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Exclusive Fiber Optic Technology!
Transceiver and band units are linked to thecontrol panel

byasingle thin fiberopticstrand-noawkward cables,protects
against Interference fromthe car engine.

Full Duplex" Cross Band Repeal!
While operatingonone band, monitor or scan a second.

Both are clearly displayed on thefront panel. Cross Band
Repeat lets you control your 901A remotelywitha handheld,
using thevehicleunit as a super signal booster!

Program" Memory Scan" More!
See your \cOMdealer for acomplete list of90lA features...

or call the ICOMBrochure Hotlineat \-800-999-9877.

IC-9OlATheMobileSystemof
TheFuture.. Today

O
COM Amarica.lnc.. 2380-116th Ave. N.E., Bellevue, WA 98004
Customer service Hotline (2G6) 454-7619
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Optional
Bond Unlh
Optional
EX·767

Transce iver--_..

Speok~

Mic

Conlrol'~....
Panel \

Optional
EX·166

TRUNK
MOUNT Speaker

AIlach Control Panel Anywhere!
The bright. easy-to-read liquid crystal control panel

mounts anrwhere- dash. door or visor- no tools, noholes.
The panel can be easily detached and hidden todeter theft.
The transceiver andadditional band units stayout of sight
in the tru nk or under a seal. '

Six Radios In One!
ICO~l's 901A is the worlds onlv 6-Band HFiVHFIUHF

mobile radio- operated by a single remote control panel.

Band Space To Grow Inlo!
The basic 90lA is a dual-band(2 meter/440 MHz)with

con trol panel, mic and speaker. In some areas of the country
the popular bands are fill ing up fast. When you're ready to
make thejump to 220 MHz, 1.2gHz, lflmeter, 6-meter, or 2
meter SSB- your 90lA is ready, with a choiceof add-on
modu les. There's evena wideband receiver"
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Simply connect one of our fully automatic phonepatches to
your base station rad io. Suddenly your mobile and HT radios
can initiate and receive telephonecalls without any assistance.
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MODEL 8200: Includes all teatures and modes of Model CS-800 plus 90
Phonenumber Speed-Dia ler, Remote Base Mode, DTMF SelectiveCalling
(other tones are optionally available), remotely programmable access codes,
and more. (Also available in desk top cabinet). This is the finest Full Duplex
Patch!Repeater Controller in the business!!

All Models Also Include: Built-in user programming keyboard wilh digital
readout display (All features and modes areuser programmable) - Last
Number Redial - Line in use detect - Ca ll Waiting· Automatic 1-800 toll
override- User programmableCW 10 - Sing le or Multi-Digit Accessl
Disconnect codes - Secret Toll OverrideAccess Code · Hookflash - Fully
Regenerated Toneor Pu lse Dialing· Ringout sounds like a phone - Remotely
controllable relay - Non-volatile memory - Lightning protection and the
famous one year CSI Warranty. When you compare to brands Cor I you will
find there's simply no competition.

Call or wrile for brochures and dealer informal ion.

MODEL CS·700: An economical simplex sampling patch. The operator is in
full control at all times. User selectable operating modes: VOX Enhanced
Sampling or VOX Controlled Sampling. Features include a9 Phone number
Speed-dialer, Automatic Sample Window Set-up and more.

PRIVATE PATCH V: Offers four user selectable operating modes:
1. Simplex VOX Enhanced Sampling 2. Simplex VOX
3. Semi-Duplex 4. Repeater Maker.
In the Simplex VOX mode, Private Patch V can be used straight simplex or
through remotely located repeaters and only requ ires Mic jack and ext.
speaker jack connections to the base radio. features include a 90 Phone
Number Speed-Dialer, Remote Base operation and more. Thousands are in
use worldwide.

G'N MODEL CS·800: A low cost patch that operates either Full or Semi Ouplex.
~~ Plus has built-in Repeater Maker. Use with dual bander radios or connect to

your existing repeater for Ful l Duplex patch. Also tu rns your radio into a
powerful repeater system if desired. Other features include 9 Phone Number
Speed-Dialer and more.

CONNECT SYSTEMS INC.
2064 Easlman Avenue #113
v entura, California 93003
Phone (805) 642·7184 ' FAX (805) 642-7271

e.tCU 12 ON REAOOt SERVICE CAItO



2m:618'"7OCm:3-5181.

ELEMENT PHASING

2m:3-5/8'"70cm:8-5/81.

2m:3-5/81.,70Cm:8-5/81.

2m:2-518..,7OCm:4-5/81.

90 3-5/81.

90 25-1121.

90 18-1121.

78 2-5I81.

110 2-5/81.

112 2-7/81.

WIND RATING ELEMENT PHASING

N

N

UHF

UHF

UHF

UHF

CONNECTOR

6.0

10.5

15.0

21 .0

15.0

10.5

LENGTH(FT)

*F-718L420"430MHz,F·718J:430-440MHz

- Rugged fiberglass radome(DP-GH62 thick-wall aluminum)
. Wind speed ratings in excess of 90MPH

100

200

250

200

200

200

PWR(W)

6.7

5.5

7.8

6.0

13.5

11.5

DUAL-BAND REPEATER VERSION

DUAL-BAND REPEATER VERSION

6.018.0 200 8.3 UHF 112.5

4.517.2 200 5.6 UHF 135

8.3/11.7 200 17.2 N 90

8.3/11.7 200 17.2 N 90

GAIN(dB

GAIN(dB) PWR(W) LENGTH(FT) CONNECTOR WIND RATING

2m

2m

6m

zocm
23cm

FREQ

1 114m

X ser es
:::::::::::::::::::::::::::::::::::::::~::::::;:;:;:::;:==

F-23A

X·500NA DUAL-BAND REPEATER VERSION

U senes VHF UHF MULTIBAND

X·200A DUAL-BAND REPEATER VERSION

F-142A

F-718A

F-1230A

F-23A

PART #

F-22A

Dp·GH62

U·5000A

PART # FREQ GAIN cs PWR(W) LENGTH(FT) CONNECTOR WIND RATING ELEMENT PHASING

U-300A 70cml23cm 8.6/13.2 150 8.3 N 110 7OCm:4-5/81.,
23cm:l0-5/81.

U-5000A
2mnOcm 4.5/8.3

150 6.0 N 135
2m :6181.,7OCm:3-518'"

123cm 111.7 23cm :7-5/81.

F series VHF UHF MONOBAND

X-50A 2m170cm

X·50A

X-500HNA 2m170cm

X-500NA 2m170cm

X-20OA 2m170cm

PART # FREQ

FEATURES
- WIDE·BAND performance
- VSWR 1.5:1 (nom.)
. Factory adjusted, no tuning required
- Weatherproof
- Stainless steel radials & hardware
- UPS shippable

BASE/REPEATER ANTENNAS
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"Hey, you are going to be at Dayton,
right? Let's see If we can break
30,000 attendance this year."

Number 1on your Feedback card

Wayne Green W2NSDll

lic is more and more responsible lor lis
own protection . Police can', respond to
burglat alarms in homes wilh any
speed when 98% of the alarms are
teise. so the alarms are more harm
than help. Handguns kill several l imes
as many kids as burglars. So there's a
wooderfut growing market lor home se
curity.

And seaJrity systems do woO'.. They
lend 10 diSCOurage burglars and get
them 10 take Itleir business 10 less pr0

tected homes.
Several readers have writleo thank·

ing me for suggesting in my editorials
about getting into Itlls business.

I've also had several lhank-you s
from readers who've made careera out
01 selling comput8l' security systems.
Two of them said they lollowed my
sneaky scheme for convincing compa
nies about thei r compuler securily'
problems. They were amazed at how
easy il was 10 listen from hundreds of
lee! away and gel good copy.

Of course it you' re happy woO'.ing for
someone else and aren'l lnterested in
being your own boss ...and sett ing
your own salary .. .end don', have 10
worry about being jeUlsooed when
sales drop . ..or finding yourself • no
Ionger-neeOed middle management
person ...well , never mind.

I figure it's a~ easier 10start a small
business in you r spare time before
you're out of woO'. and money than to
wait unt il you 're desperate. II 's the
" plan ahead" concept.

Once me business has grown to
where il can support you , fine . Then
you'll make it grow more and start h ir
ing help .. . whic:ll is where you'll lind
out about the real world . Heh, heh.

The great proportion 01 small busi
nesses are not aimed at high growth.
Most of 'em are started by people pre
lerring to be self-employed. They're
not entrepreneurs, just small business
people .Yet iI's these small business91.l
which are the real strenglh ct our coun
try and provide 87% 01all jobs.

Entrepreneurs are a dillerenl lot.
They're nol inter91.lted in making m0n

ey or in security, they're sner growth
and have a mission whic:lltranscends
money. Oh, they know they have to
make money, bul lhat's e detail. Hams
jealous of what I'm doing somel imes
accuse me of being after Ihe buck.
That's what psychology cene " protec
tion." That's their problem, not mine .
People with psychologiCal problems
tend 10 protect them onlo everyone....

That's not a bad concept 10 keep in
mind. Wh&n you meet someooewho is
distrustful, watch oul1 Project ion is
very common.

This recession has millioos of Ameri
cans edgy, worrying ebout their ;obi.
Instead, it should be a time of opportu
nity. jt's a time 10 look for new busi
nesses that are needed_

For instance, a chap consulted with
me recentty . He'd been laid on from e
large photo firtisI1 ing company's upper
management. Okay, here's. business
he knows, $0 why not take advantage
of it? I suggested he start putting carel-

Continu9d on page 6()

Wayne Green, 73 Magazine, 70 Route
2Q2 North , Peterborough NH 03458.

High-Tech ClI'MI'tI

It's always lun to get letters from
readers thanking me lor push ing them
10 slart businesses. One recent letter
thanked me for suggesting that the
home security market was a good fit lor
hams. He got Star1ed in his spare time
and gradually built quite e business. It
had revenues of $1 1million lasl year.

This is still a rapidlye~ing field ,
with sales overal l growing by 10% per
year and no end in sight. Wh&n you
consider thai crime costs Americans
over 5250 per person a year .•• as
compered 10 $12 in J epen . . . end
sil"lC8 there's little fikelihood of the gov
ernment mak ing any serious efforts 10

curb crime. ifI be. growing industry
for a long time to come.

Indeed, we have more cr ime in
America then any other developed
country in the world, and by a wide
margin. We have a great8l' pelcel ltage

of our people in prison ••. over 1.5 m il
lion . Qur main problem is in providing
courts and building new pr;sons IasI:_ .

The upshot of .. this is that the pub-

high-tech career paths .
II amateur radio has had a positive

effect on your Iile, greb any writing im
plement you can l ind . Don 't worry
about grammar and spel ling (_ can fill
all that), just get your story onto paper.
01 course I preler a disk and printoul,
but 1'1 lake spiral bound notebook pe
per with the shreclsstil l on and a stubby
pencil. Don 't let me down on thiS one.
Please cion', malIe me grovel and have
10 keep reminding you.

look, if amateur radio has heIpecl
you in Iile, you owe it something. Well,
here's your cnanoe 10 star1 paying off
that cletJC. Give me ammunition in the
form of lestimonials and I'Usee that it
gets used lor me preservation of our
hobby.

Please address your slories 10Tesry

Take 'The Bull

As I oftEHl say, it's time 10 take the
bull by the horns and run with it. So
here', my ptan lor building a whole
~ raison d '&tre for OIX hobby. And
here's how you can help.

Whal I need are lestimonials from
you telling me how amateur radio has
positively affected your lile.l need sto
ries of how gening interested in ama
leur rad iO as a kid (or later, even)
changed your lile.

mating blather masquerading as pub
lic service.

Dam, I got carried away again. II's
just that the vlsion of scourging the
traitors to our hobby was a delicious
thooghl I wanted 10 share. h's just a
tired old man's dream.

NEVER SA Y DIE

Paying The Rent
If you'... been reading my editori

als .. _and it you N.veanything likethe
normal~ reletltion lor wrilllltl met
ter •• .you are not unawara that I've
been casting about. looking lor tMHp in
coming up with some sort of pI8ll whiCh
would help assure our survival as a
hobby.

As I've menlioned. lor those of you
with incipient AJrtleimer's. none of the
Original reasons lor amataur radio's
franchise to use our b~lions 01 dollars
of bands hold mucl'1 wal8l' lhese clays.
KnoMng that commerciallnlerests are
getting more and more franlic lor Ir.
quencies • • •knowing that several 0 1
the more frantic arld better-neeled are
busy taping the nonsense going on in
our bands as a lever to lorce the FCC to
relhink our allocations . . . I've been
racking what little is left 01 my brain lor
some new rationale lor us.

Ind eed , I'v e thrown down lh e
gauntlel on Ihis one (clunk), asking for
your ideas as a contribution to my talk
at Dayton. Hey, you are going to be at
Dayton, right? Let's S99 il we can break
30,000 atlerldancethis yeat.

Hmmm, met gives me another Idea. I need success slories from you
Let's set up a special room for the who've gone on as a resull 01 amateur
14.31 3group 10caucus. Once we have radio into high-tech careers . Further. it
'em in there we can lode the doors and you've done anything outstanding as a
throw in a canister of nerve gas. I' ll see result 01met . that's even better.
il King Hussein, who seems to sli ll be I particularly need success stories
good buddies wilh Saddam tneee lrom those 01 you who've started your
clays, can get some lrom Saddam lor own high-Iech small businesses .••
us. Of course it you have a better idea Since small business is Ihe real
lor shutting these A-H's up, please ad- strength of America. Indeed, 87% of all
vise. Seems 10 me 11\8.1 this is a clear new jobs have been in small busiroess-
case lor justiflllble euthanasia. es in recent years. We don't need more

A recent CD release of Gilbert & SuI- megacorporations lor Wall Street to
livan's "The Mikado" reminds me of juggle around. America needs tens of
Koko's song. He's the Lord High 81. thousands of new small businesses.
eutioner and he lists the people who We need enIrepr8l'1elJrs . And _ need
should be onhis list. WeIl,_harns are 'em mo s t i n h igh - t e c h i n d us -
building a list too, and il: ain't so Utile. ees .. .just what_ hams should be
Koko's list is of " SOCiety offenders who able to provide. Just whal _ have
mighl well be underground and who been providing .. .so let's start making
never would be missed .•. l've got lhis part of the picture vis ible.
them on my list, I've got them on my " you'll wrile testimonials on how
list:' amateur radiO benefited you eereer-

Well. _ 'w got our ~st 01 oftenoers wise, I" publish your sIOIies in Radio
too . The hams who lell dirty jokes and Fun and in the NIAC NewsJetter (Na-
use foul Iarlguage over the air. The t ional Induslry Advisory Co mmil-
)ammers. The pontifical gas bags. The tee) ...whiCh goes 10 the FCC c:om-
hams who malIe mean racisl remarks. miSSioners and other key FCC decision
The hams who put down youngster malIen>. let's swamp them with testi-
newcomers. And let's not forget any monials on how much amaleur radio is
hams who broadcast endless seIf-pro- he lping lhe American economy via

4 73Amsleur Rsdio Today . May, 1992





L ETTERS
Willard Shears W210S, Rockford Il
Well , Wayne, you did il. I've been a
silen t subscriber since 1962. , was
W8HYE then, and promised nol lO live
too long in OfOOt 10 gel a litet ime sub
scription. 1ama chief engmeer at W1FR
in RoelIlOld . and am SOf1 01 tired 01
l ixing the same slufl. I am a " flxer: ' I
can Ii. about anythingyoucan plug in. '
want 10 leach thiSand other sl<ills to the
kids who have nowhere 10 go, and I
would like to leach esececocs and re
pair 10 the underprivileged.

I have had the luxury 01 being able 10
l ake lime to have fun. I sli. en joy de
signing things. rtHlSing equipment thaI
was ready lor the scrap heap. I would
like some ideas Otl where 10 go, whaiiO
do. 10 get some 01 that pof1I thai is fIoal
ing afound 10 make some headway in
gehing a new generation of kids able 10
do somellling Oltlet' tharl swap bad box
es wtlerl somettling breaks. Maybe you
have an idea of how hard it is to get
good maintenance tee-e. I know how
hard iI is. I wanl lOstart a tech school lor
kids, Iaid-ofl adults. and even dfop:lUts
who wake up. I wanl to make Ihem even
better than DeVry. I have had two 0&
Vry grads. and l!ley are belter II\atl a
101. but need a lot of 1rainlOQ _II M Ol<
ming would help, I would use il.

So, keep up !he editorials. You l lnal
ly got me oHmyduHIOwrite.Let's gat it
going. I want to Iiva long anough to giva
my lour kids a problem. Meanwhile, I' ll
continua to 00 on edilorials. MOSl lun
I've had in years.

Ed FOll , Morgan Hilt CA This last sum
mer, while vacation ing at my in-laws' , I
lound a notice about a class in the new
no-code Tech license, It was taught by
a remarkable man , Curtis Nakayama.
His knowladga and stones. imparted in
that wondrous soothing lilt Irom the
Hawaiian islands was a marked con
trast to othar exoenencee I'd had with
hams,

Like any other new ham, l went shop
ping, I stopped at the local store in San
Jose. I'd been in there belore, but now
felt like I belonged . Imagine my Sur
prise when I was ignorlld just like be
IOfO. The other surprise was the costu

My other surprise was to not be con
tacted by anyone alter receiving the
license , I think Ihat any Ofganilahon or
group lighhng lor its survival would
have leaped at any prospective new
member. But lhe AAAl didn't make
any eHart to involve me , even aher I
purchased material Irom them aimed
al learning lhe code and the Iricks to
getting a new slation started .

I read your edilorials WIth each new
issue 0 1 the magaline. I liked your adi
lorial emphasiling Ihe human commu
nication part 01 ham radto. I d isagree
wilh most of)'OUr indictmenl 0 1educa
l ion. I agree with yo,,, comments about
needing 10 weloome newcomers. And,
your recent ootumn about the limited
utilily 01 the Amateur Radio Service is
precisely accurate.

Given !he cost, thB way the ham l ield
has changed SInce I was a kid, and lila
problems I note in !he vanous ham jour
nals I have read , I lear I am going to be
one of those who gets his first IlCeflse
and lhen quits. For me,lhe major draw
ing card was a chance 10 communicate
with kindred &pints around lhe woOd, as
ellemplil ied by Curtis Nakayama

As for education, there is a germ 01

Number2 on your Feedback C8.d

From the Hamshack
truth in what you write, but your di
atribes miss some diHicult-to-accepl
Iruths aboct us as a country. Back
when you were in school, and even
when I was in school, the proportion 01
lhe population which was like you , and
rna, was much greater than loday. PrG
portionally , we funded educat ion at a
much higher rate than that now, Wa
systematica lly ellduded dlHieult-to-eO
ucale studants, counting on the job
marllet 10 absorb them.

Today, most 01 Ameoca 's students
come Irom urban areas. Yet lhose ur
ban areas ieeture schools neglected
by the rest of us , We forced public edu
cators to unionile because we ron
stantty devalued and denigl'ated thair
eHarts. It is a built-in contradiction to
insistlhal educators become highly ed
ucated , !hen insist that their opinions
and reasonings are not worthy 01 con
sidaralion. We giva our kids to these
prolessionals and !hen ellpeCl the pro
Iessionals 10 do the wor1I 01 the lamity
and the society.

Make no mistake-lhere are some
teeceers who, as an administrator , I
would love 10 remove from educal ion.
But, lor every one 01 them, there are
l ive 10 10 leachers I would love to re
ward by doubling or tripling lhair salary.
Would you lolarate a leacher making
$IOO,OOO? I daubl it , but we have no
lrouble With salespeople, lawyers, ec
cou ntarus, and stOCkbrokers making
that amount None 01 these occcpa
lions produce wealth, or the means 10
increase kflOWledge. But, to entice our
basi into education with salaries like
that is anathema, Then W6 rant and
rave aboul our educational system lail·
ing us. Go figure it oul, I can 't.

l et me personalize the situation. A
typical shac k, as best I can ligure from
advertisements, must cost $3,000 to
$5,000. How many hams would be will
ing to do nate that amount 10 a school?
Teachers and useless administrators
are over-paid? Public schools are no
longer seen as a part 01 us as a society.
As your world 0 1 ham radio has
changed, so has the make-up and de
mands 01 public schools. That $3,000
10 $5,000 we would notlhink 01parting
with rel lecls Ihe cost 01 educating a
student today.

I encourage parenls and communi
lies 10 lake back thei r sclxlots if they
feel lell oul . But, take Ihem back by
r8-OWning them. Put in your l ime there,
aven il your kids are long gone and
even if the kids don't look like your kids
did. InSist Ihat buildi ngs and lacililies
are ones you would like to work in, or
Ihal you would want your kids to work
in. Insisl that schools ellcel , bUI be
thera to acknowledge all the steps
along the way 10 that ellcellence.

If we want the achievement 01 J ap
anese and Korean sctlooIs, we must
change our att itude toward schools.
We must pri l e them. We must bel ieve
that schools and school people are JUS!
like we are and respond 10 approval.

Yes, schools need to change. We
cannol continue doing bUSIness as
usual in many instances. Few among
us eagerty seeks change. Even hams
are known to cling to familiar ways
which are no longer appropriate. Ham
radio is a hobby, whereas education is
a necesSIty. We cannot let public edu
callOfl die or disir'llegrate.

You seek ideas lor Ihe perpetuatlOfl

01 me Amateur Radio Service. Why not
link hams with SChools? Grant school
based shacks unique frequencies and
pr iviliges 10 encourage hams 10 enter
schools, Encourage the ARRl to reach
(lUt to schools, For e xample . here in
Calilornia, lunds are available lor re
structur ing schools. Why can't hams
be a part 01a changed delivery syslem
lor students?

Most likely we will hear a response
like, " That's the school's job. I did my
l ime wllh my kids." AI that point, Mr.
Green, I rest my case abouIthe demise
01 the Amataur RadIO Service and the
conlinued deprivation 01 critil;:al re
sources to our kids.

As for my ham career , it 's too soon to
lell. Maybe my path wiM cross another
CurtiS Nakayama. Maybe a fig Wllliall
off a passing Iruck. My interest is cee
lainly waning , From a di Herent per
spective lhan yours, I aslr. , " What' s in
ham radio lor me?"

I hope our inlere sls converage
enough to save boIh (lUr eterests, ede
eatlOfl lor me and ham radio lor you .

R.L, Sleven ,on VY2RlS. P .E .I.
Canada RegardIng your " Never Say
Die" column abool okHimers in the
Septamber 1991 issue : It was lor Ihis
par1ieular reason that we lounded a
new dub. We amateurs. new 10 the
Iraternity , who have lhe basic quautca
lions, had been sti lled by theold fogies
who wanted nothing more than 10 neve
control 01 the club and all (il any) re
sources. In tact . me members of lhe
local " seniors" amateur club are now
the ellecutives 01 the local open dub.
The lormer d ub was initialed to "fur
Iher amateurism among senors.' or in
my opinion, 10 gat as much money as
possible 'rom the governmenllor a se
niors' project granl , They got ($20,000)
to buy equipment. This sum was larger
than anything any of Ihe old tarts had
ever seen in thoir lives and lhey
couldn't l igure out how to spend il
wisely, They went oul and bought two
(yes, two!) of just about everything (in
case one brea ks down).

Now Iha Seniors' Club has two
TS440s, two nanonaros, two power
supp-lies, and an eurocarcn (that, lncl
dentlly , seldom works, but they only
got one 01 them) Anyway, my point is
this: The seniors wanted to rest in the
secure knowledge that the new up
slarts would be subservient to them
because , aller all , who knows mOTe
about radios and equipmenl Ihan a
" &enior"? Albail to their dismay, a
number 01 us wanted to go a lillie fur_
Iher and gel our Advanced license but
we couldn' l because of the slilling al 
mosphere. Now, a number of us are
striving lor lhat goal and anticipate a
very near completion date. So, in re
sponse 10 your ootumn, you hi! il t ight
on target!

I llfId 73 to be a very inlormallve and
enlighlening magaline. In facl. a bud
dyol mIne and t buy ahernaling months
and when we're finished reading we
leave if in our clubroom for lhe rest 01
the member's to per1Jse .

Greg Smith N8PPZ. W, c.rroiIlOll OH
I really love your adltorlals. It is nice 10
hnal ty hnd someone who thinks like I
00. I have been a no-code tech since
Augusl. and I am proud 01 my calt I
enjoy ham rad IO so much that I keep
trying 10 make it belter, but I don't think
anyone is willing 10 help my crusade.

I am 21 years old and I go to Sinclair
ComlTMJnily College luMtime , majoring
in mass communicalions. I wor1I part-

time lor WDTN TV·2 here in lown as a
robotic camera systems operarorspro
gra mmer/crew trainer. I also produce
my own television shows at the local
publ ic access cable station. I am very
busy, but yet i manage to have lime to
participate in the number one hobby in
lhe world.

When I got some spare time I decid
ed 10 spearhead an effort to start an
amateur radio d ub at the college I nev·
er imagined I would get so much nega
l ive reaction !rom the Student Gover n
ment Association. They must approve
all dubs. I had done some research
and lound oul that at one time there
had been a ham club there, but it eec
over live years ago. There is stili S1allOfl
equipment betng stored on campus,
and lhe Inband beam is stilt up on top
of on e of the bu ildings, in decent
shape. So when I approached the SGA
wilh my idea, they said, " It wouldn't
appeal to enough studenlS." That's a
bunchol crap. I personalty know sewn
hams on campus, two of whom leach
dasses at the school and would be .......
ing to sponsor the dub. In a schooI lhat
has over 20,000 studenls enrolled, I
calculate between I~ and~ are
hams, SCilflnar buHs, SWls, or are 111

terested in learning abouI ham radio.
That is more lhan the baskalooMlearn ,
the chass club, or any other organila"
lion 011 campus. I believe the key 10
making such a club successlul is in !he
way it is marllaled and how VISIble it is.
"What could be a eene- leadling aid for
a student in social studies who wanlS10
learn about loreign oountries" Or a
commuflIcations major who wants to
develop skills? Or an electronics Slu
dent who needs hands-()fl lraining? All
01 the-se areas have potenlial . The 50A
is too narrow-minded 10 see Ihls.

Anolher area I think needs to be im
proved in ham radio is the upgradingof
no-coders. I have round Ihat Ihe local
ham club doesn' l seem receptive when
asked il they would provide a code-only
course lor us to upgrade to Technician
plus status. They say they already otter
Novice and General classes. Well , I
don't need the Novice theory, and I
don 't know the code well enough to
take the General class. I am struggling
through with the tapes and computer
programs, so one way or another I
WIL L pass lhe fjv&-word code test be
lore I attempt to take the General class.

Once I do manage 10 upgrade I will
be in a unique position to teach ham
radio: Public Access Television . I can
produca a training show for lhose sli ll
inleresled in the Novica ticket, lhe no
coders wishing to get code, and the
people who want to get a no-code li
cense. I guarantee it will be a 101 more
convenient than the occasional d ass-
es lhe local dub oHars. It might just
make our stalwart leaders gel oH lhelr
duHs and 00 something conslructive
for lhe hobby, once they see an jn.

crease 01 people testing, and a de
crease in altendance in their dasses.

As you can see, Wayne, I am doing
somelhing tam lfY1ng 10 pl OillOle our
hobby, and I am trying 10 inluse fresh
blood inlo it . I and others ~ke me are
the future 01 not only ham radoo, but
Ameoca in general. Are we going to sit
back and accepI tired old practices,
just because lhal was lhe way thlflQS
were done in !he past, or are we going
10 change things and move into the
'90s? Aller whal l have gone through,
and continue to struggle against , I can
see why, aller all the years, you have
been doing whal you do, and why you
continue to do it III
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73HasMoved
73 Amateur Radio Todayhas a new head

quarters. As of March 31 , 1992, ou r address
will be: 73 Amateur Radio Today, 70 Route
202 North, Peterbo rough NH 03458; tele
phone: (603) 924-0058.

Bringing the Novice Class
Under the VEC System

AUomeys lor the American Radio Relay
league and the W5YJ.VEC have filed sepa
ra te petitions for rulemaking with the Feder
al Communications commrescn requesting
that future Novice class amateur radio license
examinations be administered under the cur
rent VEe System.

The W5YI·VEC and the American Radio Re
lay League VEe together account for approxi
mately 80% of all operator license examina
tions administered in the VEe System. The
W5YI·VEC petition was filed on February 26
and coordinated with the ARRL request filed
the following day.

The privatization of the amateur operator
license examination function from the govem
ment tothe VEe System has turned out to be a
success story. of which the FCC and the ama
teur community can rightfully be proud . M
cordi ng to FCC statistics. last year 103.25 1
applicants were served ara.f tatest sessions .
an increase of 62% over the previous year.

W5YI-VEC pointed out that " Newcomers
have flocked to the service via the Technician

class license . despite the fact that the exam..
nation sening is less formal than the Novice
class settinq, and despite the fact that they
may be charged a modest fee to defray the
cost of the examination ." TNX W5YJReport.
March 15. 1992 .

Armed Forces D8j
Communication Celebration

On Saturday, May 16, 1992, 1he Army,
Navy , Marine Corps and A ir Force will
cosponsor the 43rd Annual Armed Forces
Day Communication celebration. The Ama
teur Aadio Program. presented in celebration
of Anned Forces Day pe r Department of De
fense directives. will feature the traditional
m il itary-to-amateur crossband communica
tion test and message receiving test. The tests
give amateur radio operators and shortwave
listeners an opportunity to demonstrate their
individual technical skill and to receive recog
nition from the Secretary of Defense or the
appropriate military radio station for their
proven expertise.

The proceeding will include operations in
cont inuous wave (CW). single sideband voice
(SSB) and radioteletype (AnY). Partici pating
military radio stations will award commemora
tive acknowledgement (OSL) cards to ama
teur radio ope rators achieving a verified two
wa y radio contact. Special commemorative
certificates will be awarded to anyone who
receives and accurately copies the Armed
Forces Day CW and/or AnY message from
the Secretary of Defense. All contacts must be

acknowledged by aSL card or certificate to
validate military interest in these operators.

Military-to-amateur crossband operations
will take place lrom 16/13002 (UTC) to 171
O2QOZ (UTC) May 1992. Military stations will
transmit on selected milit ary frequencies and
listen for amateur radio stations in the ama
teur bands indicated below. Frequencies as
signed below are the " Assigned Frequency."
To derive the " Window Frequency," drop 1.5
kHz from the " Assigned Frequency" for USB.
For example: 4005.0 kHz (Assigned Frequen
cy) - 1.5 kHz - 4003.5 kHz (WindowlDial
Frequency). The military operator will an
nounce the soecuc amateur band frequency
being monitored . Duration of each contact
should be limited to three minutes.

Ham Testing Fraud
The FCC has used amateurs working In

an undercover st ing operation to investigate
alleged VE testing fraud at ham radio schools
in California . The FCC acted on complaints
that applicants were able to buy Extra class
licenses at some VE test sessions and In some
amateur radio schools.

The undercover hams , posing as appk
cants, used concealed tape recorders. Evi
dence of wrongdoing was found, according to
the FCC, but no names have been released,
pending completion of the invest igation. TNX
" The Birmingham. " newsl8ner 01 the Birm
ingham (A labama) Amateur Radio Club,
February 1992. and the ARNSBulfetin. March
1992.

"".. Military Frequency --. _ .... Slillon MIIII.., f Nqutrq ,- A_Bind_
ME 403J ,5 kHz cse M"~ "" 1393.0kHz Rm <w "'""'.
"""HFoWAAS Radio 7358,5 kHz Rm<w .a lllllers Coast Guatd Comlll ,Atea 111__ Statiofl,- 1~5kHz OS, ".... Chtasapeake. VA
ForI Sam. HouIlon TX 2OMl .5kHz ow ,,- NPG ...... COmrn S1Illon 691O,OkHz ow "'-V'992.5 kHz use ,,- Sk....la... CA 7301.5kHz "" "'-"'" o4021SkHz cse M_ 7365 ,OkHz OW "'-AA¥Y HI'I\WlS Radio Fac::iIIy 1!l!lll80kHz Rm<w "'- IlJ259.5 kHz OW ~-
FOI1~WA 101S1.5kHz ..... ~- 13921.5kH1 Rm ,,-

14o'3aSkkl "" ,,- 13l1755 kH1 OW ,,-
211975,Okkl use ,,- l~.5 kH1 use ,,-
2ll9Il55 kHz Rm<w ,,- ""'.... ose ,,-
27I2O.0kHz use ,,- ~Okkl OW ,,-... olO33,5kttz ise M_ ""',... "" ,,-

ARIIY HI'tu.R$ Radio Fac::iIIy 73OlI 5kkl Rm<w "'- NPl. ......e-. sa.on "",... Rm "'-""-'" 1"'1O,OtHz use ,,- SInDIego.CA 143ll5 0 kHz use ,,-
20105,S kHz use ,,- NZJ IIlir'nI CorptA. Sq 73l'50 kHz Rm ,,-2711100kHz use ,,- E1 Tunl. CA 14otf1C1,OtHz use ,,-

'" ~.O kHz ise M""m WAR He""'" IIWlSRadio S!Iho:wI 4018 SkHz ise M _
891h Coml'l"....::.tions Group 6995.5 kHz OW "'""m fOIl Oemck. UIl 6996SkHz OW "'-1315.0 kHz CS, "' - 13992 5kHz RITOCW """mAndrIWS AfB 13986.5kHz Rm 20 lII eI~ l4.c035kHz OS, 2llMeI8fS
Wu/'WlgIon ,DC. 13997.5 kHz OW ".... 20995SkHz use lS MeI8fS

14-tO!1 ,O kHz usa "........ ece. ... use M _
ol. Sl.I.tions oopyiI'lg AfI I1nd __ ~;

Amled fucM 0.,. CMbrIlOl
...... Compo.MrT~AtM 14QJ.OkHz """""<W ,,- """'""--"'" ~Af8.D.c . 2ll331~5-" b Sralions l::q¥Ilg NMl. NAY. NWH. Ht.lJrl. '*'G.NPI.. NZJ ..-.:l NAY,. send __ ~.

~,., "",... Rm<w ,,- Amled FcrI::eI DIr C III _ ,

NM'j .... .. CclrpI MARS Radio~ 14388 StHz cse ,,- HO~CorptMARS

cr ' " ... Il1O llU)G.13NAYCQIAl OET~

NAV....x:t StHz ,- M_ Wall.......DC.Zl3Il'~181
e. Sl*Ins l::q¥Ilg ME.. Mtl. ANl t6 WAIl__ 10'

DIlNAVIWlCOflMARS REG EIGHT lC!OO tHz ,- ,,- k1nId Forta DIy C ...
530""'*A.e. llIpIo-. '.~ dl'Ol "'"-- ll1!lOOO tHz ,- ,,-

u,s.Mny~'" ·. s.,-.. Ccow.._id

""' IOl 5.0kHz OW M _ AnN,~

eo. e>u.d Radio s-:w. 734G-5kHz cse "'- ForI Hua::ho.o::f. AZ $561).5(0)
AlIlMlIN, VA 14oWQO kkl Rm<w ,,- (ThO. is. partial listing, Foo . c:ompIele bSlof lrequetlCiHand modes. conll1d 0IlII ol lhe

2ll937.5 kHz use ,,- , tahons listed above ,)

Table 1.
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Poor Ham's Dynamic
Component Analyzer

Build your own circuit detective.

by T. S. Rowinski KA1MDA
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Figure 2. Schematic diagram for dynamic component tester.

• May. 1992

A s technology becomes more complex,
the test equipment needed to trou

bleshoot problems becomes more complicat
ed as well. Twenty years ago, the only test
gear required to repair virtually any con
sumer electronics product was a VOM, and
an oscilloscope was a luxury many had to do
without. Today, an oscilloscope is a must!

One of the newer diagnostic trends in
volves the use ofactive component analyzers.
Part oscilloscope, part curve tracer , and part
signal injector, these units typically fall into
two categories: self-contained portables with
built-in CRT, and accessory units (usually
part of a test jig) designed to be used with an
outboard oscilloscope. Both types are priced
beyond the reach of the average ham or elec
tronics hobbyist, with prices ranging from
$400 to $1 ,0001

After a bit of research, it became apparent
that all these units functioned on the same
principle. The analyzer supplies a current
limited AC sine wave to the device being
tested, and displays the resulting current and
voltage relationships on an X-Y display
CRT . This creates a " signature," a unique
pattern which identifies the characteristics of
the device being tested. The commercially
available units also feature a myriad of bells
and whistles, such as automatic signature
comparison , various test frequencies, wave
form storage , etc.

Since I already owned an oscilloscope, all I
needed was an accessory-type analyzer . I sat
down at the drawing board and came up with
the Poor Ham's Component Analyzer . Al
though this unit lacks the bells and whistles of
the big bucks analyzers , its basic effective
ness and operation are identical. The project
itself is very easy to assemble, and requires
only a handful of common junk box or ham
fest parts. All components also have a high
"fudge factor" and can be substituted for
almost anything the
builder has on hand.
For those without a
junk box, a parts list of
Radio Shack equiva
lent part numbers is
included . T he best
news, though, is that
total cost of construc
tion, if all parts are
purchased new, is less
than $25!
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Figure 1. Theoretical circuit diagram.

How it Works

The basic circuit theory is quite simple (see
Figure I). A load is fed by an AC source
through a current-limiting resistor. A voltage
reading at point V2 indicates vollage across
the load. According to Ohm's law (E = I/R),
resistor Rx will develop a voltage drop pro
portional to the current passing through it.
The higher the current drawn by the load, the
higher the voltage drop across Rx. A voltage
reading taken at point VI is directly propor
tional to the current drawn by the load. If the
load is purely resistive, both VI and V2
would rise and fall together as the source
voltage increased and decreased through each
cycle. Ifwe replace the load with a non-linear
device such as a diode, VI and V2 would no
longer read in unison. During the first half
cycle the diode might be reverse biased, giv
ing a high voltage and low current reading.
During some point of the next half cycle, the
diode would become forward biased and con
duct , producing a high current and low
voltage reading. Ifan X-Y oscilloscope were
connected across points V I and V2, the scope
would display the diode' s switching signature
and become a dynamic component analyzer!

The actual circuit is not much more compli
cated than that! (Refer to the schematic in
Figure 2.) Transformer Tl converts the 120
volt AC current to 12 volts across the full
secondary winding, or 6 volts across the cen-

ter tap to either end. ResistorsRI (50ohm, I
watt) and R2 (lOk ohm, 1/4 watt) limit the
maximum current which can be obtained
from Tl on the low and high range respec
tively, and create the voltage drop which is
fed to the scope vertical amplifier via J I to
display current. Note that the parts list shows
two 100ohm resistors for R l c-this is because
Radio Shack doesn't stock a 50 ohm, I watt
resistor, so we make our own by connecting
two 100 ohm resistors in parallel. If a I watt
resistor between 47 and 56 ohms is available,
it can be substituted for the resistors shown
for RI in the parts list. Switch S2 is a DPDT
type and acts as a range selector. Section S2B
switches between the 6.3 and 12.6 volt wind
ings of Tl , while section S2A connects the
scope vertical input via J I to the appropriate
current-limiting resistor. The test leads are
connected to 13. and the oscilloscope hori
zontal amplifier measures voltage at 12. I I is
a neon lamp assembly with built-in dropping
resistor and acts as a power-on indicator.
Switch S I serves as the main power switch,
and fuse FI provides over-current protection
in the event of shorted wiring or transformer
windings .

Construction

Before beginning construction of this pro
ject, please remember that this circuit is
powered by 120 volt AC current . The
voltages present on the primary side of Tl
can be LETHA L! ALWAYS UNPLUG THE
UNIT FROM THE ELECTRICAL OUT
LET BEFORE OPENING THE CASE!
Likewise, never attempt to troubleshoot or
modify the dynamic component analyzer
while the circuit is live. When working on the
unit, do not rely on the front panel power
switch to remove power-always unplug the
power cord! For additional safety, I recom
mend that the unit be assembled in a plastic

case-do not use a
metal chassis! If using
a polarized powe r
cord , connec t the
wider blade to one end
of TI's primary and
the narrower blade to
fuse Fl.

Component location
and layout is non
critical, and virtually
any fonn of construe-



T he PK-88 is becoming one of the most
widely used packet controllers in the

world. In some areas, it is outselling its
closest competitor by 10 to I !

W ith the built-in 18k byte maild rop,
you can use it as a "mini-BBS " in

your area, and even automatically forward
and reverse-forward traffic with your local
PBBS. Or, just usc it as a packet controller
to help you catch that rare DX on your
local DX packet cluster.

T he PK-88 can be used with a dumb
termin al or any co mpute r with an

RS-232 port and a conununication software
program (such as PC-Pakratt-88).



tion can be employed, such as perf board,
printed circuit board, or point-to point wir
ing. The prototype incorporated point-to
point wiring across a single, insulated solder
lug terminal strip. The unit can be housed in
nearly any type of enclosure, as long as the
material is non-conductive. The original unit
was built into a 5-1 /4 ~ wide, 2·1 /2 ~ high, 5 ~

deep plastic project case, which allowed for
an open, uncluttered parts layout. If the se
lected enclosure has no provisions for air
circulation, drill five or six 1/4 ~ holes in an
inconspicuous area to allow for the escape of
heat generated by transformer Tl . Although
T1 operates at a relatively cool temperature ,
heat build-up could become a problem if the
analyzer were housed in a small, non-vented
enclosure and operated for extended periods
of time. Although Radio Shack appears to
have discontinued the enclosure used in this
article, they offer a number of other suitable
enclosures. Figure 3 shows the front panel
layout used for the original . I used BNCjacks
for 11 /12/13 , although banana jacks or five
way binding posts could have been used just
as easily. When wiring the jacks, pay close
attention to the polarity-all three jacks
should have their negative (shielded) lead
hooked to the same point. Reversing the con
nections on one jack will cause the analyzer to
display erroneous patterns or not work at all!

For those who prefer to roll their own with
whatever parts are on hand, only a few simple
calculations are needed to design a functional
unit. Transformer T1 is the heart of the pro
ject, and must have a center tap secondary
with a terminal voltage between 9 and 20
volts AC. Let' s assume the builder has an 18
volt transformer on hand. We need to calcu
late the ohmic value for RI to limit current in
the low range (RI) to no more than 125 rnA .
Our hypothetical transformer develops 9
volts across half the secondary, so we use
Ohm's law (R = Ell) which gives us R =
9/.125 (remember to convert milliamps to
amps), or 72 ohms. The next highest value
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Figure 3. Front panel component layout.

commercially available resistor is 100ohms.
Using I = E/R, we can calculate the actual
current as I = 9/100, which produces 0.09
amp, or 90 rnA. To calculate power rating,
we use the formula P = IE. Plugging in the
numbers, P = 0.09 x9, orO.8l watts. Thus a
100 ohm, 1 walt resistor is required for Rl.
To calculate the value ofR2, we use 18 volts,
since the entire transformer winding is used
in HIGH range, and we want to limit current
10 a maximum of I rnA . Using R = Ell, we
get R = 18/0.001, or 18,000 ohms. The next
highest commercially available value is 22k
ohms . Calculating for actual current using I
= E/R produces I = 18/22,000, or 0 .00081
amps (0.81 milliamps). Power rating (P =
IE) calculates to P = 0.00081 x 18,orO.0145
watts. So, for R2 we need a 22k ohm, 1/4
walt resistor. Using this example, it is possi
ble to quickly calculate the proper component
values and for virtually any transformer!

Initial Check Out

Before plugging in the analyzer, a few
safety checks must be made to insure proper
wiring and operator safety. The values listed
below are for units built with the parts speci
fied in the parts list. Set a YOM or DMM to
the OHMS x1 range. and connect it across the
analyzer's power cord . The meter should
measure infinite resistance with S1 set to
OFF, and about 160ohms with SI in the ON
position. Next, connect one lead of the meter
to the negative (or shield) terminal of13, and
touch the other lead 10 the shield connection

of J I and 12. The meter should read 0 ohms
(dead short). Connect the meter across JI and
read the resistance-it should be about 50
ohms with S2 in the LOW position and 10k
ohms with S2 in the HIGH setting. Switch the
meter to the highest resistance range avail
able (Rx1M on a YOM, or Rx20M on a
DMM). Connect one meter lead to a blade on
the power cord , switch Sl to the ON position,
and touch H , 12, and 13 with the other lead
(be sure to check both the shield and the
center contact). If a metal case was used,
touch the case as well. The meter should read
infinite resistance. Move the meter lead on
the power cord to the other lug and repeat the
above tests. Again, the meter should read
infinite resistance. If the meter reads any
resistance at all, stop and check the wiring.
Do not proceed to the next step unless all the
above teSIS check out correctly!

Plug the analyzer into a 120 volt outlet, and
turn switch SIon. Indicator lamp II should
glow. Switch the YOM or DMM to read AC
volts, and hook the leads across13. About 6.5
volts should be present with S2 in the LOW
position. Switching S2 to HIGH should cause
the voltage 10 increase to approximately 13
volts. Connect the meter across 12-the same
readings should be observed. Connect the
meter across J I-it should read 0 volts. Now
short the terminals at 13. The meter should
indicate around 6.5 volts withS2 in LOW and
around 13 volts withS2 set to HIGH range. If
all readings were correct, the analyzer is
working properly .

Analyze Any Situation

Now we're ready to put the component
analyzer to work . Set up the oscilloscope for
X-Y operation , and connect J I to the scope's
vertical input and 12 to the horizontal input,
making sure the seope inputs are set to DC
coupling. Do not useAC coupling, as the low
frequency reactance of the scope's internal
DC blocking capacitors may distort the wave
form. Tum the analyzer on, set range switch

,
,
I

~ - f- •

,
a. b. c. d., ,

~ ~ • - •

I

e. f g. h.
. • • • •Figure 4. Typical component sIgnatures: a. Open Circuit; b. Short CircuIt; c. Resistor; d. Capacitor/inductor: e. Good P-N semiconductor

junctionc]: Zener diode; g. Leaky semiconductorjunction; h, Non-linear resistance.
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horizontal line at a very sharp, well defined
90 degree angle . A skewed vertical line, or a
rounded, poorlydefined intersection between
the two lines (Figure 4g) indicates a leaky
semiconductor junction. If the pattern ap
pears reversed, or upside-down, don't wor
ry , as it is a function of test lead polarity. A
zener diode should produce a stair-step type
pattern (Figure 4t). Again, it doesn't matter if
the pattern appears upside-down from the
example-the overall shape and definition of
the right angles are the important things . Fi
nally , a non-linear resistancewill producethe
trace shown in Figure 4h. Non-linear induc
tance and capacitance will produce a similar
trace, except that it will appear a" an ellipse
instead ofa line. Three terminal devices such
as transistors are tested as three discreet P~N
junctions. Hooking the test leads across the
emitter and base, the base and collector, and
finally the emitter and collector, should pro
duce traces for a good P-N junction, a good
P-Njunction, andan open circuit, respective
ly. Although it may seem a bit complicated.
the basic patterns are easily learned within a
few hours. The quickest way to learn is to
grab a handful of junk-box parts and observe
the signatures each produces!

The prototype unit described in this article
has been in use for a little over six months
now, and has proven itself extremely useful,
especially in testing semiconductors. I previ
ously tested transistors with an industrial di
gital muhimeter with a built-in diode test
function. I was literally shocked to discover
how many of my surplus junk box power
transistors were actually bad! Although the
DMM indicated all the devices were good,
the component analyzer showed over 40% of
the devices suffered from excessive emitter
collector leakage, poor junction perform
ance, and gross non-linearities! And check
ingjunctions with the analyzer is twice as fast
as using the DMM, since there is no need to
reverse the test leads for front-to-beck com
parisons! The tester has also weeded out a
numberof capacitors which were either leaky
or exhibited excessive amounts of series re
sistance. All in all, the unit haseasily paid for
itself many times over. The prototype was so
successful in the shack that I'm building a
second unit for the work QTH! III

.,

Figure 5. Wiring diagram.

" /'

..... __ ..... v....

Component Signatures

Most components under test will produce
one of eight main types of traces, or signa
tures. An open circuit (Figure 4a) produces a
horizontal line, while a dead short will pro-

duce a vertical trace (Figure
4b). A resistor will produce a
diagonal line (Figure 4c), the
angle of which will depend on
the value of the resistor. Very
low resistances will produce an
almost vertical trace, while
very high resistances will tilt
the trace just slightly off the
horizontal baseline . Capacitors
and inductors cause the trace to
appear as an oval (Figure 4d).
The shape and angle will vary
from a very narrow ellipse to a
large, broad circle, depending
on the actual value of the com
ponent under test. A good P-N
semiconductor junction should
appear as a right angle (Figure
4<)-a vertical line meeting a

device under test is disconnected from its
power source, or severe damage could occur
to the analyzer, scope, or unit under test. This
warning holds true for the commercial units
as well. Dynamic component analyzers are
not meant to be used on live circuits!

To properly test a component in circuit, a
known-good "reference" circuit is required ,
since multiple current paths will tend to dis
tort the analyzer signature. The test leads are
alternately placed across identical points on
the goodand badboards. Although the result
ing pattern may not look anything like it
should, the scope traces should be identical
between the two boards. When identical test
points produce different signatures , the tech
nician has found the defective stage, and fur
ther comparison on a part-by-part basis
should quickly weed out thedefect. Although
most readers don't have a spare TSMOS or
IC-735 lying around, this is still a viable
troubleshooting technique for audio equip
ment. Most fau lts with stereo components
typically involve only one channel. Thus, the
functional channel can be used as the refer
ence for the bad channel!

Parts LIst for Active Component Tester
Description SymbolR$#Prlce
12.6V CT transformer T1273-1365$4.29
s-teer AC power cord P1278-1255$1.19
5-point lug strip 274-6884/$ 1.29
8PSl toggle switch 81275-624$2.29
OPOl toggle switch 82275-626$2.59
neon lamp assembly 11272-7052/$1.79
fuse holder 270-73921$.99
120V,1/4Afuse F127G-127131$.79
100ohm, lWresistor R1'27"'5221$.29
10 k ohm, 112W resistor R2271-03121$.25
BNC Chassis mount jack Jl-3278-105$1.39/ea.
plastic case 270-250$3.99

01,.
1
1
1
1
1
1
1
1
2
1
3
1

Total cost of project: $23.92
' Connect the two 100 ohm, 1 walt resetore in parallel to
create the 50 ohm resistor needed for Rl .

Dynamic Component
Ana lyzer Specifications

Maximum open-circuittest voltage:
LowRange: 9.3VAC peak (6.5VRM8)
High Range: 18.8 VAC peak (13 V RMS)

Maximum short-circuit current:
Low Range : 123 mA rms
High Range: 1.2 mA rms

Test Frequency: 60 H.<:
Input voltage: 120 volts AC
Maximum input power consumption:

Low Range: 1.8 walls
High Range: 1 wall

S2to HIGH, and then switch the scope on. A
horizontal line should appear on the CRT.
Now short the test leads at 13, and the trace
should become a vertical line (if these dis
playsare reversed, swaptheconnection to the
scope). Never turn the analyzer off with the
scope on, as this will stop all trace sweep on
the oscilloscope, and the resulting stationary
spot could burn the CRT if left in place too
long! Adjust the scope's input attenuators to
obtain a nearly full-scale deflection on the
CRT in both axes (about5 volts per division).
The actualattenuator settingor scopecalibra
tion is unimportant, since we are not interest
ed in measuring absolute voltage or current
values. The trace shape is the important
thing.

The dynamic component analyzer can be
used to test discrete components in or out of
circuit, and can also be used to isolate defcc
tive stages in complicated circuits. To test
components out of circuit, clip the compo
nent across the test leads at 13, and observe
the waveform displayed on the oscilloscope.
Small signal diodes, transistors, and IC chips
are tested in LOW range, while power tran
sistors and rectifiers should be tested using
the HIGH range. Resistors, capacitors, and
inductors can be tested on either range-sim
ply select the range which gives the most
detailed display. When testing capacitors,
pay attention to the voltage rating, especially
on electrolytics!

Testing components in circuit, or attempt
ing to isolate a defective stage, requires a
slightly different procedure. First and most
important, do not attempt to use the analyzer
on powered circuits! Always make sure the
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YOU CAN'T WSE!
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..I ~..II."' '-• •''-'I''.~
Factory Direct Order Line

1·800·327·5912

TCXO 30 ± ,2ppm TCXQ $10(), ;

BLB3G
Sac!( light & two step audible signal level indicatOf ..$ 75. ,

CC30 Carry Case $ 15. '

TA100S Telescoping Whip Antema $ 12.

(305)771·2050· FAX(305) • 2052 5821 NE 14th Ave• • Ft. Lauderdale, FL 33334
5%ShiplSharding (Max.$10) U.S. & Canada. 15% outsDe continental U.S. VISa & Master Card Acceptad.
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Number5 011 your FeedbM:tl. ctlrd

L o g Periodic Dipole
A r r a y for 2 Meters
Wideband performance in a small package.

by Dave Koslow N2KLK

Photo A. Inside fu ll view, horizontal polarization.

thatgave9dB gain, aboutl5dB fib
ratio, and all on a 2-foot boom! My
finished antenna collapses to a bun
dle about 25~ x 1.5~ and weighs a
little over a pound. Not too shabby,
huh? Because of its small size , this
is also an excellent " stealth" an
tenna for condos that don't like
hams. It looks just like a tiny TV
antenna. Its portability and high
gain also make it perfect for emer
gency communications.

I built a prototype from plumb
ing pipe and old bits of TV antenna
(0 prove out the design. Later, I
made an interesting discovery-the
prototype's performance was a
close match for the final version
that I machined!

My final antenna basically con
sists of two parallel feeders of 1/2"
aluminum tube and five sets of ele
ments of 1I4 ~ aluminum rOO. You
should be able to find this in any
good hardware store. The feeders
are held together with a fixed gap
by nylon hardware and washers.
(Sets of nylon hardware, sufficient
for two antennas, are available for
$4 from: Dave Koslow N2KLK,
3315 Hamilton Rd. , Fairlawn NJ
07410.)

Clearly . here is a case where
measurement, not material , is im
portant. I have included data on
various element and feeder diame
ters so you can build one out of
what you have at hand.

Construction

You will need some basic metal
working tools and skills. Later in
this article I have included some
alternative suggestions for con
struction using simpler techniques.

Cut the two boom sections to
27 ~ . You will need a drilling jig
and drill press to make accurate
holes. I made up a block of wood,
slightly longer than the boom sec
tion, with a " V" notch about 3/8~
deep down the long axis . Lay the
boom section in the groove and

element assembly and feedpoint

Photo B. Detail ofthe boom and element. horizontal polarization.

In these antennas the elements
are all driven, and each hal f is fed
180 degrees out of phase with the
other. The feedpoint is at the front
of the antenna . All the characteris
t ics, such as SW R, gain, fib ratio,
and pattern , are fairly co nsta nt
o ver the ent ire operating band
width. This means you don't have
to optimize the antenna for a small
segment of the 2 meter band. You
can work any mode anywhere in
the 4 MHz range and expect consis
tent performan ce. At VHF and
above , the feeders can double as
the boom . This allows for simple,
solid construction. While all ele
ments are driven in this system, not
all are active at any particular fre
quency. As the operating frequen 
cy changes, so does the area of the
antenna that is resonant. The re
maining elements act like reflec
tors and d irectors. (The ARRL An
tennaBook , 15thEdition, pp . lO- 1
to 10-7.)

With the help of a spreadsheet,
scientific calculator, and lots of
tea, I worked through the equations
to optimize a design. Believe me,
this is one antenna project where
math had better be your friend! Photo C. Detail of the boom.

I arrived at a 5-element design attachment.

14 73 AmateurRadio Today . May, 1992

The LPDA

I wanted an antenna for back
packing that would be very

portable, ve ry small, have high
gain, a good fib ratio. and cover the
whole 2m band . Not a small wish
list!

Consulting my trusty ARRL An
tenna Book , I expe rimented with
quads (too bulky and fragile) , ver
tical s/ground planes (low ga in and
not directional) , and yagis (too big
physically , and small bandwidth).
T hen I found what seemed to be my
dream antenna-the Log Periodic
D ipole Array . Never seen one'!
Just look at the roofs in your neigh
borhood-many TV antennas are
LPDAs!



1-800-TRU-HAMM
1-313-771-4711
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Reference

1 2 3 4 5

first element, top-right-ro-bottom-ieft for the
second, and so on (see the photos and Figure
I). This is to give a 180degree phase shift to
each pair. Attach a nut, finger-tight, to the
element segment protruding from the boom.
Measure each element length from the boom
center and file or grind off the excess. Do the
same with the threaded element past the nut.
To attach the feedline, solder the conductor
and shield to small brass washers and secure
to the boom with brass hardware.

Figure 1. Construction details ofthe LPDA antenna. Note that the feedpoint is located !1 N in
front ofthe shortest elementpair.

Contact Dave Koslow N2KLK at
33/5 Hamilton Rd.• Fairlawn NJ
074/0.

Alternatives

There are many ways to construct a LPDA.
My two antennas were radically different in
construction style and both work fine . In my
prototype, the elements were 3/8" aluminum
rolled tubes from an old TV antenna, held in
to a copper tube boom with sheet metal
screws. The boom insulators were PVC pipe
welded together.

If you can't find aluminum tubing, 1/2"
copper tubing works just fine. Because of the
difference in diameter (it is really 0.625 N

o.d.), the antenna requires a different spacing
of the boom halves. Sec Table I for the speci
fication.s. If you don't have access to metal
shop tools, try contacting a local high school
industrial arts shop. Surely a little fast talking
(and maybe a ham radio demo) can get a few
pieces threaded and drilled. You could also
try using plain aluminum rod with speed nuts
instead of threads. This will make portability
a bit tough, though. Another possibility is
threaded steel rod for the elements. Use your
imagination-the dimensions and spacings
are all that is critical.

Mounting is somewhat an individual thing,
but there are some guidelines to follow. Be
cause the whole antenna is active, it doesn't
like metal masts too close. This is especially
true with vertical polarization. You should
have a nonconductive mast at least ION be
yond the longest element tip before a metal
mast. I use a 3' PVC pipe on a small metal
mast for backpacking DX. The antenna rests
in a slot at the top and is held in place by a
slotted PVC end cap. One end has a slot for

vertical polarization; the other end
is horizontal. This works pretty
well for temporary setups . I
haven't worked much on a penna
nent installation. Whatever you
come up with, make sure you don't
short the two boom halves togeth
er. If performance (or SWR) is
poor, check that the elements are in
proper order, and alternating left
to-right and top-to-bottom. It is
very easy to make a mistake, so
check carefully. This has "got"
me several times in the hills.

I have had great success with this
antenna, on repeaters and SSB, ev
erywhere from mountaintops to my
back yard. Try it. I think it will be
the best portable antenna you've
ever had. III

0.614' spacing
0.652' spacing
0.767" spacing
0.815' spacing

Element Spacing
Reference

16.78cm (6.61")
lS.52cm(6.11 ")
14.36cm (5.65")
13.28 cm (5.23')

tion . Cut off the excess boom material, about
1/4" behind the longest element, and 114" in
front of the feedpoint. Assemble the two
boom sections together with nylon hardware
and sufficient washers to provide the speci
fied gap. The two halves must be insulated
from each other, as they are the activeparts of
the feeder.

Cut each element about 1-1 /4 N longer than
the finished size to allow for threading and
tuning. Using a 1/4-20 die, cut about 1N of
threads on one end of each rod element (see
Figure 2). Put a nut on each element, spin
ning it down to the bottom of your threaded
section, and tighten it in place with a wrench.
In a LPDA, the feedpoint is at the front of the
antenna, so the smallest element goes here .
Each element half is screwed in to the boom,
alternating top-left to bottom-right for the

Table 1. Logperiodicdipole arrayspecifications.

Boom Spacing (Center-to-Center)
0.500" boom & 0.250" element
0.500' boom & 0.375' element
0.625' boom & 0.250' element
0.625" boom & 0.375" element

Specifications
Frequency ranqe: 144-148 MHz
Gain: 9dB
FIB ratio: 15 dB
Half-power beamwidth: 25 degrees
SWR: <1 .5:1
Boom length: 25"
Longest element 41 +" (total)
Packed size: 25" x 1.5"

Finished Element Halves (2of each)
Element 1 52.44 em (20.65")
Element 2 48.5Ocm(19.10 ")
Element 3 44.86cm(17.66")
Element 4 41 .5Ocm(16.34")
ElementS 38.39cm(lS.11 ')

o

""]ig? tJ&MZ. ;

OJ»)>»

1- " -I

Boom Spacing ..;;- ~~~:~~~~~(See Table 1) -L [

Figure 2. Cut each element 1_1I4 N longer
than shown in Table 1. Then cuta I" length of
screw threads on one end of each element
w inga 1/4-20 tap anddie set.

scribe a line down its length with a pencil,
using the block surface as a guide. This will
be your drilling line.

Now rotate the tube so that the line is per
pendicular to the block. Drill a small hole at
each end of the boom section and
secure the boom to the block with a
small screw. Now layout the hole
spacing, starting with the first hole
about 1_1I4 N from an end. The
measurements for hole spacing and
element length are given in metric
terms for greater accuracy. Mark
each point with a center punch or
hammer and nail to prevent drill
skip. Drill and tap each hole for a
1/4-20 thread . These are for the
elements to screw into. Drill a
small hole, about IIr forward of
the smallest element . This will be
the feedpoint. Remove the boom
from the jig, rotate 90 degrees,
then secure it again with small
holes and screws at the ends. Now
drill three 1/4" clearance holes, at
about 3N

, 13" and 23" from the
longest element end. These are for
securing the two boom halves. Re-
peat the process for the second sec-
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' 8A handful of Bird's .;0,' (or a s low as 50 kHz

unique 7-level plug-in wi t h a spe cial e le-
elements and a 4410A ment) to 2.3 GHz.
series THRULIl\~ watt- The secret is in the new
meter, lets you cover wide 4410 series elements pro-
power and frequency ranges viding seven power ranges
anywhere _ engineeri ng lab, instead of one, with ~5% read-
production floor, service bench ing accuracy. Simply select the
or in the field. range you want with a front-panel

Inside Bird's 4410A di rectiona l rotary switch .
wattmet er is a patented , sel f- Available in 4 versions: battery port-
balancing br idge detect - h I b a b le , AC and battery
ing scheme that permits u' ~ se ut portable , rechargeable
fas t , accurate r ead ings n'1i\;D portable, orACandbattery
from 2mW to 10kW over ... rack mount. Carrying case
frequencies from 200 kHz optional.
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73 without several hundred pounds of
bulky back issues . Our 24x tcne have 9B
pages each and will fit in a card file on
your desk.

