's Wild
West just after World War 11 . Enterpris·
ing smugglers liberated goods from
the US military PX fot cheap Taiwan
nee which they could sell lor a 700%
prom on lhe Japanese black mar1l.et.
[More next monthl-Amie}

Lorenzo O. GastonDU1CHD16
PO Box 27
6116 Sitay Cily, Neg. ox.
Philippines
Amate ur RadiO licenses In the

Philippines are issued by \he NatiOnal
Telecommunications Commission
(NTC). NTC Is under the Department
of Tran sportat ion and ccmmunrca
tions (DOTC). NTC is headed by one
commissioner and assisted by three
deputy commissioners. The NTC is
sues Amateur Radio Licenses and Ra·
dio Amateur Operator 's ceruucates
with a maximum elfectivity period 01

three years.
There are lour classes of amateur

radio licenses in tha Philippines: Class

opening address was given by pcoeer
packeteer Bentzl 4XllL. while lhe
Hal'ln.Jkah ceoses were Iii by Yankele
4X1AH. IARC PresiDent Further talks
on sub jects retated to packel rad io
were made by Yossl 4X6KJ. IARC
Chairman, Naltaly 4Z4 AM, and ·Oi 
mona Danny" 4Z900A.

The Packet Cluster, which shall
soon start operation on 144.675, the
4XNet treQuency, was discussed by
4XlIL 4X1GP, and 4X10A. The test
cnrster's calls ign will be 4X4BX, in
memorial to the late nxer Sioma Man
zart 4X4BX, who was the first IARC
chairman. Hot OX information will be
transmitt ed to all Cluster members
who have left their packet gear on the
lrequeocy In the same marwlllr as in a
telephone conferance call.

Jim 4X1RU outlined the newest DaviclCowtlig 7J6CBO/WAILBP
version, 5.1 4, of the F6FBB BBS pro- Ame on Naha
gram. which is installed in his BBS FeU PSC 556, Box 840
and requires one megabyte of ccm- FPO AP 96372<J840
puter memory. Mail from abroad Now it is late June. The plum rain
comes ttwough 4X1AS's salellile gata. season has ended and we are I'T'IOVing
way and Six European HF BBSs. Fea· into Okinawa's hot season. Soon will
tures 01 the new software are: a BBS come the Eisa restNals throughout Ok-
data base which completes incom- nawa (July and August) where the Ok·
p1ete addresses automatica lly. a RE- inawans. who follow the ancestor-ven-
JECT I~e to zap undesirables, and an erenon religion 01 the Chinese , wei-
SA (Send Reply) feature thaI automat- come back the spirits 01 their ances-
iCelly addresses according to the nom- tors for a three-day ViSit. Large groups
ber of the message being answered. 01 men and women dance in fine cos-
Jim also reviewed the amateur com- tumes, some carrying drums like those
mcncenoos software being Integrated shoWn In JS6ANO Hokama-san's aSL
into the Technion's satenue project. card. The insln.Jments and distinctive
the Techsal. rhythms 0 1 Oklnawan muse. very dil -

Peleg 4X1GP ctarified poin ls on lorent from those of the rest of Japan,
proper packet operation stressing the owe much to Indonesia, Thailand, Chi-
inclusion of one's own packet lorwam- na and probably India as well.
ing address in the body 0 1 the mes- When Emperor Akihito and Em-
sage, so that the addressee wiD know press Michiko viSited Okinawa in April
how to reply. Recommended operating they passed just 200 meters lrom our
parameters lot the TNC dealing with house in the central Okinawan village
switching time and delays lor proper of Kltanakagusuku on their way to visit
integration into th e Ne t we re ere- some handicapped children. Ou r
cussed. neighbors waved Japanase lIags as

He also explained the TCP/IP pro- the couple drove by in their black
tocol and the la tes t imp rovements limousine and heliCOplers Circled over-
made in it. He recalled the problem 01 head. Not to be left out my children,
the "hidden station' mat reduces the Patrick and Frances K0 4BMJ ,
through-put in the system to 18% 01 grabbed Japanese flags and walled
the capaCity. He presented a solution them enthuSiastiCally as the Emperor
wt1ere a oommanding station wiDwortl; and Empress passed by. I couldn 't
as a digi tal regenerator transmitting help but think what a wonderful differ-
wtlat it's receiving simultaneously. This ence 50 years makesl
will raise the effiCiency to 56% at the One theme 01 the Emperor's visi t
cost or allocating two frequencies to for the National Arbor Day Celebration
communication. was reconciliation with the Okinawan

Shlomo 4Xl AS described the com- people who had sulfered terribly at the
mursceucns programs (PG and PB) hands of the Japanese Illl>llrial Army.
for working on the satellites OSCAR Today, as lhey do every June 23, Oki-
16 (1200 baud) and OSCAR 22 (9600 nawans remember Ihe 200,000
baud). Messag es are sent In th e Japanese, Americans, and Koreans
BROADCAST mode, and the satellite who died h ere In 1945. The Oki-
can be uti~zed by up to 20 users sr- newans plan to dedicate a memorial
mullaneously. If 20 are already con- on the 50th anniversary 01 the Battle
nected. you are given a number and of Okinawa, which will h av e the
must wait In line until your turn comes names 01 an the soldiers-Japanese
up. The satellite transmits 10 seconds and American-who died in the battle.
to each connectee. Material stays in In the words of Jane, the 17th century
the eetente l rom two to lour days and Ayukyu Kingdom statesman, "inoc hi
the local directory should be constant- ee lakara"- ' ife Is treasure."
Iy updated. II the requested Informa- During a mid-May trip to Yonagunl.
tion is not received In the present the westernmost of the Japanese Is-
pass, the program will automatically lands and home of the wend's largest
fllQU8SI it again wilen the bird comes moth (wingspan up to 24 eml), my el-
over1leacl the next time. FlIes arrive in forts to reach Taiwan, just 80 miles. on
compressed form and as such are 2 meters failed but I met Island physl-
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P<-"" 'pI<_ ,!",<i r, ..10.'0 <H'Ikrio1~ " ORDER 8RI·2 5'10.

Ground Pillne 25.95
3 Etemenl Quad 39.95
5 Element QUlld 59.95

H I0Cl-487·7539 ORDERS
Maste, C ard & VISA Accepted

r.ct Orders To: Cellular security Group
4 GefTlng Roltd
Gloucntltf. MA 01930

' • • _ ... " .... ,.... ,... .. <..... .. . " , .., ..y . .... .. ' u ....
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Ham Doings Around the World

Listings are free 01 charge as space permits. Please send us yocJr Special Evern
fIt(l months in advance of the issue yocJ want it to appear in. FOf exampie, If rat.
want it /0 appear in tf18 January iswB, we shoUld receive it IJy OCtober 31. ProvidE
a claar, concise summary 01the essen/ial details about your Special Event. ChecA
Special Events File Area 111 on our BBS (603-924·9343). lor listings lhat wert
too late to get into publication.

NOV7

KAUKAUNA, WI The FoK Cities ARA. wiI
hold a Ham and cenecrer Fest at the
Starile Ckb, VE Exams. Talk4n on 146.76
(c rCSS 107.2 Hz). For details. conlact
Dan Vanevenhoven H9LVS, 2410 E. New
bBrry, Apple/on WI 54915. Tel. (414) 739
5101 . VE E~am5 . contact Larry Siebers
KD9/A, (414' 788-3823,

NOV 13

MONTGOMERY, AL The Montgomery
ARC IIriII host the 16th arruaI Moftgomery
Hamt~ Show in Garrett Coise-
um at the South Alabama State Fai r
grOll'lds on Fe<leral Or.• from 8 AM-3 PM
CST. VE Exams start at 8 AM. Talk-in on
146.24/84 (W4AP ). Ragchew on
146.321.92 (with phone patdl. °UIY' clown),
147.7&'.18. 449.5W444.5O. Special Rates:
Days m . (2051 269-9611; CoIisetmMolel.
(205' sss-esss (J' (8001 876-6835; or Best
Western Regency Inn. (205) 260
04441(800) 528-1234. Contact HamfeSl
Corrvniltee. oto 111 Diane Dr.• PnlttviBe AL
36066, or phone J199s. (2051 365-0380.
FAX (205) 264·1150.
PLYMOUTH, MA The Mayflower ARC wiil
host a Flea Marltel at the Plymouth Memo
rial Hal Bldg, ., Plymouth Ctwller (RT3AI.
from 9 AM-3 PM. Walk'" VE Exams. Talk
in on 446.625- and 146.55 SimpleK. FQ(
Flea Market inlo. can Jon WS1K, (508)
746.(1162 Of Jim HMIF, (SOB) 747-2224
el'l9S. For el<8ll'l Info. caD Bob, (508) 747
6<>22

NOV 13-14

FORT WAYNE, IN The FOIt Wayne Hem
I~~ ¥1d 1993 1nc1ana AR
AL State ConYention WI. be hosIed by the
Allen Counly AA Tech. SOc., Inc.. al Ille
Allen County Memorial Coliseum Expo.
Times: Sal. 9 AM-4 PM; Sun. 9 AM-3 PM.
VE E~ams . scrcms. Meetings. Talk·in on
146.88-. For table i'lfo caD (219)-483-6305.
Fordelals. caD (219) 4,94-3317.

NQV14

BRANFORD. CT The Sou1Ilcef"(ra! Conn.
AM wi hold ~s 14th amJal Flea Mar'llet
at the Branlord IntefTlledlate SChool. 185
Oamascus Rd.• slartlng at 9 AM. VE E~ 

ams-eesarvauons must be mailed 10 be
received bel ore Nov. 1st . Tal k-In on
146.01/ .61. For details, call Brad. (203)
265·9983. 24 hrs. Mal reservatiOns wdh
SASE 10 SCARA. P.O. Box 70:5. Bran10rrJ
CT 06405-0705.
CHICAGO, L The Chicago ARC IIriII hold
the Fal HafTl Auction at the DeWy Ins!. of
Tech.• 3300 N. Camptlell . slarling al 12
noon,unlil an is sold. Door opens at 10 AM
lor Inspac1ion 01 items.

NOV 20

BILLEIlICA, MA An Amaleur Radio and
ElecIronics Auc:lion wi. be held ItOIIl 11
AM-4 PM at Butl HN. 300 Concord Ad.
Talk.., on 147.12. sener Check'" at 9:30
AM. Item InspectiOll aI 10 AM. Sponsored
by BULL HN 1200 RC and Waltham ARA.

Contact Eliol Mayer WIMJ. (508) 851·
0183.
HOU.AND. MI The 3«t amuaI Westshore
Hamlest wiRbe held by the Holland ARC.
at Holland Christian H.S.. 956 O"awa
s ve., tram 8 AM·2PM. VE Exams. Make
reservations ea~t Contact Joe CampbeH.
(616) 772,4928 alter 6 PM or mau reserva
t ions 10 Wastshore Ham/esl , clo Joe
campbell. 10413 NofIhfieid Dr.• Moland MI
49424. Talk'" on 147.06-+

NOV 21

BENSON, Ne The Johnston ARS. roc..
WI hold its annual -Jarsresr alUle Amort
call Legioll CompleK from 8 AM-4 PM,
ccotact Bill Lambert AK4H. 8917 He 50
H., Benson He 27504, Tel. (919) 894·3352
eves. 7PM-l0PM.
WASHINGTON, PA WBshingtOll Amateur
CommunicaliollS (W.A. COM) will hold its
61h annual Tn-State HamtestIComputer
Fair from 8 AMo3 PM. al Chartiers-Hous
ton H.5. VE e~ams. Talk-in 011 145.49
W3CYO/R. Contacl Te d Lochman
WB3BZK, (412) 222-6473; Russ Burhenn
H3HEL. (4 12) 222·4037; or FAX (412)
258-8342 Or write w.A. COM. P.O. BOK
1386. WasllingtonPA 15301.

NOV 27

EVANSVILLE. IN The ALL NEW
EvansviDe Wlnler Hamfesl:. sponsored by
EARS. will be hetd at llle Vandertlui gh
County 4·H center. Highway 41 (iust north

01 Evansvlle). Doors open at 8 AM. Cor
tad Be*'Y Hensley KA9PDG, (8 12) 4n:
SUI. Talk.., on 145.150 " Evansvile an
146.925 in Vn::emes. Send reservalion
10 EARS. 1506 S. Patlfef Dr.• EvansO'ile I.
47714.

NOV 28

WHEATON, IL IL·GMRS 01 Illinois . Irw
will hold their aMUal "Winlerlesr l rom
AM-l PM at me OuPage Counly Fai
grtllNs ... 'Nhealon. Cal (7081690-149
Of" Wfi1e GAIRS. 2077 W. Roosevren Ro
Wheaton 11. 60187.

DEC4

NOATH OLMSTEAD, OH The Nort
Coast ARC will hold their Fall Hamte:
from 8 AM-2 PM at saini Clarence Churcl
30106 Lorain Rd. Electronics.. Computer
Talk..... on 145.29 and 22".76 Rplrs. Col
lad Dan sarama KBBA, NCARC s res
dent. (2 16' 267-5083; or Ric/( Mat
N8VKE, (2 16) 483-4818'. also, NCAR
Packef BBS NOB"",

SPECIAL EVENT STATIONS

NOV4

CUNTON, He The Sampson Cou1ly AfI
will operate 1(40AR lrom the seeesc
County E~po. , from 1700Z-2400Z; Iowo
pol1IOr'I ollhe General bands. For a certi
caie.send QSl and SASE 10 SCARS. P.I
Box 64, Cinton NC 28328.

~ B.IIeoy Pac... !of l),,!.56O ;& OJ'&2-Tl)
Eep·l oN 7 .21/ . 7OOMAH Only ns.oo!!

EVERY ISSUE
of 73

on microfiche!

We offer a battery operated hand held
viewer for $75 , and a desk model for
$220. Libraries have these readers.

The entire run of 73 from October, 1960
through last year is available.

BUCKMASTER
PUBLISHING

" Whitehall"
Route 4, Box 1630

Mineral, VA 23117
703-894-5777
800-282-5628

Your full satisfaction is guaranteed or
your money back. Visa/Me accepted .

The collection of over 600 microfiche, is
available as an enti re set, (no partial sets)

for $285 plus $5 for shipping (USAl.
Annual updates available for $1O.

