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Fixed, mobile or JXlII3bIe. ICQ\fs new IC-725
deli,,,,, . perfoonance. Th:
""'Y-IlHJIl":11e1C·725 ICW s wood·
renown exrdleoce in cirarit desigffi. versatility
aOO dqmJabi!itv.Your enjojTnellI "a1IO gua
ranteed with IC6M'sooe fuI1j<:lf warranty'
SMALL SIZE, BIG PERFORMANCE!
Extraordinary fufonnance! Includes: 160
through 10 meter operation • 100 watts output
• Shortwave nx:epIJon from 100kHz 10 33MHz
• SSB, CWaOO AM modes (FM optional) •
Sersitive 10Sdb dynamic range !lX""''' •Low
noise OOS S\Iitdting • P.meI-seIectabI RF preamp
aOO attenuator • Dual VFO's • Selo::tabIe
AGC •~ full duty Cjde finas,

GI.OIIIi·SPAN ING OPERATION!
Full Featured ~tion! 26 tunable rnetTlOIies
with B:uxI Stad<ing Rfgistm wltidl enaNe joo
10 store a!nxjlm)', S\Iitch Ixlnd.\ aOO return 10
the stored lnxjIm)' • 10Hz digital!nxjlm)'
display • Three tuning raies • Three '<lli1
modes • Highlyelflrtive Noise Blanker . RIT
• Semi-QSK CW• Optional narrow CW
mter • Buih-inAH·3amtroller . IC-725 mea
sures only9.0x3.7x9.4 inches (H, W, D).
Optional AII·3 automatic aOO remote antenna
twter for mOOle aOOrooabie""""lion. Plug;

C >Zi ItII1CC2

l-.

directlvinlO the IC-725. \lfideim~
matching range Mating whip unit (AIIl-B)
lx:X5 10 auto'sframe. wats 110-10 meIet>.

o
ICOM

First in Communications
~~ nc.. 231j).lT6Il "'Ill NE,8eIEMJe. WA 9EOO4
eusl_ SerW:e HoIlint (206) .t54·7619
3150 Premtr~ So:JlI! 126. MIg. TX 75003 1m F'tolm.~.

51.- 201. AIIa1a. CIA Jl349
IX*~ ACMol rJ IXJ,l An'IRa. ec.
1m · 151Gel. tN: g, Rchrod Be V6X 2UCnda
AI_ '1+ •• ".lltllIatl CI'tlI9 ...... _ (J <Dpa' AI O),l........."...,~~IINnjIW'M_ 7'2S1.
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No Other Low Cost Simplex Patch
is as Advanced as our CS-700 ...

Intelligent Interconnect
IriIOOEL CS·1l;lO

• • • •

• 9 Number Autodialer • Last Number Redial • Automatic Set-up
• Selectable: VOX Controlled or VOX Enhanced Sampling

• Built-in Programming Keyboard and Digital Display • Hookflash
• User Programmable CW ID • Fully Regenerated DTMF or Pulse

Dialing • Automatic Busy and Dialtone Disconnect • Remote
Controllable Relay (Relay Optional) •• • and more.

The new CS-700 is a microcomputer
controlled sampling interconnect that will
add lully automatic radio telephone
capability to any existing simplex base
station.

User selectable VOX enhanced or VOX
control led sampling gives a choice of
sample rate reduction , or, no sample
interruptions while the land party is
speaking.

The built-in keyboard and display give
total control of all user programmable
features, e.g. toll restrict, CW ID, access
codes , timers, autodialer memory, etc.

The CS-700 interfaces quickly and easily.
Only three simple connections required .
Automatic sample window set-up and user
programming defau lts assure a speedy
installation.

CALL OR WRITE FOR
MORE INFORMATION TODAY

Connect Systems Inc.
2064 Eastman Avenue, Suite 113

Ventura, CA 93003
Phone (805) 642-7184

CSI IS a regIstered trademark 01 Connect Systems Inc
Num~ 12 on your Feedback cerci



Numbft 1on yourFeedbKk card

A Basic Tool Kit

WELCOME NEWCOMERS

- Soldering ir()l1 kIt, includIng a desoldering 00viCe .

-Mull imeter to measure voltage (in volts). currenl{in amperes), and resistance
(in ohms, represented by Ol·

- IC (integrated circuit) extractor.

-Needle-flOS& pliers.

- Diagonal wire-<;un,ng pliers.
-Blade and PhIllips screwdrivers,

«Set of nut drivers.
- Wire stripper.

- A box lor storing junk; t.e.. valuable parts. components, and miscellaneous
items from diverse sources.

- If necessary: A hidIng place to keep your tools SO that family members will
have 10 ask before borrowing.

· If posarble: A Inend with experience and extras. such as an oscntoecope. a
frequency counter, signalgenerator. etc.

Glossary

Evening Electronics Projects, by
Calvi n A. Graf and Richard S.
Goss, as a good book for begin
ning construction. It's easy to un
derstand and use. No words are
wasted, but neither is it too
sparse . Look lor it in " U nc le
Wayne's Bookshelf" in this issue.
The 16 projects include modifica
tions for your telephone, an audio
continuity and voltage tester, pi>

larity-sensing continuity tester us
ing LEDs, "probevolt," LED
voltage and polari ty indicator,
poweralert, a light-sensitive audio
oscillator, and more.

Since then, I've come across
another book while prowling
around the bookshelves-First
Book of Modem Electronics Fun
Projects. edited by Art Salsberg
and published by Howard W.
Sams & Company. It has a good
getting-started section as well as
some useful electronics projects.

To begin, you need a few tools,
some inexpensive parts, and a lit
tle knowledge, beginning with
safety precautions. Ham books
for beginners, such as Tune in the
World, have photos of compo
nents to help you learn how to
identify them, and descriptions of
their characteristics, properties,
and uses . Fo r soldering, see
WB9ART's "Soldering Sidebar"
in the August 1988 issue. Check
"Tech Tips"for PC board fabrica
tion and other information on how
to do things laster, easier, and
better. .. .de Linda KA 1UKM OJ

Rig A ham radio, or transceiver that both receives and sends; a separate
transmitter and receiver regarded asa unit.

radios, you can customize your
equipment and economize at the
same time. However, the tcuow
ing warning applies to modifica
tions as well as repairs .

Beware of Repairs

Repairing your equipment is an
other aspect of the home-brew,
do-it-yourself way of th inking. Be
fore you take the screwdriver to
your new commercial ri g to ex
plore the possibility of repairing it
yourself, read KB1 UM's cotumn
on " Fix or Ship?" in the June
1989 issue of 73. What if you blow
it (metaphorically speak ing , I
hope) and void your warranty?
What if , in spite of your best inten
tions. you not only fait to fix, but
further damage, your rig? KB1UM
tells you how to decide what to do
so that you can avoid trouble.

Check the February, March,
and August 1989"Ask Kabooms"
for advice on troubleshooting
circuitry, knowing which co mpo
nent to suspect first. and how to
go about reading schematics.

Am. teur Radio Bands You musthave an amateur radiooperator'S lieense to
operale on the ham bands. There are dttterent types of licenses with
dIfferent privileges. The Novlcelicense requires minimal theory and Morse
code at5 wpm, Privileges lor this license include operatin9 on si ~ ham
bands-the 80. 40 , 15. 10, and 1.25 meter bands; and the 23 centimeter
band-in specific modes, such as VOiCe orCW (continuous wave.or Morse

-I
CB Citizen's Band; Ihe 11 meter band from 26.965-27.405 MHz. Anyone may

operate CB wnhout a license as long as FCC regulations pertejntnqtc this
band are observed,

Components Parts or Devices in a Clrcuil. such as resistors and capacitors.

Home-Qrew Oo-tt'yOYrsetf' Practiclng creatIvity.

Junk Potentially valuable miscellany.

Modification You canmodify a home-brewed orcommercial device, Modifica·
nons range from very slight changes in existing equipment to massive
overhauling.

PC Board Pnnted cirCUIt board

Rep8ir A repair may sometimes be equivalent Co a modifIcation. especially by
the manufacturer 01 new equipment lor which you have a warranty, Modifi
cations usually void the warranty.

Repairs which make the rig better than il was before it broke down.

are certamly mo<lJIicatioros. Simple "re-pairs" (for e~ample. you re
connect a spring to a plastiC part) only restore the equipmenlto its original
condition.

Essential Tools

Have you ever wished that you
knew at least a little bit about con
struction techniques so that you
could Change just one or two
items on a device? A little change
can make a big difference. Maybe
you'd prefer an LED to that annoy
ing buzzer.

In the November " Welcome
Newcomers," I mentioned One

Modificatio ns
are Home-Brew, Too!

How often have you bought a
piece of commercial equipment
that was absolutely perfect in ev
ery respect for your needs?