EVERY ISSUE
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on microfiche!
The entire run of 73 from October , 1960
through last year is available .

We offer a battery operaled hand held
viewer for $75, and a desk model for
$220. Libraries have these readers.

Your fu ll satisfaction is guaranteed or
your money back . Visa/MC accepted.
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FEEDBACK

In our COfltinuing effort to present the best
in amateur radio features and columns, we
recognize the need to go directly to the
source-you, th e reader. Art ic les and
columns ere assigned feedback numbers,
which appear on each article/column and
are also listed here. These numbers corre
spond to those on the feedback card oppo
site this page. On the card, please check
the box which honestly represents your
opinion of each article or column.

Do we rea tly read the feedback cards?
You bel ! The resuhs are tabulated each
month , and the editors ta ke a good, hard
look at what you do and don't like . To show
our appreciation, we draw one feedback
card each month and award the lucky win
ner a free one-year subscription (or exten
sion) to 73.

To save on postage, why not fill cut the
Product Report card and the Feedback
card and pUI them in an envelope? Toss in
a damning or praising letter to the editor
whi le you're at it. You can also enter your
aSL in our QSL of the Month contest . All
for the low, low price of 29 center

C1ACU 176 ON R£Al)£R SERVICE CAI'lO
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QRP Sidetone Companion
And part-time code practice oscillator.

by Charles D. Rakes KI5AZ

TO

""'"

CJaarl~s D. Rakes KI5AZ. P.O. Box 445.
Bemonville AR 72712.

SPl(fI

creased to 1 megohm. This will only be nec
essary if the sidetone circuit is used with a
super-sensitive keying circuit-which isn't
likely, but with Mr. Murphy lurking around
every corner, anything is possible.

The part-time code practice oscillator is
activated by inserting PI into either JI or 12,
and a key in the remainingjack.lfyou like to
fidd le with the sldetone's frequency, drill a
1/4" hole in the cabinetdirectly over R9, and
adjust away.

Building the Sidetone Companion

The easy way is to use a PC board and
follow the component placement drawing in
Figure 2. As you position each pan on the
board, double-check its value and electrical
location against the circuit diagram in Figure
I. In any case, the circuit is non-eritical, and
can be built breadboard style and housed in
anything you like.

The circuit board is cut to slide into the
groove in the side of the cabinet. The tele
phone headset (speaker) is located at one end
of the cabinet, hot-glued in place. The power
switch, the two phonojacks. and the plug are
located along one edge of the cabinet. The
battery fills the other end. Using the compan
ion, plug the key intooneofthejacks and ron
a jumper from the other jack to the .. key"
input of the transmitter. Flip SI on. and hear
what you are sending. Good QRPing! III

Fjgur~ 3. Pans placement.

Q3 is direct coupled to the collector of 02,
and when 02 is on, Q3's base is clamped to
near ground level, turning it off. With no
current flow through R4. Q5 remains off.

By closing the key, the positive voltage at
the base ofQI disappears , turning Ql andQ2
off; this allows Q3 and Q5 to tum on, bring
ing up the plus supply voltage to pin 14 of the
567 PLL Ie. The 567. connected in anaudio
oscillator circuit, produces an audible tone sig
nal that drives Q4. Q4's collector supplies au
dio to the speaker through a current-limiting
resistor, R8. R9 sets the sidetore's frequency.

Three transistors are used in the front end
to isolate the sidetone's circuitry from load
ing and falsely keying the QRP transmitter.
For even greater isolation, Rl can be in-

Figure I . SchematiCdiagram o/ the Sidetone Companion.
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I f you' re a QRP enlhusiast who enjoys
building and operating small QRP trans

mitters, and you're doing so without the ben
efit of a built-in sidetone generator , take a
look at our QRP Sidetone Companion and
pan-time code practice oscillator. This inex
pensive, easy-to-build project can add a
pleasant sidetone to almost any QRP trans
mitter, and serve double duly as a code prac
tice oscillator for a soon-to-be ham.

Five transistors, a few capacitors and resis
tors, and an IC occupy a small PC board
measuring 7/8~ x 2-114 ~ . All of this along
with an on/off switch, two phone jacks, a
speaker , and a 9-volt battery , share space
in a small plastic cabinet from Radio Shack.
If you don't have a junk box to scrounge
from, you can end up with ten dollars or
less in the project by prudent component
shopping.

The Inner Workings

To see how the circuit goes, take a look at
the schematic diagram in Figure I . The cir
cuit is designed tooperate with mostany QRP
transmitter that uses a positive keying voltage
(most do). Two phono jacks are wired in
parallel with the center conductors connect
ing to the base ofQI through a 680k resistor.
C5 eats any stray RF that might come in on
the key leads. The positive keying voltage
turns QI on. The emitter of Ql is direct
coupled to the base of Q2 , turning it on also.

Plrts list
R8".
""Sl....,

Figuu 2. PC board/oilpanem,
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Number 7 on your Feed back clIrd

The Copperback Beetle
A new type of "bug."

by Charles D. Rakes KI5AZ

Figure 1. Schematic diagram.
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made up of gates " C" and " D."
The self-completing function is ac
complished when the output of gate
" C" (pin #10) goes low, holding
the dit input circuitry low for the
time duration of the dit. The posi
tive output at pin #11 of gate " D"
passes through D2, turning on QI
to activate the keyed output du ring
the dit period.

The "dah" (right) paddle circuit
operates in a similar manner, with
the positive output at pin #4 of gate
" B" passing through 01 , switch
ing Ql on to supply a keyed output .

A 39 pF capacitor at the input of both the
" A" and " B" gates routes any stray RF to
circuit ground .

Building the Beetle

The Beetle uses the very same hard
wood base and paddle setup as the Cop
perhead keyer used (sec Figures 2 and 3).
The circuit can be constructed breadboard
style or, to make the job easier, with a PC
board. However you build it, take special
care in handling and installing the CMOS
chip .

Woodworks

Shape the keyer 's base out of a hardwood
block 3 ~ x 8-112" x 1-114", as shown in

~...
Photo A. The Copperback Beetle electronic bug.

are needed to repl ace the many monkey-mo
tion mechanical parts used in a typical bug .
Also notice that an onloff switch isn ' t needed
because the standby current is almost nonex
istent. At rest, the battery will stay up for its
nonnal shelf life .

The heart of the beetle is a single 4093
C MOS quad two-input NAND Schm itt
trigger IC. The " dit" (left) paddle is con
nectcd to the input of gate "A" through a
lOOk resistor, and on to the positive voltage at
the output of pin #10 of gate " C," through
fou r se ries 10 megoh m res istors . T he
minute current flow through the 40 megohm
resistors holds the gate's input high . In
standby the gate 's output, pin #3, is low.
When your skin resistance bridges the pad
dle-to-circuit ground , the gate' s output goes
positive, starting the dit generator , which is

I n the May 1991 issue of 73
Amateur Radio Today , I in

troduced the "Copperhead" key
er paddle that electronically re
places a mechan ical paddle . Just a
few days after the magazine came
out, a fellow ham, Floyd Deen
AA5QY, asked if I could design
an electronic replacement for the
cantankero us " Bug " ke ye r.
Here are the results.

T he "Coppcrback Beetle "
performs like the famous Bug
happily generating dits automati
cally , with the last dit a twin ofthe
firs t, no matter how many are in between .
Also, the built-in dit generator is self-com
pleting. Dahs are produced like the Bug-foe
as long as you like. And ,like the Copperhead
Keyer, the Beetle is touch -activated and will
operate most commercial solid- state rigs with
positive keyi ng .

The Beetle is an excellent trainer for any
one who wants to learn to use the mechanical
Bug because you can slow the dit maker to a
snail's pace , or rack it up to a mach ine-gun
like speed. If you've been up to your Adam' s
apple with dits try ing to master a Bug , then
give the Copperbac k Beetle a shot. You
might even like its feather touch .

Circuit Operation

Look at the Beetle' s schematic diag ram in
Figure I . See how few electronic components
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ALL ELECTROniCS CORP.
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" TOLL FREE ORDER LINES ' '
': 1-800~826-5432 : ,
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Contact Charles D. Rakes K/5AZat P.O. Box
445, Bentonville AR 72712. Please enclose
an SASE.

withan " L" bracketmade from a spring steel
9 volt battery holder, and is mounted to the
edge of the cavity with a wood screw.

Checkmg the Beetle Out

With a battery in place. take a YOM in the
RX-I position and connect the positive lead
(don't rely on red to mean positive; check it
out) of the meter to the tip of the keyee's
output plug, and the meter's negative lead to
the common sleeve on the plug.

Position your wrist on the grounding pad
and touch the "dit" (left) paddle. The meter
should go from infinite resistance to approxi
mately half-scale, and wiggle back and forth
at the dit rate. Adjust Rl3 for the desired dit
rate. Now touch the " dah" (right) paddle and
themeter should go from infinite resistance 10

near zero. If so, you're ready to dit dah in
style. III

Figure 4. PC boardfoil pattern.

base with glue and a single wood screw. A
long solder lug extends from the wood screw
through a hole in the base (see photo of the
completed key) to the cavity where it con
nccts to circuit ground.

The paddles are mounted to the spacer
with nylon 6-32 screws and nuts. A long
solder lug on each paddle is secured by the
nylon hardware and extends through the
base connecting to the circuit, as shown in
Figure I .

Figure 5 shows the component side of the
circuit board and the pans placement . Mount
the parts as shown and solder them in place.
Then connect the paddles, grounding pad,
battery snap, and output plug wires to the
circuit board.

Mount the circu it board , with the I
megohmpot towards the back, to the inside of
the cavity with two 1/4N plastic spacers and
wood screws. The battery is kept in place

Figure 3. Paddle dimensions.

Copperback Beetle Parts List

a-von transistor battery
39 pF ceramic disc cap
0.1 IlF ceramic disc cap
0.01 IlF ceramic disc cap
1N914 silicon diodes
4093 quad 2-input NANDSchmitt trigger
2N3904 NPN transistor
100k 1/4 wall resistors
10 megohm 114 watt resistors
220K 1/4watt resistor
4.7k 1/4 watt resistor
1 megohm pot
minior standard 114·
Hardwood material, circuit board material, battery snap, nylon
hardware, solder lugs , wire, solder, etc.

81
C1,C2
C3,C4
C5
01 ,02
IC"l
Q1
R1 ,R2
R3-R10
R11
R12
R13
Phone plug
Misc.:

Figure 2. Carve a 2-112" long by 2·1I4N wide
by 1N deep cavity in the base to hold the
circuit board and battery.

Cut a paddle spacer from the same hard
wood material to the dimensions shown in
Figure 2. Cut two paddles from circuit board
material to the sizeand shapeshown in Figure
3. Drill two holes in each paddle to match up
with the two holes in the spacer block, then
use a file or belt sander 10 round the comers
of one end ofeach of the paddles. Smooth the
edges with fine grit sandpaper.

Now you can drill the paddle mounting
holes through the side of the spacer block as
shown, and then drill two holes in the bottom
of the spacer. Thread each for a 6-32 metal
screw. Drill four holes in the base, then
mount the spacer board in place with two
5/8 ~ 6-32 screws.

The grounding board, a section of circuit
board 5-3/8 ~ x 3~ , is mounted to the keyer's

I~'---<j :stf.l" -
3 114'

...,..~ -O-~,- 0
lit" L >Kl~t -e Sm E VIEw 0

.Is'
.. --, L

k~,\>Kl~E .7 lit "

U C ' ~C\lIT eO"~ D ....ODlI: 0 - 0 - ---1 P"DD~E SP"C E~ SL.DC~

i 2 ~ E o' D ) I I

L".~
I '" 2;=:::::)-~ D~ I ~~ .. .. 0 TlP
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r
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- ,..---.I "'.=---J L" e -L
2 13116· -

I S 3fe ' I
•

You can buy a complete kit ofparts, including a shaped base and spacer ready for stain or
paint, paddles, hardware. circuit board, and all components, postpaid for $29.95 from
Krystal Kits, P.O. Box 445, Bentonville AR72712.

Figure 5. PCboard partsplacement.
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oOor>. Boln mOk••nd spa..... or •.-. 1nIwl """nection.,
E"Oy 1Iook"P 10 . ny _, and tolopl>one .... requl..s
oodo_ <:onna<:tion' e..yl o bulld 21C c>rcuit. Can 01""
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~PHun~ unOERS CALL
= 716-924-4560

FAX 716-924·4555
RAMSEY ELECTRONICS. INC. 793 Canning Parkway, Victor, NY 14564

$1 1.95
.. . " $18.95

$18.95
. . $16.95
. , U95

$8.95
5995

$199.95

R$6-10
$249500

BRO"'OlI...NO
PRE.....P
VOf)' PO$I<'IM ..n. ili...
o ll ·pu'po.., pr• • mp,
id eo t to ' oo on " ",.
TV• . VHFIUHF ng•.
<:oon.....,Lo OOiSO, 20
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G Hz, 9V-1 2 VDC OJ>
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SA-11<i1 . . .. , $,. .&5

LO NOISE PR E.....PS
Ma'. th. t ' 0;;;• • 0' com.
"' l IVE' Sm. 1 ..... tor H Oy
installatiOO ","n fM) tLlflOd
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' ''C''pl ion' S pa c ,ty bond'
;1M-PA-l 0, Z20 MH.z-PR
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E",,",,~ $11.95

FMWIRWSS
MIlE KITS lSi! ,~,lJ S HOWN

P,,~ t"" ""il lhal· . rignl !or 1'3" . ...~
unita nanom~ <tabl• • ;gnal in sa
106 MHz FM band up 10300' • • copt
lor III power FM-. , l>a1 __ UP to ".,m.

FM·l, ball., ""it . $5.95
FM-2, .. ot>ove bul wiln_mike

preamp . $1.95
FM-a, long ' . nge. high power"'l11
""I}' ..nsll"" a udio 010<:I00 , pic ka
upvoO:>a0 10 ' aw.y . 11•. 95

FM.s. compla", oniI _ CO...
t>a~aty• ...~h. """'''''a,and t>uin..n
COIWIan"", m i~• . E",,"lonl bdality,
......... ....... I , "~ , . , " , $ 1 6 ,9~

FM..:IWT, ... . t>ove, t>ul fully wifad
and _ __ .. $19 .95

SMC. ...n..tu,," ..ns~ive _ 0 c.'·
tridg/l lor FM· l . 2, ' $ 2.95

~~ ,,,,'St- "'",." .,..
~ ~ ~~.""""....
'111< "" " ~ " ' ''''...:l'?
IiHl .j,~ $ ~. ~".

.. WJ 9S
m .

. . $12.95

SUPER S LEUTH
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SPEAKER PHONE
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9 0 .1 Hz. 1 Hz. 10 Hz
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SYNTHESIZED
SIGNAL GENERATOR

P"'CKET RADIO
T"" """ """"""' .......ilabla
tor ilia Commodora 6l lP-6olAI
ort... Illl.loPC (P.fflMl. EO' j'"
• • mbly "NO TUNING" I" ,
-. FIl'EE diSk oottw"",. PC
lIoa'll and Fill O'X........atiOrl

Krr P-&IJ,
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CASE CPK

ACCESSORIES FOR COUNTERS
TOIeoeop;c; ship .nte"". _8NC pI"Il, WA- l 0
HiIlhimpedan<:e 1"0I>0. 1ig~ Ioa<lOng, HP_1 , . ,
Low-puo 1"01>0. O\. ,lio ..... LP·l
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CT.goo....n limabaoe, 0.1 ppm .",,,"ocy.OV_1 .

F.. llAlltO
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2M POWER AMP
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COM-3
$2795"

BROADBAND I'----,..,PREAMP • '8 ", • I
~'-".~

800.1 tn_ igoot. to you'
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1000 MHz. 3 c1B NF. 8Nt <:onnac1"",
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$59 .95

< 25 mV 10500 101Hz
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< 10 mVl0 150 MHz
< 150 mVlo eoo MHz

< 25 mV 1050 MHz
< 10 mVto l GHz
< 50 mVI0 2,5 GHz

< 25m" 1050 MHz
<15 mVto 500 MI--Iz
< l 00 m" to 1 G I--Iz

<50 m"

E..yto build _ amp """ e......
_Qltin. l W in. 8W Oul. m in.
11lW ""'. 5W "1or sow 0..-. 5orno
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CIR~ 232 ON READERSERVICE CARD

NEWI
400

WATTS

n SYSTEMS TIL 213047H591
P.O. In 25145 FAl213-41HD31
1M AlieIn. CA 90025

TE
SVSTEMS

50 Mllz 05208 .5 25 BNC
50 Mllz 0520N .5 25 II 'J.
144 Mllz 14208 .5 24 BNC .~'...
144 Mllz 1420 N .5 24 N '
220 Mllz 22208 .5 22 BNNe . ... .. 'a.:
220 Mllz 2220 8 .5 22
440 Mllz 44208 .5 18 GMC
440 Mllz 4420N .5 18 II
Consult ,our localdealer or Itld direc:1fv for
furtber producl informalioll. All Produtls Made In
USA.

AX Preamplifiers
NF Gain

Band Model (dB) (dB) Connllclor

50 MHz
05086 1 170 28 15/0.6 Sl:Iftdard
0508R 1 170 28 -I- Rlllnier
05106 10 170 25 15/0.6 Sindanl
05 10R 10 170 25 -I- Repeallr
05506 10 "0 60 15/0.6 'PA
0550RII 10 "0 60 -I- Rlpallr IIPA
0552G 25-40 400 55 15/0.6 "A
0552RII 25·40 400 " -I- Repelter II PA

144 MHz
14036 1-' 10-50 6 15/0.& LPA
1409B , 150 25 15/0.6 Studard
1409R , 150 " -I- lIepealer
1410G 10 160 25 15/0.6 Sbndlnl
1410R 10 160 " -I- Rlllulir
14126 25-45 160 " 15/0.6 Standanl
141211 25-45 160 19 -I- Rlpealer
14506 10 400 " 15/0.6 "A
1450HII 10 400 " -I- Rlpealll'IIPA
14526 25 400 50 15/0.& 'PA
1452RII 25 400 50 -I- HepalarllPA
14546 50·1 00 IUD " 15/0.6 "PA
1454RII 50-100 "0 " -I- Rlpeallr II PA

220 MHz
22106 10 130 " 12/0.7 Stamlan!
22 10R 10 130 19 -I- Repeater
2212G 30 '30 16 12/0.7 Sl:Iftdanl
2212R 30 130 15 -I- Hl,aler
22506 10 2Z0 ., 14/0.7 "PA
2250R8 10 280 " -I- Rlpealll'lIPA
2252G 25 2Z0 36 14/D.7 " A
2252RII 25 280 " -I- IIlpuler IIPA

440 Mllz
4410G 10 100 19 10/1.1 Sta ndard
4410R 10 100 16 -I- Rlpeeler
44126 20-30 100 19 10/1.1 Staldan!
441 2R 20-30 100 18 -I- IIlpullr
44506 10 115 31 1211.1 "A
4450RE 10 115 31 -I- RepulerllPA
44526 25 115 " 12/1.1 "A
4452RE 25 115 " -I- HBjlulerllPA

~ . ..-rt
...1 ~l ~
_.~

MODEL1410G MODEL14506
An amplifiers (Ion-rpt~ Ire linear, 11I-lIllMI. wll~ flllly
aulomallc T/R Iwilcbin; and m capablity. lb. receive
prumps us. BaAs FET devices nledal.5d8 NF wll~ + 18
dBm 3n! . n1 er IP. LPA, Siandan! and IIPA amps Ire
inillmitlill duty desl,1 suitable ler bin and ",,~Ie

oplnlioll. Repnler amps are C1Ift tlluouS duly. class C.
Amplifier capabUlIles: 1I1, t-power, all1lW Ir wide-
and: \0D-200 Mllz. 225-400 Mll z. \-2 Gill, MIlitary
(28y!. Commercia~ elt.- celsentltllry. ACIImplela lineof
Rl prelmps aln lYIila~le.

GO WITH II:IE WQHLD LEADER IN LOGGING SOFTWARE!

J OIN TODA Y. For more information, call nr write for your free
information packet. Or send your dues now, cneca or charge: $30 U.S.,
$.16 Canada / Mexico, $45 all else. ($16 towards the AMSAT journal.)

The WB20PA LogMaster

C1RCL£ tl56 ON READER SERYICE CARD

It 's Fun! It's Easy! It 's Exciting!

AMSAT Has Established Amateur Radio
As a Permanent Resident in Space!
From operating any of 12 Amateur satellites circling the globe today to
participating in Amateur Radio activities from the Space Shuttle, the benefits of
space based Amateur Radio are available to you by becoming an AfvI$A T
member. Our vo lunteers design. build and launch state-of-the-art satelites for use
by Aadio Amateurs the world over. We provide educational programs thai teach
our young people about space and Amateur Radio. Most of all, we provide our
members with an impressive array of member benefits including:

• Operating aides such as discoun ted tracking software and land line BB$ .

• An extensive networ k of volunteers 10 provide you local techn ical assistance .

• The AMSAT Journal, your bi-monthly period ical devoted to the

Amateur Space prog ram.

P.O. Box 474, Middletown, NJ 07748, U.S.A., Tel: 1-800-538-0001
Out<ideof U.s. And Canada: (908) 495-5066

VISA a nd MasterCard Accepted
·Prrf...iOll~1 SOJI<......'(It TN Rmii<J ....""'I'u', - Til" Di!frrmct I, el",.. T~ 5<,"

Come see us II Daytoo, BooIh 1469. European Distributor: L E. Reimer.; Bo~ 213. 5-261 23 Litndskrona, s.......d"" Tel: 0418-13926

CIRCLE 91 ONREADER SERVICE CARD

HF Logging System for PC Compatibles
• QSY and Send OX SpOlS from OX PacketCluster Window. • UsedBy The Gordon West Radio School
• Kenwood Sicom, and Yaesu Rigs.S!'pported, • Featured At The WSMIR Space Exh ibn.
• Import Kl 'EA CT (Or Ally Other Formal Upon Request). • Simple To Operate, Full Rlatured, and VOI)'Powerlul.
• AIllo "Needs" Indicator As You Enrer Log InfOlTrnl riofl. .30 Day Money aaell Guarantee

$69.95 Complete, Demo Disk $5.00 (Refundable With Purchase)

Sensible Solutions

AMATEUR RADIO EQUIPMENT
CALL emBInc. 800·942·8873

For Your Best Price
Authorized dealer for Icom, Kenwood, Yaesu,
ASTRON, Belden, Bencher, AEA, Cushcraft, MFJ, RF
Concepts, Hustler, Kantronics, WIlson, Diamond,
Ham-IO, Larsen, Wm. M. Nye, B&W, ARRL, Ameritron,

Epson, Farr Corner, DTK

1057 East 2100 South, Salt Lake City, VT 84106
801·467·8873
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73 Review
by Bill Clarke WA4BLC

The MFJ-247
Antenna Analyzer
SWR analyzer with a built-in frequency counter.

NumberS on your Feedback Clrd

MFJ Enterprises, Inc.
P.O. Boll 494

Mississippi state US 39762
Telephone: (800) 647-1800

Price Class: $190

L est year I reviewed the MFJ·207 HF SWR
analyzer from MFJ (see the January '91

issue, p. 18). /I is an excellent device and it
sure helped me set up my antenna system.
This unit had a mechanical dial which gave me
a good relative idea of the antenna's resonant
point. However, to determine the exact reso
nant frequency,the user has to set up the un it
by either beating a signal on a receiver or
using an outboard frequency counter.

This was not a real problem for me, as I had
a eatterv-cpererec counter and could plug it
into the analyzer to gel exact frequency read
out. But suppose I didn 't have a counter, or
didn't want to carry two separate devices and
their connection wires? Why not a combina
tion unit thai reads the SWR and frequency
simultaneously? Well, that is exactty what
MFJ has done with their model MFJ·247 HF
SWR Analyzer.

What Is an SWR Analyzer?

The MFJ·247 is used to accurate ly find the
SWR of an antenna at the shack feedline, the
antenna, the tuner, or any point between. No
RF signal is required from your transmitter.

The new analyzer is completely portable for
field use, meaning no trips back to the shack
to check SWR on you r antenna. It provides a
means lor eliminating on-the-air tune-ups for
selti ng up an tennas, or when adjusting a
tuner. Trimming and adjusting can be done at
the same l ime measurements are made.

Using the MFJ·247In Ihe Field

Although the analyzer is very simple to op
erate, a qu ick read of the instructiofl manual is
advisable. It won't take more than five min
utes, as the instructions are clear and simple.

Using the analyzer lor sett ing up a new 160
meter dipole, I initially figured the leg lengths
of the dipole to be 126.5 feet each. I cut the
legs a couple of feet ever-sue (a recommend
ed practice). After assembly, the antenna was
hauled into place. Connecting the analyzer 10
the feedline at the base of the tower, l se lected
the 1.8-2.9 MHz band (the other bands are
3.2-5.3, 6.5-11 , 12-21 , 18-30 with overrun
on each) . The tuning knob was slowly turned
until the meter showed the lowest SWR point.

When the lowest point was located, I read
the frequency from the lCO indicator, which
showed 1.795 MHz. I brought the antenna
down and trimmed some wire off each leg,

Photo A. The MFJ·247 digital $ WR analyzer.

raised it again, and rechecked the lowest
SWA point. The readout was 1.846 MHz.
Close enoughl

The dipole was put in place and tuned with
out retuming to the shack. There were no on
me-en tune-ups. I merely connected the an
tenna's feedline to my remote antenna switch
and was finished with my outside worK.

Checking Feedlines in the Shack

I hooked the analyzer onto the feed line in
my shack to assure that all was going to won;
as planned. A palch line was run from my
transceiver selection switch to the 50-239 on
top of the analyzer. I checked each antenna
for exact the frequency of the lowest SWR,
and made a notation in my stalioo log.

If you are unsure of an antenna's SWR at a
specifIC frequency, just tune lhe analyzer until
it displays that frequency and read lhe SWR
from the meter.

II is particularfy interesting 10 make SWA
plots of multiband antennas. Generally you
will discover there are multiple points 0' low
SWR, often where you may nol expect them.

Graph paper will he lp you make permanent
records of the SWR plots of your antennas.

Adjusting a Tuner With the 247

You can use the SWA Analyzer as an aid in
adjusting an antenna tuner without putting out
a callier on the air. By using a good quality seU·
grounding coax switch, you can select between
the transmitter and the analyzer on the input
side of an antenna tuner. Once selected, tune
the analyzer to the frequency you will be trans
mitting on and adjust the tuner for the lowest
SWR reading on the analyzer's SWR meter.

Just swilch the feedl ine back 10 Ihe trans
mitter and you are ready to operate. A word 01
warning: 00 NOT TRANSMIT INTO THE AN·
AlYZER or you will fry it !

Frequency Counter

The analyzer also functions as a frequency
cou nter with up to six decimal places of dig.
play (t.e. 146.310025 MHZ). This gives the
MFJ·247 a dual purpose: an SWR analyzer
and a frequency counter in one box.

I should note that the counter is not very
sensitive, and, as is mentioned in the manual,
the use of a "times 1" probe is recommended .
For service work inside a transceiver this
would be necessary, but for general frequen
cy checking a rubber-duck on the top BNC
connector is sufficient.

The manual has some good information
about coax teedune losses and explains why
high SWR can inc rease these losses. Also
included is a sample SWR antenna plot chart,
wh ich can be copied.

My Recommendation

I enjoyed worXing on my antenna system
with the original antenna analyzer and using
the MFJ-247 jusl makes it easier since every.
thing is inside one box.

Anyone worting with antennas will find a
use for the analyzer. It wi ll be a real help lor
tuning a beam on lopof a tower and setting the
bands on a vertical. Also, the idea of " a no
carrier tune-up" is excellent. III

Specifications
Dimensions: • x 7.5 x 2.5 inches (WHO)
Frequency. 1.75-33.5 MHz
Power. 12 VOC @ 300 rnA
Baneries: 6 AA
Counter Sensitivity: 600 mV
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Battery Watchdog
Keeps your battery up to snuff.

by Martin E, McCoy WB0TCZJ7

M y station ru ns primarily from a 12 volt
deep cycle battery under the shack,

providing emergency power capability at a
moment's notice . However. my 2 meter all
mode with a 170 wan linear drains the battery
rapidly during my sessions as Net Control.
and my other station equipmem just adds in
sult to injury . With more 12 volt equipmem
planned. and my habit of forgetting to tum
the charger on and off as needed to keep my
battery fully (but not over) charged. I needed
something to monitor my battery status and
keep it charged .

With this in mind. I dec ided my battery
watchdog should rum a charger on when the
battery voltage drops below II vol ts, and turn
it off when the battery voltage rises 10 14
volts.

The parts for the watchdog are easy to find
at Radio Shack, a discount sto re and a qu ick
stop at a TV/stereo repair shop (or parts
house). (See the Parts List.) IC you refer to the
schematic (Figure I) , my explanation of this
circuit will make more sense.
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Figure I. The schematic diagram of /he baiter)' watchdog.

Charger-On

Zener diode DI conducts as long as the
battery voltage is over 11 volts. To maintain a
stable voltage, this diode must conduct at
least I I rnA, and since I don't want to draw
more power than necessary, the series resis
tor of 680 ohms will keep the current down to
a reasonable 16 rnA. Since I wanted a high
(logic l) signal when the battery voltage
drops below II volts, I used the II volt out
put from the zener regulator to drive one of
the four gates in the 4001 CMOS quad's two
input NOR gate. By tying the IWO inputs 10

this NOR gale together, it fu nctions as an
inverter. Since it is a CMOS gale, it will
operate directly from the 12 volt battery, and
an II volt input won't hann it.

Charger Ott

Zener diode D2 conducts when the battery
voltage exceeds 14 volts. To mai ntain a stable
voltage, D2 must conduct at least 8 .9 rnA,
and since I don't want to draw more power
than necessary, the series resistor of 1200
ohms will keep the current down 10 a reason
able 12 rnA . Since this ze ner regulator pro
vides the high (logic 1)output I want when the
battery voltage exceeds 14 volts, no inverter
IS necessary.
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Charger Control

One of the fli p-flops in the 40 13 CMOS
dual D type flip- f lop is used to tum the
charger on and off. If the Q output is connect
ed to the D (Data) input and the dock inpul is
grounded, then it behaves as an R-S flip-flop.
In other words, when a high (logic I ) is
applied to the S (Set) terminal , Q goes high
and remains there until a high is applied to
the R (Reset) terminal , causing Q 10 go low
(logic 0) .

Operation

Assume thai the fli p-flop is off-that is, its
Q output is low. with Q low, no current is
supplied to the NPN Darlington Q I , it
doesn't conduct and relay KI is open, leaving
the battery charger off.

Whcn the battery becomes discharged, the
voltage available drops below I I volts. The
regulator circuit containing DI ceases to con
duct, removing the input from ICI . Since Ie ]
is a NOR gale operating as an inverter , a lack
of input causes the output to go high. Since
this output is connected 10 the S (Set) input of
IC2 (the fli p-flop), the output Q goes high.
This high output passes through R3 10 keep
the base current through Q I to a reasonable

value. Since Q I is a Darlington transistor
with a gain of at least 2500, this small current
through the base is more than sufficient to
allow the transistor 10 pass the 38 rnA re
quired to pull relay KI in. When this relay is
energized, the battery charger begins charg
ing the battery.

When the battery chargcr starts charging
the battery, the voltage available rises above
11 volIS. This causes the regulator circuit
containing 01 to begin conducting, supply
ing a high to the inputoflCI . As you remem
ber, IC I acts as an inverter, so itsoutput goes
low, removing the high to the S (Set) input of
IC2. But Ihe output Q of the flip- nap remains
high because the R (Reset) terminal is not
receiving a high from the regulator circuit
containing D2.

When the battery is fully charged, the bat
tery voltage exceeds 14 volts . The regulator
circuit containing D2 conducts, supplying a
high 10 the R (Reset) input of IC2. When this
happens, the flip-flop resets, output Q goes
low and transistor Q I stops conducting, re
leasing relay K1. The battery charger stops
charging.

The diode across the coil of relay K1
clamps the voltage spike thai occurs when



n,ASTRON
II,,;, CORPORATION

9 Autry
Irvine. CA 927 18
(7 14) 458-72 77

MOOEL VS-50M

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

SPECIAL FEATURES '(lFQIMAfleE SPECIFICATIONS
• SOLID STATE ELEC~ICAUY' REGUlATED • INPUT VOLTAGE: lQ5.125 VAt;
• FOLD-BACK CURRENT UMlTIHG Pl'oleCts Power Supply • OUTPUT VOlTAGE: 13.8 vue :!: 0.05 volts

from excessive cooenl & continuous shorted output (Imema11y Adjustable: 11-15 VDCI
• CROWBAR OVER VOLTAGE PROTECTION on all Models • RIPPlE Lass than Smv peak to peak (full load &

1Ietp1 Rs-3A. 1S-4A, IS-&A, .S~ JlS.5l. low line)
• MAINTAINREGUlATION & l OW RlPPlf al low line input • All units available in 220 VN.; input voltage

Voltage (except for $l-11A)
• HEAVY DUTY HEAT SINK · QUSSIS MOUNT RJSC
• THREE CONDUCTOR POWER CORD except for RS-3A
• ONEYEAR WARRAID . MADe IN U.s.A.

Colors Conlinllous ICS· SizellNI Sh lPPln~MODEL Gr.y BI.cIt Duly (Amps' lAmps) H~ W~ 0 Wlllbl.

• l OW PROFI LE POWER SUPPLY
Sl·11A • • 7 11 23/. x754 x i}'/. 11

RS-l SERIES Conllnuous ICS· Size [lNI Shl'~'"jMODEL Duly (Amps' lAmps) H~ WxD Wl ( bl.
• POWE R SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE

RS-4l 3 4 3'1: x 6%x 7'1. 6
RS-5L 4 5 3'1. x 6'" x 7'1. 7

• 19" RACK MOUNT POWER SUPPLIES
C",UnbDUs ICS' Slze ll NI ShI'~ '" lMODEL Obly lAmps] lAmps) HxW xD Wl i bl.

RM-12A 9 12 5'1. x 19 x 8'1. 16
RM -35A 25 35 5'I. x 19 x 12'h 38
RM·SOA 37 SO 5'1. x 19 x 12Y. SO
RM -60A SO 55 7 x 19 x 12Y. OJ

• Separate Voll and Amp MeIers
RM-12M 9 12 5'1. x 19 x 8'1. 16
RM ·J5M 25 35 5'1. x 19x 12Yl 38

RM SERIES MODEL RM-35M
RM -SOM 37 SO 5'4 x 19 x 12'h SO
RM-60M SO 55 7 x 19 x 12 'h OJ

RS-A SERIES Co.. Cill illill ICS' Silllill S_i"il'
MODEL GrlY .... III, IA•••, fA.,11 NxW x' WI. llh.l

RS-JA • 2.5 3 3 x41,l,x 514 4
RS-4A • • 3 4 as x ea x s 5
RS-5A • 4 5 3'h x 6% x 7% 7
RS-7A • • 5 7 314 x 6'fl x9 9
RS-7B • • 5 7 4 x 71' x 10l£o 10
RS-l0A • • 7.5 10 4 x 7'hxl0% 11
RS-12A • • 9 12 4'lI x8x9 13
RS- 12B • 9 12 4 x 71' x 1Ql4 13
RS- 2<JA • • 16 20 5 x 9 x10'" 18
RS-35A • • 25 35 sxtt xu 27

MODEL RS·7A RS-SOA • 37 SO 6 X 13lf. x 11 46

RS·M SERIES CIIIIIIIII ICS' Sinlill UI"il l
MODEL III, lA• ••) I··.·) H x Wx D WI. (Ih.)

• Swi1chable volt and Amp meter
RS-1 2M 9 12 4\1 x 8 x 9 13

• 5epa"ale volt and Amp meters
RS-20" 16 20 5 x 9 x1 0'l:l 18
RS-J5I' 25 35 5 x11 x11 27
RS-"'" 37 SO 6x 13111xl1 ..

VS·M AND VRM·M SERIES • Separate Volt: and Amp MeIers . Output Voltage ad~bIe from 2-15 voIlS · C!.I'Tent limit adjustable from 1.5 amps
III Full Load

Cllli..... 'u· l i,lflll U t.,il '
MODEL ' II, lA•••] lA• ••) Hx Wx I WI. Ilh .)

@13.8VOC @10VOC @5VOC @1 3.8V
V5-12M 9 5 2 12 4'lI x8 x9 13
VS-2Of,l 16 9 4 20 5x 9x 10'l:l 20
VS-35" 25 15 7 35 5 x 11 x 11 29
VS-"'" 37 22 10 SO 6 x taa x 11 46

• var iable rack mounl power SlJpplies
VflM-35M 25 15 7 35 5'1. x 19 x 12'h 38

MODE LVS-35M VRM-50M 37 22 10 SO 5'1. x 19 x 12'h SO

RS·S SERIES • Built in speaker

""" C"l1ll1l1 ICS ' lin llNI UI.,II,
MODEL '0' '"'' 011, lA.,s) ••'1 I x Wx I WI·llh.)
RS-lS • • 5 7 4 x 7'1:1 x 10'4 10
es-ios • • 7.5 10 4 x 1'1:1 x 10'4 12
RS-12S • • 9 12 o4 'h x8 x9 13• RS-20S 16 20 s x ax tnw 18• •

' ICS-Ill!emliltent Conlrrttmicalion Service (5O'lI Duly Cycle: Slnin. on 5 min. off) CIRCI.L 18 ON READER SUlVlCE e.uto



flip- flop) this would be the 0 , S, C and R
inputs . If these inputs arc left floating (no!
connected to ground), the two CMOS inte
grated circuits are very vulnerable to damage
from static.

Mount the relay away from the other com
ponents on the board. Cut the extension cord
in the middle, and pass the two end s through
holes in the box. Connect the neutral and
ground wires back together with either wire
nuts or a careful solder job and insulating
tape. This is 120 VAC at significant amper
age you have available and it will do damage
if you make a mistake, so be careful! Solder
the hot wire 10 the Normally Open terminals
of the relay. The same precaution applies
here, so be careful! Secure the wires to the
circuit board near where they arc soldered to
the relay so accidental movement doesn't
twist them loose.

Whcn wiring the switch in the circuit , you
can add an LED and a series resistor (1000
ohms) if you want a power indicator.

When you place the pcrfboard in the box,
examine the area between the bottom of the
circuit board and the box for any possible
shorts. I neglected to do this and was reward
ed by an impressive display of sparks!

If you have problems with RFI from your
transmitters, ground the metal case. Add a
toroid coil in series with both the positive and
negative DC power leads. Bypass this coil to
ground with a ceramic capacitor (0.01 1lF) .
An electrolytic across the DC inpul will also
help. Additional bypassing may be needed on
the extension cord. Ceramic capacitors (0 .01
1lF) will help here , too.

My battery watchdog has worked quite
well. and I don't worry abou t a dead battery
or scrambling 10 plug the battery charger in
during a session as net control.

I want you to be aware thai a charging
lead-acid battery produces a sufficient
amount of hydrogen to cause a very damag
ing explosion. My battery is I'KlI. in the shack,
but under my home, vented to the outside.
Two AWG 00 cablesbring OC into my shack
with very little voltage drop (0 .5 volt mea
sured at 40 amps).

Now when the power goes off in the middle
of the sweepstakes or during a rare OX con
tact, youcanjust smile and keep hamming!.

Perts List
Description
11 volt 0.5watt zener diode
14 von 0.5 watt zener diode
4001 CMOS quad fwe-input NOR gate
4013duaHype o flip-flop
NPN Darlington transistor
680ohm0.5 watt resistor
1200 ohm0.5 watt resistor
3000ohm 0.5 watt resistor
lN4003 rectifier
$PSTswilch
SA 125V relay 12VDC coil
Project box
3-wire extension cord

Part Number
RCA SK11A15020A
RCA SK14A15023A
RS 276-2401
RS 276-2413
RS276-2068
AS 271-021
RS 271-Q24
RS 271-028
RS 276-1102
RS275-624
R$ 275-248
RS27o.233
NJA

A blank PC board is available for S3 + $1.50 shipping from FAR Circuits,
18N640 Field Court, Dundee Il60118.

OTY
1
1
1

1
1
1
1
1
1
1
1
1

1

1 -

The
Forbes

Group

P.O. Box445, Rocklin, CA 956n
Orders: 1·80G-551-5156

He trimmed my pertboard scrap to fit in
side the metal boll. ea...ily . I drilled

NO holes in the box and the perfboard for
mounting slandoffs before: beginning
construction.

Try to arrange the components on
the perfboard neatly . I find I make

fewer mistakes this way, and it looks better,
too. I passed the 12 volt power cord and the
extension cord (both in and out) of the boll.
using plastic crimp-style strain reliefs.

Tie all the inputs of all unused gates in both
ICI and IC2 to ground. For ICI (the 4001
CMOS NOR gate), this would be rnc six
unused inputs. For 10 (the 4013 CMOS

.,
REUlV

• •, .

Pln..e add $4.00 for shipping and handling. ueatee inquir ies im-ited.

Figure 2. PC boardfoil panem.

Neither can your neighbors . At last
a solution to antenna restrict ions.
The Ventenna" slips over your ex
isting vent pipe in less than 10 min
utes, and with 2.6 dBi gain, your
signal realty gets out. The Venten
na is virtually invisible. And , there's
no more rugged antenna made.

Call today to order your 2m, 220,
440 or scanner version of the Ven-
tenna.

Only $49.95.

CAN YOU SPOT THE ANTENNA?

Con.strucnon

I found that a perfboard and point-to-point
wiring was a good way 10 construct this cir
cuit. {Ed. note: An etched and drilled PC
board is also available.] A hacksaw and a file

Fjgu.r~ J. Parts placemetu,

the transistor tu rns off. Without this diode the
transistor has a short life!

U:b~
+ 0 ICl
l2V <l lllllll-.
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ONLY 70 FOOT
LONG OVERALL

_, - t~'
THE P ERFECT MATC H FOR
ANTENNA tuNERS W,TH

A IIALANCE D OUTPUT
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50""" ".",..
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• "., Do 'nm""'" 10 "I , •.,.If '''' ",,,

Only $39.95 PPO
I.. ou ·'~"D!~ DlI'tU , . , ..,."" _"'.. "PO ' 0"""" .. I,ll.. . ...-.
0<1 .... ,•• 10<1<)," ' 05 tOOl ..,," ' 00 r... .,o 01<" ......"'"

Only $29.95 P PO

G5RV ANTENNA

SHORTY ALL-BANDER
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CIRCLE 8 ONREADER SERVICE CARD

ELKTRONICS
12536 T.R. 77· Findlay, OH 45840

(419) 422·6206

'Custom Graphics with your Call Sign
'4 Screens (2 Hi-res/Z color bar)
·1 2 VDC Operation
-rnstent Video ID
-vrdec Relay for switching in Live

Camera Video
-Butlt-m A utom atic Sequencer-Timer

(steps through all four screens)

VDG-I with pre-programmed calls:

$99
Ceu or write forcata!og ofavailable graphics

$10

110 Watt

6995

10:
us cI dad F

30 day moo~y ,""ok ~u"r."•...,.
I ,'''''. manor.cln",' " ..r rll " I>.

PS

• Install, on ,,,,ide of ,be " ';oo<1W_ "O huk s, no ' ''''EJ''-~

""raId"" . 00 ""'Ii"" C1i p "",udges, no chp•.
• l::f><h pn:>blem' wi,h ,oar wa,he. and gau ge <1<......,

• SlOp ,.,J' ....'''"II you r rig W "",e..,i.ll!>""."
• Mo«: off",,,,,, '''''n 'hrou~h .g1....., .n'en"...
• W>do blIndwidlh: SWR I"" 1\"" U :I over ,he en,i", l>arld.
• Self ad....,.. <lc<;al .Ueb lO."y gl"" , urface.
• Mal'i!"",,,,,;,"";""~"c," QSR in wh.ln OJ""' .
• Mad< 10 the l;SA.
• Ili g!> p<:rlo rm. llCC ''''1'1'''' ",rpcl~;'" conlo " , .......y Clt'bt-.J
pol~,n idc with a'll;-{,,,,,,,,,i, . graph;'c ""I".ed coating.

• Pri nted: Thi. ",hid~ pmlffleJ by ola" n , """" pri",, !
Specif)' Alanndecal whon onIeri"g,

50 Watt 0 146 MHz
95 0220 Mllz

59 0440 MI"

I:::Ei

3.5"

146 I 220 I 440 MHz

AmazinK new high performance antenna only
.003" th ick virtually disappears on your car
window . Used for undercover surveillance by

law enforcement agencie s-s-now available to
the genera l public for the first time !

3.5"

:.' .
j-Com Box 194 T· Ben Lomond CA95005

(408) 335-9120 FAX 335-9121

CIRCLE 1715 ON READER SERVICE CARD

AMATEUR CENTER

Yaesu FT-747GX

SELL·TRADE

PHON' (605) 886·7314
FA X (605) 886-3444

Get the most of HF Mob;/ing

SPECIAL OFFER!

CALL TODAY

FOR SPECIAL QUOTE

New & Reconditioned

HAM EQUIPMENT
Ca ll o r Wri t ~ Us Today For a Ouute!

You 'lI Find Us 10 be Cuu n cuus. Knowledgeab le
and 110"""

" AMERICA'S MOn RUlABLE AMAnUR RADIO DEALER"

, . .

STO RE HOURS:
9·S ~, . , IClT)

. \1010&1 """ ' I ,UI
MIN ~TUllVAlI

It... ' , I ~. M. (a n
o osoo

SUNDAll /_IOJill

182 N. Maple
P.O, Bo~ 73

Watertown, SD 57201

YOUR HAM DOLLAR GOES

FURTHER AT

CALL OR WRITE fOR SPECIAL QUOTE
wne~ It comes 10

F AST DEL IVERY HONEST DEA LING aoo
PROM PT/ DEP EN DABL E S E R V I C E cec « U~

We don 1 1"51 eo-en.se ,t - II'.E GIV E IT'

WE SERVICE WHAT WE SELL

\~ ?~7I£1Iff
<th ,-;BUIJJ.JE:TIN

d~*

r CALL US,,
NOW !

AEA B&W Daiwa Palomar

Alinco Belden Hustler Radio Callbook

Ameritron Bencher Kantronies Ritron

Amphenol Bird Kenwood Rohn

Ampire Butternut larsen Telex/Hygain

Antenna Centurion MFJ Ten-Tee

Specialists CES Mirage/KlM Unadilla/Reyeo

Astron Cusheraft Mosley Yaesu

~:U «ear.voa\
In 1937, Stan Burghardt (W0 IT), because of his intense interest in

amateur radio, began selling and servici ng amateur radio equipment
in conjunction with his radio parts business We stand proud of this
long-lasting tradi tion of Honest Dealing, Quality Products and
Dependable "S·E·R·V·'·C·E"!

Above all, we fully intend to carryon this proud tradition with even
more new product lines plus the same "fair" treatment you 've come
to rely on. Our reconditioned equ ipment is of the finest qualit y with 30,
60 and even 90-day parts and labor warranties on selected pieces,
And always remember:

Write today for our latest Bulletin /Used Equipment List.
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Number 10 on your F~k<:llrd

Control Your
Station by Computer

Hardware and software interfaces for Kenwood rigs.

by F. Barry McWilliams WK2S

purer's interface to a telephone modem or a
packet TNC. The Kenwood transceivers re
quire an interface kit that is installed in the
transceiver, and a level converter unit, IF
232C, that comes as a separate unit with
cables that connect to your computet and to
your radio. Figure I shows the hardware
configuration for the TS-940S.

The IF- lOB computer interface kit is in
stalled in the TS~940S , and the output of the
computet interface is available at the ACCI
accessory connector on the rear panel of the
TS·94O$. The signals at the ACC I connector
are ITL logic levels, 0 and +5 volts. 1be
IF-232C level converter converts the TIL
signals to RS-232 standard levels required for
use with the serial 10 ports on m M and com
patible Pes .

There are different interface kits for vari
ous models of the Kenwood radios . You
should check with a Kenwood dealer to be
sure you have the interface kit that matches
your particular radio. The IF·232C level con
verter is the same for all of the Kenwood
radios. You can build your own IF-232C and
save a bit of money over the Kenwood acccs
W'l' '

A home-brew converter is shown in Figure
2. It consistsof only three integrated circuits:
aTIL inverter (7404), a TIL-to-RS-232 lev
eI convener (1488) and a RS-232·to-TIL
converter (1489). I built this circuit on a
Radio Shack perf board using sockets for the
ICs and small gauge (wire wrap) wire for
connections.

The power supply requirements are mini
mal,
- +5 volts is required for the 7404 TTL logic

IC and the convener chips.
- + 9 10 + 12 volts can be used forthepos itive

RS-232 level.
- -5 to -12 volts can be used for the nega

tive RS-232 level.
The positive and negative RS-232 levels do

not need to match one another. I used a Cole
co game power pack that supplied +5, + 12
and - 5 volts.

Software Interface

The PC communicates with the radio by
means of commands sent to the radio as a
string ofcharacters. For example, ifthe com-

FIgure I. TS-940S-to-PC configuraiian,

1S-~OOS

" " po;

H - n~c

U-~32

1~ -1 0' 1- --- LE~U --- - SEA"'L
COMVl: ATU -,

,

FIgure 2. 17URS-232 level convener. Inte
gratedcircuits: V I MCI489 RS232 quadline
receiver (Radio Shack 276-2521) ; V2
MCJ488 RS232 quad line driver (Radio
Shack 276-2520); U3 74fJ4 hex inverter (Ra
dio Shack 276-1802). Miscellaneous: PI 
25-pinfemale type D plug (Radio Shack 276
1548); n - 6-pin DIN plug (Radio Shack
27U J20),

PhoroA. Easycompwer comrolofyour rig is
possible with this simple inurfau.

ro ,eM PC

"'1.~9
j -- -.,

I·.... . :, , ,
v : v ,

' "
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C omputers are finding their place in ham
radio shacks in ever-increasing fre

quency. They are being used to replace paper
logs for both general operation and. especial
ly, for contest operation. They are being used
as word processors to produce dub newslet
ters. They are being used for learning CW,
and there are programs available thai tutor
you in the theory and regulations for different
grades of ham licenses. They are being used
for all sorts of complex calculations, such as
Minimum Usable Frequency (MUF), great
circle beam headings and distance, Smith
charts, antenna patterns and circuit analysis.
The next step is the use of the computer for
actually controlling your station.

Though often unseen by their users , com
puter control is commonplace in many VHF
repeater installations. A microcomputer, not
unlike the one in your desktop computer,
controls the repeater 's transmit, receive and
identification functions. However, unlike the
desktop computer , the repeater control com
puter runs only one program, the program
that controls the repeater .

This art icle examines me hardware and
software interfaces that make it possible to
control your HF station with your IBM-com
patible desktop computer. The major ham
radio manufacturers each offer computer
control for some of their HF and VHF trans
ceivers. Here we 'Il took at the hardware and
software interface provided by Kenwood for
computer control of the following models:

- TS-I40S
- TS-440S
- TS-940S
- TS-950S
- TS-711S
-TS-811S
• R5000

First, we will examine the hardware inter
face between the computer and the radio.
Then we will discuss how a computer pro
gram can control the operation of the radio by
taking a look at some sample segments of
BASIC code.

Hardware Interface
The hardware interface between the radio

and your computer is a straightforward RS
232C serial interface, oot unlike your com-
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Shortwave Receivers Regular SAlE
R-l 100kHz-l.3GHzAMIFMhandheld .$S33.00 469"
R-11A 100kHz-30MHz rcVl" 1019.00 869%

RC-l1 Infrared remotecontroller 71 .00
Fl-32A 500 Hz CW filter. 69.00
Fl-63A 250HzCWfilter (lst IF) 59.00
Fl-44A SSBfilter (2ndIFl 178.00 lS99S

EX-257 FM unit 49.00
EX-310 Voice synthesizer S9.00
CR-64 High stabl ity oscillator xtal 79.00

R-72 30kHz-30MHz SW receiver 972.00 8299S

Accessoriei-'or .
R-I/R-72/R- faa/R·gaaa

CALL

R-l DO 100kHz-1.856GHzAMlFM,12vdc707.00 599'1
R-7000 25MHz-2GHz receiver 1221.00 1029

RC-12 lntra red remote controller 71,00
EX-3ID Voicesynthesizer 59.00
TV-R7000Ani unit 139.00 134'1
SP-3 External speaker 6S.00
CK-7o (EX-299) 12VDCoption 13.00
MB-1 2Mobilemount 25.00

R-9000 IOOkHz-2GHzall moderec $5677.00 4699

Companion Promotion . . . for a limited
time, all ICOM receivers will include a
Discount Coupon which can be redeemed
toward the purchase of a "companion"
ICOM R-l from AES" foronly • $34900

Handhelds Regular SAL(
IC-2Al 1.51'1 2mIfTffiP $247.00 20P
IC-02ATlHigfl Power 2m 333.00 28P
It-03AT 2,51'1221} HTm p 319.00 26P
IC-2SA 2m HT 345.00 28P
IC-2SAT 2mfTTP 372.00 31 P
IC-2SRA 2m125-90SMHzIX 600.00 SOP
IC-24AT 2m/440MHzITTP 492.00 41 P
IC-3SAI 220MHzHTffiP 351 .00 299~

IC-4SAT 440MHzHTffiP 351.00 299~

IC-4SRA 44OMHz/25-905IX 600.00 S09n

IC-2GAT zm HTm!' 372.00 319n

IC-4GAT 440MHzITTP 372.00 319"1
IC-12&AT 1.2GHzITTP 381.00 3~"1

IC-W2A 2m/440 1fT 627.00 529"1
Aircraft band handhelds Regular SALE
A-2 SWPEPsynthaircra ft HT 525.00 419"
A·20 aircraft HT wNOR • Closeout 625.00 499"
A-21 Navicom Plus Aircraft HI 650,00 549"

[For i nfoJ~"cei:D~HT.i'EsOri et. 'CALL]
R-T

VHF/UHF FM Transceivers Regular SALE
IC-229A 251'1 2m FMITTP mic $392.00 329'1
lC-229H SOW 2m FMlTTPmic 425.00 35981
lC-38A 25w220 MHzFM xcvr .409.00 349'1
IC-449A 351'1 440FMxcvrffiP 473.00 399%
IC-1201 lOw 1.2GHzFMlSSB/CW 831.00 719'!
Dual band FM Transceivers ReEUlar SAlE
IC-241 OA 251'1 2m/440 FMIITP mic $889.00 1499S

IC-2410H 45w2m/35w 440 FM/TTP mit 932.00 1899S

IC-3220A 25w 2m/440 fMffTP mic ........ 685.00 5799S

IC-32211H 451'1 2m/35w 440 FMITTP mic 727.00 5999!i
IC-2500A 351'1 440/10w 1.2GHz FM ....... 1039.00 8699S

Multi-band FM Transceiver Regular SALE
IC-901 SOW 2m135w 440MHzFM xcvr $1039,00 86911:1

UX-R91A Broadband receiver unit 405.00 359!ll
UX-19A lOw 10m unit 311,00 2799l

UX-59A l Ow6m unit. 363.00 329Sl

UX-S92A 2m SSB/CWmodule 623.00 549s1
UX-39A 25w220MHz unit 363.00 329"
UX-1 29A lOw 1.2GHzunit .; S71.00 509'1

UX-49A 440MHzmodule for IC-900 363.00 319'1
IC-97oA 251'1 2m/430MHz xcvr/ps 2409.00 1999
IC-9711H 451'1 2m/430 MHz transceiver . 2557.00 2159

UX-R96 50-905 MHzreceiveunit... 405.00 349'1
UX-91 1.2GHzbandunit 1039.00 869"

VHFIUHF Mobi le Antenna Regular SAlE
AH-32 2m/440 Dual Band mobileant $39.33

Larsen PO-K Roof mount 23.00
Larsen Po-MM Magnetic mount 28.75

VHF/UHF Repeaters Regular SALE
RP- 1520 2m 251'1 repea ter. $2319.00 1949
RP-2210 220MHz 251'1 repeater l7lS.00 1449
RP-4020 440MHz25wrepeater. 2392.00 1999
RP-4020150W 44l1MHz SOw repeater.•.. 2599.00 2189
RP-1220 1.2GHz lOw repeater 2703.00 2269
We stock the entire ICOMline, but due to space
limitations some items are not listed in this ad,

o
ICOM

VHF/UHF Base Transceivers Regular SALE
IC-275H lOOw 2mFMlSSBlCW 145S.00 1219
IC-415H lOOw 440 FMlSSBlCW 166S.00 1399
IC-515A 251'1 6/IOm xcvr/ps 1455,00 1199
IC-515H 251'11001'1 6110m xcvr .1S64.00 1329
IC-1 275A l Ow 1.2GHz FMlSSBlCW 1923.00 1599

IC-151A 9-band xcvr/.l-30MHz rx ..• $1440.00 1199
PS-35 Internal power su pply 228.00 2099S

Fl-63A 250 Hz CW filler (1st IF) 59.00
Fl-52A 500 HzCW filter (2nd IFl 115.00
Fl-53A 250 Hz CWfilter (2nd IF) 115.00
Fl-1D 2.8 kHzwide sse filler ...........•• 59.00

IC-135 HF xcvrlSWrcvr/mic 1064.00 89995

PS-55 External power supply 228.00 209S!;

AT-15o Automatic antennatuner 446,67 399s1
FL-32A 500 HzCWfilter.. 69.00
EX-243 Electronic keyer unit 64,67
UT-30 Toneencoder 1.8.6.'1""l

HF Equipment Regular SALE
IC-181 Xcvr/ps!tunerlscope . Special $6395.00 4999

IC-125 HFxcvr~ rcvr/mic .., , $893.00 149!ll
AH-3 Automatic antenna tuner 488.33 4499S

IC-126 In-band xcvr w/6m " 1283.00 1089
HF Accessories: Regular SALE
IC-2KL HF solid state amp w/ps $2079.00 1719
IC-4KL HF 1kwamp w/ps . Special .. 7275.00 5799
EX-621 Automatic antennaselector 314,67 21995

PS-15 20A external power supply 183.00 169P1

PS-30 Systems pIs wk ord, 6 pinplug 363.00 329ft

SP-3 External speaker. 65,00
SP-7 Sma ll external speaker 52,00
CR-64 High stab. ref. xtal; 751A, etc 79.00
SM-6 Desk microphone 47.93
SM-8 Desk mic. two cables, scan 89.00
AT-SOD 5001'19 bandauto ant tuner 589.00 53981

AH-2 8-band tuner w/mount &whip , 780.00 689'1

t :Ac~uifrlesJ2!!l~:mn:~¥7I5!!l¥1~~ . ,!?ALLI
r.I~~~b" ~ ..~~J~ IiIIIi

Associate Store
CHICAGO, Illinois 60630

ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue

Phone(312) 631 -5181

1-800-621-5802

LAS VEGAS, Nev. 89106
1072 N. RanchoDrive
Phone(702) 641-3114

1-800-634-6227

ORLANDO, Fla . 32803 CLEARWATER, Fla. 34625
621 CommonwealthAve. 1898DrewStreet
Phone(401) 894-3238 Phone(813) 461-4267

1-800-327-1917 No Toll Free Line

WICKLIFFE, Ohio 44092
28940 Euclid Avenue

Phone1216l 585-1388

1-800-321-3594

Order Toll Free: 1-800-558-0411 FAX: (414) 358-3337

AMATEUR ELECTRONIC SUPPLY ~c
5710 W. Good Hope Road; Milwaukee, WI 53223 • Phone (414) 358-0333
----- AES " BRANCH STORES -----



Table J. Interface kit and level converter matches for Kenwood radios.

• saves the character from the radio,
• looks for a semi-colon mean

ing the end of input,
• sets the variable L to I when a semi-colon is

found .

1000N COM(2)GOSUB 5000 ' salup lor COM port 2

interrupts

Handling Asynchronous
Input From the Radio

The Kenwood radios commu
nicate with the PC by sending a
series of characters to the PC . A
complete string of characters is
ended with a semi-colon (;) .
The PC program must be able to
process each character as it ar
rives from the radio and store
the characters until a semi

colon comes along.
The BASIC ON statement enables us to

write code that is executed each time a char
acter comes along. The ON statement illus
trated below routes control to a subroutine at
statement 5()()(). The subroutine :

l evel Converter
IF-232C
built-in
IF-232C
If-232C
IF-232C
IF-232C
IF-232C

Interface Kit
IF-10B
built-in
IC-l0
IF-1OC
IF-1OA
IF-lOA
(none) bui lt-in

and the radio talking to one another. The
radio ioterface always communicates at a par
ticu lar speed and data format: the Kenwood
interface is set to 4800 baud and 8 data bits .
The BASIC OPEN statement initializes the
PC for serial communication as shown be
low:

510 OPEN ' COM2:4S00,N,S" AS #1 • OPEN COM
port,

520 COM(2) ON

These statements initialize PC communica
tions port 2. To initialize port I . change the
number, 2, in each ofthe above statements to 1.

TS-940S
TS-9S0S
TS-440S, TS-680S, R-SODO
TS-l40S
TS-7l lA, rs-aux
TS-7l1A
TS-790A

PC·Radio Communications
The first order of business is to get the PC

puter sends the following string
to the radio : FAOOO 143OCMX:MJ;
then the frequency of YFO A is
set to 14.300 MHz. Some com
mands elicit a response from the
rad io to the PC. For example:
IF; requests the radio to send a
report of its current settings to
the PC . The radio responds
with a string of data that in
cludes the current frequency .
RIT and XIT frequency , the op
erating mode (USB . LSB.CW), and so forth ,

Because the BASIC programming lan
guage is practically the lingua franca of per
sonal computer languages, I will use some
simple fragments of BASIC code to illustrate
how you can control your rad io from your
computer. At the end of this article. we will
put all the fragments together to form a rudi
mentary program that allows you to send
control commands to your radio and receive
status returned from the radio ,

ID; ~"t u rn s i d o f radio .
10003; fo< TS940
10004 ; fo < TS440
IDOO '; ; fo< R5000

fA~~mmmkkkhhh; S~t 'Ito A f r @qu@ncy . Vb"r@ gg n gl~ah@<tz ,

__ ~ "''' gahe r u , kkk s kilohe< t z a hd
hhh ~ h~ < tz. All t he values must b" sp"clf l @d,
so to set t h~ 'If0 A to 1 .33$ MHz, "nt"r
fB 00 0 0 133S000;

f eg~kkkhhh; Set 'Ito B f requency .