You can have access to the treasures of
73 without several hundred pounds of
bulky back issues . Our 24x fiche have 98
pages each and will fit in a card file on
your desk.DJ-162TD 2 Meter HT

2M (R ~ 137'174fT~ 144,148) . 20
Memories .. Call channel DTMF
Encode and oeccce.rcoe En
code j DecO(\e W/EJ6U), Paging
hn::lions. Scanning. ere. ceres
with AA Cell Banery case. see
below lor Nicad Pacl<s/Chargers

DR-592T DUAL BAND MOBILE
45 Walls/2M (R K 1 37·173!T~ 144, 148). 35
WatfS/440 (R~ 41 ().47CWT~ 440-450). Head can be
rerctee up to 16 ieet trom radio wdh cptrooar EOC
20. Cross-Bend aepeeier. can be turned on and crt
remotely, rrecceoces can be chan9Eld. ailirom your

'----' HT (DR-592T requires EJ-8U tor HT a emote
- Control ). 30 Memories .. 10 additional automatic

repeater rnerecnes .. 2 call channelS.Tone EIlCCH:le . remote conlrOlIOTMF encode
~indUcIed

Options: E.I8U DTMF Decoder 543.95 EJ7-U Tone Squelch $62.95
EDC-1 9 9-F. Remole Kl $36.95 EOC·20 16aA Remote Kit 139.95

EIlP' 1oNNI2l1lA can ~ uoO<l WI'" "'. EDC31Smart Chat II'"" ()f y,.~ cha,~,"

EIlP ·1 oNA 7.21/ • 700MAI-t <>nly $4S.YS EIlP·12NA 121/ • l 00MAH ""tv sSII.n
EOC· l1 ch orge< lot EBP'10N/NAOf EDC·18 ",all chatllO" 1(1, EIlP-12A 815.95

n-.... OQIno' oI ....__ oI .._.~e.-._ht"dabr__
:;>t,li"'O_1<r _ S5OO.oo...c» ..__o....llland HI" 1<r .........
$300. '" 2 _ HT ........ UOO"

TOorder. send ched\ or money 0<'CIc. WIth 56.SO lor shipping. &lOng WIth
yout shifl\llOg adl2n!!lS (KOtTY no U.S. Pos1 OtllCll Bo~e:;. UPS _ noI
deh\/e ' l andTelephone numller 10:

Joe Brancato
THE HAM CONTACT
PO Box 3624, Dept 73
Long Beach, CA 90803

CA II _"_" ,.'!Woo TD .e.-R, ~_us """-Y0rd0< . $17 10"" .........

K"'" __ ..... " .......~_. SASE 11> __ For coo _ . eal l3 1~S860.

""'_ dCAcal I8OOI033 .. ' .. , _ _ .om...~

DJ·560T Dual Band HT
2M (R~ 130-1 74rr~ 144-146).
440 (R~ 400-520iT~ 440·450).
40 Memories .. 2 ca ll chan
eere .re ne eocoee and
oeccee .or v s Enc:ode and
Decode. Paging & Scanning
Fl.I'\ClIOnS. Aulo Power 011

_ """"'lI _ _

CIRClE 364 ON READER SERVICE CARD CIRCLE 16e ON "UDER S.£IIVlCI! CA
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HOV 5-7
OlTON, VT The Central Verl'l'lOft ARC
• opefale fie VermonI Gif1 ScOlJ: Col.ndl
E Stalion W1BO lrom the Bolton vaney
eSOf1, 1700z Nov. 61h002OQZ Nov. 7lh.
req.: 14.233, 7.233, 3.865 MHz. For a
peelal Evenl OSL card, send OSL and
ASE 10 CVARCNGSC Special Event,
'0 . Box 674, MootpeliBf VTQ5802-0674.
EW HAVEN, CT The South Central CT
RA wil operate WI GB 1400Z-23QOZ 10
:>mmemorale me operalion of the lirst
"'JAIOIl8 swilcttloan:Iln the U.S. Opeta
)l'I MIl be In the Genefill '"' and 20 ITIe1eI"
LJband$. For a certilicate. send OSL and
9" x 12" SASE to &u;!e Toreilo AA18X,
!U Dogwood Rd., Orange CT06477.

NOV 6-11

UELPH, a NT., CANADA SE Stallon
G3W w~1 operate on 10, 15, 20, 40 and
) meters asan"In 11'\8I1'IOI'h.I' tor the lalI
1 of boltl WOl1d wars. Operalion wiI be
)m.-s PM EST eactl day, wi1tl a nwue
. siIenal al the 11th tox of the 111h day

the 11th 1TIOfl1h. For a OSL calt!, send
'Ie lAC Of Canaclian Postage on SASE to
G3W, c/o VE3ZM, P.O. Box 1305,
uelp/l, CWariO. canada N IH 6N9.

NOV 11-12

LBUQUERQUE, NM The Albuquerque
"IC wit operate WBSMil l rom 1700z Nov.
th-1700Z Nov. 12th, 10 commemorate
Jler.PlS Day. The Station is located a1 1he
!l:8fiI'lS ~tion l ' 8:kal Bldg. For
eertifiCate, please send a OSL and a 9" x
!" SASE to AARC, P.O. Box 11853. AIbu
terrptJ NM 871 92-

NOV 13-14

~ARLOnE, NC Mecklenburg ARS wi l
erate W4Bf B from 1400Z-2400Z Nov,

13lh, and 18OQZ-2400Z Nov. 14th, 10 cee
bfate Ihe 2m Arr'iYersary 01' the amateur
iadio eO calion center at Discovery Place,
the hands-on SCience muS8\.m In uptown
Charlotte. Qperalion wiI be In the lower25
kHz 01the General 80, 40, and 20 meIer
phone sucoaoos: as wei as In the Novice
10 meter phone subband. For a cert'tcete .
send a 9" x 12" SASE to Mecklenburg
ARS, 2425 Park Rd.·Room 023, Charlo/le
NC 28203-5974.
COUEGE PARK, YO The Laurel, 1010
ARC will ope rate mool FROM 17001
Nov. 13lh-2100z Nov. 14th. lrom CoIeoe
Par1l. Airport. Operation MIl be In the IDwer
portions at the General banlts, near 28.5 In
the Novice subband, and on 147.54 FM.
For a certmcete. send OSL, 9" x 12"
SASE, and your aso nr 10 LARe, P.O.
Box 3039. Laurel MD20709-0039.
STUART, FL Marlin Co. Ares/Races
wiR operate WA2TRJ 14001·22OQI both
days, lrom the 6th annual Jensen Beach
Pineapple Festival. Qperalion wiDbe on
the jcwer portion of the General 10, 15,
and 20 meter bands. For a c:ertificate.
send 0Sl.. and a 9" x 12" SASE 10 Larry
Cohen WA2TRJ, 5595 SE Lamay Dr"
SllJart FL 34997.

NOV 19-21

FORT LANGLEY, B.C" CANADA The
Frasjer Valley ARA wiVoperate VF7L Irom
Fort Langley. 10 ccromemcrate ltle 135lh
Arnversary of the Prodamafion read by
Sir Jcmes Douglas at Fort Langley. Nov.
19, 1858, c:reating the Colony of British
CoLmlia, Operation '/IIilI be on the 20, 15,
and 10 meier bands in lhe General por
tions, from 1700Z 10 2300Z over the 3
days. For a certificate, send OSL and a 9"
x 12" SASE jor $1 10 cover postage), to
Fraser Valley ARA, Box SO, Fort Langley,
BC, VOX fJO Canada,

Thinld ng about the move 10 pKlr.et (lldio? Or tuve you alrudy lrie d 1200
baud pKlr.et only 10 become quickly dilCouragcd?

At Gracil il, we've i Ol lhe Iiclr. el lo the kind oh peed you're looking fot.

Ulilli our Pa..-:lr.eTwin J)"llCm wi lh your «istinlm~-pc or compatible,
you'O eaoily be able 10 cornrn unical c with otheT p.,;kCI ndio slalicm II mes
of 9600 ot 19,200 Nud.. lfhigha- lpeecb IR deairocl, the: popuI_ WA4DSY
modem can be C«IItrue:1Cd and added 10 pnMdc opcn.tiOll.a1 56,000bpI.

\\-'hm you order ow PackeTwin \\~lJdeM Communi'ltioM SyaICrn, you' l l et
a p1 ug- 'n '-pIay 96OOfI9,200 baud Iy«ern, complclC..-i lh m odem and palm
size CWo wan L'HF IJ'UISceiver. You l upply th e PC and allte:nna-W• •"PpJy
rhl rlSt,'

ConI idcr thesc important f'llUTCl .•.
• Exclusive usc of thc PC'I DMA channcls p rovidcs an upgrade

path 10 I Mbps
• A second channel ia included IM t can be \lied 10 provide a

Seplr1l1C RS-2l2 Of RS-422 mlmau
• Free: IOftw UC pr-ovides aCCeM to AX.2S and TCPfIP nelWorb
• Free: firmware UpclatCl

For information con&aCC yow diltributor. 01"• ••

~ c=c_
Gracilis fM '''"" _ In P"cUr R",J,,,

623 Plilace SITeeI, Aurora. IL 60506 Ph (708) 801.a8OO1FAX:(708) 844.0183
Email inloO g raci ~I .C:O'"_.._..._... .._--"..._......,..--..- ... ..-,...

CIRCLE 291 ON READER SERVICE CARD

~ -rw. Ih9_" It

Marjorie Swaio with Grand Prize won
at 1992 SympoSium · a Kenwood TR-751A
all·mode 2 meIer transceiver. OM Carroll
W7DU seems pleased with her good
tonee.

Fo r more information
write or call

PO Box 27
Washington, DC 20044

301·589-6062

AMSAT

La Quinta Inn & Conference Center

Arl ington, Texas

Your B.EST chance 10 learn how 10wor1l.

Amateur Satellites:
The high orbit OX satellites:

OSCAAs 10 & 12

The "Easy birds":
RS 10&12

Store & IOfWard PACKET spacecraft
AO 16, LU 19, UO 22, KO 23
and more c:oming SOON!

Now building:
Phew 30 rrn- "1,1It, tot- All. ,,",,,1tUfS

SEOSAT (Eu y '" UN 2 10 10 m81ef IranSPO"c1er + dig~.l)

PANSAT (An lIl<P8rirnant in amll1eu' spread spectrum)

RS 15 (Anew RU" lIn 2 10 10 mele. 5-iltellde)
More PACKET satell~es

Com e to the 1993

AMSAT Space Symposium

OCtober 8. 9 & 10

ASTRON
POWER

SUPPLIES

CAU us FOR YotIfISl

RS-CA fl$.7A RS-12A

RS-2OA AS-3SA RS-5ClA
RS-2CIol RS-1S,l,l RS-5Cil

,..,.. \'S-3IlI """

TOWERS
ROHN

HY-GAIN
ACCESSORIES

RF
ENTERPRISES

He eo eo. ileIl
~orriliol<l, ~N _

AliIEN~AS

TELEXlhy-gain

CUSHCRAFT
DIAMOND

RF ENTERPRISES
TO ORDER 1·800-233-2482

AESU ICOM MFJ AEA

sc-c-ee I'. l~·o 218765·3254 Fa. 218·76;'·3308

Complete In ventory

8ELDEN COAX:
9913

"'"' ''':''ohm.
RG·213IU

1IlI1) !II_ Illl--.:

RG-8IU""".RG......
lIir"lllO-. "

RG-aX
~1 1O__

0001_"'_"'_

ISA Mastercard-_._-_.
.....----- "....-....
-~--

: OPPERWELD ANTENNA WIRE:
old: 1~ 00: S<MOCI: 1400" &
1'''- 1400. Cut lO)'<I<II" __

IOTOR CABLE:
oondofd 11-i2. 2-1el
-,~ (6-11, ~.'a)

.. _ ............ eoo. ' •
04. lhe'l -,:,.- i I&~_·

CIRCLE 171 ON READER SERVICE CAq D CIRCLE 110 ON READER SERVICE CARD
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DiSk 2, ca lled PATPLOT, C

plays and plots dig itized ee
anlema panems. Disk 3, cal
ANTPLOT, develop s pane
lor sioe-mccraec base ant.
nas. These programs are av
able on 5·1{4- IBM compati
disks, bu t the programs can
so b e downloaded. free
charge. from the manuraclun
remote bulletin board syst
(RBBS). The AlS RBBS is
line 24 hours a day and off

an enormous bank of technical e
product information, riles capability,
lor and help uti lities . and listings
technica l and eng ineering sup;::
staff. The modem oommuoications
mat is 3OG'1200'24001960Q.N81. 1
number is (216) 349-8698.

For further inrormatiOn contact .
An/enna Specialists Company. 30.
Bruce Indus/ria l Parkway, cteveu
OH 4 4 13 9·3996; voice (2 16) 3
8400, Fax: (216) 349-8407. Or ci,
Reader Service No. 203.

rig's remote head, while lhe sensor
near the rig ilsell. An optional 10·((
extensiOrl is atso available.

The CMX Series is available Ire
your amateur radiO dealer. For me
information contact: NCG Compa,
1275 Nonh Grove St., Anaheim (
92806; (800) 962·26 11, FAX (71
630·7024. Or circle Reader Servi
No. 204.

cast a'
mlnum ca
inet weig
less th
two poun
and Is SIT

enoug h
eas ily lit
e eecse

The unit comes with one crystal t
has provisions lor switching betwe
two frequencies. The extemar pOY
requirements are 12 to 14 VDC at 5
rnA. The antenna connector Is a t~

N: a BNC ou tputs fa the receivr
down converter Irom the built·in I
and power TIR relay.

ee-ccce Technician Class or higl
amateurs are weJcome to write Of (

for a t n-peqe catalog. Please ccon
P C. ElectroniCs. 2522 Paxson La,
Arcadia CA 9 1007; (818) 447-4565.
circle Reader Service No. 205.

more inlormation, contact: S-eOM
dustties. PO. Box 1718, Loveland
80539-1718; (303) 663-6000. Or Q,
Reader servce No. 206.

P.C. ELECTRONICS

-

ANTENNA SPECIALISTS

NCG COMET

Here's a Iow-cosl progressive .....ay
01gelling into ATV: the P.C. Electronics
Model TX70·1b 1.5 watt 70 em (420
450 MHz) Transmitte r. Many start by
purchasing the $89 TVC-4G Tunable
Down Converter just to check oet lt1e
local ATV repeater or simplex actco.
After the ATV bug bites, they are ready
to transmit back . But now. instead 01
trading for an an-m-cne-rcx ua nscev 
er. they can Just add the companion
TX70·1b Transmitter for $279.

The trans mitter's rugged d ie -

•

New from Cornel, th is
compact Cross Need le
5WA/Power MeIer has Its
metering separate from Its
RF sensor. Three models
afB available lor high power
HF. low power HFNHF, and
low power VHFIUH F. The
Cross Needle design pro
vides forward and reflected
power and VSWR slrn ulta
neousty,

Three-switch selectable
power ranges are provldecl on each
mooet, with a lourth swrteh to measure
DC voltage from me po_r supply Of

vehicle. The meter is lighled in color
lor easy reading,

The CMX Meter Series is soecrtcar
ly designed and ideally suited to mo
bile operation. Each meier comes with
a standard six-loot cable all owing
placement 01 the meter head near me

pensetes lor power outages and leap
years. The 5K Repealer Controlter is
p riCed at $175. Options and upgrades
to r older models are avai lab le. For

-=-

-

parallel printer port; it does no! require
its own Internal slot.

This external unit uses the same
software and supports the same rea
tures as the popular MuttiFAX Version
2,2 plug-in card. The unit runs on any
12 VDC supply. including cars and
boats. No..... you can downlink NOAA
satellit e weather imagery wherever
you go.

The price is S389 plus sa 5 & H In
the US. (The unit Is show n with its
cover removed.) For further informa
tion, contact Mutt/FAX 143 Rollin Irish
Road, Milton VT 05468; (802) 893
7006, FAX (802) 893·6859. Or circle
Reader Se rvice No. 202.