Mod if icatio ns are popular. In
1989, 73 published 26 articles on
modifications for existing equip
ment, in addition to 78 horne-brew
construction projects. See the
" 1989 Annual Index" in the De
cember 1989 issue lor a list. The
Uniden modifications have been
some of the most popular this
year. When you look over the
" 1989 Annual Index," also note
that any updates (corrections, ad
ditional information, etc .) in fol
lowing issues are referenced right
below the article entry so that you
can find them easily.

Many people inherit Of buy CB
equipment which they wish to
convert lor operation on the ama
teu r rad io bands. We receive
many requests for copies of CB
to-te articles, the earliest in this
series dating back to May 1977
(end an SASE for a list). Apparent
ly, the early CB-t0-10 articles are
still useful . Which brings up a
point: If you have used the infor
mation a CB-to-1 0 article to modi
fy equipment, please write or call
us about the results.

Modifying used equipment is an
alternative to buying expensive
new equipment. If you enjoy work
ing with tools and the innards of

brew is the spirit of creativity ,
Other people know this spirit in
other ways, such as in building a
house, tastefully disguising left
overs, painting a picture, writing a
book, or discovering a new way of
doing business.

The Spirit of Home-Brew
Almost every day one 01 us

in the editor ial ollice rece ives a
call Irom an amateur radio opera
tor who 's excited about some
th ing he's home-brewing or
modify ing ,

"It may not work as well as
a commercial transceiver, but I
get more saustaction out of cper
ating it."

" Everytxxly told me it couldn' t
be done, but I'm doing it, and I
want to send you an article on it as
soon as I'm finished testing it."

" It's just so much lun to use
something you've PUI together
yourself , You know it lns.de and
out, and if you want to modify it,
you don't ha ve to guess about
what's inside ."

Our callers are more than excit
ed; olten their tone 01 voice con.
veys religious jOy in the art 01 ere
ating something that didn't exist
belore. And what is more reli gious
than creativity-than being acre.
ator , with at least a small "c"?

Sure, the t ransceiver already
existed before our caller bui lt
his-but his transceiver didn't. It's
one 01a kind . His transceiver is his
baby, and he 's proud of il.

Of course, sometimes hams do
invent new equipment. such as a
type 01meter or relay or filter that
didn't ex ist before. Or they use
existi ng equipment and parts in
ways that no one else has done
belore . But whether a ham starts
from scratch or just slightly modi
fies his shiny, store-bought equip
ment to suit his needs, the feeling
of satisfaction is much the same.
Only the intensity varies, depend
ing on the person's perception of
his accompl ishment.

At bottom, the spi rit of home-
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Contract : This is a legal document. Merely by reading this, you are agreeing to ge, oul 01 your
everlasting rut and try somelhing new-like packet or OSCAR. ThiSwill keep you from making lh. Sil9tll
Key hSl without h'ling a linl•.

DEPARTMENTS
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71 DealefOirectory
46 OX
17 h edback Index
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74 New Products
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88 Propagation
52 QRP
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80 Special EYents
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Book"""
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Number 2 on your FftdbKk c:.rd

Wayne Green W2NSOIl

NEVER SA Y DIE

Continued on page 68

buying beller video equipment in case
th is gets popular.

I can talk about the time when we
came " thal close" to losing amateur
radio. I ....as there. SO I know 'fI'hat hap
pened. I can talk about how hamming
....as lilly years ago-which you proba
bly already know . I can talk about new
ham technologies 'NIlieh can be deve1
oped. I can lalk about educalion. wel
la re. drugs, the China mess. how to
save amateur rad io. entrepren8lJrial
Ism, cull ing college costs, no-ecce.
how rrscrccomacters got started , how
Radio Shack saved IBM, why IBM is
now in trouble , how Texas Inst ruments
blew $800 million and Ihre.... a....ay
billions , ho.... Ihe Incentive l icensing
disaster happened. the tatesl in low
magnetic field developments, commu
niCating 'Nilh the dead and wilh alien
civilizations, EMP, ho.... life started.
how the mind works. the old RnY
days, how hams started cellular radio.
how repeaters gol organiZed, how to
clean upour bands, how to pol K1MAN
and KV4FV out of the }amming busi
ness. etc. WIlat' 1I yoo have?

Wilh some encouragement I'll build
up a library of video talkS which you 'll
be able to use 10 further discourage
kids from coming 10 your club meet
ings.

Killer Blanket s II

Dr. Ross Aday KU61 , in his presenta
t iOn at the 1989 ARRl SW Division
Convention on the effects 011cMr ener
gy 60 Hz magnel iC foelds on our bodies.
had an interesting comment to make
about the press: " .. .wnsn the press
says that this is controversial, ....hat it
really means is that the reporter is too
uneducated and too slupid to under
stand what he has been told."

The November ConSUmfjf Reports
devoted two pages to discussing the
dangers o. using electric blankets
and four pages to raling comforters to
use instead. In case you cIon 't read CR
(tsk), one of their lop recommendations
is the L.L. Bean "S406KK at $84. They
also gave good grades 10 Springs Per
lormance Jewellone Solids at $33.
They found that goose down lill,ng was
no warmer than syolhelie-filling. only a
whole 101more expensive, That's good
news 'or allergy-prone people like me.

By now. unless you are truly insulal·
ed from the real 'NOrid by fUnCIlOOal
ill ileracy (yoo can read. bul you don ',

bolher). you've been readmg an in
creasing number of articles on the dan
gers0'magnetic fields-such as in the
Oct. 31s1 Business Week.

I also recently read an inleresting
art icle on eKper,ments .... ith animals
which have been oriented a....ay from
the Earth 's magnetic field , with some
startling results to their oeveicceenr
even with as litt le as five degrees 011
the north-south axis.

Gellin g ba ck to Ross. he 's right
about the press-a distressingly high
percentage 0' reporters are woefully
uneducated. This put me in mind 01 the
hams who meet me and start out by
saying. " Well. I cIon't always agree

po rt Lambada CDs and casse ttes.

They'll sell like erazy in a 'ew monlhs.
And I'll bet Sherry's how-IO video will
be the best seuee or her SO -+- videos.

The dance is graatfun, real easy to
learn , and if' s the closest thing to tha
sex act on the dance floor. The kids (01

all ages) will love il .
Nope. no hamming. I'm going back

in mid-February 10 Munich and then
driving to Vienna. c rekow and Prague.
I hope to meet ham groups then. May·
be you can help?

I'll be in london lor the Thanksgiving
long 'N99kend_In Jan uary if's CES in
Las Vegas, the annual ham skiing bash
in Aspen (9·16th), men Cannes lor a
music conference at the end of the
month.

n l be in lA March 9-1 3th lor a mu
sic cooterence, if lhere are any clubs
who need an exhausted old ham
speaker . MObile (ALI April5-6th for my
Drum submarine r8lJnion . Dayton the
261h. May 29-June 2 Nashville for 8f)

other music conference. Chicago June
3-5th for CES. That's about al' I've gol
on my 1990 dance card so far .

There's a la ntaslic scuba trip to a
virgin reef in the Bahamas coming in
July if you' re inlo diving. I'm hearing
Irom more and more ham divers inler
ested in my organizing combo diving!
ham visits to the rarer Caribbean Is
lands. Are you game? Want to cope
.....Ih pileups?

With all that travel I won 't have time
10 gel to many hamlesls-and even
fewer ham club meet ings. II your club
would like to have me speak, here's
how ....e can do II. I have a couple of
8mm video cameras here, so if )'Olin
write down some questions that you'd
like to have me answer or lop ics you'd
like me to talk about, I'll get logether
.... ith Jim Morrisselt K6MH and we'll
video my answers. We 'll lhen copy the
8mm to VHS lor you and send you lhe
tape. I cIon 't know how long it'll be
could easily run an hour.

The video quality won 't be all that
great- and I'm nOI about to spend
$3 ,000 more 10 buy hNo new HigtHl
cameras SO you'll get broadcast quali
ty, But it'll be pretty good. II should be
interesting meeting entertainment for
you. Beller than some guy Irom Publ ic
ServiCe.

Send me S20 and your list 01topics .
That'll cover the blank tape . pack ing,
mail ing, with a little left lor eventually

Munich

One result of having a couple 01
darned good assistants is that I have a
little more treedom to Iravel-at seaet
on ....eekeocs . On the last 'ew week
ends I' ve been able to get a....ay and
give talks at the Hunt sville and
l ouisville hamtests. go 10 los Angeles
lor a Kenwood ne.... product unveiling
and I even went on a scubaodiving
Caribbean trip . I' ll put the story otmat
Irip on the 73BBS. in case you're inter
ested in diving. II would take up 100
much room in 73. even though I know
you'd enjoy my adventure.