FA; ~ea d W O A's f req ue ncy .
You should s"e a <es pons@ frOM t he r ad i o t hat
l ooks muc h l ik@ th" Set 'If 0 A fr" qu"nc y comma nd .
The respons e wil l b@ o f ,h" fo r~ , fAg~~kkkhhh,

and c an be interpr"t"d i n , h" sam" ~ a n ne r as the
SET 'Ito f r equency comma nd .

fB; Read VFO B's hequency.

U' ; had radio i nformation .
The response £<001 the <adi o i s 3'; byt e s l ong and
of t he fo< .. , Ifggmmmkkkhhhe ee e eSK HH~ r xbN~ tH f cp ;

LKO ;
LK I;

HO I;
Hll2 ;
Hll3;
M1J4;
MDS;
Mll6 ;

RTO;
RT I ;
lITO ;
XT I;
~D;

RU ;
~C;

RX;
TX,

sco,
SCI ;
xso.
tlSI,
1100 ;
110 I ,

frequency Lock off
f requenoy Lock on

Se l ect LSB
Select usa
Se l ect CI/
s; t e e t fM
s" t e c t AM
Se lect FSK

HIT off
RIT on
XIT o ff
XIT on
Tune RIT/ XIT down 10 Hz
Tun" RIT/ XIT up 10 Hz
Clea r RIT/ XIT

~e ce i ve (t<.n.mit off)
TUII ...it

Prog"," s oa n o ff
Progtam s Ca n On
11"""" y scan off
11"""'y Scan on
Scan ho l ,1 o f f
Scan ho ld on

Tur n auto - information of f.

Se lect VFO A
Se l ect VFO B
Se l ec t memo ry (VfO/Hem)

Turn .uto-jnform.t ion 0 11.

IIheneve< any radio funct ion is chang"d. the IF
In for "",t i on ( 5e e above) is ."nt t o tl>e computee. I'f\I b~Nggm",", kkkhhltM '----; IIr ; t " ,".",c><Y

b i s memory ba nk
NN i s memory cha nnel
ggmankkkhhh is the fr equelO cy
M i. the IOUdo (LSI!, USB, " t c . l wi t h th" urn"
va tue. 's M In t he I f ''' spollse , above .

Antonna t une ,

This command ,,,turnS t he data in t h" .elected
me""r y in t he fo rlll, MR b~ NgS"""" k kkhhh H----- ;

H Is the IllOde (LSB, USB, etc.) with t he s am"
va l ues a s H i n t he IF respunse, above.

Head memury.
b is ""mory ban k
t;N i s me.mo <y chann" l

Sp lit o ff
Split on

enab le <"mote contro l of slope tune and VBT (TS· 940 )
r"ad Sl ope t "ne high
s et S lop" tu n" high . vv 15 a va l "" be tween 00 a l\d 31
read Slope ' une low
5e t Slope tu ne low . vv is a value b" t ween 00 and 31
""ad VBT
se t VB£. vV Is a value bet",,,,,n 00 and 31

H~ bN N;

AT ;

SPO;
51' I ;

W;
SM;
SHvv;
SLvv;
SLvv ;
VB,
VBvv;

di.play f r"qu"ncy , gg,mmm.kkkhhh HHz
. tep treque nc y , ee,,,ee Hz
p lus ( +) o r ",i nus( -) HIT/XIT d irect ion
RIT/ XIT f<equency , k . hhh KHz
o If ~lT is off , I if HIT i . on
o if XIT is off, I if XI T is On
m,,~ry bank numb@< (TS-940 )
melllO r y n"",ber
o if t ransm itt ,, < on,
I if t ransmitte< o f f
1 if LSe , 2 if USB
lHCI/,4 iffH
5 if AH, 6 if FSX
OifVFOA
l1fVFOB
2 if mCIIKHY
o if scan off , I If s ca n un
o if split o ff, 1 jf spil t 011

blan ks ( not us ed)

f .

p ..

, . .

c ..

gg......kkkhbh ..
eeeee .
S .
KHHH .

• ••
b .
NN .,

AU ;

AIO ;

FNO;
FN 1;
FN2;

HCbmon ;

llN ;
UP;

Se l ec t m" mo r y b.n ~ b, channel """

Step 'If 0 frequency or memor y c ha nne l down one s t ep .
Step 'Ito h equency or m"lllO ry ch a "ne l ~p One step.

'IX,
n[ ;
OSI;
DSO;
OS;
ST;

Vo ice cecall
DC L 10 re aduut of c a l l s ign
DeL on
OCL of!
Offset
r one number st"p

Table 2, Radio commands. The commands you can issue and the response you should expect back from the radio.
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STARTEK NEW BAR GRAPH SERIES

STANDARD FEATURES INCLUDE:

ORDER NOW I
SAVE UP TO

$30
CALL FOR DETAILS

35-90
1 MHZ · 3200 MHZ

ULTRA HIGH SENSITIVITY
2 INCH BAA GRAPH

$265

These new models are the most
sens~ive counters yet. A bright LED BAR
GRAPH funetioos as a signal strength
indicator. Very useful for testing.
adjusting, repairing or Iocaling RF
devices. These are simply the best
portable RF counters available today!

ULTRA HI13H SENSITIVITY
RF DETECTCR - CDUNTERS

15-90
1 MHZ · 1500 MHZ

ULTAA HIGH SENSITIVITY
2 INCH BAR GRAPH

$220

SUB-COMPACT PORTABLE INSTRUMENTS FOR THE
COMMUNICATIONS PROFESSIONAl., HAM OR HOBBYIST

Choose from 6 NEW MODELS
WITH ADDED FEATURES & PERFORMANCE

FREGUENCY COUNTERS

Our low power design yields 3 to 5 hours portable
operation from the high capacity internal NI-CAD
batteries, (Standard in all models).

StarCab- top quality US made aluminum cabinets
are used with machine screw assembly. No cheap
extruded aluminum or steel w~h self-tap screws.

Convenient POCKET SIZE: 3.4"W, 3.B"H, 1"0.
A 2 inch RF SIGNAL BAR GRAPH, ULTRA HIGH
SENSITIVITY and operation to 3.5 GHZ, all
available in the STARTEK sub-compact models.

• m-CAD BATIERIES & 110VAC ADP/CHARGER
• 1 PPM TCXO TIME BASE· FRONT PANEL ADJ
. 3 GATE TIMES' HOLD SWITCH & INDICATOR
• 9-12VDC AUTO-POLARITY POWER INPUT
• StarCab" ALUMINUM CABINET
• COMPUTER AIDED CIRCUIT DESIGN
• TOP QUALITY COMPONENTS
• 100% ASSEMBLED IN THE USA
• 1 YEAR LIMITED WARRANTY

2500
10 HZ· 2400 MHZ

HI·Z INPUT - LO PANGE
HIGH SENSITIVITY

$210

ALL MODELS
IN STOCK
WE SHIP

SAME DAY I

CIRCU: 247 ON REAO£R SERYICE CARD

$12.00
12.00
39.00
10.00

15-UHS
1 MHZ · 1500 MHZ

ULTRA HIGH SENSITIVITY
(REPlACES 1 1500HS)

$169

3500
10 HZ • 3500 MHZ

HI-Z INPUT· LO RANGE
HIGH SENSITIVITY

$250

ORDER FACTORY DIRECT
Orders & Information

305·561·2211
Orders only

800-638-8050
FAX 305-561·9133

ST.'''' -EK.w,••'¥A~"· -- TERMS:~ ef\IuvN IorAoridll add $A + &ax'liIJ
....... • I -.. •-- - us & Canada add 5% $A mro •$10 max). 0""'" add 151M! of ."

398 NE 38th St.. Ft. Lauderdale, FL 33334 ~~~= ',:;,.:tio~o~:,~ ......~ • .

1350
1 MHZ · 1300 MHZ

aUAUTY & ECONOMY
(REPLACES '15OOA)

$129

ACCESSORIES:
1CC-90 BLACK VINYL ZIPPER CASE
ITA·90 TELESCOPING aNG ANT
,P·110 PFOBE. 200 MHZ, 1X·10X
'M207'C CABLE FOR MFJ-2071208



The complete interface and control program.
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6000 REM · display data from Radio
6010 PRINT CI$ , Displ ay CI$ to see what we got.
6020 IFMID$(CI$ ,1 ,2» "IF" THEN RETURN ' is this

an IF response?
6030 RIT..VAL(MlD$[CI$ ,24.1)) ' sort out data in

response
6040 XIT= VAL(MID$(CI$,25,l ))

6050 MC = VAL(M ID$(CI$ ,27,2))
6060 XMIT =VAL(M1D$(CI$.29.1))

6070 MODE =VAL( MID${CI$,3O, 1))
6080 FUNC... VAL(MID${CI$,31 ,l »)
6090 SCAN= VAL(MID$(CI$,32.1)

6100 SPLIT =VAL(MID$(CI$ ,33,1))

6110 MHZ =VAL(MlD${CI$,6,2))

6111 KHZ = VAL(MID$(CI$.8 ,3»)
6112 HZ=VAL(MlD$(CI$, 11,3))
6120 PRINT " Freq: ";

6132 PRINT MtD$(CI$.6,2);"."; , MHz
6133 PRINT MID${CI$ ,8, 3);", "; , kHz

6134 PRINT MID${CI$ ,11,3): ' Hz

6140 IF RIT T HEN COLO R 7,4 :PA INT " RIT
";:COLOR 7,0 ELSE PR INT " ";

6 150 IF XIT THEN COLOR 7,4 :PR INT • XIT

";:COLOR 7,0 ELSE P RINT " ";

6160 IF (AIT +XIT)= OTHEN COLOR 7,0 ELSE
COLOR 0,7 ' reve rse if XIT or RIT

6170 PRINT MlD${CI$,19,1);"
";MID$(CI$,20,1);".";MID$(C!$,21 ,2);

6180 COLOA7,O

1000 REM- Main Program loop
1020 IF INKEY$ =CHR$(27) THEN STOP ' Esc key

pressed ... STOP
1100 IF L= 1 THEN GOSUB6ooo:L.. 0: GOTO 1020

,nate from radio ... display

1190 GOTO 1020

Line 1020 uses the BASIC INKEY func
tion and tests to see if the user has pressedthe
Escape key. If so, the program will stop.

Line 1100 tests the variable L which is set
in the radio input subroutine when a semi
colon is found (see line 5090, above). L= I
means that a complete line has been received
from the radio. The main program calls the
routine at line 6000 to display the data re
ceived from the radio.

Line 1190 routes control back to be top of
the main program loop.

Display of Data from the Radio

For our simple program, the subroutine to
display data received from the radio will just
print the data saved in CI$.

6000 AEM· display data from Radio
6010 PRINT CI$ • Display CI$ to see what we gol.

6350 RETURN

Or, you can use the following code that illus
trates how you might extract the data returned
from the IF; command.

Main Progr am

The main program will spend all of its time
simply waiting for input from the radio or the
user.

tine is called whenever the function key is
pressed.

650 ON KEY{3) GOSUB 8000 ' setup F3 key
652 KEY 3,"Cmd "
660 KEY{3) ON

got.see wha t we
res ponse?
i n response

s end command t o r adio

, s e t up F3 key

s emi -co lon means end-of-data
Se t L=I and pu t the data i n CI S
fo r l a ter use .

PRINT #1 to send the command to the serial
communications port. The semi-colon (;) in
line 8060 is needed to tell BASIC that a car
riage return character should not be sent to
the radio at the end of the PRINT string.

8000 REM · Enter a rad kJ command
8010 P RINT "Ente r command = = '" > "; , prompt

user for command

6040 LINE INPUT A$ , in put command from user
8050 IF A$ = " THEN RETURN
8060 PR INT #1,A$; ' send command 10 radio

8910RETURN

We need a way to get to this code so the
user can enter a command. This can be done
by setting up a function key so that this rou-

" ,
" .,

" ; ; PRI JliT HC;

, Disp l ay CI $ t o
RETURN ' i s th is an IF

, so rt out data

setup f o r COM port 2 i nte r r upts
OPEN COH port 2

100 ON COM(2) GOS UB 5000
510 OPEN "COM2 :4800 ,N ,8" AS III
520 COM(2) ON
650 ON Kf,Y(3 ) GOSUB 8000
652 KEY 3 , "Cmd "
660 KEY( 3 ) ON
1000 HEM - Ma i n Prog r am l oop -- - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1020 IF I t\Kf. Y$=CHR$( 27) 11IEN STOP , Esc key pres s ed STOP
1100 IF 1.=1 TIlEI' GOSUB 6000: Ii=0 :GOTO 1020 ' Da ta from r ad i o .. . di splay
1I 90 GOTO 1020
5000 REM - process cha r acters from COMN Po r t - - - - -- - - - - -- - - - - - - - - - - - - 
5060 I F EOF(l) THEN RETURN
50 70 C$=C$+It\PUT$( I.OC( l ) , fl l)
5080 IF ' I'STR ( CS , " ; " )=O TIlEN GOTO 5060
5090 I.=l : CI $=C$; C$=" "
SIlO RETIJRN

6000 RE N - display d ata f r om Radio - - -- -- -- -- --- ---- - - - - - - - - - - - - - - - - 
60 10 PRH;T CI$
6020 IF MID$(C I $ , 1 ,2 )<> " I r " TIIE N
6030 RIT=VAL( NID$ (CI $ , 24 ,1 »
6040 XIT=VAL( NID$ ( CI $ , 25 , 1»)
6050 NC=VAL(NID$(CI $,2 7,2»
6060 XN IT=VA L( MID$( CI $, 29, 1»
6070 NODE=VAL( ~I D$(CI $,30 ,1»

6080 fUNC=VAL(HID$( CI$ ,31 ,1»)
6090 SCAN=VA L(M ID$( CIS , 32,1 »
6100 SPLIT=VAL(N ID$ ( CI $ , 33 , l »
6110 MII7.=VA L( MID $C CI $ , 6,2))
611 1 KHZ=VA L(MID$ ( C1S ,8 , 3 )
6112 HZ=VAL( MID$ (CI $,1I,3 )
612 0 PRI ~'T tI Freq : " .
6 132 PRI ~'T HTD$(CI $,6 . 2 ) ; " ." ; MHz
6133 PR I~'T MID$(C I $,8 ,3 ); ", "; kH z
6 134 PRINT MID $C CI $ ,1l ,3 ) ; liz
6140 IF RIT THEN COLOR 7 ,4 :PRINT " RIT "; : COLOR 7 , 0 ELSE PRINT II "

6 150 IF KIT TIlf. N COLOR 7,4 ; PR INT " KIT " ; : COLOR 7 , 0 ELSE PRI NT " "
6 160 IF (R IT+KIT) =O TIlEN COI.oR 7 , 0 ELSE COLOR 0 , 7 ' r ever s e if XIT or
6170 PRINT MID$(CI$ , 19, l); " ";NID$(CIS,20,1) ; " ."; I1 ID${C I$,21, 2);
6 18 0 COLOR 7,0
6200 PRI NT " tiode : ''.
6 210 I f HODE=l THEN PRI NT "r,SB" ;
6 220 IF HODE=2 TIIE N PR I NT "USB" ·,
6 230 I F HODE=3 11IEN PRINT "ew ".,
6240 IF HODE=4 THEN PRI NT " FH " .•
6250 IF NODE=5 THEN PRI NT "AN ";
6260 IF MODE=6 THEN PR INT " FSK" ;
6300 PRINT " Func t ion : It ;
6310 IF r liNC=O THE N PRINT "vro A
6320 IF FliNe= l THEN HU NT " VFO B
6330 IF Fl'NC=2 THEN PRINT " He mory
6340 PR INT
6350 RETIJRN
8000 REN - Ent er a r adio command - - - - - - - - - -- - - - - - -- -- - - - --- -- - - - - - - - - -
8010 PR I NT " Enter command = > " prompt use r fo r co mma nd
8040 LINE I NPUT A$ input command f r om user
8050 IF A$='''' THE N RETURN
8060 PRI NT II l ,AS;
8 9 10 IU:TtJRN

Complete program

5000 REM - process characters from COM Port

5060 IFEOF(l)THEN RETURN

5070 C$=C$ + INPUT${LOC(1 ),81)

5080 IF INSTR(C$,";")=OTHEN GOTO 5060 ' semi
colon means enc-ot-data

5090 L= l :CI$ =C$:C$ = " ' Set L..1 and put the
data in CI$

5110RETURN "ferlater use.

Sending Commands to the Radio

Control commands are sent to the radio by
means of the BASIC PRlNT statement. The
following subroutine asks the user to enter a
radio command and then , at line 8060, sends
the command to the radio. Line 8060 takes
the user input in the variable A$ and does a



New Model DJ-580T
RATED # lIN J APAN, NOW AVAILABLE IN

TilE U.S.
A super-compact handheld, the t iny 11J-:')80T is a

powerful, featu re-packed t win ba nder. This super
compact HT is the sma llest you 'll find , and literally fits
in the palm of your hand.
Ergonomic design , combined with exce llent sensitivity

and unbelieva ble great sound, se ts a new sta nda rd for
min iature HT's.
New .MeF function allows you to set the 40 memory

channel s regardless of which channe ls you want fo r
VH F or UHF. Any combi nation is possible.

Alinco's DJ-58OT has Full -Duplex Cross Band
Operation a nd Cross Band Repeater Functions ,..-ith
real world power a nd excellent sensit ivity. Airband

receive with si mple mod ifica tion.
If the battery is depleted to less than 5 volts. Alinco's

Paten ted Super Low Battcry Consumpt ion }<'unction is
au tomat ically activated. You can cont inue to operate
the rad io a ll t he way down to a.5 volts. This featu re is
effective with d ry cell batteries only.
This u nit has bui lt in DSQ for paging, CTCSS encode

a nd decode sta nda rd. various scanning fu nctions, :J
power level select ions for each ba nd, bell funct ion. a nd
a n il luminated keypad.
Ch eck o ut the affordahle tech nology of t he 90's.
Ch ec k o u t ALINCO.

A'-'NCO
ELECTRONICS INC.

AU ;-';CO ELEC.RONICS INC.
4:18 Ama pola Avenue, Unit iao, Torrance. CA 90501
Tl'1. (:310) fi l H-86 16 Fax i:n O) 611'-8751"

Two Year Limited Warranty.
Spr-eifications and features are subject t il d Hl llgt. wit.hou t notice " I' ublignt.ion.
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Contact Advertisers Easily
Use your Reader Service Card

6200 PRINT " Mode: ":
62101F MOOE-l THEN PRINT "LSB";
6220 IF MOOE c2 THEN PRINT "USB":
6230 IF MODE - 3 THEN PRINT "CW 0:
6240 IF MODE_4 THEN PRINT "FM 0:
6250 IF MODE c 5 THEN PRINT "AM ":
6260IFMODE ~6 THEN PRINT "FSK":
6300 PRINT " Function: ":
6310 IFFUNC c OTHENPA1NT"VFOA ";
6320 IFFUNC'" THEN PAINT "VFO B " ;
6330 IF FUNC= 2 THEN PAINT "Memory ";:PAINT

Me ;
6340 PRINT
6350RETUAN

Running the Program

If the above program lines are combined.
you have a complete BASIC program that
can control your Kenwood radio. You will
need to choose the proper communications
port number (I or 2) in lines 100,510 and
520. When you run the program. press the
F3 key and you will be prompted 10 enter
a radio command . First try the ID; command.
You should see a line displayed on your
computer display which is the response from
the radio. The ID command response should
look like "IIXlOn;", where n is a number

that corresponds to the model of you r
radio (for example, IDOOJ is returned by a
TS-940.) Next , try the All; command.
This command will cause the radio to report
its status whenever a change is made .
After entering the All : command, turn
the radio luning dial, and you should see
the response displayed on your computer
screen.

A description of the radio commands ap
pears at the end of this article.

RH
Computers in the ham shack have been

notorious for causing interference to the
ham receiver. I have had the opportunity
to use an original model IBM PC, an IBM
PCjr and an ffiM PC Convertible (laptop)
in my shack. Each of these PCs has caused
some interference, but I've found that the
interference is reduced 10 an acceptable level
by:

• use ofshielded cables for antenna connec
tions, and

• separation of the radio antenna from the
computer.

In other words, the proximity of the anten
na to the computer is more significant than
the pickup of interference from computer in
terconnections 10 its keyboard, display or
other outboard compcrcr accessories.

I could detect no increase in interference
when I connected the PC 10 the TS-940S as
described, even with the simple home-brew
level converter. When the radio sends infor
mation to the PC, there may be a slight,
detectable signal for a brief fraction ofa sec
ond as the computer reads and processes the
serial data stream.

What Else Can You Do?

The hardware interface described in this
article is complete, but the software only
scratches the surface of what you can do. I
encourage you to use the program 10 experi
ment with how your radio accepts and re
sponds to commands. Once yoo have a feel
for how this software works, yoo can use it as
the basis for;

• a logging program thai gets frequency and
mode data directly from your radio,

• a program that stores station call and fre
quency information for SWLstationson PC
disk,

• a contest program that stores frequency
information for stations you've heard but
want to return later to contact ,

• a satellite program thai calculates satellite
passes and tunes your rcldio-and even,
with some eddinonal hardware, positions
your antennas,

• a packet program that allows yoo to select
the frequenciesof HF and VHF bulletin
boards,and

• programs thaIonly you can imagine as
you use the power of your computer and
radio 10 enhanceyour favorite modes of
ham radio operatioo. 1IJ
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THE JAPAN RADIO CO.

NRD·535
THE NEXT GENERATION IN

HIGH-PERFORMANCE HF RECEIVERS

Once again JRC breaks new ground in
shortwave receiver design. The new
NRD-535 has all the features SWLs
and amateurs have been waiting for.
General coverage trom 0.1 to 30 MHz
in AM, USB, LSB, CW, RTTY, FAX and
Narrow FM modes. Advanced ECSS
operation for phase-lock AM reception.
Variable bandwidth control (BWC) .
Tuning accuracy to 1 Hz possible with
direct digital synthesis. 200 memory
channels with scan and sweep oper
ation. Triple Superheterodyne receiving

system. Superb sensitivity, selectivity
and image rejection. Dual-widttr noise
blanker eliminates impulse noise.
Squelch, RF Gain , Attenuator, AGC
and Tone controls . Optional RTTY
demodulator avai lable. 24 hour clock!
timer. Easy to read vacuum fluorescent
display with digital S-meter. AC and DC
operation. Plus the most comprehen
sive computer interlace found on any
radio to date. Call or write today for a
tull color brochure, price list and dealer
information.

Radio Co., .ltd.
MAIN OFFICE: Akasaka Twin Tower (Main) , Akasaka 2-chome, Minato-ku. Tokyo 107, JAPAN

rei. (03) 584-8836 Telex ; 242-5420 JRCTOK J

IN U.S.A.: 430 Park Avenue (2nd Floor), New York. NY 10022
Tel.; (212) 355-1180 FAX; (212) 319-5227 Telex; 96 11 14 JAPAN RADIO NYK



73 Review, by Dick Goodman WA3USG

Number 11 on your Feedbeck card

LOGic Jr. and LOGic liVers.
2.1 Ham Logging Software
Discover the versatility ofa
computerized logbook.

Personal Database Applications
2616 Meadow Ridge Or.

Duluth GA 30136-6037
Telephone: (404) 242-0007; Fax: (404) 449-6687

Price Class: l OGic Jr. $39; LOGic liVers. $79.
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requires a hard drive to run. Th e " l OGic Main
Disk" has the installation file on it. You are
required to make a directory on your hard
drive where the lOGic system will reside, and
then to run the installation program . The docu
mentation is excellent. With l OGic II, two
manuals are provided . The first is approxi
mately 80 pages long and covers all aspects of
installation and use of l OGic Jr. and LOGic II.
The second manual is applicable to the " Re
port Writing" function 01 lOGic. Both d0cu
ments are high quality, desktop pu blished
manuals with the camera ready copy being at
least Iaser-print quality. These manuals are
the highest quality software documentation
that I have reviewed to date! Finally, lOGic
requires 450K of free memory to execute.

Installation on my 80266-based machine
went smoothly and was precisety documented
in the user's manual. Alter installation. a se
ries of menus are presented. These allow the
selling of station parameters such as callsign,
location (latitude and longitUde), offset to
UTC, sc reen colors, screen configuration, and
selection of fields that you wanl to have a
default va lue in you r log. Once these parame
ters are installed, you can begin logging.

Operation

Using this system is as easy as entering the
logging screen from the main menu and typ
ing in the information. I found the default data
entry screen to be well designed and quite
striking in its layout. When a cal1sign is en-
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ment agencies for the crealion of large inte
grated database management applications
used in PC environments. Using a system
such as thi s keeps the developer from " re-in
venting the wheel " because many subrou
tines and functions are included with the de
velopment system and do not have to be
written "from scratch." Since these functions
are utilized in programs WTitlen by different de
velopers, they are proven reliable many times
over. I have seen programs, logging and other
wise, that did not execute reliably because
they were not tested adequatelyl Since I write
software for a living myself, I feet that those
with a gooddegreeofcomputerileracy will find
this an important factor in deciding whether or
not to purchase any software package.

Inc identally, some of the DBMAN com
mands and functions are available for use
even if you don't have a copy of the OBMAN
language. This will allow extensive global up
dating and diverse manipulation of your data
base . Be careful , however, because some
commands, such as "ZAP:' will totally erase
a database in one lell swoop! Ensure that your
database is backed up before you experiment,
but by all means experiment. This is one sys
tem that is limited only by your imagination!

Installation

The IBM version of the l OGic system may
be ordered on any IBM compatible media
(360K, 720K, 1.2M, or 1.44M disks). I received
mine on two 1.2M floppy disks. The system

Photo A. LOGic 's logging screen. This is onfy one of many possible configurations.

L OGie Jr. and LOGic II from Personal nate
base Applications are state-of-the-art in

tegrated database management systems ded
icated 10 amateur radio logging. l OGic Jr. is
the entry level program and will enable the
user to get started with his or her logging
requirements. Th is review wi ll cover the major
aspects of both as used on the IBM-PC. lOGic
is also written tor the Commodore Amiga and
the Atari ST. The user's manual also states
that a Mac version will soon be ava ilable.

The lOGic Jogging system is extremely
user friendly. Even the uninitiated computer
user will be able to start basic logging Within a
few minutes after installation. As knowledge
of the system increases, virtually any type of
logging function imaginable can be imple
mented. Supported functions of lOGic Jr. in
clude:

1. l ogging in real lime (auto entry of datel
time) and non-real ti me;

2 . Auto logging of data from previou s QSOs;
3. Automatic tracking of vi rtually any award;
4. QSL management;
5. User-definable fields in the log;
6. Extremely versatile print function, prints

log reports , awards progress , beam head
ings, a Sl Cards and labels:

7. Up to 20 pages of free-form notesfcorn
ments stored per 000.

If l OGic 1\ is purchased, the following func
tions are included:

1. Interface capability to most computer c0n

trolled rigs; logs mode, frequency and
band:

2. Control of the radio with full screen merrc
rydisplay;

3. Auto duping and scoring for almost any
contest including user generation of con
test parameters:

4. Menu-driven report writer. enabling de
sign of your own customized printouts,
labels, and aSl cards;

5. aSl database manager facility:
6. Graytine propagation ch art :
7. Control of any antenna rotor with R8-232

interface capability.

Some Background

The LOGic logging system was written in
"OBMAN ," a commercially available applica
tions development system. This system is
used by many large corporations and govern-
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Other models available:
REP-200V Economy Repeater Kit. As eoove.
except uses COR-4 COntroller without DTMF control or autopatcl1. KJI only $795.
REP·200N Repeater with no controller. For wse with e><temal controller,
such as those made by ACC. Kil only $695, wit $995.

HIGH PERFORMANCE XMTRS &
RCVRS FOR REPEATERS, AF &

DIGITAL LINKS, TELEMETRY, ETC.
FM EXCITERS: 2W continuous
duty. TCXO & xtaI oven options.
FCC type accepted tot com'/
high band & uhf.
• TA51 : 143-174,213-233

MHz ...k~ $109, wit $189.
• TA451 : 420-475 MHz

...kitSl09, wit $189.
• TA901: 002-928 MHz,

(O.5W out); wIt $219.
• VHF & UHF AMPUFtERS.

For 1m, ssb, atv. Output evels from
10W to lOQW. several models starting at $99.

FM RECEIVERS:
• R144/R220 FM RECEIVERS for 143-174
or 213-233 MHz. GliAs FET front end,
O.lSuV sensitivity! Bott1 crystal & ceramic
if nners plus helical resonator front end
for exceptional selectivity: >100dB at
t 12kHz (best available anywhere!)
ncaer-occt hysteresis squelch; alc
tracks drift....kit $149, wIt $219.
• R451 FM RCVR, lor 420-475 MHz.

Similar to above. ...kit $1 49, wit $219.
• R901 FM RCVR, for 902-928MHz.

Triple-conversion, GaAs FETfront end.
...$189, wIt $249.

• R76 ECONOMY FM RCVR lor 28-30, 50-54, 73-76, 143-174, 213-233 MHz,
wlo helical res or ate. ...Kits $129. wi t $219.

• R1 37 WEATHER $ATEWTE RCVR lor 137 MHz. Kit $129, wIt $219.

REP-200 REPEATER
A premium repeater with autopatch and many versatile dtmf

control features at less than many charge for a bare-bones repeater!
We don't skimp on rf modules, ennerr Check the features on

R144 Receiver, for in s tanc e: GaAs FET front-end, helical
resonators, sharp crystal filters, hysteresis squelch,

If you always thought a mtcroprocesscr-contrclled
repeater had to be expensive, LOOK AGAINl You
could easily spend this much just for a controller.

• Available lorlhe 143-174, 213·233, 420-475, 902·928 MHz bends.
FCC type accapted tot commercial seNlce (vhf and uhf).

• Rugged exciter and PA, designed for continuous duty.
• Power out 15W (2!)W option)143-174 MHz; 15W 213-233; 10W uhtor902-92aMHz.
• Accessory add-on PA's available with power levels up to 100W.
• Six courtesy beep types. including two pleasant, sequential, multi-tone bursts.
• At/TOPATCH : either open or closed access, ica-ean restrict, auto-disconnect.
• Reverse Autopatch: twotypes, auto-answer or ring tone on the air.
• Pulse (rotary) dial option available,
• DTM F CONTROl; 0IIef 45 Iwnctions can be controlled by toocn-tone. Separate

4-dig it control code for each function, plus extra 4-d lgll owner password.
• Owner can inhib it aotccercn or repeater, enable either open- or dosed-access for

repeater or autopatcn, and enable toll calls. reverse patch, kefChunk fi~er, site
alarm, aux rcvr, end other options, irtduding two auxiliary external circuits.

• The cwid message, dtmf command codes, and owrer-speotec deleuil parameters
for cor and cwid timers and tones are burned into the eprom at the factory.

• Cw speed and tone, courtesy beep and tail timers, and courtesy beep type can all
be changed at any lime by owner-password-protected dtmf commands.

• Auxiliary receiver Input for independent control or cross linking repeetere.
• Many bultt-In diagnostic & testing Iwnctions using microprocessor.
• COlor coded led's indlcete status 01 all major fl.ncIions.
• Welded partitions for exeter. pa, receiver, and controller. PEM nuts hold covers.
• 3·1/2 inch aluminum rack paI1el, finished in eggshell white and black.

ACCESSORIES

COR-4 k~ , conceie COR and CWlD
all on one board lor easy ccosmcton.
CMOS logic for low power consumption.
Many new teanr ree. EPROM pee
grammed; specify call kit $99, wit $159

TD-2 TOUCH-TONE DECODER/CON_
TROLLER k~, Full 16 digits. with ton-cea
restrictor, programmable. Can turn 5
functions on/off. Great lor selective call·
ing, too! kit $89, wiredltested $149

AP-3 AUTOPATCH kit. Use with above
lor repeater autopald-l. Reverse patch
and phone line remote control are sid
.........................kit $89, wiredltested $149

Ap·2 SIMPLEX AUTOPATCH Timing
Board k~. Use with above for silTlplex
operation using a transceiver kit $39

MO·202 FSK DATA MODULATOR kit.
Run up to 1200 bawd dig~al signals
through any 1m transmitter with Iwll
handshakes. Radio link computers.
telemetry gear. etc k~ $49, wit $79

DE-202 FSK DEMODULATOR k~. For
receive end 01 ~nk k~ $49, wit $79

9600 BAUD DIGITAL RF LINKS. Low
cost packet networking system,
consisting 01 new MD--96 Modem and
special versions 01 our 220 or 450 mHz.
FM Transmitters and Receivers. Inter
lace directly with most lNC's. Fast.
dcde-switcred PA's outpUt 15 or SOW.

COR·3 REPEATER CONTROUER.
Features adjustable tail and time-out
timers, eosc-etere r~ay, courtesy beep,
and local speaker ampl~ier kil $49

CWIO. Diode programmed any time in
the field, adjustable tone. speed, aOO
tim,,". to go with COR·3 , kil $59

~•
LNG-(*)
ONLY $59
winod/lnted

FEATURES:
• Very low noise : O.7dSvhf, o.eoa uhf
• High gain; 13-2OdB, depends onjreq
• Wide dynamic range · resist overload
• Stable: low-feedback dual-gate FEr
' Specify lUnIng range: 2t;.3Q, 46-56, 137·/5(),
150- 172, 2 /().2:MJ, 400-470, 800-!t60 MHz

HELICAL RESONATOR
PREAMPS

GaAs FET preamps with 3 or 4 section
helical resonators reduce Intermod 11
cross-band Interference in critical appli
cations. MODEL HRG-(· }, $80 vhf,
$110 uhf. ' Sp« ;1y rvning 'fU19$ 142·150. 150
162, 162-174, 213-233, 420-47() MHz.

LNS-(*)
IN-LINE PREAMP

ONLY $89 ...$119_,~"
• GaAs FET Preamp with features sim ilar
10 LNG series, except automatica lly
awltchas Oil! of line during trsnsm lt.
Use with base or mobile transceivers up to
25W. Tower mounting brackets loci.
' Sp6cj1y runir>g range: 120- 175. 200-240. or
400-500 MHz.

RECEIVING
CONVERTERS

low noise converters to receive vhf and
uhl bands on a 10M receiver. Choice of
kit with case & BNC jacks, k~ less case
$49. kit wlcase $74, wit in case $99.
Request catalog for complete listings.
• VHF Input ranges avail: 136·138,

144·146,145-147,146-148 MHz.
• UHF input ranges avail: 432-434,

435-431,435.5-437.5 MHz.

GaAs FET
PREAMPS

at a fraction of the cost
of comparable units!

LNW-(*)
MINIATURE

I PREAMP

ONLY$29 ... $44~"" ~"
• GaAs FEr Preamp similar to LNG, ex
cept designed for low cosl " s mall size .
Only 5/B"W x l -S/soL x 3/4"H. Easily
mourns in many rad ios.
'Sp$CiIy t\JI1ing range: 25-35, 35-55, 5$-9(1, 90- 120,
12fJ-150, 150-200, 200-270. 4OO-5QQ MHz.

TRANSMITTING
CONVERTERS

XV2 lor vll1 and XV4 lor ull1. Models to
convert 10M sec. cw, 1m, etc. to 2M, 432,
435, and tor atv. 1Woutput.
KJI only $89. PA's uato 45W available,
Request catalog for complete Jlsbngs.
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format, it should be capable of being
imported into LOGic.

• •

Final Kudos

While LOGic does not contain a formal
packet cluster interface, a small communica
tions terminal program is included that will run
in the background with l OGic and allow ac
cess to your TNC.

l OGic also has a comprehens ive database
of QSl managers. This is updated on a period
ic basis and is available as an option to the
user. lOGic even has a buill-in contest keyer
for sending c as and repetitive data during
CW contests!

In summary, I found LOGic fast, easy to use,
and perhaps most important, reliable. It is a
serious logging program for those who want to
document more then "Hello and Goodbye"
a s o s. The capability to add lailored fields
and virtually unlimited remarks allows the
user to effectively design his/her own logging
system without having to learn a high level
computer language. My suggestion is that if
you're in the market for a stete-ct-the-ert com
puter logg ing system, give LOGic a try. You
will not be disappointed. III

Awards Tracking

LOGic really shi nes when it
comes 10 tracking awards. This sys
tem will displ ay your status in virtual
ly any major award in existence.
LOGic comes ready to track WAS,
DXCC, WAC, WAZ, 10-10 numbers,
Coun ty Hunt ing , and Russ ian
Oblasts. Others may be added as
you get more familiar with the soft
ware. The only th ing that you have to
be especially careful about when
track ing awards is to ensure that
your latest QSL information is cor
rectly input.

lOGic derives all other necessary
parameters such as ITU zone, CO
zone and DXCC country name from
its large prefix tables (greater than
3,800 entrtest). For W AS and
5BWAS, l OGic uses the two char
acter state code that you enter dur-
ing the logging process. This state
code is checked in tables to ensure
accuracy as you enter it. After I had
imported in excess of 1,800 log en
tries from a DBASE 111 based logging
system, l OGic built all necessary
awards tables and indices in a mat

ter of two minutes for a DXCC status report. I
did not import the DXCC country name but let
LOGic generate that data from ns prefix ta
bles. The results were right on the money, all
stations worked were located in the prefiX ta
bles and the report sent to my printer.

The report displays canslqn. country name,
date and time worked, frequency, mode, QSL
status, and signal exchange. Upon comple
tion, a summary is generated showing total
stations reported worked and a confirmed!
non-confirmed ratio using QSl status data.
The report is well rormetteo and very useful (I
didn 't realize how far I sti ll was from getting
DXCCI).
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your existing log, or easily removed at the
completion of the contest.

Inquiry and locating data in lOGic is simple
and fast. LOGic uses indexed files for both
date and callsign. No matter how large the
database becomes, inqu iry by call or date (or
partial call or dale), is effectively instanta
neous. LOGic also will allow inquiry via se
quential file search of any field (or any charac
ter string within a field). Whi le this is not
immediate (and takes longer as the database
becomes larger), I found that with a log with
1,800 entries I could search any field within
20-30 seconds. Display of multiple records on
one screen is also possible. In this format, it
emulates the ARRL logbook configuration.

lOGic's report generation facility is menu
driven and superb (it also comes with its own
50-page manual) . It contains many pre-config
ured reports that will probably satisfy most
requirements . Tabular reports, envelopes,
OSl labels, and several other normal logging
formats are prov ided. These reports may be
modified or other reports created from scratch
if desired.

LOGic even includes a mail merge capabili
ty. This will allow you to generate letters and
personalize them with data from your logging
database.

If you are presently using another logging
program, chances are that LOGic will allow
you to import data from it. LOGic comes with
programs to import data from K1EA CT
(through Version 7), ARIES-1 and 2, HAM
RAD, KT5X Contest logging program, and
Swisslog. l OGic will also import data from
DBASE III files , standard ASCII fixed-length
(SDF) files, or comma-del imited ASCII files.
Unless your present logging system uses
some really non-standard, proprietary storage

111
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Applic8lioDs

Photo B. LOGic runs under Windows or DesqView. Here LOGic is being run under Windows 3, simulta
neously with an external packef program.

tered, a window pops up identifying the loca
tion of the station, its cont inent, time ditter
ence, time zone, DXCC prefix, CQ zone, ITU,
whether the country is supported by the aSL
bureau, and ilthird party traffic is permitted .
On the top of the screen, the short and long
path beam headings are displayed, along with
the distance 10 the station. l OGic also informs
you if you have worked the station before . If
you are using one of the many transceivers
with a computer interface , automat ic logging
of mode, freque ncy, and band may be accom
plished . Complete remote control of the radio
is also possible. lOGic will automatically aim
your antenna at either the long or short path
directions at the touch of a function key if you
have a rotor with an R$.232 interface (I did not
review the radio interface or antenna aiming
function) .

While entering data, on-line help is avail
able for each field by pressing the appropriate
func tion key. lOGic also uti lizes intelligent
edit criteria to minimize errors in data entry.
Input of band, mode, state, and several other
parameters are checked against internal ta
bles for valid values. All data in Ihese tables
may be modified by the user . For example,
changing the values of frequencies in the
band table for your license class will enable
l OGic to warn you if you are operating out of
your allocated frequency range .

Screens may be modified for virtually any
contest and called up inslead of the default
screen. LOGic includes screens for almost all
major contests already formatted and ready 10
select via the Select Screen Configuration
Menu. LOGic also provides for automatic in
crementing of contest serial number, dupe
checking, and multiplier tracking. When con
test data is entered, it may be merged in with
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Six Function OTMF Controller

Auto-Kalf
AK-4

. OUl puIS 2 Of 3 litched. I Of 2 momentary, 1 tnned and I
manual ly reset !J~'Ulllalct1ed lor female alarm

• DfIIIr.. eMli tOf turning ootputs 001011NOTlOtI"' ",oII hke
most otherS' • Wroog number reset

• 4'dlglTaces> code - can use * up • onl'ln

• Multlpll! 9'~'eall respoese • On 'board t-anp relay

~ ~~ .~
MoTron EZDJ ~tl:.tk ~ l $69.95

Eleclronl'cs "0. '_ _ " . . 189.95
u · ...: (~. ....., .. _ .. _

310Garfield s, Suite 4 '• • I~ "' /0<0' ~., IIood ' - ",

E'........... 0A97402 til; I .... · · $139.95
vyo" ' ¥ ' """ UOO~ 6~

Orders 1-800-338-9058 Into 503-687-2118
Fax 503-687-2492

Computer-Transceiver
Interfaces

The CW232 Is A High-Quality
Interface to Connect Your PC
To Your Kenwood. leorn, or
Yaesu! Added Isolation And
Safety For Your Rig And PC!

Available As Kit or Fully Assembled!
Kit Includes PC Board and All Parts!

ALL CABLES INCLUDED!!!
CW232K (Kenwood) Kit $34.95 A_sa $49.95

CW232Y (YaclU) Kit $39.95 A.sa $54.95
CW2321 (loom) Kit S39_95 And S54.95
Add $3 Shipping/Hmdling to AU Ordcn

COD Ordtn.t
1-300-547·7479 (Orders Onlyl24brs)

COD Add $4.00
SASE For INFO and Catalog!

CW Enthusiasts
Suite S IJ.Ui Erickson

Columbu 0 11 43227. 2061
ctIlCt..E 260 OH Il£Al)(II "nICE CARD

, .
WIRELE SS CAllE _Ins • MIIlDS • AmIte ... TV
Uttr. HIgh G... 5Cldb l+). ' _"blo U III U Gt.l.
• !>S..(;hanOOI DIsh System $199.95
• 36·ChaMElI OISh Sys\9m $149.95
• 2Q.CIlamel 0Istl Syslem $124.95
• lIIoOoU_"" Grd_"""_I"""~(lII
• ' .. _CooiW.'" ~,.... ",_
• Col .. _ 1SASl'1... ..,JIt:( " ColIIOlI

f'ltI.l.ft-JICIC BICTRI- 1
0i0I> Sp-. P.... .. IS33 • II II 5 ' AI 15252
~ flUZl 141·1'711I 111M~ ............

wAMAHTl' _ . ...._~ • • .• • __"-

ClItCU 24 ' OfitR£AD£R SlIl\'liCE CARD

S t op Sm o ki n g .
-V American HeartAssociation

10DAY'S THf DAY
THIS MONTH"S GOODIE FROM THE CANDY STORE
~ kEI'M'OOO
~ Tl+-7S.A
, , $341."
_.k..... On V...... _ .....
_.Hy-GM>.-' & .... 1..1.0.

WFJ 1724 UHO£R'14.oo
0.. 9O:)t _,....... -.. " """• • eo foe PI_ .
_. Spo<oolo " HAlI-AOS,~ b _ _ 1.1_ '

c.. ,. ....'.
_. OOS1lllIUTlNO c or,oP NjY

1'ts. .... 1--. _ ........ u:/Iol. ' ......_ _ I~
_ . l _ ·"l 104_.2._... e:a.- Sn .. -.

BATTERIES
You've bought our replacement batteries before .. ,

NOW YOU CAN BUY DIRECT FROM US, THE MANUFACTURER!

......,.,.
THE U.S.A.
SEND FOR

FREE CATALOG
AND PRICE UST

CUSTOMMADEBATttRy
PACKS & INSERTS

M"'lo your speclf~tlone
Introd uctory Offer!

KENWOOD INSERTS
PB-25 PB-21
PB·26 PB-24

ICDM INSERTS
BP-3 BP-7
BP-5 BP-8

.. j SOURCE FOR ALL YOUR COMMUNICATION
d SATTERY REPLACEMENT NEEDS.

, W8r WASSOCIATES
29-11 Parsons Boulevard, Flushing, N.Y. 11354

WORLD WIDE DISTRIBUTORSHIPS AVAILABLE. PLEASE INQUIRE•

• In U.S. &Canada Call Toll Free (800)221.0732 -IN NYS (718) 961·2103 - Telex: 51060 16795' FAX: (718) 461·1978

'COM
CM2. BP2 7.2v @ 5OOMAH
CMS, BP5 10.8v @ 5OOMAH

SUPER
78 13.2v @ 1200 MAH
8S 9.6v @ 1200 MAH

(base cha rge o nly-1 ~ longer)
ICOM CHARGERS AVAILABLE

Ditarnlr now acoepled
NYS residents add
e y. % sa5lilS lax .
Add $3.50 lor postage
and handling.

CIRCLE J U OH RUDER SERVICE (: .IoRD
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73 Review
by David Cassidy NI GPH

Number 13 on your Feedb.ck tlrd

Electronics Distributors Corp.
325 Mill sr,

Vienna VA 22180
Telephone: (703) 936-8105

Price Class: $170

Daiwa PS-304 Regulated
Power Supply

I have never really thought much about
acquiring a tesnercn power supply eercre.

Al l of my DC power supply needs have been
served by standard 12V supplies. with tile cur
rent rating to match whatever equipment I was
running .

Recently, I've been doing a lot of circuit
build ing. Testing out different circuits is diffi
cult or, if yoo need other than standard 12V,
impossib le ioco with a powersupply designed

to just sit there and quietly give you 12V. To
aid in my circuit and component lesting, ,
picked up a Daiwa PS-304 regulated DC pow
er supply . I have to admi t, now that I have one,

I don't know how I survived 20 years of ham
ming without it.

Up Front

The P$-304 is a rock-solid piece of gear.
It provides variable DC vol tage from 1V to
15V, and current up to 30 amps intermittent
(1 minute on/3 minutes Off) and 24 amps
cont inuous (enough to power most HF rigs) .
A heavy-duty, enameled cabinet and fi rm,
quality switches and connectors give the feel
of a professional piece of test equipment.
Being a lestbench supply, all dials, switches

and connectors are on the front panel (unlike
your basic 12V supply, where the connections
are usually placed on the back).

The face of the Ps-304 is dominated by a
voltage/amperage meter, switchable between
the two by a rocker switch. This allows you to
set the voltage to exactly what you need, as
well as measure the curre nt draw of a ci rcuit
or piece of gear. Voltage is easi ly set with a
rotary knob .

What makes the PS-304 such a conven ient
power supply to use is the abundance of pow
er connections available. There is a set of
screw posts providing up to 30 amps. two sets
of spring clips that provide up to 6 amps, and a
standard cigarette lighter socket that provides
up to 10 amps. This socket also has a Iight-fit 
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ting cover plate, to keep dust out when not in
use. ThOSe whO use cigarelle lighter plugs to
power their mobile gear wi ll especially appre-
ciate th is feature.

Documentation

As you might expect, a power supply
doesn't requ ire an instruction book to operate
it. Even so, the cne-oase instructions that
come with the Ps.304 are the hands-down
winner tor the "Bad Japanese Translation of
the Year" award. I actually laughed out loud at
some of the twisted syntax and unique sen
ten ce construction (not to mention the typo
graphical errors). Since it doesn't take a rock
et scientist to ope rate a power supp ly, it is
easier to be amused in this case than in some
others, but the point must be made: When are
foreign companies going to sta rt hiring En
gli sh-speaking writers to supply them with En
glish instructions? Even the most complex in-

struClion manual could be rewritten in about a
day, WOf1l; ing from someone's bad transrauon.
A single-page instruct ion sheet would take
about 10 minutes 10 proofread and corset. In
Ih is day of desktop publishing and instant
printing, this type of carelessness should
cease.

Thumbs Up

Most power supplies are sel up and than
forgotten. You stick them under a desk, or
on the back of a shelf, and as long as they
don't break down you never give them another
thought. The PS-304 is defini tely NOT that
kind of power supply. If you have varying
power needs, or if you do even a modest
amount of kit build ing or home-brewing ,
you will find this power supply fills your needs
beautifully . The quality of construction and
ease of use make this a superb addition to any
ham's teslbench. fIJ



Group A

• Frequency accuracy. ± . 1 Hz maxun um - 4(fC to + 85°C
• Frequencies to 250 Hz available on special order
• Conti nuous tone

Group B
nsf·TONES: TOUCH·TO~ES : BURST TO~ES:

600 fin 120'> 1600 ,,'" "'" " 00
1000 770 133< "'" 1"lO ' 200 "'"1soo '" 1477 1700 "'" "'" zsco
2175 ." 1633 "'" 20Xl ' JOO "'"'''''' 1800 ' 100 "'"

67,0 XZ sr .s zz 1111 ,11 ae 156 .7 5A
71,9XA 94.11 ZA 123.03Z 162 .258
74 ,4 WA 97.4 Z8 127,3 3A 167.96Z
77.0 XB 100 ,0 IZ 1.1 1. 11 3B 173.IIM
79.7SP 103.5 1A 1365 4Z 179 ,968
82.5 YZ 107.2 18 141 ,34A 186,2 tz
85.4 YA 110.9 2Z 146 .2 48 192 II 7A
88.5 YB 114. 8 2A 151.45Z 203.5 ~I

.

OUf new Universal Tone Encoder lends its versatility
10 all tastes . The menu includes all cress. as well
as Burst Tones, Touch Tones. and Test Tones. No
counter or lest equ ipment required [0 set frequency.
just dial it in. While travel ing . usc it on yo ur Amateur
transceiver to access lone operated systems, or in
your service van to check out your customers' re
peaters; also . as a piece of test equipment to modulate
your Service Monitor or signal generator. It can even
operate off an internal nine volt buttery. and is available
for one day delivery. backed by our one year warranty.

Food for thought.

• All to nes in Group A and Group B are incl uded .
• Outputle vel fla t to within 1.5db o ver entire range selected.
• Separa te leve l adjust pots and output con nections for each

tone Group.
• Immune 10 RF
• Powered by 6-30vdc , unregulated at R rna.
• Low impedance , low distortio n. adjustable sine wave

output. 5'1 peak-to- peak
• Inslant start-up.
• O ff position fo r no tone output.
• Reverse polarity protect ion built-in .

• Freq uency accuracy. + I Hz maximum . .woC to + 85°C
• Tone length approx imately 300 ms. May be lengthened .

shortened or el iminated by changing value of resistor

Model TE-64 $79.95

,Ji COMMUNICATIONS SPECIALISTS
426 West Taft Avenue, Orange. Californ ia 92667
(800) 854-0547/ California: ( 14) 998-3021



COMMUNICATIONS

AOR Scanners.
Great Performance. Great Service. Great Value.

$ 28 9

MStoo $19.50
$40/$55

AS300 $59.95
MAl OO $25.00
CPtOO $4.00

27·54,108·174,406-51 2,830-950MHz
AuV Lo.Hi. .8uV Air. .Suv
UH F. 1.0uV 800
15 en/sec.
21AMHz, 455KHz
1O,12.5.25;JO
lW
12.8VOC, 200MA
BNC
LCD w l backligh t
2 1/4H x 55/ 8W x 61 /20. 140z w t.

Scan Speed:
IF,
Increme nts:
Audio:
Power:
Antenna:
Display:
Dimensions:

Specifications:
Cove ra ge:
Sensitivity :

Standard Features:
· Ext remely com pact size.
· Unrestricted &XJM Hz coverage.
· 100 cha nnels permanent memory.
· Ea rphone Jack & Attenuator.
· Delay. Hold features.
· Cha nnel 1 Priority.
· 5 Scan Banks, 5 Search Ba nks .
· Te lesco pic a nd Flex ible Antennas

wi BNC connector .
· AC & DC Powe r cord s wi m tng hardwa re.
· One Yea r Limited Wa rranty.

Options:
Base type antenna

25 to 1 lXX)~Hz w 5O'roax.
Mag Mnt Mobile Antenna . IS' coax.
Cigarette Lighter power ada ptor .
External Spea ker

with mo bile mount.
Extended Warranty. 2/ 3 yrs

100 Chan nels. Low, Air, High, UHF &
800MHz.

I AR950

MSl90 $19.50
$45/ $55

8·600,805, I300MHz
.35uV NFM, 1.OllV WFM:, l.OAM
20 ch/sec. sca n. 40 ch /sec. search
561.225, 58.075, 455KHz or 10.7MHz
5 10 955KHz selectable/ 5 o r 12.5 steps.
.4 Watts
Input 9 -13.8 V. OC
BNC
LCD
6 7/8Hx 13/4Dx 21 /2W. 12oz wt.

Specifications:
Coverage:
Sensitivity:
Speed '
IE
Increments:
Audio:
Power:
Antenna:
Display:
Dimensions:

Free Freight
25-Day Money-Back Guarantee
Toll-Free Service and Support
No Cred it Card Su rcharge
One Year warranty

I ARIOOO $429 I
1000 Channels. 8-600MHz,805-1300MHz
Sta ndard Features:

· Extremely compact size.
· Continuous co\'e rage (except Ul iFTV 6CXl-805)
· Antenna a ttenua to r switch, IOdb.
· Manual tuning knob.
· Earphone jack, 3.5m m .
· AM, FM and wide band FM tuning modes.
· Backlighted LCD d isplay.
· 10 Scan Ba nks, 10 Search Banks .
· Selectable Prio rity Channel.
· Delay, Hold Features.
· Selectable Sea rch Increments. 5·955KHz.
· Permanent memory backup.
· 4 AA Ni Cad batteries included .
· AC adaptor I charger.
· Carry Case.
· Cigarette lighter Charger.
· Belt Clip.
· Earphone.

O p tions:
External Speaker. Mobile Mount.
Extended Warranty. 2/ 3 yrs

We offer 100's of communications products.
CIRCLE 164 ON READER SERVICE C,t,RO
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$1095

COMMUNICATIONS
Ir--A-R-3-0-0-0--- -----

2016 Channels. 1 MHz to 1500 MHz

Standard Features
«Continuous coverage
- AM, FM, wide band FM, & BFO for SSB, CW.
- 64 Scan Banks.
-16 Search Banks.
- RS232 port built in.
- Includes AC/IX: pwr crd . Antenna, Mntng Brckt.
- One Year Limited Warranty.

Options:
Earphone. EP200 $2.00
External Speaker. Mobile Mount. MSl90 $19.50
Extended Warranty. 2/ 3 yrs. $65/75
Mobile Mounting Bracket. MMl $14.90
RS232 Contro l Package SCS2 $295.00

(software & cable) offers spectrum display
and database.

100KHz - 2036MHz
.35uV NFM, 1.OllV WFM,
1.0AM / 55B/ CW
20 chi sec. scan. 2lkhl sec. search
736.23, (352.23) 098.63) 45.0275, 455KHz
50Hz and greater
2.4Khz /-6db (55B) 12KHz / -6db
(NFM/AM)
1.2 Watts at 4 ohms
Input 13.8 V. IX: 500mA
BNC
LCD
3 1/7H x 5 2/5W x 77/ 8D Wt. 21b l00z.

Audio:
Power:
Antenna:
Display:
Dimensions:

Speed:
IE
Increments:
Selectivity:

400 Channels. 100KHz to 2036MHz.
Standard Featu res:

• Extremely compact size.
• Continuous coverage
• Attenuation Programmable by Channel.
• Manual tu ning knob.
<Tu ning increments d own to 50Hz.
• AM, FM, wide band FM, LSB, USB, CW modes.
• Backlighted LCD display.
-4 Scan and Search Banks, Lockout in Sea rch.
-4 Priority Channels.
• RS232 control through 0825 connector.
• Delay, Hold Featu res.
• 15 band pass filters, GaAsFET RF amp.
«Sleep and Alarm Features.
• AC adaptor / charger. DC power cord .
eTelescopic Anten na.

Options:
Earphone. EP200 $2.00
External Speake r. Mobile Mount. MSl90 $19.50
Extended Warranty. 2/3 yrs. $65/75
Mobile Mounting Bracket. MM I $14.90
RS232 Contro l Package SCS3 $295.00

(software & cab le) offers spectrum display
and database.

Specifications:
Coverage:
Sensitivity:

$449

1 MHz - 1500MHz
.35uV NFM, 1.OllV WFM,
1.0AM/SSB/CW
38 ch / sec. scan. 38 chisec. search
750.00, 45.0275, 5.5MHz 455KHz
5,12,5,25 KHz
1.2 Watts at 4 ohms
Input 13.8 V. IX: 300mA
BNC
LCD, backlighted.
21 /4H x 5 5/8W x61 /2D Wt.llb.

Speed:
IF,
Increments:
Audio:
Power:
Antenna:
Display:
Dimensions:

Specifications:
Coverage:
Sens itivity:

I AR2500

To OrderCa1l1- 800-445 - 7717
In All 50 States and Canada. 24 Hours a Day. Fax Orders: 1-800-448-1084,24 Hours a Day.

ACE Communications Monitor Division 10707 E. 106th Street, Fishers, IN 46038
Int'I Voice# 317-842-7115. Int'I Fax# 317-849-8794.

Service and Support Lines: Mon-Fri 9a.m. to cp.m., Saturday 10-4. EST
MasterCard, Visa, American Express, Checks, Approved P.O'-s. & C.O.D. (add 5.(0)

Prices and specifications subject to change.

CIRCU: 164 ON READER SERVICE CARD



Number 31 on your Feedback e.«l

DXpedition Lessons from
Peter I and Bouvet Islands

Helpful hints for your next exotic radio operation.

by Roald Steen AJ0N/LA6US

Bring Plenty of Supplies

And there are other problems. You must
bring your own food for the duration of the
stay. You may even have to bring your own
water or desalination equipment.

Once you finally get there, landing on Bou
vet Island or Peter I Island can bea challenge.
There are no docks or natural harbors on
either of these islands, so landing must be
done by helicopter. But, in order to be able to

get off the island if the
helicopter should mal
function or if visibility
should become too low
for safe helicopter evac
uation, there must also
be a way to get off the
island by boat or rubber
raft in an emergency.

If Kaare and Eina r
should have been unable
to leave Peter I Island by
helicopter, they would
need to use some moun
tainclimbing techniques.
They set up their station
on top of a glacier which
could only be descended
with the help of ropes
and mountain climbing
gear. Peter I Island has
few sites that are suitable

Getting There

The Norwegian polar vessel Aurora trans
ported Einar and Kaare during their Bouvet
and Peter I Island expeditions . The Aurora is
equipped for polar voyages, and has a crew
which is well experienced in navigating in
polar regions and in dealing with severe
weather conditions.

On an uninhabited island, all of the ameni
ties which you are used to are missing. Since
there is no electric power, you must bring
your own generator. Fuel for the generator
must be brought onto the island, for you will
not find a fuel dealership on an uninhabited
island.

island like 3Y2 and 3Y5, you must arrange
your own transportation, and this can be far
more expensive than flying to your destina
tion as a passenger on a commercial airline.

DXpedition to a remote uninhabited island,
you will need funds. A DXpedition to an
inhabited tropical island in the Caribbean or
the Pacific may not cost much more than a
regular vacation, but an uninhabited island is
likely to lack all infrastructure such as roads,
shelters, airport and utilities.

In common with a few other rare DX coun
tries, Bouvet Island and Peter I Island are
both completely uninhabited. Once you are
dealing with an uninhabited island when plan
ning a DXpedition , everything becomes
much more expensive and complicated. As
uninhabited islands, both Bouvet and Peter I
are without service by any airline. If you
would like to operate from an uninhabited

Photo A. Jacky FleW, Einar LAIEE, l in
lFllST, Kaare LA2GV and Willy HB9AHL
aboard the M/V Aurora.

Photo B. The inhabitants ofBouvet Island are elephant seals andpenguins.

• May, 1992

Plan Ahead

Einar had Arctic experience from serving
as the manager of a satell ite communications
facility on the Svalbard Islands, northof Nor
way , before embarking on the first Dxpcdi
tion to Peter I Island . His knowledge of Arc
tic conditions was an important asset during
the expedition planning.

Concern for the weath
er and the seasons must
be part of the planning
for an expedition 10 a re
mote island such as Bou
vet or Peter I, Einar ex
plained. Peter I Island is
covered with fog during
much of the year, so even
a helicopter may be un
able 10 land there much
of the time. In the far
south, you must plan
your DXpedition fo r the
northern wi nter to avoid
the severe weather thaI
much of this part of the .C'

world experiences dur-
ing the southern winter.

Most of all, if you
would like to arrange a
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F ew amateurs have as much experience in
arranging DXpeditions to diffi cult loca

tions as Kaare Pedersen LA2GV and Einar
Enderud LAIEE . In January 1987 this two
man team of Norwegian Dx pcdirioners were
the first ones to put 3Y2, Peter I Island, on the
air. Two years later , they conducted another
memorable DXpedition, this time to 3Y5,
Bouvet Island . The Peter I Island expedition
of LAIEE and LA2GV resulted in 16,000
contacts with 112 countries; the Bouvet Is
land expedition of LA lEE, LA2GV, F2CW,
HB9AHL and JFIIST resulted in a total of
47 ,000 contacts with hams on all continents.