(800) 258· 8 458. Or c irc le Reader
ServiCe No. 201 .

The price is $39 .95. To order or tor
more inlormation, contact Jade Prod
ucts Inc., P.O. Box 368. East Hamp
stead NH 03826; (603) 329,6995, Or
Circle Reader Service No. 206.

JADE PRODUCTS, INC.
Here's the latest add ion to Jade

Products FUN·KIT line: the 160 Meter
Twin-Lead Marconi Antenna. This an
tenna (Model AN -OOOO1 -o1 ) is a cern
pete. ready·to-Install kit consisting Or
an the necessary hardware. wire. twin
lead. connectors, and 5tIpport rope.

This antenna provides unique sup
port for the twin-lead, lt1us preventing
the lailure due to ratig ue and !Iexing
which often occurs when hanging twin·
lead by rope. This eibow support forms
a gradual bend, and is adjustable. The
antenna is approximately 126 teet
long. With the erbow elevated to 35
teet, the horizontal sect iOn would reo
quire crij 90 teet.

Installation and connection is srm
~e; an antenna tuner is not required.

The new MuttiFAX external WEFAX
demodulator Is now available, and It
can be used anywhere with an IBM or
compatible PC, Laptop, or Notebook.
The unit lntertaces directJy through lt1e

PAKTEK
PAKTEK has introduced the "Tool

Tote" as their unique solution for the
two biggest camplaints about hard utili
ty boxes: 1) They are clunky: and 2)
They damage surtaces. The new-fash
IonecI Tool Tote is strong but gentle.

This handy sotl-sided utility organiZ·
er reatures an cver-saee center cam
partment opening lor easy access. 14
external pockets. an extra-large zipper
with two pulls , bold red and black
styling, and an aucrcac te p rice at
$24.91.

For more Inrormallon or to place an
order, contact: PAKTEK, Inc., 7307
82nct St cr. S W. Tacoma WA 98498;

Compiled by Charles Warrington WA1RZW

MULTIFAX

S-COM Industries is now shipping a
powertul l 00-setpoint scheduler as a
standard teature on all 5K Repeater
Controllers. The scheduler executes
user-defined macro commands at pr0

grammable se tpctnts (ti mes an d
dates). The macro commands deter
mine the ecuon the controller will take,
such as ch anging repeater access
modes for day and night, and repro
gramming the ident il ier fo r holidays
and special events, etc. These can be
set lor a sceotc fime and date, or for
events recurring on a regular basiS.

S-COM INDUSTRIES The controller automatically eom-
88 73 Amateur Radio Today . November, 1993



BARTER 'N' BUy~F"'bo<k ~" Link Communications RLC-/1
Repeater and Linking Controller

Tum your oldham IlI'ld eomputer gear inlo cash now, Sure. you can wail lor .. hamIesIlQ try
rod lUnp it, buI you !<now ycu'lI gel.'''' __ reaistic price. you ...... ~ out """*- 100.000 ec
.. hIInI pc(en1iIII buyets can _ • !han 1Iw... I'u'Idreod locaIl'Iarn$ wno o:otr"4 by .. Ilea m¥ot8l
1bIe. CI'w:d< }'OUf alIJC.lJiQIJlI. ceI&t WId doMI shel¥e$ WId get cash !of ycu I\am n oompuIItr
ell beIOIll i1's !DO oIcllO s& You know yoJf'lI nol gong 110 use •~ so """y"- .10< 'to""
oidoor 10 ttwow 0lA1 Thal SluIl ..., getting ..,.,~

The 7'3 Flea IoIaI1<el, Barter 'n' fluy. costs you pearo,rts (11oTIOSI)--c:ome to 35 cents a wol'lllor
Klivi(lvl.l (I'l/)IJCQITlmen:>alj ads and $ 1.00 . word for commerdal ads. 00'1'1 plan on tel1j"ll l ~
tory. Use abbfev;.tiOll$, cram ~ h Bot be honest The.. . .. plenty of I\lIms who lova III fix lhngs.
) , • clonn' work, say so.

Ioblo.t your ht, COI.WIt !he -.ords. inct.IdinQ }'OUf call. address Ind phone runber. ndude •"** Of}'OUf~ card runbeI ...cl~ • )'OU'1lI pIeong ..~ MI. iIdutIe ..~
~ phone rv.mt., _ ... hI;m}'OUf..:l_

T1i&. 11II(liolHy magame, not .. dIIiy n...spape<. to~. CQ.CIIe I'IIQI'1Ihs before tie ee
JI'I $I&ftt;; !hen be pIWIln!d. II you get lDO many o;ds. you priceCllkIw. II you cion' gel many
1ts, 100 IliQh.

So IJC1llusy. Blow !he dUSl 011, ctoeck everything out, make sum ~ stil walks right and maybe
JU can ~p make .. bern newcomer 0( retired old lime. IlBppy wiltl lhat rig YOO'rlI no! using now.
, you might get busy on )'OUt compo1er and Pl4 logethe< .. Us! 01 .mal gear!per\s to send to
ose illleIe5ted?

s..d yo...- ads...., payrnenl lD Ihe Bartel' .... Iluy, Judy WiJIoaf. 70 At. 202N,P'I8~ Mi
)458111'ld get set lor ee phane CIk

CIRCLE 144 OM READER SERVICE CAItO
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RLC~II Features:
• (f) F~ Featured Repeater potl • (4} AnaJog~ PIogrammabielof
• (2) LiMil'Ig Fl#-~ paris TempefallJf8 and Vottage Readngs

- Linkingparis capable01 operatirlg • (4} Inpd Lirles lorCOOtact closure
as stand alone repeater pons Readings

. Separate 10 '5. TUne-OuI Timers, • (8) Output LJnes /rxctK>frolof extemal
Hang tmers. and Coooesy Beeps peripheralS

• Clean .re~V~SyrItlesiler Mrh 400 +- lOO'ds
• AI PlrlS /M¥t /lOll COR ItxJ PI.~~ off_1IC7:e$S CIlIfgeS

• DTMF Access from AU. Pons
• 240() BaUd Seriat PorI a/loWs remote programming of /he RLC-It
• Optional FI,IiI Duptex Autopatch with 200 Number Dialer

Only S199.95 p1us s&fJ
• Op/iOtYI l!r SteelRadI Mountable~ CWy $IOO.OOptlS s&fJ
• (lO, T.ne s.::t>ecuer $tltS Mrh HOurly, Daily and WeeIl:.)' EW!fIts

Voice r_ d DayCllx1r
• ~te Remote ProfTamming USWIg DTMF T(lrIl!$
• MI6tipIe PassMoOttI Prlority AssigIatI/e to e.teh command
• AI Q:mmands can be renamed lrom I to6 (jgifs WI len¢!
• llIt1ependenf DTMF mute flllCtion can be assJgrled 10 aU ports
• Doug Hall RBI· I Remote 8ase COfltroi of KenwoodRaclo suppor!

ONLY $599.95 "'.....
L ink Communk:ations:;;u I P.O. Bo x 1071

Bozeman, MT 59n1-1071
(406)587-4085

CIRCL E 47 ON READER SERVICE CARD

a SL CARDS- l ook good With top
quality printing. Choose standard de
signs or lu lly customized cards. Re
quest free brochure, samples (stamps
appreciated) from: CHESTER QSLa,
310 Commercial, Dept A, Emporia KS
66801 . FAX (316)342-4705. BNB434

BROWNIES aSL CARDS SINCE
1939. Catalog & samples $1 (relund
able with oroer). 3035 Lehigh Street.
Allentown PA 18103. BNB430

20 METER SUPERH ET C.W.
TRANSCEIVERS KIT, $49 .95 plus
$3.75 shipping. CheckIM .O. 1994 Cat·
alog lor 2 Sta mps. DAN'S SMALL
PARTS & KITS, 1935 South 3rd West
_1, Missoula MT 59801. BNB385

6 CD-ROMS, 5 GIGS. A C D-RO M
pack age packed futl of the world's
highest quality·MSfDOS, OS/2. Win
dows. Games. aus. and aeratore ga
lo re. No CD· ROM olde r tha n 6
mooths . $99 Money back guarantee.
Unux on CD-RO M, $39. (408)241
7376. BNB390

QSL CARDS - Standard and cue
tom. Your Ide as or ours. Excellent
quality. Foil stafl'lling available. Many
designs and type styles. Catalog and
samples $1 .00 relundable. WILKINS.
Dept. A, Box 78 7 , Atascadero CA
93423. BNB370

CONNECTICUT 'S FAVORrTE HAM
STORE. ROGUS ELECTRONI CS,
250 Meriden-Waterbury Tu rnpike ,
Southing ton CT 0648 9 . (203 )6 21·
2252. BNB355

crease. Operafing hints, and more.
Parts Included. Only $20.00 ccc In
U.S. (Missouri res idents edd $1.1 5
tax). SCOTT, P.O. Box 510408, SI. ,
Louis MO 63151 -0408 . (31 4)846 
0252. Money Orders or C.O.D.

BNB340

KIT BUILDERSI Cot'r1llete ~s1 01 136+
kit vendors. SASE + $3 .00 USD to:
RUDY RUTENBER, 38045 10th St E.
IIH75. Palmdale CA 93550. BNB365

AMATEUR MARKET PLACE. New
monthly newsletter listing for sale &
wanted Amateur & Compu ter equip
ment . C$ 19. 95 or US$16.50. US
Hams reap value 01 $ exchange by
buying Canadian . CALE ENTER
PRISE S, P.O . Box 8180. Ottawa ,
Canada K1G 3H7. BNB405

2950 OWNERS: New mccrnca
'nanual including Power increase.
l ier modification. Modulation in-

JPERFA ST MORSE CODE SU o
:REASY. Subliminal cassette. $12.
ARN MORSE CODE IN 1 HOUR.
lazing supereasy technique. $12.
th $20. Moneyback guarantee. F ree
alog: SASE. BAHR-T7, 150 Green·
d . Bloomingdale IL 60108. BNB221

u, CARDBOXES & INDEX 01·
l ERS_ Send SASE. 7-Mike HAM
UFF, P.O. Box 144 55, SCottsdale
85267-4455. BNB224

1 OSP AUDIO PROCESSING
MPARES TO JPS. Eliminate vene
:ed noises . NIR- 10 speci al,
!9.95; NF-60 Notch Filter, $139.50.
isfaetioo guaranty. Authorized deal
DAVIS RF CO. 24-HOUR OR 

RS: (800)484-4002, CODE 1356.
(: (508)36!H 738. BNB254

MMODORE 64 REPAIR. Fasllum
und oSOUTHERN TECH NOLO·
S AMATEUR RADIO, 10715 SW
Ith Stre et 119, Miami FL 33 157.
; )238-3327. BNB295

0 10 RUB BER STAM PS I ree
:hure . REID ASSOCIATES, 6680
low Wood , West Bloomfield Mt
22. BNB297

NTED ELECTRON TUBES, ICS,
~ ICONDUCTORS . ASTRAL P.O.
707 ST. Linden NJ 07036 . Call

1)666 8467. BNB307

IWOOD AUTHORIZED REPAIR .
, ICOM. Yaesu. GROTON ELEC·
)NIC S, Bo x 37 9, Gro ton MA
;0. (800)869-1818. BNB310

RADIO CRAFTSMAN, newslet
or those who want to build their
equipment send large SASE lor
pie issue. inlo rmation. AAOMS,
3682. Lawrence KS 66046.

BNB325

.L ABOUT CRYSTAL SETS. 'rneo
and construction 01 crystal set ra
IS. $7.95 each. ppd USA. Send 10:
.LABOUT BOOKS, Dept. S. P.O.
·x22366, sanDiego, CA 92192.

BNB200

18 deadlin e for t he December
Isslfied ad section is October 14,
93.



W9GR DSP FILTER

WANTED: 4 pin tubes 211NT4C, 845, 2A3, etc
Garrard 301, 401 , SME, RMA, 309, 3012 Arms 0 1
talon SPU, Oil caps, PAUL GIL, 180 Union Ave
Belleville NJ 07109, (201)751-5959. BNB550

DA CRON ROPE, WHY RISK ANTENNA SUP
PORT FAILURES?? Mil Type. black, strong. hig
UV/stretch resista nt, 3132": $.06Ift , 3116" (77011;
test); $,11/11" 511 6" : $.1611I. IMMEDIATE SHIF
MENT DAVIS RF CO. 24 HOU R ORDERS
(800)48404002, CODE 1356. FAX (508)369-1738.

BNB557

CRYSTALS: High qual ity for your VHF/UHF an,
SHF tran sverler projects, SASE, WA31AC , 714:
Montague 5 1. , Philadelphia PA 19135, BNB515

WE BUY NEW & USED HF AND VHF RADIOS fc
RUS SI AN Hams . Please send inlO by Fa
(206)661-1197 or mail to: NOVOSIBIRSK·SEAT
ne IN'lL. 429 So, 321st Place E 10, Federal Wa
WA 98003. BNB530

FOR SALE: 1969 Hanlcratter Shortwave Recelvel
wcos. $15,00. Jack N9TYC, 1513 4th Ave., Rock
ford IL 611 04. BNB480

ORPers: Join the ORP Amateur R~io Cl Ub InlM
national, 5end SASE lor brOchure or $2 lor ORI
O ua rterly sample to; PUBLICITY OFFI CER
Michael Bryce WB8VG E, 2225 Mayflower N....
Massillon OH 44646, BNB495

CD-ROM '93 U.S. Call Sign database with hur
dredS 01 PC Compatible programs, radio mcc e
TCPI1P Usenet. Ham Radio Archive's, FCC Rules ;
Regulat ions, current eltam question pools, an
Canadian CauSigns . QnIy $18.50. (408)241-7376.

BN....,

INTERESTED IN PUBUC SERVICE? JoinR~
TODAY! For mrcrrnaucn write , KA3PDO. etc
REACT, P.O. Bolt 8797, Allentown PA 18105_

BNB465

FOLDS TO AllOW DOORS TO OPEN
FOR MIN VANS ANOUTI..JTY VEHIClES

80LTS TO TRAILER HITCH OR Fl AT PlATE
SUPPORTSl"RGE HF MOBILE ANTENNAS
NON FOLD OVER MOOEl Al SO AVAILABLE

CIRCLE 124 ON READER SERVICE CARD

FOLD-AWAY
ANTENNA MOUNT

CIRCLE 104 ON READER SEIMCE CARD

QUICK, EASY, & COMPACT
Fln ll ti ro, "NOVICE lflru EXTRA" theory Key words
l!Ildllrl"lId Over 4000 sets in uS&! F....~. OMs.