So what about Munich? Wall , a cou
ple ....eeks ago there ....as a story on
PBS radio aboul lhe new dance craze
in Europe. the lambada. I noted this
for my ....ue. Sherry, who produces
nc....-e-cance videos. A week later she
saw the Lambada on a TV news report
and decide<! iI was gelling time to pro
duce a video .

Kalhy. the star 01 her vcees. had
never heard of the lambada-and
worse. was unable toeven find a dance
teacher ....ho knew how to do it. Well.
n's popular in Europe , so let's go over
and video tape some people daf'lCing it
so Kathywill be able 10 do a video.

I gol in touch with some publishing
trlends in Munich and the next day we
were on our way. We arrived Saturday
afternoon and had our video done be
fore midnight. We even found a dozen
lambada CDs in the local record
stores!

The Lambada is a rmxture 0' dirty
dancing, the samba, bossa nova. tan
go, cna cna and a few other Braz ilian
dances. I intervie....ed a Brazihan dance
teacher in Munich and was promised
an article 'or my music maqazme on it.

When I saw how enthusiaslically the
otherwise slaid Germans ....entlor the
dance. I knew it would be big in Ameri
ca. I ....enl along to help Sherry do a
video. but I ended up deciding to im-

Thewayit lookSto me is that the ham
club ne....steuers I read renect our
grassroots. The message is clear: We
really don't care. I'm gelling the same
message loud and clear Irom 90% 01
the ham industry, so all this controver
sy over no-code is just wheel-spinning.
Much ado over nolhing , 10 coin a
phrase . NCKOde will only have some
meaning if we' re going 10 do some
thing about crononnc amateur radio.

HoHum-
No Growth Again

Judging from 99% of the ham
club newsletters I read, there's at
most zero interest in doing any
thing abou t preserving our hobby.
Fine. if that's the way you really
want it . ThOugh I'll sure miss arne
teur radio, I've got enough other
interests to keep me busy. like
this last weekend . lor instance.
when Sherry and I zipped over to
Munich on a quick business trip.

Unless you're deaf, dumb and
blind. you know thai the FCC li
cense counts are a disaster. For
insta nce , during the first nine
months of 1988 there were 31.000
license re ne wals , Du ring the
same pe riod in 1989 we had
3,300. That 's only a 90% drop in
renewals. so what's to worry? We
need new hams. nOI those old
worn out retreads, right?

Afl er all, Novice Enhancement and
the enormous push by ham clubs to
license newcomers has been fantasti
cally success'ul. I know that's true be
cause tread n in another ham maga
zine-and they wouldn 't print it il is
weren 't true, But where have all these
new hams gone?

The FCC figures shoW us w,th an
actual grOwl h of 0. 1%. We ll heck.
that's a bummer. but I' ve been reading
about the proposed new ARRl no
code license-just wait' II tha i hils'
Su re . li ke the same deal d id in
Canada, where in ten years they've at
uectee less than 100takers. We're big
ger , maybe we can pull in a Ihousand
new hams in ten years.

They tr ied a similar no-cede license
In Bntaln , too. Otdn't do much tor them
emee. Maybe n's time to give up and
sell our gear 'or what we can White Ihe
selling is good.

No-code really worked in Japan. but
eVefyOne knows they 're smarter and
much harder work ing than ....e are .
They have a tremend ous nationa l
pr ide-something we used 10 have and
us old t imers stili remember With nos
talgia , They' re working hard lor Japan
and ....e'ra 'NOfking half-heartedly for
ourS4!'lves-as long as 'NOfk doesn't in
terfere too much W'Ih our pe rsonal
tives. Pass me another siK-pack.
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SpecIIIC"tiof!s "tIC! poces suO/eer ro e""nge w,r/lOUf norlCe or ob/JgilrlOn
Complele serv.ce manu,,'s a,e av"ilitb/e for all KenWOOd r,,,nsee,vers "nd mosr sccessones

,
•

• BT-6 s-een AA battery case • DC-1/PG-2V
DC adapter . HMC-2 Headset with VOX
and PTT . SC-22 and SC-23 Soft case
• SMC-30/31 Speaker mrcs.• WR -1 Water
resistant bag.

KENWOOD U.S.A. CORPORATION
CO MMUNIC ATIONS & TEST EQUIPMENT GROUP
P,O. BOX 22745. 2201E. Dominguez Street
l ong Beach.Ca 90801-5745
KENWOOD ELECTRO NICS CANADA INC.
P.O.BOX 1075,959 Gana Court
Mississauga,Onlario. Canada l 4T 4C2

KENWOOD

.Supplled accessories: Dual band
rubber-flex antenna, PB-6 battery pack ,
wall charger. belt hook ,wrist strap,
water resistant dust caps.

Optional Accessories
• PB-5 7.2 V. 200 mAh NiCd pack for 1. 5 W
output . PB-6 7.2 V. 600 mAh NiCd pack
• PB-7 72 V, 1100 mAh NiCd pack . PB-8
12 V, 600 mAh NiCd for 5 w outout e PB-9 7.2 V,
600 mAh NiCd with built -in charger . BC-10
Compact charger . BC-11 Rapid charger

•
WO

TH-75A
2m170cm Dual Band HT
The newTH-75A Dual Band HT
from Kenwood Is here now! Many
of the award-winning features in
our dual band mobile transceivers
are designed into one hand-held
package.

• Dual Watch function allows you to
monitor both bands at the same time.

-1.5 watts on 2 meters and 70cm:
5 watts when operated on 12 VDC
(or PB-8 battery pack).

• large dual multi -function LCD
display.

-10 memory channels foreach band
stores frequency,CTeSS. repeater off
set. frequency step information, and
reverse.A lithium battery backs up
memories,Two memories for "odd
split" operation.

• Selectable full duplex operation.
• Extended receiver range:

141-163.995 and 438-449.995 MHz;
transmit on Amateur band only. (Modifi
able for MARSand CAP. Permits required.
Specifications guaranteed on Amateur
bands only.)

• Uses the same accessories as the
TH-25AT (except soft cases) .

• Volume and balance controls,
plus separate squelch controls on
top panel.

• Super easy-to-use! For example. to
recall memory channe l. just push the
channel number!

• ClCSS encode/decode built -in!
• Automatic Band Change (ABC).

Automatically switches between main
and sub band when signal is p resent.

• Automatic offset selection on
2 meters.

• Tone alert system for quiet moni
toring. 'vVhen Cl eSS decode is on.
the tone alert will function only when a
signal with the proper lone is received.

• Four ways to scan, including dual
memory scan, with time operated or
carrier operated scan stop modes,and
pr iority alert.

• Automatic battery saver circuit
extends battery life.
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Out 01 Data

Fuji DU Line

Ham of the Year Award , The
Westlink Report , 28197 Robin Av
enue, Saugus CA 91350.

Extra
Quake Acllvity

••Thanx.
. , . to all those who contributed
to this month's QRX. They are:
Westlink Repor1, JARL, AMSAT
NA,CRRl, ARRl, GB2AS, JRRl ,
Telex, and Broadcast Television
Maqaztne . Keep your photos and
news items roUing into QRX!

WD6BPT at the St. Judes Hos
pital and Rehabilitation Center
in Fullerton, Cal ilornia, was acti
vated following las t month ' s
Northern Cal ifornia earthquake.
The station came on at the re
quest of the National Disaster
Medical System . Manning the sta
lion, WA60PSand N6FSl spent a
day obtaining the status of hospi
tals in the affected area lor the
NOMS coordination center in Min
nesota and the national head
quarters 01 the Red Cross.

Zenith has dumped out 01 the
PC market . The last 01 the truly
" domestic" US manufacturers 01
home el ectronics has quieted
speculation that it was backing
out of the consumer market by
selling its computer division to the
Groupe Bull 01France. The com
pany says it will now concentrate
on home entertainment and allled
market s.

The Japan Amateur Rad io
league (JARll has announced
termination 01 the operation 01
Amateur Satellite JA5-1JFUJI
OSCAR 12 effective November
5 because of low power genera
tion.

Japan plans to launch its sec
ond amateur satellite, JA5-1B, in
February 1990. To help publ icize
the event , the JAAl recently
placed special events station
8J6JSB into operation on all of the
HF bands. it's operational from
1400- 2000 UTe weekday s ,
1400-2200 UTC on Saturdays,
and 1000-2200 on Sundays and
holidays.

Brando under any of his many
causrans. and if you have a vivid
recollection of the contact, Peter
Manso would like to hear from
you. Write him at PO Box 668,
Truro MA 02666. Also, see the
classified ads in the November is
sue 01 OST, page 180, for more
information.

DeUveries of the new Instant
Track program fntcrmet ton
Irom Proj ect OSCAR were
scheduled to begin on 1 Novem
ber, but they've been delayed . If
you ordered it before that date ,
you will eventually receive a Ilyer
with information about the pro
gram. They were assembling the
mailing in los Altos Hills, Cal ifor
nia, on the day the area was hit by
the 7.1 magnitude earthquake .
Shipment is now being resumed.