I met with Kaare and Einar in November
1990 at Einar's spacious hill top home in an
Oslo suburb, and talked with them about their
IrXpcdkicns to Peter I and Bouvet Islands.
Their experiences inplanningand conducting
these two difficult DXpedirions can bea help
fill guide to other groups of hams that may be
planning DXpeditions to DXCC countries
that are hard to get to.



LIST
4399.00
3399.00
""'.00
""00
822.00

"

FT· WooD Deluxe ~F wloplions
FT· 1OOO Deluxe HF
FT·767GXGen.Cv
FT·757GX II Gen. C
FT·747GX Gen, CV
Fl.·7000 -16M
FT-736R A
FRG-8800G
FT·290AlIl A,.,.,
FT·790
FT47002
moo"
FT-2400::"= ,
FT·212RH2M
FT·712 70CM L.""'1
FT4702M17QCMF
FT411E2MFM w
FT-81 1 70CM FM
FT·26R2MFM HH

FT·76R 70CM FMmr.";"~;;-:;;:"';~;l

LIST
IC-7el D"I~ xe HF wi scopo 6149.00 Call$
IC·765 Gen, Cvg Xcv 2692,00 Call $
IC·735 Gen. Cvg Xcv 11 49 00 Call $
IC-725 Gen. C Xcv 949 Call $
IC·726 Gen. C Call $
IC·R7000 25M Call $
IC·R71A 100kH Call $
IC·2 Call s
IC·475A tc Call s
IC-24102 041D Call $
/C·32 41elll 16 ely Call $
/C. I all $
IC·229 0 II, Call $
IC.22BH 'Illy! Call $
IC·W2A Call $
IC·24A Call $
IC-2SAT2M w Call $
IC·2SA 2M mini H~ Call $
IC-3S...T22(lMHl w Call $
IC4SAT 440MHl W Call$
lC-4GAT 440MHl w HH 449,00 Call $

1~1!!Y!£9

Satelli

DAN KB0XC-KIRBY KA0ZT$-LOUISKA01PN
CHRIS NIYX- DENISEYL-MALINE XYL

DOROTHY K80,JPS-JOHN NIISUUB5W/UA4UUA3A

1·800-426·2891
METRO: (612) 786-4475

2663 County Rd. I
Mounds View, MN 55112

Super Minnesota Watts 1-800-279-1503

AEA KlM/Mirage

Astron'.",~:::;;;~~~kelliewBench! rsen
Bulternu FJ
Cushc, R.F. Concepts
Oalwa Sony
Hustler Vibroplu
Kantronics Comet

Plull more . .. ThankS lor our I " """. ..,
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Rack Shelves

Rack Eqtipment Cabinets

Antenna Grounding Kits

Tower Mounted Box Kits

•
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creess Kns

Cabinet Kits

Assembled Cabinets

Slope Box Kns

UHF a VHF Antenna
Power Divider Kits Other enclosures

Small sheets Aluminum and Brass

RACK AND CHASSIS BOXES

CIRCLE 167 ONREADER SERVICE CARD

<';'""" eM4.U~
cnanes Byers K31WK

5120 liarmony Grove Road. Dover, PA 17315
Phone 717·292-4901

1hIlwee<l6PM and ':3QPY EST, Eves.
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for access even by helicopter , and the glacier
site turned out to be the most convenient site
on the island.

For shelter, Kaare and Einar brought tents
that were built for use in polar regions. These
tents have special insulation between two lay
ers of fabric to keep the cold OUI .

A Well-Equipped Station

The Bouvet Island expedition was well
equipped with radio equipment . In additionto
Kaare and Einar , the operator team consisted
of Jacky F2CW, Willy HB9AHL and Jin
JFlIST. The guest operators also helped in
raising funds for the expedition. During the
Bouvet Island expedition, the considerable
inventory of radio equipment included four
triband beams, three Butternut HF-6V verti
cals and a WOCD Battlecrcck Special antenna
fo r 40, 80 and 160 meters, and five trans
ceivers.

Even a portable computer was included to
assist in logging. Some interference between
the five stations on Bouvet Island was in
evitable, since the separation between each
station was small. By planning the bands to be
used by each station to limit interference, and
by using antennas with vertical polarization
at some of the stations and horizontal polar
ization at the remaining ones, interference
was kept at tolerable levels.

Licensin~

Some rare DX countriesare islands thatare
politically or militarily sensitive, perhaps
with a host government which is not too
friendly to amateur radio. Fortunately, the
Norwegian government is friendly to ama
leur radio and docs not consider these remote
islands under its administration to have any
strategic value. Reciprocal operating agree
ments exist between Norway and most coun
tries with a large ham population.

It is even questionable if the Norwegian
governmentcould deny anyone permission to
land on Peter I Island, since this island is so
far south that it is covered by the Antarctic
Treaty. The Antarctic Treaty includes guar
antees of free access to the continent and the
islands that are covered by the treaty to any
one, regardless of nationality.

The Norwegian government has turned
Bouvet Island into a natural reservation due
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Photo C. Erecting a triband yagi on Peter I
Island. This \oVll.~ the veryfirst radiooperation
from this island near the Antarctic continent.

to its unique nature and wildlife , mostly com
posed of elephant seals and penguins. There
fore, it granted Einar and Kaare permission
to land on the island provided that they left the
island as it was when they arrived there. All
garbage and equipment had to be removed
when the expedition left Bouvet Island.

Mutual Benefits
But the DXpedition was asked to leave two

artifacts on Bouvet Island. One is an automat
ed weather station, which sends its reports
through a French communications satellite
system. The weather station, which is not
solar powered, has batteries thatare designed
to last for three years. Aplaque of Lars Chris
tensen, a Norwegian ship owner who fi 
nanced the expedition which claimed Bouvet
Island on behalfof Norway in 1927, was also
left behind, mounted on a large rock near the
camp on Bouvet Island.

An amateur radiooperation can provide the
island and the host

government with a great deal of publicity.
And this is the type of publicity which gov
ernments like, as ham radio is a peaceful
hobby which conveys an image of advanced
technology . An event of this type may alsobe
attractive to corporate sponsors that are seek
ing publicity. Large corporations may be per
suaded that they can benefit from sponsoring
a DXpedition with its image of advanced
technology .

Finding Sponsors

Kaare and Einar utilized these forces dur
ing their fund-raising efforts for their two
DXpeditions. They received funding from
corporate sponsors in a number of countries.
They also received contributions from the
almost 1,000 amateur radio operators around
the world that are members ofClub Bouvet.

A television crew followed the expedition
to Bouvet Island and took more than seven
hours of TV footage. This footage has been
edited into television programs that have ap
peared on European television. Researchers
from the World Wide Fund for Nature
(WWF) and the Norwegian Polar Research
Institute followed the Bouvet Island DXpedi
tion as paying expedition members.

The Peter I Island expedition , on the other
hand , was arranged by the Norwegian Polar
Research Institute. Kaare and Einar partici
pated in that expedition as paying expedition
members to set up their ham radio operation
on the island.

If you are planninga DXpedition to a rarely
visited location, revenues from television
footage may help you balance the books.
Kaare and Einar have not put their experi
ences into a book, being too occupied with
their engineering professions in Norway , but
a trip like this could also provide good materi
al for a book to earn some additional rev
enues.

Remote DX Adventures

It may help to be ingood physical condition
before you start out on a DXpcdition to an
uninhabited island. And last, but not least,
you will need support from other amateur
radio operators in the form of fund raising,
QSL managers and a support organization,
according to Kaare and Einar. iii

Photo D. Einar LAIEE starting up the generator on Peter Ilsfand.
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Photo E. The rugged campsite on Bouvet Island. The M/V Aurora can
be seen in the background.
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Our Name says quality, service and dependability 
Our customers agree!

"The best part of the Optoelectronics LCD counters are their
extreme sensitivity, their brilliant LCD readout that can be seen
even in bright sunlight and the rugged construction allowing
them to get banged around, but still continue to operate smack
dab on frequency... Yours is the only coun ter which reliably gives us
(at Radio School) an instant frequency readout with its rock-steady
LCD digits featuring incredible 1Hz resolution."

Gordon West

optoelectronics has satisfied its customers for over 18years
See for yourselfwhat countless
others have already discovered!
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Number 14 on your Feedb.ek urd

The Yaesu FT·26
2 Meter Walkie
Simplicity redefined.

Yaesu USA
17210 Edwards Road

Cerritos CA 90701
(213) 404-2700

Price Class: $330-$350

Y aesu's new FT-26 is the successor 10 the
company's venerable FT·23R series. II's

an attractive little walkie thai follows tocey's
trend of making the cases thick er while reduc
ing the other dimensions. Its ro unded, scu lpt
ed shape feels good and fils nicely in my hand.

First Impressions

Although Yaesu's ads show the FT·26 with
its standard 7.2-'1011 battery, the review unit
was shipped with the optional 12·vott battery,
making it substantially larger lhan it looks in
the magazines. The rad io itself is quite small ,
and the entire package is comparable to other
small, modem walkies when the standard bat
tery is used. All the buttons are on the front
and left side, making the rig easy to operate.
The PTIfLampiMonilor switch is rubberized
and rounded and has a very nice feel . The
speaker produces very good audio for a radio
this size. It blows away the aud io on my FT
411. The LCD resembles the one on the '411,
but the new one is larger and significantly
easier to read . Like the '411, thisone shows all
six digits of the operating frequency, including
a real zero at the end. It's great. I wish the
other manufacturers would go back to th is
system. The LCD and the keypad buttons are
lit with green LEOs. The lights can be locked
on, which is nice for mobile operation at night.
Also, they can be set to shut off a few seconds
after the last button has been pressed, which
is optimum for battery operation. Speaking of
those buttons, there aren't many of them! In
keeping with the advertised philosophy 01sim
plicity, the radio only has nine buttons on the
lront and three on the side under the rubber
cover. Sorry, there's no DTMF (TOUCh-Tone)
pad.

The top of the rig has the usual volume and
squelch cont rols and antenna connector.
Each has a rubber gasket to help seal mois
ture out . Also present are the mike and ear
phone jacks, of course, but there's an extra
goodie here: a direct 12-volt input jack. You
don't have to buy an adapter to slide on the
bottom 01 this rig to use it in your car or as a
base station; just plug your cabl e in and go!
Nice touch . To complete the mobile picture, a
slide-on cover is provided SO that you can re
move the battery and still protect the connec
tor on the bottom. In this configuration, the
entire radio is about the size of a microphone!
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The Yaesu FT-26 2 meIer walkie.

But, if you do leave your battery connected, it
will charge as you drive. That could be very
handy on long trips. The rubber duck antenna
is extremely stiff. Its rubber cover is not firm ly
attached to the BNC connector, and mine
started to unscrew when I tried to remove the
duck from the rig. This antenna could use
some improvement. Finally , the rig comes
with a belt clip, but no soft ceee. The cases are
available as options, though.

Lotsa Stuff, easy to Use

Ahhough the radio is indeed simple to use, it
does not skimp on features, save for one im-

portant one (more about that later). In fact ,
there are some new, advanced capabilities.
Let 's see, you 've got 53 memories which can
be tuned like individual VFOs. Any memory
can hold odd splits or independent TX/RX fre
quencies. There's one real VFO (the "dial"),
and there's a " call" memory which is ec
cessed with just one keypress. The rig also
has buih-in VOX, which is designed to be used
with an optional headset. DTMF squelch and
paging are standard. CTCSS is available with
the FT5-17A tone board, but it's optional and
the review unit did not have it installed, so I
couldn' l try it out. tI appears to function in
much the same way as the FT-411 's, so it
should be very easy to use. RF power output
can be selected from four different levels
when using 12 vons. for a maximum of 5 watts
out. At 7.2 volts, three levels are available,
with 2 watts being the highest. During trans
mit , the LCD depicts the power output by
showing appropriate numbers of steps at the
bottom (where the a-meter is during receive).
Note that this is net an actual measurement of
power output-it is just a display generated by
the microprocessor. On most walkies (which
have only HIGH and LOW power sellings) this
is silly, but it has a purpose here, because it
reminds you of which of the four steps you
have chosen.

The Automatic Battery saver (ABS) has a
new twist. It monitors your operating history
and adjusts itself to the optimum saving ratio
withOut youreverknowing about it! If you don't
like that, you can set it manually for three
different rates. or you can tum it off lor packet
operation.

The Automatic Power Off (APO) function
lets you select from 10,20 or 30 minutes and,
01 course. permits you to disable it. To save
even more power, the BUSY LED, which lights
to indicate that the squelch is open or the
channel is bUSY, can be turned off, as can the
musical keypad beeper.

The Automatic Repeater Shift (ARS), which
sets the offset lor you in accordance with the
band plan, can be adjusted to various re
peater subbands , as well as turned on and off.
I surmise that this is used primarily for selling
the radio to the subbands 01 different coun
tries. I can' t imagine why you'd want to
change it here in the U.S.

For true beginners, the radio can be turned
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Complete Manual only $79.95
M.O. or C.O.D. to

SPY Supply
7 Colby Court Suite 215

Bedford, NH 03110

(617) 327-7272

How are hackers making
cellularphone calls for free?
• Techniques for decoding & changing

cell ular phones' NAl\IS & E..'iNS
• Where to buy programming devices
• The "roaming technique" scam!
• Chip supplier's phone numbers
• Instructions on how to change phone numbers on all

models
• Cellular phone manufacturer's F..sN codes

Soldfor educational purposes only

Hours:
8AM-6PMM-Th
8AM - Noon Fri

Personal Database AppUcations
2616 Meadow Ridge Dt., dept 7
Duluth, GA 30136·6037
tr404·242-Q887 Fax 404-449-6687

LOGic version 2.12 features easy online tracking for any
award. including 1010. WPX. and grid-squares. Muhitasks
under Windows 3 or OesqView. LOGic II now features:
-optional OSL route database with automatic cross-refer
ence - integrationwith HamBaseandSAM "call book" data
bases -automatlc county logging from the f -Oomm county
database.

.... :;at

LOGic Jr. is still only $39.00. LOGic II , which features con
testing. interface to most rigs, custom report writer, and
more, isonly$79. For IBM, Amiga,and ST.Coming for Mac.
Ask lor free l~ge info pak.
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TALK WITH THE KNOWLEDGEABLE PEOPLE AT

CtAeLE: 197 ON REAO£R SEJtVIC( c.uo
73 Amateur Radio Today . May, 1992 51

USE ONE R ADIO AN D ON E SIMPl.EX FREOUENC¥ !"

N O DUPLEXER N EEDEDf"

BRAI NST ORM ENGINEER ING
2948 112 HONOLULU Ave. LA CRESCENTA, CA. 91214

PHONE (818) 249·4383 FAX (818) 248-0840

MULTI -MODE SR 4
SIMPLEX REPEATER

GENEBAl lNfOBMADON
THE SRoIlS AF\JU.V SElF-ecHT.u.lEO. MICFlOPRiXESSOFII!OSED. Rl':MOTE PROGRMltMBlE
CONlllOlLER. CAPABLE OFOPERATNG ONE OR1WORADIO Tl'lANSCEIVERS INSIMPlEJC
REF'EATER. SPLJT SIMPlEX REPEATER. DUPLEX AEPEATER CONT'ROLLEA. 'oOICE MAl. At.Q
VOICE lOer UOOES SEPARATELY OR StMUl.TANEOUSLY.

• ONE RADIO SIMPLE X REPEATER • DUAL RAOIO SPlIT SIMPLEX REPEATER
, QUAL RADIO SIMPLEX REPEATER • DUPlEXREPEATER CONTAOU£R
• CROSS BAND SIMPLE XREPEATER • al·DIRECTIONAl DU PLE XAEPE" TER
• CROSS BAM) OUPLEX REPEATER • REPEATER BACK-UP SYSTEI.l
' CROSS BAND SPLIT SIMPlEX I DUPl.EX RE" EATER ' REMOTE LINK
• 2 MINUTES. '" SECONDS OF TIMe. • MOll 'lE EXTENDER

• VOICE ..,It,I L • AlITO",,"TIC VOiCe. IDE"fTif tER • "'UXIUARY OUTPUT

1$399 U I ...._ .. _ ... _._-. & UP .. .... _ ._.__

MASTERCAIlO - VISA • AMERICANEXPPESS • DISCOVER

$239900

ALL MODE HF
BASE STATION

Since 1933

1000 S. BASCOM AVENUE
SAN JOSE, CA 95128

Call us sf (408) 998-5900

tf IIICOMI
• IC-12 GAT 1.2GHZHT $324.00

• IC-R1 WIDEBAND RECEIVER $519.00
• IC-R1oo w lDEBAND RECEIVER $599.00

• IC·735 ALL MODE HF TRANSCEIVER $899.00

• IC-72S ALL MODE HF TRANSCEIVER $799.00
• lC-3SAT 220 MHZ HT $319.00

• IC·726 ALL MODE HF TRANSCEIVER $1089.00

UEMENT
ELECTRONICS

FEATURING AN EXTENSIVE LINE OF ICOM PRODUCTS
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Conclusion

I like this rad io. It works well and keeps the
" be lls and wh istles" to a minimum, or at least
unobtrusive. II you need the paging or you are
turned off by lots of prog ramming options (and
can live without autopatch), the FT-26 is for
you . II, however, you need the crcss or auto
patc h, check out Yaesu's gorgeous new
FT-41 5, which I'll be reviewing very soon.
Either way, Yaesu's got a walkie you 're sure to
love. III

What'. Up, Docs

In many of my reviews, I've complained bit
lerly about the incomprehensible documenta
tion. This time, though. there's nothing 10
complain about. The booklet is first rate. It is
written in English and. except lor a few ill
significant typos, is about as close to perlect
as I could hope lor. Even the section on DTMF
squelch and paging is easy to understand .
See, it can be done. Also included are full
schematics and a handy, wallet-sized cheat
sheet. Nice job, folks.

Oops ...

The DTMF squelch and paging modes re
quire both the send ing and receiving 01tones,
so the rig obviously has a tone-generating
chip inside. Despite this, you cannot make
8uroparCIJ calls from rhis radio . Nor can you
use it to control special functions on a re
peater. lI can only send 3-digit codes, and only
zero through nine. It cannot send the star or
pound sign. An the new rigs (at least the ones
I've seen) which have DTMF paging use Ihe
same three-digit, 0-9 scheme. Uke the oth
ers' , the FT-26's inabi lity to send tbe star and
pound sign makes the selective calling fea
tures unusable through mostmodem repeater
controllers, wtlich will not pass the tones with
oUl prefixes containing the special characters.
Of course, it wor1c::s fine for simple)( use and is
especially handy at hamteste.

you get where you're going without too much
trouble. Most operation is lrom the memories
anyway. Other than that, there's not much to
tell. This is a basic, solid walkie.
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Say You Saw
It in 73!

lastest I've ever seen; it really zips through the
band .

UsJ.ng It

Because there are so few buttons. some of
the rro-e advanced operations require some
arcane keypress sequences. Luckily, there
aren't too many 01 them, and none is anything
you will use very olten. For everyday opera
tion, the rad iO couldn't be easier to use. While
you cannot enter frequencies directly (be
cause there's no number pad) , the rotary dial,
in conjunction with the MHz step function , lets

1691 MHz Weather
Satellite System

1691 MHz Hemt Pre-amp.
model TS-1691-P.Amp $299

1691MHz Receiver
model TS-t691 -Recvr $450

Decoder Board &Software
modeiTS-VGA·SAT3 S300

Decoder Board &Software
modelTS-VGA-SAT4 S399

low Loss (microwave) Coaxial Cable (65 ft:)
with connectors.

rnocIeI1691-<:oax ass'y $55

1691 MHz Loop-YagiAntenna
model 169H.VIN) $99

1691MHz Loop-Yagi Extension
model l69H.Y-XTN $85

Basics

The radio receives from 130 to 174 MHz and
transmits from 140 to 150 MHz. Receive sell
silivity Is exceuent and holds up very well out
side the ham bands. Selectivity Is as usual lor
Yaesus.ln other words, superb. When you are
5 kHz off, you knowit .

As I mentioned before, receive audio is very
good. The speaker has better bass response
than most small rigs, which makes it sound
much nicer, especially on male voices. It is
reasonably loud for its size but , as you mighl
expect, it can be hard to hear in a noisy car or
truck. Ofcourse, you can hold thewhole rig up
to your ear because it is so small. Also, there
are optional speaker/mikes. and even a new
earpiece/mike wtlich has a separate mike you
clip 10 your shirt.

The radio has all the usual scanning and
priority functions, and it lets you shield memo
res from !he scan while still allowing you to
hear them manually. You also may hide them
altogether. The scan speed is about the
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Oemonstration Disc (IBM-PC VGA compatible)
of signals recorded from WX-SAT system. S5

Shipping: FOB Concord, Mass.
Pricessubject to change without no/ice.

II ~
SPECTRUMINTERNATIONAL, INC.

• Post Office Box1084, Dept.S

Sleoncord,Mass.01742,U.S.A.
Phone, (508) 263-2145
Fax, (508) 263-7008

into a channel ized, CB-Iike unil by selecting
the " memory only" mode. In this configura
tion, only c hannel numbers, which corre
spond to memory numbers, are display9d. No
frequencies, nothing! Also, most of the rig's
features are locked out. This might be useful
lor a true technophobe's first week of owner
Ship but, beyond thai , I don't see the poi nt,
especially since you must program the fre
quencies in firsl to use it! Perhaps it could be
helpful for someone whO is phySically or visu
ally impaired.
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Visa, LtC, COO
Tom (W60RG)
Maryann IWB6YSS)

GET THE ATV BUG
Transceiver
Only $329
with 50 Watt
D26 Amp $539
Value + Qual ity
from over 25years
in ATV...W60RG

With our all in one box TC7()'ld, ATV Transceiver,
you can easily transmit and receive live action color
and sound video just like broadcast TV. Use any
home TV camera or VCR by plugging the composite
video and audio into the front VHS 10 pin or rear
phono jacks. Add 70cm antenna,coax, 13 .8 Vdc and
TV set and you are on the air - it's that easyl
TC70-1d has 1.5 Watt p.e.p. with one xta l on 439.25, 434.0
or 426.25 MHz & properly matches Mirage 01 5, D26,
0 100 amps for 15, 50, or 70 Watts . Hot GaAslet downcon
verter vartcap tunes whole 420-450 MHz band to you r TV
ch3. Shielded cabinet 7x7x2S . Aeq. 13.8 VOC @ .5A
Transmitters sokt only 10 l icensed amateurs, tor legal pcrpcses,
verified in the latest Cal1boo1<. or send copy of new license.
Call or write now for our complete ATV catalog
including downco nverters, transmitters, linear amps,
and antennas for the 400, 900 & 1200 MHz bands.
(818) 447-4565 m-I hm-5:3Opm pst.
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Photo A. Turner High School sludents bUIlt a " shrunken quad" 10 l ind elusive
hidden Iransmlrlers. tetno righI, Ihey are Andy Barthel KB50NC, Gregg (no call
yel), Rooney Blankenship KB50NB. and Wes Hearell N50 FA. (Pholo by N5NDE.)

bul where we could not be seen Irom
the dead end,

Hunt l ime came, and _ beqan our
regular voice trensm.sssons on 446
MHz. repealed onto lhe 146 MHz hunt
Irequency by Ihe conceal ed duat

bander. 1I 1ool< lhe I"sl team about an
hour 10 OF up 10 lhe road end No!
seeing anyone lalking inlO a micro
phone. they drove olf and were not
seen agai n for anomer hour. Team al
ter team did the same thing . or else sat
there . peering atthe dead end. expect
ing to see us Crouching in the bushes.

After lots 01eecouraqementtrom us ,
most of them got oul their flashlights
and beat the bushes to l ind the black
box. These lIedgling hun lers won't
soon lorgel lhe lesson lhey learned :
Fotlow your ROF gear and expect lhe
unexpected.

" Homirtg In" readers around Ihe
country have told me of the fun lhey've

had USing dual·banders as 'emotely
operated sexes. Mob,1e dual-banders
usually have separate antenna con
nectors lor each band. bul the single
antenna jack on deal-band HTs can
pose a problem. You need an antenna
that is better than a " rubber ducky" so
Ihe hunters can hear you at the start
point . bUI it has 10 be effective and a
good match on two bands,

For the RACES hunl, I used a 2 me
ter J antenna. Theofy predicted it
would work 9real , and iI did , The hall.
wavelength racll8lor of a 2 meter J is
312.....aveleoglhs on lhe 70 em band II
does not have gam loward the horizon.
but It works just fine for hnking 10 the
control point. The quarter·wavelenglh
malchirtg sechon atire bot lom is 3/4
waveleflglh at 446 MHz. so II has lhe
same transformer Characteristics .
(Such matching eecucos may be any
odd multiple 01a 1I4·wavelen glh.)

I have used this J design on 2 meters
for several years, The J is an excellent
antenna lor public service and emer
gency work because it does not require
a ground plane I mounted il on a 112"
thick plastic base. 8 " x 8 ' . Wood work s
I,ne forthe base, tOO. You can set iI jusl
about anywhere (prelerably high and in
me clear). hook up tbe coa... . and be on
the air in seconds,

FlQ'Ure I shows the dlmensoons. The
elements are 1/8 " diameter stainless

A Black Box ThaI Talks

ciever " foxes" like to conceal their
transmrtterrenterma setups in cut-ct.
lhe-way nooks and crannies, then lalk
through lhem rllfllOlely. One easy way
is 10 use a dual-band VHF/UHF trans
ceiver thai has bee n mo(lif ,ed lor
crossband repeal operalion_(Informa·
tion on such modlflCalions is often pro
v;ded by manufacturers and ooalers.)

A typiCal example is the 2 meter hunl
that WA60PS and I put on for lhe Or·
ange County (C ali tornia) RA C ES
group last November. It was intended
to be a relatively easy nighttime lrain·
ing exercise, but we wanted to give the
contestants something unexpected.
Most of them were new to the RDF
scene,

I pUl my IC-32AT 2 meler170 cm
handheld and a 20 amp-hoor 12 IlOl1
battery in abo... . painted black. We con
cea led Ihis lashup in a bush. a lew leat
olf a dead-end road in Anaheim Holts.
We parl<ed our van a couple of blocks
away in a good spol lO view lhe bush.

in education. HOW about sening up a
foxhunllOg program lor your school
system? Lack 01RDF exce-eece e no
excuse-N5NDE dld n" have any when
he started, e'lher. Here is an opportunI
ty for lhe teeceer 10 learn along with Ihe
students.

You 're Never Too Old

001'1 '1 gel lhe idea mat ADF contest
irtg is just lor kids, The dozen T-t nmts
every monlh in Southern Cali lornia
bring out fun lovers of all ages, One
perenn ial part icipanl is Mi ll Ronney
WA6FAT (see Photo B). Mill celebrates
his 80th birlhday Ih is year. He started
T-hunting In me 19505 and has never
grown tired 01It

In his 35 years of 2 meter DFiog. Mill
has lollowed lechnology, gOlO9 from
an AM " GOOI'Iey Bird" 10 tbe newest
impor1ed "9s . He waspartofthe hidn'lg
team !hal set me record for longest
distance 2 meter hum (252 air miles).
He is also a regular on !he monlhly 6
meter hunt.

Put a hidden transmitter on me arr
and Chances a,e Milt will come out to
find it. Thai is, he wi ll if he is not enjoy ·
ing his other hobby-square dancing
with his wife Elizabelh.

PlJoIo B, When Mill Rooney WA6FA Thides the T. you nevar know IIl'hallo expecf,
This l ime, he is testing the "river effec l " on VHF propagation by se/llng liP in the
middle of Sanriago Creek.

ment," N5NDE reports. " I have a cou
p le 01 kids assigned 10 bu ild ing a
Doppler set . and we have Oblained Ihe
money for parts.

" My kids prefer 10 be me lox. The
adults and anybody else who wants 10

come out can try 10 find us. We have
already had one walkiog hunt and one
drMrtg hunt"

Support l rom me ham community
would be a lJ;g help 10 a program like
thiS. " We tried 10 have a couple of con
tests al the local hamfests," Don says .
" Al lhe one at Oklahoma City. we only
had a lew people show up, one lrom
Texas.We had a good time but we only
had tnree or 10-.r people thaI hunted.

" We do n't have any ham clubs close
by. There is a repeater within range.
and we talk it up on that. Mostly we
have 10 go 10 hamlests Ihat are a cou
ple 01hours away ."

Don's pla ns lor the ful"re include
usi ng RDF for search dnd fescu e
(SARI · He would ~ke 10 fun an SAR
Exp'orer posI . " We had a small 10000r
passenget'plane crash a lew years ago
that alfected Ihe whole commuOlty."
he says. ..Hams were OI.It searCtling for
lhe plane Thai broughl up the idea of
SAR in Ihese kids' mlOds. because
they all lost some lriends ."

We need more hams like Don Loving

100 sludenls totet, is in a rural area
near the Texas border. 001'1 has made
amateur radio an important part 01 his
physical science class. A dozen teens
are now proud owners 01 ham tic kets
(see Pholo A),

" My kids are more enth usiasti c
abouttrensrmtter hunting than any oth
er radiO activrty." Don told me. " Ordi
nary on-air aso contesting bores them
10 tears They like it allirs l , bul lhey gel
burned 01.11 pretty Quickly . Teenagers
need somelhing more active . like lox
hunt,ng"

The Turner High RDF program is still
young . bUI holds lOIS 01 promise .
" Rig hi now we 're short on equip-

Radio Direction Finding

Sooner Scholars

Don l oving N5NDE is a sCience
teacher in Burneyville, Oklahoma.
Turner High School, wh ich has aboul

unbeatable 1001(foxhun ling} lor getting
kids interested in our hobby?

AI the annual Science Extravagan
za. a hobby show put on by the Youth
Science Center (YSC ) Of O range
Counly. California. we atways have
ROF demonstrations in add ltl()n 10 the
usual HFN H FfATVfO SCARfpacket
d,splays_Nolhing else gels youngslers
e...ciled aboul radio more lhan " snilfiog
out" one of the two hidden T's on !he

grounds, using Ihe RDF gear we
provide.

I'm not a schoolteacher. so I don't
gel 10 do Ih is sort of thing regularly. To
my dismay, I am finding mat far 100
many non-ham educators are learful 01
science and ignorant 01 ham radio,
(YSC is trying 10 change lhalT)

All the ham operalOfS who teach in
my school d,str icl can come up with a
oozen reasons why Ihey can 'l use am
ateur rad io in lheirclassrooms. So I am
thr illed to read 0 1 educ alors like
WB2JKJ and WB2MGP who are uSlOg
rt in spile of Ihe obslacles. BuI il can be
even better when T-hunllrtg is part 01
Ihe ham radio cu rric\llum.

Whether you are a new ham or an
old-umar, a techie or an appl iance op.
radio direction linding (RDF) contests
can add to your ham radio lun More
and more clubs are addong th ese
events, ollen called hidden transmitter
hunts . loxhunts. or T-ounts . 10 their
monthly calendar 01evenls.

Everyone says tnat we need more
youog poopIe in amateur radio. So why
i$fl 'l eVef}'One making better use 01an

School Days and
Dual-Band J 's

Joe Moe1I. P.£.. KOOV
POBox 2508
Fullerton CA 92633
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Pocket Roll-Up gave equal perform
ance on bolh 2 meter! and 70cenlime
lars. Range was much grealer than a
quarter-wave whip in each case. My
wallmeler measured 1.3:1 SWRon the
MFJ-1730 at the 146.565 MHz south
ern California T-hunltrequency, rising
to 1.8:1 al l48 MHz and 2.4:1 al l 44
MHz. tceesr SWR on 70 centimeters
was 1,2:1 at the high end of Ihe band,
rising 102.3:1 at 440 MHz.

Even on an interm illenl·signal T
hunt, the transmit duty cycle is higher
Ihan in a casual e sc, So give your HT
someextra cooling help. I removed the
belt clip and bolted a 3 " linned
heatsink in its place tor the RACES
hunl .Thatwassufficienl tor. 5 watt HT
on • cool evening. but you may need a
small 12 volt 'an on a hot day. Happy
hiding! .

Photo C. The MFJ-I 73() f'ocke' RoII-Up 2 meterJ anll1flna is
easy to carry to the hiding sita. The bulge is the ferrite choke
balun.

1.5:1 or better at
your hun l I re
quency.

A $Ior..sought
Allem.tlve

If you wou ld
rathar buy a J
than build one,
considef the new
Pocket RoI-Up J
lrom MFJ Enter·
prises, toc., P.O.
Box 494. Missis
sippi Sta te MS
39762 ; (601)
323-5869 . The
MFJ·1730 (see
Photo C) uses TV-type lwin-lead lor the
malching section and radiator, It
teeteres a lerrite choke balun to kaep
RF oN the coax Shield and improve
the match . A 4· 112 ' RG·58 pig ta il
wilh BNC connector goes to your hand
held .

While it won't sland alone on a lable
like the antenneotFigure 1. the Pocket
RolI·Up is much easier 10 transport It is
ideal lor hanging hom a tree or bush. h
wiUsupport its own weighl, but I would
not recommend using i1to holcI up the
rig, partiCularty if you use an oversize
battery. The inlernal solder connec
l ions may nol withstand that much
Slrain. Support lhe transceiVer un6er·
neath, use the belt d ip. or suspend
the rig with a separate piece 01 nyton
line.

In my teslS, lhe J 01 Figure 1 and lhe

wcco ce
PlASTIC BASE

tape to make
tha anlenna in·
visibla in Ihe
bushes under
I he s l rae l
lamps.

Ca nl e r I he

coax """"""'"between the el-
aments . I
prefer a BNC
receptacle in
s l e ad 01 Ihe
usual 50-239.
Clamp Ihe wire
ieecs from the
con nec tor t o
Ihe elements at
th e p o in ts
sh ow n , Yo u
may ne ed to
slide the con
nector assem
bly up or down
to achieve lhe
best SWR, but
b o l h leads

should end up at lhe same distance
from lhe bottom shorting bar.

The plastic spacer is impotlanl 10
kwp the matching seCliOn elemenlS
parallel . two inc/'Iesapart, at all t imes, I
held my specer in place with hoi: glue ,
but you could drill and tap the plastiC
lor setscrews.

My handheld is happy with 2:1
SWR, which was easy to achieve on
both bands . With a little pruning and
tweaking, you should be abIa 10 98t

BNC
JACK

- 2'-

t--6----t
METAL

SHORTING

"' ''"
Figure 1. This easy.fo.bu#d2 meIer J antenna also works on 70
C6nfimeters. see the faxf for element information,

steer welding rods. Stainless elements
are strong, flexible . and non-corrosive.
but anaching them at the bottom is a
problem. You may preler 10 use brass
or bronze rod if you are not equipped
to solder stainless steel or 10 dri llt
tap Ihe shorting bar to accept the
roes

The shorIing bar al the bottom is
mandalory. but do not connect the bar
10 the rig 's ground. For th is hunt, l cos
ered the elements with black electrical

DSPfromJPS
Hear how Digital Signal Processing can improve your reception!

Use our new NF-60 to
knock out

heterodynes and tune-ups. see US at

Use our NIR- IO if you're
troubled by more than j ust

heterodynes.

The NF-60 is an automatic nsp
audio notch filter that connects to
the audio output of your receiver or
transceiver and includes a built-in
speaker amp. It auto matically
removes tones which last longer
than a few milliseconds, so it knocks
out Tune-Ups, CW and RTIY. It's
not limi ted to re moving j ust one
tone as are standard notch filters.

Dayton

Booths 639 & 646
for

Demonstrations

The NIR·IO is a Noise and QRM
Reducer for SSB VOICE. This
unique device contains white noise
reduction, variable bandpass filter
ing and automat ic notch modes. It
reduces noise and removes hetero
dynes occuring in the presence of
speech. Made possible by real
ti me Digital Signal Processing
(DSP) using a 40 MHz DSP chip.

NF-60 Introductory Price: $149.95. NlR-I O: Still $395.
For 11 5VAC to 12VOC Adapter add $1 2. Charge to MasterCard or Visa. Allow 1 week for personal checks, COD additional .

We pay surface shipping in the Continental United States. NC residents add 6% sales tax.

JPS Communications, Inc.
P.O. Box 9nS7 Raleigh, NC 27624

TOLL FREE ORDER LINE l-axJ-533-3819
Technical Info 1-919-790-1048 FAX 1-919-790-1456

CIllClE 28S 01'1 READER SlRVJCE CAItO
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Photo A. The completed payload showing the uniqw rotating mirror system. The motor turned a mirror (slanted
45") in front of the TV camera which provided a continuous 360 · view every two minufes. The cal/signs are
reverSBd so they appear normal in the downlinked video as seen through the mirror.
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assembled near Joe WB9SBD's farm
around 7:30 a.m.. After various Mur
pnyrsms (the N-connector on the re
ceive antenna fell 011 , the regulator on
the helium tank wouldn't fit and there
was intermittent video trom the pay
load), everything somehow came to
gether.

At 9:45 a.m., Ihe HBT-2 (Hillsboro
Balloon Team) mission took off under
near ideal ground conditions. Since a
storm fronl had cleared out of the area
a few hours earlier, visibility was excel
lent. Everyone watching the ATV
oownlink at the launch site was treated
to spectacular views of the rolling Wis
consin farmland . The remote mirror
system worked great. The touch-tone
system worked perfectly, allowing the
control station to easily point the cam
era view at the horizon, at the ground
below or even up at the balloon itself.

Reports came rolling in via the HF
net on 7.1 55 MHz (SCOIl ND9C was the
net conlrol). Just 10 mrnctes after take
off, Mike WB00CD reported seeing P4
pictures from Iowa. Soon afterwards,
reports of nearly snow-free video re
ception came in from Ron W9Z1H in
northern Illinois and Andy N9AB and
others in the Chicago area. One station
even reported seeing P21evel pictures
in Arkansasl Apparently there was
some interesting ducting going on dur
ing the flight.

Both the ATV audio subcamee and
the 10 meter AM downlinks from the
crossban d voice repeater sys tem
worked quite well. It was fascinat ing to
hear distant stations describing their
video reception on the 2 meter lalk fre
quency.

Treed

Although the ground wind conditions
were great, the upper level winds were
another story. Since the jet stream
winds were over 100 knots, it was de
Cided to use a much smaller balloon to
shorten the total distance traveled.
This resulted in a short flight lhat made
it just to 45,000 feet before the balloon
burst. However, since the small eer-

Figure I , SChematJc diagram ofthe balloon payload.

Photo B. Inside view of the payload showing the 10 meter AM transminer and
voice ID circuitry.
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reversed. Some TV cameras have a
reverse scan switch which allows you
to compensate for this effect.

To identify their balloon ATV trans
mission, they mounted a th in strip
alongside the edge of the package with
their reverse image cansrqns. Since
the camera focuses from 6" to infinity,
this method of video 10 worked very
well during Ihe flight.

The Flight

Alter a late night session of final con
struction and testing, the launch team

super-wide coverage crossoanc re
peaterl

Remote Cemere Potntlng

Joe WB9SBD came up with a very
inexpensive and effective method of
remote camera pointing. Rather than
move the entire camera around with
servos, Joe mounted a motor-driven
first-surface mirror in front of the TV
camera at a 450 angle. The first sur
face mirror (cat. #2741) is available
from American Science Center; (708)
475-8440. Edmund $cienlific is anoth
ergood source of first surface mirrors.

With two angled pieces of PC board
material, Joe was able to suspend the
motor/mirror assembly at [ust Ihe right
point above the camera. Viewed on
edge, the two pieces of PC board in the
field of view of the camera are hardly
noticeable (see Figure 2).

The motor-driven mirror rotated at
0.5 rpm, giving them a continuous
360" pan of the camera view every 2
minutes . The motor (12 VDC at 0.5
rpm) is made by Hankscraft and only
draws 4 milliamps when operating.
You can contact Hankscraft at (60B)
524-4343; a variety 01 operating
voltages and rotalion speeds are avail
able. If you plan to send one up in a
balloon, be sure to specify a grease
less motor to handle the ~ 60 · temper
atures in the upper altitudes.

Joe and Tim added a Norcon touch
tone controller (model TD16 with 16A
expansion module) which allowed
them 10 turn the motor on or off by
remote control. To change the camera
view, they just activated the motor via a
touch-tone sequence and waited for
the mirror to rotate to the desired point.
Keep in mind. however, that the image
as viewed through the mirror will be

Bill Brown WBBELK
%73 Magazine
Forest Road
Hancock NH 03449

Ham Television

The Package

Based on the successful flight and
recovery of the ir previous voice re
peater flight, Joe Mayenschein
WB9SBD and Tim Tomljanovich K9SB
decided to risk a full video package on
this mission. The ATV section consist
ed 01a PC Electronics KPAS-RC t-watt
ATV transmitter (439.25 MHz) with an
FMA5 audio subcamer board, a minia·
ture BfW TV camera (similar to the one
offered by both GBC Corporation and
Micro Video Products) , a Uniden
Bearcat1 OOXLT scanner and a 10 me
ter AM transmitter on 28.322 MHz (see
the April '92 issue of Radio Fun , p. 18)
with voice 10 (see the November '91
tssueot 73, p. 11).The antenna system
consisted of an Otde Antenna labs
Mini-Wheel for ATV, a dipole for 10 me
ters and a V..-wave whip for VHF.

In addition to the live ATV camera
transmissions, they programmed the
scanner to receive on two channels on
2m FM. One frequency was the " I ree
for-all" uplink and the other was a pri
ority Channel for control of the mirror
system and to make announcements
from mission control.

Anything heard on the 2m uplink was
repeated down via the ATV audio sub
carr ier as well as the 10 meter AM
transmiller. tn essence, this would be a

Wisconsin ATV Flight
On December 7, 1991 , a group from

Hillsboro , Wisconsin, launched an
ATV balloon with some interesting in
novations. I think you'l l find some of
these ideas of value for your ham
shack or repeater installatK>n.
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(818) 447·4565 m-lBam-5:30pm pst. Visa, Me, COD

P.C_ ELECTRONICS T~ (WooRG)
2522·WG P..aon Ln Arcadia CA 91007 Maryann (WB6YSS)
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Many ATV repeaters and individuals are retransm itting
Space Shuttle Video & Audio from their TYRO's tuned to
Satcom F2·R transponder 13. Others may be retrans
mitting weather radar during significant storms. If it is
being done in your area on 70 e M - check page 413 in
the 91 ·92 ARRl Repeater Directory or call us. ATV re
peaters are springing up all over - all you need is one of
the TVC-4G ATV 420-.450 MHz downconveters, add any
TV set 10 ch 2. 3 or 4 and a 70 e M antenna We also
have downconverters and antennas for the 900 and
1200 MHz amateur bands. In fact we are your one stop
tor all your ATV needs and info. Hams. carr for our
complete ATV catalog - antennas, transce ivers. amplifi·
ers. We ship most items within 24 hours after you call.

TVe-4G
only $89

SEE THE SPACE SHUTTLE VIDEO

-

age (and himself) back 10the ground in
perfect shape.

Joe WB9SBO. Tim K958 and lhe
Hinsboro group plan a rwmber of fu
lure flighlS with a variety 01 intrigu
ing payloacls. " you'd like 10 find out
aboul amateur radio balloon payloads.
Joe has started a SCAR (Balloon c ar
rying Amaleur Radio) net on 14.255
MHz every Salurday afternoon at 3
p.m. Cenlral t ime. Also checte. OUI lhe
" Balloon" area on the 73 phone-line
BBS lor the Iatesl information. III

Photo C. Inside view of the styrofoam
package showing the Uniden &area!
scanner (upper IBfr), ATV transmitter
(C8f'Iter. in shielded cas6). back of TV
camera (lower right), VOitBge regulator
(upper right), fouch.tone decodeI (low.
er right). lithium batteries (lower left)
and ms 10 meter AM transmitter (up
perle,,).

!

-- _.
~ •• •......

Photo D. (/ to r): Tim K9SB. Stuart WB9UNX, chase dogs (BJackie and Teddy). Joe
We9SBD and Brian KA90JT prepartJ to launch the balloon.

F1fJU'82. Dtttaiis of the rniTror mount.

loon covered rTlOfe th8tl60 miles In ItMI
45 minute ascenl (average ground
speed of 80 mph), the large balloon
capable of reaching 100,000 fee( in ...
litude would've dropped ItMI pay60ad
some 160 miles downrange {rigtli in lhe
middle oluke Michigan!}.

Since the balloon burst somewhal
sooner than eKPeClecl, ITIOSI members
01 the chase leam were 100 far dowrl
range. Through triangulalion of beam
headings and by watching lor land
marks on the video Signal (a large lake
1'Ielped). ItMllocatiOn of the lancIing Site
was narrowed clown 10 an area just 10
miles east of Portage. WisconSin. It
was found 15 minutes aher tcccn
down, dangling 40 feel up in a lree near
the town of Rio (on the property of the
Chief of Police). One brave soul scaled
lhe dry, frozen, and relal ively branch
less tree and safely broughl the pact<.-

PhoUJ E. T1'Ie j 1IlCOVlH)' t68m a"er f9Iri8YirIg ",.,priza from the tree_(/ to tJ:James
N9LKY. Jim N9KAN (behind James). Steve WB9ZRE. David KE9KX. Lenna"
KB9GDY. Br8nt Hughes and Tiff! K9SB.
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HAMS WITH CLASS

"What a j oy to have articulate, enthusiastic
young people volunteer to speak to a packed

room ofchildren and adults about their
love ofamateur radio."

Carole Perry WB2MGP
Media Mentors, Inc.
P.O. Box 131646
Staten Island NY 10313-0006

Miami Tropical Hamboree
M ending the TropicaJ Hamboree in

Miami has aJwa,s been a terrifiC expe
rience lor me. This FebrtJary, however,
those hams and non-tlams alike who
came to assess the role of youngsters
in the hobby were in for a real treat.
Under the extremely capable guidance
of Eyaf,n Gau<tensW4WYR. who is the
General Ch airperson of tne event
sponsored by the Dade Radio Club,
Inc., hundreds ot free passes were d is
l ributed to local schools tor children to
be able to attend at no cost. The
Iremendous elfOl1s and hard work 01
Evelyn and the club really paid olf. Not
only was the Hamboree a huge suc
cess , but the Youth Forum which I had
the PJivilege 01 moderating was well
attended by child ren. Many parenls
came to the lorum, too. but more irn
portanlly, the young people showed up
10 hear what their own peers had to sa,
about amateur radio.

As. a leacher who deals with hun.
dreds of children a year in my own
school, 1certainly appreciate and ap
plaud the ellorts 01 the manufacture,",
to encourage youngsters to get in
voM:!d with amateur radio. We should
all support the manufacture,", wtlo sup.
port the educational lonJms and pr0

grams across the country. The main
prize to be awarded to a young p8fSOfl

in allendance was a Kenwood R2000
wideband rece iver. I wish everyone
coutd have seen the look on tha face 01
the lillie boywl'lo won it. It was wonder.
lui! ICOM, veeeo. and the ARRL also
conlribu te(! door priZtlS, much to the
ch ildren's delight The dedicated Iolks
at MFJ and Heath have a1wa,s been
very" qlOftiveof my educational efforts
with amateur radio. Special thanks mull
go 10 Rosalie White WAISTO, educe-

ncnat coordinator of the ARRL, who
was a big help wit h the publicity and
ga lhering of cnzes for th e Youth
Forum. Rosalie also moderated l he
InstruelOl" s Workshop lhat weekend.

The Youth FOf\Im

Wafl , I certainly had an outstanding
group 01chi ldren to work wiltl in Miami.
What a joy to have artiCulate, enthust
esnc young people VOlunteer 10 speak
10 a packed room of children and adults
about their love 01 amateur rad io .
These youngsters are the future lead
ers 01 our hobby, and I'm so delighted
to have been able to showcase them at
the Hemboree.

Chris Hadden NIGXB was the first to
speak .ChriSis lhe 1991 recipient of the
ARA L Paul and Helen Grauer $500
Scholarship. Chris is a computer SCi
ence maior at the University 01 Ne·
braska. He ls actively Involved in many
different modes 01 radio ccmmunlca
tions and provided an excellent role
model lor the youngsters in etten
caece.

Neill at the microphone was the very
eloquerlt lee Cicreuko N4TCW, 18
years old. lee made quite an appear
ance dressed in his Police Explorers
uniform. He was busy the whole week,
end helping out with communications
at the Hamboree. l ee explained his
love 01 public service, work ing with the
Sheriff's offICe and helping out at local
pub lic activities. He also was very
adepl at 8O$Wering questions from our
young eudience about UHF, VHF and
radio wave propagalion, I'm sure thai

lee's involvement in amateur radio
was largely responsible lor the self
confidence and ease lhal we in the au
dience could easily see he possessed.

MY next speaker is no stranger to
making public eppearaocea. Sammy
Garrell M ICR, age 14, is the winnerol
the WesUink 1991 Young Ham 01 The
Year award. I've had the pleasure 01
working with Sammy before. He was a
guest speaker al my Youth Forum in
Dayton in 1991 and did a terrific job
1tIere also. In his talk, Sammy stressed
that you don'l have to be • nerd or a
great brain to get involved with the h0b
by . He said that any kid who really
wants to get Into ham radio and have
fun with it has a good chance 10 do it
He also cautioned the young people to
not lei it consume their lives to the ex
d usion of Olher importallt young pee
pie's activities.

Mike AbballiStaKD4COT is 13yeaI$
old and in the 8th grade. He is e student
of Phyll isan WtlSt KA4FZI, wtlo has a
wonderful ham radio program that en
courages less advantaged Children 10

get involved with technical studies al
Caloosa Middle School in cese Coral ,
Florida. Mike showed us a simple, easi
ly assembled telegraph key made by
youngsters in h is class. Mike is also an
ICl:ive member of the Ft Myers Radio
Relay league.

Everyone at the lorum was totally
c aptiva ted by Louis Zu ckerm an
KD4HRD, who is a bright, vociferous
8-year-old. l ou is got his license in De
cember 1991, much to the delight 01 his
fellow 3rd grade,",. Both mom and dad
are very aCl: ive in the Dade Radio Club
of Miami. Afler meeting with this enthu
siastic ham farMy in Miami, it was 00vi
GUS to me that louis is going to have
many fabulous, Nn years ahead 01 him

in ham radio with his folks. louiS told
the group assembled that he especially
10Yes talking to radio operatOl' in Ior
eign countries. He's already had a tee
rif ic aso with someone in Japan
named Hida JF1SEK on lhe day of
President Bush's visit there. Whet an
inspiration this youngster can be lor
other children !

Tortlen Bush KC4ZNI is 16 years old
and attending Coral Gables High
School. He told us how he allerlded the
even ing amateur radio class taught by
Harry Pilafian W4SOG, along with his
dad. Torban helped form Ihe Dade
Young Amateurs Assoc iel ion. This
group was lormed so that youngsters
could have their own organi<tation un
der lhe supervision of adults. He is also
a member of the South Florida FM As
sociation and lhe ARRL

Derek Urwin KD4DIF is presenlly in
the 11h grade at Arvida Middle Schoot
and has hiS General liCense. Derek
was in Audrey P~alian KB4ZaU's gift
ed 6th grade class tast year. He got
Interested in ham radio when Harry Pl
lalian laught several classes there .
Both he and his father eneooee Her
ry 's licensing classes in the evening.
He too is a member olltle South Fl0ri
da FM Association and the Dade
Young Amaleurs Associat ion. let's
never underestimate the influence that
a teacher can have by exposing young
sters to interesting , stimulating, and
exciting demonstrations.

Paul Kunicki KC4YWK is 14 years
old and has a Technician license. Paul
spoke eloquently about his move from
CB to ham radio. His father is a ham
rad iO operator also. He is an active
member of the Dade Radio Club of Mi
ami and maintains the d ub stat ion,
W4NVU.

Every OM 01 these young presenters
made a profound case lor the eovan
tage to all 01 us in recruiting bright,
motivated boys and girls into ham ra
diO. Please be on the looIIout for articu
late and enthusiastic: youngsters who
would like to join me in participating in
other youth lonlms. Have them get in
touch with me; it's a mal"lFl lous experi.
ence for a young person. III

Sell your product in 73 Magazine Call Dan Harper & louise O'Sullivan today 800·225·5083

G!!I>
PRINTEO CIRCUIT BOARDS

It's easy to build PCB's. No camera o r dark
room are required. All materials, even 4
drills , along with simple instructions to use
magazine or other types of artwork are
included. AIlS 4 "xS" boards are precoated
with a strong easy to use dry fi lm

photoresist. For FREE sim ple , step by
step, instructions and catalog or to order

the CIRCUIT BOARD KIT ($45.00)
call or write: Solder Workl , Dept. M4, 9555
Owensmouth Ave. #14, Chatsworth, CA
9 131 1. (818)998-0S27 Fax (8 1B) 709-2605

ClRCU 10 0fII READEII SERVICE CAIID
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SPY ON THE EARTH
See on your computer screen what 6 o r
more U.S., Russian and Japanese satel
lites see. Make IT\OfIey many ways. Makes
a terrific science project. We manufacture
a nd sell all the equipm ent you need . In
b usiness since 19 56.

Fo r complete ceteus dial o u r electronic
bulle t in board anytime. 3IJO.2400 baud.
Modem confIQuration: 8 bits, 1 stop, no
parity: (718}-740-3911. Voice SAM-1 PM:
(718}-468-2720.

O r send $20 for fantast ic 8 disk program
set for your IBM-PC.

Vanguard Labs
196·23 Jamalc. An ., HoUls NY 11423

BATTERIES
Nickel-eadmium , Alkaline, Lith ium,
Sealed Lead Acid For Radios, Computers,
Etc. And All Portabl e Equipmenl

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

E.H.YOST & CO.
1344 TETIVA RD.

SAUK CITY, WI 53583

(6081643·3194
FAX 608.a4J.4439

ClFlCLE J 14 OfII IlEADEIISEIIYICt: CAIIO
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MORSE CODE
MUSIC?

CIRCLE 2 ON READ£R SERVICE CARD

Yes It's truel Now the morse code alpha
bet ca n be learned a nd enjoyed while
doing aerobics, jogging, driving or dane
ing. Order ''THE RHY1lIM OF nlE cooe
cassette single hit today!

Send $5.95 check or money order
(please add $2.00 S&H) to:

K8\IV8
Productions

hh P.o . Box 319·$T ~ A
~ '# ' Weymouth, MA02188 ~~I

Mass ReSidents please add 5% sales tax
Dealer Inq...lrI.. welcome

• Rell"uler Identifier.!
• COII test Stations
• Site Alarm.
• Remote Telemetry
• W.alher Sb tlon.
• Mo ll iple Langoa~.

• Em ergo-ncy
MnouneemenlS

Natural Voice Playback Board

Detavotce - DV·64
Add a HerordedNalwvl Yoie<' (0 your sysrem or equipment.
Voice vocabotarie. Of muhiple phrase. ur> 10 1 minu le in a
Natural Voice is ""verl in Non-Volat ile E-Prom memory.(lf
power is relTlO'led the recording> willnol be 10:11). We'll record
your me"age(. ) in a male or remale voice -or · you can recor d
tbe libra!)' by!lSi og the oplional SOS-1OOOdeveiopmeot board
on an /B),l or compatible romputer.

Punollelln put Word SeleI:I 8 ohm Audio oulput
SIlO rna K"}'lIne Output 600 ohm Aud io outpul
JZ Kb .ampling rale t 9'¥ to +14v Supply
Multiple Mod.. Size , 4.00" .4.25"
30 , ,,,,· 30 minule Tim. ... Conn..,to.. jn<luded

Price S 169.00 Si1l81e Qly (programmed)

Palomar Tetecom.Jnc.
300 l!merpri", 51. Suite E

(619) 746-7998
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V·212 · 20MHz Scope S40i
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aSL of the Month
To enter your OSL, mail il in an envelope to 73, WGE Genter, Forest Road ,

Hancock, NH 03449. Attn: OSL of the Month. Winners receive a one-year Sub
scription (or eKlension) to 73. Entries not in envelopes cannot be accepled.

Never Say Die
Continued from page 4
board displays in New Hampshire ho
tels snd motels selling l ilm and offering
processing.

Everyone visiting New Hampshire
brings a camera or two. so why not put
the f ilm right out there where it' s easy
tobuy andgive the motet acommission
on the sale? And get them 10 gellheir
guests to send in the exposed rolls for
processing for another co mmission.
The finished pictures can be mailed to
their home address. He'd soon have a
fairly large business going and be able
to expand into Vermont and Maine,
both good vacation stales.

I don' t know if he has the drive to try
end start a business, but there' s one
just wailing for someone to make it
happen. That could bui ld into a multi
million-<lol lar business in two or three
years.

Thera are unlimited new business
possibilities if people would only start
thinking in those terms.

We have many products which cou ld
be developed for foreign sales. I don't
know if you're aware of it or not , but
America is one of the largest exporters
in the world. Our exports have been
growing recently and are now within
$ 17 billion 01 our imports. Qui te a
turnaround.

The recent growth 01 new licenses as
a result of the no-code Tech license
has gotten a rash of new small busi
nesses going in the ham market. Our
new ham population has doubled in the
last year . .. which is Why Raaio Fun
has been doing so wel l. It reaches
these newcomers and gives them the
information they enjoy reading. I'm de
lighted at some of the testimonials I've
been seeing from advertisers too. The
ham market is beginning to show some
lile. Too bad ilyou're not getting RadiO
Fun!

More Unreesonableness

You 've been reading about the mess
our American educational sys tem is in
and the desperate need lor restructur
ing. You've read about how our stu
dents are among the worst in the
developed world in math, science, ge
ography and so on. Ofcourse we make
up lor this incredible lack 01 results by
spending more than double whal most
countries do per studenl.

One result ollhis disaster is that we
have Such a poorly educated work
10reEI that we're no longer competitive
with other countries With better educa
t ion systems.

vee.I know I should be busy working
OX on 20m and shouting curses at
KV4FZ, but I can 't seem 10 help mseen
from getting embroiled in this educe
uon mess . You see, I have this fanatic
religious conviction that amateur radio
is a key 10 helping flK this whole Ihing. I
know my vision is not shared by many
hams and is abhorred by the ARRL.
The last thing the old-timers run ning
the League want is a zilllcn kids lousing
up their bands.

So my quest 10 get an eighl·year
course in the fundamentals of electron
ics, communications and computers

into every school in America, backed
up with radio, computer, scence lair,
and electronic experimenter clubs, is
just another 01 my windmi ll jousts . . .
like my campaign lor Ihe no-cede li
cense.

My vision is 01two million American
hams no , make that three mil -
lion shouldn't we at least have dou-
ble Ihe number 01 hams in Japan,
where they have half our population?
And I see our newcomers going back to
80% youngsters as it was in the 19508.
Further, 1see amateur radio again be
coming vis ible to the general public
and performing a service worthy of the
frequencies we have allocated. I see
our main service to America as a sup
plier of enthusiastic high-tech career
youngsters who will help build tens of
thousands 01 small high-Iec h compa
nies.

Poor old dreamy Way ne . . • the
clean air up there in New Hampshire
must have gone to his head. Maybe.
But it hasn' t stopped me Irom gelling
involved with the New Hampshire Eco
nomic Developmenl Commission Edu
cation Subcomminee and with the New
Hampshire High Tech Council Educa·
non Subcomm ittee. Nor has it stopped
me from reading everything I can lind
about restructuring our educational
system or attending worxsbops on the
subject.

The result is that I have a lair idea 01
what's gone wrong an d, as usual ,
some creative ideas on how 10 improve
things. If you're Interested in my re
ports 10 the governor, the Economic
Development Comm ission, and so
lorth, you can gel a du mp of my writ
ings via the 73 BBS. Or you can send
$2 to cover duplicalion and mailing to
Professor Green , 70 Roule 202 North,
Peterborough NH 03458.

For that matter, I'm working on a
book lorm of my complele report to the
Commission. I hope to have it available
in May. $20 should cover the cost .. .
hey, it' s going to run close to 300
pages. That sounds like a lot of money,
but a ham in Alaska got acopyfrom our
BBS and has already started some of
the creative new businesses I outline in
the report.

Reinventing Schools

How radical are my educat ional
ideas? In add ition to the tech course
and high-Iech clues. I'm recommend
ing that schools go to 50 weeks a yeer
with 10 five·week terms. That leaves a
week off at Christmas and another in
July.

It gets worse. I'm also recommend
ing thai we end compulsory education
in New Hampshire •. . tnat we allow
students to progress at their own
speed instead of in factory lock
step . . . thai students be allowed to
lake five week vacations when they
want, taking off for a term now and
then. No grades. No exams. Students
work in teams 01 lour instead 01 singly.
The pass-fail decisions will be made by
one's fellow students, not the teacher.
No more "teachers" either; now they' ll
be recueetors and team leaders.

Well, you'll have to read my papers

on the subject 10 understand me rea
soning behind all this and how it eunte
logether as a completely new educa
tional system. Much ol the responsibili
ty lor one's education will rest on the
students and their parents. I've also
suggested ways of getting parents far
more involved with the whole process.

Isn't that what freedom is all about?
Why should all children be sentenced
10 10 years 01 involuntary servitude in
government institutions? We call that
slavery when it's adults. Isn't it lime we
slowed down on doing things lor peo
ple's own good and started using rea
son and rewards to encourage compli
ance?

At 70 I don't know il I'll live long
enough to see either Ihe rebirth of ema
teur radio or its death .• .but I know
one or the other can't be tar ahead,
wilh no midd le ground visible. You can
check back over 42 years of my editori
als to see how accurate my visions are .
Alter reading a few old issues of 73 do
you really want 10 bet I'm wrong? How
much?

I suppose I should do like 90% of our
retired hams and devote the rest 01 my
lile to rag-ehewing and golf instead of
getting ali het up about education and
helping New Hampshire out ollhe re
cession with a long list of proposed
strategic initiatives.

None 01my inil ial ives are really pe
culiar to New Hampshire. Many would
help other states to cut down on state
expenses. cut taxes, help indusfry 10
grow, and re-Invent education. I don't
want to suggest lor a mtnute thai you
cut down on your rag-ehewing, golfing
or wafching foofball on TV. I know fhat
99.9% 01 you won't have the drive to try
to actually do anything , but I kind 01
hoped a lew 01 you might at feast be
interested enough 10 read what I've
written and write to tell me Ihal you
don' t agree with everyth ing I pro
pose . . , naturally omifling any details
on what you don 't agree wi th or why .