XYLs ' ~ids_ .r= - ~_-'- · I
NQ\'JCi 01 '.. l"~ '-" -"-~ .,\TEe_CIA. " "10"..uo.... ..... :;':!".':'.:=: .'" Ort;lgr TodlIyl
oov."""g '~____ ,~

£>m'IAI ._ ,__ VIS STUDY CARDS .--~
. .._ _s..." P.O. BOX173n '~ L=
CWI~' HATTIESBURG, ..5 39404

Texas
BugCatcher

"rre SERIOUS HF Mobile Antenna

Unmatched in Quality
Unmatched in Performance

CALL OR WRITE FOR
FREE BROCHURE

GLASYSTEMS
P OEloo:42$

Caddo Molls. T_ 75 135

903-527-4163
w. _ ..-ppty~ )'0\1 ntt«I ,." 111M
BIG moble~". )'011 ;,..,.~ ........_

n. r....u S¢./f>cerc.n be C<I8lom
_lfIfI«J fO " YOUR pat!ICUIM .,.,,~_

Are you ready to own the BEST???
HENRY .....LLEN WB5TYD •••• TINA ALLEN

-

CIRCLE 5 ON READER SERVICE CARD

_.

Next Day

Sell Your Used Gear In BARTER INI BUY
Call JUdy Walker today. 1-800-274-7373

1 Switch Selectable Filters in One
LEARN TO EARN COURSES: Electronics, robo
radio, others_Free catalog. A&A PRODUCTS. Rt
Bolt 482-1.. Rockdale TX 76567, BNB560

,

DON'T BUY a SL CARDS UNTIL YOU SEE M
FREE SAMPLES. Also I sceoeaze 1'\ custom caro
and OSL business ceres. Write or can for free san
pies and custom card ordering information. urn.
PRINT SHOP, acx 1160 , Pflugerville TX 7866C
(512)990-1192. BNB595

WANTED: weste rn Eleclric Amplifiers, speaker:
tubes, etc. Toll Free (800)251-5454. BNB615

WORK 160 THRU 10 with a 47 loot antenna. Ful
assembled, not a kit. $39,00 ppd in 48 states. TH
ANT FARM, P,O. Bo~ 3196, Wescosville PA 18106

BNB625

DUPLEXER TUNING GUIDE. A complete booklo
showing step-by-step instructions on tuning all \yp(
01 duple ~ers. Included is theory of cperatc e, C1l
tailed diagrams and much more. Send $9.95 pit
$2 .50 s&h 10 RGM PUBLICATIONS, 533 Ma'
Street, HIUSbOro NM 88042. For fasler se rvce usir
a major credit cere cal (505)895-5333 and order I<
day. 30 day money back guarantee. BNB635

SATt: LL ITE EQUIPMENT WHOLESALE Drak
lAD's, start $494.00: Toshiba IRO's, start $494.()
lAD, LNB, FEED, ACTUATOR , $633,00; LNB'
$59,00: Actualors, $59 .00 ; VC RS Mod ule:
$399.00, La rge invenl ory. SATEL LITE WARf
HOUSE, PO Bolt 85601, Tucson A2. 8575<'-560
Orders, (800)851-6534: Fax, (602)624-1629: Inl.
(602)623·5748, BNB64C

PCB LAYOUT & SCH EMATIC CA D l o r DO
386/486 PC! Analog, RF & Digtal, 50 layers with
Mil Res 10 60 ' X 60 " size . Libraries , nellis
printerfplotlerlGerber cuI. 13,000 word help systGf
and printed tutortar. $95. BAY TECHNOlOGY, 171
Trout Gulch Rd., Aptos CA 95003. (4OB}68B·8919.

BNB605

WIt or W,;t, /or lHt4fl4/i f,qor"'4t itNr
""'-'A.f. 143 RoIrI '"'" Ro..:l ' 1oWIon . VT 05468
~ _ Yea . 902../J93.1006 . Fu: !102-893-6S59

•

Balh _ on.. ....._..-.... <_ t a •• PU. corcuo'l' ""
"",,Kl ly.I<o'llhl edg.. "" NOM a'll! OO(S • • I~'l.. . C....",. "lL
Ih. higl1 'nolul Ih. NOAA "I~""'" ~ (2-3 m ....1 in
_ told inh' h ..... 12 -.... -inII
rF.Al\.ItQOS INCl..UOE :~ _ lllucHl, " 1 • OOES.
..... t¥ rao • Dn<:l _ .. Oioi< I~ "~ "*""'Y
NOT ~ 'Q ...al . s.-"'9"l E~ . E__ N()M,

ond GOES _ ,_'*"-..... . 2!o5C0>tn.44~ <IlGi"a"

1024.1" f>il<ooII _!VG'l • vESA e..-_ .Z"""" .._ •
_ImaveEn"',_~. Glr'MOuIpU: . r_c............
. 1..'"1......_ ' .....11..,.,""'11 . e-. .... IR r_.....~_
• D<>I M~tnx ond l . _ Ph" 0UlFU' . l . l..d.....""IIlu~ o'll! MOll

o._y' (USA lr>du<!":1 c. Au<!., T.pe of ","u" "10M,
-.t, told Hf rAJ: T,-.-. • c_,~. UMr'.
""- • 000 , ' ••_ ...~ So1lwaro ...... S2BO . _ More ._

_AX_Iwu Iol., dooo , ,' •
e-.. _ pt.qa~ _ ... ""F __, <II,... _
_ _ PC...._ _ . .., c ,...PC~,

._ .. "--..>"-'\II' ... ....-I__·"'"'*" ""
'-~

W9GR nsp Filler $299.95
12 VDC Power Supply $11.95
ShippiII,~ ami HlI lI</IiIl ,~ liS $5 , 11\-erscas $/5

I ''''~ I

Just turn the swttch 10 select one or:
~ Filters which enhance ssn signa ls
by reducing hiss, static. ignition, and
powerfinc noise with no percepti ble
t im e delay com hi ned with ~l ultiple

Automat ic Notch fi lters 10 remove
heterodynes in...turuly.
~ " Brfc k-wa ll" CW Filters with
bandwidths of 50 Hz to 200 H, .
-' unique linear phase bandpass fi lter ...
for RTT Y, H F' Packet, and SST V.

Installs easily between the rece iver ami
external speaker or headphones.

C1RCl.E 115 ON READER SERVICE CARD
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• •

WOLFE COMMUNICATIONS
111 3 Cenlral Ave. 8l1llnll" . MT 59102

406-252·9220

CIRCL E 20 ON READER SERVICE CARD

OUR 20m YEAR IS ALMOST OVER
So call today to check out
our anniversary specials.

Calf or write for current flyer
BUY - SELL - TRADE

• 1)".,1>10 so.. G''''V , P ...
;lO< It- 1"'-1. DIpWo

. f ...... c;sav ....
llln"'IO~• _ _ G5II\I ,_

lOIL.It....
. Quwt.. ,...G5ltV ' :lI.M

1Oft IO-lO!lopolo
• ....' " .... 1.. . ''''''' .·_ ,..._ Jlo. ...""'1> ...
' l<-O> 0....", '""" .... 11 1...

00*0 ......, ...... N ....H
1 -801_3 7 3·&U II

CIRClE 296 ON READER SERVICE CARD

f & f...,- To ......
• f~ 1ioUtn><1 _.Sc> ....-.. ... ........
• Eft!J'I'*'I _
·~__iII_..

0--,- ( _

• ...... 11 aI _ n_
• ICmIlpn><ll Qui<lfles .....
• F»II)- _ al. WlI .._ .- ,~--no.. ~ 1.'" c.__ _ .
_._. ,,~ ....

GET ON PACKET RADIO...
FAST and EASY.

With the "PC Packet Station"..~~~~
More lhan Just a TNC, the "PC Packet Stalion' is a

comDiete packet @diostatiQnlorthe IBM PC including:

• > VHF Ijadio Tr/lnsceiver by Motorola < •
- > 1200 baud modem <. - > TNC Software < -

You just plug the PC Packet Station Into a half slot in your PC, plug In your VHF
antenna into the card , load the software and you're on packet, it's just that easy!
PC PACKET STATION FEATURES: • Fast, easy installalion • Selectable. Com 1 through Com 4 with
selectable interrupts · sum In the USA ' The Radio is totalfy shielded Irom the computer' Have a custom
application or a commercial use' Call us about Molorola radio modules, Motorola Telemetry Radios and
Motorota Telemetry Modems_Dealer r,quiries welcome.

PKT Electronics. Inc. 2668 Haverstraw Aye. Dayton, Ohio 45414 Voice and Fall 1-513-454-0242

Fast & Fun G5RV QuicKits··__.._ ._w ..._ .".._

. IANT SOLAR PANELS $44.00 EACHI axcenent
' rices/Solar EQuipmenVAc:cessories. Free Inlonna·
olllSend Siamped Envelope, Catalog $3.00. To:
~UAD ENERGY, P.O. acx 690073. Houston TX
7269. (713)893-0313. BNB715

asr CARDS-STOP PAYING OUTRAG EOUS
:tRICES! We print great-looking cards at low cost.
Samples $1 (refundable with order) . AACO, Dept.
3311, 1639 Fordha m Way, Mo unta in View CA
:14040. BNB670

-iAM RADIO REPAIR- All makes and modeIs_Fast.
"roIessional seoee. AFFORDABLE ELECTRON
C REPAIR. 711 0 E. Thomas Rd., Scottsdale AZ
l5251 . (602)945-3908. 8NB7oo

~OSS' SU S USED NOVEMBER SPECI A LS :
( ENWOOD TS·680S, $8 80.00 ; TS-940SWAT,
f K88C- l , YG·455C-l . $1,650.00: ST·2, $94 .90;
~C ·7 . $74 _90 ; ICOM AH·2A, $349.90 ; 2K L,
01 .200 .00: IC-EX-310, $30 .00; BC -3 5, $49 .90:
(AESU FT·l 01E , $425.00: FRG-8800, FRV-88oo,
;580.00; COLLINS 32-S3. 75S-3B, 51 6-F2, 3128·4 ,
, M-2 WAS, $1,715.50, NOW, $1 ,450.00. SEND
i 1.00 FOR USED usr. RE FUNDABLE IF
>tJRCHASE MADE WiThiN 30 DAYS. COMPLETE
,TOCK OF NEW EOUIPMENT. LQOKtNG FOR
;OMETHING NOT LISTED?? CALL. WE HAVE
)YER 140 USED ITEMS IN STOCK. MENTION
\0 . PRICES CASH . F.O.B . Preston . HOURS
·UESDAY-FRIDAY 9:00 TO 6:00, 9:00·2:00 P.M.
~ONDAYS. CLOSED SATURDAY & SUNDAY.
lOSS DISTRIBUTI NG COMPANY. 78 Sou lh
.tate. Preston 10 83263. (208 )852 -0830 .

BNB707

An Anlema with No Earth loss?

Yes. •• the.,*W8I "GAP"S
revolutloo n y tectwlOlogy.

:LECTRON llJBES: All types and sizes. Transmit
ng. receiving. microwave . . . Large Inventory =
lime day shipping. DAilY ELECTRONICS. 10914
E 39th ST. Suite B·6, Vancouver, WA 96662.
1(0)34&6667 or (206)696-8656. BNB7l 9

IINIAllJRE POLICE RADAR TRANSMITTER Ooe
Iile range, $41 assembled. $31.00 kil , (219)489
711 . P.O. Bo~ 60096, Fort Wayne IN 46898.

SNS725

AM RADIO REPAIR-Prompt seroce. ROBERT
ALL ELECTRONICS, 1660 McKee Rd., Suile A.
In Jose CA 95116. (408)729-8200. BNB751

Sell your product in 73 Amateur Radio Today
Call Dan Harper today.. . 1-800-274-7373

$249
~-

(401) n l-3121---

T1IlI Challe"ver DX-VIlI--... ...,..........

• JOIl'fe IcIoDng lor Ill...
III lhII 'III 0Ul perIgrm III
.....-s MlllIM JOIl1l'1t edQI.
\'OII're looking lor • GAP. no.
Chillenger OX·VIII 15 the
'llVolubona ry o)eSign Inal
I rlSwe<s }'OJ' demifIds lor
multi·band oPIr;1l1gn ancI
unIlJ,lIIld ell......, we tow
noise. TIlis iI !hi 1td."*"I/J
N .,. ... b1h l.OfS.
GA.'~ Irom lI'I *"*l
!eect, ywr lX'fI'Ir Ib!sn l
disawear nne the III"OOrol_Put
~ up,Tum il on.~ 1J.)rIing. NO
111151"110"_ U ' del....,
...,lhio'9 lIuI !hi IIas$ln.
AnlI - W Others • 1
~ 111 !hi 0lI!Il 01 !hi
••~ .• Cllft4'dltDl.-

_ .----
II

_......,............

BC4S Ba-.y C........ _H.
Soamo .. IlC02._ ',__ ". _'8 · 2' ¥~
~ .. . , 2 _ •. . .•._ 12II.-s

BC02 e..-.y Charger Moclu.
Soamo .. e Clll "' ..-.:lOoOuro EM ~I .... " "'"' ..... CIon ba
moo..of ad ... .. _ "'ll__ad~. . . $3lI "~

N. BC01 "'~ ClIare« Kit lLe.d-Acodlo.l Cel)
u..n .... l.C3IIa'l l(: Cat cU f _k_ _ at)'a-~""F. ., w . _ CIo'Ijo~ _ , .......... _ PC8

" """"a<l """ __. EM _ ,_ .. 1
...,. _ f<:o- 12'w _ _ _ ',"1- Po...... . ..

R lor l1M:lOVAC. r.oMD tt ,•...__.. 1 l'8 .\15

E

~
••S
E

' CHXll101EJc O'. ' _ Pal ._ ) ' 2 ll5
n.oooo,o-p Sol , .E =IN, IlIC'4M,~1 $ 1100
"-00001~o T 5 • • , . ) $"(IVw & _ _ I 13) ll5
45-0000, NEeIIVN lob. OocoIiIOor $2 Z'- or 8 Ie< ••••• $ ' 0 00
45-«1002 UC14\1lll. Mo. . .... ,••,__ ,._,. ) 3 00
1 ~-«lOO3 IXJ_ e-l ary Clw-go-r "" ,.. ,_", " ... ,. " .. ,... , $ 1 r.o
45-00004 NEe04Nol IF/U-.sE O-..or _ ) 500
45-00005 8044.OlW c..o,.~. CF=J> _... ...... ••••• ) n ll5

I"METE"- TWlIII-l.UD MA"-COIIII AIllTEIII IIIA

_ l O£O< (III !Ii<:>£O '''"It;J> TO JIUJII. ",OOUCll. INC.
Po.ono 18OS1~ P 0 IlOX 311I
FM(l103} ~5IiII £.-_...-. .... 1l3I2lI

-........, lEIK:MDtJ"' P ~_ .,"" _ .. ...~_""w

....... _"'" .. "' ''' ' • •·w . •' '''' ..... "',,',''''

CIRCLE 133 ON READER SERVICE CARD

r==-EK01 , E~,.......n.r's KIt $4<1 .11
" pr<II,"_ 1<I Ie< _& 1• • _ afCUl . Inc PC8, NE~
UC' 4M_~. 75 • • ' .)!5"..-._ "__

$31.11
~. 1""'0"",,,, " ...., ..'""" OCOOX- '''.J_ OPOC"
I_ 60 "' ~""" '-....1_ .... _ JOO ll'l lr.o O

lERMOGRAPHED CARDS! Raised print cats at
t printing p-ees. Serroree: Phone (617}461-6443
write: W5YI GROUP. Box 565101, DaUas TX
356. SNB761

OMMODORE - COMMODORE - COM·
ODORE - COMMODORE Wanted : DIGlCOM
~OGRAM lor C-128 in 80 columns; ALSO; All
;4/ 126 sonware. Ham intertaces. SX -64 . BOB
:REZ, 7161 Southwesl Filth street. Miami FL
1144, (305}460-3374. SNB755

'NTED: HAM EQUIPMENT AND OTHER
IOPERTY. The Radio Club 01 Junior High School
NYC, Inc. Is not only the Big Apple 's largest Ham
b but also the nation's ooly lull time, non -prolit
}8nization. working to gel Ham Radio into schools
lUnd ee country as a lheme lor teaching using
r EDUCOM ·Educalion Thru Communicalion·
lQram. Send your radiO to school. Your donaled
rateur or related property, which wi ll be picked
or shipping arranged, means a tax deduction
the lull a ~tent 01 the law lor you as we are an
) 501 (c) (3) chari ty in our thirteenth year 01
vee. Your help wit also mean a whole new world
educauonal opportunity lo r children around
country. Radios you can write off, kids you cam.