Instant Track
Delayed

Anenlion All
Parents, Teachers
and Students

The nominating period is now
open lor the 1990 Westlink Re
port Young Ham 01 the Year,
The award, widely supported by
industry, is given annually to a ra
dio amateur, 18 years of age or
younger, who best epitomizes tne
accomplishments 01 youth in ama
teur radio as related to community
and amateur radio service on a
local. regional, or national level ;
promotion of international good
will through amateur radio; pro
motion 01 high ethical and moral
values through amateur radio ; ed
ucation through and/or with ama
teur radio, or any combination 01
the foregoing.

To qualify. a candidate must
hold a valid FCC Novice class or
higher amateur license, be a resi
dent of the United States, and at
tend an accredited learning insti
tution. Letters of nomination are
due no later than 1 May 1990 and
must be detailed , accurate , and
contain substantiating data to any
and all claims made. The 1990
award presentation will take place
at the ARRl National Convention
in Kansas City in June 1990. Send
nominations and substant iating
documentation to 1990 Young

getting a welcom e surprise
from Pac ific Tetephone. Word is
that the co mp an y wi ll soo n
change the service lor amateur
autopatches I rom commerci al
rates to residential rates. The ex
act date for the change is un
known, and it applies to Pacific
Telephone customers only. II your
autopatch is on General Tele
phone, you will have to wait a
while longer to see how they re
spond to the Pa c Tel policy
change.

Brando

Micronesia

Canada shOUld have its re
v ised amateur radio l icensing
structure in place within a year.
AU indicalions are that things are
on schedule with the DOC Regu
lations. The syllabus and question
banks are expected to be ready in
March 01 1990. The new regula
tions will be promulgated lor sev
eral monthS before implementa
tion of the restructured Canadian
Amateur Service takes effect in
September.

On October 12, the United
Stat es and the Federated States
of Micronesia (V63) entered into
a Th ird Party t raffic agreement
co veri ng amateur radio , The
agreement permits hams in both
nations to relay personal mes
sages on behalf of the citizenry. In
addition , the agreement stipu
lates that when public telecommu
nicat ions are not available, as in a
d isaster, communications relating
to the satetv of lile and property
may be handled by amateur oper
ators in the two countries . Com
mercial messages are prohibited.

One 01 the nation 's leading
authors is look ing to ham rad io
lo r help in his next book. Peter
Manso is the author of Mailer, His
Life and Times and other best
sellers. Manso has won counuess
awards lor his work, and now he
has undertaken to write about one
of the world 's best known actors,
Marlon Branda.

Brande, an amateur radio oper
ator, held several causrans over
the years, including WA6RBU and
F00GJ. If you have ever worked

IE·land Changes

OSCAR 13
SuUers Second Hit

Calilornla hams who own au
topatch repeaters may soon be

Ja pan Ham-Fa ir '89 t urned
out to be one of the largest ama
teur radio gatherings ever held .
Approximately 58.000 attendees
from 14 nations visited this mas
sive ham convention, held Aug ust
25-27 at the New Hall of the Inter
national Trade Cenler in Tokyo,
Japan. The list of dignitaries in
cl uded IARU Presid ent Richard
Baldwin Wl AU and Chinese Ra
dio Sports Assoc iation Vice-Presi
dent Cheng Ping eZl CP.

SP Now Mobile
Polish amateu rs are now al

lowed to operate mobile, it was
announced at the recent SP OX
Convention in Warsaw. Eventual
ly, mobile operation will be a nor
mal part of SP licensing proce
dures, but right now Polish hams
must have a license endorsement
to use the new privileges. Packet
is also expected soon, with a new
SP Packet organizat ion officially
formed during the OX gathering .

OSCAR 13 was again put off
limits to genera l ham use on Oc
tober 29. AMSAT-Dl in Germany
sent an urgent notice to all satel
lite users that apparently solar ra
oreucn has again corrupted the In
ternal Housekeeping Computer
on the satellite. A-C-1 3 had the
same problem a few weeks ago
and was down lor almost a week.
Graham Ratcliff VKSAGR in Aus
tralia will attempt to re-start the
computer. He will keep everyone
posted on the condition of the
bird.

In a related matter, Ross Forbes
WB6GFJ of Project OSCAR in
forms us that the North American
DCE Gateway now funct ions on
incoming traffic only. Some of the
gear was destroyed during the re
cent San Francisco earthquake.
The equipment will soon be re
placed .

Double Dayton

Autopatch
Phone Rates
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• M. CH /VFO CH sub-dial. 10 kHz step
luning for quick QSYat VFO mode.and
UP/DOWN memory channel lor easy
operation,

• Selectable full (aSK) or semi
break-in ew.

.31 memory channels. Store fre
quency,mode and CW wide/narrow
selection, Split frequencies may be
stored in 10 channels lor repeater
operation.

• RF power output control.
• AMTOR/PACKET compatible!
• Built-In VOX circuit.
• MC-43S UP/DOWN mic. included.
Optional Accessories:
• AT-130 compact antenna tuner . AT-250 auto
malic antenna tuner • HS' 5 /HS-6 /HS-7 head·
phones . IF-23 2C/ IF-10C computer Interface
• MA· 5/Vp·1 HF mobile antenna (5 bands)
• MB·430 mobile bracket . MC·43S extra
UP/DOWN hand rrac. e MC-5 5 (B,pln) goose neck
mobile mIC.• MC-6 0A fMC-80fMC-85 desk rmcs.
• PG-2S exira pc ceme s PS-430 power supply
• SP-4 1/ SP-5 0B mobile speakers . SP-4 30
external speaker . TL-922A 2 kW PEP hoear
amplifier (not for ONOSK) . TU -8 CTess lone umt
• YG-4 55C-1 500 Hz deluxe CW hiler. YK-455C'1
New 500 Hz CW hiler.

Complele se-vce manuals are ava,/able '0' all K,m w ooa
Iransce,,,el.; and mos! eccesscnes SpeCIl,cal,ons, le<llureS,
and !)fJces-nesublec! '0 change wI!I,OUrnOIIceOf obl,gaJ,on

KENW OOD U.S.A. CORPORATION
2201E.DommguezSt.. l ong Beach,CA 90810
PO. Box 22745, l ong Beach, CA 90801-5745

KENWOOD

• New Feature! Programmable band
marker. Useful for staying within the
limits of your ham license. For can
testers. program in the suggested
frequencies to prevent QAM to non
participants.

• Famous Kenwood interference
reducing circuits. IF shift, dual noise
btankers. All, AF attenuator, selectable
AGC, and FM squelch,

TS-68~OS~=------:::::;:::::=:::::;::::;:l
All-mode multi-bander
• 6m (50·54 MHZ) 10W output plus a" HF

Amaleur banos (100 w outoun
• Extended ern rece iver frequency range 45 MHz

to 60 MHz, Specs guaranteed from 50 to 54 MHz.
• Same tcocto ns 01 the 1S-1405 eeceor optional

'.QX (VOX· 4 reqUired lor VOX oreratoen
• creernpnuer for 6 and 10 meter band

Of a
TS-140S
HF transceiver with general
coverage receiver.
Compact, easy-to-use, full of oper
ating enhancements, and feature
packed. These words describe the
newTS-140S HF transceiver. Setting
the pace once again, Kenwood intro
duces new innovations in the world
of " look-alike" transceivers !
• Covers all HF Amateur bands with

100 W output. General coverage re
ceiver tunes from 50 kHz to 35 MHz.
(Receiver scecvcescns guarameed from

500 kHz lQ30 MHL) Modifiable for HF
MARS operation. (Permll reQUiredl

• All modes buIlHn. l SB. USB.Cw. FM
and AM.

• Superior receiver dynamic range
Kenwood Dyna jvlrx" high sensitivity
direct mixing system ensures true 102
dB receiver dynamic range.



YAESU ICOM TEN-TEC

FT-757 GX-II

FT·767GX: FT·747GX; FT·736R; Ha ndhelds
for 2M, 220 , &440Mhz; Mobile rigs;
Dualbanders : and other Yaesu equlpmentl
accessories. Cell!

IC-735
161)..1 I)M,~I eo••r-oe~. au.. VfO
& 1211e<noryC~ ... OSK., Compact.

ICOM has a great line of e-quipment - from HF to
UHF: Mobile and base rigs, receivers - HF 10 UHF,
handhelds, and accessor ies. Call us tor ICOM.

e " -" -' ;
"" ._ 9: .__
.~i."_ ~ •

MODEL 562 OMNI V

OTHER TEN-TEC PRODUCTS:
Omnl V HF Transceiver
Mod el 585 Paragon
Model 425 Titan linear Amp/iliar
Model 420 Hercules Solid State HF Amplil.ef
Model 238 Antenna Tuner

••

AMERITRON AL-BOA

AT-300 TUNER

PK-232
Morse, BalJdol. ASCII, AMTOA.
Packet. FilCSImole. & NaVlexI

U

ISOPOLES & M2 ANTENNAS

rf concepts

1= . _::.:=.