And you're right. It's Ihe nail Ihat
sticks up that gets pounded down , so
never make any waves . But you know,
I've spent most of my 70 years being
pounded down . CO has dumped on
me. OSThas dumped on me. The IRS

1t'SotJr St.
ft.'''''' It..IM. )FL

3Z19-15"<f',J.r
G.t i", u v; 1/4 11 1..

dumped on me. An ex-wite dumped on
me . Newspaper and magazine articles
have du mped on me . I've gol tapes 01
ARRL officials dumping on me at ham
conventions. Yet lor some reason I
keep mak ing waves . Crazy old coot,
must be the answer. You 'll be a lot
safer if you do n't send lor my stuff .

No Russlsn Trip For Wayne

I've been hoping I could gel to Russia
in Maywith Dave Larsen KK4WW. Out
side 01 the fun of operating from Russia
and the Ukraine, I was hoping my ex
pertise in small business development
might be helpful. One of their biggesf
problems is converting from a govern·
ment-run society to pelvate business
es. I don 't know if I cou ld help or not,
but il seemed worth trying.

BUI then as my Economic Develop
ment Commission work dragged on
months longer than I imagined possi
ble, I had to f inally admit that I just
wasn't going 10 be able to get away.

In addition 10 my Commission worll
and a serious battle wi th Ihe slx major
record companies to keep Ihem trcm
getting a tax pet en all digital recording
media (wh ich they would split), I' m also
starting a new music publication, the
Secrel Guide fo Free Music . Plus I'm
building up our record ing, distribution
and mail order businesses. The reces
sion has hillhe music industry too, so
thai means more work lor a while.

Perhaps by 1993 1"11 have things
more in hand and be able 10 get away.
Perhaps bylhen the Russian countries
will be settled down a bit and be better
able to use my guidance. Things are
probably in such a turmoil right now
that I wouldn'l be of much help. llhink
that only Moscow has really started en
couraging small businesses to be
formed.

Still , t sure enjoy working the pi le
ups . 1love whittling 'em down , right on
down to the mobi les and ORP ops. D0
ing the OSls isn't as much fun.

I had anolher DXpedition offer to
Sakhalin Island .. . you know, where
Ihey shot down Ihe Korean airl iner. I
just don't have the time . . .sigh . Now
why didn't I retire like everyone else
when I was 65? iii
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CABLE T.Y. CONYERTERS
Jerrol(f". Oak, sceounc Atlant ic. zeretn. &
many others. " New" MTS stereo add-on:
mute & volume. Ideal for 400 & 450 owners .

1- 800-826-7623 ~ ~

B &B INC. •
4030 Beau-D-Rue Drive. Eagan MN 55 122

NEW ONLINE CAll DIRECTORY

Our new HAMCALl service gives you
494,1 14+ Hams. via your computer.
529.95 per year - unlimIted use!

BUCKMASTER PUBUSHING
Mmeral. Virginia 23117

703: 894-5777 800: 282-5628
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Today '. No--Tun~

Multiband Antenna

LINK COMM RLC·6
• AlLOWS 3HU8 0f1 CHAIN UNKS
• CAN 6E INTERFACED TO MOSTREPEATER
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• DIRECT COfIINECTlON TOs-coee 516

REPEATER CONmOUERS
• HALF ORFUU DUPLEX UNK
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6l ONLY $149.95 ClIC
lEO DISPLAY ElOARD .. _.. . . • • • . 12996
s<:oM CABLE •••...••••..••••...••••... $9.95

UHKCOIlIl
PO BOX 1071 • BOUlrtlAH. MT 51nl

1.&0411 511-4085

OAK HILLS RESEARCH
ORP HEADQUARTERS

20879 MADISON STREET
BIG RAPIDS, M1 49307

(616) 79&0920
24 HR. FAX-(616) 796-6633

ORP CW TRANSCEIVER KIT

For freecatalog call Of wrile

• Ava.labIe on 20M Of 40M band
• Superior~ design
.~l'IlCe i .ef

•CNcrystallarXler ~.et' ..... eon Ire PrHIO.J:ld
• VFO lunjng with vernier dial
• Ril w:C&I'lIGf delentconlrol
• Very effect;w AGe
• Seleetable alJdiO fitter
• Sidelorre oscilator .: '.
. 2.-3 wallSofRF O\Jtput
• Semi break~n
• 12VOC operation
• Cl.l5tom pre-painted. punched &silkscreened cabiMl
· 100'1\I complete kJ witIl inslruetions
• Measures(HWO); 2'1.0 ' X6'1.o ' X6'
• W'9'l:2. Ol.
· S14U 5 ... $4.50shppillg &harding Michgan residents
dl4~ sales tax.

WITH TEC·200 FILM
JUST 3 EASY STEPS:

• Copy circui t pattern on TEC200 film
using any plain paper copier

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

convenient 8'1,j )( 11 size
With Complete Inst ructions

SATJSF,.,CT1QN OOARNfTEED
, Sheets fcK S3.9.s IO~$ only $'.9:5
~Sl-50~ N't'RH.-~s.oInu~

The MEADOWLAKE Corp.
Dept . Q . P.O . Bo~ 4 97

Northport, New Yoril 11768
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THE NEW, EASY WAY
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The Best Shortwave You Can Buy
Comes From Drake

The Drake R8 Communications Receiver. ..simply the best shortwave clarity
and fidelity you'll find. outperforming receivers costing much, much more.

Famous Drake technology gives you wide frequency coverage of
all world bands and excellent dynamic range .. .in an uncluttered package
with an ergonomic front panel, featuring keypad entry of functions.

For the best access to world events as they happen, buy yourself a Drake R8
shortwave receiver. Ask your dealer for more information, or contact a
Drake sales office today at 1-800-723-4639 (1-800-RADIO-DX).

K.1.. Drake Company, r.O. Box3006, Miamixbu'l\, 0114;,\43, VS\ Tel: ; 13-81'(,-2421
Drake Canada, 655The Qucenswav#16, Peterborough, Ontario K9J 7~( 1, Canada
Tel: 70; ·;42·3122

_______;;;;;00 1-800-723-4639 (I -800·RIDIO·DX) ©1991The R.L Drake Co.
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Low Power Operation

could be used lor conslruclion. IIo",...,
ee, a Iol ot mis1akes can be made wtIen
connecting the LEOs to the LM3914. A
ready-made PC board is available from
Far Circuits, 18N640 FI9Id Court, Du~
dee , lL 60118, !Of sa plus $1.50 !Of
shipping. A complete set of parts, in
dUll ing the PC board, LM3914, LEO
strip and the 7805 may be purchased
!Of $19.95 plus $1.50 shipping from
mo.

Waletllhe Vee and ground pins as
they are differenl from many tes you
may be used to using.The Vee pin is 13
and the ground pin is 12. Remember,
lhe LM3914 comes in an 18-pin DIP
package. As tne LM3914 is kind ct ex
pensrve, it would be a good idea 10 get
a eocket rcr it,

The PC board has been laid oul to
accept a lo-LED strip. This makes a
really mea disp lay as enme LEOs are
straight and of equal inlensity. This
slrip is available from Mouser Electron
ics (pari number Is 351-2011).01
course, you don'l have 10 use me LED
strip as regular LEOs may be used. If
you go true route, check each LED for
briqhtness eetcre you solder e in me
PC board. I mounted Ihe LED slrip by
inserting a 0.625 · long nyloo spacer on

Figure 1. SchematIC diagram oflhe expanded voltmeter.

_ 're trying to measure. II you don't
happen to tIa.... a 1.511. resislor in your
junk box, a 2.2lI ¥fOfb very well .

We oouId tIa.... sourced the LEOs
directly Irom the Vee line, blJl that
woold tIa.... really pul stress on the
LM391• . They're kind ol expensive
chips to be cooIIing, so stidl wiItl the
7805.

To keep the electronic expanded
voltmeter from going up in , moIIe if you
connect it 10 ltIe ballery backwards. a
simple l N4001 diode is used. II you
hook ltIe meter up backward no(hing
bad will happen; in lact, noltling will
happen at a ll .

Another leature 01 the LM3914 and
01 Ihis project is the ability of the
LM3914to display either a moving dol
(one LEO et a time) or bar mode (many
LEO, alone lima). Pin 9 selects enoer
one When pin 9 is COnnected to Vee,
we have bar mode. II pin 9 is left lloal
ing, dOl mode. We should connect pin
9 10 pin 11 when using dol mode, but I
have nol had any trouble just leaving
Ihe pin ncer.

Construction Tips

Because of the number of compo
nents used, a small piece 01 perlboard

Figure 2. PC board foil pattern.
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NumbM 18 0f'I your Fee<fbKk e-rd

ground, so we ha.... II'Stablistled 5 volts
across the divider. The LM391. ltIen
divides this 5 volts itllo 10 equal steps,
each one 0.5 volts OC. This estabIisll
es the full-$Cale YOItage (0-5) of the
meter,

The battery voltage is fed 10 a zener
diode. In Ihis case, it' s a 1N5240, a 10
voll zener diOde. This zener diode sub
tracts 10 volts Irom our incoming
vollage leed from ee battery. The 390
ohm resister connected in series 10 me
aener diOde continually draws current
through the zener diode and makes the
vollage drop stable. The value of this
resister is not crilical. You can use al.
most any value from 220 ohms up 10
1,000 ohms. Use something close if
you don't have the 390 ohm resistor In
the junk box.

II we use a 12 vert ballery, the
LM3914 " sees" only 2 volts. The 2
volts are Ihen applied to lhe
illpul of Ihe LM3914 end,
when compared to Ihe 5
volt reterence, Ihe chip will
lhen Ugh! up four LEOs (in
Ihe bar mode). Remember,
each LED is worth 0. 5
volts, so 2 volts equal four
LEOs. By using the zener
eeee. we have expanded
ltIe range 01 the meter to
read 10 volts, flO LED 0f'I , to

How" Works 15 volts. or an LEOs ~Iumi-

The elCp8nded voltmaler takes ad- natecl.
vantage olthe elliemal reference pins The 1.5k resistor on pin
of the LM3914. You can use eilher the n ot ItIe LM3914 is used to
buih-ill 12 volt reteeeoce fY supply a control the amoullt of cur·
refereoce 'IOIIage to pin 16 (Rhi) of the rent flowing though the
LM3914. Pin '4 (Rklw) is lhe ground LEOs. Since we're feeding
return lor the clivider chain. This is ex- the LEOs' anodes /rom the
aetIy what _ 'r. going to do when we 7805, we call adjust the
build the voltmeter. value of the 1.5k resistor 10

The reference voltage _ '11 feed to suite your liking. lower the
the LM391. comes from a 7805 l-amp value and the LEOs will gel
regu lator , This regula tor will also brighter; raise the valu e
sou rce the LEOs . The . 5 'lolls is andthey'Ube diml1'lef. The
placed on pin 16 ol the lM3914. The b righler Ihe LEOs, I he
low endofthedividerchaill is pill 4 and more currenl we·n be 0B-
it 's grounded . Pin 6 is +5 volts, pin 4 is rnanding from lhe battery

62 73AmateurRadio Today· May, 1992

lEOExpanded Vottmeter

Michael Bryce WB8VGE
2225 Mayflower NW
Massillon OH 44646

Photo A. Monitor your DC supply with this LED expanded voltmeter
circuit (shown on the right) .

Can you stand jusl one mere ex
panded voItmaler? I sure hope so, as
this is an easy project to put together
and operate. In tact . there is not Of'Ie
single adjuslment to be made. Whal
makes Ihis expanded vonrrererspecial
is lhe 1o.segmenl LEO readout. Allihis
magic is carried c ut by an LM3914 doll
bar display driver IC.

Unlike olher chips used today, Ihe
LM3914 does only one Ihing, and lhal
is 10 light up 10 LEOs in bar mode, or
one of 10 LEOs in Ihe cot mode, in
response 10 an inpul voltage. The
LM3914 contains a voltage divider and
10 comparalors that turn on in se
q uence as the input vollage rises.
There' s al so a 1.2 vott relerence
vollage source inside the LM3914. The
LM391. comes in an 18-pin dual in-line
package. Figure 1ccntems e simplified
v6rsiOn of the circu il allhe LM3914.
You could build your own ....rsiOn olthe
lM3914 using LM339 comparators 10
get a la-LED bar display, but I don't
see any reason wny .The LM3914 goes
lor about 53 al mosI electronic supply
reuses.



CommunIcations Electronics Inc,
Emergency Operations Center

P.O. BOK 104 5, Aoo Aroor, Mlchi9an 48106-1045 U.S.A.
For orde..- cIl1l313-996-8888 or FAX 313--663_8888

AELM UC202-B 2 wan trallsOllw"r on 154.57 MHz.$114.95
RElM AH256NB·B 25 wen VHF transoeiV..r 5299.95
RCI2950-B Ranger comm.25 Walt 10 Mel.... xC $234.95
MA81()().B Unideo SUrv8~~nce scanner . CAl l FOA PAICE
BC55X!.T·B B..arcat 10 chann..1ecann..r $114.95
AD1()().B Plug in waD ctlarger lot BC55XlT ..; 14.95
PSOQ1·B C"""erte lighter cable lor BC55XlT $14.95
VCOO1-B Carrying case for BC55XlT _ $14.95
BC70XlT·B Beareat20 chann..1SCanner $139.95
BP70-B Ni-Cad bartery pack ror BC70XLTscann..r ..$39.95
BC142Xl·B B..arcat 10 c:hannell0 band SCar1rlel ....$84.95
BC147XLT· B Bearc'" 16 channel 10band scannet ..$94.95
BCI72XL·B Bearc:at 20 c:hannel ll band scanner ..$124.95
BCI77XLT-B B..are'" 16 channel 11 b" nd scannet $129.95
BC590Xl T·B Beare'" 100 chann..111 band scanner$1 94.95
BC760Xl T-B Bearcal 100 channel 12 band scanners254.95
BCOO2-B CTCSS tone board ror BC5901760XLT $54.95
8Coo3-B Switch assembly lor BC59OI760XlT 522.95
BC855XlT·B Beare'" 50 channel 12 band sc;ann $174.95
BC560Xl T-B Beareal16 channel 10 band scanner ..$94.95
BP205-B Ni·Cad battery pack for BC2OQI100XlT $39.95
TAAVEll EA2·B Gruodig shortwav.. receiver $84.95
COSMOPOLlT·B Grundig shortwav.. recei r $179.95
SATELlIT500-B Grundig shorlWav.. receiver $499.95
SATELl tT650--B Grundig shOrlWave receiver $849.95
ATSBOO-B Sangean shonwa receiver $89.95
ATStlO3-B Sang",," shorlWave receiv..r $159.95
74102·8 Midland emergency wellll\er receiver $34.95
17116-B Midland CB w~h VHF wealhe!' & anlenn" $66.95
17118-B Midland CB mobilew~h VHF wealher $62.95
77913-B Mldland CB portable with VHF weath« $79.95
76300-B MkHand CB base slation $92.95
NPD-B Uniden National Police Directory $1 9.95
FBE·B Frequency Directoly lOt Eastem U.S.A. $14.95
FBW·B Frequency DirllCloryfOl' West n U.S.A $14.95
AF01·B MI. n , IN. KY. OH, Wt Prequ..ncy Directory .$14.95
AFD2·B CT, ME. MA. NH, AI, VT Directory $14.95
AFD3-B DE. DC. MD. NJ. NY. PA. VA. WV Directory$14.95
AFD4 Al . AR. Fl. GA. l A, MS, NC, PA, SC. TN, Vt. $14.95
AFD5 AK.ID. IA. MN. MT. NE. NO, OA. SO, WA. 'NV$14.95
AFD6 CA. NV, UT, AZ. HI, GU Frequency Directory . $14.95
AFD7-BCO. KS. MO. NM, OK, TX Freq. Directory $14.95
PWB·B Passport to World Band Radio $16.95
ASD-B Airplane Scanner Direaory $14.95
TSG-B "Tev Seaet- Ae9islry ol U.S. GOV!. Freq. $16.95
TIC·B Tune In on T..lephone Cah $14.95
CBH·B alg CB HanobloklAMlFM/Fr..eband _•. $t4.95
TIC·B Techniques lor Int..roepllng Corrmunicalons .. $14.95
EEC·B Ermassy & Espionag.. Comrrunlcatlons $14.95
SMHV1 ·B Scanner Mod~ ieation HandbookIVolume l $\8.95
SMHV2·B Scanner Modllcation HandbookIVcMume 2$\ 8.95
LIN·B latlllll Inl..lligence by James E. Tunnell $17.95
M O·B Magnet mount mobile scanner antenna $39.95
A7O-B Base stalion scanner antenna $39.95
USAMM·B M" 9 mount VHF ant. wi 12' cable $39.95
USAK-B 314" hoi.. mooot VHF antenna w/ l 2' cable ..$34.95
Add$5.00shppingfo"l/l«H$orlas ort»,ed , t thas,m'flma.
Add 1/5.110 .hpPing pHradio ,nd IUD par ,nltnna.

BUY WITH CONFIDENCE
Michigan ras idonts pl6aSQ ad<l4% sales tax orsupply your
fax to. numbor. WriUen purchase orders are accepted
lrom approved govammenlagenoes and mosl well rarec
firms at a 10% surcharge lor net t u billing. All sales ere
SUbject to availabiHty, acceptance and vermcation. Prices,
terms and spscncatons are subject to change wilhout
nonce. Al l prces ere fn U.S. dollars. Out ctstccknems will
be placed on backorder automatically or equivalenl prod
uct substituted oniese CEt il; instructed differently. Ship
ments lite F.O .8 . C€I warehouse In Ann Arbor. Michigan.
No COD's. Not responsible for typographical e!1"ors.

Meil order.to: Communical ions E~ronics, 80K1045,
Ann Arbor, Michigan 48106 U.S.A. Add $15.00 per radio for
U. P.S. ground shipping and handling in the contlnenlal
U.S.A rc-cenece. Puerto Rico, Hawaii, Alaska, or APe!
FPC del ivery, shipp ing d1arges ere two 1ImilS eoemeuer
U.S. rates. nycu have arxsecver, Visa. ,American Express
or MaslerCard, you may cail and etace ecrechcam order.
5% surcharge for billing to American EKpress . For crlldil
card order$, call toll-free in lhe U.S. Dial BDO- USA-SCAN.
For information call313-996-8888 FAX anytime, dial 31 3
663 ·8888. Order rrom communications Electro nics loday.
scanner Distrib tl1ion GenIe""" and CEI logos lite naoc.
marks or Communicalions Electronics Inc.
Sale cates 1212191 through 5131/92 AD '121591 -8
Copy right e 1992 Communications Electronics Inc.

For more information call

1-313-996-8888

Bearcat 800XLT-B
List p rice $549.9 51CE price $ 239.9 5 /SP EC IAL
12-band. 40 Channel, Nothing ltllcluded in th.. BOO MHz. band.
Bands: 29·54, 116·174,406-512,806·956 Mhz.
~ you do noI r-d the BOO MHz. band , ortlel' lhe Bearcat
21 OXl T·B for lhe special CEI price 01 $139.95.

Magnavox. Satellite Phone
CE plioe $48.880.OOISpeci.s1order- allow45 d~ lor delivery.
When war broke out in I,aq. you heard all theaclion tlecaus.
CNN had a serenne lelephone. When a disasler such as an
earthquake or a hurricane strik.Cls your commun~y andcommu·
nicatlons ar.. disrupted. you Can depend on instanl reliable
comrron lcalions, Just lik.. CNN did using your M" gMVOX
MagnaPhon... lnmarsatcommunication satCllI~M are in geosta
tionary orM along the ..quator. Theybo"m rwo-way voice and
data transmissionsbetween your satellaephon.. and llxed M rth
stations. In most inst"m" .,,, , t..lephone calls are dialed directly
once you have selected the saleN~e serving your location. No
marter wh...... you ar.. on the plan..l, th.. MagnaPhon.. alJlomat~

Cally seects the Land Earth Station (lES) nearest the destina
tioncalled.This makesplacingacall aseasy as usingastandard
t..lephon... Dual 10 numbers perm~ a separat.. Inmarsal tele·
phon.. nurrber to be used to route Calls to one 01 the ....t..maJ
t..lephone pClrts which could be used lor a flU[ machine or a
COrf1)ut..r data line. For lelephone. telex, fall and datacommu
nications anywhere inth..world ,thenewMX2020PMagnaPhone
Is th.. most COr'f1laCl Inmarsat·A. Class 1 term..,,1 available
tod"y. like a cellular phone. airtime wi. be bined to )'OUr
account. The new MagnaPhon.. wei9hs just 47 Ibs (21 kg},
inckJd ing the antenna. Add the evtional ruggedized case (only
$950.00) and a can trav..1as airline baggaije on commercial
carriers. When you arrivea! your destination, instal ationcan be
don.. in less than live minutes. For mor.. information call our
Errerg..ncy Operations Center a1313·996·88B8.

4~OMMUNICATfONS SCANNERS/CB/RADAR
'-ELECTRO.NICS INC. U N IDE N

Emergency Operations C,::nter f'R03tOE.B Unid~ 40 ce. PortabletMobile CS $12.95
has expanded 10 our new two acre facdlty and PR0330E.BUniden 40 Ch. Remote IroUnl CS $99.95
World Headquarters. Because of our growth , GRANT-aUnide1140channel SSB CS rrobile $152.95
eEl is now your one slop source for emergency WASHINGTON-S Unklen 40 Ch.ssa CS bas $229.95

. Wh h PCl 22·BUnlden40channelSSBCBrroblle ..••. ...•~ S 1 1 3.95
response equipment. en you ave a co m- PC66A-S Wil lden 40 chann..1CS Mobil S78.115
mand, control c r commu racanons need, essen- PR0510XL·B Uolden 40 charrl$l CS Mobi le ~•••S39.9S
tial emergency suppliescan be rushed to you by PRO~Xl·B Unid&n 40 chatlrl&l CS M~ile $54.95
eEl A I f Ih

PR0535E·B U",d..n 40 channel CB Mc:lb<le •..•••...•.••••• $M .95
. S a w ays, o r over twenty ree years, PA0538W.B Uniden 40 en. weath..r CB Mobil $78.95

we're ready, w illing and able to h e lp. For 1992 , PA0810E·B Unid..n 40 cllannel SSB CB Bas $174.95

w e're introducing n e w p roducts fro m U n iden, UN/DEN RADAR DETECTORS
S hin wa, Cobra, Rang e r Com munications, RD3000ZX-B un~en 3 band suction mount radar ...•$11 9.95

G d
· S Ma I dRELM AD2400ZX·BUniden3bandradard..tector $1 09.95

run Ig, angean, g navox, com an . ADSO.B Unid..n 2 band radar detector $64.95

NEW! Shinwa SR001-B CAAD-B 2 band Cfedlcard siz.. radatd..tectcr $89.95
AD3Xl·8 Unid..n 3 band r"dar detectOt $109.95

list price $ 7 9 9 .9 51C E pric e $47 9 .95 /SP EC fAl AD9Xl-B Unid..n "micro" Size 'ad"r dGteclor $69.95
Continuous coverage from 25,000 through 999. 995 MHz. AD27·B Uniden visor rTIOIKlt raclar detector _ $39.95

Uyou're lookin g fo r an e xcellent s ynthesized scan- A
ner d esigned fo r mobile su rvei llance use, the new r6·
Shinwa S R00 1 scanner o ffers features never be-
fore offered a l such a lo w price. When you purchase ,\
lhis w id e band scanner from CEI, y o u'll gel a free }
infrared wire less remole con trol thaI allows you 10 19 PlUS·B Cobra CS radio $36.95
control yCtJr scanner Irom over 20 leel away. Sa- 18AV-B COOraCB ,,,dio $54.95
leclable frequencystepsof 5,0/10.011 2 .5120.0125 .01 41 Pl US·8 Cobr" CS ,adio $72.95
50.0 o r 100 .0 KHz. are available. D ual ante nna 7OLTD·BCobrar..mot.. mountCBradio $99.95

19l TO-B Cobra Classic s..r~ CS radio 144.95
in puts terminatin g in an "N-type" a nd "BNC" con- 21lTD-B Cobra Classic s..rles CB radio $54.95
neclors are included. Othe r fealu res include 200 25lTO·B Cobra Classic s..r~ CB radio $89.95
memory channels g rouped in 10 banks of 20 chan- 29lTO-8 Cobra Classic s..rles CB radio $109.95

L CD 146GTl·B Cobra AM/SSBCB radio $1 29.95
nels , easy to read m ulti co lor display , lithium 148GTl.B Cobra AM/SSB CB ,adjO $149.95
battery for memory back-up, 3 5 channel per sec - 901..TO·B Cobra Base station $69.95
ond high speed scanning, p rior ity , timer and even 142GTl·B Cobra AM/SSB Bas.. Slatioo $1 99.95
a n alarm 10 a lert you to transmiss ions on your 2000GTl·B Cobra Delux.. AM/SSB Base Slalion $379.95

choice of one specia l frequency. We even include COBRA RADAR DETECTORS
a mobi le mounting bracket. The SR001 can be RD3163·BCObra3band radar delector $I09.95

RD3175-B Cobra 3 band radar deleclor $129.95
used lo r b ase station use w ith th e p urchase o f Ihe AD3173-B CObra 3 band radar detector $1 39.95
AC S-B 12 von D C powe r supply for only $34.95 RD3183-B Cobra 3 band radar deteclor $139.95

each . A grea t sounding extern al spea ker # SPE-B Bearcat 200XLT-B
is available fo r only $24.9 5 . L ist p r ice $509.95JCE price $239.951SPECIA L

SHINWA POCKET PAGERS ie .... soc ...... """"'.see"._""'''''''.L....
The fire department haz ardous materials response Frequency ran9": 29·54, 118·174,406-512,1106-956 MHz.
teams and police department SWAT crews that need ExclUdes 823.9875-849.01 25 and 868.9875·894.0125 MHz.

TlMI Be.tcat 200Xl T ..t. a n_ Olandard 10< handhald SCann." in
reliable radio alerting systems, stake their lives on performance and dependabitity, ThO. M I...tured unil haa 200 pltl.
Sh inwa . We oller a reo-tone pocket pagerwith monitor g",mmabla channalo ";th 10 scanning baM. and 12band 00_&98
fealure and even a voice storage option at an alford- " \'<lU want a ""'Y oimilar modal without tIl.. llOO MHz. band and100
ah, . T -" d . f chan......Ofdo>f lh.OClooXlT-Blo<onIyS170,95.1nd<>d.. anten .

e Price. OOruer, we nee yourpagmg reque ncy as ca,rying ea be~ loop. ni-<:ad be.ary pac:!c. AC 8Cl~ r and .
well as tone reed frequ encies. For other configurations p/Ion. ,Ord yourseann.... lrom CElleday,
ortwo·way radio in formation, please fax us your speci
fications to 313·663·8888 o r p hone 313·996·8888.

NEW! ICOM ICR100-B
List p rice $ 799.95 /CE price $ 5 79.951SPECIAL
Continuoue coverage (rom 100kHz. through 1858 Mhz.

Now you can bring a wide r w orld o f broadca st

ing, VHF air a nd marine b ands , emerg ency

services a nd many m ore comm unicatio n s into

your vehicle . Icom's a dvanced ICR1OOfuily cov

e rs all the stations w orth hearing w ith u p to 10 0

m e m o ry channe ls and a multitude o f features.

NEW! ICOM ICR1-B
List price $ 799.9 5/CE price $519.951SPECIAL
Continuoua cover.~ rrom '00 11Hz through 1.300 GHz.
T he ICO M IC R1 keeps you in to uch w ilh the world
when you're o n lhe go. T he palm-size ICR1 is
equipped with A M , FM and w ide-FM modes to fUlly
answer your moniloring ne eds . Wifh 100 memory

channels and a d ual frequency sele ctio n system ,
you gel a top-cla ss communications rece iver. N o t
only can you program scan sea rches only for sig
na ls within a s pec ified frequency rang e, ir s also

possible to write rrequencies o f received staaons
autcmaucany in to memory. In a ddition , unwan ted

frequencies can b e skipped. Order ICBC 72 -B bat
tery rapid charger for $ 99.9 5 a nd a B P84·B 1 ,0 00

mao baUery pa ck for $74.95.
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up (depending on what mode yoo have
the display in). II you have Ihe display
in the moving bar mode, al 15 VDC
all Ihe LEOs should be ill uminate. At

10.5 vona, all the LEOs should be
dark.

That's it ! But before you button
the meter up, you'll have to add
some type of scale. I for one can't
remember what LED sho uld be
glowing at anyone time.

Install the meter in a small plastic
box. A paper scale was laid cut and
placed on the front of the box. This
method seems to work quite well.
Nothing lancy, bul it gets the idea
across. Start with the bottom LED
at 10.5 volts (at 10 volts, all the
LEOs are off) and Ihe top (or lenlh
LEO) a115.5 vcns.

II you have the display sel as a
moving bar, lotal current tor all the
meier will be around 130 mAoMov
ing dol display requi res 30 rnA. In
Ihe mOVing bar mode, I would nol
wanllo leave the meter connected
10 a small battery very long . Th is
expanded voltm eter would be a
great accessory 10 a variable pow.
er supply on your work bench.
avers. aswell as mobile operators,
might find it useful.

Field Day OAPers can keep an
eye on their batteries . You'll find
Ihis expanded vol tmeter a valuable
part of yoor 1001 box.III
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variable power supply 10 test 01.11 the
voltmeter to verily operation before you
connect the meter to a battery. AJ3 you
raise Ihe voltage, the LEOs will Iighl

the firs l and last LED. This provides
support and keeps the LED strip from
bending. If you don't use the LED
strip , you could use nylon spacers on
each LED as well to keep them all
uprig ht. It might be a tight fit with all
10 spacers under the LEOs.

If you use individual LEOs, you
might want to add some color 10 me
project. The lower voltage LED could
be red, some yellow or green in Ihe
midd le, and red LEOs at lhe top two
posi tions.

The PC board allows you to install
the LEOs enner vertically or on a
slant. Don't install two rows of LEOs!
Doing so will Irench fry the LM3914.

Install a small heal sink 10 me7805
regulator il you use the voltmeter in
the moving bar mode . You won' l
need to haat-sm k the regulator if you
set the mode to moving dot as only
one LEO will be on at a time.

Assembly is easy. SII.lfI the PC
board and Check 01.11 your work. If
you want the moving bar display ,
solder a resistor lead in the two PC
holes marked "mode. " For the mov
ing dot display, don't use Ihe jumper.

Check over your work betore
adding juice to the circuit. There's
nothing to adjust or set up. Use a

Great Ideas From Our Readers
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more suitable crystal sockets can be
paralled for ease of use in testing .

taece. The simple GO-NO GO indica
to n with the LED will suff ice in most
instances.

Depending on the type of holders
used for the crystals you have, one or

ciliate readily in this circuit. Crystals
osc illate in their series mode, slightly
higher in frequency than that marked
on the holders.

One-half 01 a 7400 z-tnput quad
NAND gate TIL chip is connected as
an osci llator and is followed by an
NPN transistor switch. RF from Ihe
oscillator is rectified by a pair of ger
manium diodes (silicon wi ll also
work), filtered, and tha resulting DC
voltage applied to the gate of the
transistor , which causes it to con
duct. Collector current then ill umi
nates the LED to indicate that the
crystal is osci llating.

A crystal of normal activity will
cause the LED to light brightly. If
crystal activity is low the LED will be
less bright , and the crystal mostme
Iy should not be used. If a crystal wi ll
not oscillate, the LED will remain
dark .

If a very accurate indication of
cryslal activity is required, the diodes
and filter can be fed through a poten
t iometer mtc a microammeter to
ground . Th is replaces the transistor
switch and LED. The pol will set Ihe
meter indication at a reference point
on the meier scale with an act ive
crystal in the circuit. Additional crys
tals wil l produce a meter indical ion
higher or lower than that established
with the tlrst crystal, thus showing
they are more or less active oscilla
tors. This is rarely of major impor-

Crystal Matching and
Activity Tester

Hams sli ll use crystals for many
purposes: VXOs in QAP gear; in
matched frequency sets for IF ladder
and latt ice filters; local oscillator in
jection 10 producl d etectors: as
"quick and dirty" RF sources for ex
perimentalion, and many other uses.
Many different crystals available as
surplus are quite inexpensive, and
there are a number of crystals resid
ing near the bottom 01 a number of
junk boxes , many of which can bepul
to use.

Cryslals vary in act ivity and many
cryslals, especially those in FT-241
and FT-243 holders, tend 10 age, and
both frequency and activity are sub
ject to change over lime. Even if they
have quit enlirely Ihey can be taken
apart and washed in alcohol and re
placed in their holders. Modern crys
tals in hermelically sealed metal eas
es seldom age much and rarely quit
operating unless a mechanical
shock has broken an internal con
nection.

Th is simple circuit allows rapid
testing of crystal activity-if the crys
tal is good , Ihe LED lights. The con
nector allows monitoring of crystal
f requency with a frequency counter,
making setectlon of matched fre
quency crystals for IF filters a simple
matter. Crystals of frequenc ies 'rom
below 1 MHz 10 over 13 MHz will os-
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/'OWER' SPfCJAL
5128~l&1l1. $5U5
"1~ Pr. 11995

801 Pl 18.95
810 Pl Ill9SO
81TA Pl 13,95
M1t~h Pro 3190
SpI~itr MotiVI" . POI

. 13 Pl 36 ,95
I33A Pl 8U5
833C PI. 89.95
M21l51 G( 2'6.95
51&3 1995
5I'M I'l 4U5
114H IIAT 13.95
..... Pr, 29 95

114616E 24 95
..... '" 5195

11.. lU5
&55DA 11 95
ItT3 l US
1199 l ' 95
n.. IUS
1MI 1U5
7511ItiT66 17.95
1012 169 95
1122 15495
1417 6 E 11,95
U13 EI 399.95
8815 u 339.95
89"l1 GE 26.95
89SO ee 20.15
Mitch PI 4.5 90

2C39M1 59 95
HOIl il) 12495
3·5002 , 89 95
3-5002 f l 142 95
3-501116 PI. 11995
4-.48OC EI 154 95
~ '1001lA 1' 1 591500
3CXllllA5 l ' ) 59 95
3C.4OllA7 (I m 15
X ......7 (1 32995
3CX121lOAl (I 421 51
3CXl5OGA1 ( I 621 51
3C1OOlIOA1 (I 691 SO
4CU5G1 EI 991D
4CX25lIR tAll
4CX3GOA tAll
4CDSOA CAll
4CK35Gf csu
4C.15GOB fl &81,00
IC. SOOOA 1085 00

TECHN ICAL

INFORMATION

fAX

OUTUr llOOflLfS
SALI<a ~95G

SAVS J3.711
SAV7 3995
SAV12 19,95
SAV22A 49,95
M5172& 67.75
M517n 69 95
M57732l 34 .10
M577J 1 38 95
M55141 59 .00
M51745 8US
MS1762 l U O
M577I5M 501.95
M51~ )5,70

MtIW stRIES tAll
RCCCIVlItG ruBes

W '" 1395
U05 1.9I!>
W. 1415
iIM 1.95
UEI U 5
51. 1195
iI05 1'.95
i '15 1.15
itAl~l34 tAll
iCU 6,95
i CGIA 10 95
ICU 13 15
I CW4 14.10
IU8 11.95
i CJl 12.95
iG Ki 13 9S
iG W8 195
6Hf5 GE 17 95
6J16A tAll
IJG& CAll
1JH8 12,15
IJS6C GE l' 95
6KO& GE 1.95
51" tALL
61.16 tALL
iLU GE 1995
61.0Ii GE lU5
6llll GE 1195
iU6GE 19 95

"'" <.on
&$1I1GTI 9.15
12UI AIIAT 11 15
12J8fi GE 11.95
21lfi llAT 21 95
30KOI sn 17,95

1·6 19 ·7 44·0 7 00

1-819 -744-1943

1-819-7 44-07 50
u u a.m - 4 o.m only)

U1AMSlSTORS
2N1522 111.95
2113553 2.15
2113771 2.95
2113866 125
2N4048 11 as
2N4427 1 25
2N51Q9 1.75
2115179 1.25
21lSU 9 13,00
2115S9O 1000
2115591 l U G
2115945 lUll
211594 15 00
2N6GIlI 915
2M6OIIl 1115
21t6G12 1415
21l6l113 14.15
21110&4 1415
211645i 1915
1$11S4 251
2SCl311 4.5.
2SClm 18 25
2SC1'M5 515
2SC1 M6A 1565
2SCl 917 915
2SC1!55 900
2SC1.9 225
2SC1971 UO
2SC 2028 195
2SC2029 3.50
2SC2053 1 20
2SC2075 1.15
2SC2l191 15 95
2S(21)')1 23 95
2SC2166C 1 50
2stml 825
2SQ231 ItO
ncm9 1515
1$C229I 15.915
lstZ31lC 551
2SC2395 n .15
2SC2SlI9 l US
2SC263I 2U !i
2SC264O 1700
1$Cl712 31.15
1$C2713 59 85
1$Cl8n 19 9!l
2SC2914 12.50
2SCt905 34 50
lSC31Dl 12.2$
J310 150

CUSTOMERSE RV

fAX

MAINORDER LINE

TRAIISISTORS
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C0266U $21 0lI
fCG340 310
MGF1302 1 95
MG F1102 n 9!l
MRFl34 1100
MR Fl36 21 QO
MRFl37 2400
MRFU1G 190.00
MR~1 5 1 G 11915
MRf2 21 1~00

MRFn4 1715
MRf237 310
MRf231 1100
MR f239 111111
MR F2411 , A 1151
MR F245 32 01
MR F247 2335
MRFliO 11 51
MR F262 12 15
MRF264 13 7'5
MRf309 II IIlI
MRF121 52.
MRf l.21 21 00
MRUll 34 95
MRfl.33 122'0
MRfl5G 135G
MRf l 54 1450
MRf l 55 1l2'5
MRF IS5A 1225
MR F458 17 95
MRF415 9 25
MRF476 400
MR F477 12 50
MRF485 12 ss
MRU 92 159!l
MRU91 l ' 15
MRU15 290
MRF555 350
MRf~ 225
MRf629 .25
MRftJQ 3 15
MRf6-l1 1915
MR f644 Z3 .
MRFi46 24 15
MRf611 2t 15
MR F'lCIl 1 51
MRF966 3.511
MRf l94li 15 0lI
SRF2012 1315
SRf36li2 2B!lO

RF POWER
TRANSISTORS - TUBES

OR DERSONLY 1·8 oo,RF·P ART S NOTECHNICAL
1-800·737,2787

Mi g, EI , E'JTI.1C . Pl • Penla la~ NOIe 1'1 • Indusl".IBo. ed E,maCiAmpetf'
umue u W.". nly 12 rnoot h I 3 000 hOu rs on Penla,\ (,m. e lransm,nong tubes
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lEST .AT. iIPS - Sfoopl"'IQ &. I\IndJorIll ena'Ol! P ill torIIl_ U S I
lIPS GROU ND ; 5" _ " "II1!ayS 53 50 "'............ - AaUlllcNolJl! vanes _ weill"
liPS I lIlE. I eoo __. ong~ 55 :,0 """ """'" - 4cl..al C!II'Ol! ""'" .nil ~1QIl!
liPS RED I.e.. __ CIa\' $'3 50 """"""m - AcW tN'll" ""oK "MIll weogrll
UPS RED t SATURDAY DElIVERY: Add $10 00 10 ne" dao, 'aIe tSar,., - roo C OOl
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••,

PENNSYLVANIA

OHIO

YAESU , AEA. SONY, PANASONlC. MFJ.
GBC ClOSED CtRCUrr TV CAMERAS
AND MONITORS. BIRD WATTUETERS.
OPTO ELECT RONICS FREQUE NCV
COU NTE RS , AOR SCAN NERS.
TEN-TEe. ETC. Full stoelI of rlldios and
aeceslIOri••. Aepai, lab on prlmis.s.
Open 1 days. M_F. 9- 6 P_ITl .;S,1. &
Sun.. 10-5 p.m. We stup Wondwidll . For
Specific information call or wme:
BARR Y ELECTRONICS, 512 Broadway,
New Yori!. NY 10012. (212) 925-7000.
FAX (212) 925-7001.

Columbus
Central Ohio's full-line authorized dealer
lor Kenwood, !COM. Yaesu, A1inco. Japan
Rad io , Siandard . A EA . Cushcrall ,
Husllef. Diamond atld MFJ. Newatld used
equ ipment on display and operational
in our 10.000 Iq. ft. laciIity. Large SWl
depanmenl, 100. UNIVERSAL RADIO,
6830 ArnerlcaM Pllwy. , Reyf'Oldtburg
(Columbul) Ott ~3061. (1 14) 166-4261.

Trevoea
Authorized lactory sal es and serviee.
KENWOOD. ICOM , YAESU . featu ring
AMERITRON, B&W, MFJ, HYGAIN, KLM,
CUSHCRAFT, HUSTLER, KANTRON·
ICS , AEA . VIBROPLEX, HElL, CALL·
BOOK. ARRL Publicationa, and much
more . H AMTRO NI CS , INC . , 4033
Brown. villa Road, Trevose PA 19041 .
(215) 3 51 _1400. FAX (2 15 ) 355-8951.
Sal•• Ordar 1 ·100·~26-2820. Circle
Readof Service 298 lor nIOfe inJormalion ,

01 letters thai are gathering d usl on my
desk. In the meantime, feel free to bug
me by mail , on conccseoe (ppn
75036.2501), Delphi (MarcWA3AJR),
or Am erica O nline (MarcWA3AJR). I

look forward to each and every com
ment or q uestion, c ri tiq ue or sugges

tion, about " RTTY Loop." III

(Program listing continued&-om page 78)
1140 IF WPM > _13 THEN ELf -OIT ELSE ELf -DIT "((CWPWNPM-

W13+2~

1150RETURN
1160 '
1110 ' display current speed ancllrequency. retem CUt$Ol" where it was.
1180COL-pos(o): ROW-CSRUN: LOCATE 1,60
1190 PRINT ' wpm: -; WPM; LOCATE2,60: PRINT ' Iraq: ' ; F; - ,

1200LOCATE 2,5: PRINT WPM ; - -
1210 LOCATE ROW,COL

1220RETU RN

' 230 '
1240 ' set MORSE tc random value from 0 up to numcodes 10 select random

char.
1250 ' force a space character efterevery fifth time "",e arecalkld

1260 ' and a newhne beloreffYery 13 groups.
1270 IF NCHRS -5 THEN PRINT ' ';: GOSUB 990: NCHRS -O:

NGRPS =NQRPS + l
1280 IF NCHRS=O AND NGRPS_ 13 THEN PRINT: NQRPS _O

1290 MORSE _ INT(RNO' NUMCQOE S)
1300NCHRS-NCHRS+-l : RETURN

1310 '

1320 ' handle F9, the paUMCOl ltrol.
1330C0L9 ~POS(O): AO'N9 -CSAUN
1340 LOCATE 2~ .30: COlOR 16,7: PRINT ' Pressany kerylOcontinue ":
135OXS .. INKEY$: IF XS.. .. THEN 1350

1360LOCATE 2~,30: COLOR 2.0: PRINT 
1370 LOCATE RQ'N9,COL9: RETURN

Preston
Ross WB7BYl has ltIe largesl Slock of
amateur 98ar in Ihe ;t'ltermountain west
atld !he best prices. Over9 .000 l1amtelal
ed gear in 1tOCk. CaJlI,I$Ior " all" your ham
~today. ROSS DlSTRlBUnNG CO.,
n s. Stat. , Preston ID 832&3. (208)
152-(113(1.

IDAHO

DEALER Diii'iCTOii v

Plitt! ROdge
NOIlh Jersey', oklesl atld finest Shotl
wave and Ham Radio Dealef. 1.... miles
Ifom Garden Stale Parlnway. Aulhoriled
Oealeq lor AEA, Kenwood, J apan Radio
Company, ICOU, Yaesu. etc. Ham Sales,
Lee WK2T. GILFER SHORTWAVE, 52
Par1l Av• •, Par1l Ridge NJ 07656. (201)
391·186 1 .

NEW JERSEY

-""""Feetory auttlorized dealet1 Ylesu.lCOU.
Kenwood. Ttm-Tec, "EA. Kantronies, DR
51 Mig.. Amemron. Cushcraft. HyGain,
Heir Sound. Standard Amaleur Radio,
MFJ. HusUM, Diamond, Butternut AS
Iron, l arsen, and much more. OELA.
WARE AM"TEUR SUPPLY. 71 M.adow
AOfId, Naw Culle DE 19720. (302) 328
n 28.

DELAW ARE

NEW YORK

Man hartan
Manhauan ' s largesl a nd o nly ham
and business Radio Store , Fealur ing
M O TO R O L A , IC O M , K ENWOOD ,

RTTYLoop
Continued from page 78
d ialecls of BASIC, 1TOm older inter
pretee ones to some of the compiled
versions of the language now avai l

able.
As you can see, I ai m to please, with

responses to your queslions! Next
mo nth, we'll try to get th rough a stack

73 AmateurRadio Today. MaY, 1992 65



Compiled by Hope Currier
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NEW PRODUCTS

hearing everything being said on
teday's busy frequencies. Rather
than tum the radio olf 10 eliminate
ce annoyance. just set the toggle
switch to DECODE and The Si
lencer will eliminate all of the chat
ter, while allowing the user to still
receive cal ls. To ccorect the ARE
to a radio, al l that is necessary is to
plug the ARE·10 into the external
speaker}8ck on the radio and con
nect its power lead to 12 vots DC.
Simple and fast .

The ARE-l0 includes a high
quality speaker that will improve
the audio from tOday's t rans
ceivers. It is compact, measuring
just 3" (w) x3-1W (d) x 4-31B " (h).
It is priced at $99.95 and is avail
able from your local amateur radio
dealer. For more information, con
tact Amateur Radio Engineering,
P.O. Box 169, Redmond WA
98073; (206)882-2837, Fax: (206)
861-5780. Of circle Reader Ser

vice No. 203.

A.R.E. has introduced a new ex

ternal speaker, plus a 2· to 4-digit
OTMF decoder, for use with VHF'
UHF radios. The Silencer (Model
ARE-10) is user-preqrammable
fOf a DTMF code which enables
(opens) the speaker for approxi
mately 10 seconds when the pr0p

er tone is received. When the cor
rect code is received an LEO
lights on the ARE-10 to tell Ihe
user thai a call has been received .
The ARE-10 allows the user to set
the front toggle switch to MONI
TOR when they want to hear ev
erything being sai d on the fre
quency. The toggle switch also
has a momentary position which
is used to tum the LED off alter a
call has been received.

The ARE-10 provides a way lor
evervore tc economically have se
lective cal ling. It also allows fam ily
members Of co-workers to avoid

AMATEUR RADIO
ENGINEERING

anlenna presents a low SWR over
the entire band and requires no
adjustments Of tuning . Besl of all ,
it can be instal led without drilling
holes Of risking paint scratches
from magnets or suct ion c ups.
Once installed. it is inside the ve
hicle . protected from the ele
ments, and never in the way in a
car wash or low garage.

The Stealth An lenna is avail
able in models for 146 MHz, 220
MHz, and 440 MHz. The standard
model can handle 50 walls of in
put power and costs $59.95, in
cluding sh ipping in the continen
tal US. A high power version
capable of handling 110 watts is
available for $69.95. Sixteen feet
of RG-58/U coax is included in the
price. For more information, con
tact your local ham radio dealer or
j -Com, Box 194, Ben LomondCA
95005; (408) 335-9120, Fax:
(408) 335-9121. Or circle Reader
Service No. 201.

I-COM

New from i-Com is a series of
almost invisible antennas for VHF
and UHF. The Stealth Antenna is
a tiny 3.5- square of 0.003" thick
copper<;lad pofymide coated with
a oco-ccrrcsive graphite colored
coating which adheres to the in
side of a car windshield. II looks so
much like a decal that it is even
available wilh an optional printed
warning symbol to deter would-be
thieves and vandals. Th ieves in
searc h of a an expensive trans
ceiver to steal are less likely to be
attracted to a vehicle that doesn't
have a visible antenna.

Despite its incredibly small size,
this antenna outperforms a quar
ter-wave whip under many cir
cumstances. 11 is an etched cop.
per antenna, multipolarized 10
reduce aSB caused by the vary·
ing polarization of signals reo
ceived in a moving vehicle. The

<> ' U.'H n ~' .<

"" "1,,,< ", ,I""L,"', ."",,... ,1,. ,.",,1

NCG

I

NCG/COMET Antenna has re
leased the CX·224 2m12201«0

MHz Triband Mobile Antenna,the

first everwilh gain. The high-qual.

lty c onstruction and materials
COMET is known for are used to

c reate a durable antenna with ex
cellent appearance and perform

ance . The CX·224 radiates 112

wave on 2m wi th 2.15 dBi gain, a
SIB wave on 220 MHz with 3.2 dBi

gain. and 2-518 waves on 440 MHz

with 5.5 dBi gain. It is 37" long and
is made with a hinged base to et
low the element to fold over. It has

a PL·259 connector. and is also

available with an NMO connector
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(CX-224NMO). A triplexer is also
available: CFX-324A has coax

leads, CFX-324B does not; both

have UHF connectors. This new

antenna and triplexer are now
avai lable from most amateur radio

dealers. along with a wide variety
of trunk-l ip, hatch-back and rain

gutt er mounts for easy installa

tions.
The introductory price for the

CX-224 is $79.95. For more infor

mation, contact NeG, 1275 North
Grove St., Anaheim CA 92806;
(714) 630-4541. Fax: (714) 630

7024. Or circle Reader Service

No. 202.

MOUSER ELECTRONICS

Mouser Electronics has reo
leased a new purchasing man
ual , '570 . This comprehensive
reference guide provides up-to
date product date and pricing
on over 36.000 electronic compo
nents and over eo manufacturers.
Prod uct index tabs are provided
for locating particular products
quickly.There is a quick index
on the front cover. To order your
free copy of this catalog, contact
Mouser Electronics , P.O. Box
699 , Mansfield TX 76 063 ;
(817) 483--0165, (BOO) 992-9943,
Fax: (817) 483-8157. Or circle
Reader Service No. 204.
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(On Microfiche)

Call Directory $10
Name Index .... • . •........ ... • • . 10
Geograph ic Index . . .. .... . . .. . • • . 10

All three - $25
Shipping per order S3

BUCKMASTER PUBLISHING
Mineral, Virginia 231 17

703: 894·5777 800: 282· 5628
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Speak
To

The
World

EMCOM
10HOWARD "'. BUFFALO, ~Y 14206

(716) 852-3711
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Factory Authorized Dealer & Service For

KENWOOD
YAESU
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TOUCHTONE DECODER:
Decodes DTMF
tones fromaudio
source, (tape,
phone, radio).
Displays
numbers on LCD
display, 200
Digit memory.
$169 ppd. USAT-2000

SURVEILLANCFJ·
COUNTERSURVEILLANCE
catalog $5.

ClflCU: 1.6 Of'! MADEA SERVICE CAilO

SRC·10
REPEATER/LINK

CONTROLLER

OTMF muting
InIdogitnI IO·.

AudlM} lltIIputI
Eay",I0,... tac:.

......... ._ .. 101puI
Tell ...b,N'S _ _
~ _ CMos.:u.n. @ 12'<

0... d.;~'~ M'on_

Provo• ••• I. COS ..... lIiw
A.p alll _ y_S,-_ /__~

$149.00 "'.1".:.,"
CREATIVE CONTROL PRODUCTS

)lU ...... _
G.f_.-.e-.co .._

PUI QoI ·""'5

!leslWiy $)'Slums,lnc.
999central Park Aweooe

Vookers, NY 10704
In New yort Stale clat 91~ 968-9491

FiIJl; 914 968-9S23

1 800 477·UNIX•...~·"·o\'r
" " ..
seo

Cra/lOO **' prIIII ln IIWr USA.
0 1M2-.,SysComL ..... ,.....-.

~.==., .,•._--
• Con'feI1 curreroI Cl'\l1O rid.
• EasyICCISI b' 1IfI.lCiIIlI

• Confill'We10 I'OU' neecII
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gital data directly shift the transmitter's
frequency back and forth between the
two values. Th is can be done by
switching between two oscillators or,
perhaps, shifting a PLL. Probably the
most common method is to use a var
actor diode (varicap). It really doesn't
metter .

AFSK, which I suspect is more com
monly used these days, relies on the
FM-5SB technique I just described:
Audio tones are fed into the transmit
ter, forcing it to produce acarrier which
follows the tones .

Spectrally, the two techniques pro
duce exacfly the same result , bUI
there's a dillerence in operation. With
true FSK, your frequency display
shows one of the two freQuencies be
ing used (usually " space," or digital
zero). With AFSK, your display is offset
from the frequencies you ere actually
putting out because they are both the
result of modulation. Thus, they are in
the sideband area. So, if you are on
14.080 MHz AFSK (USB), you are actu
ally transmilting around 14.082 MHz.
Keep that in mind if you should wander
near the band edges . Just like on SS8,
you must keep all your sideband emls
sions wilhin the band . Even with true
FSK, you must consider the two fre
quencies being generated and the
sidebands resulting from their genera
tion. A 17Q.Hz-shift signal is wider than
170 Hz, because it is modulated with
the datal

SSTV is a more complex case. In
thet mode, a constant-amplitude sine
wave audio tone is made to frequency

Micro Video Camera

Small size 1" 1I: 2" 1I: J"
Light Weight < 4oz, Low,'
Power 7 • 15 volts. @
85ma. Low Light @ 2
Lux. Camera ecmes com-]
plet In metal case with [
RCA plug for video out
and two plgtaled power
wires. Camera is presently In use in RiC
airplanes, helicopten.. cars. tanks and
robots. Camera output is standard
NfSC at 1" P·P. 240 line resolution with
eleetreelc Iris. Full stock on hand.

Satisfaction Guaranteed!
Factory New, onl, $ 229.95 + $6
S1H For product information and
ordering. CallI (800)473-0538

MICRO VIDEO PRODUCTS
lJJ4 So. Shawnee Dr. Santa Ana.

California. zip 92704 FAX (714) 545·8041

A Wide Selection of
ARRL BOOKS
are available from

Uncle Wayne's Bookshelf.
See pages 86-87 of this issue

and order the best of ARRL todayl

You
can
sub-

scribe
to

FSKvs.AFSK

True FSK is produced by making the
on-off voltages which represent the di-

73
by

phone.

Call
1-800
289

0388.

FM-5SB?

Here's another brain twister: SSB
transmitters can be used for a kind of
FM, and hams do it all the time. Say
what?

II'S true. SS8, whictl really changes
the shape of the carrier in strange
ways, has an odd characteristic. If you
feed a pure audio sine wave into an
sse transmitter , all you get out is a
pure carrier, offset from the dial fre
quency by the frequency of the audio
tonel So, what happens if you vary the
frequency of the audio tone? You
guessed it, it makes the transmitter's
trequency wiggle along with it. Yup,
FM! Well, not exactly. In real FM, the
carrier frequency deviates proportion
ally to the amplitude of the audio sig
nal, not its frequency. But the output of
this FM-SS8 is Just like FM as far as
tbespectrum is concerned. it's a wig
gling carrier of constant amplitude. So
where do we use it? Well, RnY, which
is Frequency Shift Keying, is a form of
two-state FM.lt'seither at one frequen
cy or the other, with the two frequen
cies representing digital ones and ze
ros, or " mark" and "space."

presented on the subject came from
many years of experience with the an
noying lillie buggers. I, for one, can't
wait for niCkel-hydride 01" some other
new technofogy to obsolete NiCds
once and for all.

The Tech Answer Man

teet sine waves anymore because one
side must be getting bigger or smaller.
Such chang ing shapes, when not dif·
ferentiated by how th eir energy is
spread across varlcue frequencies (as
they would be in a spectrum graph), ,
form a net result of change of ampli
tude of the tolal signal, as the oscillo
scope shows. But, when we examine
the effects of the shape changes by
how the resultant energy is spread
across the spectrum (using the spec
trum analyzer), it appears that the part
of the total energy that is pu rely smu
soidal (and thus unmodulated) is not
changing. OK, I know I'm only adding
more controversy, folks . Please don't
write complaining about this attempt
at an explanation. No one else has
ever resolved the issue, and I sure
don't expect to be the firs t! But, as
you can see , mod ulation is rather
complex. And, as John points out, FM
is even more complex when subjected
to mathematical analysis . Thanks,
John , for some thought-provoki ng
points.

By Ihe way, John, I, too, have heard
very conflicting reports abou t the
proper care of NiCd batteries. The
" smart discharger" idea seems great
to me, but know ledgable industry
folks say no, no, nol The information I

r-;========;-- - -------'------'-

Call For
",,<0

Call For
",,<e

STANDARD
AMATEUR RADIOS

Number 22on your Feedback card

ASKKABOOM

C & S SA LES, INC . • 1245 Rosewood. Deerfie ld It 600 15
1708) 541 ·3800 · FAX 708·520·0085 • WRITE FORFREECATAlQG

WE WILL NOT BE UNDER SOLD P R I CESSUBJf CTIOC"A"C~

Twin Band HTs
C228A 2M/220MHz
C528A 2M/440MHz
C628A 440MHz & 1.2GHz

Mini Deluxe HTs:
C 168A 2 meter
C468A 450MHz

Twin Band Mobile
C5608DA 2M/440MHz

can For Price

We also have many accessories for
these radios andmostheath radios.
Call1-800·292-7711 for details.

Now available ~ The worlds finest amateur
radios. Unsurpassed quality and features make
STANDARD the worlds most popular line of
amateur radios.

Michael J. Geier KB1UM
% 73 Magazine
ForestRd.
Hancock NH 03449

Brain Twisters
Well , I knew I was op.ening a can of

worms when I started the topics of
modulation and receivers. Folks, the
definition of what is going on in mcdu
lation has always been somewhat con
troversial. John WR0W wrote to take
me to task on several issues . He points
out that the math can be shown to
prove that in AM, the carrier does in
fact change amplitude, and also that it
does not ! It all depends upon how you
look at it. Physically, the same is true. If
you look at a modulated AM signal on
an osci lloscope , which shows you am
plitude versus time, it seems quite
clear that the whole signal is chang ing
amplitude, all the way down to zero at
times. vet, if you look at that same
signal on a spectrum analyzer, which
shows you amplitude versus freQuen
cy, you can see the unvarying carrier
and the two varying sidebands. How
can they both be true?

Perhaps lhey can be. Consider this:
MOdulation changes the shape of the
carrier wave ; if it is changing ampli
tude , the individual waves can 't be per-
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"Here's another brain twister:
SSB transmitters can be used for a

kind of FM, and hams do it all the time.
Say what?"

modulate in step w ith the amplitude of
the slowed-down video signal. Then
thatt'audlo FM" signal is appl ied to Ihe
SSB Iransmitter, makin g il frequency
modulate with the frequency of the au
dio, as described above. The result is
that the transmitter's output frequency
wiggles in step wilh Ihe origi nal video
signal's amplitude. That, my friends , is
real FM. On SSB. On 20 meters. Per
fectly legal, too. And it occupies well
under the anowec 3 kHz bandwidt h, so
why not? If il weren 'l for Ihis system,
252SSTV would be dam near impossi
ble, because the fading, QRM and stat
ic would make Ihe video unwatchable.
All in all , it's pretty clever.

FM Voice Level

When signals gel weak, there's a
nal ura l le ndency to tal k louder . It
makes intu it ive sense : II someone
can't hear you, yell! Actually, il k ind of
works, up to a point, on SSB. The ALe
circu it in tne transmitter keeps th e
loudest speec h sounds from overdriv
ing Ihe output (at least It's supposed
10), while Ihe softer sounds are ra ised
in level. Sounds like a speech proces
sor, doesn't it? On FM, however, Ihe
situation is much different. Before we
gel to why, we need to look at FM a little
more.

How Big Does It Get?

With FM, Ihere is no Iheorelical max
imum mod ulal ion as there is wilh AM
and SSB. After all , n's ju st the frequen
cy of the carrier wiggling, and we can
wigg le il as far as we want, right? In

practice , Ihere are limits to how far it
can 90 because the tuned RF amplifi·
ere have bandwidlh limits. But Ihosa
limits can be pretty wide, so we can
ignore them here.

Without some circuitry to limit the
mike gain, we can deviate an FM trans
milter into infin ity. So just what is
" maximum" modulation in an FM sys
lem? II corresponds to the maximum
devialion which can be tumed tnto a
linear change in Ihe recovered audio
vollage in the receiver's detector . This

limil is set by the design of Ihe receiver ,
not by any lnherenl theoretical cnarac
tensnc of the transmitter. If the trans
miller deviates farthe r Ihan Ihe rece iv
er is designed 10 accept. il will cause
terrible distortion due to Ihe detector' s
being unable 10 remain linear at the
extremes. Heck, everything has some
limits !

The wider Ihe devleuon; the lower
the noise level, provid ed Ihere is plenty
of signal. rnet'e because apparent
random deviation caused by noise in

the transmitting modulator and the re
ceiver's front end represents a smaller
percen tage of Ihe tolal. Obviously, jf
you hava 500 Hz maximum deviation (a
ridicu lously small amount), then a ran
dom deviation of, say, 2 Hz is much
more serious than if maximum devia
tion is 15 kHz . So why nOI use lots of
deviation? Two reasons.

First, il l akes up lois of bandwidlh.
Ever wonder why ccmmerclet FM eta
l ions are spaced at least 200 kHz
apart? Commercial stauo ns use lois of

devialion, thus lois of bandwidth. Let's
see, we could fit 20 stations on 2 me
ters . . . not too good.

Second, tt makes me signal appear
much weaker atlhe rece iver because
Ihe available energy is being spread
over much wider bandwidth, making
the amounl et anyone frequ ency much
less. That's why your favorite FM roc k
slalion eeecs Ihose 100,000 watts to
be clearly heard for a 30-mile radius,
while you can hear a 100-wall repeater
50 or more miles away. By using nar-

row bandwidth, we great ly ex pand
range at the expense of fidelity.