: l ime is Just around the comer-don't wail till the
t minute . Please, write-phone-o r FAX m e
12JKJ -22 Crew' today: The RC of JHS 22,
I .B . 1052 , New Yo rk NY 10002. Telephone
6)674--4072 or FAX (516)674-9600. Young pee-
• natiOnwide. can gel high on Ham Radio wil h
r help. Meet us on ee WB2JKJ Classroom Net:
38 MHz 1200-1330 UTC and 21.395 MHz 1400
(J daily. BNB762
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QRCLE 660N RU OER SERVICE CARO

FREE SHAREWARE AND HAM CATALOG Ic
IBM or COCO. Morse code computer Interlace
$49.95. DYNAMIC ELECTRONICS. BOIl: 898. HaT'
selle AL. 35640. (205)773-2758, FAX·773-7295.

BNB815

SENSATIONAL NEW WAY TO LEARN CODE·D,
Aerobics, Sing, Jog, or Drive while Ieaming COOl;

Now the secret is yours! Order THE RHYTHM 0
THE CODE· Morse code music cassette loda)
$9 .95 pp d KAWA RECORDS P.O. Box 319·f
Weymouth, MA 02188. The HIT oI llle 1993 Daylo
Hamvention! BNB824

JOIN TAPR-TUCSON AMATEUR PACKET RAOIC
(non-proril developers 01 the TNC). Membershil
benel its include: supporting the dellelopment 0
new communiCatiOns technolOgy, quarterty newsJet
tee. low-priced software/sh areware, kit catalog
$l 51year US and possessions, $181year cenaos
and Mexleo. $25 elsewhere. US lunds. VisalMC ac
cepted . Bonus: mention 73. receive TAPR Packe
Radio General rnte booklet ($7 value )! Voice
(602}749-9479. Fax: (602)749-5636, Ma~: PO 80:
12925. Tucson AZ 85732. BNB765

SEIZED GOODS, radios, stereos, CQIllputers, an
more by the FBI, IRS, DEA. Available in your are
now. call (800)436-4363 ext. C-6223. BNB826

DIGITAL SWR and POWER METER, Assembll
Kit. or Plans, with Alarm and Sol Points. FREE if
formation , RUPP ELECTRONICS, 5403 Wes
breeze. Fori Wayne IN 46804. (2 19~-3049.

BNB83t

FCC COM MERCIA L. LICENSE PAEPARATfO
RADIOTELEPHONE-RADIOTELEGRAPH. late:
home study last easy aud io video . a & A po,
disks . FREE details WPT PUB LICATfON
{SOO)800-7588. BNB84(

VIDEO SYNC GENERATOR Reslores horiZontal
vertical sync lines from distorted analog voec Ic
mats. For inlormatlon on completed units & pricir
write: RC OISmlBUTING, 80x 552, South Bend I
46624, phone (21 9)236-5776. BNB85<

ELECTRONICS GRAB BAG! 500 pieces of ne
componenlS: inductors, capacitors, diodes. res t
tors . S5.oo postpaid. AUmONICS, 2300 lank
Rd., SanJoseCA9513t. BNB85~

WANTED: COLLINS ANTIQUES, anythIng 0

from, speakers, receivers. transmitters, and all a
cessortes. any cond it ion. Top $$$ paid . Ric
(800)462-2972 anytime . BNB86!

RFI SHIELDED PC'S: great lor HFNHF Packl
S8OO. lou: (703}860-9171. BNB87!

AMATEUR RADIO REPAIRII an makes & mooc
average labor per uni t, $96.00. W7HBF, DA
RUPE, 1302 S. Uplands Dr" Camano WA 9829
(206)387·3558. BNB90l

PRINTED CIRCUIT BOAR DS lor 73 MagBzin
OST. ARRL ElectfOfl ics Now, Nvts & Volts, pr
Iects. US orders deduct 20"4 . Free list. B-C
ELECTRONICS, 80. 20304, 858 Upper Jame1; S
Hamilton, Ontario, canada L9C 7M5. BNB9ll

SOLAR POWERED HAMS! The Sunsw;lch Is i

charge controller 10 protect your tenenes from eve
charge, POW{lr MOSFETs are used, no relaysl As
sembled tuned and testec. Now with Wall Moun
case. $55.00 plus $3.00 shipping. SUNUGHT EN
ERGY SYSTEMS. 2225 Mayflower NW, Massillol
OH 44647. BNBn4

WANTE D: clean, unused . COAXIAL CONNEC
TORS, ADAPTERS, RF AND MICROWAVE COM
PONENTS . IGU, PO Box 27849 , Santa Ana CI
92799. Fax (714)553-0266. BNB810

R·39()..A SALES a. SERVICE, PO BOX 3541·5
TOLEDO OH 43608. BNB8t3

""'"..,

• ANI
• MEMORY DIAL
• STORE & SEND

-.::.:. , ' ......"" ...,. ~.., ....
"" .. , .' ' ." I ....
_~-. ~ ., """ ·f ' ,.• --'-!J.:'
• - '1', . . .. -;:.:;, '\

.L' .

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

UHF REPEATER

CIRCLE 259 ON READER SERVICE CARD

. 40 Wau Mobile-""'dio
• D.Iplemg and UWIg i1fom\1.lIon

' lnlolmalO'l d'QUt rJClio

Make high qualily UHF repeaters lrom
GE Masler II mobiles!

Versatel Communications
Orders HICM).4!t6-SS48 f or ",lg 301·266·1100

P,O. Box 4012 · Casper, Wyoming 82604

> DTMF >
STEEl KEYS

SEALED GOLD CONTACTS
An uhra·high quality DTMF Encoder
lor absol ute rel iability and l unction.

• SoINo....Onooen .nd IIayt>o. r<l Ptogr.mm.l>I•
• 25 l.I.rno<_. "'011 C. p.ciTy. JO Oio~' per LOCal'''''
• Non· Vol ' l,I.Memorv . ...,,10 Tn l & PTT D'~ tlI.

• 5-10-20 OPS, P" r. SlO".lli" O- No "POP'"
• Spaad "'", • Pause ...'" • D1l1'I E.p..,d • Wall / sand
• Wiele 0parat>"lI R."~: ·n ·160· 1 / 1I-~ \/DC
• Taclll...... PtOO'a ","""ll. SelI·c:on.- SocM To... , J.................

PK_1K. AN13.2 lI- __..
• Call or wme Jor ANlJ.2 Imo W I Relay I

An ult ra high Quality DTMF Enc oder
lor abso lute reliabil ity and l unction.

• C<lnl. ct• • , . WI I.. 1" 00110... ., 1"001

• Cotnp"t"~ Sell Con..,n'" - No Rl'1
• So~ 3·W". Connec:_ . Outpo,o. l.-' Adt_
• w""" 0p00<11'''Q Fto~ S 10 1&.<1e
• WoN T....~....... Aanv- · 22 ' ''' . ' 60 ' F
• So Illl ' . ~ _ _ ""_.. 5<:-. T....IQ.. l H_.,....

Call o. W" 'e lor Fr Cal.'og
VI• ..., .....Vl

' Req ue st Qua nl"y Puce

HICHSPEED
SICNAUINC

110< »49 00 1tul"' -TnlOoI QIIY Sow- _ . SuppI, - poy"'"
-.-."" .... .... ...- .... rkd ... p<-..o ""'" 10(l0, IlF ..._ \
OOlono..-.c_c...-",,-"._'fd,<dI,.
__ .......... F..... I t $.Ql: V. .....-.EMo.... ~..,-

_ "OS- - $I ntennasWest
(801)J73.sm ~2 """'~ UT'-J~

ClRCLE: :136 ON READER SERVICE CARD

DTMF I encoders
STEEL KEYS

SEALED GOLD CONTACTS

ELECTROMAGNETIC FIELD METER
Redu c e e.polu re t o pot en ll all y harmf u l

electromagnetic lialdl. AlphaL.ab ' l ha ndhlld Tri Fla ld""
Mete r mea lures AC electric lialds, AC mlgnetlc f ields
and radio/microwave power den l lty , Find ground fau lts,
AC current wires or measure hlgh·field generatora with
Ihe Alagnatlc setting (.2 - 100 mllllgau 5S, 60 Hz); Identify
poor ly g rounded or Ihlelded equipment, hig h VDT or
f luorescent light fields, dlstlngullh hot VI , ground w iTes
with Electric sett ing (.5 - 100 Il;V/m, 60 Hz); measure
an lenn a radiation patterns, leaky mlcrowalla ovens, etc.
on RFlmlcrowlJve laltlng (50 MHz to 3 GHz, .01 10 1
mWlcm2).

Electric and magnetic setUngs are omnidirectional,
measur ing full magnitude 01 fie lds without the need to
reorient t ha meter. Price of $145 Inclu des deli llery and
one-yaar warranty.

AlphaLab, 1272 Alameda Ave, Salt Lake City, UT 84102
Cell (8D1) 532-66D4 for spe edi er sarll lee or free
literature on electromagne tic radialion health riska.
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(602) 488-9755
FAX (602) 488-1295

GET-TECH
201 RILEY ROA D

NEW WINOSOR~ NY 1255 3
( !JI 1 4) 564-~ 347

CIRCLE 13 ON READE R SERVICE CARD

P.O. BOX 2780
CARfFREE. AZ 85317

"Our products speak... for themselves"

* 50 to 1000 MHZ
* Stuck Microphone.
* Cable TV leak.
* Jammed Repeate..

& Cell Site.

Subscribe to

73
Amateur

Radio
Today

Call
800

289-0388

New Technology (patented) converts any VHFor UHFFM receiver into a sensi tive Doppler shift radio
cuecnon finder. Simply plug into receiver's antenna and external speaker )acks . Models availaDle
with computer interface, synthesized eceecn. fixed site or mobile - 50 MHz to 1 GHz. Call or write
for details.

p DOPPLER SYSTEMS. INC.

INTERFERENCE LOCATION

~ADIO REPAIR Amateur and commercial, orctes .
ucoerworl< . Fred Fisher WF90, 6866 W. River Rd.,
>oulh Whitley IN 46787. (219)723-4435. BNB930

",CS auoe BSS! Free access, oYer 16.000 pro
~ rams. (316)251-2761. BNB923

iEIZED GOODS, reocs. stereos, computers. and
1OI"e by FBI. IRS, OEA Available in your area now.
;all (800)436-4363 Eltl. G-6223. BNB940

'REE HA M GOSPEL TRACTS. SASE. N3FTT,
133 Gramercy. O ilton Heights PA 1901 8.BNB960

IRP KITS & COMPONENTS only 2 slamps lor
atalog. DAN'S SMALL PARTS & KITS, 1935
-oulh 3rd West ' 1, Missoula MT 59801. BN8964

WANTED: BUY & SEL L All lype s of Electron
Tubes. Cal (612)429-9397, Fill( (612)429-0929_C
& N ELECTRONICS, Harold Bramsledl, 6104 Egg
Lake Road. Hugo MN 55038 . SNB9 1S

COMMODORE 64 HAM PROGRAMS·a disk sides
over 200 Ham programs $ 16.95.1$.29 stamp gets
unusual software catalog of Utilities, Games, Adult
and British Disks. HOME·SPUN SOFTWARE. Box
1064·68, Estero FL 33928. SNB917

INEXPENSIVE HAM RADIO EQUIPMENT. seee
)()Stage stamp for list. Jim Brady WA40 SO, 3037
"'udrey DR., Gastonia NC 28054. BNB927

J SED AND NEW AMATEUR RADIO, SWL., AND
~CANNERS. We buy. sell, oonsign and trade used
~uipmenl. Thirty day warranty. Western Pennsyl·
lanias' newest Amateur Radio supplier. We also a
er complete repai rs on most types of equipment.
can lor quotes. FOR HAMS ONLY. INC. INFO
41 2)37" -974" . OROERS ONLY (800)854-08 15.
'IDeB KEJEE. BNB929

•
"" ' JM... _

w n ..I _I. _h .

Send your ctleck or money order along with
(Printed 01' Typed) Name, Address, (inCluding
County) . Catl l etters and Color 01 Siock

TO: BB &W PrInting
803 N. Front Street
McHenry, Il6OO50

Custom Job or Different sicce. No Problem.
Call: (815) 385-6005

HF LINEAR AMPLIFIERS•

ClRCL[ !JI!JI ON RUlO£Jl SEIlVICE CARD

IP:Y:!'llCommunication
~ConceptsInc.
UI M~'.,_ Dri... • Xon;_. o... . nn · lUI) U'_I~O

F...xSl J _.:t-J I "

~,
•

We have what you're looking for

BRIGHT NEON QSLs $~6.95
Bright Neon osu that jump Off the wall. 1<8 - -
Black ink on 65' Postcard Stock with slit tL N90KK
Neon colors to choose Irom: Neon Blue, •
Neon Purp le. Neon Lemon, Neon Orange. _ _
Neon Red. and Neon Pink. Prinled in rormat =:...:
shown. state Ot1l1ine & togo included at no --~_..... _ ....."'"
eltlra Charge. (Please indicate if you want C j .... I "'"' I~
ARRL Iogo when oroering).

250 aSLs S 21.15
500 QSl.$ S 30.15 1000 QSLs S 36.95

plus 5395 shipping US.

Ham it up with an silt Neon colors, orde r
the Rainbow Box for only $4.00 more.
YOU'll be hard pressed to beat the price
wt1ile creating such STANO OUI quality.

ATV CONVERTERS
D'IC........ ~,, " ...o • • D O' .. . ....... \ .. ,...t.w. !lOO~O!OLA .Ul.n "..