~=~

ACCESSORIES
MFJ ~

METERS KEYERS
TUNERS

ACCESSORIES SWITCHES

NYE VIKING MBV·A

TNC UNITS DUMMY LOADS
ANTENNA BRIDGES

CLOCKS

TELEXlhy-gain
Crank-up towers : 37 -70 •
TH70X5: 7-el. tribander
TH5 Mk2: s-et tr ibander
Explorer'1 4: moarder
Discoverer: 40 Meter beams
2Q5BAS: e-e. 2Q M. beam
204BAS: 4-a1. 20 M. beam
155BAS: s-et 15 M. beam
105BAS: s-et 10 M. beam
18HT5 : 80-10 M. vertical
18ATVIWBS: 80-10 M. vertical
V2S; V3S; & V45
215-0X : 15el, 144 MHz beam
7031·DX: 31 el. 432 MHz beam
64BS & 6665; 6 Meter beams
OSCAR link Antennas

Complete inventory. Call tor prtces.

ROHN TOWERS:
ELF- UP N
(6 sq. ft. model)

BX54 54 ft.............••.....$499

(10 sq. ft. models)
HBX40 40ft , $289
HBX48 48 11. $374
H8X56 56 ft $489

(18 sq. ft. models)
HOBX4O 4011. $349
H0 8X 48 48 It. $464

(nalings based on 10 II. boom.)

GVYEJlTOWER SECTIONS
250. 450. 55U & accessories

Call for current prces.

New! 7 ft. UPS shippable 25G
sections

D· E
Call fOI currant prices,

ANTENNAS & TOWERS

KLM
KT34A $409.00
KT34XA ,.., , ,..,599.00

HF Monobanders, VHF, UHF, & OSCAR
antennas in . Iock.

HUSTLER
68TV 80·10 mfr vertical $139,95
5BTV 80·10 rnnvencar. 12495
06-144B 2 mlr base antenna 89,95
G7·144 zeurease anteoea..124.95

Complete mobile systems.

ALPHA-DELTA
DX·A Sloper , $46.95
DX-CC ,79.95
DX·DO 65.95

CUSHCRAFT
A3S (RFE exdusive) 'trearoer
A4$ Tnbander
RS (10,12,15.17,20)
AP8 (80· 10 Vertical)
AV5 (80 - 10 veetcan
4O-2CO 2·81401.4. beam
ASQ·5 5-816M. beam
617-6B 6 MI,. boomer
AAX-2B Ringo Ranger II
A147·11 ll -eI146-148MHz
215WB 15·eJ wide band 2M
32·19 19-eL 2M beam
4218Xl te-et 2M Boomer
4248 24-e1 432MHz
AOP-1 OSCAR pack
Call lor prices on the e.n.ti..l:I: li ne!

BUTIERNUT
HF6VX Vertical . 8O-10M,
HF2V Vertical. 80 & «1M.
AMK II roof mount krt
STR II radial k~
TBR·l60. coil k~ for 160M
WARe resonators
HFSB Compact beam. 2O-10M

ASTRON POWER SUPPLIES
AS A .s 39.95 AS·7A ,$ 49.95 R$·12A ,$ 69.95
A5-20A 88,95 A5-35A 139.95 R5-SOA _..199.95
R5-2OM _ 109.95 A5--35M 159,95 R5-SOM 219.95
V5-20M 124.95 V5--35M 17495 V5-SOM 232,95

VISA Mastercard
Personal checks verified w ith

Telecheck
Prices subjac1 to change wilhout rotce.
Shipping additional except as noted.
Returns subject to 15% restocking lee.

ORDER TOLL FREE

1·800·233·2482
Shipping info. , Technical , Inside Minnesota, & DX

218-765-3254
Telex : 4933032 RFE UI FAX: 218-765-3308

rfenterprises
HeR Box 43

Merrifield, MN 56465

Call us tor all your amateur needs.

CIRCLE 171 ON READER SERVICE CARD
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king w ith the fram ed permit giving him
the callsign VE6/J Y I. Victo r Post VE6VIP
then presented the kin g with his framed QSL
card and the Yaesu handheld , conm bured
by the local hams and Alfa Co mm unications.
As King Hussein received rhe HT , VE6PA ' s
vo ice came over the speake r, welcoming
hi m 10 the ai r, us ing hi s new Ca nad ian
callsign.

After takeoff. Kin g Hussein QSOcd Cana 
d ian hams on 20 meier USB.

King Hussein 's visit d id more to rejuvenate
loc al inte rest in amateur radio than any othe r
event in recent history . VE6VIP and the
amateu rs of Alberta thank His Majesty , King
Hu ssein VE6/J Y I , for his part ic ipation in the
reception , and fo r pu bl icly affi rm ing hi s
inte rest in amateur radio .m

Photo B. Victor POSI VE6V/P 's memorable QSL to KinK Hussein.
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Victo r VE6V IP. officia l photographer for
royal tours , drove his car throughout the
lo ur wi th hi s Kenwood TS ·......OS at th e
ktng's di sposal. When the king . queen , and
prince went for a wal k at Lake Louise , the
king took advantage of VE6VIP' s mobile
un it . Le n Kochan VE6lEN. net controller in
Edmonton, had a pile-up as soo n as the king
said " 73" into the m icrophone . Amateurs
from all over the country tried 10 catch a word
with him . AI this t ime , the king operated
under Post's ca llsign and his Jordani an call
sign.

Two days later, King Hussein att ended
th e reception held in his honor. He shoo k
the hand o f every amateur who attended .
Paul Neufeld. Calgary regional d irector of
C om mu nic atio ns Ca nada . pre se nted the

Photo A. Kin!!. Hussein VE6/J YI tries our his
new FT-4JJ.

W hen Victor Post VE6V! P heard that
King Hussein lY I was o n his way to

Alberta . he quickly got a g roup of Canad ian
ha ms toge th er to o rganize a welcomi ng
reception. with the approval of the C hie f

King Hussein VE6JYl and the royal family visit Alberta, Canada.

The King and Us

o f Protocol and the Premi er of Alberta.
At VE6VIP 's request. Ray Flal. regional
director of Communicatio ns Canada in Ed
monton, assigned the king the Canadian eall
s ign VE6!JY I .

VE6VIP , Norm wanhoVE6V W . and oth
ers , contacted local amateurs who could at
te nd Ihe reception . Soo n they had invuarions
and name tags printed up. accommodations
reserved at the Palliser Hotel in Calgary , and
a buffet arranged for the reception. VE6VIP
made and framed a I I " x 14 " QSL print o f
M orraine Lake , supe ri m posed w ith the
king's call leiters, then made 8" x 10" copies
for atte ndees o f the recept ion .

by Ken McGregor and Victor Post VE6VIP

Roll Out the Red Car pel

King Hu ssein arrived on October 13, 1989 .
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Poor Man's Service Monitor
FM experimeters take note!

by Will iam D. Crowl N6MWS

•

Photo A. Inside details of the Poor Man '5

Service Monitor, Note the dean modular
layout.

A commun ications service monitor? For
those of you not fam iliar with th is

device . it is the stock-in-trade lest instru ment
for commercial radio se rvice tec hnicians.
and I'm fortunate enough to have access to
one at work . The most com plete monitor
includes a preci sion RF generato r wi th an
output ancnuator. a spectrum analyzer. an
oscilloscope. a wel l-instrumented scanning
receiver, and a wanrncter. all in one portable
instrument hardly larger tha n an ordinary OS~

c illoscope .
A se rvice monitor is also extremely cxpen

sive, and u 's rare for the average amateur
club. lei alone the individual amateur. 10 have
access to one. Even in my case, access is
limited , and l never have as much time with
the instrument as I wou ld like. Therefore , I
built the Poor Man 's Service Monito r.

Practical Uses

While ( knew that the prec is ion RF genera
tor and spectru m analyze r were beyond my
home-brew skills and budget , the well-inst ru 
mented scanning rece iver wasn ' t. I a lready
had an oscilloscope, a frequency counter, and
a wide coverage scanner. Using a few op
amps and a pair of analog panel meters , l
decided it should be poss ible to build the
frequency erro r and deviat ion meters the pro
fessiona l service technic ian uses to set up the
t ransmtucrs he se rv ices.