Here's the Why

And that's why yelling on a weak
FM link ectuenv makes you harder
10 hear! Have you ever ncttced Ihat
a weak FM signal, amateur or com
mercial, gets Ihe most distorted on au
dio pea ks? Just when th e cymbal
crashes or the voice is the loudest,
il sounds me worst. When you deviate
your Iransmitter 10 the max. your trans
miller 's energy is spread wider, so
it seems weak er. Of course, if you
whisper, you may be lost in the noise
of Ihe weak reception. There is an
oplimum level , and il is besl foun d
through experimentalion wit h your par
ttcu ta r rig . Next t im a you ' re re al
scratchy lnto the repeater, Iry talking a
little bil softer and I' ll bel you gel heard
better! By the way, J have never heard
anyo ne but myself do this, but I
promise, il works .

One Last 8I'ai n Twister

You've probably heard this one: At
ce rtain audio mod ulating frequencies,
Ihecarrierin an FM Iransmiller act ually
disappears! Yes, it does, bullhal does
not mean that the transmitter's output
signa/disappears! Before you 90 grab
bing the antenna 10 see if it is true,
consider this: The transmitter is still
pulling oul full power- il's all in Ihe
eldebands . You still don't want to toucn
it. Ouchl

73 and see you all next mon th! de
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V ER N I E R DIALS
1-112" Ora. O- to ..$8.25
1-112" Di a. 0-1 00 $9.25
2" Die. 0-100 .... $10.25

REGULATED POWER

SUPPLIES 13.8 VDC
p.,rfe<:l lor ha m .""",,,men' , CB'. , eM stereo'.
and Ollie' 13.8 VOC ""ms . LEDon indicator,
sholl circuit pro\8ction . Bi....ng ",,51 e:ut,out

3 AMP $29,50
4AM P $39.5O
6AMP $46.50
10 AMP $79.50

20 AMP $119.50
25 AMP $129.50

fY7l COPPER CLAD

LJ on.~~~~~4~?n
p","no+c ba,..,. Popular 5- x7" "'a.

$1 .50

CALL 1-40 1 59 6-3080 O R WRITE
FOR FREE 112 PAGE C A TA LOG

CALL 1"800-866-6626 OR WRITE

OCEAN STATE ELEC TR O N ICS

P.O. Box 1458

IZJ
W esterlY, R.I . 02891

~ M,n "rd.., $1000 riIiiiiiiIil
--- Induda$4ooSJH ~

R I, Resident. add 7% Sal.... Ta.>:
ORDERS RECEIVED BY 1:00 PM EST
SHIP SAME DAYl

$2.50

•-.-,. ,-1
.",.

DELUX CODE KEY
Ad;"S1ab.., 10""'''1' duly brass basa ...th ball

b<oering piVOlll. Design<>d

..

to< han! us"9.. 31' 6"
~aled conta ct..

$11 .75

OCEAN STATE ELECTRONICS

~ 0 -1MA
.~ EDGEWISE

PANEL METER

MASTERING

THE MORSE CODE
This book 1....<10"" tha beginn..r hO'" 10 lea'" ttl•
Mo_ Code.S""'" of th..topes C<IVe.-d a re Rules

to< practicing th.. Mot... Code. the <:odealphabel , t---------------I
how to """d and recei ve <:od.., how to bouild ....d
hool< up a<:ode p rac:lie. oscillator. 32pag...
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CODE PRACTICE

OSCILLATOR & MONITOR IN
KIT FORM OR W IRED

A sold~late <:ode praetiC$ osdna!Or and mon>to<
th ..t uMo. th. 1alOO51 Ie ci rw " 'Y. k cont..ns a 3"
buI~· i n _ok",. ""adphona,..rmine ls, a """'me
contro l and a 10<Wl ""ntrd. I' is a attractively
packaged ";,halWO eolor paM I. With ,,,,, addili,,"
ofa l..wp""' .thQ un~ can ..a";l)/ be eon"QMed 'n to

CW monitor, I' can therefor..
be used as an ope",ting ..d
allar th.. cod.. has b...."
"amed
Kit •.••••••••••." , $19.95
Wired ••.••""., $24.95

v..'Y popu lar o.l MA edge";,.. me,.r, IJMd in
"",ny p ,oj..:lS. 200IlA rnov.menl 0.1 s cale, Two
_lIeng'" "";thholea tor mou","~,

Maa""",s t 112"W . 71B"H . 1 112'"0
Appro•. 17/1'J' trX)Uf'lli ng eutet5. $3.75

.,...".•.,...,.-

o
ICOM

-FulllCOM line
Radios & Accessories

- ' ,, .

YAESU

Call for All YAESU
Radios & Accessories

Full line of Radios
and Accessories

IjSTANDARD·1

Fu~ ~ne of Radios
end Accessories

F.... KENWOOD line
Rad ios & Aee&ssoriIls

KENWOOD

NEW EQUIPMENT PRICING AND ORDERS 1-8Q0.666-0908 OUT OFSTATE
TECHNICAL, USEDGEAR, INFO 203-666-6227 24HR FAX 203-667-3561

LENTINI ~v",,,,v, ...iR"fiNS INC.
21 GARFIELD STREET. NEWINGTON. CT 06111

Ho u rs : M - F 10-6. C.O.D.s Same Day
SAT . 10-4 E3~~ ~ O K Shippin g

AEA. ASTRON. COMET. CUSHCRAFT· DIAMOND· KANTRONICS. MFJ
• SANGEAN. SONY SHORTWAVE. DRAKE. MANY MORE. ..
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Ham Doings Around the World

Listings are !reB of charge as space permits. Please send us your Special
Event two months in advance of the issue you want it to appear in. For
eltample. if you want il to appear in the January issue, we should rereive it by
OCtober 3 1. Provide a clear, roncise summary of the essential details about
your Special Event. Check IHAMFESTS on our BBS (603-525-4438) for
listings thaI ware too lale 10gel into publication.

June 6

the 1et Annual NW Packet Radk>Conlera0C8,
Seminars for all levels of packet radio. VE
testing for alltevels on Saturday. May 23rd at
1:30 PM. Walk~ns will 00 accBpted. New
daal8f displays as well as swap/shop tables.
Early Bird Breakfast. Sal. and Sun, at 7:30
AM . Banqll8t Saturday 8IIening at 6:30 PM
Cost $10.50 per person. Talk·in on 146.06J
,66. Take 16th Ave . axitoll HWY 12. South on
16th to Chestnut Ave .. East on Chestnut to
14tt1.South on 14th to Entrance of St , Paul's
School Gym. Admiss>on $5 in advance. $6 at
the door. Contact Dick UmbeI'gM N7HHU.
W7AQ YalrlmtlARC, PO Soli 92 11, Yalrlm.,
WA 98909, (509) 453-8632 day•.

May 24

MILFORO, CT This sclleduie lor 1992 Ex·
ams·By the cceetee ARA. All class Exams.
Contact : Gary NBt'" (203} 933-S125-We.'
Hav~n or DIcIr WAIYQE (203) 674_1014
Mlfford. Place: Fowler Building. 145 Bridge
port Ava .• Milford CT. Tima: 12 Noon Watk·
Ins,

TEANECK, NJ The ARRL Hudson Division
cceveeucn Co-Sponsored by the Bargen
ARA. Radio Amateu r Telecommunications
Society. and the Hudson ARC will 00 held at
tha Fairleigh Dickinson University 110m
7:00AM-4:00PM, ARRL and FCC torums.
technical seminars. VE testing . Hamlest. Ad
mission $5. childran under 12 froo. Vending
space $30 per indoor space, $10 outdoor tail·
gating space. $25 per outdoor spaca wittl
pOW8I.From NYC take At. 4 West to River Rd ,
exit in Teaneck. follow signs to convention.
From Rt. 4 East , take River Rd. exit and lollow
signs. Talk· in on 146.790-6 and 146.700-6,
Contact Jim JoyC6 K2Zf, (20 1) 664-6725.
For VE inlo. call Peta Adely K2MHP, (201)
796-6622. Please, no ealls afte, 10 PM.

CHELSEA, MJ The Chelsea ARC will sp0n
SOr a SWAP ' N SHOP. Talk-in'146980
Chealsea Rptr 6 ' tables $9. trunk sale $3 per
space. special handicapped parking. Gates
open at 6:00 AM for selle rs. oonencrc $3.
YL·S. XYL·S . & kids under 12 free . Ladies
tables welcome. For more info send SASE or
call (313) 475_ f795, Robert St:hanlz. 416
Wilkinson StrH1. Che/HtlM/48fl8.

NEWINGTON. CT The Newington ARL will
hokl its annual amaleur reco and compute<
hamlast from 9,00 AM-2 PM at Newington
High ScI1ooI. Rle, 173 (Willard Ave,)just north
of Rts. 173 (Cedar St) . Tailgating (waather
permitting). I8frashments. guided tours of
ARRL HO and W1AW, VE exams (no walk·
in s) . Tatk -in on 144.651145.45. 223.241
224,64, 443.05144605. 148.52. Admission
$3. Tables $10 in eovence. S15 at ttle door.
Contact Ln Andrew KA1KRP, c/o NARL,
86 Wlld«mert A ..... Willemury CT 06705.
(203) 523-0453 (SASE for confirmation).
Exam Appointmants: SASE to Sunn
Fradrlc/rsl;m WM1B. PO SoIC 165, PlaaHnt
Vtll,.y CT 06062.

MANASSAS, VA Tha Ole Virginia Hams
ARC will sponsor tha Manassas Kamfast and
Computer Show at the William County Fair.
grounds. Take 166 west to Rte, 234 ttlen
south on 234 to Fairgrounds. Open to public
at 6,OOAM,Tailgatars 7:00 AM. Admission $5
each, Tailgating $5 add itional per spaca
Whll8lctlair accessible. Talk·in Ofl Manassas
rptr. 148,371.97 and 223.061224.66. Cammer.
cial vandors contact Woody KD40EG at
(703) 368-5180. Contact ROMmlU)'KI4VD
at(703) 361-5255.

PITTSBURGH, PA The Breeze Sl100ters
will host tIleir 38th annual HamlestlComput·
erlest at the acner County Farm Show
Grounds. on PA. RT. 68 wast 01 Butler. All
missionSl per person at the gate. Free park
ing. Free tailgate vending. Handic8jlped
parking. Tables $10 each by prepaid rasaNa·

YOUNGS TOWN, OH The Twenty over
Nine Radio Club is sponsoring a Hammst at
the Canfield Fairgroonds from 8 AM~3 PM
Tickets are $3 ;n advance and $4 althe door,
Indoor tables are $6 , Flea market $1, Security
provided. Free parking. Talk· in on t 47,315.
Fordiractions 145 275.Conlact T"",' y Nlne
Radio Club, 42 Soutll Whitney, Youngs
town OH 44509.

Ma 31
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May 22_24

May 17-19

TULSA. OK The areen Country Hamfest
will be held at the Maxwell Convention Center
in down·town Tulsa. located Ofl W. 71h SI.
between Denvsr and Housl on Avenues .
Lalga indoor Ilaa market. new equipment
deale,s. forums. V,E. exams. aKernate actNi
ties tor non-amateurs, Admission $8 in ad
vanceJ$10 at the door. Free parl<ing. Flea
market tables $6 in advance and $6 at tha
door. RV parking, Talk·inon 146.28/,86 Tulsa
Rptl , Hamfest information (9 18} 272_3081.
POSO. 470132 Tursa, OK. 74147-0132

PEQTONE, IL The Kan kakee ARS will hold
its annual Hamfest at the Will County Fair·
grounds on May 19!fom 6 AM- 2 PM. Indoor
exhiM area. ARRL bootll, large outdoor Ilea
market. Froo Parking. Set·up May 17 from 6
AM-6 AM. Admission $3.50 in advanca. $4.00
at the door, Take 1-57 south of Chicago. Exil
327 east to Peolone. Fairgrounds OM mile on
left, Talk·in on 146,341.94. More inlormation
f r o m K ARS CIO Fr.n k D a /Can t o n
KA9PWW, fl 7 KrI.,lna Dr•• Bourbonnala,
11. 609 14. (815) 932-5950 aller T PMCST

WHEELING, WV The Tri;l18 States RAe will
sponsor tile 1992 TSAAC Wheeling Hamfasll
Computer Fair from 6 AM _3 PM et Wheel ing
Park.

QUEENS, NY The Hall a! Science ARC
Hamfest will be held at too New York Hall 01
Science parking lot-Rushing Maadow Pari< ,
47.01 l 11th St. Queens NY. Doors open to!
Vendors to set·up at 7:30 AM: Buyers admil
ted at9 AM. Free Parking. Admission by D0
nation: Buyers $5. Sellars $8 per space,Tal k·
in Ofl 445.175 NB2A rptr. Contact (avas.)
Charle. a.cIr... WAIlJUJ. (5 16) 6fU-.3955
or Arnl/l SChltfm.n WB2YXB, (718) 343_
0172.

CAMBRIDGE."A The MIT Electronics Re
search Society, the MIT Radk> Society. and
the Harvard Wire less Club wi ll co-sponsor a
Tailgate Flea Market lor electronics. comput·
er and amateur radio. !forn 9 AM-2 PM (rain
or shine) at Albany and Main St. rree all·
street parking Covered tailgate area for 400
sellers . $8 per Space at the gate: $5 ;n ad
vance(includas 1 admission). Sst·upat 7 AM.
For reservatcos or info call (61n253-3776.
Mail advance reselVations before May 5tll 10
WIGSL, PO 80. tJ2 MI T BR.• Cambridge
MA 02 139. Talk·in on 146.52 and 449.725/
444,725-pl2A, W1XM rptr.

SACRAMENTO, CA The Nonh Hills RC wilt
hold Hamfest '92. starling ala AM PST. at too
Carmichael Elk's LodllB at Hacl<ba<ry Lane
and Cypress Ave. Tal k~n will be on the K61S
rptra . on 145.190 MHz and 224.400 MHz.ln
side tables and ootside spacas are avai lable.
There w;11 be demonstrations of O&car, Pack·
et, and ATV. Admission $1. This ia the BIG
ONE in ths Sacramanto Valley Section.

May 23 _24

HARTWELL, GA The Lake Hartwell Harn
last will be held at Hartwell Group Cemp Sal.
and Sun. ARRL sponsored VE Exams for all
classes w;tl be held on Sat too 16th.

BIRMINGHAM, AL The BirmingHamfest
will be held Indoors atjne Birmingham-Jeller
son Civic Canter. Tal k·in on W4CUEIR,
146.860 MHz. Commercial exhibitors. Flaa
market, Electronic equipment, Awards. Ama·
teur radio license tests (Sunday only). Adull
admission $5. Reservations end informat"",
Wr~e : Blrml"fJHtnnfe1lt '92, PO Bo,. 1U775.
Birmingham, AI 35220 or call (205) 979,,,.

MAY 16-17

MARSHAL1.TOWN, IA The Central Iowa
RAS will hold its Hamlest at ttle Marshalltown
Community College--114 mile south 01 HWY
3OJusteastof HWY H. Telk~non146.28/ .86.
VE exams, sign up at to:OO AM-2 PM. For
info call Chuc/cDarlnlll WBlZKG, Toledo IA.
(5 15) 484-4837. TICkets $3 in ecvence and
$4 at tha gate. Call or write Charl.s Lynk
W.aVS, 2460 Reed Aw., "'tlfSha llto.,.n IA
60 1$8. (5t5) T$3-6925 or BrIIln Krumm
fUMXK. 911 Sou111 Bth A ..... M.rslltllflown
IA 50158. (515) 752-'1658. Tailgating.

May 17

YAKIMA, WA The Yakima ARC W7AO will
sponsor the Washington Stale Hamfest and

MAY 16

MAY 15 _17

registratk>n only. To register, contact John
Bldd/~ WD6JLM, 80 Wond~r Hili. Dr . ,
Alhefflll OH 457Ot . (6f4) 594-89Of (after 6
PM). Talk· in on the club rptr, at 145.15 +
MHz. For info write to Carl J. a.nb"w
KA8JXG, 63 "orrl. AU., Alh 'M' OH
4570 1-1939.

WHEATON.IL GMRS of IlIino;s. Inc., w ill
tIold their ElHnnual reeurcm 8 AM-l PM at
the DuPage Counfy Fairgrounds,
Manchester Rd. Set·up will begin at 6 AM ,
Advance tickats $4; $5 at the door. Tablas
$10 each , Frea outdoor Flea Marl<et spaces.
Ladiesadmined free. Forinlocall Bob, (708)
690-1 492.

COLORAOQ SP RINGS , CO Pikes Peak
RAA will hos t the largest Ham·Computer
Swap in Colorado from B AM-4 PM. Admis·
sion $3. Tables $tO. Con tact AI NlCMW or
Fr. nc.. NI/UT, (7t9) 4T3_ 1660. Write:
PPRAA, PO SoIC / 6521, Colorado Sprlnt;1.
CO 80935. VE Exams. Free Parl<ing. Take
Filmore Ex~ East 011 1·25 10 Union, then right
to Mega-Man. 1601 Union Blvd, Tal k·ln on
146 .37/.970r f485,2,

EPHRATA , PA The Lancaster County
Hamfast. spcnsoeed by the Ephrata Area Re
pllater Society . Inc., will be held at the
Ephrata Senk>r High SChool, 803 Oak Blvd .•
beg inning at 6 AM. Set·up at 6 :30 AM , All
sites handicap aCCtlss ibte, VE Exams at 9
AM, AdmisSion $4. Tailgating $3. Inside ta
bles $6. Talk·in on 145.45 MHz. f46 ,5,2 MHz
and 444.65 MHz. For info and reeervercoe.
call Tom Youngberg K3RZF. (2 15) 287
2514 after 6 PM; Or wr;ta E.A .R.S., 906
Cletlrvlew A v~., Epllrtl ttl PA 17522.

CADILLAC. MI The Wexaukee AAA will
hofd Ihe;r annual Swap and Shop at the Cadi~

lac M;ddle SChool. 500 Chestnut St.,lfom 6
AM- 1 PM, Admission $3. Tables $6. Talk-in
On f46 ,381.96 rp tr. Call Diln Schmidt
KE8KU, (6 16) 7754J996; O! wnte WelCtlUkH
ARA, PO So. 163, CadIllac; MI49601.JJ163.

NO. SMITHFIELD, RI Tha Rhode Island
Amateur FM Repeater Service. Inc ,. will hold
the;r annual Spring Auction and Flea Market
at the VPN Post 6342, Main St., beginning at
6 AM. Take ttle Fores tdale exit 011 Route 146
in NO. Sm~hfield. taka a left at the end of the
ramp and go six tenths of a mile to the Post
(on your right iust before the Village aeven
Restaurant), Flea Market spaces $5 each,
There will be an auction from 11 AM-3 PM.
Donation $1. Talk·in on 146.76, FO! info con
tact Rick Falr .,...ttMr K1KYI, 106 Chaplin
St.• Pawtucket RI 02861. or call (<fO I) 725
7507belween 7 and 8 PM.

VENTURA, CA The 1992WestCoast VHFI
UHF Conference. sponsored by the Ventura
County ARC, will be held at the Hol iday Inn on
the Beach. 450 East Harbor Blvd. Froo park·
ing. Taka advantage 01 the special hotel Con
ferenca Rata of only $55 per night. dooble
occupancy (plus room tax). Be sure to men
tion the conlerence. Offer valid until May 1.
Hotel reselVations: 1-800-842-0800. Sat.
night Banqll8t $25 (pre-register only). Sun.
morn ing Breakfast. $10. No-Code Tech class
and Exams. call (714) 9 79-2833. There will
be a list of proceedings availabla at the Con
ferenca tor $10. Maka checks payable to
V~ntura County ARC and ma~ payment to
VCARC. PO Soli 2103, O.nard CA 93033.
For info call (805) 64T-4294. No refunds after
May 6, For axhibit space call (805} 284
19711.

MAY 3

MAY 9

MAY 2

MAY10

MAY 2-3

AMENIA, NY A Harnlast sponsored by ttle
Southern Berl<sh;ra ARC. will be held attha
Amenia NY Firahouse (US Rte 44 or NY 22 to
Amenia stoplight. east on 343 one block to
Mechanic 51. . to too fil8house. From Con
necticut. west on Rte 4 to ShalOn. ttlen west
on 343 toAmenla , PaVilion tables $4. Admis
sion $3. Talk·inon f47 ,2851.865.SASE to Ed

ATHENS,OH The Athens County ARA will Wilbur WB1CEI, PO 801C 547, Sharon CT
hold its 13th annual Hamtast Irom a AM-3 PM
at ttle City Recreation Cen ter. Taka the East 06069. (203} 36of-.52NfW8S.
S1.axi toneittlerUSRouta33orUSRoote50. KLAMATH FALLS. OR The First Annual
and look for signs to tha Hamfast , Admission South Gentral Oregon Hamfest will be held at
Is $4 a person. but in honor of Mothar's Day. the Oregon Institute of Technology campus.
YLs and spouses of male hams will be aJ. Exh ibitor boolhs. Flea Market lables. lasers.
lowed in tree. FrH paved outdOOf flea market and license exams lor all classes. are among
space adjacant to build;ng for tailgatels and theeV9ntspianned. to' tables$10each. Con-
Ihose bringing tl\eir own tables tha day 01tne tact Ho/li. KIg« WTUFM, (503) 682-5 /290r
evant. Indoor space available by advance D/ct SwllzerKB1DWX, (503)882_1300.
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MANITOWOC. WI The Mancorad RC will
sponsor a HamlComputerlFlea Market at the
Manitowoc County Expo Ctr '. intersection 01
Hwys 42-151 and 1-43 on Co. R. from 6 AM _
3:30 PM. Set·upat7 AM. VE exams. all ctass
es. Camping available Ilia ManltowQC Co.
&po Ctr., (414} 683-4378. Advance tickets
$2, $3 at the door. 8 ' tables $5 with outlet. $3
without. Talk-in on 146,01/.61. Contact vie
SASE to MaflCCHlld R.C•• BolC 204, ManI
towoc Wl54221.JJ204 oreall (days) "Jolin "
(414) 682_9Ut; (nights) " Lou " (414) 682
2557.

ABILENE. TX The Key City ARC will spon
sor the ARRL West Texas Section Conven
t.", and Hamfest althe Ao;lana Ciy iC Centel
from 8 AM-S PM $at.. and from 9 AM_3 PM
Sun. Free parl< ing, VE Exams, Wheelchail
access. Tables $5 each . Pre-regiSlralion $6
(must be received by Apr. 28J . $7 al the door,
Tal k· in on 146.160/.760, Contact Pa t;1
Rlcllard KA4UPA. 1442 Ltl llesida Dr.•
Ab/ten. TX 79602. (915}672-888'J.

SIERRA VISTA. AZ The Cochise ARA will
hold its annual Ham!est at the club training
facility , Drive 5 miles east of town on stete
RT. 90 and then 2 miles south on Mason Rd
VE exams. Overn igh t RV camping (no
hookups) available to club members. Talk·in
Ofl 146.52 or 146 ,76(· ,6). Handicap facilities.
Contact N7INK (602) 378-31$5 aller 6 PM
or write to CARA, PO So. 1855. Sle~ Vlsla
AZ85636.

ST. PETERSBURG. FL The SI. PetelSOOlg
ARC will sponsor a Hamfest at Lake Maggk>ls
Pari< (9th St & 38th Ave. So.) jeorn a AM- l
PM. Flea Markel. Tailgating, Free Admission .
Bring a piCl1ic lunch and eat under the park
shelters. Talk-in Ofl 147,06 rptr. Lake Mag
giore Park is a city pari<. so there will be no
commercial dealers. Contact Rolwrt Russell
N4ZMQ, (813) 11'16-2518.

NEW CASTLE. DE Tha Penn·Del ARC wil l
sponsor the Penn-Del Hamfest at the Nur
Temple . 198 S. DuPont Hwy.• (RT 13 ooarUS
40 split). from 8:30 AM- 2 PM. rain or shine,
Set.up at 7 AM. Jndoor/outdoor reserved
swap tables. tailgating . VE Exams, Commer
cial exhibitors. Indoor tables with electricity,
$10; withoul electricity. $8 , Outdoor tables
are $6, Tailgating $5. General adm ission $4 ,
Reservations required for swap tables: send
ch eck to PD B,,. 1964. Boolhwyn PA
/9061. Make checks payable to PENN-DEL
ARC. For lnlocall (2 15) 497_2124.

GRAND JUNCTION, CO The Western ca.
oradoARC will hold Its annual Hamlest in Lilt
Aud itorium at Mesa Stale C04lege !rom 9 AM_
2 PM. Seminars. VE Exams, Tal k-in on
146.94, Call EmI#,NfOEQ. (303J242-6035 .
Of Bob N«JKl, (303) 434-8604 ,

EAST LIVERPOOL, OH The Triangkl ARC
will hold thei, first annual Ham/est 81 the Ca~

curta Are Hall. Talk-in on 146,101,70 .pl•.
Contact Dick SI./~y KBJKB, Secret.,y.
1218 Not1/1sidtl Ava., EQf Llv..-pool OH
43920.

SONOMA, CA T1Ie Valley of the Moon ARC
will hold its $(Imi....,nual " ham" and eg9
breakfast, VE exam, swapmeet, ARAL Ham
rest , ATV. packet radio demonstration s lart
ing at 8:00 AM at lhe Sonoma Community
Center, 276 East Napa 51. Fishing in ener
noon. VE exams will 00 walk·ln with registra·
tion 8110:00 AM. Tasting atl 1:00 AM. Swap
spaces $ 10. Breakfast $5. Admission free .
Talk·in on 147.47 simplex and 144,751145.35
rptr. ContactD,,"ell WD680R ., (707) 996
4494.
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Since 1933

WATSON, IL The Nat ional Trai l ARC will
operate at the annual Memorial Oay Home
coming, Effingham County, 28." -+ and lower
General phone bands. For aSL, SASE. To
Callbook, K9UXZ

GRE ENWOOD, NOVA SCO TIA The
Greenwood ARC ;s operating Ihe Special
Event Station VE1RCAF Jan. 1- 0ec. 31.
1992 to celflt>rate the 50th Anniverwry of
Canadian Forces BlI$fI, For commemoralive
aSL (and possible certif'C8le) send OSl and
SASE (CON) or SA envelope and IRCs to
Grunwood ARC, PO Box 63, GrtIenIJl'OOd
No"a Scallll , CIInada, BOP IND. aSLs sent
via Bureall will recel~ aSL card only via
Bureau.

June 6
GUELPH, ONT. CANADA CENTRAL ON
TARIO AR FLEA MARKET will be held at
Bingaman Pftrk, Kitchener Ontario Canada.
Contact Rey Jennlnge VE3CZE, 61 OttawlI
C~a. GlIe/pll, OntoCtIIlIIdl, NIE_2A&,{519}
822-8342.

June t _7

June6-7

SIOUX CITY, IA T!l(I Slouxland ARA will
operate KtlAAfI from 1500Z- 2100z, to cere
b,ate the 1201h anniversary of the 1500 mile
steamboat race belwelm The Nelle Peck and
The Far West Phone 7.243, t4.255, 2 t ,355,
26.355,For Certificate send SASE to KURR,
3401 Jennlnge St., Sioux CIty IA 5 1 '04.

Iris Festival May 23 & 24 2000 UTC-2000
UTC. Station call: WA4UMU, Lower 10 kHz of
General bands: 10m, 15m, 20m. & 4Qm , Low·
er 10 kHz of NovicelTech. Band; 10m, com
munication Mode: Voice only (all Bands:t.QSL
Caniricat es available with SASE. contact
SumtM ARA, PO Sol{ 193, SUm/llr, SC
29150-8852

May28_31

PADUCAH, KY Tha Paducah ARA will 0p.
erate W4NJAlKY200 to commemorate the
CommOrlWflaRh 01 Kentucky Bicenten ial Cel·
ebreten. CW and Phone, 25 khz from boItom
of Gener&VNovice band5. lor special OSLo

• send SASE to KC"ENA, PO Box 1132, Pad
ucah KY"2002-1132.

1000 S. BASCOM AVENUE
SAN JOSE, CA 95128

Call us at (408) 998-5900

UEMENT
ELECTRONICS

YAE SU U.S.A.
• FT33Rmp 220MHZ HT $328 ,00
• FT411E 2MHT $299.00
• FT811 440 MHZ HT $339 .00
• FT470 2M/440 HT $404.00
• FT911 122 MHZ HT $429.00
• FT5200 2M/44 MOBilE $629.00
• FT757GXfI ALL MODE HF PORTABLE $929.00

IF YOU'RE IN THE BAY AREA, STOP BY!

May 22-Ju"e 14

VARe members wnh callsigns . For a cert~~

cete . send OSL and SASE to S-VARC, PO
Box 1630, MIBSOUriC/ty, 1)( 11"59-1630.

SOUTHFIELD, loll The 1992 aso Party will
be sponsored by Ihe Oak Pari<. AAC. Phone
and CW are combined into one contest. F,.
qoonclflsCW: 1810, 3540, 3725, 7035, 7125,
14035, 21035, 21125, 26035, 28125, Phone:
1655. 3805. 7280 . 14280. 21380 , 28560.
VHF: 50.125, 145,025, 146.52. Scoring: MI
Stalions: 1 poinl per aso X (Stales -+ c ecn
toos ~ Michigan counties) On phone. VE
counts as a country. Five points lor each
WSMB ccotact. Non-Michigan Stations: aso
poinls X Michigan Countjes. One point for
eaeh Michigan phone 0 50 and two points for
each CW contact. Five points ror each club
station contact with W6MBlW8MBJmobile,
No rptr con tacts are allowed . Awards. Cert if~

cates. Send logs to MerleS~wK8ED, 27600
F"'nklln Road, Apt. 8 15, Southfield "'/
4803".

May 23-24

Ma H
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CRESSKILL, NJ The Sergen ARA, in con·
junction with Camp Merritt American L&gion
Post 2t , wi ll operate K:>UFM from 1300Z_
2100Z to celebrate the 75th anniversary of
Camp Merritt and me Rededication of lhe
Camp Merritt Memorial Monument. Opera·
»on in General pIlone portion of 4Q.8Q.20-15
meter bands and the Novice portion 0' l llfo 1(l
meter band. For certilicate, send OSL and
SASE 9 • 12 envelope to W.,..,n P. HI{JtII'
K2UFM, 31 Forest Driva, Hlllada/ll NJ
01tu2-1351 .

TALK WITH THE KNOWLEDGEABLE PEOPLE AT

WIESBADEN, GERMANY The Wiesbaden
Germany ARC will operate sla tion HBI
OOA1WA during ns Hth annual OXpednion to
Liechtenstein, Operat ion will be 24 hr/day on
all bands 160m through 10m. SSB and CW.
a Sl card will be printed and should be
Ihrough DJI!ILC lor stations outsK.!e too U.S,
and Canada, or througl> KN6G tor stations
within the U,S, and Canada. Please send
SA SE. Con tact Ronilid H . Kellerman
DAIROlICtuONA, "35 TAWIWXF, PSC 5,
Bor 36 APO AE09051.

SUMTER, SC The Sumter ARA will hold lis

FORT MCCLEUAN, AL 1992 mari<s the
Golden Anniversary of The WAC and the
WMC. The reunion will be held at the histori·
cal home of the Women 's Army Corps. This
year's celflbratlon honors Maj . Gen, Mary E.
Clarke. Two-way radio communicaliOns on
MARS and Amateur Rad io frequencies. Cer·
l lficates will be awarded 10 all WAC's and
WAAC's who partieipate in the reunion on the
air. A aSL card will be sent tor the radio
operators whoassisted them, The station will
operate on 28.350. 21.350. 14.285. 1.212,
and 3.900 MHz using the callsign N4MOK.
COntact lt1e WAC Foundtltlon at (20&) 848_
:M12 or the Fori McClelllln Army MARS ate
tIon at(205) 848..... ,8.

GLASGOW, KY The Mammoth Cave ARC
and the Kentucky Colonels ARC will operate
K04SS Irom Barren River Slatft Pari< to com
memorate the K9I1!Ucky Bicentennial andcan
be lound in lhe General portions of 10 lhru 80
meters. Operation will begin at 1700z 0/1 May
18-1700Z on May 17. OSL KD4SS, 309 El et
Mlln Str..t, Glelgo"" KY "21"'. SASE
please.

May te-re

RALEIGH, Me The Raleigh ARS will oper·
ate W40Wtocelebrele the bicentennial 01the
capital city, Irom 1500 UTC- 2200 UTC on
bolh days. Operation will be In the General
portion of the voice bands on 20, 40, and 75
meters. and the Novice portion of 10 meters.
For commemorative aSL card send a 110
SASE to RARS 200, PO Bo" 1112", Raleigh
HC 21519.

ST. CHARLES, MO The sr. ceeees ARC
will operate WB0HSI from 1300Z to 2100Z as
part of the Lewis and Clark Rendezvous. We
will transmit on 7265, 14265, 21365, 28465 ,
146.67, and AQ-13 145,935 (mode B) and
435.970 (mode J) as propagation and a RM
ptIrmil. For 8.5 X 11 oertifica tft, sefld a largft
SASE to the SI. Cllll/'lea ARC, POBOI{ '''29,
St. Chal1H MO 63302- '''29.

WINFIELD, IL The DuPage ARC will oper_
ate club stallon W9DUP, to commemorate
Armed Forces Oay.Qperation will be Irom thft
Canhgny Wer Museum . This event is from
1600 UTC-23OO lITC. Suggested frequen.
cres are 7.250, 14.290, 28.400 SSB and
145.25 (-.600). For a certificate. send a SL
and SASE 10J.ckCI"N~,DARe PO B(lX
1 1, CItuendon HIIIs /L, 605 1" .

May 13

May14_1S

WALL TOWNSHIP, NJ The OCean-Mon·
mouth ARC will be sponsoring the Commem
oralion 01 Marcon i's Memorial TOWtIr Radio
Sight Circa 19t4. Oman:: will operate KC20
from 1600Z on Mey 9 to 1900Z on May 10,
Phone at the low end of lhe General portion or
the 1&-75 meter band, Novice portion of 10
meterband,CW willbeon3545, 7045, 14045,
21045 MHz, For nat certilicate, send 1 green
stamp, or SASE for 'olded, to Omlre, PO
Box 1&, BrtIdJey 8Hch NJ 01120. Visitor!J
W(I/come. Talk-in f45.110-600.

TOWNSVILLE, AUSTRAU A The National
oommemoration 01 lhe 50th Anniversary Of
the Battle of the Coral Sea. Ouring May 1-1 3,
a spec ialevent caltsign. VI4BCS (Victor Ind ia
Four Battle Coral Sea), will be activated from
the Club 's premises al Green SI., Wesl End.
Townsvillft. A special aSL card will be avail,
able tor all cso'e to Vf4BCS. Celebrations
include a troop train from Brisbane bringing
300 eX-Mrvicftmen and women to Townsville ,
arrival of four Un;ted States Navy ships and
It1ree Australian Navy Sh ips on May 8 10un
veil the $100,000 Coral Sea memorial in An
zac Pari" Plell$fl phone Bob Mllnn VK4WJ
on (O 11) 1918590r Roger COfdukH VK"CD
on (Om 14022 10r write 10 TARC Inc, P.O.
B or 95" , To wn."lIIa, 48'0 Auatrill/ll.
PacketAddless : VK"~"AFSINQ.
OLD.AUS.OC

May 10
PROMONTORY, UT T!l(I Ogden ARC will
operate KE7a V from driving of the Golden
Spike. Promontory Summit. UT: operations
will be from OOOIZ_2100Z on one of the Iol
lowing: 3,970. 1.270. 14.280. 21.375. and
26.415 MHz. Send OSL end SASE to Ogthn
ARC, PO Box 3353, 0gdM UT 1U4D9.

May 16_t 7

HOUSTON, TX The Brazos Valley ARC will
operate WOsDRB Irom OOOOZ May 18-0000Z
May 18 to celebrate B·VARe's 15th Anniver·
sary. Ope'atlon will be In lower 25 kHl of too
General 80, 40, 20, and 15 mEtter subbends,
and 28.488 MHz 01 lhe Novice eceeeoe. with
special endor'semftnt lor past or present B-

MEMPHIS, TN The Mid-SOUth ARA will co
erate W4EM May 2 1300Z-{JSOOZ May 3 to
celebrate Memphis in May Intemational Fes
tival, This year's honofe(\ country Is Italy, Op
eretion will be in the lower 50 kHz 01 the SSB
General 80-12 meIer and lhe Novice to ma
ter subbands, For certificate, send OSL and a
9 x 12 inch SASE to MI ,.. W"EM, 2966
Cord, /I, "',mphJI TN 3.',8.

May 2-3

May 6_7

SIOUX CITY, IA The Skluxland ARA will
operate KIIMR from 1500Z-2100Z to cele
brate the 1201h anniversary or the 1500 mile
steamboat river race betwetln The Nelle Ptt<;k
and The Far West. Phone ' 7.243, 14.255,
21.355,28.355. For cert~icate send SASE to
KIAAR, 3407 Jennings 51., 5100 . City IA
51104

FRANKLIN, MA Trl County Aft will operate
WW1H 1400z-2100Z to Commemorate the
15th Anniversary of Tn Coonty Regional Vo
cational Ttt<;hnical High School . Operations
will be in the lower end of lhe 10 meter Novice
phon, band and lhe 20 meIer General phone
band. For certificetltS, send aSL and , SASE
to WWIH Tri Counly A ma/.." Rlldlo, '''1
PondS"-', Frtllliriln MA 02038.

lion. Contact Rq WIWIgM W3BIS, Box 8,
ROn, eo", RoMI, Chnw/ck PA '502" .
("'2) 828-369"

SPECIAL EVENT STATIONS

fORT PIERCE, FL Ttle Fort Pierce ARC will
operate KN4RY; 1600z- 2300Z May 8 and
1400Z-2100z May 9 to commemorate the 5th
Annual Trail Ride 01 the Florida Cracker Trail
Assn. Operation will be In me 40, 20. 15, and
the Novice portion of the 10 meter phone
band. For cert~icat8$ p1eaSll $MId aOSl and
large 9 x 12 SASE (2 units of postage) to
W3DHN, ,. Cordlllerl, Fort Plarce FL
3"9&1.

SAKER, CA The AnCient and Honorable
Order 01 E Clampus vnus, Billy Holoomb
Chapter AAC will operate a special event eta
hon KC6LUC from 1700Z-0400Z 10 com
memorate " The HISlorical Ch icago to La.
Anlle"aROIIIe 66." Operetions will be in the
General 40, 20, 15 and the Novice portion of
10 maters. For a Certificate, send aSl and
SASE 10 ECV ARC, I""A lbright A.-e., u~
"'nd, CA . 91786

May 1-2

LAS VEGAS, NV The N9vadll ose Party
sponsored by 1t19 FrontNlr ARS will be IIfoId
from OOOOZ May 9 to 0600Z May 10. Worl<.
stlltions once per blind per mode. Exchange
1'15(1), and Stat&lProvinoelCountry (Nevada
Stations also give county). FfElquenc:iltS: 6
throogh 160 m9te~ modes-CWISSBlflITYI
SSTVIPACKET, Scori"9-1PI. phoneaSO. 2
Pt. othlormod9s. Non_Nevada Stations mult~

ply by number of Nevada Counties, Nevada
Slalions multiply by Stale/ProvinCElICounlry
Total. Awards..c;ertificat9s to top SCOr9 each
StateJProvincelDXCC Country Genelal and
above, Novice & Ttt<;h. Mail Entry By June 1,
1992 10:Jlm Frye NW10, ",20 08Irh1l/A~.•
Lea 1'.",NV.SlUI.

GRAYS HARBOR, WA The Grays Harbof
ARC will be conducting a special events sta
tion commemoreting lhe 2OO1h anniversary 01
the discovery of Grays Harbor, On May 7th,
1792,Captain FIobef1 Gray. in his ship Colum
bia. sailed into lhe harbor. Look 'or W7ZA
Irom ooooz. May 9th to 2400Z May 10th on
the bottom part of the Ganeral phone band on
15thru 80 meters, on Novice phone portion 01
10 meters and 40 up tram the bottom of the
CW bands on 10 tllru 80. For a special aSL
card plnse sefld your est, card and a SASE
(Leg.el Size) to:ARS:KA1AJR,jc,. LedHme,
5156thsrrHt, Hoquiam, WA 96550.

MOUNT VERN ON, YA Members oj tne
Mount Vernon ARC will operate 1400-2100Z
from locations on the original Mount Vernon
estate of George Washington 10 celebrate too
2501h annivef1l8.ry of the tounding of Fairfu
County. VA. CW-7.130. 14,040. 21.110;
Phone--7,227, 14.250, 21 .325, 26.325 ; VHF
voice 146,655; and VHF and HF packet on
145.670 (OCA and WASHOC nodltS). For cee
ti flCate. send aSL and a 9 x 12 inch or ' 10
SASE to SIe.-e SChM IdM W84EEA, 8602
Cushman P~, AIe".mIria VA 223OB.OX
stations send 2 IRCs wnh OSL and SASE.
aSL card confirmation will be sent In addition
to certilicate only ~ spedfically requested.

May a

May 6-9

May 9_10
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VIS S TUDY CARDS
P.O. BOX 16646
HATTIESBURG. MS 39404

CIRCLE 2S9 ON READER SlAVICECARD

45 Watt G E Mastr II UHF
30 Watt GE Century II VHF
40 Walt GE Duplex Exec II UHF
40 Watt Exec II UHF
30 Watt EF Johnson VHF
406- 420 H.D, Sinclair V agi
UHF 5+6 gain mobile an tenna-new

... Versatel Communications C"::J

.. 1-800-456-5548 c:.;,:;
P .O . SOK 4012· Casper, Wyoming 82604

CIRCLE 36 Off READ£R SERVICE CARD

S ay You Saw It in 731

CIRCLE 104 ONREADER SERVICECARD

Used Commercial Gear

,,
1992 ooition update on cable, wIreless and satellite.
Turn-ons, c ircuits, bullets, bags , Irmac, blackciphe,s.
Incl"''''' nllW VC pius !ixes . Our best yet . Only $15 ,95 ,
O1he' (all d iffe rent) e<:l ihons, Volume one (basics). 1989
edition, 1991 ed ition. $15 ,95 each . MDS handbook
$9.95. Satell ite systems unde, $ 600 , $12,95 , any
31$29 ,95 or 51$49 ,95, SCrambl ing news year one (1 54
pages) $39 ,95 , Video $29.95. SCrambl ing news monthly
S24.95Iyr. Sample $3. New catalog S1. Sp&Cial this
moolh eveOOhing listed for $9995.

QUI CK, EASY, & COMPACT
Flash cards -NOVICE tnru EXTRA ' th~ Key_words
u~erll~. Over 2000 sets In use l For beginner, OMs,
XYls & kids.
NOVICE S l1,9~

TEC~N IC'AN ' lo,n
GENERA L • 9 .9~

AD\IAN<;EO S I~.9~

E XTRA S I4.4~

s",oo' og , _ $ 3,00
~"'''''''. - $ 4,00
CLueD<SCOUNTS1

1

1

1

303.95
74.95

252.95

'524.95

SlClsfact\Of1 g.......ilnt H<l. ClI~ tOllay MId oreler
by VISa, M/e or mall CI'lKk. Immedll t e _ VHY.

Glen Martin 1l'\9lnet1'lng, Inc.
Dept. A

11113, BOK 322, eM
Boonville, MO 65233

816.882.2734 ". "''''''''''',iir1i1'Y
FAX: 816-882·7200

CIRCLE 72 ONREADER SERVICECARD

Are YOU too scared Of t oo okr to Climb? Neller Climb
again witll t niS t~ and eevarcc t ram svsren
VOVagf!( roess are 13 and 18 Inch triall~la r sttuc
teres steceete t o any height in 7 1/ "1', 8 3/4' 0( 10"
sectco lengthS. Easy to inStall hinge base, walk UP
eectco.Next plumo rower WItI1leve1irlg cots inbase.
Moun t rotor and Iar\)e neavv beams on Hazer tram
and With me hand winct1 to ecc of tower to- rorna i
ccerewc oosrco. safety locK svsrencoeates 'Mlile
raiSing 0( lowering, At last a creeo. convenient and
safe wav t o inst all and maint ain your beam. ThfS Is a
cleUxe rower svst en that vau can enjOv tcoav

5PEQAL TOWER PACKAGE: SO f t , hiQh by 18" face
tawer kit. ccocere foot ing sectco. hinged base.
HAZER kit Pl1 illystran 9lJY WIres, rwrcooses. earth
S(Jf!W ercrrxs, 10" mast, thrust bearing, tool kit,
grOUnd rooand Clamp.rated at 15SQ. f t. antenna ceo
@ 1ooMPH, 51974.95.

HAZIR KITS
HAZER 2 for Rottn 25'hvV duty eorn 12 SCI f t

w ird load
HAZER 3for ROI1n z-sro alum 8 SCI tt

Wind load
HAZER4 for ecen 25·hvV gal" stl16 SQ ft

"'"' ceoT8'25 Ball thrust bearing 2)1," max mast dla

EnjoyJlEVER/
CLIMBING/"-> »>

VOURTOWER
AGAIN

FM TRANSMITTER KIT
l ookSan~ luntU.1IS like I commOI
euuet; uses po_Ii. , lor po_ ud
anlell"1I tnu batlefies lllHHl'd lI'flf)!
$ UA VI;I LL ...CI: CATALOO ......$5.00
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CIRCLE 236 ON READER S£RVIC[ CARD

"DISGUISE" AC WALL OUTLET

ADVERTISERS
R.S.# page R.S.# page R.S.# page R.S .# page

164 AceCommunocetionsof
Indianapolis 44,45

o Advanced Electronic Application . g-
67 Alinco Electronics .. 35'

194 All ElllClronics Corpo<ahon , .. 21
o Amaleur Eleclmn>cs Supply , . . , . . 31'
5 Antennas Wesl . . 21

296 Anlennas Wesl .. .. 59
135 Anlennas West . . . .. 61
107 Antennas West . . .. . . 67
236 Antennas West .. .. .. .. .. .. . 72
89 Antennas West . . . , . 75
18 Astron Corporation , , . . , .. 27
218&8,lnc, 61
41 earry Electronics Corporation 19
74 Bestway Systems ., . ,. 87
42 Bilal Company . , . , 72

178 Bird Electronics .. .. 17
t97 BrainSlorm , . . , . .. , . ,. 51
168 BuckmastefPublishing ..... ,.17 '

7 Buckmaster Publishing ., . , 6"
170 Buckmaster Publishing . , 67'
56 Buckmaster Publishing .. 75'
o Burghardl Amateur Radio , , .. . 29

222 Byers Chassis Kits . . , 47
184 C &SSales.I r>C. .. . .. 59
180 C&SSale-s. lnc. .. .. 68
o CS CiTy Intem ational , ... 75

265 ChipswitCh . . , .. 75
156 Commpute Co,po'al"'" . . , .. 24
99 Communication Concepts. Inc, 47
10 Communication Specialists .. , 43 '

121 Communicalions Electronic 63
12 Conn&Ct svstems , 1

146 Creative Control Products ., . , .. 67

260 CW Enthusiasts 41
29 D&L Antenna Supply . . 75
• Davis RF Co, .. 21

257 Dena Research. 85
• Diamond Antenna . , . . .. . . . .. 2

143 Digitallnleractive . . . . . , . . . 75
• Down Eost Microwave . . . ,. 75

114 E. H, Vosl , .. 58
• Eavesdropping Deteclk>n 72
8 Elktronics . . 29

• Emoom lnduslries. . . 67
228 Forbes Group 28
• Get-Tech .. 75

193 GGTE .. ... .. .. 75 '
72 Glen Manin Engineering . , ... 72

192 Grapevine Group . . 85
57 Hemtronics, Inc , .. 39

179 lcom . . . CV2-
293 Inr.otek, Inc, . . 75
77 Interllex Systems. . .... . 21
42 lsolron.. .. . 72
5SJ-com . . . .. , .. 79

175 J·Com . ,. 29
• Japan Radio , . 31

285 JPSCommunications . . 55
2 Kawa Productions . , . 59

• K-Comm .. . . , . . .. . . . ,. 87
• Kenwood USA Corporahon . . , . 5,CV4

234 Lentini Communicalions . , 69
47 link-Com .. 61
25 Madison Electronic Supply . . 47

101 Maxcom, Inc. . , . 59 '
• MeadowlakeCorpo<al"", .. 61
44 l.Ietro Print ing .. .. . .. 17
86 MFJ Enterprises . .. 11

162 Michigan Radio ... .. , . . , . . , . I S
160 Micro Computer Concepts . . , . 47
144 Mocro ConlrolSpeciairties .. 57
30 Micro Video P,oducts . . . . 68

114 l.I'- Nicad . 58
248 l.Iotron 41

54 NeG .. 81
82 Oak HillsResearch, . . , . . , .. , .. , . 61

227 ocean State ElectrOnics 69
o Oklahoma Comm Center , 88

102 ONVSafetyBeit 47
28 Optoeleclronics .. .. .. 13

172 0>ltoolectronics, . . 49
262 OUlbacker . , . , 41

o P.C, Electronics . , 53.57'
264 Palomer Telecom . . .. .. 53
139 Palomar Telecom . . . ... , .. 59
278 Pauloon . 59
68 Periphex , .. .. .. .. 73
o Personal Database . 51

249 Phillips-T&Ch , .. , .. , 41
1320uementElecrronics . . , . . 51,71
147 R.l. Drake Company . . . , . . , . . 61
110 RadioAmateur Satellite 24
58 Radio Enginoors 79
• Rook> Fun .. . .81

279 RAI EnlerPlises . . . . 59
34 Ramsoy Electronlcs . . 23 '

142 Reedy·Pak Systems .. , , . 21
• RF Pans Co. .. 65'

134 Rose . , . , , , . . 67
254 Ross Distr ibuting . . 41

71 Rutland Arrays . . . . 79
153 Satellite City .... .. 47'
36 Scrembling News , . 72

95 Sensible Solutions , . 24
167 SeSC<lm, Inc. .. 47
188 SGC . . , .. , , , 36
250 Software Systems .. .. 52
244 Software Systems . 85
158 SolderWOI1d 58
51 SpectrumCommunicalions . , .73

183 Spectrum Intemalkloal , 52
174 Spy Supply Sl
247 Stanek .. 33
232 T'E Systems . 24
149 TechnitronAmerica .... 79
124 Te. as Sug Catcher Antenna. 83
• The Ham Center .. .. .. .. 67

131 TheHamStal"'" 53
150 The Radio Works 79
115 TheRFConooction ., . . 21
62 TNR . .. . ... .. .. .. ..65

299 Townsend Electronics . . . . . 85
22 Tri-Ex 83
• Uncle Waynas Bookshelf . ... . 86.87
• UnivElfSai Radio . . 79·
• VanGorden Engineering 29

104 VIS Study Guides, Inc. . .. 72
o Vanguard L~ . , 58
78 Vector Control Systems . . 79

259 verserer Communications . . . . , . 72
14 VHFCommunicalions, 77

191 W &W Associales " 4t
20 WolteCommunicalions . . , , 77
• Vae-su ElllClronics Corporation . CV3

Bolcl llslings IR 13'. new.cl-.ertilers \hi. manth.

' Ad.M isers who haW! conlfibuled to the ~1I1ionaI

AdvisoIy Commitlee( ~IAC).
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BP-83 7.2V 600mah
$33.50

BP-83S 7.2V 750mah
$43.50

BP-84 7.2V 1000mah t

$57.00
BP-84S 7.2V 1400mah

$63.00
BP-S55 12V BOOmah

$76.00

"J--" FNB-4SH 12V 100Dmah
• ~ $11 .00

FNB-14S 1.2V 1400mah
$59.15

FNB-111.2V 600mah
$35.00

FNB·1212V 50Dmah
$45.95

FNB-2 10.8V 500mah
$22.50

SAVE WIT THES
YAESU VALUES

KE 000
PERFORMANCE PLUS

"SEND FOR FREE
CATALOG"

BIG SAVINGS!
PB·25/26S 8.4V 900mah v

$55.00
PB-112V 1200mah

$51.00
PB-as 12V BOOmah

$59.00

SAVE ON THESE POPULAR
PERIPHEX POWER PACKS

BP-7S 13.2V1200mah . •• $65.00
BP-8S 9.6V 1200mah ••• $65.00

Manufactured infhe U,S .A, with matchea teUS, thue
Super Packs featu re shO!1 circurt protectionand
ove'cha'oe protaction, and a 12 month wa"a n\,!.

All inS81/$ in stock or availa ble lromaotho ri,ed dealers.
CALL US TO DISCUSS YOUR BAnERY REQUtREMENTS

=:ICillIJ
Ad~ $100 Shipp,ng '" Ha ndling

COn"eC~ cot reside nts .dd8%la"

",IIIIIUIPCi'RI.PHG'X inC".

REMEMBER .•. A LOW COST POWER PACK
WITHOUT PERI PH EX'S QUALITY IS NO BARGAIN

: ~\SUPER PACKS FOR
: ~~ ICOM 2/4SAT & 24AT,,,

• Complete Line of VHF/UHF Rcvr.
& Xmtr. Link Boards & Assemblies
also available. Plus ID, COR, DTMF
Control Bds., Antennas, Duplexers,
Cabinets, etc. Inquire•
• New-8m Receivers

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

For that new Machine-Spectrum
makes 2 lines of Repeaters-the
Deluxe SCR1400 and the new basic
low cost 5-7R line.

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

Of course, If you do want a Full Fea
tured/Super Deluxe Repeater w ith
Full panel metering and controls, and
a complete list of 'bullt ·ln' options,
then you want our SCR1400-the
new successor to the " Indust ry Stan·
dard" SCR1000/4000.

Aval/able with Autopatch/Reverse
Patch/Landllne Control ; TouchTone
Control of various repeater functions;
'PL'; "Emergency Pwr.JID; High/Low

\
"",rw.'l,t' TX Power; Tone & Timer Units ; Sharp

RX Filters; Power Amps, etc.

S-7R Basic Repeater
• "Sta nd Alone "

or use wIth
your controller

ForHigh Performance in Repeater
Technology, Go with the Leader-

SPECTRUM

SCR1400
REPEATER W/l50 WT.2M Amp
&30A POWER SUPPLY.
(All Items available separate IyIMN'~

I 10-40 Watt Units
• 2M, 222, 440 MHz
• Super SensltlvelSelectlve ReceIvers
• Unusually Good Repeat Aud io
• Proven Performance throughout

the Wor ld!

Shown in optional cabinet.

115-18 H-utf ey Ad.. Odo'd, CT06478

800'634'8132
In Connecticut 20302640398 - FAX 302 206943

~
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Number 24on your Feedback card

VHFand Above Opera tion

ABOVE AND BEYOND

Figure 1. Ongmal setup.put.

' 0'

dot-matr ix, I

Using the Program

Gelling started in PUFF once your
setup and device files are taken care of

This file must be edited from me
master .OEV file on the PUFF disk. DO
NOT put any extra characters in ttte
file: preserve it as a pure ASCII file. See
Figure 3, my file for the NEC04583 S
parameters from 0.1 GHz to 18 GHz.
You can limit the frequency range by
including only the Irequency you need
for calculations, but as I said, if other
frequency use is contemplated It's best
to have it all in the file. Once you get the
hang of PUFF's format it will become
quite easy to design a project. Most
construction projects take only about a
half hour, with most ot tile lime used 10
modify the set-up file to suit your new
requirements.

Let' s get into some of the different
parts of Ihe PUFF screen. When you
pull up the program you get four basic
parts of the screen you can access.
They are the Layout (F1), Plot (F2),
Parts (F3), and the Board (F4). Each of
these screen areas can be reached by
lyping the respective " F" control key
on your keyboard.Typing " F10" at any
time will bring up a small help function
screen defin ing those commands par.
ticular to the portion of me screen you
are currently residing in. such as " F4."
To get the other help screens you must
go to that screen, such as " F2," and
re-type " F10" to get its help screen.
Don't worry about all the commands in
PUFF; just use " F10" for help. or post
a lookup table from Figure 4.

ld i.,jeceric 10•• tange n t . J
l co nd uct i vity of ~.. ta l in ~hos/metec.l

lphotog~ap h i c ceduction catio .

l a ~ t",ock wi d t h co c ~ e ct i o n . 1

i~ta l t hi c k ne •• , u.e Um for mic r o me t e r • . f
imetal . ~ rh c.. r o ug h ne s s , u ... Um toe

( no r~a l i z i n q i~pedan c ~ . O<~d f

( d ... ign f,eque ncy. O<td)
( d i e l e c t riC cone t ant. er >OJ
(di .. l ..ct r i c U,-ickne. ~ . h. Of
( ci rcuit~bo a ~d side l e ngth. pO)

(co n nector ...pa,at ion. c' ~O I

l ci r c uit cesolution, r >O, use Urn

(a,twork output tocmat,O
HPGL hie )
ltype : 0 for mi c co s t c i p ,

\b loa,d l l .put file t o , PUFF , ve n ion 2 .0 )
d 0 (display: 0 Vr.A 0, PUFF chooses, 1 EGA, 2 CGA,
3 One~co :ot:)
o ,
LaserJet, 2
e o
Ma n ha n a n )
~d ~O.OOO Ohms
fd 5 . 0 0 0 GH~

e , 10 . 20 0
h 1.2 10 ="
• 25.4 00 ="
c 19 .00 0 mrn
r 0 .200 lIlJII
rn i c r o me t e n )
a 0.0 0 0 mrn
rn t 0.01 0 mrn
.. 0.000 Urn
mi c romete n . )
I t O.OE~OOO O

cd ~ .8E+0007

p 5 . 0 0 0
p< ~ 20~.2mrn/· l

m 0 .600 i mi t e r i ng 'ractio n . O< =m< l )
\ J«ey to r plot ",i ndo ,, )
du 0 {u p pe r d B- a " i . limi t)
dl - 20 110",er dB-a"i. limi t )
, i 0 ( l o",e r treq ue ncy limit . fl • • OI
fu 10 lup pe r f requency li ..a . f u>!I )
pt. 21 Inumbec of point., pos itive integer )
' r 1 ( Smi th- c ha r t r a d i us . • r >OI
S II I s u bs c ri p t . must be I , 2 , J, or 4 f
\Pl ,o.cts ",indo"') (0 • Ohm• • 0 • degcees, \J ~ micro,
IEpa ra H e l l
lunped 1500
t line SOD 900
qline SOO 13 00
xiocme r 1 . 7J :l
aUen 4d 8
d evice fh x0 4
c l ines 600 400 900
I Bl a n k at Par t h I
IBlan~ a t Par t i )
lBlank " t Pa n. j )
l B lan ~ a t Par t k )
I B l an ~ a t Par t I )
I B l a n ~ at Par t m )
iBlank at Pa r t Po )

board material. Kerry renamed the
file somelh ing we would remember
easily for this particular type of device,
in this case the new setup.put file is
NE04583U.PUF. Comments in the set
up file can be inserted behind the
braces, as shown in Figure 1 or 2.

The one critical point to make is the
file extension ".PUF" : Do nOI change
this extension, for that is how Ihe pro
gram finds your particular application
set-up file. Another part of ttlis set-up
file contains " DEVICE FILE." This is
the file that you load all the S parame
ters into for the particular device you
plan to work whh. This file must reflect
accurately the S parameters tor each
device you plan to work with. They
must cover the frequency range you
call up in your eetcp.put file or the pro
gram will halt. You will need one device
fila tor each different device you have
and a set-up file particular to each
deviceffrequency that you plan to work
with. All this information is necessary
and must ccntoem strictly to these
rules.

The device file can be used by any
set-co file calling for the same type
device if the S parameters are called
out for the frequency range in queslion
in tneoevrce file,PUFF will pick outjust
the necessary frequency parameters
you call out. For the NEC·04583, •
called out S parameters in my device
file from 0.1 GHz to 18 GHz, This re
quires a lot of typing, but n's worth it
later. You can develop these files in a
sort of library lor later reference. mak
ing design very test.

measurements, giving PUFF a five
slar rating in my book.

If you want an amplifier to put in
PUFF, use the test example shown in
Figure 5. It gave 14 dB gain at 10 GHz.
This ampl ifier needs some more work
to improve the input return loss (s11).
See what you can do with it as it has all
the parts in " F4" 10 get you started.

Kerry N61ZW did the original work
using PUFF, and I did the reproduction
" silk-screening" 01 the printed circuit

boards directly from PUFF's artwork
printer dump. (We used a laser printer
lor high quality.) The circuit we de
signed was for a 10 GH~ amplifier us
ing an NEC-Cl4583 GaAsFET. We se
lected this device for purely amateur
reasons: They were evailable in sur
plus for modest prices and we had a
few already on hand. Normally this
device is quite costly, being space-cer
tified, but being a discontinued device
made surplus a good choice. A modest
surplus quant ity sl il! exists and I will
make them available while the supply
holds out lor under $10 per device. I
also have some of the finished PC
boards i! you do not want to construct
your own. Please note: You do not
neeo to use the NE04583 device. You
can use whatever device you have on
hand as long as you have the S param
eters for that particular device, You
can design your own circuit using the
samples I provide for a guide,

Starling PUFF requires an IBM or
compatible computer with 640 kilo
byles of memory and OOS-3.0 or later.
Monitors supported are CGA, EGA,
and VGA. Both Kerry and I had difficul
ty using the EGA drivers in PUFF, but
me other modes WQrked great on the
many different types of systems that
we tried.

We had difficulty using 386 33 MHz
computers. The program is loaded by
typing PUFF at the DOS prompt. This
will load the EXE file and bring up the
setup.puf file to demonslrate some of
the capabilities of the design program.

In actual use, save the master set
up.puf file and do not alter it. On a
saved copy of this file you will need to
use your word processor to make the
necessary changes required for your
particular circuit configuration. This in
cludes the type of device you are using
and all parameters needed for Ihis par
t icular design, board size, dielect ric
used, etc . Note: The orig inal setcpput
file uses a PC board dielectric of "10"
for ceramic substrate. Most designs
we use require this to be changed 10
" 2.5" to reflect TEFLON. ' suggest you
look et Figure 1, " Original Setup.put"
and Figure 2, a modified file for a 10
GHz amplifier using 2.5 dielectric PC

C. L. Houghton W861GP
San Diego Microwave Group

6345 Badger Lake
San DiegoCA 921 19

PUFF, a Microwave
Design Program

Last month I described components
for use with microwave circuitry. lwant
eo to describe the special chip capaci
tors and resistors needed for low-loss
conversion at microwave levels to help
you select components that won-t hin
der you at microwave freqoencres. •
covered examples 01 non-microwave
capacitors and described how to rec
ogni~e them. This month ' want to do a
short recap of this information and then
go on to a new topic: PUFF, the mi
crowave design program from Cat
Tech.