....n .0... ~nl""IO"
,-----r __ "-Joo"' " $ ....~ _ _ 1/1I.I'li!JAL. ~!QI~ F.lgu1..!l..U...HAll... .... ...010.0<". _ ~" _ . I..._ ._.. ._. =--=== I ,," ~

" .. . " _ .... ' " " "I 111 1.""'OJ 1_, l U I -..- 11)1 " tl U I s, u MUlll.....
" .. , I I "" u... ..," -..- ...1 "
" " 1 " I I . I H U II " _. n•• , l l• .••n.' .•1 ".. , I> .H

u e.. " ' I U I H wU.. H cn'~l e·''''· ' '''''''I'·'·' t<l · .., ' ' ' ·H

~" , 0< ..."111_I, ,,n....m.......
rMr~'iI:~'~ '~.~.~.~.~.•;\:\. 0< . .0 11 .. ~' ~~=:." ~D" B''' ' ''
... r.-) _.MI' ....._.IlI.__ ...""" _ ,. )-.- .- - - ..-.,"""'r.- """._.Il ._...I H I ' " . , _ ,. 1 _. . , .. If

. _ _ . , , " _,_ . I H "

t V" ,gllile.. <:O"'"Q!, ... " r.-
, --- .- I II " '" 1»!mIl..~-m";a;m-'uu lOIU . _

lJl!l Il 'la5 ~".l. '''' "I11..... .00 . , N" " _ . . " 09 "
" ...... _ 1 _.__. • 111 ....._ _f1_... .. -._ . . ..... ... .,;....... ... _0. ,..._ _

RINTED CIRCUIT BOARDS for projects in 73.
'am Radio. OST, ARRL Handbook. list SASE.
A R CIRCUITS. 18N640 Fie ld Ct., Dund ee IL
0118. BNB966

ZDEN SERVICE by lormer factory technician.
OUTHEAN TECHNOLOGIES AMATEUR RADIO,
4C., 10715 SW 190 SI. ' 9, Miami FL 33157.
105}238-3327. BNB979

OMPUTER & PRINTER USERS: SAVEl SAVEl
""'VEl Renew your ribbons. Ink for 20 to 30 reink·
9 56.00 plus $3.00 shipping. C & S ENTERPRIS
S. P.O. Box 561. Clinton MS 39056. Sid Wilson.
'B5GFM. BN8980

Say you saw it ill
Barter '11' Buy!

URPlUS Huge quanlilies. Lowest prices in Amer
a! Dealers wanted . cataiccs $3. SURPLUS
'fADERS. Box 276A, Alburg VT 05440. BNB985

9UY ELECTRON (VACUUM) TU BES Mag
urooe. KlySlrons. Planar Triodes, etc...Jeremy
advi n at the VACUU M TUB E EXCHANGE .
00)995-TUBE or lax at (800)995-6851. BNB987

CTURE OSL CARDS 01 your shack. etc.. from
ur pholo or black ink artwonl. 500 $28.00, 1.000
·4.50. Also non-picture cards. Cus tom printed
res. send specmcancns lor estima te. Send 2
Imps lor mustrarec literature. Generous sample
$2.00. hall pound of samples $3.00. RAUM'S,
17 Orchard Road, Coopersburg PA 18036. Fax
Phone (21 5}679-7238. BNB988

nOR PARTS ROTOR SERVICE. ROTOR ac
ssories: Brak-D-Lays. Quik-eonnects. Pre-Sel
Ids. NEW mOdelS lor sale . Free calalog .
' .T.S•• 7368 SA 105. Pemberv~1e OH 43450.

eNB996
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Uncle Wayne's Bookshelf
REFERENCE
2ONI02~ Digital EloclrOnica HancIbook />J MiA, Tar>
kr Il.4 C.....- iii.. <h:iul .... JU< 1'f'lFb- Dq:i101 ci"""",- k-t:io::
, __ l>i~ ..... li....~ ",io::r<JIlIO<U""'" -"""y .nd ;nput/Oulpul
dc,-ic.". SI-lSO

2ON103 Electroni~ Power Su pply Hand!>QOk by I"" R. SbI<lai,
CO'o'eI> """'1 ' ype< of ....ppl~.unple AC ...ppl.... , ..lIm
"""'" ...pplioMd i.~ $IUS

201\111)( Eltd>o..ic Test Equipntnl HMdbooll. Joy S_ "''-1
" pid< II> .~io:: Ie" "",' -, rur lh< .,.,;-r. IOd'oIicia. __
.._ .............;., $1 ..

2ON105 Oi;ital Log;c Ga1N _ fJip-~ by ''''' R. s;.,n"., ...

r...... r""ndloion in di,ital ..1ecI T...... 1he .0flia of p"', .....

tlip-!loI>' IhoNu .hl~ anJ f,om 1 bt, in"in.:, $1LOll

O,CBO " utl r Ha nd boo k o f 1001 Practica l Electronic
Cl.culla Tritd ..... P'O''tn oaIiol ...., cirwi,,_$19.95

01P68~Radio Slabon. ",~r<>dy T~.... in ... """,
p;>undbooodr__ $I'.1J5

OlTOl T~ HutIbng ., J<nqI. M..nI _ r-. Cwl«
~i<>dilUl;n. f-.li"l <imp"..... $I U 5

00A02 Rtty Toca.y Joy Dew "'11:'- MooXm ,.ide 10 __ ,...
diwlo:l}l"'. SlI.se

05E03 Firat Book 01 Modl.n Eleclronlea Uniq"" proje<l< Ih:>t
...., mo""y ",vin~ . $ 11.95

09D22 Tbe WOf1d tt.... Net DitKtory bJ' "'iU lI·il""'~l;i N...._
21.J cdil;"" I.....,..". lh< .,....; ",.. ..........io.........n. ond
-.. ,.. ....... ..I>ec l"'" lilt. ill. ,,_""

09f'33 Pn. R.sio OiNCtory '"~ hIk< \It......, ... _ ..
.. ...:em.."......... " ....... $1.95

10F09J 1993 lntema!ionll C..1book Th< ....... 1993 ,_ 1
C.Ubo,," Ii,,, ~ ~1.I.~" 1.,._ ....i" am;>I.U";D II>< """..rio< .
, ..., l"onh Am.'''", I, "w." ~, h Ame,.,.. fo"rup". Mric". A,i".
""<l,'-' p:o.'ir", "re. I..d",i, . of Haw"ii :onJ ,,-, U.S . p"'...".,"'I.
SN .9S

100093 1m Hor1l'I ......riean C"lboOk The 1911) N<><th Amtric..
C~_ l;.n ,,-, cal"" bIl'l<>-. _ adolfe'>' fOf S.:.l.lnh
~ rajig -.... iI all CGUlllrio'> d S""" Am<ri< .. S1'.~

05H2. Radio ~nclbool<. 23rd Ed .,. ...·jlt>- I O<r ""M.-tl MIl
JI'lI" of C••ryt!liftl,..., ........,., 1<> L...... about raj", commuD;,;,.. i"".

"'.~
02610 Healh NOl lalllla by Tcrr.,. Prrd.w KNTP 124 p,~" ill o,,,,,,""
hi"ory of ,ho; He;nh CO'''p;m)·. locI""", nu"y fooo mem<l<~ co",ribu,w
b)' Ion,-'i""' I",..h"" ..'~Ioyo<" S9_~

lllOF92 1913 C&l1tlOol< s..pplerl"'.c A.Il "'" 10 .... I'H.!
1-.--. Mol """""'an callboo'-'. SII.00

12E76 Basic Electronic. P"I"'rcd ~ I!Ic IJ"",,~ .</ H~.'~I

P".~",",' CO"." ..... import,,"' ",peo.1' "f opph.d . ...,,""..... ....
• I«'",n" , <"",m" ni.e", ',.", Sl o.~;

12E.l s.c>ond Lave! Baslc Electronic. Pt'CP"mI by 1M R...
,..,,, of N",'III Pc",,,.,",,, Sequel 10 Sa .. EIe<:\ro<I...... 'horoupIt". ,"l1h. """" 011_ lewl. d lIA'loed clo<1"",;,;... S'.';

0100 Tht ....._ed Dictionary of~ Sit! Ed .,
Nil/>« 1'. T..- MJ ;...., Glllrli ADcd,-,iw Ii« d obbft....
' ''''''' oroJ apperw1O;t. po..-\cd h ...:hemotc .,...,.... -.l """...,..
, ..... lOb.... U'.9!i

2O N091 Molt·Oflerl--Neederl Radio Diagra ms and Servic·
Ing InlorrMllon, 1926-1 938, Volu me One ""," pilcd b)' loiN
/ki,,,,,," An ;n¥.h....h!e ..f...""" r,.. "")'<>110 '""0" ..... in V,...""
kod"'moonro.. SI1.95

2ON096 ..- To Read SC'-'abcs (.... Ed.) ., o.-U E
Ifcrri<q_ w..... f...... be,..."" """",,,u bur i1 __
......~_ _ok lH< ... !he holJb,"'-"" .,,,i,,"', ",,, _;,
ci-. U l.95

20 N097 Rad io O~r'lor·. World Atlas by 1I',, ' r Sl;~."....
WOCP Tbl, i • • compa<' \S>71. <I<,,,iled. ,nd comprehcn'h.
WOfId ",I", tbi~ncl ,,, be • ,.''''''' l11 ..., ,, I"p com""niOll r,>! rudio
"!",r"'",,. SI1.9S

20N020 s.treIS oj RF Circuit Design .,. } ,,,,,pII}, c,,"
',lin""" .. dea -.cc1IDicaI '-#_. CO~ ",'<ryIlIi. rlCnl
... ·. I0 ............. " •.se
2ON109n~ IM U 1960-1t90 A , ..rpIo:l< •• '"
tva)' ..e1. publi>Io:d ill l J ......~ "'roup 199(l BooI. S15'"
IB M ><>Ii..."", , ,,,,,,, ifJ ' l flOl moe
20NI 10 Product RaVlawl Sinc e l i45 COOl"ln, "nindo . fO

JAm p">du<1 ",,, iew, ,nal ha', "ppeared 'n QST. CQ. liN. i J "00
1I«d<,... . 0".." SI2.~S IBM s..,,-,WOfC S.2S SI0.00

SHORTWAVE SOFTWARE

stU!..~•.",,"
IU S

VIS Studt ClrGe C............ ..,.,.,.... A.... C'¥It<
wiilI Kc, W...... tlnde<111'Od. QuO- ... bid. """'""'"'
...""'04 _. Sdoc...,,,,, II~ l ,nl en,l". L:..d
SlJ('("[5SflUY!'l' ..h.l l ~

ND~'IC'E " ISOI

'''''"""""""""
ESERIr,L

Ir,DVANCED

"""

()U,6ot GGTE ...... Tvlor F..- \IcPner lO F,
n ct.... iII"'J <df.1""'C'J ........ Cod< 'f'OCd' I....
I ,,, " •• , 100 _Ofd, per .. in"' • . S,ud.r<1 '"
F",,,,,OII~ 1I'<Ido. -"dj"".t>le ""'" frcqoen.: y. C.....
l"'"r ow ndri ll,. pro<ti<:< or ...,ual .'.IIK E, . ... COlI
form 10 FCC rnjU''' '''''''', ~ 114" fI<>pp) f,. IIlM PC.
lIT. U . PS/2 ... <OfJII"II,t>k'>. S".so

04M55 """'n~ Edilion $21.1;

20N021 Mo Code ..'" Radio Educatiorl Pack
age c....,............, JOrloIo.......... .....-..
ai<kd ioNnon_ ....rr...... daM~'IoIeJ. :nl
,.. Rodo>I~ $."1.15

20H022 Operator Eduel60n Pac...
Com"",•• d, ,.,,,••"",aiD' r. •• IBM "'>1',!,01ibl.
di"" "',n all ~"""' ...., lot .n li.e.n," c1 ply,
"M""" Ac.....m{ · codl: "." h in~ ",f'wart "' "..
,.,.. from (~20 "pm, SJII.'t5

l.aI\ze CodeProg~_ 011 S I,.· ......
lrotq><llloolvc ,..... 'lUll, pille codl: pR>Vlii" lor
lulo" C"""'I~C , . "", ..., theIB'oI~
'*"'- Ph4'__~ FU:...__....
p1ecllOoa_....... b 1 "I c~"

'P"""- aot ""-oI*<l lVE).........

1B~1 ronl C........,...... ,.... Price
r;""itc I B~10 1 COMO! Sl4.fl
T...h IB~to2 COM02 $t4.95
c..n.",1 lB~tlI.1 COMO, SIU5
-"dvon.-. IIlM(>l COM04 " U ;
Eu", INcwP""IiIBJ.I(l'i COI.lOO SI'.9!i

IlIM06. COM06 18 MICommodore Tech No
CodlI--UrIU Coda Program~ 011 ..
-"'""FCC ",... 1' oool ..-en Iloed ill .......
u-.... <10: ; . t ........~ oool .....
......... P-iII '" _ T_So Cod< tu-.
SJ,Uj

16M97 Amat... r Radio Part 97 Rum Incl......
"pdaJcd. ,..,'Cd Comm" ,",," , Rule<. Scpoe",t>er .lCl
1m 5 114" di" 111M co",!,,".k ...ty. SUS

l1EE06 Guide 10 Embs ..y Elplona g .
Com munl catlona by Tom Kne ite l K2AES
Ca ndid and probi rl9 e .am'l'Iation 01 ....o' ld·
wide embassy ana (alleged} espoona~ com
lTUlica~ons syslems and networks, $ 10.95

llSR97 Naliooal D1rec10fY 01Sumva l~
dlO Freque nc ie . by Tom Kne ile l K2AES
Handy and concise re1ere nca guide 10 hig~

in te' e s , commun icat,ons frequenc ies re o
quired l»' survivalists. $8,95

1151.411 SCannat Modification ~ndbook.

Vol. I by BiI Creel< provides S1'aighdOl-.d
step-by-step instructions lor e-"D8ncing !he
ope ra ting capabihties 01 VHF sca nners .
$17.9::i

Q3R01 WorIcI PreA 5eI wie.. FrequencIelI
lATTY) I'Mw SIll Ed Aeon",e"" s,e man
ual c:overi"og radooIeleIype _ "101110119

oontalllS ,. inlon'nabon--$nema. 'I!C<li ving.
torminal unils . plus three e"enIl'l'll I~

kI1I, $8 ,95

11T89 Sc~nner MOdificalion Hand booll
VOl. 2 by En Cree+< Here ~ i5-lI~
10 Vol. L In lact. VOl. 2 has . sect,on that pr0

vide s improva d app roa ches a nd upd at \ld
tochnjques 10< \tIo mods in VOl , 1. The'e's 18
...... excili"ll modifications lor popular scan
i'IlIfS. $17.95

2ONll906 A Flick ollhe Switch. 1930-1950
by Morgan E.~ Disoover the Iast
"'.... 'II hol:Iby d r.oo coIeaJr'll- S8.9::i

07R26 World Wide Aeronautical Commu
n ica tio ns by Robert E. Evans Airc'a/tlNr
TralliCcontrol. AircrattiCompany Operalionll,
Av,alion W\lathor Broadcasts . Ae,onautical
Fl ighl Tests . WOrldwide M~ ilary Air Forces.
Aero Search & Rescue. Aero La.... Enforce
ment. NASA Flight Support. Aero Terms &
Atlbrlrlilltions and Aero TlICIicallden!JberI..."