This device , togethe r with an oscilloscope
and a frequency counte r , will allow you to
mak e all kind s of radio system tests that ordi
narily are beyond the capabilit ies o f most
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amateurs . By connec ting a counter on the
Demod Tone output , you can easily see if
your tone encoder is on frequency . An oscil
loscope connected to the Dcmod Audio out
put will allow you to view the actual recov
e re d audio before the audio proce ss ing
c ircuits in the scanner gel in the way. If
you' re cur ious about how digita l paging
works or what tha t funny racket you hear on
some obscure frequency is. this is the tool for
the job. Likewise if you want to add a DTM F
o r subaudible to ne encoder to an older radio ,

-- --
--

Photo B. From panel of the Poor Man's
Service Monitor, The optimum full-scale
ranges for the Frequency Error and Devia
tion meters are 10 kH:. (5 kH:. ofeither side of
centerf requency), and 0-6kH:. , respectively.

but we re afraid to try because you couldn't
test it.

FM packctcc rs can a lso usc this tester to
optim ize the aud io level output from the TNC
going to the transceiver. usually adjustable
by a trim-pot on the TNC . (f this d rive is too
low , the signal devia tion is unnecessarily
low, reducing throughput. Tf the T NC drive
to the rig is too high, the deviat ion will e ither
exceed the lega l channcl limits and interfere
with adjacent channe ls, o r the rig 's limi ter
will distort the ovcrdeviatcd signal . also
reduci ng throughput. The ma rk and space
deviat ion should not exceed 3 lh kHz .

Repeater owners will also find this useful
for simila r reasons-to maximize tho: NBFM
voice s ignal deviation without going out of
channel , and ensure that the signal is centered
r ight on frequency . In fact , any ham who
transmits on FM , such as HT and mobile c ps,
can usc thi s tester to maximize their output
signa l and make sure that signal is properly
centered.

Circuit Descrtption

Afl er cons iderable e xpe r ime nta t io n, I
came up with the c ircuit show n in Figure I ,

While this device is certainly no complete
service mon itor, it goes a long way toward
givi ng the average amateur an idea of what is
going on with his rig or any other transmitter
he ca res to listen to on the air,

Since 99 % of the c ircuitry was al ready
there, I included a remote control stop/sta rt
signal for a tape recorder. This output allows
you 10 el iminate the dead ai r you would ordi
nari ly hear during a net or preparedness drill
recorded for later analysis .

In this project , I emphasize simplic ity and
low cost. A fte r study ing the output fro m the
demodulator IC in my scanner. it became
pla in that the signals it produced weren' t
quite commercial test equipment quality.c-bot
a re fine for the home experimenter.

This two-chip design uses the LM 324 op
amp IC because of its low cost and availabili
ty. In fact , ( bought everything for this pro
ject , except the panel meters , at Radio Shack .
(Two good construction aids a rc the National

Photo C. From top to bottom: scanner,
TPMSM, oscilloscope, and frequency coun
ter, The Poor Man's Service Monilor is test
ing meoutput of/lie author 's handheld. Note
the JJ7MF signal 011 the oscilloscope (the N T
feeds a dummy load) .
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p icture of the operating co nd it io n of yo ur
1\ 1.-80A , T hey lei you ~no\\ righl uwuy if
there i-, a p roblem .

Grid current of the 3-500Z i-, rnonuorcd
conunuou...h h\ one meter. Grid Current
iI1Ji~'3Ie ... proper amplifier o pe ration bcucr
than ;m) other parameter.

You al-,o get a mult i-meter that mcacurc-,
plate \ohage , plate current. prak RF wuu ...
oUtpul and driv e powcr/A l.C detector
\ o llage.

Comes completely f,U:tUf) built. tested
und guaranteed In wurk •• •

, , • '101 a kit you have 10 build
rou gt.'l a full ~il<l\\all right IIUl 0 1 the hc.l\

-- ready III plug in and hU'1 through QR \ l in
rnimncv.

A kit could actually end up t,.,. " t ing you
more than yo ur be-t price on the AL-80A
and leave you tru-rrarcc if you can't gel il 10
work .

A factory

Twu Year
" '''frant.,: Twice
the protection of
our nearest
competitor

:'\0 other kilowau
amplifier (}11 tilt.'
marker ccuucv \\ uh a
~ year warranty . In
the unlikclv event tha t
there a re d"el"et.'l' in
m.ucna!-, o r workman
...h ip. "t,.· '11 Ii, ir free
tor ~ ,car, from the
d:ll<: o"f pur...hu-,c.

The J -500Z i,
covered hy the rube
manutacturcr" ,
w.ur.mt y.

Conuulttmcnt to Service
EU'II after the 1 year \\;lrranly period,

Ann-ritron Customer Service Trchnician-, arc
available to help you keep y,!tlr A I.-80A
performing 11;tw lcs, ly -- no 1lI,Iller ho \\ lo ng
yo u ha w it. J U...I t,.';llI -UIJ-5J I-J02..t,

Call )lIl1r dl'alt.·f lod,,~

BU\1 through QR:\t \\ilh a full ~ il,l\\all

from Ihc A lIlcriuon A L-XO" -- righl OUt III'
lltt., non . C a ll your favor it... dc;der lor yo ur
/11 '." p rke and or~kr It.da~!

I.i~hlning Fast QSK S\\itch
Tht, o plinn;11 Amcrilron PI N,5 QSI\ ' .... ildl

g ive... you Iighl n ing \~lsl T IR swilching for
fu ll CW hrt,.';I~ - in , A ~n() R. l'; lch 'l ;md
' 1Iht.' r QSI\ m,,,,k, IIlr tlnh SIlN511.

II kls you ...\\ itt,.'h tht,.' kg;11 Iilllil in
lIlicnN.'t.:lln,h inc.' 2:1 VSWR In;ld , \\ ilh
Ic~, th;tI1 0 .5 dB r~' ,Tih' ,tllCllu;lti,'IL

t'al'lur~' ill,l;I ll... i'll l i, ,II'lil,lhl.: .

A~!:.iT.Oill!
, 'he lit/ear amplifirr e li/II/NUl)'

:!J75 I)" r r SI., Suil~' I' • T"l~d" Oil _'-'I ~ 17

.\iJl,,: lliUl 1 .l~ .'-'I71~ . F,\'\: l(-.l,l l • .'2 .l·M~ 1

T,..hnjc.u: l"" 'I1 ~.' I - "ll l~..\ • ~''\ : l ..\ N . ~ ,1l '''~2

'lad.. in l".S. ,\ I\IIN

l;l rge II ll'ler... gi\'", ynll a t.'\ lmpk·t~'

ClftCLI: 314 ON It£AO£lt S(ltVlCf C,,1tO

T......

h l'arj' duty power ...upply.
A hu.. ky 22 pound po wer transfo rmer u,ing

a high sificonc steel core . co mputer grade
tiller capacitors totaling 26 ufd . heavy duty
bleeders and ten _~ amp. I(XIO V power
rect ifie r.. gb e a stiff 2700 \ nlb fully loaded .

SUOit' competing high priccd ampliflcr-, u..
ing two 3-5(X1Zs ('W/"' give you much 1111Hl'
po.....er output than the A L,80A. Why','
Because their light\\cighl power ...upplics
can't deliver enough high voltage for the tube ... .

Step-Start Inrush Protection'»
when you lir"'l rum Oil yo u r amplifier. ;1

ma...... ivc inru h cur rent Ilow ....
Your hou c liclu ... flicke r ,I' \ 0 11 hear ;1

lo ud "thump" f;ol11 yuur ampillier. Th i,
ter r ible inruvh current vtrc......c' </1/ your p'l\\ n
' u pply componcnr-, In their 1i1llih. Yo u r cohl
tube lilamenl ...»nc r-, abu ... icc 1h..' rI1lal ,1 1t ,,: ~ .

E\ cllluall\ . rfu-, lIla"i \~' inruvh current
will d;lIIlagl: y" ur ' lI 11 p litil'r.

The AL-80A vpccial ,'l" rp-Sw rt IlIru ,~h

Protection", ,1( ° 111 damaging iruuvh U IHClll ,
II) ...larl ing your AL-XOA lh ftlugh a 10

o hm currcm limit ing rc... i-aor . then , h.m ing
the rccictor \\ ilh;1 relay. the "I.,HO,\ gi \ c ,
you ;1 ,larl u p ,el]ut,.'nce , ll;Il i, ra,\}' on y"ur
lu h\' ;lnd ptmn ,uppl~ t,.'o m ptll1 t,.' nh.

UtllI"1 <:.llh ider a line,lr allIplil ier .... ilholll
Ihi, nilical pro lt,.' t,.'lilill.

i\-lulti-VoltaJ.:e Primaf)' pnltl'c!s
~'Illir amplifil'f and J:::hes
~uu pt.'ak pCffurmalln'

Tuu high a line \ o ltage ...lrt,.·.......... t,.'ll m po n
enls and cau'ot:\ lhem 10 \\ear OUI ,LIId fai l.
Too Illw linc vo ltage 1.:;lu e... a "soti-l uh... ..
elfcl,t ., I" .... OUlpul and ignal di ... lm \ io n .