The capacitors needed to achieve
high performance at the 5.6 GH~

and 10 GH~ microwave frequencies
are those that are su ppl ied from
ATe (American Technical Ceramics),
style ATC-100: Johanson, type S-910:
and Dielectric Laboratories Cll se
ries capacitors. These chip capaci
tors are sized for microwave strip
line construction and have very low
equivalent series resistance (ESA),
making them suitable for microwave
operation , There are other companies
that manufacture chip capacitors that
are quite gOOd. I wilt provide mtorma
non on them as soon as I receive the
data sheets.

PUFF

So much torthe capacitors. Let' s get
starter with PUFF. This program is
made for microwave circuit analysis
and I hope you had time to order your
copy and Iry it out. I am quite excited
about PUFF because it allows you to
construct microwave circuits. It is not
just timited to amplifier construction;
f illers, patch antennas and many other
two- or four-port devices can be con
structed in slrip line format. Inme past I
had to relyon published microwave cir
cuitry from other designers, and ' had
to use the devices they selected. With
PUFF, ali lhat changed, Now I can de
sign for devices I have on hand, modi
fying the Circuit to my requirements. I
can't overstate my excitement over
PUFF's ability to re-design circuitry to
suit whatever GaAsFET you might
have on hand. All you need is the " S"
parameters to pull the design off. This
makes PUFF a very poweriul enqtneer
ing tool to have on hand. Let's cover
some of the beginning steps required
to design an amplifier from scratch. In
actual use, the projected performance
of my projects matcnec well with actual
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~ Publishing
R1.),Bao H_"'_~lnIo 21.11

1I);1,1M-5TT7._:~

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

CIllCl.E 56 ON READER SERVICE CARD

C..oMPLETELY SH F CON TAINED-jusl add ' ad iOS. powe<
I11.C. and 1'0" I",,,", ,, ,,,,-,,, ,,I,,,,. Recofd 1!!:!::t: voice into
lxoll"'y I,).-\< '~"P N(l(I-VoIal lle RAM Oil-board lme<s take
c".-" 0 1If). sq"eld' la~ . and l ime·our lm ing MlXel lot
''''''''''''' and If)'", aodo<> M utong a l ,oc" "", audio d ...ec
squelch WI! COR '" S<:lJ<)ICtI acl ",,,red. Al l buller-cd va

HamCall / CD-ROM

'.VOICE IC'er!
REPEATER CONTROLLER

DUAL BAND
1461446 MHZ

No Tuning Required
18 inches Tall, All Black

Noiseless Spring
Preserves the sleek look of your vehicle
Performance Equals or exceeds a 518

wave on VHF or Collinear on UHF
$29.95 + shipping

Accessories Available
30 Day money back guarantee

We ~ke this antema and the way • operates so wei,
that we are willing to otIer a warranty thaI is UnosI

unhearil olinfie amateur ratio maJket today.
If in !he first 30 days you are not satiSfIed with the
way lhis antenna operales, relum the anlanna In

goodconcilion. postage paid and we wi! relund to
you the $29,95 purchase price.

D & L ANTENNA SUPPLY
P.o. Box 6764. leawood, Kansas 66206

06:00 PM to 08:00PM
Information: 1-913-677-4766~

• Order Una: 1-800-533-5160 iIIiiIiII

CIRCLE 28$ ON READ£fIl SERVICE CARD

GIVE YOUII

HR-2510 HR-2
th£ same fea tures as th£

''B ! G RIG S"
~

" 30 MemOl) cJn De ls
• Automatic kcpeater Offset
• PI .'$"lJ -:-,re -"'le Transmit Timeout
• Prog>- , -.• ,' Ii.bl~ Seek/Scan (5 Khz.etc)
• Prog;-a..·'.mahHl Mike/Channel ButtODS
• Programmab!.. Transmit Freq. Limits
• Enended Frequency Range (10 .. 12 _ _

• Prlorlty Channel
* SpUt Frequency ~~
* Man More Features ~~

All these features by replacinp
your radio's existing ''CPU'' Chlf"

(I"ri o rit y ChaDD~1 ..,quir_ ptlonal h.rd......,

$59.95 (Optional Cblp s..ebt $7 .&0)

Iaclud~. Operator'. ....d 1nfItaIlation M.nu. "

a
4773 Sonoma Hwy. Suite 132
Santa Rosa, CA 95409·4269

Write or call (707) 539-0512 ror h ee Inform.tlon
anUt u . .... il.bl~ Dealer In til..,.. .~lcome

CIRClE 293 ON II£ADER SERVICE CARD

P.O. Box80096, Fort Wayne, IN46898
(219) 489-1 711

Visa . MasterCard · Check • Money Order • COD
Mane -Baci Guarantee

INNOTEK Inc.

Say you saw it in 73/

X-BAND TRANSMITIEA

..:;;....;~M"~ture I~/. x3'A X
- l°IGaAsmicrostrip
:-=dtransmi tter pro-

vides 10 dBm centered at 10.525 GHz.
Integrated microstrip patch antenna elimi
nates the need for an external antenna.
Advanced matching techniques secured
good temperaturestabilijywl1h towfrequency
pulling.Greatforlong-rangelesting atradar
detectors, calibration of radar receiving
equipment, andpoint-la-point communica
tion links.
Complete Assembled System •...._._._._.... $39.00
Parts & Instruction Kit •••.••.••H ..H •• _ ._. _ • • _ ••••• $29.00

Plus$2.00 Shiff)ing and Handing

PIco-J rolls up arid hides 1% C))'@:§)~
hill +ounce pockel-s1zed 0
holder. wailing like the Ge-
nie in a bottle ~ II you need
M-quietlng signal punch.
Call him forth and his gl istening black weather
seaJecl llnes reveal a sleek e OO·fed hatfwave en
tenna ready to hang anywhere. Suspend itl the

apartment closet or patio doorway.
Allactl Plco-J to Window glass or
curtain rod . He needs no radials for broad·
band Iow--angle omni halfwave gain.
cany pk:o-J with you for emergenc~. Hang
In the motel when on the road . He improves
range, boosts reception, saves ballenas ,
pico-J comes ready for WOI'\l: With 72" Isolated
coaxial feedline and gold pin eNe. Typical
edge-to-edge SWR under 1.2:1 . Hand-crafted
In \he U,SA

Info S, III<>dM. AntennasWest 19
Ebc 50062-0 a __ OrdM Hotfine 95
~UT 200_ I
~ _ MHz 800-926·7373 IlPd

CIRCLE 89 ON READER SERV1CE CARD

CIRCLE 29 ON READER SERVICE CARD

MICROWAVE TRANSVERTERS SCARED OF THE CODE?

• E<llMUlE. NOtCH """" EXmE.....y _ DOT.... fL11'lW<I(l

• ~ESSlONAl Al.OXl '. ",r Ml NOD " I!IIT DlA OOHIIEATERS

" <.& $I'l;C_ DISPlAY TO DU "'" I'O.TEA

• • t.OOlIS£ .".... SKE-TO< ....T 'U ..ax-S • ".TEA

" fAST ON """"EtI $I'l;CTIW. IllSPIJ\Y OF AECEIVERS 0U1PUT

• SlII'I'OI'I1'ED 8Y ~IW''''' SlG8(Jf1""~

" .....,.. """'" ,
" ,., . DAY "",,",Y Bola( GU. A"" U ,

DIGITAL INTERACIlVE
SlG/'W. COAPOAIlTlON

PUASE CALI. OR _ 11' FOIl~ N'O :
"", N.' ,__. --.....-. -. _ "" 201\ """""

SHF 1 240~Tr___
SHFSYSTEMS Nolu'le __ b.......... "'llb.......... kilsior
902, 1269, 1296,23:14, 2400, 34St1MHz. AI_2mU.g.3,IY. KiIIl
inchldA mixer ..-.d LO P.C- boBrdi.lClIII..-.d .. Wi Ili. U
ooilllllc::lude I.FJD.C. • UbAod, to WiIl"OId be
profi.~Qll.-hqwrqoption;in t.nd1 'I NI,

H lOOK 1102-10"'11 5InIW Kill.» 1lulS2flS
SHF1240K ••':MlU.II ..... KilI.4(l 1lIA:S265
SHF121llK .~127l!0Il&I'''l.'''' KilS•..a e.1I255
SHI' 2304lt 2304-".. IfIz .... KiI S205 IlIA: $325
SHF24Q1K. 24lllI1fIzllodlSIWC:O- KlIS.55 BuI:$255
SHF345lllt J4se3,WIfIz 1ll111W KlI$205 US325
SHFLOK. ~IfIzLO. ..... illS 66

CALLORWRITE FOR COMPlETECATALOG
DOWN EAST MICROWAVE

_ oo.סס"" , mHQT I ";1IiIIiiIiII Box2310, RR1 Troy, ME 04987 '
(20n948-3741 FAX:(20n948-5157

IT'S Ii SNAP WITlI THE EI.EGAHTLY S'IIPL£
IIORSE TUTOR ADVANCED EOtT1ON FOA
BEGINNERS TO 1EXP£ATS-AND BEYOND

...... CocIII tlichIo'l""_ from GGTE _ ....
_ pop In .- --. and for good _.
You' 1_wIIh .... ..-t " te&dIlng
li.-ItNdl !o,elud'" F"'••OI1tl or IU code.
on acI'Mn n_L

"random~wonls-.tot
......_ ....-ooc• .,..,t..cltoconhln.......,.
~dl&iaclw.......,llm. In 12...,. II .........

....1 alJllhbal..lMIlleplal...ln_tenttlof
• word lDInuIe ....... Or. crute r- own driII&
Mel '*' tt.m. po1nI: theM Mel _ tt.R to dI*.
1mporI.......Md_... llPltocodeforllddtllolt._.

G.t..*""w••'-ARRL -.tot _ to cr&oIIl.
ItlIIlr ....... Mel Tvtor~

EdIIIon.IFF o.lIdforYE~.~.................
TvIor.... II_TvtorAd IlCedEdItlon__
........-Md .·.In_ ..1. , ooIor. OrdIuryours_.

For" MS-OOS llCll'IIpUMfS(lncIudlng 1¥Of=).....' ".$ I. a.thnlOSTornor-.cl12l.1S

t
+ 13 SMt(CA ,lll$ntudd 7.75,",,*,,)10:

GGTE. P,0. Box SolOS, D.pt.IIS, 73
Nuport ..... CA I2UI

SF clfjtSlitor3141lndlCII.
(prtoe!o1C1 ' 1,...offrMun'~
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ld ie lectr i c l o a . u nqent . 1
(cond ..c t i y i t y o f eate l i ll abo. / eeter.,
Ipho t 09raphic r ed" c t i o ll r e t i o .

l ar t wor k wi d t h cor r ection . )
l eet al th i ck ue f o r eler t .r 1
l eat .. l a ur l ..e. rouqh e oe for

I r>o..-ll.r I nq I 'lJ'4"e nce . O. r d ,
l de.iqn f requ.ncy . O<f d }
l d ielectr i e COII.t ent . • r >DI
l d i . l ectrlc thic kn••• . 11>0'
!ci r cuit-boar d .Ide 1.1Iqt.1I••>01
( con....:t. o r • • pe r ..tioll . c >.OI
! circui t r . ... I "t1oll. P O. ... . 1;1II

ru.~

"'"MAnEIt
SAVE
AR~RK

I KPULSE S 'l'~ P

TOGCLr S/l I TK

Fl LAfOVT KEU
~ un DaA" PUT. " •.'"
1 1'!IltU 4 COt<NtcT PATH
.. TIIRU r 8t~ PATH
CftL-e EltASE CllT
t'TaL-1I GO TO IIOO€
SKI " MOVI/EIlASI

12 Pr.oT HELP
ARROW ItETS
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the left circuit connectioll .
Now go back to the plot window

"F2" and re-plot " 511" to delermine
the matching stub's proper value.lllhe
"ttne" stlip is proper In length fl"Om the
previous sweep, the new sweep should
circle the " g_ l " circle perfectly. Use

decimal poin1s to be exact to one or two
places . You should oolaln a good
graph plot of high return loss " dip" in
the chart at the frequency you desire to
operate at. Use the page up and down

keys to delermil18 just where the cr0ss

ing point is.
Some of the tollbul character's are

the photographiC artwork , " Ctrf-A";
erase and start oYer, "Ctrt-E"; lTIOY8 lO

nearest node (can be WIry uselul),
" Ctrf-N" ; re-plot, "Ctrf-P" ; read file,
"Cb1-R"; and S8velile, " Ctn-S," need

less to say the most important of al
commands to remembel .

Well, so much for PUFF tor th is
month. I hope you have as much fun as

I have had. Next month I will cover
some fine points on PUFF operetioll . I
have a lew NE04583 devices available,
as well a8 a PC board using the
NE04583 device, with gain of about 12
dB lor one SIage. The price of one
device and PC board is $20 postpaid,
or $10 each lor either item postpaid.
Save money and desigI your own with
PUFF. As atways, I will be glad to an
swer any questions covering this
month's topic, as well as related sub
)acts. 73lrom Chuck W96!GP.•

FIgUI'e 4. PUFFComrnand summary.

1'3 PARTS IIELP
ARROW KET CURSOR
DEL , BACKS PACE , IllS
ALT-o DilKS 9T KllOL
ALT-d DECIIU STKIlOL
ALT_ Ku SYIIllOL
ALT-p PARALLEL SYKBOL
CTRL-e ERASE eXT
t'TaL-r IlEAD ri Ll
TAt EllTIIA PlUtTt

F'f1IJIl13. NEC-04S8'J deIIiCB file, O.1GHzl18 GHz.

" Alt-O" and toge!: the ohms symbol hit
" Ah-O"; the parallel sign is " A1t-P"
and micro is " A1t-M." To get a big
Smith chart using VGA monitors only,
type "AltoS:' PUFF keeps symbols
slmpie--il you lorget type " Fl O" to
bring up the help screen.

Now, to plot the proper value of eec
tl"icalline leogth lor part "b," go to plot

window " F2," then IlffOW dawn to Ihe
lest parameter and change it to " S11"
from "S21." Then IIfTOW clown further

to the IPPh and lI8I topto, Ny, 4Oand
the bol:toon 10 - 20 or 80. Further IlffOW

down and reset the balloon left edge to
" 0" and the r9It edge to " 150."n
are the values you are going to lVlIeep
~, een: plus 20 and minus 20 cl8, and

part IeogIh from zero to 150 electrical
degi BSS. These values are not abso
luIe. You can modify them to anything

you desire. Verily that you have a tmd
number of points in Ihe plot window,

say 20 or50 points. " you have ll8VetaJ
hUndred you will just have to wait until
your computer gets done doi ng all the

computatiolls called lor. " your c0m

puter is last, go lor the higher numbers.
To start the plot sweep, type the letter
" P" and sit back and watch.

What you want 10 record is the cr0ss

ing point of the sweep on the " g _ l "
circle. To lind out what this point is,
II'IOYe the mar1«Ir with the " page up" or
"page down" keys to enter the eQCl

spot it a ll n 81 the upper part of the
" gw l " circle. " it is not pteciM use
more poinls of calcutation and plot It
again. When this value ill noled, go
back 10 the parts window " F3" and

retrIU'I8 the " 1" on the perl and change
its electrical deglns to ht nolad in

the step just completed. Now establish
another " Uine" and let the value to any
reasonable value, say, 50 clegrees,
and place the " 1" in front of its part to
sweep it. When this is done, go to the
board window " F1" and positioll the
marker on the left end of the "b" pert.
Erase the connection to the number 1

port by holding down the t hift key
and hit the number 1 key. Aft... the
connection has been erased type the
new part "tline" letter, say, "c.' and
hit the down arrow. This should place
a new matching "tline" on the left end
of !he "b" part. Reconned port 1 by
allowing up one k8'Jst loke up-8ITOW,
and type the number " 1" to make

I NE0 45. 3 ~. m Vda"3V, I d . " 1 0""'1, ... ." .., ."
e. , o. , n -2 .0 2 . e '!> 11'.0 0. 002 ".0 0 .142 - 1. 0... 0 . 990 - re.e 2 .194 In . 4 0 . 016 11 .0 0 .12' - 13 .0,.. 0 . 110 -31 .0 2 . 112 145 . 0 o . on ~4 . 0 0 _111 - 21_ 0... 0 . ' 41 - H . O 2 . 116 12• •0 0.041 49 .0 0 .106 - 40 .0.., o_ n !> - 11 . 0 2 .5~5 1Il.0 O . O ~ O H .O 0 .611 - 5 L O.., 0."2 - 11 . 0 2 .!>J 4 n .o 0. 061 26 . 0 0 .'" -14 .0.., 0. 1$4 -104 .0 2 .U5 10 .0 0 .01!> 15 .0 0 .663 - 16. 0,., 0 .'2!> - 120 . 0 2 .100 U. O 0.010 ••• o .no - " . 0

••• 0.190 -In .O 1.102 50 . 0 0. 014 - ~ . O o . ~n - 10 1. 0

••• 0.115 - l tt. O 1 .11!> n _o 0.0" - 12 . 0 o . ~n -11 1.0
10 .0 0 . 155 -In .O l.no 2~.0 0 .0" - n.o o .n, - 122.0
11. 0 0 . 114 - 115 . 0 1 . !>!> 5 13 .0 0 . 09 1 - 25 . 0 o .n l - 132. 0
12 . 0 0 . 125 11 1 . 0 1 .4!> 5 - 1.0 0.094 - H . O 0 .140 -142 .0
13 . 0 0 . 10!> 15' . 0 1 . 150 - 15 . 0 0. 091 - 11 . 0 '. 142 - U 2 .0
14 . 0 ' .61' I tt . 0 1 .250 - 26 . ' 0 .1 00 - n . o O.U!> - I n . o
15.0 o . n o 142. 0 1 .200 - n. o 0. 102 - 45 . 0 0 .'!>4 -112 .0
1'. 0 0 . 11!> 12• • 0 l. 10 1 - 50 . 0 0 .1 05 - 41.0 0 . ' 13 - 17' . 0
11 .0 0 _U2 111 .0 1. O!> l - 11. 0 0 .101 - 50 . 0 0 .'11 110 .0
11 .0 0. 630 101 .0 l.OU -13 . 0 0 .115 - 54. 0 0 . 616 160 .0

1 for . t r i plin• • 2 fo r

dot__t ri:z . I!artwork outpo t t o..-t ' O
/lPeL t il . 1

! t ype , 0 f o r . i c ro. t rip ,

\ b l oa r d l I .p"t til . t o r purr , v.ulOIl 2.0 1
d 0 ldiapl.y ' 0 YCA o r purr chao•••• 1 ~. 2 teA.
l One - color}, ,
t.e a.rJ e t.. 2, ,
"," nh.Uall }
zd 50. 000 Oluls
t d 10 . 300 CHz
. r 2. 500
II 0. 1 11 _
e n .ooo_
e 0.000_
r 0 .200 _
_lere_t.. r s}
a 0 . 000 _
at 0. 0 10 _
a r 0. 000 IJIo
a i e r _ ,et.e n . I
It O.ouoooo
cd 5 .tE<000 l
P l.'0 0
pu 20l . 2_ / e l
a 0. 600 lai t..rlnq f r aetio... 0<~<1}

\ kl . Y fo r p l o t wi ndow I
d " 20 I " pper dO-a r i s l i ai t l
di - 20 Ilower d B-erl . l i a itl
fi 9 .0 {lower f r eque nc y U a lt. fl >· OI
f " 12 l uppe r f requency li lllit. h> tll
pt.1 21 Inumber of po i n t a , pol it iv. i n t . qe r l
I r I I S.li t h-c he r t redi... a . I r> O)
S 21 ( . ...b l cri pU . ... . t be I, 2, 3 , or 4 }. "\Ple r t . wi nd owl { a _ Oh• • , 0 _ d.qr . e e, U _ e i c r o ,

I- pere lle l l
U4lpad 1 500

t U n.. 500 2B O
qh 500 650
t il 500 400
q l in 00 66 0
qli 500 900
t U II. 500 400
....v lce l1e0 4 5111 1 _
tl i .. . 1400 too
llUlped 1000 2_
tUn. 1000 ..00
lU4p4d 00 1_
t I l .... 1001) 500

in your word ptClCessor is easy. When assume " b"" then type thelelter " b"
call ing upthe PUFF ptOQJiam, I~ and the direction you want this strip
you start by typing " PUFF." This will line to go, and hit the left IlffOW key
bring up Ihe default selup.puf f ile. once.
Then go to the plot window " F2" and This places the input strip Hne from
type a " ClrJ.f!;." This is the read l ile the amplifier going lowerds the input
command and you can then specify the connector of the board on the left. To
set-up lIIe you want to use , l ike connect the strip line to the conl"ll:lCtor,
" NE4583U." The extension " .PUP ' ls hit the number key " 1." This will make
not needed 8S PUFF keeps Irackofthe an electrical connectioll to the Input
eMtensioll. Once your new file is IoacI- port between the strip line end the port
ec. verily that you have a few pans In 1. Use the right arrow key three limes
the " F3" parts area. At minimum, you to go to the output of the lIJTIPIifier.
need a " lIine" and adevicetoge! SIan· Now, to connect the output of Ihe am-
ee. Type the information in; you can pliliertoport2foranalysis(oI lhe lnput
use the examples in F9Jre 1 or 2 for network), hit the nurNier " 2'" key. The
refet8l"108. Othefs can be added in the circuit now goes from the input of Ihe
seme formal whenever you requi re amplifier to the outpuI and can be ana-
them by 8CCe$sing that ptii tiol , of Ihe Iyzed using the plot window.

scrMrl: " F3," etc. Now go to the Illyout Access the Pt..OT willdow by hitting
SCteM " F1" and you wil see an " X" in the " F2" key. We can now lI8I up the
the center of the seleen if all is ok. II p&ratl'Ml(ers for the plot analysis. AI
not, type a " Ctrt-E" to erase the circuit. parts of the plot window, as wei as the
then start 0\Ief. graph, can be ctlangecllO accommo-

Usually we place the de. iCe at the oateth8 type of plot you wanI to make.
cenler of the circuit. To place the NormaOy, welifst start out making a
device, look in the pans wil idow and plot of the input match of the network,

see which line you have the device the " Uine" on line "e" of the parts file.
specified on (let's say line d). Type that Theparameterwe wanl here is " 5 11,"
line letter, "d.' and a device will ep- input retum loss or il'l'lp8dance malch-
pear at the center of the screen when lng at your desired frequency. To do
you specify the direction you want the this, go to the parts window " F3" and
device to lace. To lace right, hit the place a questioll mark in lront of the
light arrow key and the device will ap- electrical degree specified lor the part
pear on Ihe screen. Then move 10 the you want to sweep. (Example: "b lIine
Inputolthedeviceand hit the left arrow 50 oh ms 1100 degrees." Don't worry
key. Now lei 's lay the l irst transmission about the ohm symbol or the degrees

line (strip line) going towards port 1, the symbol; they don'l appear on my word
Input of the amplifier. Type ee teIlerol ptocessor, but theyaretaken cara ofln
your " Uine" in !he parts window (let's PUFF. To get a degiees symbol hit
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Amateur Radio Via Satellite

Number 25 on your Feedback card

HAMSATS

Andy MacAllister WASZIB
14714 Knighlsway Drive
Houston TX n083

More SAREX Activity
Coming

The Shullie Amateur Radio Experi
ment (SAREX) continues with more
missions schedu led this year. Unlike
the Russian Mir activity. U.S. shuttle
operations use separate uplink and
downl ink trequencies. Current pl ans
include 145.55 MHz as the primary
down lin k and 144 .91, 144 ,95 and
144.97 MHz for upl inks.

Many shuttle crewmembers who are
not yet hams are pursuing their licens
es. The Johnson Space center Ama
teur Radio Club and licensed eetro
nauls have requested that SAAEX
equipment be carried on all high-incl i
nation orbit missions. These f lights
provide more hams with the opportuni
ty for earth-to-shuttle contacts. Start
ing with STS·50, a common call sign.
W5ARR/S, will be used for shullie mis
sions to avoid confusion, especially for
packet activity.

ST5-50 is currently scheduled for
launch on June 9th from Pad A at the
Cape using vehicle 102. Columbia . Ex
pected to reet ta days, this will be the
longest orbiter flight to date. The incli
nation will be 2B.5degrees and the altl-

mary payload is Science Lab " J" with
12 Get-Away-Special canisters (GAS
CAN's) in the payload bay. Jay Apt
N5QWL is expected to operate both
packet and voice.

Wke eart h-based stations, the shut
lie crews run lracking programs to
monitor anticipated coverage areas
as they orbit the earth. The primary
system mcicoes a Grid laptop corn
puter with a moditied version of "G rat
Trak II" and "Silicon Ephemeris" by
Silicon Solutions of Houston, Texas,
Versions of lhe software have been
available to amateurs and commercial
inte rests for several years. Joe Bijou
WB5CCJ has recently updated the
shuttle soflware and Gil Carman
WA5NOM of NASA has provided pre
launch tesl ing of the package. Ground
stations typicall y usa a feature of
" GrafTrak" to sequence through spe
cific satellites as they pass over. The
shuttle-based version operates from
the spacecraft point of view to se
que nce through cit ies with in range
rather than orbi ti ng objecls. Other
modifications to the software provide
better and more detailed information
on mutual visibi li ty possibilit ies be
tween the orbiter and Mir.

More SAREX missions are in the ear
ly planning stages for 1993. Some may
use the simplified voice-only equip.

AMSATNets

As a supplemenlto the March 1992
column, which gave a comprehensive
list of satell ite operation resources,
here is informatiOll about the AMSAT
nets .

Table 1 is a list of the current North
American AMSAT HF nets, thanks to
AMSAT Net Manager Wray Dudley
W8GQW/7. For many enthusiasts,
meee nets provide a sole source of up
daled satellite schedules and general
news concerning lhe amateur seteuse
program.

The Sunday 15 meter net OIl 21280
kHz can also be heard on an AMSAT
OSCAA-13 downlink of 145.955 MHz
(USB)when the satelli te is within range
of Ar izona (home of W8GaW/ 7) .
AMSAT also sponsors operations nets
via A·O· 13 on 145. 950 MHz. The
schedule of these nets changes to fa
vor the orientalion of the satellite . A
current schedule is always inclUded as
one of the news items covered in the
HFnets.

Participation in the A-Q.1 3 opera
tions nets is always good and some
times quite surprising . On a recent net,
Stan WA4NFY checked in using an ex
perimental antenna built to spec ifica
tions for the setesne-beseo array for
Phase-3-D.The prototype patch anten
na for 70Cm had a beller signal into
A.Q-13 than his ec-erement crossed
yagi. AMSAT officers and satellite de

signers are often available on these
nets to answer questions and provide
updates on future projects .

Russian Hamsats
to End?

The recent pol itical changes in the
Soviet Union have not left amateur ra
dio unscathed. The connection be
tween ham activity and the govern
ment is not the same as in the U.S.
Amateur radio is more li ghlly con
troiled and the satelli te efforts are
sometimes directly funded and admirt
istered by the government. Cutbacks
in this fund ing could end some current
and future projects. Cash flow diNi
culties at the RS control station RS3A
in Moscow have already resulted in
staff cuts.

For several years the RS program
with its Mode A transponders (2 meters
up and 10 meters down) has been
considered the best entry-level satel
lite activity. The RS satellites have pro
vided the starting point for many ham
sat chasers. Other satellite builders
around the world have gone on to VHF,
UHF and microwave designs for new
satellitas.

RS-1 5 was originally SCheduled for
launch in April. Its future is now in
question. This satellite was to have a
200Q-kilomete r circular orbit , much
higher than the current AS hamsats.
Other satellite programs beyond AS
15 (six in all) are also affected and may
be canceled.

Efforts to solve the current financial
difficu lties with the AS program are un
der way, but the needed aid maybe too
late to mai ntain the program. LeI's
hope not. III

tude 160 miles. The primary payload is ment while others may have enhanced
USML.()l , the U.S. Microgravity Labo- ope rations fof packet, slow-scan and Table 1. Active North-American AMSAT HF Nels
ratory. Aichard "Dick" Richards is cur- additional modes. A good source of in-

N" D., Time Frequency (kHz)rently studying for his license and an- formation for SAAEX opereuore is the
AMSAT Easl Coast Tuesday g p.m. Eastern 3840ncipateevoice contacts on 2 meters, as Johnson Space Center NASA BBS at
AMSAT Mid·America Tuesday 9 p.m. Central 3840with the ST5-45 mission. (713)483-2500. To use the BBS, call at

Late August is the anticipated liftoff 1200 bps, eight data bits, no parity and AMSAT West Coast Tuesday 9 p.m. Pacific 3840

of the Endeavor(Vi'thicie 105) on a sev- one stop bit. When prompted tor a AMSAT International Sunday 1900UTC 14282
AMSAT International Sunday 1900 UTC 21280en-day mission to 163 miles, with a 57· " number," enter 62511. Although the

degree tncunanon orbit. This will cetne data system will respond to 2400 bps, AMSAT International Sunday 2300 UTC 18155

second flight of the Endeavor . The prl- the actual BBS will not.

Sell your product in 73 Magazine Call Dan Harper &Louise O'Sullivan today 800·225·5083

___ 1/w .....:. Ji-I . • -- .... ,
PH. (716) 664-6345

(BOO) 752-8813 for orders only

7 days a week
6 pm to 12 pm
Spacenet·3
Transponder 21
6.2 Audio

let's Talk Radio

CIRCLE 14 ON READER SERVICE CARD

9:00 am - 5:30 pm
weekdays

Weekends and evenings
by appointment.

IICOMI

VHF SeeU.AIOe,lon
Booth 310

COMMUNICATIONS

CIRCLE 20 ON READER SERVICE CARD

1I01MlC01l ACC,
BFCAlILE $ 900 2f$CAN $ 5.00
SPEAKER $ 7.00 "f HEAD,"f$CAN $12.00
MICS $10.00

GE EIEC n: 136-155 t.IH2, 40 WAIT. DRAWER UNITOtILY. $lS00 EACH
WITH M;C,$115,00EACH.
GEEXEC D, 42-50 MH,. 50 WAIT, DRAWER UNIT QtlLY. $65.00 EACH;
WITH M;C,GROUP, $11 0.00
PORTABLES.STANDARO HX-Dl.ZCHAN,132·141 MHZ $ni,oo EACH.
5MIOT MICORS mATA3B03BASP11--AU sec.•AS 1S$165.00EA()l,
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Number 26 on your Feedbacll: card

RTTYLOOP

Marc I. Leavey, M.D., WA3AJR
6JennyLane
Baltimore MD 21208

Over the past lew years, I have de
scribed this column as dealing with all
lorms 01 digital communication, not
just5-level RTTY. This should be evi
dent because 01 the Irequent inclusion
01 AMTOR, packet, computers, and

Amateur Radio Teletype

other more exonc digital modes in its
content. Today we take a lookat anoth
er digital mode, prompted by several
letters trcm readers requesting pro
grams to generate Morsecode.

Morsecode? Sure.why not. Morse is
the ultimate digital mode, consisting 01

a single bit being turned on and off,
albeit lor varying lengths 01 time. Com-

puters are ideally suited to the task
01 learning Morse. and such code gen
eration is what many 01 you have
asked lor.

Interestingly. most 01 the requests
have come in lor a program lor the
Radio Shack Color Computer. This ca
pable Motorola·68Q9..based computer
was one cr me lirst computers used by
amateurs, and. interestingly enough,
sported a multitesking multi-user oper
ating system modeled on UNIX. OS9,
long before Windows or 0512 (notice
the similarity?).

Anyway. ltockec around on Delphi.
and located two good programs. Pub-

tished in the late CLOAD magazine. a
magazine published on cassette lor
the RadiO Shack Color Computef.
some eleven years ago by a D. Roth
steln.trese two programscomprise an
instruction module lor Morse code.
You can download them from the 73
BBS, under Ihe file name CODE.ZIP.

For tBM PC clone users. the pro
gram listed here in the sidebar may be
just what you' re looking for, This is
another croer program (about nine
years old). writlen by Elwood Downey
WB00EW. This BASICA program is
straightforward enough to run in most

Con finued on page 5 1

(Program continueaonpage65)

•select speed
INPUT ·wpm? · .WPM

Morse Code Program for the IBM PC

•Morse Code Practice Program. Elwood Downey. WB00EW.August. 1983. 5600N KEY(1 4)GOSUB 1050: KEY(14)ON
•Writlen for the IBM PC in MiCl"osolt aasca.vt .t.for PeDOS Vl.1 . 5700N KEY(12) GOSUB1090: KEY(12)ON
, Thisprogrammay be Ireelyused.tradedorcopied but theauthOf's 5800N KEY(13) GOSUB 1080: KEY(13)ON
•name and thisstipulation shall remain as comments and the program 590 ON KEY(9) GOSUB 1330: KEY(9)ON
•shall never be sold forprolit. 600 '

610 ' setdefaults. init screen,
620 F '"' 600 • initialtonelrequency
630 SIL ~ 32767 •special code IOf no lone
640 GOSUB 1120 ' calculate cit, dah and space lengths.
650 GOSUB1180 •display wpm and Iraq
660'
670 •define character type checking functions
680 DEFFNlOWER(CS) '" ·a· ",C$ ANDCS ",·z·
690 DEFFNUPPER(C$) '"' ·A· ",CS ANDCS.. ·Z·
700 DEF FNDIGIT(CS) = ' O'=CS AND CS""9'
71 0'
720 ' main loop. read (Of generate)each Character, sound itand print".
730 IF RANFl l E THEN GOSUB 1240: GOSUB 900: PRINT CHARSS(MORSE);:

GOT0870
740 C$ ~ INPUT$(1.#1)
750 IF ' ' =CS ORCS=CHR$(13) THEN GOSUS 990:GOT0860
760 IF ' ,' =C$THENMORSE ~36 : GOT0850 ' morse · codes$ array i nde~

770 IF · .· =CS THEN MORSE=37:GOT085O
780 IF ' I' =C$THEN MORSE=38:GOT0 85O
790 IF ' 1' ",CS THEN MORSE =39: GOT0650
800 IF -, ' = CSTHEN MORSE - 40: GOTO850
81 0 IF FNLOWER(CS) THENCS '" CHR$(ASC(CS)-32)
820 IFFNUPPER(C$) THEN MORSE..ASC(CS}-ASC{·A·): GOTO 850
830 IFFNDIGIT(CS)THEN MORSE=ASC{C$}-ASC{ 'O')+26: GOTO 850
&40 GOT0870
85OGOSUB900
860 PRINTC$;
870GOT073O
660'
890 ' sound ditlor each '.". dah Ioreach «» in string codes$(morse)
900 FOR 1=1 TO LEN(CODESS(MORSE))
910 IFMID$(CODESS(MORSE).1.1) '" ' .' THEN GOSUB 1000 ELSE GOSUB

1010
920 NEXT
930GOSUS980
940RETURN
950 '
960' produce elemental sounds. Of suerces.
970 SOUNDSIL,DIT: RETURN •element space
980 SOUND SIL,ELE'2: RETURN •character space. allow lor previoustrailtnq
99OSOUNOSIL.ELE'6: RETURN •word space, allowfortrailing.
1000S0UNDF.DIT: GOSUB970: RETURN 'dit
1010S0UND F,DAH:GOSUS 970: RETURN ' dah
1020 '
1030 •change frequency of tone
1040 F .. F·1.104: GOSUB 1180: RETURN
1050 F '"' FI1 .104: GOSU8118O: RETURN
1060 '
1070' change speed; update element timings,
l080WPM .. WPM+l :00SUB 1120: GOSU8 1180: RETURN
1090WPM .. WPM-l:GOSUB 11 2O: GOSU8 1180: RETURN
1100'
1110 ' calculate element timings. units are clock ticks.which areat 18,2hz..
1120 IFWPM13 THEN CWPM - 13 ELSE CWPM -WPM
1130 OIT - 21.84JCWPM: DAH '" 3'OlT

CLS
KEY OFF

350 DATA ' •.' • • -'. '.- .'. ' _,.' _.

380 OATA - , . - .," , ' - "
390 DATA •.- ..•• ' - ..- ' , », - ' - - '

4W •characters.
410 DATA ·A·. ' B' , ' C', ' 0 ' . · E·. · F·. · G· . ·H·
420 DATA "I'. ' J" . ·K· . · L· • •1.1 '
430 DATA ·N·. ' 0 ' • •p •• ' Q., · R· . ' S', ' T'
440 OATA ·U· , ' V' , ·W· . · X·. ·Y·. ' Z'
450 DATA ' 0'. ' 1'. ' 2'. ' 3'. "4', ' 5'
460 DATA ' 6' , ' 7' . ' 8', ' 9'
470 DATA ' 1' . ' 1 '. «»
480 •

490' setup arrow keys to change speed and frequency.
500 PRINT
510 PRINTCHR$(24); ' ":CHR$(25); - tc raise or lower tone, ":
520 PRINT CHR$(27); • ' ; CHR$(26); · Iorslower or fastercode.·
530 PRINT ' Clrl-Break to quit, F9 topause,'
540 PRINT
550 ONKEY(l l) GOSUB1040: KEY(ll) ON

340 DATA ·..•• ' . - ', », . . "." .- .." , ' - '

370 DATA '-, '.- '. ' ..- ' _ ..

330 OATA ' , '-..' , ".", ' ..-.", ' - .' .

360 DATA , ' .-'. », . .- " , '-.- ' . ' - ,"

10
20
30
40
50
60
70
80
80
100 •select input source: either froma file. the keyboard Ofrandom.
101 PR1NT:PRINT ' ALL entries are to be in LOWERcase letlers·:PRINT
102 PRINT' ENTER'!' TO START.'
l 03ZZZ$=INKEY$:IFZZZ$= · t· THEN 104ELSE 103
104 CLS
110 INPUT ' ftle name? (or 'random' or 'con:')' .F$
120 IF F$ = 'random' THEN RANFllE ",1ELSE RANFtLE ",O
130 IFRANFILE= 1THEN RANDOMIZE '1Al(RIGHT$(TIME$,2)): NCHRS ",O:

NGRPS=O
IF RANFllE=O THEN OPEN F$FOR INPUT AS'l140

160
160
170
160
190 ' initializecodestrings
200 ' to add more characters. such as apostrophe, increasenumcodes,
210 •add coda string and character atend 01 current lists and add case
220 ' tomain loop. below.
230 NUMCOOES"'41 · . , I?-plus 26 +10
240 DIMCOOES$(NUMCODE8-1)
250 DIMCHARS$(NUMCODES-1)
260 FOR I",OTONUMCODE8-1
270 READ CODE5S(I)
280 NEXT
290 FOR 1"'0 TO NUMCODE8-1
300 READ CHARS$(I)
310 NEXT
320 •code strings. in one-to-onecorrespondence with characters.below.
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USHOU~' AX lI040.......... ....,. ·92
1(1 1159-

_ ..... 5&>0

iii TECKKIIRON
~ERlCA

Universal Radio
6830 Americana Pkwy. 73
Reynoldsburg, OH 43068
Tel. 614866-4267

HUGE 100 PAGE
CATALOG

• Communications Receivers
• Portable Receivers
• Scanners
• Amateur HF Transceivers
• VHF·UHF Transceivers
• Hrs and Mobiles
• Amateur and SWL Antennas
• Accessories and Parts
• RTTY and FAX Equipment
• Books and Manuals

This catalog includes prices!
Send
$110
,t:ij"

CIRClE 78 ON II'£ADDI SOIVICE CARD
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• Hl-PERFORMANCE CAP
• DUAl. BAND eoM--4OM
• COVERS EHTlRE CWISSB
• SUPERQUlE1 10000DYN R.
• AUDIO FlLTER.-lNlOUT
• CWISS8 SWlTCHABlE·~ "'"""""' F#- PAE-AMP
o RI' ATTENUATOR
' CALI8RATED YfO
oJ .B. 10:1VERNlERDRIVE
oFRQNT UOUNT Sf'EN(ER ~_N;;

· CUSTOU IolETAl CABlN£T _~ki1

• 1olUt.TW'\.ISH BUTTON SWITCHlNG 139.15 . a ... 5&>0
o SUPER EASY TO ASSEt.I8LE KIf
o SOA SERIOUS ORP oPERATING e.n..y~ Ka

• • ~OFU.SA • • 112.15 . 13... _

,.sttOUf4(JT"' l)(8OCD MATCHING Cti '1W1N" QRP
llWISt.ITTUI $l59.95 t $6.00S&HAVAIlABlE.ME'9:2

Send 110 SASE lor moreinkl and
list oI u Shoup-kits" Qf phone (5 17) sas-:nn

Michigan residents add 4% sales I&Il

QuaItly 10 win • free ItW1tasbc " Shoup..kit" RX 80CD reee;.
er-oy 1TIIiIing. 3' ,, 5" card 'II'iIl'Iname, ~ess. phone
II'ld MO'II: D IlUIIlber (8 digits) lor Nov. '92 dra W_ill . io ..
"., MWIOUnC8d in llUI"~

BEAM INDICATOR
....A._.- • __ LED ouu""'" ""'"

/ ~i1. S" .."""""""""...........-...._- -
H ,,1"":'+ ../ . LCN>""" OUUTOO

• Co.oJmoo~t e-u _ Do

, f . ~~' . -~
'-" ,,_..--:-,i:? ·~_ 1," . 1l1' . 1"_

- -4' ;;.-:- -
See J"OlX beam's coverage on a CUStom GrNl
QrcJe Ma~ with a simple rotator COflOOCtion._! $189.95· __

GREAT CIRCLE MAPS
fllUI" cDlor maps centefed on your QTI1.

laminated 22' or 16' $35.00·
Framed 16' $59.95·
Framed 21" $74.95 0

-Sl.H....- I .... • ... U.5.,
CAP , .~.",7-25,._ ..

Cal '" _ I<>< _ ..... ,
VECTOR C ONTROL S YSTEMS

16S!> N.~ A"9. ,~ 104..&5
lJDIand. CA91786 · (7141~

-

In
A HS

Enclosure

~ 19 .~

' 139.95

~'[04.95

F;nd: IiIlWII
Ernest 'M1ealley WIUHI
80. 41
Rictmoold. VT 054n

Born: Oct 29. 1887
C\;I$.5:~

• Fully automatic notch audio fi lter
" Installs between speake r & rig
• W ork Sot SSB under 59+ carrier
• Re moves ca rrie rs . C W. and

computer RFI

PCB
Asse m bled

& Tesfed

~

' 114.95
" 4 variable length messages
• CT compatib le computer inte rface
• End less loop record/play back

UPS Ground in US Inc l~gn (lI*n add 5 10
Shin> price; g<JOd April and ~l..y . I'W2 only

j-Com

TM

~

" Contains 540,£XX) US calls
" J O.(x)() Canadian calls
" No hard disk required
" Edit and pri nt QSL cards & labels
" Export to ASCII
" Addyourownaddres~s

" QSL Managers d irect from DX calls

PC 1.-U/1.2 M HD ~ '59.95
Macintosh 800K/1.4M ~ '69.95
HBPopup (fSR) ' 19.95
WHamB<L~ (For Windows 3.0) 119.95
HamBase Canada 119.95

Demo Disk 15.00

.. X CTORhND£R
ZERO-IN HAND- HELD

THE S I GNAL l PHASE SENSE
ANTENNAS FOR

VHF Di RECT ION
f iNDING . USES

ANY f'M XCVR.
COMPASS GI VES

DIRECTI ON.
ARMS FOLD FOR
STORAGE. TYPE
VF - 142 COVERS
BOTH 2- MTRS "

220KHZ. OTHER
MODELS AVAILABLE.
WRITE OR CALL FOR
MORE INFO .

$ 3 . 50 SHI PP I NG " TYPE VF-142
C... . ADD TAXI 5 129 . 95 619-

RADIO ENGINEERS 565- 1)19

3941 MT. BRUNDAGE AVE.
SAN DIEGO CA.921 11

- ...
TH E KIFO [2 ELEMENT

[44 MHz YAG[
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"We can't expect people around
the world to speak to us In

English forever. rr

Number27 on your Feedbaek eard

73 INTERNATIONAL

u .S..... From tile Intema/ion8J Mis
sion Rad io Association (IRMA}
Newsletter: IRMA has been lS8velOPed
10 provide transfer of traffic lor missi0n
ers of all denominations and for other
voIunleer services. Their traffic han
dling net operates Monday through
Saturday, from 1900-2000 GM T
(Daylight Salf ing Time 1800-1900
GMT) on 14_280 104Hz. If you would
~ke to rece~ more information, join
IRMA, or receive their newslener, c0n

tact : IRMA Newslelter EdilO(, Rev.
Michael Mulktn, C.M. WA2KUX, St.
John's University, Jamaica, NY, USA
11439. 11I

Group, STB(RA)EG, would like to an
nounce its awards program for 1992.
The purpose of this group is: (a) To set
up worldwide Communications Sta
l ions in Scotland that are Unique,
Scenic, Cuttural, HistoriC or in any
other way relating to Scotland; (b) To
make the Public more aware of the
Hobby of Amateur Radio through a
Public Relations display al each evenl.
All evenlS are open to lhe Public.

The THISTLE AWARD and The
SUPREME T A R T AN BANN ER
AWARD are issued by the Group on a
continuous basis. Botti awards are in
colour. Claims lor All Scottish Tourist
Board Awards should be sent 10:
Awards Manager (Robbie GM4UOG),
PO Box 59, Hamilton, ScoItand ML3
608.

The events lor thiSyear are: (1) Scot
tish AcIivi1y Weekend--3rd weekend
in Aprit each year; (2) Castles on the
Air; (3) Eight Nations Nalional Trust
Elfenl ; and (4) International 51. An
drews Day. The pIannad frequencies
are (±): C.W. 3510, 7010, 10140,
14010, 21010, 24905, 28010 104Hz;
SSB 3765, 7065, 14140 & 14240,
18130, 21250, 24950, 28400 to 28600
MHz. The limes 01 the events are nor
m~1y Saturda~, 0800 10 2200 UTC,
and Sundays, 0900 10 approximatefy
1500 UTC , Times are subject 10
-go.

If you wish a l ist ot eventsnntcr
maton package, it is alfailable trom:
John " Paddy" aeon GM4MTH, 9,
Ramsay Pl., Coatbridge, Lenerxshlre,
Scotland, MLS 5RE, Please send two
second ctass stamps or equivalent lor
return postage. Tel: (0236) 440495 ;
FAX : 0236434 194; Intarnat io na l :
+44236434194.

The following is a quick list of events
through May: April t 1th, GB2SMC,
Scottish Museum of Communication ,
GrandOpening in Bo'ness; April 18119,
GB2STB, 1st Annual Scottish Activity
Weeken d, 12 Scottish Regional Sla·
nons. Clubs, and individual statiOns,
Certificate & Trophies; May 16111 ,
GB4NCA, Crathes Castle 4DOth An
niversary, 2nd Annual Castles on Ihe
Air, nine castles in UK and Ireland, Cer
tificate. (I will put the Certificate and
Trophy Information on the 13 BBS
in the " 73 Inlernational " area. I r.
member thaI S8lf8ral years ago the
S TB(RA)EG operaled from _01the
disfilleries. Why not this year11 guess
I will have 10 write Paddy and find
out.-Arnie}

Scotland Information from "PaddY'
AlcGiIIGAf3MTH: The ScoIIish Tourist
80ard (Radio Ama leur) EXpedition

(What )OU /lave seen is tile firsf in a
series from David to " Ye Old Rf Out·
put," newsJeNIN Of tM Aft. VerllOll

ARC. " )'OU hsve any comments tor
David)'OU hadbelter hurry bBcause he
is lfIaving in May for IWo years in
Japan. His lJddTtts5 is: 83/1May BIwI.,
AMxanrJria VA 22310. Or send him
• packel message to WA fL BP fJ
N4OO.MD.USA.-Amiel

thank him by saying:
[To-mo]-san wa lai-hen ii ni-ho01JO

no sen-sei de-so. You [Tomol are a
very good Japanese teacher.

T~Ie-mo la-no-shi OSC a doo-mo a
ri-ga-tG--g(>zai-ma.-shi-ia. Thank you for
a veryenjoyableOoo.

MMa doo-zo yo-r~shi-ku 0 n&-gai
sfu-me-su, Please give me a call anoth
ertime.

Try some of these pnresee on your
next contacl with JA . It should get you
oul of the carbon copy OSC rut. Give a
JA operator a good laugh and improve
your Japanese at the same time!

II you would like to learn 10 speak
simple conversational Japanese fairly
qu ickly, consider Japanese for Begin
fI8fI , published by Ga):ken. You can
purchase it with two cassette tapes.
This book takes you ttlrough the essen
tials of Japanese grammar and builds
up to a 1,200 work vocabulary in 180
(small) pages. No! a large vocabulary,
but considerably larger than the En
glish YOCabulsry ol matly 01 the OXsta
tions you are wor1Iing AO'III". Have fun!

13 de David Cowhig, WA1lBP

port is 59 (I olten hear Japanese hams
giving reports to each other (using En
glishl!) in this way soyou oathe same. ]

Wa-ta-ku-shi no OTH wa la-merofi-ka
no shu-to Washington DC] kaofa ju-ni
ki-ro-mee(maYrto-ru ku-rai no to-ko-ro
(\&.Su . My OTH is about 12 kilometers
trom [the U.S. capital , Washington
DC., so they won'l confuse DC wilh
Washington stalel.

WlJ-t&.kl,Hhi wa MI. Vemon e-rne
chya mu-sen ku-ra-OO no mem-ba de
IU. I am a member of the MI. Vemon
AAC.

Na-mae _ David oe-eu. My name is

David . III the Japanese operator gives
his name as Torno, refer to him as T~
mcH&n. Do not put -S8f'1 alter your own
name.)

lTo.mol-san no ei-go wa lae-tlen
hoo>llJ de-su ne. Yaot [Torno's] En
glish is verygood.
N~ de nan Ie kTIa-su-Q,. How

do you say thai in Japanese?
II you have a solid contact, you mighl

ask the Japanese operator how to say
some phrases in Japanese. You can

tion will be held in the Na~hin area of
Nagano Prefecture onNovember 1st of
tt1is year.

Compel itors will be selected from
participants of the '91 Alhlapan AROf

Com~a~~~~pam~ts

of local ARDF Competitions held on or
alter October 21, 1991.

"'~nese Language lesson: More
ttlan one mill ion hams call Japan their
OTH. As Cycle 22 solar actiYity contin
ues to increase (Or cJecreas8. as /he
case may be.-Amie},we" have more
and more opportunities to wor1l. .lAs .
Japanese hams study books suctl as
English fO' Ham OSO by JA1ANG and
Conlf8fS8tiot1aJ American English fO'
Ham Radio by Roy Waite W9PON in
orO&J to improve their English. We

U.S. hams, however, have no book to
leach us the Japanese we need to gel
lhrough a simple 000 with a Japanese
amateur in Japanese. Japanese hams
rarely enjoy the luxury of work ing OX
(like us!) in ttleir own language. Not
quite fair, is it? We can't expect people
around the world 10 speak to us in En
glish forever.

Here I' ll present a few Japanese
phrases you can try on your next JA
contact . They should get a big kick out
of it. The JA stations I contact get a bit
of a shock when I come back to them in
Japsnesel

First, a few com ments on Japanese
pronunciatiOn. Although tt1e Japanese
writing system, which uses Chi nese
characters and two 51-symbol syl·
taoanes, and the grammar are difficult,
Japanese pronunciatiOn is very easy.
Place equal stress on each syllable.
NotToyota but To-yo.la. Not Yaesu but
va-e-su. I marl<: long \I'CIWI!l sounds by
doubling the \I'CIWI!l. My transcription is
essentially the Hepburn system, a sys
tem used internationally for writing
Japanese using the Roman alphabet.
My main departure from the Hepburn
system is adding dashes between syl
lables. Where me Hepburn spell ing
might be misleading, I have placecl a
eose English eq~lent in bracllets.
Remember, equal stress on each sy1la

ble is the key.
Q.hi.o go.lai-ma-su. Good morning

jPronounce o-hi-o li ke the state 01
Ohio. It's morning in Japan when we
work them in the 8'Y9fling.)

Wa-ta-ku-shi no OTH _ (ba-ji-ni-e
shu) de-su. My OTH is the Istale of

AM-Ja~n AROF Competition Virginial .
The '92 AJl.Japan AROf Competi- Re(1eyJ-por-to wa fiv&-nine. Your re-
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Roundup
Japan From the JARL News:

Radio Stations Exceecl 7 Million
The Ministry 01 Posts a~ Telecom

munications 01 Japan reported on
November 21, t 991, that the present
number ol radio stalions in Japan as of
lhe end ol September 199t reached
7,027,215, which is an increase from
the previous year .

Amateur radio slatiOns numbered
1,15-4,1042, which macle il the Ihird
largest: group, eeeounting tor 16.4% of
the stalions. The largest group is the
Ia~ mobile s1ations, with 3,039,034;
and the second Iar9fI5t group is the
personal radio stal ions , with
2 ,446,840.

The group of land mobile statiOns;
has recenlly been Increasing at a re
markabkr rate, as high as 31 percenl
per year. And as a result, its share 01
all the stations has been growing an-

"""".

This month we artl lucky to have a
language lesson ccmpIimenls 01David
Cowflig WA lLBP. David says t/J8t he
is moving in May to Japan and will be
gone fO' two years. H6 has requested
a ropy of the 13 universal reci~
CII1 licensing b'm, so if appears that
lie wishes to remain active on tile
ba""'.

As , am writing this it is the first of
Mereh , Part of the correspondence
thaI has arrived dvt1ng tile month 01
FebnJary is a press ,e 'use from tile
International Telecommun icalion
Union (lT1J) written and re'8ssed on 21
JlJTIUIJTY, 1992. It speaks 01 tile World
Admini"ralilfe Rad io Conlerence
(WARe 92). Its inlonnaliotl is 100 old to
make any S6'IS6 in May, but ()(HI thing
thaI catJght my 8)'fI is thet tile confer
ence ends on tile3td ofMarch, just two
days away. ,~ what QOOd things
andbad things /lave hlllMI on t1lft in llN
netional ham community. Hallfl we
gained or lost in our quest for frequen
cies for our hobby?Oh, tohalf8 been a
memberofthe leam; but,like you, l will
hallfllO wail tor m<X6 press reh1aS8S to
find out whal happened.

I almost forgol: For the hams in the
New England area o f Ihe United
Stales, May 2nd is the dalfl, and lhe
Iocalion is 1118 Fairgrounas al Deer
field, New Hampshire, for Ihe 1992
Spring Edition of Hoss Traders. And
don't forget, tll8 gales open a l 4 p.m.
onFriday and ollflmight camping is ec
ceplable. The proceeds go to the
Shriner Bum Hospital in Boston. 568
you th6f8, I hopeI-Arnie, NI BAC

Arnie Johnson NfBAC
43 0kJ Homestead HIMy.
N. Swanzey NH 03431

Notes from FN42



"The beginner's guide to the exciting
world of amateur radio."

c""""" oo.td $1 ,00 pl", .70 OST. F<>n:ip lI<Id S12.00 5Ulface. SJ6.00 airmail. Ncw!>land Rate S IU J;I, &sic

L S" bscrip:ion RaIc $14.91. MOIIlIII~ public.ol.... ""gins 91'l1 04H...J---------------

I

I
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I

I

I

I

'"

EXPIRES

Visa _

STATE

MC__

-. - - - ~ - - -12:ue:f&:tioFun1
SIgn me up TIght now! for$ 12.97.

Mail to: &dio Fun, P.O. Box 4926, Manchester, NH 03 108
lOr call 800-257·2346 (in NH call 625·1 163), FAX: 603--669·28351

NAME

ADDRESS

Check __

CAROl

Class License __ Year licensed __ 73 Subscriber __

QSTsubscriber CQ Subscriber__

r DYES!
I

I
I
I orr

I

I
I

I

12 issues for only $12.97

Radio Fun is packed full of
infonnation 10 help you gel more fun

out of amateur radio. Basic "how-to" articles
will get you up and running on packet, ATV. RTTY.

DXing , and the dozens of other activities that make amateur radio
such a great hobby. You ' ll gel equipment reviews geared toward the
newcomer. We'll help you upgrade to a higher class license with
monthly columns designed to teach you what you need 10 know in a fun
andexciting way. You' ll find it all, and more, in the pages ofRadio Fun .

Don ' t wait another minute. Subscribe today for only $12 .97 for onc
year. That 's 12 issues of the only ham radio magazine that is geared
especially for the newcomer , o r any ham who wants to get more fun and
excitement out of amateur radio-Radio Fun ~

1-800-257-2346
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Number 28 o n your Feedback card

BARTER
$31.00 kit, (219) 489- 1711. P.O . Bo~ LAMBDAAMATEUR RADlOCLUB lnler.

'N' BUY 80096, Fort WayneIN 46898. BNB72S national amateur radio club tor gay and
lesbian hams. On-ai r skeds, monthly
newslettef, and annual gathering at Day·

BUILD YOUR OWN WIRE ANTENNAS, ton. (215) 978-LARC. P.O. Box 24810,
parts. GROUND RADIAL WIRE, open- Philadelphia PA 19130. BN8812
wire feadlines, ccccer-weic. insulators,

Turn your old ham and computer gear into cash now. Sure . you can wait for a coax, Dacron rope, ball,ms, etc, LOWEST
73 MAGAZINE INDEX 1960-1990. Book

naevesttotry and dump it. but youknow yoo'li get a far mora realistic price Ityouhave PRICES. Catalog , $1.00, DAVIS RF ce..
$15 or sotteare $20 . The world's largestP.O. Box 230-5, Carlisle MA01741, (800)

il out where 100.000 active ham potential buyers can sae it than the lew hundred local
484- 4002, CODE 1356. BNB726 (60,OOO relerence) amateur radio Inde~

hams who come by a flea market table. Check your allic , gerage, cellar and closet 1909-1990. Software $85 . OST, cc. HR ,
shelves and get cash tor y{lur ham and computer gear betore it's too old 10 sell. You

HAM RADI O REPAIR Experienced, rel i·
or RAOCOM indices, $10-$20. Write: 01-

krlOW you 're rIOt going to use it again, so why leave it tor y{lur widow to throw out? That DAH Publishing, P ,O,B. 7368, Nashua NH
stu tl iSrl't getting any youngerl ab le service . Robert Hall Electronic s, 03060-7368. (603)878-3628. BNB813

1660 McKee Bd., Suite A, San Jose CAThe 73 Fl6a Markel , Barter 'n' Buy. costs you pearluts (almost)---<:omes to 35c a
95116. (408) 729- 8200. BNB751

word tor ind ividua l (norlCOmmercial) ads and $1.00 a word for commercial ads. Don 't FREE SHAREWARE AND HAM CATA-
plan on tel ling a long story, Useabbreviatiorls, cram it in. But be honest There lira LOG for IBM or COCO. Morse code com-
plenty 01 hams who love to tix thirlgs, so il n eoeen't work, say so. P ICTURE OSL CARDS of your shlN:k, puter intertaces. $49.95. Dynamic Elec-

Ma ke your list, count the words, inclUding your call, address and phone number. etc. , from your photo or bllN:k ink ar\wQrk. trontca, Bo x 896, Hartselle AL 35640.
Include a check or your credit card number and e~p4ration. II y{lu're placing a 500 $28.00, 1.000 $44.50 . Also non-pic- 205-773-2758. BNB815

ccrnmerclal ad, include anaddlncnet cncne number, separate from y{lur ad.
ture cards. Custom printed cards, send

This is a mOrlthly magazirle, 001 a daily newspaper, so ligure a couple monme
speci l ications for estimate. Se nd 2 BIG $SS $SS $$S, VCR, stereo. TV repair.

before uie acucn starts; then be prepared. II you get too many cails, you priced it low.
stamps for iIIustraled llterature. Generous

locredible manual filled with the latest re-
nyou don't get manycans.too high.

sample kit $2.00, hall pound 01 samples pair tips. Recession proof ycursert. Ra-
$3 .00. Raum's RD2, Orchard Road,

So get busy. Biow the dust off, check everything out. make sure it st ill workS righl Coopersburg PA. 18036. BNB7S6
duce imports. Only $39.95. Berge Sys--

and mayt>eyou can help make a ham newcomer or ret ired old timer happy with that terns , Unit 342-ST, 253 College. Toronto.

rig y{lu 're not using now.Or you might get busy on your computer and pUI together II Ontario. Canada M5T 1R5. BNB816
ALUMINUM MAST - 2- 00 x .25- wall

list of small gear/parts to send to those interested'!
type 6061-T6 . 6' $39.95, 9' $59,95, UPS

Send your ads and payment to the Barter 'n' Buy, Sue Colbert , Forest Road ,
paid IowlIf 48. Lengths to 24' ln stockl

DIGITAL SWR and POWER METER, As--

Hancock NH 03449 and gel sar tor the phone calls. sembled. Kit. or Plans. wilh Alarm and Sat
Doug1WS9W, Box 384, Stouqhtcn WI Points. FREE information. RUPP EL EC-
53589. BNB757 TRONICS, 5403Westbreeze, Fort Wayne

Deadline "" Ih. June_"_ II April U . 1992. J EHOVA H' S WITNESSES: Amateurs, IN 46804. 219-432-3049, BNB831
SWLs please send lull details, telephone WANTED: HAM EOUIPMENT AND OTH-

HAM RADIO REPAIR CENTER, quality number to: Bob Ellis, POSI Office Bo~ ER PROPERTY . Tile Radio Club of JUrlior KENWOOD 430S OWNERSI Stop-scan
workmanship. Solid slate or l ube, all 7349, wrnter Haven FL 33883-7349. High School 22 NYC , jnc., is a non-pmfit resumes scanning alter SIGNAL drops.
makes aoo models. Also repair HF amplili- BNB706 organization. granted 501(C)(3) status by $28.00, kit$18.00. R50000WNERS! lIIus--
ere. A·Z Electronic Repair, 3638 East, In- the iRS, rnco-poratec with the goal 01 us- trated modificatiOrlS booklel: automatic
dian School Hd., Phoeni~ AZ. 85018 . (602) ROSS' ISIS NEW May (ONLY): KEN· irlQ the Illeme of Ham Radio 10 further and scanning after SIGNAL drops! $12.00.
956-3024. BNB220 WOOD S M · 2 2 0 $369.90 , TH·75A enhance tile educalion of y{lung people SASE free catalog. Jcbco, R1 Box 386,

$349.99, TH-315A $299 .90, TM-41 1A nationwide. Your property donation Of fi- Alexaooria IN 46001 . BNB832
FINALLY HEAR those unreadable signals $3 19 .9 9, ICOM 781 $2099.90,725 naocial support wou ld be greatly apprecl-
buried in noise, heterodyrles, tuner up- $715.00, BC-50 $30.00. BP82 $33.90, ated and acknowledged with a receipt for

TELEX HY-GAIN Anterlna 's, Rolors and
pers. The REVOLUTIONARY new JPS YAESU sc-i $139.99, 73RTI $265 ,90, your tax deductible ccemeuucn. Please

Replacemenl rolor parts, Cushcralt , Bark-
audio filter NIR·l 0, digi tal sigrlal process- NC15 $69.99, SHURE 4440$58.90, 526T look O\Ier whatever unwemed equipmerll er and Williamson, Periphex batteries.
ing, si mple hook up, deep discounted $74.90, ALLIANCE HD73 $136.90. U105 you may have. and call us. We will pick up

ARRL Books, Pyramid power supplies,
$379,00 deliverll-dl Authorized dealer: $51 .90. ALL LIM ITED TIME OFFER CALL or arrange Shipping, You will receive the

GRE scanner amplifiers and converters.
Davis RF ce.. P,0 . Box 230-5, Carlisle MA OR SEND 2 STAMPS FOR MORE SPE- ta~ dll-duction, but most important, the

Surplus TUbes. Atkinson & Smith, 17
01741. 24-HR. orders: (800) 484-4002. CIALS. LOOKING FO R SOMETHING privilege 01 knowing that your gill really

Lewis St. Eatontown NJ 0n:24. (800) 542-
CODE 1356. BNB254 NOT LISTED OR HARD TO FINO CALL made a ditlerence in the education arld

2247. BNB835
OR WRITE. Ovel 9000 ham-related items upbfingirlQ oIa child. You are invited to

QSL CARDS- Look good with top quality ln slock lor immediate shipmerlt. Menliorl c heCk into t he WB2JKJ " 22 Crew"

printing, Choose standard desigrls or fUlly ad. Prices cash, F.O,B, Preston. HOURS CLASSROOM NET, 7 AM EST orl 7.238 FREE PLAN E ANTENNA. Can be cut

customized cards, Request 'ree b/OChure, TUESDAY-FRIDAY 9:00 TO 6:00, 9:00- MHz. or on 21.395 Ihmugllout tile day. from 140Mhz to 1300Mhz. Complete con-

s amp les (stamps appreciated) Irom 2:00 P.M. MONDAYS. CLOSED SATUR· Hope to meet all 01 our Inends at the st rucuon IN FOPACK. Serld S3 .00 to

Chester ost,s. 310 Commercial , Dept. A, DAY & SUNDAY. ROSS DISTRIBUTING Knoxville Hamtest , this years Tennessee LYNN JOHNSON ELECTRONICS, Box

Emporia KS 66801. FAX (3 16) 342- COMPANY, 78 SOUTH STATE , PRE- State ccevennce, June 6 in Kno~ville TN. 51268, sen Jose CA 95151 - 1268.