11FS2 Ferr. lI'. COnfl(lllntisl F~y

Lis t, ..... RevlMd Edition compoled by
A.G. HalI,O"')' All I.~ trom • MHz
28MHl eoveti"ll ship. embassy. areo. Vol
met. Interpol, ....mt>ett. Aif Force 0n&'TWOo

mofa, $ 19.SO

15A002 Scanner a nd Shortwave Anawer
Book by Bob Grove Most lreque nlly as ked
questions by hobbyists, $ 13,95

I1AS 10 Air &:an Guide to Aero nautical
Communlcali_ (51h Ed.) by Tom f<ne;tel
K2AES Most comprllhensive gujdo III m0ni
toring US aeronao.IoCaI~. Cov
'" aI c.1ldan Iencl airports and seaplane
bases. plus tsIIngs for e-rar ........nca. ee
Ca.ibbean . Nortll A,la m... and \he Par;;fic
Temrories, $1. ,9::i

03K20~ Ouick 10 Radi o te1etype (Rn Y)
Stalion. by J . K1ingenluss Updated book
CO\IerS " RTTY stlllionl from 3MH2.3llMH2.
Press . M'htary. CommIIrtial. Mateo. PTTs.
embasaies. end more, $12.95

by Edward Sooml'$ N2BFF Gel !he mosl out
of your scamer '800, $ l • .ss

11T88 Tu... in on T.le pho"" Call. by Tom
KnlIital K2AES FOIIll8lled as a lleQlJflll(:y list
with deWed descripbOn ~ eadl MMce and
its location., RF spee\fum. $12.~

117A66 Aero nau Ucai Com m u nlUUo ns
~ndbook by Robert E. Evans EIIl'IausIive.
SlCholarIy trealJ'nerll 01 shortwave MfURiUicaI
Iisler'ir<g, $19,9::i

l 1RF13 The lOP Secrer Re9lstry of US
~ Radio FrequenclN (7th Ell)
by Tom Kne<tel K2AES ThOs sca llllll' directo
ry ha s become the s ta n dard rerere oc e
source lor lmq uency a nd othe< importarot in-
forma tion relatinlllO t!le communicatoons of
1ede<a1 agencies. $ 1995

07R2S The RnY liste ..... by Fred Oster
man Ne.... arod ex paroded. ThO s s pe<:la lized
book compOles ISsues 1 thfOUQh 25 of lhe RT·
TY LiSlellllr Ne~lelier. Contains up-to-dale ,
har,H o-l,nd information on advanced RTTY
and FAX mcntomgl~ and heQl,.len
C>eS. $ 19 .9::i

O9S42 The Sun ner Lislener's Handbook

03C09 Shonw.... C'IIlnclestiM Co"f1d."toal
by Gerry L Oellter Cove" d clandestine
broadcast,,'ll . eountry·by-Q)Untry. tellS lre _
~. OCher lXIjll.tJIished inlorma1roo't spy,
nsu<genlS. lre-edom lighl:e". ",bel. anarchist
reoc. secret ra d,o. sa.so

03S l l Shonwev-e R~ Past and P...
....t ed"ed by F'ed J Osterman Guide 10
200+ $I>o<1W1I... r~ve" manufactured in
IhII 11151 20 }'M". The Blue- 600li ~ sho<1.
wave radIO ........ S8.9::i

03M221 US Mmlllry CommunlcaliOf\ll (PI"
I I US M~~ary oonmuniCllllOll d\arnaI$ on
shortwave,~ frequendes. tlackOfOl'ld
on poonl-to-poont frequencies for Ihe ~p
~, Japan ancl Korea, IrliNn and P......
~ and more. $12.~

06$57 19S3 pasaport to World Band RadIO
by Inw nallonal 6tOlldcas,"'V Services. lid
VOu'. ge, the lalesl slation . nd lime IlridS.
$ 16.50

0 31.4 222 US Mili tary Comm u niutlona
(P " t21 Covels US COai t Gua rd , NA SA.
CAP. FAA, Depl 01 EneI'ilY. Federal Emar
gency Menaaement Agency, Disaster Com.
trunicaIicm. FCC. Dept. of .Nstioe. From 14
KC 109073 KC , $ 12,9::i

03M223 US Miliwy ComrnunlcatioI- (Pw'I
31 eu"plelft the vast overalIlreo:r.-q IIsl
01 US M~otary services. I,om 899 3 KC 10
V .944 KC $ 12.9::i
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ARRLBOOKS

Expiration Date - - -

AR2083 Compl.l. DX·. r (2nd Ed.) hy fI.>b
wdc' WYKNI Learn bow 10 '*'- OX ond obui~

h;rd~o-:ct QSLconl-. 111M

AR2065 ARRL Ancer>na BOOk. The _ I'"
Ed•• te... ._ "'" _ -.I _lIipIy repod-

...-.r-.OI ~'._ ............
.ion line<., de>ip. ':CII""""'iOI of ";IC ..

~"....
AR3293 Mo,•• Code: rne EII.nlla l L.....
liJ1l' ll" by L. Pt/.. C"TroIO k WJDK V I:<pandcd
nnd te,i<cd • ii , 2nd edition. How to handle d;""
ltc<> calk lIo:otrd ... onI, ... lhc """*-oJ> buI ...
.....im< nnd nilnnfl~ M-.II

cljoy thi. al,o. A Wayll< Gtee. rccommcfldcd
teadinl:- 59.95

73T13"Back. a..art'" $5.lIS
U+ .pIIl--e.... ''''''1'' apin bri<Il 13.
"'pm ,...." be 1a!I, • """" _ doonI
i~ f of • .ady..:rtd _ce' c """
<taI1, ><ndin;: _ ploi.l~ <:<>do at Iy I J

"'

ARoI11<4 Low Profile.-..-- Radio Fatlhc
twa """ I;""" wIoote a. '" _ "--d __
"""" hidin: ,.,... -........ 10 opcnoi", with "'"'
P""'""'. Th;, booI; telk )'till bow 10:<' on ,be Ii,
u<i n, the,. techniq ue,_ . nd Oth..._ ...ith". ,

collinS "" ...ion ' n y""""If. $8.00

AR21130 YlMIr Gat•••)' to P.cket R.dio
(2nd Ed.) Telk e""rytbinl you,.,.d to know
......, ,hi> l"'I"Jl:>r 11<... modo. $12.00

" We Th. P. Opl. 8 D.cl... W.rl On Ou '
LOllI)' Gowm_1 by w"'- Cnow A __
IUd" fOf . "'')' Amc,icnIo ""P"~" So 10
nc'y ptobleon faci nr ou, 'a 10.1., .
SI 1.9!i

13T2O fiCOU' ''!I1OIJ18 $5.!15
10+ wpm Con, ,,,," I,,,ioM' Oko, dIoIlc:nl':" of
.- i< ......... ron.. )"OIl ,hi> far dOl', ""_
_ . Go for "'" ...... e"",, li<Cnoe. w• ....., "'"
...... f.... _ lO(ICt.

o VISAO MC

City State _ _ Zip _ _

TOTAL $ QCheckIMoney Order

OAE

Item Title Qty. Price Total

SHIPPING

SHIPPING TOTAL
.... orderI .-kI $5.00 shipping.

CODE TAPES

AFl231ST~ Clau S6.00
ARZ383 GenII1tl C1au 56.00
AROUI& AlI•• -.:s C.... S6.oo
AR2391 EIInI CIna SI.OO

AR3 18S TIw S.leI~" EIpilrimenltr'. Hand
book, (2nd Ed.) by .,,,,,itr Do.,.;d,(f KW8C 1:< .
p;;u>dcd I&rId fC.' i<cd. F"cu, ;nt on sald l"", built by
. nd fot ,he in", rna''''''1,uoJi<, .""".u, cummu" i(~ ,

"'.00
AR2~ FCC Rule BOOk. (9Ih f:d.) A..-: for
......,. .,.,i.. rootio_.S9.ll1

/lP!21Q3 s-tn. lUrt ~l g g , The ..........
..... OSCAR. e t!InIuP' II • ...,1 .. Ita: RS
....11........ "'" of dipal ~...-kinJ.....
.... R t:DAK, "'~.__' " ..

AR2896 Spece Almanac In.' -tnt_. R, Cunis
KJKXK Recent rIC.... fmm 'pac<. m .ot

ARAL Lansa Manual. ComplelC FCC que,
tion pooh ...ith .....-n..

WAYNE'S PICKS

AR3 169 ORP C'-'ics Compilooion ot ARRL
publicnlion. OII !>ooildinr I'CCC;""". 110n.",illel<.
"""""'i"".... ""l'C' '''"",, SI2.00

73T06 "TIM 5tlclcl..... SU S
6+ ..pm_ Thi, i, the p'1lC1icc 1""" for tllo<c ...Oo "",.
",..d ,he' "'pm tape . and if . 0)", the liIpt for tbc

No.-icc nIMl T«IIni<iorl Iiccnoc<. h .. COrIIpri-ed of
.... 'lJlid ""-oIcodo. Oa.."'" .... "". U "P'"

-'-"- ''''P&

73TO$ "GoInHilI8 sus
5 .-,.-T"" b<:p.inr lOpe. talco )'OU thr<>uP
thr; ~6 k11Cn.. 10 -.Jonben. -.I~ punt.

..... ioI.. COftl9lc\c ...ilh ,....icc every ...... '" thr;...,.,.

SS3156 W.rningl The Elfl:t'lcit~ Around
You May e. H.zardoul To Your Health by
E/I.,. SuN"""'U1 An in. . luobi<: ~"ido to ,he ,i,l:., of
eIeCltOm",lI<tic r..kk and "cps you can tak. to
pn>IC<"I Y""""lf and _ family. Sll ."

E086151 Dumbi~ U. Down: "" Hidderl
Cumculum of Compul.orr Schooll~ .,
J<JJwI Golla> If _ ..jo)ocd""Dt<:1ore W.". )'till. ,

r - - - - - - - - - - ,Uncle Wayne's Bookshelf Order Form

I
You may order by mail. telephone. or fax. All payments are 10 be in I
US funds. Allow 3 weeks for de livery.

I I
I I
I I
I I
I I

I
I
I
I
I
I
I

I u .s. orders shipped UPS. (Ala & KawIlI s hipped ..... mait)
AI",*I to Canada ...d .11ow orderI FOB Pttterborough. NH.
Mak. checks pe)'.bl. l0 "lInc" w.y...·, Book.h.tf.'

I Name

I Street

I
I
I Card .'-------

Telephone: (603) 924·4196 (800) 2~8458I FM : (603) 924·8613
Mail: Uncle Wayne's Bookshelf, 70 Route 202N,

L Peterborough, NH 03458---------

09Vl1 Tba BNlc G uia 10 VHF/UHF Ham
RIdio ..~ .,. _ Pn»-idn • r...... ..
............ 110 Ita: 2-6.:1 l-!j ......... -. .. a.cll
.nn._lUaLK5I
03R02 RTTY Tocta~ . .. o.~ "'t'_ Kflt/iJ
Mo<l compod .....i.. RTTY pidc e.... PJbI"""".
...se

20N092 Th. Wonderful World 01 H.m
RadIo ....~~ KIUL05implc. ck¥.
and fun. , _"""'"' J"IUIII~ 10 _ .......

n."

AR2811 W1FS', Help loe Hew H.m• •1
l.lo>nz DtM_ WITlJC~ for Ita:._....
PIa ..........__:<' ........... SI....

AR22fl6 First ShtpI in RIIIIlo b)' 0r"'II 0..,....
WIF8 Serio< 01 QST ""icb. SS.Gel

10A342 All About Verll c l. Anlenn n "'y
Willi_ Orr COfIllIfehe...i"" co"'nsc of a""""'"
"""nomic.. ioM. $lt.95
, 0A34S Bum Anlenn. Handt>ooll b" Williwft
0" ""J j"..." C" .... ~ E' e')" binr you II<cd,O
k_ a/Iout beam tk<ip. COon".....ioa.. and ",.....
I.... 111.'5
1llA346 Simp.. L--eOSl W;'" An*l....
For Radio~ Wd~ On"-.J SrOOlllt
C_ All ,..,. ' Low 1Ii --.:
" 'p""'i ... bcnrm. "1n'''ibIe" _ ftr """".. ..,~ fi kw:.I(lM ~ ,..,. "".. $11.95

20 N099 Digil., EI.ctron ics P,ojecls 10'
e.glnn b)' O"c~ Bf<I,,,p Con,.in. 12 d i~l.

'a l . Icct""' pNljcct. ",it. ble fo, the b<:~in ll<r

10 tIoJi ld ...ith the mini""",,, 01<qJiponc... $11..50

and~ lO ..flea _(, .........·fn .-11;"
"""'1IOlogy. Slue

AR3290 Compenlon Softwa, . lor Wulh...
s.tertit. Hlndbook j II"· MS· DOS Flopp~,
SII.IO

AR3291 Now You',. T8IIdnt! All You MI.cl
To a.t YOAII FirIl: HIm ....~ (2nd
Edilion) ,I "1OUdy pidr ro. .... T<eMi-
eM..:I i"io<-ice ex-. ~1ico1._...
....., tq -0.. ;. ........ fbrI)o ..:I ..mpty
... in 11-.. $19.111

AR3292 Your Int ,oductlon to Mar.. Coda:
Pf.ctiett C. III$ Kit include!; 'wo 90 minu'.
c..<el'. lope" porc:> you for the j WPM M.....
<:<>do . um 10 1<"" Novia!1_... odd1M"'.
fftfl'kllC)' -'dwil:k ........-bl_ pri';le;a to
_<:<>do.,.... T~ 1ittMe. SI"-

AR I).437 "'RAL A,puI Dll'K1oey 1193-
1ft( 19.1ffl+I...ioop ..... d ~
cress lPl(Tlol,,_ dIoR.~ """"',_
tori\, ARRL <pociaI «:r'Vio< club<. and be"""" 1... •
inp from 14 MII,'o 24GH/ . SUIO

ARl033 The DXec Compenlon 1»' Ji", K..,.,..
...... KlI H Spoil. 0Ul i• •imp" . ""';~htforword

I........1laI y"" a«d 10 be • """",, f.1 DX.,.....
ARI250 Log EloI*.~Spor.aI SJ.!I

AFlA341 tntert...._ H.ndbook RA olcudI ',
..peri.nee in ", I.i. ; i. ,. , f. , u c. pNlbl.m, .
$IUD

AR2 197 ARRL DlltlI BOOk. Valuable aid to ,be
RF d<' igtl en'i...... 'ccbnici.... t'olio '1"',11I,," . and
c,peri......"'. $11.110

AR2960 Tranamluion U,,- T'...stor......
l2nd Ed_) .... /)P, J<ff"J Srod '''2'-." ~ical

....iJ:.. -.I """'ir.... . funftol ...-..non...
""""Il/UC> -.I........,. of Ul.Ill

AA(l410 Yagl An"1lfIlI Design A H.un RtMf""
""ie' poli,h.d and ..p.nded by D" Lo...<o. ,
$15.00

AR2 111 Hinl••ncl Kin... l""a< for ""inr lip

,OUt ;ca, fot .omfon.oblc. cmC~nl Opt'<al ion....