The \I ult i-Vu llage Primal) in the A L -SUA
tr.lnsti lflner leis YIIU t.'\'1llpen...;tle fo r lno high
o r \1)1.1 10\\ line vo ltage .

Wilh lhe AL-lmA you g"'l lh ... IOllg ...st
...o mpo ne nl lik and pea~ oper;lling d lit,.·ien<:y
-- r...ganJIe ...... til' yo ur line \tlll ..g... .

lIt'furl' you hu} an ampli lier ma~e ...urt,.' it
h;l'" a mu lti-volta ge pri ma ry .

nual Illuminall'd i\-Ietl'fs

Ameritron gives you .
a full Kilowatt from a quiet
desktop linear . . . for $995

Guts)' lIea\) nut)· Puwer Suppl~'

Thc gut... o f the A L-MJA I' II' hC;I\Y

Ameritron gives you a full
kilowurt OIl/pill 01 peak envelope po wer fo r
nnly S~5 -- from .1 whisper quiet linear
tnar".. perfect for your ore-rat ing de..k bccau-c
u rnc; urc.. j u..t 8 1/0 ~ H .\ 14 ~ 0 '( I ..P4 ~ W .

YIIU could ..pend over Mice the money for
.1 lega l power limit amplifie r Mia the .. izc
-- and all you' ll gel j .. an add it ional 1/3 S
unil -- a difference you won' t eve r notice .

You abo get 850 wall , output on CW and
even seX) waUs on RTTY.



Recorder Remote C ircu itry

Transistor Q2, an inverter. gives Q3 the
proper polarity for ope rat ing a tape recorder

(CTCSS) tone signaling. This is very handy
for lu ning and te sting subaud ihle tone
encoders (see sideba r). You can connect
either a frequency counter or an oscilloscope
to this output.

U2A , a comparator, buffers the scan signal
from the demodulator Ie. This signal causes
QI to shunt the aud io from UIA to ground
through current limiting resistor RIO when
the receiver squelches. If this weren ' t done ,
the frequency deviat ion meter would be ham
mered against the stop whenever carrier was
not present.

Deviation Meter Drf ver Circuitry

U2B is a simplified , active full-wave recti
fier. This circuit has the advantage of elimi
natin g the 0 .6V forward drop characteristic
of silicon recti fiers . When a positive voltage
is present at U2-6, it passes around the ampll
fier to U2- 12. U2B amplifies and inverts a
negati ve voltage and also passes it along to
U2-12.

To keep the pos itive and negative peaks the
same amplitude, the choice of resistor values
for R IO , RH . R12. and R25 are critical.
Don 't make any substitutions unless you
know what you are do ing . This change in
output impedance between positive and in
verted negative volt age peaks means that
U2D must buffer and ampli fy the rectified
modulation signal to a level that will drive a
meter movement.

Diode 02 provides O.6V of ' 'quiet" offset
in the modulation meter signal. If the re
ce ived signal is just a little noisy , the voltage
drop across this diode will prevent the meter
from interpreting the noise as modu lation.
Cal ibrate the frequency deviat ion meter
with VR2 .
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"" "'
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Semiconductor Linear Databook and Elec
tronic Design With Off~The-Shelf Integrated
Circuits. by Meikin and Thackray.)

I found the meters at a local electronics
junk shop. The best meters have a full scale
deflection current of between 100 ~A and I
rnA. Meters with current ratings outside of
that range have high current requirements or
prob lems with response speed .

The detail s of the actual circu it are pretty
simple . VIA , a buffer amplifier. estab lishes
the proper DC offset for the rest of the down
stream amplifiers . It is also a first o rder low
pass active filter with an fc (corne r frequen
cy ) of about 400 kHz. (All frequencies abo ve
the corner freque ncy are attenuated by the
filter; all those below the fc arc left unanenu
ated .) The gain of th is stage was based on the
performance of Motorola' s MC3359 narrow
band FM demodulator IC. (See the Motorola
Data Sheet for the MC3357 and MC3359
ICs .) This chip produces a 0 .3V DC output
signal per kH z of signal deviation . Since I
wanted to see more than 5 kHz of deviation.
the maximum gai n with a 12V DC supply was
limited to th ree times the input signal.

VI B is also a low-pass active filter, but its
fc is so low it might as well be DC. and that is.
in fact , what its application is here . The out
put ofUlB, a DC signal, directly tracks the
average DC output of the demodu lator IC. If
the carrie r signal goes higher (or lower) than
the des ired freq uency , the DC output of UIB
does also .

Thi s signal is referenced to a bias signal
generated by V Ie. The frequency error me
ter will move to the left or right of center if the
transmitter frequency is nor centered on the
selected channel. Use VRI to zero adjust the
frequency error meter and VR3 to calibrate
full scale deflection.

U2C is a third o rder, low-pass active filter
with an fc of about 350 Hz. The output of
this filter is used to monitor subaudible or

Figure J. Schematic ofthe Poor Man 's Service Monitor.

Keep in Touch on the Road with this
high-tech 40-Channel CB Radio. After
long. Intensive development, Roadmas
tel' unleashed this high performance
model that blows the compe1itiOn off the
road! It's packed wrth all these great
features:

• Dependable Solid-State Transmit
and Receive Switching; Feather
Touch Controls

• All Crystal-Controlled Digital CKT
Frequency Synthesizers

• Heavy-Duty Detachable Microphone
• Easy- to -See Dig ital Readout
• 4 Watts RF Power Output
• 5 Watts Input Power
• Vari able Sq uelch Range Control
• Public Address Capabili ty
Order Today! Comes with flexible
magnetic-mount antenna. mounting
bracket, hookup connector. 12V lighter
socket adaptor and 9O-day ltd. faetOl)'
warranty.

Mfr. List Price ''175.00

:~:" $49
Item H·36&6-7606-6SO S/H: $6.00 ea.

Cred it card customers can order by
phone, 24 hours a day, 7 days a week.

Toll Free: 1-800.328-0609

-_. ~..:.~
Mobile Radio R
with LED Readout

------- - SEND TO,I a ..LtQ AuthorIzed Uquidatot I
W05 K.nium a.- N/"'" F :&, MN SS"1....94

I "",- p t, ' caR.lo(~"" H-3666- TliO&-65O I
.t $49 ..en. pIo,.- S6.OO~ lew IftiClpoo og. IwIdlIl'lg.

I (UN ..,.;l CA '--"b -*lll'llo _ 1all- VA '1IIiIideo" I
1Idd .~_lb..Sony. no C.O.o on:lln.I

I 0 My CIleCk or money order " enclosed I
I~ D~D'7'-iD ~ O I

II "'" No. "" / II
....... ""' .... ,..,-,..,-- - - - - -I (II CI'IIlrg.ng y"", Order) I

I """" """" <llAA>.' I
1- I
I ...... """ - 1"" ... _---
I ", ...... 1 IL :J
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'5 TUNING PERFECTION
300W AND 3 kW TUNERS

F
or luni ng perfect ion . choose AEA"s AT-30n 3(XJ watt or
AT-3()()() 3 kW antenna tuners. Quality and exception
a l eng inee ring arc buill-in fo r max im um perform ance.

Easy Operation. The built-in front panel antenna
switch allows you 10 easily se lect two unbalanced
(coax-fed) antennas, a dum my load or a balanced an
tenna. Both the AT-3(X) and AT-3000 arc easy to use.

Peak Reading 'Ieter. The AT-3()(x) features a
peak and ave rage reading cross-needle meier which
shows forward power, rCIlCl.: ICd power and 5 W R.
High and low power is se lected from the front pane l to
select the pro per range for the SW R meier. Minimal
SWR is achieved by inductors with 18 (AT-300) and
20 (AT..3000 ) laps created by AEA\ , exclusive paten t
pending CA M switch design fo r w.x-urutc tun ing.
AEA's tuners also tune a wider range of antenna im
pedances. There arc limitless possibilities to c reate the
best match.

Larger Size. Why are the AT-300 and AT-3000 so
large? Because it improves the inductors ' Q (qual ity)
factor fo r high effi c iency. High Q means low inse rtion
loss which guarantees that max imu m power is de liver
ed to the antenna. Tests with some roller coil antenna
tuners sho w insertion loss as high as lOdS on some
amateur frequencies . Don ' t he fooled into be lieving
that a lo w SWR is the key reason for using an antenna
tuner! The primary reason is for maximum power
transfer fro m the transmitter to the antenna. An SWR
of 1.5 to I or better is usually all that is necessary to

"make the transmitter happy."
Remember that yo u can get I
to I SWR with just a dumm y
load. AEA\ two coil des ign
also provides harmonic reduc
tion . m ax imum power transfer
and a wider range o f im 
pedance matches.