4705. BNB434 STON 10 83263. (208) 852-o83O,BNB707 Wrile us at: The RC 0' JHS 22 NYC, INC., 8NB836

P.O. Box 1052, New York NY 10002.

REVOLUTIONARY HYBRI D A ERIAL EMERGENCY SUPPLIES: Disaster pre- Rouoo the clock HOTlINES: Voice (516) FCC COMMERCIAL LICENSE PREPA-

W IR E: 168-st ra nd copper "FL EX_ paredness pac ks lor your shack, auto, of- 674-4072, FAX (516)674-9600. BNB762 RATION RADIOTELEPHONE-RADIO-

WEAVE"~, 114, strorlg. Ultra FleXible, lice. etc. Free catalog, Siates Products, TELEGRAP H. Latest home study last

ties in knots, ocnstretcn. WOrl't rust/kink P.O. Box 4375T, Wainul Creek CA 94598, ELIMINATE MULTIPLE NOISE TONES in easy audio video. FREE details WPT Pub-

like copper weld , $34 first 275 ' (mirlimum), BNB708 your receiver audio output. The reveiu- ucanons 1-800-800-7568, BNB840

$.l 2/ ft. thereafter, includes shipping! Cat- tiorlary new JPS noise utter. model I NF-
alog $1.00. DAVIS RF co., P.O . Bo~ 230· GIANT SOLAR PANELS $44.00 EAI Ex- 50, Digital Signal Processing simple hook ONLY NINE Radio Shack parts builds a
S. Carlisle MA 01741 . (800) 484-4002, cenent Pr ices/Solar Equipment/Acces- up to speake-r jack. Unlike othe-r Notch Fil- 30140 meter ORP transrmttertl Complete
CODE 1356 BNB557 sores. Free Informalion/Send Stamped ters, oolches out multiple varyirlg tones. plans-only $5 ! DWM ENTERPRISES,

Envelope, Catalog $3,00. To: Pak Rat Deep Disco unted : $138.50 delive red 1709 N. West, #103, Jackson M149202.
COAX, GROUND RADIAL WIR E, lowest Elec tronics, P.O. Box 690073, Houslon conlinerllal U.S.! (Elsewhere $150.00 plus BNB841
cost , top quality, MilSpec RG·213, $.381 TX 77269. (713) 893-0313. BNB715 shippirlQ.) AUlhorized JPS dealer: DaviS

n. ; RG-8X. $.19 ; RG-58, $,18; LOW LOSS RF Co., P.O. Box 23O-S, Carlisle MA PRINTED CIRCU IT B OARDS-etched ,
Belden equiv . RG·9913, $.3 9 ; arly SIMPLEX RE PEATERS $149.001 We 0 174 1. 24·HR orders: (800) 484-4002, drilled, tin-plated. Single sided $1,251sq,
lengths. Radial wire #16, $3811000 ft. in· manufacture them ourselves. Pa k Rat CODE 1358. BNB763 inch. No setup charge. Serld r1II9alive or
ctuoes shipping! Immediate shipment. Electronics, (713) 893-0313. BNB716 artwork ($10.00 for negatillll). We can qen-
Catalog, $1.00, DAVIS RF Co., P.O . Box SO LAR P OWERED HAM SI The Sun- erate artwork from y{lur schematic. CHEL-
23o--S , Carlisle MA 01741. (800) 484- ELECTRON TUBES: All Iypes and sizes. switch is a charge controller to protect CO ELECTRONICS, 61WaterSt. Mayville
4002, COOE 1356. BNB562 Trarlsmitlirlg, receiv irlg, microwave . . your batteries /fom 0VIIf charge. Power NY 14757 1-800- 388-8521. BNB842

Large rnventcrv '" same day shi pping, MOSFETs are used, no relays! Easy to
WI RE AN TENNAS A ND IBM SO FT- Daily Electronics, P.O , Box 5029 , come- bu ild kit. $34 ,95 plus $2.5Oshipping. Sun- SECRET SCANNER trequercles: Fader-
WARE lor hams. Send 29Cstamp Jcrca ta- ton CA 90224. (800) 346-6667 or (213) light Erlergy Systems, 2225 Mayflower at, Police, Aero, Military, Cellular. Surveil-
'09· Homebrew erect ronrce. P ,0 . Box 774-1255, BNB719 NW, Massillon OH 44647. BNB774 renee. also SWL a CB Books. Big FREE
8294, 'trenton NJ 08650. BNB701 camlogl CRB Research, Box 56-ST, Com-

WE HAVE ITt AEA, ASlfon, Butternut, " HAMLOG" COMPUTER PROGRAM mack NY 11725, BNB843
RIG REPAIR by 2O-year ham, Fast , rea- C allbook, Comet, Diamond. Hustle r , Full ieetcres. 18 modules. Auto-logs, 7-
sonabre. Skip Withrow, 5404 S. Walderl Karl tronics, t.ereen Antennas, MFJ , Radio band WASIOXCC. Apple . IBM. CP/M , DAYTON SPECIALS : DISCOUN TS on
Sireet. Aurora CO 80015. (303) 693-0997. Shack, Smiley, antennas, Ten-Tee, Valor KAY PRO . TA N DY, C128 524.95 . 73- B &.W nne . JPS DSP AF &. NF filters,

BNB702 antennas, and more. Small tOWrl service l(A1AWH, PB2015. Peabody MA 01960. Bencher, 25% OFF STARTREK PORTA-
with discount prices. Dandys. 120 N . BNB775 BLE FREQUENCY COUNTERS!! Wire ,

IBM PC VIDEO DIGITIZER 640 BY 480 Washirlgtorl, Wellington KS 67152. (316) ccex. ueeeen Rope, etc. Catalog $1.00,
RESOLUTION. 256 grey levels, $89,98. 326-6314. BNB722 PERSONAL REPEATER HANDBOOK. Authorized dealer, DAVIS RF ce., PO
Demo disk, $3. Inlormation , S1. ecce- How to set up your own repeater. $16. Box 230-SD. Carllsle MA 01741 1-aoD-
burst, Box 3091, Nashua NH 03061 . MINIATURE POLICE RADAR TRANS- Electron P/OCessing, Box 68, Cedar MI 484-4002 CODE 1356 (Orders) , 508-

BNB703 MITTER one mile range, $41 assembled, 49621 (616)228-7020. BNBm 369-1738. BNB844
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WANTED AMATEUR RADIO DONA. manufactured the popular electronic kits. $39.95, FNB12 (600)$4-4.95, FNBl1 (600) Radi<!, Inc., 10715 SW 190 St.I9. Miami
TION AND CONTRIBunON 'rom icom Pictures and slories 0 1and by the people $29 ,95, FNB4SL (7SO) $39 .95. SANTEC: FL 33157. (305)23&--3327. BNB979
America, vaeeo. USA cemc. CA Radio who ware involvad. 120+ pages. Send 142/1 200 $22.95 . " U·OO-IT INSERTS"
Sa les . References Available Upon ae- $9.95 CWA residents add sales taK) to ICOM: BP3IBP22 $14.95 , BP5 $20.95, COMMODORE 64 REPAIR Fasl t urn
quest. MaCArthur Herman Moore, 5230 Healh Nostalgia. 4320-1 96th S.W., Suile BP8 $19 .95 . KENWOOD : PB21H/24 around. $outhBfn Technologies Amateur
Heston Street. Philadelphia PA 191 31 B-111 , l ynnwood WA98036. BNB903 $14 .95, PB25126$17.95. TEMPO/Sl1f2141 Radio, 10715 SW 190th Street 19, Miami
KA3lLY. BNB845 15$20.95, YAESU: FNB10 $14.95, FNB4/ FL 33157. (305) 238---3327. BNB982

HISTORICAL DOCUMENTS : ARRl 4N11 $26.95. AZOENJ300 $14.95. FREE
INEXPENSIVE HA M RADIO EQUIP. Handbooks, 1st 1926, 6th, 8th, 9th, 10lh, C AT A LOG. $4. 00 Sh ipping/ord er , HOBBY/BROAOCASTING/HAM/CD/
MENT. Send poslage slamp for list Jim 11th, eon. 26lh, 29th , 32nd: 1st adition PA +6% , VlSA·MIC +$3.00, CUNARD, SURVEILLANCE transmitters, amplifiers,
Brady-WA4DSO, 3037 Audrey Dr., Gas. 200 Mai ers Down: large number of OST in A.D. 6 Box 104, Badford PA 15522. (814) cable TV, science, bU9S, other g reat
tonia NC 28054. BN_ long broken sequences Irom 1921 to 6'3-7000. BNB913 projects! For calalog, ca!lIwrile (916) S34-

1954: some RI9, Radio and CO: 1936 Ra- 0417. PANAXIS, BoK 13().S9, Paradise
MORSECooe MUSIC? Yes it's true ! Now dio Anlenna Handbook: Design Modarn WANTED: BUY & SELL All types 01Elec- CA 95967. BNB991
the Morsa code alphabet can be learned Rad io Receiving Sets 1922 Vol 1, 2: 100 trcn Tubes. Call toll free 1 (800) 421 _9397
and enjoyed while doi ng aerob ics, jog_ Radio Hookups Muhleman 1924: Radio or 1 (612) 429-9397. C & N Electronics, AMATEUR RADIO REPAIR: fCC l i-
ging, driving, or dancing. Order " RHY· Hookups Sleepar, 5, 1922. $500.00 pl us Harold Brarnstadt, 6104 Egg Lake Road. censed, 17 years experience, lab quality
THM OF THE CODE" cassette single hit packing shipping: John Brolley, 1225 Los Hugo MN SS038. BNB915 NBS traceabla test equfpment. reason-
today! Send $5 ,95 (plus $2 S&H) 10 P.O. Pueblos, los Alamos NM 87544. BNB904 able rates, G.B, Communications, Inc .,
Box 319, Dept. St., Weymoulh MA02188. THE PERFECT GlFTI Digital conversion 963 Birch Bay. Lynden Road ,lynden WA
For information send SASE. BNB899 COMMUNICATION AT ITS BESTr AR_ of any VHS tepato and Irom any TV sy$" 98264. (206) 354-5884. BNB993

9OOI9SO $245.00, AR-l000XC $399.00, tam format (NTSCIPAUSECAM). Include
AMATEUR RADIO REPAIR!! All makes- AR-2SOO $469.00, AR-3000 $969.00, Ex- where the tape will be played , and you will IRON POWDER-FERRITE CORE KIT 5
maximum labor per unit, $80.00. TELO lended Warrant ie s. CB's. Scan ne rs. rece ive a copy in that system. $15 per each T37-2, T37·6, T50-2, T50--6, T68--2,
(Dan) , 1302 S. Uplands Dr., Camano Is- Radsr deleclors, and mo.re. Free Ship- hour, $S blank tape, $2.SO SlH per tape, T68-6, FT37-43, FT37-61, FT50-43. FTS!).
land WA 98292. (206) 387-3558. BNB900 ping. VisalMClDiners. rcreo Elecfronics, Sand to : Steve Kittelsen, 1711 S. 11th. 61 , $12.SO Postage Paid CKlMO, (Cate-

P.O. Box 8034, Hicksville NY 11802. In- 1134, Bozeman MT 597 15. (406)-585- log. large SASE). KA7QJY Components ,
COllEGE $$$$$ FOR THE ASKING1 quirias; 516-938-19461orders 1-800-33- 9433). BNB916 P.O. Box 3893. logan UT 84321. BNB995
Send SASE for FREE copy of "10 Ways to TURBO. BNB905
StreIch Your Scholarship Chances" 10 Fu· COMMOOORE 64 HAM PROGRAMS-6 ROTOR PARTS ROTOR service, ROTOR
l ures Unl imi l ed , 447 Winding Wa y, BATIERY PACK REBUilDING: SEND disk sides over 20 0 Ham p rograms accessories : Brak-D·lays, Quik·Con·
C larksville TN 37043 -5191. (73 from YOUR PACK I FAST SERVICE. 100M: $16.95. 29C stamp gats unusual software oecta, Pre-Set mods. NEW models for
NX7T) BNB901 BP2IBP3JBP22 $18. 95, BPSlBPSlBP23 catalog of Ulililies , Games, Adult and sale. Free cataloq. CAT.S., 7368SR 105,

$24.95. BP241BP70 $26.95, BP7 $34.95. British Disks. Homa-Spun Software, Box Pemberville OH 43450. BNB996
U.S. REPEATER MAP800K_A must for KENWOOD PB21 $14.95, PB21HIPB6 1064-6 B, Estero Fl33928. BNB917
Ihe mobile operator. Covers 28- 1200 $17.95, PB2S126 $22.95, YAESU: FNB9I SURPLUS. HUGE QUANTJnES. lOW.
MIIz, includes all 50 states, with maps. 10117 $19.95, FNB3J4/4A111114 $29.95, PRINTED CIRCUIT BOARDS for projects EST PRICES in America! Dealees wanted.
$9.95 + $2.50sIh. DOYLECOMMUNICA- HEATH1 10131 0 $26 .95. HWA1201320 in 73, Ham Radio. OST, ARRL Handbook. Catalogs, $3. Surplus Traders, Box 27M.
TIONS-ea, ROIlfe 8 Box 18, Lake Pleas- $34.95, HWA12 5132 5 $39.95 , "COM· Lisl SASE. FAR Circuits, 18N640 Field Alburg VT 05440. BNB997
ant NY 12108, BNB902 PLETE NEW PACKS" : ICOM BP8(800 ct.. Dundee IL60118. BNB966

MAH) $34 .95, ( 1000) $44, 95 , (1200) FOf'I SALE: Clegg Mark 3 2m FM. working
HEATHKIT NOSTAlGrA-Relive the his- $49.95, BP83 $29 .95, BP84 $39.95. YAE- AZDEN SERVICE by former foctory tech- but NMA $75. Klaus Spies POB 48185,
tory of Ihe company which developed and SU: FN B2 (600) $19.95 . FNB14 (1000) nicien . Southern Technologies Amateur Nues Il 60648- 0185. BNBOOS

TO ORDER CALL
800-328-2393

TECH SUPPORT
209~1-7859

FAX - 209-851-5157

LMSERIES
-W" brace motorized
tower. Holds large
antenna loads. Models at
37",54', and 70' heights.

TMSERIES
Tubular construction for
lamAr antenna loads at
70~90' and 100' heights.
Free standing, with
motorized operation.

7182~..-.Av..

V.a. CA~1

Quality Structul"9S since '954

r i -Ex ®
TOWERCORPORATION

Engineered for the Ham the finest In Crank-Up
Free-standlng or Guyed'Towers I. from Trl-EX. 'For
over 30 years. the INDUSTRY standard-backed with
o.fen.. and Aerospace technology.

MWSERIES
Self-supPOrting when
attached et first section 
will hold oonnaJ Tri-Band
beam ; 25', 33', SO', and
65' heights.

WSERIES
Aerodynamic
tower designed
to hold 9 sq. It in
a SO MPH wind at 36' and
5"
heights. 67" tower rated
for 6 sq. ft

CIRCLE 22 ON READER SERVICE CARD

NOW YOU CAN
AFFORD THE BESTI

NJ.:W!
1461220/446 MHz
MOBILE TRIRANDER!
The first VIfF/UHF
Tribander with gain!
GAIN: 146 MHz 2.ISdB

222 MHz J.2dB
446 MHz S.5dB

Designed ror use with
the Kenwood TM·741A
and Irom IC-90IA

Tr il?lexer also
available!

CX·214

CSRCLE 124 ON READ£RSERVICE CARD

THE
GREAT

MOBILE
PEAR

• Hi a air-wound ecas
• Minimum SWR---sxcellentperfor

mance on all HF bands
• Essy sssembly 10 meet almost any

oonIigllration
• Fits standard 3'8-24 SAE mounts
• Various length base masts & whips

avai lable

Henry Allen W85TYD
214--388--4724 8 am--4 pm weekday!
903-527-4163evenings & wookllflds

THE

TEXAS
BUGCATCHER
HF Mob/Ie Antenna System

Send for free brochure!

GLASystems

PO Box 425

Caddo Mills, TX 75135
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Numbet' 29 on your Feedback ClInt

RANDOM OUTPUT
Number 30 (XI your Feedback card
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David Cassidy N1GPH Jim Gray W1 XU
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mation each day, so check at 18 min
utes after any hour for the readings of
" A"' ''B'' magnetic field indexes and
Solar Flux Index. Also, keep a sharp
lookout for SID (Sudden Ionospheric
Disturbance) reports this month via
YNN.

VHF activity on 6 meters and above
can be very good this month , so Check
the 6 and 2 meter bands frequently for
" trope" and sporadic E-Iayer activity.

Consull th e accompanying charts
for a preview of likely Good and Fair
conditions on the HF bands. III

GMl,

EASTERN UNITED STATES TO:

MAY 1992
'"' MO' w, . m '"" "" '"1

F-G G

3 4 5 6 7 8 9
G G G G G-F F F-G

10 11 12 13 14 15 16
G G-F F F-G G-F F F-G

17 18 19 20 21 22 23
G G G G G G G

24 G 5 26 27 28 9 30
F-P G G G G-F F F

Conditions this month are expected
to be fairly quiet on the HF bands . • .
with little magnetic field disturbance ,
reflected by generally low " A" indexes
and solar flux indexes. The 10 cm flux
is likely to be below the March and April
values, and OX conditions will there
fore not be quite as good as during the
spring months.

You can expect generally Good con
ditions, however, with consider
able OXactivity on 10 and 12me
ters, peaking in the afternoon,
and usually favoring transequa
torial paths. Short skip will also
abound between 500 and 1,000
miles or so. On 15, 17, and 20
meters, worldwide OX should be

dawn and sunset, again peaking
in the afternoon. Short skip out to
about 2,000 miles will prevail on
mosldays.

On 30 and 40 meter bands, OX
should be good during hours of
darkness until after dawn. Short
skip to 1,000 miles during the
day, and 10 2,000 miles at night
should be workable on most days
and nights.

On 80 meters, OX to various
parts of the world should be
workable on some days of the
month-part icularly during
nighttime and early morning
hours_hen the bands are quiet
and noise levels are low. Daytime
short skip will also be available,
but late spring and early summer
conditions on 80 meters during
the day are not generally consid
ered to be particularly favor
abIe--often due to thunderstorm
activity and high levels of static . ""WAIl

The sunspot cycle continues ~ :; ~,' - ;;;-
its inevitable slow decline this MEXICO '0 '~ "1 ~

year, and soon we shall begin 10 PtlIUPPINES '0 '0 - - - -
notice dropout of the higher HF PuElnORlCO '0 ' 5 "I ~

SOumAFfUCA 20 20 _ 20 __
bands and lack of quality "solid" U.S.S.A. 20 _ _ _ "

signals on many days of the EASTCOASl 00 00 __ ...., ...., "I..... 20

your bast source of currenl infor- --~.._ _ ....- ..-_....

Jim Gray WfXU
P.O. Box 1079
Payson AZ8554 f

hams over the past year. I've talked to
them on the air. I've met them lace-to
face at hamfeslS. I've received their
lellers and phone calls.

1. I've noticed that there are a 101 of
younger faces entering amateur radio
via the codeless TechniCian class li
cense.
2. I've noticed a lot more women with

newly acquired cal lsigns.
3. I've seen auditoriums from FIoricIa

to Calitomia packed with youngsters at
Youth Forum s.
4. EverynewTechnician I've mer-es

ery single one-has Iold me that they
are currently studying the code sothey
can get on HF.

5. I've received letters from amateur
radio clubs across th e country who
can't get their license classes going
fast and frequently enough to satisfy
the demand-and that includes code
classes and upgrade classes.
6. I've seen allendance records made

at almost every namfest I've attended
this year.

7. I've sean the amateur radio busl
ness community increase sales during
the worst recession since the 193Os.

So, would somebody kindly explain
to me what the problem is?

One other benefit I've noticed is that
there isa lol more "elmering" going on
these days. I hear experienced hams
kindly counseling a frightened new
comer on proper repeater procedures.
I've heard people offering their help to
newcomers on every repeater I've
checked into. Help with antennas . ..
loans and repair of old gear . .. rutee
clarificatio n . .• invitatio ns to club
meetings. All over the country, I've
heard experienced hams reach out to
these newcomers with understanding
and patience. They have obviously
found out something that has always
been true- you get an inc red ible
amount of personal satislaction from
helping newcomers.

To be sure, I've also heard neweom
ers chase<! off of repeaters. I' ve re
ceived letters from clubs that voted 10
keep out codeless Techs (gee, I wish I
could hang out with those guys). I've
seen hams who wouldn't know a tran
sistor from a tuna sandWich lelling
electrical engineers and computer pro
gramm ers that they aren 't qualified to
be hams because they didn 't pass a
code test. I've even seen anti-Techni
cian wrilings in amateur publications
(though none that ar e important
enough to make any d ifference).
Thankfu lly, these types of episodes
have been few.

If tnere has bean a negative side 10
the codeless Technician license, I've
yet to see it. Thousands of enthusiastic
and motivated newcomers are good for
any hobby-especially a hobby that is
currently searching for new justif ica
tions for its existence.

As for those lew who continue to
complain about the passing of Morse
code-don't fret It's only a mailer of
time before we are picking over their
stations at e local flea market and see
them listed as Silent Kays.1II

No Code-One Year Later
As I write this, we have just passed

the f irst anniversary of the codeless
TechniCian class license. We've had a
full year to lake a good,hard look at this
controversial (to some) rule change.
From everything I've heard and seen, I
think we can declare the no-code li
cense an ovefWhelming success. No
mailer how hard a small but vocal mi
nority tries to put it down (stillI), the
dropping of the code requirement for
VHF and above licenses has had noth
ing but positive influence on amateur
radio.

And yet, that small minority of fuddy
cuddles still can't get it through their
crusty craniums that the fulu re of ama
teur radio has nothing to do with this
particularly outdated mode of com mu
nications.

Just last week, I got into yet another
drawn-out conversation with a middle
aged ham who was pred icting the
downfall of amateur radio (not that all
hams who oppose the no-code ecenee
are middle-aged-some of them are
really old). He used all of those "intelli
gent" argu ments that we've all heard a
thousand times: The bands will be full
of unqualified riff-raff (unlike the quali
f ied r iff -raff we now fi nd ourselves
stocked with). The ham bands will be
lull of all them good.tJuddy CBers (with
out exception, every former CBer I've
ever met-on the airor in person-has
been a credit to this hobby). II's dan
gerous to let unqualified (there's that
word again) people muck arou nd with
potentially dangerous electronic
equipment (I've yet to hear a good an
swer when I ask how a knowledge of
Morse code makes someone qualified
to work on e1ectronic circuils). Two me
ters will be f illed to Ihe brim with these
codeless Tachs (I sure wish that were
true, but alas, 2 meters seems to be
just as barren 01activity in most of the
cou ntry as befofe). I had to learn the
code, so everyone else should, too
(this comment doesn't even deserve a
reply). Morse code is an amateur radio
tradition that should be maintained
(sure, just like spark gaps, lubes and 2
meter AM).

Not content at lelling the teetmologi
cal advances of the last 30 yaars shoot
by them, thase curmudgeons have ac
tually pestered the FCC with numerous
requests to either amend or reverse
the no-code ruling. If they couldn 't get
the no-code Tachs thrown out, they at
least want to saddle them with a dis
tinclive callsign.limagine that this is so
they can Identify and avoid talking with
no-code Techs (no great loss tor the
Techs). Gee, I wonder whallhe opinion
of me FCC was of having to spend the
t ime and resources to deal with these
complaints and petitions? I wonder if
the actions of these crybabies diet any
thing to improve the FCC's already tow
opinion of amateur radio operators?

Allow me to share with you a few of
my observations of the effect of the
codeless Technician license. I have
met hundreds of these newly jc ensed
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TNR The Battery Store
279 Douglas Ave.• Suite 1112
Altamonte Springs. FL 32714

1·800·346·0601

Bp·83S 7.2v 750mah $38.00
Bp·84 7.2v 1000mah $50.00
Bp·85S 12v BOOmah $60.00

• Add $3.00 Shippin g FREE Catalogue

VISA MasterCard

FN B·2 10.8v 500mah $19.00
FN B·10 7.'" 600mah $34.00
FNB·11 12.Ov 600mah $52.00
FN B·12 12.Ov 500mah $45.00
FNB·12S 12.0v 600mah $48.00
FNB·14 7.2v 1000mah $48.00
FNB·14S 7.'" 14DOmah $59.00
FNB·17 7.'" eoo-en $35.00

THE GRAPEVINE GROUP, INC.
3ChestrmStreet, Suffern,N~ 10901EJ

I:Z

CIRC.lE 192 ON READER SERVICE CARD

ORDER UNE 1·800·292-7445
CUSTOM $£RYleE: 914-3684242

914·357·2424 Ilours;9-6 EST M-F f a" 914·35Hi243
We Ship W(I(\(IW;OO PricesSubject toCh..,g.

COMMODOREfAMIGA
(=' TM I REFUCEMENr~P5.PAATS,UPGl4OCS I pM\Cti

COMMODORE
6502 . ,. . ... . , .. 2.95
6526,01, , 9.95
PLAI90611 4 . . 9 .95
6567 ViC .. .. . .. . . . . .. 9.95
658 1SID . . . . . . . .. . . . . . , , , . ..• 9.95
,01,119011225-226·227·229 ROMs . . . . . . . . . .. 9 .95
651018500CPU . .. . . . . .. . . .. • • . . .. . • 9.95
C64 Keyboard (r>ew) . . •. . . • 19.95
Computer Sav 1I1C64 protection system l or

spikes& pow supply ovenoaa 17.95
NEW C6 4 Repairable Pow.... Supply! Higller

ampe.-age ( I,8) runs cool (I yearw3rrantyj . .. 2 4.95
{4 .3 amp \lersion lor C64 includes Commodore
Diagnostician. Perlect lor paCket.) , ...•.. 3 1.95

AMIGA
8520,01, CIA (Most problemat ic Chip) . . . .. . . • .. . 11.95
1.3 Kickstart ROM ., , 21.95
8312A 1 MegAgnus, Inc. " FiMI Test" d,agnostic

disl<enelRockwell chip pu ll.... . . . 59 .9 5
8373 Super Oenise{EnI1anced Chip Set) .. •. . . 42.95
8362 Denise, . . . . . . • . . . 23.95
8364 Paula, . . . .. .. . . .. . . . . ... . 23.95
5 719Gary . .. .. . .. .. 12 .9 5
1 x 4180 SC ZIP (,01,3000) . . , 21.95
,01,500 PC MO\lIerboard Ipwulaledandtested) , 189,95
,01,2000 PC Mott>ert>oard (new) with 8372o\11.3ROM183 73 .. 529.95
MegaOlip 200C\t2Meg. AgnuslRoc1<wel cn'C pulerl

"Fillal Test"d..gooslic <hke1Ie , , 299.99
,01,500 200 walt B,g Foot lIrwersai Swllchif1, PIofSuIl./l<Vl 83.95
Amlga A500 keyt)oeffllnew, e, act replacement) 5995
Swilct>llI ee eeeee Rom selectorswitch

c<.>mPlete compa1ibill1y wl1h . 11software . , , , . . , $44,50
McCoy PLCC AgntJS ChiP pullersold as Bl.O'r1ll)' by CllM

for $29,Ol.O' Pri<:e $14.95

CIRCLE 244 ON READER SERVICE CARD

Why buy a TNC?
PCHFFAX +PCSWL $119

SPECIAL COMBINATION OFFER

Sell YOUR used gear
in 73 Classifieds .. .

Call Sue Colbert.

For a limited time. ~ you order PC HF FAX $99 (see cor
other ad in this issue) , you car. add PC SWL tor only $20
instead 01 oor regula, low price of $99 .00.

PC SWL ccmems the hardware, software, in51nJC!OOS
lIr.d frequency lists neeoec 10 1I110wyou 10 recewe e vast
variety at digrtal broadcasts Iransmi1tell CM!r encrtwave
radio, All you need is arty IBM Peor COfTl)S1ibIe computer
and an SSB shortwave recevee. The prodl.'Cl consosts 01:

DemOdullltor
Dlgltlll sllnlll Proc...lng Software
80 Pig. utOfllll RelerlflCl Milnuill
World Pr ftl; FrlqUlncy Ust
Tutorill Audio Caseette with SlImplea

PC SWL automatically decodes Morse code, Radio
Teletype , FEC (forward error correcting code). SELCAL
(selective calhng t'''''emissions), and NAVTEX.

PC SWl ~s you IlIna 111 on wortd press serYices with
up to the minute news. meteorological broadcasts, ham
redio cperatoes. coastal shore statoos, 8VI8Iion telax and
much more digital action on the shorlwlMl bands Find..
the utility station aaon yoo have bee<1 mrssing PC SWL
sollware l.ISeS the processor in "fO'J PC to do the worl< . why
payTor anolher~ box whe!1 a Somplll interlace and
you r PC and do the job?
ADVANCED FEATURES:

Tl.O:1ing Oscilloscope
Digital Wavetorm Presenlaloos
AulOCalibration and C<Xle Recogniloo
ContiOlKlllslv Tunabla FiKer Frequeooes
Vanable Shift
Adjustabla CW Filter Seositivity
Unattended Cspture and Prntng

Software S ystems C onsu lt ing
6 15 S . EI Camino Real. San Clemen le , CA 92672

Te l: (7 14)498 - 5784 Fax : (714)49B~D568

$15.00
$21.00
$23.00
$21.00

$12.00
$15.00
$15.00
$1 8.00

$27.50
$1 5.00
$18.00

$21.00
$22.00
$15.00
$20.00
$15.00

500mah
BOOm'"
600mah
600mah
600mah

zmrnan
500mah
500mah
800mah

200m ah
600m.h
600mah
SOOm ah

500mah
600mah
600mah

''''7.'"
7.2v

7.2v
7.2v
9.6v
BA v

BAv
10.8v
13.2v
8. 4v

ICOM BATTERY IN SERTS

KENWOO D BATTER Y INSERTS

YAESU COMPLETE PACKS

ICOM PAC KS 2/4SAT + 24AT

MORE BATTER Y INSERTS

YAESU BATTERY IN SERTS

PB-21
PB·21H
PB24 Tabs
PB·25/26

BP-3
Bp·5
Bp·7
BP·6

FNB·4/4A
FNB-1 0
FN B-17

Tempo 5 214/5 Late
s an-tee 1142#144 Tabs
Azden 300 Tabs
Beareat
Regency MTlOOO Tabs

DELTACOMM DSS (O'9ltal Signal Strength) upgrade for the DELTACOMM I 7000 cornmuncauon manager.

a CYBERSCAN lunction allows scan file tracking control of
ayslems employing frequency hopping techniques.

o SP&Clrum log at speeds in excess of 1300 channels/min.
wh~e automaticaly generating a hislogram of activ~y.

o Birdie log during frequer.cy eeerch automatically
characterizes your R7000, then locks out those frequencies.

o Automatic detection and storage of active frequencies during
search and spectrum log opemtions.

I:) Innovative I1lertace design allows digMizing and storing the R7000 Signal level infonnation with 8-bil
accurary via your computer's game port .

a DSS allows user programmable upper and lower signal level detection limb during OElTACQMM l-7ooo's
spectrum log function.

o Log signal strength Information 10 printer or disk file while DELTACOMM 1-7000 is scanning .

DELTACOMM 1·7000 ccmmuntcancn manager prolram includes all cabling, manual, Ul tisted
power supply and Delta Researc h custom interface or $299.00 + $8.00 (U ,S.) or $25.00 lforeignl
S&H. The DELTACOMM OSS interface upgrade comes co mplete with easy 10 fo llow NO SOLOER
mstauauon instruct ions, aU cabling and 8-bit D55 AID converter module for $99.00 + $8.00 (U.S.)
or $25.00 (foreign) S&H and Is available as an upgrade option 10 registered 1-7000 users.

• Allows you to
safe ly mount
you r hand -held
or mobi le radio
where you c an
s ee the controls.

• Vi nyl coated adapter
pla te protects yo ur
radio.

• SfimLine $24 .95.
Heav y Duty $29 .95
+ $3.00 S & H.

• Adaptable to nearl y
any ve hicle o r
station us e .

• Mounts o n ANY
s in g le fl at surface.

P.O. Box415
Pierceton, IN 46562

CIRCLE 299 ON REAOER SERVICE CARD

RIG
SAVER

Townsend Electronics

CIRCLE 112 ON READER SERVICE CARD
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Thoroughly revisod in 1m. Covers .... impo<tant aspt<l. 01' appl"'" elo<:
lrooics,0<1 ele<lronicscommunicat'OIlIl , 567pp. $111.95

12E41 5econd Level Basic EIectronlcs htpQ-N" 111. B"""" ~/

N~NI "'ffOIIu/ Sequel 10 &sic flffl"", ie>. th<>rwghlre. Un. r( ofthe"""'"
advanced 10\'01' of applied .le<lrooie,. lochldes miero·...."" =riving and
'"""",ioiug . Hundred. ofneellenl diagra"" , J25pp. $7.50

01 D45 T... h....trated Oictlonuy of Elec:tI'Oflin, 5th Ed. ", Ib</...P•
T""'IT orAd SIeo Gibilis«! Feat"ril'lg ...,.. ltIan27.003m Ae•.allew""i""
list of _vialions. and ."..,ndice. pacl<ed " ith ",hemalie . ymbol. and
oonv=ion talll••• th i, i. by f.,. .... ..- comprehensive di<\ional)' of pr.-li·
<l1.le<lronics an<I compuI<r lenn, avail_ .no I"gtO $26.95

04M l4 GGTEMorM Tulof From ,",ginne, 1O h I" <I.... in...y ..If·p;u;ed
Ie>sons. Code ,pea!> from I 10 ""or 100.....-do per mi"""" SlOllllatd ar
F>rn5"onh tn<>Je. AdjuSlilbie tooe freq......y, C..ate yoo, ""n d,ills. prac'
llee or actllal . ..m, . F=m, oonfonnlO FCC .....i.........,. 51,1 floppy for
IBMPC. XT . AT. PS/2",compalibles $1~.511

04MS5 AdVIInc:ed Edition $2...5

2OS091 Most·OtIeIl-NIMded ANIo Dlag'......nc1 Servlclng
Information, 19*1931, VolumeOne~.,...,.N. BrilaaI<
An inv. luable ..f<TrnCC fur any_ in.oIved in Vi_ge Radio testOration.
HUlld,ed:; of"",,"",atic•• " rilingdiag......, and part, li,lS. ,11 from lhe o<iginal
...."ce,.$11.95

20NO% How TO R.-.l Seh....atle. (4th edition) b, D,,,..J4 E.
Hem..gIt>fI Wrtlen furthe beg,n"" in ele<:trooil;" bi.It iI alsoOOIIl..n. infor
malion .aluable ro the bobbyill and .nginee,ingle<hnielan. Thi. hooil i. ynu'
ley ro unlocking tflo my""';'" of ", flomalics, beginning ...ilh • gmenol
di",ussion of eleclroni< diag..... , $14..5

20~ Alodlo ep.r.tor'l Wo,1d AlII. &, WaIl .'\Wf...... WlCP
This is.C\ltTlpIi<l (5.7). tleuiled, an<I «Htl{JI'dle...... ItfOrldatlosdt:signed as
a elJt\5llUll des1 1up """"","ion for ,adio""",ators.and IS' ..placernent far
the">di!ion.1bully and Wldaledllll Also included .~ 42 page.of. itai
Slillillics ....... each eounll)'. i't>puW iibDXe.. worktwkle. $17.95

2ON020 secret. at RFClreult Delign.,JI>UpIt J.GIlTWritten iSI cleat
oon_~n"all.nguage, """e.. evel)'lhing from alllennlSlO ltan,;SlOrS, Yon
will le.m the ba,ics of recei.-e-r """...ion. lhe 1""1"" use and oepai, of
eOl1lPJ'"'.... in RF circuit,. the prineipk$ of radio signal pmpo.galion ftotll
I""" f""lucncie,10m""""a. e, and IIItIdl""""!$1'.50

10R)91 1992 InhI,nllionll CIllboolt The ...... 19'I21ntetnlltiooal Coli·
book lill' 500,(0) lioensed ,adio 'maleUrs in lile count.... ,,"lSide Nonh
America. II """= Soutl\ Atrerica. Ellmpe. Africa. Mia. and "" PacifJc area
(...1","" of H. .... ii an<I theU,S. possessions). $29.' 5
1000911992 North Amefl<:lnCallbook The ImNorthA....ri<an C.II·
00::>k lill' .... call, . .......... and add",,, inf",marion for ""'" 5OO.00J li<rrned
radio amateurs in all 00\I<tries of Nottb Arneri<.a, from Panima 10 Canada
inclnding Gttt:flIand, Bennuda, and Ihe c.,ibbtani.lands plu. Ha"aii and U,S,
"""....ion' , $29.95
O5H24 Rldlo Hlndboolt, 23rd Ed•., Will.... f. OtT 1I-'6SMS40 page,of
. very1bing )'OO ...arted10 know . bou1 radiocommuniearion . Indqilh 5IUdy of
ACiDC l'undamel"<al••SSB. ....nn.... , mpIif",rs, 1"""" '"PPlics.and "",," ,
$29.51 barll .OVf....."
12E76 Bllie ElectronH:I htpruetl&, dt~ B....... tt/ Nt1.NI P,romntl

2ONIO I E..-rydIy EIeWonH:I Oatl Book ~y Mib Took1 8.4. Info
ml"ion i.p~ in tilt fontl ofa bas"electron" recipebook ...ith nume,·
on, .wnpIeo """'ing how lheory con be put inro prac1ie....ing a ,.nge of
"",,",...nlyovailable 'indu"')'_d' ctHJ"4IO"I'nI.an<I de_ice., 256pp, 134
linedra"ings ,$IUIl)

20N102 Prac1lell Dlgltll Elletronle. Hlndboolc b, MiU THlI'/ COl\

tai", nine digilal test ge" prnjeeIo.. CMOS. an<I Tn pi"""" an<I table> 0<

..Ie~ncedata, Introduces digit.1 ei",u",. logic gales . bi<lables .nd limers.
mie~•• memnry and i'l""llnutpnl devices. ,",for< Itri ing tI ....
RS·232C inlerface . nd the IEEE-41lll and IEEE·1(0) m"roproeeWlrs buse,.
208pp" 100 line d",,,ing•. $14.50

20N 10l Elec:tronie Power Supply Hlnclboolc bJ I"" It. Sinrltair""". rs
many l)'pe.0( supplie.- batteries• •imple AC "'pplie>.....neh rooJe 'uppl'"
and inverters. All Iypeso( ",ppliesusod f", .le<l,on'" pu"""",' o",eo=«l
in det.oil. Slaning ...ith cells an<I tuleries an<I ""ending by ...Ily of .-edified
5IIpp1ics and linear stabiliurs'" rooJem , ...il<h •mcs:Je .y"""".lC ....i\dI •
mode tegulalot;. DC-DC oonvene... and in"""e.. . 144 pp., 110 line dra...
ing. , 516.l5

2ONI04 ElKtro..... Test Equipment H.ndboolt /,,-~ .41'...... i, .
g"ide 10 dedroo" "'51 "I"ipmrnt for the mgi " tedlniei. n, student tnd
home en,husia<l . Pro_ides. p<aelical gukle ro idely used electronics illSllll -

menl' an<I t,",le<hnique. ofmea..ring • "ide range ofI"ramel.rs inelectron
ics'y"''''''216PP, . 123 Ii""d.....ing', $18.00

2ONIOS DIgital LogIcGlIeI.nd RIp-IIop" h, "'" It. Sitlrltair . what they
do and """ 10 use them , seeks ro e"ahl ish ,fintl fooooa,ion in digital
oIecunnics by t....ing lhe topic, of gates and flip-fl"", thoroughly and from
!be beginning. For tilt ...., ""'" ...- 111 de,ign and lrooblesho<t digital
eircuill)' ...ith OOIISidetahly more understanding of principle, dian llie 000

.<lNClor, and ...ho ...ant.lo l1Iow more than a f.... IIIIe. oflhumb about digital
eircuilS. 2l» pp . Ibl! line d.."ings , $IUlO

02C30 T Commodonl /lIm·IComllllnlon., JiM Gnfbb, K9E/ I60
pages of ful informarion " ' seleeting . Commodore OOIIlplll.' for lhe ham
shack. w1Iere to find 'l"'Cialized programs . the Commodore-pocker oonne<
lion . an<I "",re! ».50
CROl2 The World Ham NetDlrectOfY bJ Mil. WiIi~...l:i Ne...- second
edilion IlO\lI o.-e-r (:(X) nellilling>, This book intmlu<es the special i""'tt:Il
h. m radio nel ...orb , nd silo... ynu ...hen and " he.. )'OO can tune them in,
U.~

SHORTWAVE= = = = = = = = = = = = = = = = = =

VIS Study Card. Advance .... easy .... y ...id>
VIS 5ludy Corth. Cnmpaet . Up-Iu--dat. Flosh
C.rth ...db Ke) Words. Undetlined. QuizIJflbacl .
FormuLis....-urted WI . Schell\lllies III yon, flllge,
tips. U.."J SUCCESSFUllYby age. 610811

NOVICE VlSO I $11.95
TECH visn 1' .95
GENERAL V1S03 9,95
ADVANCF.D V1S04 15.95
EXTRA VI~ 14.95

Lanze Cod. Prog..---tAvlilabM on 516 ·
di ) lne'pensivecomplete.orudy auide rode pro-
gr for both the(641128 C<>mmodores and tile
IBM C<lfllI'rlible:s , Programs inchllle Llpdaled FCC
","",ion., .....llipl. choice . ...... rs. forrnul...
",be_ic . ymbols. diag.."". and. i"",1ared (VEl
samplele!t,

m'd Ponl ~PonI PM
~iI::t 1B~1l CO~I $u'~

T"'" IB~ CO~ $14,~

GenmI IBI,tlJ ~J $U,~

M!.""" 1Il!.Ill CQ!,I)l $1'.95
Eltl'O(S<w Pool) 1B"I0:l CO"l05 11'.~

IBMOlI, COMOl> IBM/Commodore Tec:h NG
coo.-lIInze Code prognm 00IIhI1... 1111 ....
_IJlItori:ml FCC q....uo. , "" I "'wen ll..-.I i.
_ inti fo....las, _Ic.,..-. diognnls,
ond sample los! ror passl... 1100 ..... Tedlalcbn
"""Codellc...... »4.95
IBM97 A_lut Rldlo PI" 97 Rulel (in
e! udes upJated. ... isod Commission', Rule&. Set>
temlle,3O. 1989) 5 \0 • d,sk IBM """'l*ible only.
U.~

..,.. . tile definitive guide 10 ........, packet~
lion ,.. ---<;..-yn Roe<!)- WIBEl Oroly $15.00

20NO l9 U.S. Repelle, Mlpbook by Will"""
Smillr. NdMQS The Guide Cor l....ling radio .......
leursgi_ )'00 tqseaI<, fre<fll<llCie>. and locations on
easy 10 read stale map, Includes ali 50 stares. and 28
1lOOMH•. $9.95.

OJR02 RTTY Todey /,,- lltI..f~_U rWJ Only
up-to-<lare RTTY 00::>k in . xistence. Cov. rsall facer> of
RTfV. _ <:tJrIIf'Iclleove RTTY auide eve, pub
Iislle<l , Fully illllSlriled , 112 page'. $11.50

fully illo<lraled "ilh phoros and ",hematics. highly <Je.
I-Oiled ...,.by.srep i""NClions sothar theoverage hob
byi" con do ...... perfotrnlllC< erI>aocm,; modir"",
tion•. This is an allllC\l' 00::>k IhlII has all ne" mods,
$17.95

03ROI World P'.II Servlen Fre-quencln
(RTTY) N." 5lh ed.ion,A~... IIIif'OIiI
""".ring ntd....1er}'pe ""'" """'itotinJ;--rootoi.. all
informillion-ontenna. """;_in8. lerminal unilS . plu.
"' e....,.;•• f....IM'ncy I"". Cov.rs l>S World Press
Se iee> breadcasling in English . "TheOriginal Press
Book "lI4pp,, $!I.95

UHFIVHF/PACKET~~~~~
I0A347 All About VHF Amll!eu, Alodlo" Wiman<
OtT W'5AlDX propagation. VH Fyagl and quad beams.
repealers and 00" they ...ort.. OSCAR salel it",. and bow
tousetllem. $11.95

09V II The BasH; Guide to VHFI1JHF HIm Aldie> b:r
F,Jtw,trl M. NnIl This hooil provide. a firsl introduc-
tionto life on .... 2.6 an<I l .25 meIe, band.as 11 asn.
JJ, an<I 1Oem. ",SO

01 P22 T... PICItel Aldie> Hlndboolt &, J L
M"J" KRJT" . . .on IIe.. piece of......t. Well """'"
telIding for bolb. elpetieneod and lhe ne'" pack<-

,ions for elpOJlding lhe ope'aling capabilities of VHF
",,,,,,,,,rs, Filled ...~h ill1e....ing Ie ' l , helpful phtM:".. 1-0.
bles . and rogu... , 517.95

11EE06 GuNlI to Emba88y EIpIOfllllle Communi
catlOfll /,,- Tom KIftile/ K2.-\liS Can<lKl and pro/>in8
... m;narion of. ...orldwkle . mbwy and (alleged) .op;.
"""t" rontrn"nical ion .ySIeTTI,..-.l nelwlllb. hi"";..
nation-by ·....ion direelOl)' 0( emba"l' sta1ions is in::lad·
ed. $10.95

1'11)11 1 1992 ShortwlVl! DlredCll"f' (71h ed.)" Bob
Gns.. ElI.nsively ..vised. .... """ 1992 Shott" a"" [1;
recIOt)' i' .... consummate DX.,·, bihle f", lhe ftlS! 30
MM. of radio spee!IIIm. i""iuding "P"lt>-dat. and acc,,,m
VlF infmmalion .. ....11 . 271l informarion ·packed and
illu" rared pagesinoon.eninll 81'i , II formal profrssion
allybound, $2l.9S

2ON(9) Vlnllge Radio 1887-1929 /,,- M_n E.
McMnllOll Reeaplu'" the . .. ilernent of the ...-ly doy•.
The...Ihoriw i.. ref."""", 00::>k f<>r historians tnd coIlee·
"'" $11.95
2ON094 ARick at the Sw~ch, 1930-19SO h, M"'fU
E. MeMolwtl Here's yout ehancelO ....pw...... "'rillof
old'lime rad io an<I ",IO\'ision. Browse lhrough ,"""'sand
J*oos and fascinalingold ads 0;""""" thef"'-g_iog
hobIJy of,.tio coIleeling, an<I per-\I>ps f,nd a It..,,,~ in
)'OO,o"n anic ",cell." $lI.!IS
2ONOJI:'i World IlrGed<:II1 Shltion Addrel. Boolc by
GerryL Duu, A ....... for .... serinuo ","",,,. .. liIlener.
Hundn:ds of adl!resscs for ;borl"''''' bruodo<a:.l Slilliotts.
Special section, ",th helpful tnformation to inc...seynu'
QSl p:n:enl-Oge. $11.95

01R26 World Wide Al'OneUlIca1Communl<:lUonl
&, Itobetr Ii. Ii...... Thi, 42 page book " as designed 10
updale and ""8me.. tile freq.....,y list. published in !be
Aeronaulieal CommunicllliOflS Han<lbook-HF Edilion,
COIIIeIl/< include A'rc..fIIAi, Ttatr", ConIfOI . Aircnftl
Com,p.ny Ope,alions, A.iat ion w. atlle, B.-oodca5l• •
A.,on' "lie,1 Flight T.m. Wo,ld"lde Mililary Ai,
Forces. AeroSeatdl.t Rescue. Aero la" F.nforeement,
NASA R ighi Soppotl . Aero Tenns .t Abbr..iaIiom and
Ae-ro T.-lical ldenlir"",. " .'5
II T89 Se.n.... Modifieallon Hlndboolt Vol. 2 b,
Bill Oed He.. iI is-o rompanion ro Vol, L In ft<t, Vol,
2 ha, , """lion that provides improved apptoodles ,nd
updaledleehn'ques for tile mod, in Vol. 1. The..•• 18
ne" . . ..iling modifrcarions for popul., ",annen and ia

quency , an<I COIIIlI')' _aIlmg in English . Freoctl.
Gennan.Spanish. and Ponugueso, Delailed Press Agen;:y
Pontai". l20 pp, $12.95

11M Tune in on Telephone Calli b, rotlO KneikI
KlAES Formatted os a fre<fll<'""y lis! ...illl del. iled de
sctiplion of each ...... iceand its Iocal ion in RF spee!IIIm
Provilh basic infunnotion for c....... Ii........getting .....,.
edand detoH, lor aolent <tlIhu.iasts. $12.95

03K205 GUldeto Radlotele!ypl (RTTY) Stltionlb,
J. Klinp./... Updated bo.,. """.rs . 11 RTfV stations
from 3MHl-:!OMHr. P.... . Militol)', Com.... rc..l.
Meleo, PITs. emhtssies.an<I mort. lOS pp, SU.95

l iAS10 AI, s.:.nGuld. to Aarot1llulal Communi
Cllion. (5th Edition)/,,- r_ K.uilel lliES Mo.t
compre,",n,l.. guide tomonitoring le rotliluriealcom,"",
niearlOll In the US. E"I""ded '0"over all Canadi... land
a;rpon. and seaplane 00"'. piu' Iis!ing. for Cenlral
America..... Caribbean. Nonh Atlanlil; . and .... Pacif",
T. rritorie•. $1• •95

07A66 Aeronltul iCIl Commu'*:etio..HIndbool"
ltafHrfE. E...... E""",,,ive,scholarly 1...."""" 01' shon
"a.-<: letorlalllieallillening, Woll orpniled. up--IO-<Iale ,
266pp ,519.9S

07R20 A Radio JoUl'nll1912·1l1010 /,,- It.... It....
1f/lJ;., ll-'llCRC A fascinating lrip through time. Easy 10
read . nd informari"", educalional .nd 'nlenaining. Anip
down ....mnry bine 1O Ihe..", doy. of todio. $7.95
II RFll The " Top secret" Regillry of US Govem
mint Rlldlo Freqllenclel (71h Ed.)., Tom K~eilel

KlAES This scanne, direaory has become the Slandord
refc1<1ll't lllllllC< furfreqnenoy and IJIber illlf""'""l infor·
mal ion ..Iating ro the eommuni<alions of fede,al agen
cies. 25 10470MH, . $1'-'5

I IF52 Ferrell'l ConIldIntIll Frequency Lilli COM'

piJoJ/,,- A.G. Ffoll;'" All f.......ncies from 4MH.
2lIMHl "",ering .hip. embo"y, ""'", Vol..... lmerpol.
...mIlers. Ai, Foree OnefT'wo. """'" 316"", $19.50
I ISR97 NllIo....1 Directory 01 Survtvll Radio F...
quencle. bJ TotIO KJ,~inf K2Af?S Han<ly and ooncise
rrierence guide 10high i""'.... <0111"""'".......f~n
eiesrequi!'ed by """i.ali"•. 1""ludes clIapIe, on wilding
e....rgency comm"nicaliotts tl\I.nna 'ySletll•. $11.95
II SMII SClnnerModificlllon Hanclbool<, Vol. 1.,
BiD Crul: f'rl>vides suaightfurward Sttp--by-Slep inIlrue-

IOA 346 ° Slmpl_, Low-eolt WI'I Antenn..
lor AldiG Amalfitrl ., Williano OtT W~S.411StaurJt

C~ .._. W2LX All N. ,, ! lo ...· eo>! . mult i-band
,nt.nn••: in••pen.ive ,",am,. " Invi, ibl. " onlenna,
for h.1Jm in " 1011gb" locations' Se... data . $11.50

OlA71l o P.-.c:tie.1 Antenne Handboalc by J_rqIr J.
Cur Design . build. modi/) . and inslall )'00' own antM
na•. C. .. . . 20· y... " I...n of l. chnie,1 " til '
ing. h., a un ique abilily 10 p~"n1 eompl.. IeChni·
cal coocepu in an easy.lo.unile.-.ran<l " , y, 411> JlI>.
$21.51

05A9~ ° Easy.up Ant.nt1ll. lor R.dlo Lilli. .....
Ind HImI by Erfwtd M. N<>I1 l iko '0 learn how 10
eon"""" low....... eo'Y-1"''''''' anIer\rIOS'! Eat.,."!' "".
Un"'" ...illllelp )'OO. $16.50

l0AJ4~ °Ileem Ant Handbook /,,- Will..... OtT
WllSAflSnwf Cn W1LX Yagi beam theory, con-
!tnrtion. "I"', IIIioo. Wi.. beams, SWR eu,.,..,.. Matching
'ySlem" A"m",," for >t:rious DX... . $11.95

IOA343 °All About Cubical Quad Ant.nn.. /,,
WifJiaM OtT WIlSA/IStaurJtC"""", lULX The "CI...ie"
on Quod de,ign. theory. 00II,,""""". upenlion New
food an<I marching , yOl."". New dara. $9.50

ANTENNAS

1l6S~11992PIIS'fl<H'Ito World BInd Alodk> /,,-Itrl.r
IWiotr4IB~t So"'"" ', LItI, Yoo can """" lhe
\II'1lf'Id al your r,ngenips , Yoo' lI g'" the latt<l.SlilJ.ion and
Itme g,.... lhe 1m Buye,', Guide and 1I'lOfe. JS4~es.

$11o.50

OlSII SnortwlVe ~1w-nI P..llnd PreHnt .......I.,FmlJ. 001<"""", Conci..guitle tolOO + shott".""
....i•• rs manufaclUted in the I... 20 y.ars , Gives ley
infO<mll'ion on each model incli.t ing """""'ge . di,play,
drcuill)'pe. perf""",nce. ne" ..lue• ....,.j val Ole,
l'hoIosorl most model,. TheBlue Ilook ofshott radio
. al.... 1m, 104 1"8<" .8 \\ x II. $11.95

07R25 The RTTY lillian«" Fredou....~ Ne and
. 'POnded """.ion, This 'l"'Cioliud OO>k oompile, i , 1
ibrongh 2S 0( the R1T't Us/me, N....I"",. It "."".ins
"p-to-dole. hard-IO-find information on advaneed RTTY
and FAX monitorin8 tedlniqnes and fre<fll<'""ie, . 224
peges. $19.'15

03C0\I ShorlWIVe Cllncleltlne Confldentill&, Ger
ry L Du k,em-. rsalld.n<lesrine bl'<>O<k;;Wing. COIInn)'
byeonntry; Ielk f=!U"ncies. othe' unpublished infonno·
lion: spy. insu!]<tlIs. f=btl ftghtots. Jebel. anatdl i"
radio, """,.. radio. C'ntrt:nl ]Xlblieation. 1141"ges, $11.50

03M221 US MllltaryCommunicatlo.. (Plrrt 1) Deal,
...rth us Militory COtt'<IIunieation c/wInc:I. orI shott.... ..
COlletS frequencies. background on p;>itll ro point fre
quencies for.... Philippine, . Japan and Ko.... Indion and
Paoif", ll<:uns, an<I mort, 102 poges $11.'5

OJMll1 US MilitaryCommunic.tion. (PlrI 2) em-.
.rs USCoaslguard. NASA. CAP. FAA. Depl ,ofEne®.
Fede,oI Emergency Management Agency. Disasler Com
munie..ions. FCC, Depl .of J...ice From 14 KC ro 9073
KC. 79page. , $12.95

03M22J US Milihlry Commu......tlonl (Plrl3) Thi,
I"n eompl.... 1I>e ..... 11""....1f""""ncy Ii" of US Mili·
101)' service,. from 1l'I93 KC to 27.944 KC. 78 page'.
$11.95

0lJS42 The Scan..... USI......•• Hlndbook ., &/.
It<lI'd s-re N2BFF Gel !be ""'" ,,"I of y<JOl """"....

radio. CO"".. getting star1ed, "'......rs and receivers. an
_ . eo",;al cable. accessorie•• compu"" OOfIIroIled
monitoring. lI'lOfe, $14.95

03S208 Alodioleletypl Prell Brolllk:llhI/,,- Mk1llle/
.se-.. Covers ",hedule& of Press SeMees by lime . f..-
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Hours of Operation
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Sat 10-3

FREE SHIPPING UPS SURFACE (except towers/antennas)

9500 Cedar lake Ave., Suite 100
Oklahoma City, Oklahoma 73114
local & Info (405) 478·2866 FAX (405) 478·4202
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FTS·22
SP·7
DVS-3

, frequency Range:
FT-5200
2M: 140-174 MHz RX

140-150 MHzTX
70 em:430-450 MHz RXfTX
fHi' OO
70 cm: 430-450 MHz RXfTX
23 em: 1240-1300 MHz RXfTX

· 32Memories (16 per band)
Odd splits on any memory

· CTCSS EncodeBuilt-fn
· Dual Receive with Balance

Control
Full Duplex Cross-Band
Operation

· Built-I nAntennaDuplexer
· Backlit DTMFMicrophone
· Automatic 8 level Display
Dimmer

, Built-In Cross-Band Repeat
· Rf Outpul Power:

2M: 5015 wan (higMow)
70 em: 35/5 wan (higMow)
23em: 1(Vl wan (higMow)

· Accessorin:
fAC"" DTMF Paging Unit
YSK·ll 20' Trunk Mounting

Kit
cress Dual Decoder
External Speaker
Digital Voice
Recorder Unit

MW·l Wireless Microphone
!Controller

Here 's another
fuesu f.'xcfusi w !

The !>fW-1 Wireless .'die
with Remote Control:

our
D on't have the answer'? Yaesu does. II 's the

exclusive removable front control panel ofthc
FT-520016200 - the smallest, lowest priced dual-band
mobile radios made.

With the use of the optional adjustable control panel
bracket kit, you can conveniently mount the "smallest"
control panel almost anyplace in your car and mount the
transceiver body out of sight. When you leave your car,
snap off the 5 oz. front control panel and take it with
you. Now your rig's secure. For safer autopatch
operation at night. you'll find another Yaesu exclusive 
a back-lit DTMF mic . And there's also a built-in anten

na duplexcr and easy-to-read dual full-frequency liquid YAE S U
crystal display.

Now you have the answer, 100. The FT-5200 -
packed with features, affordably priced. Don't have Performance without compromise?"
one? Better contact your dealer today!

C 1992 Yaesu USA. In l0 Edwaros Road. temtos. CA 90701 (310) 404-2700

Sl:«futloo" SUIllId to~WOlhalll rda. Sptd ." 0UQIlleell odtf .......... baPds. SaInI • .'"~ oPbOtiS art stJnl:bf1I inC8fQin .... ChD WIIh l'OU'" lueal Ya!$U de*" 101 specifJc 1lirIIIIS.
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