2D42 DIg ital~.,.J. GnoNo. Gcorcd '"
ule )'OU a ...... ~lcdpbIc1""iciF-L sue
1 Al l Sbortw.n LI.lener·. Ant.nn.
. ndboot Pri"""........ ........,. . $ IJ.9!i

5C25 Buic A.C. Clrcuitll A ...p-by......p 01'"
__-II rorthe !q:inninr: ",Wcnl m~

) NO" Technician Clau l.icanu Manual:
. wKo-CodoI .. 0."41<.. We." Th.. booI; CO"""
~hi.. ,.... ...,."j '" become • Tcdll iciooo CIn>s
.... E>ay .:1 _-e< OIlhc e.......
_ ;. f.-l in til book. FCC FIno 6 10 ..
ica.... I U 5

lN1(lO E.lKtron~ BuMd ...d L.-n (2nd
:I.) b, R-t ParfoIJ C,,"binc.1hcofy -' JnCria:
th", you can "Ie.... b~ doin:.· SI1..'If

'1P22-2 Tba PackaC Radio Ha'Idbooll (2nd
04 ) 10.- •__ t.. "o"!" KRJT "_ Ita: W _",
.iIk ... _ podcI .........fi-Gw,n Itoody

Vl8ELOaIy $IUS

'ON019 U.S. !WpIaI.' Mapbooll . yR~
,""'" Nf>U(tS Thec..iIk for .....Iin, rod.. om

""'''' 19,9$

2ON'1l8 Tba Ea~ W... Antellflll Haf'dbooll
~ ,.- f"'~ I~t,.", Kin o . Giyc< ~"" I II of the
.....dod d,men'K>n< for. full ""'!'" 0( .... y ' 0 build
Ind .....1 ",ky ...i"",fi S9.SO

10A343 All About CUbical Ouacl Anlennas
... 11';/"- 0" """ j-.C_ -n.. a..icfi

'" Quad d«ip..ll>cor)'. er:-lruction. opcl3l ioa..
.;c;-............~..'~ s...... 4oto. $1l.9!i

HAlO Prlcli..-I Anlenna H.nd bOoll .,
\...,... J. C De.ip. build. modify • ..:I ......n
'OUf __ sn .t!i

ANTENNAS=

UHFNHFIPACKET ___

BOOKS FOR BEGINNERS iiiiiiiiiii

Afl1993 AARL 1M3 Hwldbooll (7Otfl Ed.) )9
~'" 1t"'''';II; 2.1(10'-'r~ 0IId m-,
ComJlf"hcn,i , .. .... 11 ...~.n;,.d .!'HI . fford, ble.
525.00

AR11J86.4 ARRl OpowlIti"'i! ...n (4th Ed.)
[nkorm;,riDol .. how I" male "'" bcol 01 ,.......
......... ;"Iudi_,: i.teff..,;. , ""-_~
OSCAIl \lHf.UHF. SIUI

AR0190l AntMwI COliipe"diln Vol. 1 "'-_
rial. 010 >etlQls. ....-. loopl.. 1.io..~ .....
......-. bakI..... 5",.b o..n.. _ pobriI._
, ...., $lUl.

AR2545 Anten ,,- Compendium Vol. 2 CO"·
• '" ..nic."" 1"1:;'. Q....... mu lli~ and broad·
"-I .Y'....... lICk<1 iooo_ $11."

AR4011 All*",- CD ,..,1dMn Vol. 3 ~
_ICOI>. l'"Iio.. .....................-.
.. i.....' . r-.lillJ. COMrolkd~~_
i.o<d. i.....,bI ............~ plus «l ... .,i<\n
for bq!..,.·.lO ad..-:aL Sl4.Oll

AR262fi ComPl'nlon SenWll... lor An lenn.
Compndium Vol. 2 5 lW MS-DOS noppy.
$10.00

AR0488 WtFS' *"IIII No(ebook "=' lJo>t«
1kU_ II"1FB GeI bee pm".,...,., ... of ...
..............in: .-:I _ .... Bu"oI .......
-.lSW. IIndp:.. St.51

ARO~B QRP NOI.book . J Ot>•• /kM...
" '/1'11 p""."". (:OfI<tfU<Iiooo~ ror .... QllP
<>p:tlIl.... n.50

AR4 '.' W1 FS'. D••lgn Note book ~J Drl"ll
I~Md "' WITS Filkd w ith . imple P"'<li<o1 project>
, n be buik u, i., ..adil) .v.ilal>le compo_
_ , ,"'" "-1100I<. Sl•.•

AA2200 Anlen... lm~nw lQlchi"ll ~
11'....N. C_""" ....4"<"<- lIo<d: .
....... ",ill, Smirll. Ch>m ;" ...., ;., i ....
-., po.'le..... S I5.8I

AR0402 Solid S'-l. Onign Good. ba<ic ilIr...
"""ion, ei...... it d<,ifn. and "l'phca' ion, ; d<""rip.
,ion' or~i""", trJn<mill." pow.' , uppl;.s. .nd
"'" ftju iponenl. SI1.1IO

AR3193 WNlt..r S.tll lil . HlndbOOk (..th
Ed.) .,. /)P. R. II'I< T........ 'i lW>QT upondcd



David Cassidy N1GPH Jim Gray W1X

"Lots of people won 't admit it,
but the no-code license has single

handedly kept the amateur radio industry
from feeling the worst of the economic

difficulties of the last few years. "

Thank you to the c:olumnists and then do il all over again 30 days later.
weters who grace us each month with Your letters lell us that yoo appreciate
their ta lents . I am continuously our efforts, and you let us know when
amazed at how good our writers are! I we 've fall en short of our own high
tru ly belie ve thai 73 has the finest standards. More tha nks 10 Ihe over
group 01 columnists and regular con - 20.000 (and growing) of you who
tributors 01 any meqazme in the elec- plunk down your $2.95 every month to
Ironies l ield . If yo u do ubt me . g o buy 73 01'1 the newsstand.
ahead and do a side-by·side cornpari- Thanks to those 01 you who take
son wilh any other magazine. II ain 't the time 10 stop by Ihe 73 boolh a t
bragging when it's true . hamlests. You have no idea how help-

Thank you to the ARRL. Yup . . . /1,11 it is to have tece-tc-race discus-
I said the ARRL. Regular readers 01 storrs with our readers , • , and our
this column might be asking them- non-readers. You remind us that, more
selves, ·Why is Dave thanking the than most magazines. the relalionshlp
organiza tion thai he spends so much we hav e with our readers is a phe-
time c:riticizingr First of an. I am no' nomenon in the publishing industry.
antl-ARRL. I believe that the League is Thai goes OOuble lor Radio Fun read-
the only organization that is capable ers. It is a relationship that we here at
or representing the interesls and en- the home office truly cherish and strive
suring the tuture 01 amateur radio. t to ~ve up to.
jusl Wish they woutd do it! I'd ~ke to Fi nally. thanks 10 all 01 you who
thank the gang in Newington lor pro- read "Random Output : especiall y
viding me with so much malerlal over those who choose 10 write and com-
the last tew years. We can only hope ment on my monthly musings (even
the day wi ll come when this will no Ihose who think I should shut up and
longer be the case. stop bothering people). Your opinions

We sI'Ioukt all thank the FCC lor the are 01 vitat importance. and il helps
new Technician Class license . While immeasurably 10 know what you are
we're al iI. let's send a hearty "Il1anks° thinking. A magazine column is so ot-
to all or the recre (and all the other len a monologue. You rolks make it
newcome rs) who have received their more or a dialogue. and thai makes au
licenses his year. Lots 01 people won't the enererce. EiJ
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this month. Short skip within the U.
win prevail on Good (0) days. The :
meter band will be the mainslay t
band this month, with occasional St
poses on the higher bands. Twenty v
show openings 10 aU paris 01 the 'NO
on Good (G) days U"ltil wei a/lef dark

The 40 and 80 meier bands (and
meters, too) wiUbe very good for OX
10 Europe in the evening hours. and
the PacifiC during the earty menu
hoUIS around sunrise. Eighty mete
may weU be the ctcce ot OXelS lor I
next couple 01 months. so make Sl
your anlennas lor these bands are
and lU1tling at optimum performance

On 160 meters, there wm be little ;
t ivity until around sunset and all
throughout tne eve ning hours a
peaking toward Europe around m
nigh!. Openings to the PacifIC and I
south and west will be best around 51
rise. You wil enjoy very low.atmasph
lc noise and strong signals. See )
next month! I
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MON TUE WED THU FRI SAT

1 G 2 G-F 3 F 4 F 5 F OF

8 G 9 G 10 G·F 11 F-G 12G ' 3 G
15 &F 16 F·P 17 P 18 VP 19 P-F 20 F-

22 VP 23P 24 P·F 2S F 26 F-G 27G
29F 30 F-G

Jim Gray WIXU
210 East Chateau Circle
Payson AZ 8554 I

You can expect November ccndt
nons 10 be generally Fair (F) to Good
(0) this month, excepl for the week be
tween the 18th and 23fd when condi
tions are expected to be Poor (P) to
Very Poor (VP), pat1H:tJJarly on the 18th
and 22nd. During this week there may
be geophysical ostureences in the at
mosphere as well as the crcspoere. so
be aware 01 possible heavy storms 01
rain or snow and other enecis &uch as
volcanism. earthquakes. and Ihe like
somewhere on earth. Pay partiOJlar at
tentiOn to YOUf local radio and TV eta
lions during this week with announce
ments of local weather conditions.

November is a month when propa
gat ion is trending lrom the generally
good OX ouIloo1< of September and oc
tober 10 the generally poorer OX condi
l ions 01 November. December. and Jan
uary. The higher freq uency bands
abo ve 20 meters are
likely 10 close ear ly (at
sunset or shortly mere
after). and the lower Ire
quency bands below 20
meters will be open after

morning hours. Except
lor the days on the ctert
marke d Poor o r Very
Poor, you will find the
low atmospheric noise
and the wide-ope n 160 ,
80 , 40 , and 30 mete r
bands to be a big
Change from su mme r
and faU.

As yo u know. Ihe
sunspot numbers are de
clining each month, with
only an occasional spurt
or sol ar flux above the
100 level. The sunspot
minimum is now prediCt
ee tor scmeume in late
1996 or early 1997 .. .

lhat an even earlier mini
mum may occur, During
these umes 01 sunspot
inactivity there will be
fewer openings for OX
on the HF bands, Keep
an ear open lor OX 10
Europe in the morning
hours local lime, and to
the Pacific in afternoon
ho\J"s on the 10. 12. 15.

SUN

7 F-G

14G

21 P

28 G-F

and 17 mete r bands.
Midday openings 10
Souttl and Central Amer
ica and Africa may be
poss ible on some day,

' " ...~--

admit it. but the no-code license has
single-handedly kept the amateur ra
dio induslry from leeting the worst 01
the economic difficulties of the last lew
years. The no-c:oders have also revi
talized many ham ctubs across the
country. Contrary to what the Tech
teeners have been crying. those who
have entered our ranks via the Techni
cian Class ncenee afe learning the
code anet upgrading at a phenomenal
rate. Take a good , hard look loIks, be
cause this is the hJture of amateur ra
diO.

ThankS go to Ihe compenies who
advertise wilh us. r nave never worked
in an induslry where I co nsider so
many business assocrates tneocs.
We've had quite a lew advertising suc
cess stories over the last few years.
and I'm l'Iappy thai more and more
companies are waking up to the tact
t l'lat 73 read ers are I l'Iel r biggesl
source of potential CUsiomelS.

Thanks 10 the 30,000 (anet growing)
of you who send us your $20 every
year to subscribe. It is lor you that we
fight deadlines, scrutinize every word,
draw rigures, paste up ads .. , and

Giving Thanks
It is approach ing tha t t ime of the

year when we are supposed to reflect
upon our lives, and poneter the things
for wh iCh we should give Iha nks .
When I sit down to that Thanksgiving
meal, here are some of the things that
I'll be giving thanks for.

First and foremost. tha nks to
Wayne Green for his continued trust.
guidance anet eKampie. I have learned
IIIOre about marteting anet publishing
in the last three years than I did in the
previous 10. We don 'l jusl talk about
things here at WGI, we do Ihem, It is
Wayne's leadeeshtp that rosters this
type of ent rep reneurial spi ri t . and
makes. a pleasure to come to work in
the morning.

I also need to thank Ihe stall of 73.
Less than a oozen people pul out this
magazine (as well as Radio Fun), and
I can honestly lell you that I have nev
er worked with a more talented group
of people (anet I've been lucky to have
worked wilh som e prelly talented
folks), We are truly a leam, and I think
n shows in the quality of our maga
zine. I hope you agree.
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Offering superb TX/RX perfor
mance plus e::1tional signal
purity, Kenw 's TS·950SDX
establishes a new benchmark f
HF communications.
• Built.;, DSP (digital sig.al pracessac)
• Dedicated Power MOS FEY fiDal sectiCl
• User·frieadly menl system
• A,tomatk antenna hiler buUHn
• AlP (AdvaDcecllatercepl Point) systel
• Ultretofinf 11 HII tuning

• S.pet' stability witk retiabitity
The Powet MOS FEllinal S«I\Oll i!> ctme!l'JIileiv IDled (
1~ (4aw it AN. IllOdel. Thi!. iooemes leldJitl en!
~_tion .

_WidtbaH geDMai cowMage rHetVtf
The TS.9SOSOX (llW!\ aI~ blnh from 1&0 10 II
melen. The receiver (O'fM 1000Hz 10 30Mlll.

-100 Memory man.els witt. "utili-ICon
'-ndian
[nabrtng ilde?erdent stooJge 01 TX and IX porome~ .

100 IllellIlIY chcmek lIlllY be scanned -.iltl wdI
(ooveniences lIS prtlgrQIMlIJbIll memory dlamelJcrl:-out
contil1JouS control 01 scan spHd.

_Built-in DSP
The digJhj sigrd prOCesWl repkxes [0I1Vtflfiafd onaIog
rilruifry illl procesw.g lbe IX siqNII i'I the SSB. CW. AN.
FSI modes. Reception is dso enlmr:ed: digiTOlI'SJI
detecliofl ard dig~oI oudia lihtli"ll heIcJ 10 eliminate
interlereoce and imprlMl oodia qookty.

_Power MOS fn filHd sedioD
The T5-9SOS0Xranks os !tie firstAmclll!iII RacflO IlQllS(e
to looture an FH finol setIion. Superiof ~nearity tllSlllrs
greo!ty im proved TX pef!orm(JJl(e.

_Dual-frequency reteive
The T5-9S0SDX can simuhaneaLlSly rece;ve twa Irequern
within \MHz 01 exhother. 10 focilitote split·frequel\(V
operations. Iront panel {ontro's includeMIS (mcin/suh
select end onRX· -SUB key lor inslon~v sw ap~ng the
frequencies. A500Hz (Wlilteris induded in the sub
terene.

KENWOOD COMMUNICATIONSCOR~
A&MTEUR RADIO PAOOUCTS GAOUP
P.O. 90X 2V.&S.2201 E. Duo...... _
1D"lIBNct>.CA 9Ol101~7.f5

KENWOOD ELECTRONICS CANADA INC.
!I(F1l) KeonI -. I 'Il" 0nI0ft0.e.-U T '$ll

93ARD-0758
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