JOO or J.OOO Walls. The
AT-300 watt continuous duty cycle tuner has been tested at
I kW wi th a 50 ohm load. so you can rest assured that
the re 's no problem operati ng the AT-30n at 300 wa tts.
And the AT-3(XJO is rated at 3 kW. AEA stands behind its
specifica tions.

See the AT-30n and AT-300() antenna tune rs at your
loca l AEA dealer. Get the most from your transceiver and
antenna. and tune into top performance and reliability.

AEA Brings You A Better Experience.
Advanced Electronic Applications, Inc.

2006-196th St. SIN/P.O. Box 2160
Lynnwood. WA 98036

206-775-7373

Prices and scececctcos subject 10 change without notice or obigolion.
Dealer il'"'lq.Jifies invited Copyright 1989.

CIRCLE 6 5 ON READER SERVICE CARD



Choice Selection.

•

Now you can base it all! Thke all the qualities }ot.l\'e come to depend on in
our programmable C1CSS tone equipment Astonishing Accuracy Instant
_ming. U""'lU'lOO Reli"bil;ty; ..00 add full spectrum tone wrsatil.,.
TTJJlti-tone capability Io'.ithout diodes. a reprograrnmablc memory.. .ItS OW'" new
hane;t ofcress tone equipmenl

The choice is )UUI"S! If standard CTCSS ElA tones do not
suit your taste, select any 32 tones ofyour liking from15.0Hz to
255.0l-lz. And if )'OU change }UUt IT'lh1, no problem. the mem
ory can be changed in}QUr shop .....ith OW'" HHP·}~.

or at our factory for free. '1bur \l,Qrking tone is aeees'iei1 by a
simple DIP switch so tberes no fussiAA with counters or other
test equipment.

Call today toll-free and find out more about this fresh rewflexi
bility in tcoe ~Iing. ..00 don't forget to ask about oruJti.tone
SY>~ ....ithout cumbersome diode networks or binary switches.

ItS all brt:MJ@.t to market by the people who introduce the fresh
est ideas in tone sij.1))aIling. and ofCOl.lI"Se our customary same day
~ andone year warranty appI):

TS-32Pcress t':'CODEH·DE(l)DER Based on the time pmven
'fS.32, the Industrystandard for over a decade. The TS-321' WIICS you
the added versatility (i a custom,c~ memorybase. AkN,' price
0($57.95 makes it aneen sweeter deal.

SS-32P E~CODER Based on the equal!)- popular
55-32 encoder. A\wlablc for L'TCSS. or audible burst
tonesup to 6550.0Hz. Price is $28.95.

SS-32S~P SUB·MI~IATL'RE ESCODER Our
smallest encoder for haOOheld appIicafuns. No.1' )OJ

can .satNy that customerthat needs to ac:cess multi-
ple repeatersites I\ith a radio that has precious little
space inside. At $27.95. the price is small too.

HHP·I HA.xUHELU PROGRA.'1~ER fhT
programming the 32 memory IocaOOns in any I:i
our fIe"lto. programmabk products.. inchdingour
SD·1Ooo 'two..1bne Sequential decode-r. The
III IP·l L~ battery operated fOT field use, and
will program ANY 32 tones from 15.0 to
6S5().OHz in .1Hz. increments. Price is
5199.95.

.~ COMMUNICATIONS SPECIALISTS, INC.
• ~.~- 426 \'kst 1aft A\'enue • Orange, CA92665-4296
_ local (7I41~3021 . FAX (714) 974-3420 • Entire U.S.A. J-800-854-OS47



connect the test set to the scanner . This left
the scanner free fo r othe r uses when not used
as a test receive r. Ir s best to connect the
receive aud io to the tip, scan signal 10 the
ring , and gro und to the shank. Make the co n
nection to the scanne r o nly with power off. to
prevent damage from rhe momentary shon
thai will occur when you plug in the lest set.

:\Iodular Convenience

I buill my prototype on a small card for
digital projects and mounted all my pan s on
headers. (A header is a pin platform that
inserts into an Ie socket to allow compo nents
to be easi ly mounted to that sockel.) I high ly
recommend this approac h for tw o reasons.
First , if you use the interleaved power and
grou nd traces that pass down the midd le of
eac h IC pin partcm. you can ma ke so lde r
bridges for power and ground con nections. If
you make all the JXlwer and ground counce
lions before you wi re the circu it. you' Il have
a neat. easy-to- troubleshoot device with "cry
low impedance JXm 'er and ground curmcc
tions. This helps a 101 wit h noise immun ity .
something to conside r with a transmitter op
e rat ing nea rby . [ Don ' t forger to include a
couple of 0 .0 1 l-IF power-to-ground bypass
capacitors . too.)

Second . mounting the pans on headers
makes the project modular and easier to con
srruct over a period of lime . You can build
each modu le in an evening. after the kids go
to bed. wit hout leaving anything hangi ng ,

Not shown on the schematic arc the powe r
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Parts List for the Poor Man 's Service Monitor
Qty. Descript ion Part Number Desig . Pr ice Ea. Ellt. Price

2 l M 324 Quad Op-Amp IC 276-1711 Ul-U2 , .29 258, 7812 12vdc 3 lerminal reg 276- tnl 1.19 1.19

3 2N4401 NPN transistor (TQ-92) 276-2058 0 1-03 " 98
2 1N914 small signal diode 276- 1122 Ot-02 .94 94

3 lQkO 15turn potentiOmeter ' 271-343 VR1-VR3 1.49 " ,
4 10kO 5% CF resrstor 271·1335 Rl-R2.R 17-RI8 .39 .39
4 2.2kO 5% CF resistor 271· 1325 R3-R5.R2 1 39 39
3 lkO 5% CF resistor 271·1321 Rl0.R26 .R27 39 39, 33OkO 5% CF resistor ' 29SJ25Ovat R8 .08 .40, 1MCl 5% CF resistor 271_1356 R' 39 39
3 4.7kO 5% CF resister 271-1330 R6·R7,R13 .39 .39

2 47QkO 5% CF resislor 271-1354 R19,R20 39 39
3 22kO 5% CF resistor 271· t339 R t4.R22·R23 .39 39, rooec 5% CF resistor 271· t347 R15 .39 39, 9 1kO 5% CF res istor ' 29SJ25Oval Rll .09 4., 8.2kCl5% CF resistor ·29SJ25OvaJ R12 09 40, 12kCl5% CF resistor · 29SJ25Oval R2S 08 4., 47kO 5% CF resistor 271·1342 R24 .39 .39, 4.7 pF so WV DC cer. capacitor 272· t20 C, 39 39, 1.0 IJ.F 35 WVDC tantocapacitor 272-1434 C2 ." ."
3 0.01 IJ.F 50 WVOC capacitor 2n- l065 C~7. Bypass .59 1.18, Digital project perfooard • •JE403 9.95 9.95, Deluxe p4"oject box 270-2728 8.49 8.49

2 Panel mount BNC jack 278-105 1.39 2,78

2 Panel mount \'0. stereo jack 274-250 2.19 2.19, 500-0-500 mlcroanvnet er 3'12 " · 541.MS·OUA-5H5 t700, O- tO milliammeter 3", " ·541 ·MS-OMA~1 0 16 00

Notes on parts list:

t. All part numbers refer to Rad io Shack catalog part numbers unless otherwise specified,

2. • Indicates pa rt available Irom Mouser Electron ics. 1·800-346-6873,

3. '. roeceree part available lrom Jameco Elect ronics, 415-592-8097.
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remote control inpul. When Q3 is conduct
ing. the tape recorder will record . When it' s
ope n, the tape recorder wi ll stop. This part of
the circuit was a "gimmie": almost all of the
circuitry required 10 implemem it was al
ready there. If you have no use for this cir
cuit. fee l free 10 eliminate Q2. Q3. and asso
ciated resistors.

Construction

First evaluate the scanner you want to usc
as your test receiver. Almost all curre ntly
produced low cost narrowband FM receivers
usc the Motorola M C3357 or MC33591 C for
the low IF and demodulator circuit . Occa 
sionally it's hard to identify this IC since the
part number is d isgu ised by O riental man u
factu rers . Usually the 3357 or 3359 will be a
ponion o f the pan number even if the MC is
rot . In ex treme ca ses you may have 10 either
compare the pinout from the Motorol a data
sheet to the schematic o f your scanner, or
look for a 455 kHz ceramic filter ncar a likely
IC . to find Ihe righ t device. If your scanner
has the Motorola IC or a foreign made clone,
you don't even need a sche matic of your
scanner 10 do thi s project. You need o nly 10

bring three signals from the scanne r. and all
three arc av ailable on the demodulator chip.
If you have the MC3357 (I6-pin) chip. the
Ground ,$can.andAudioarepi ns 15 , 13 ,and
9 . respectively . For the MC3359 (1 8-pin) IC ,
these pi ns arc i7. l5 ,and 10.

I brought al l three signals OUIof my scanne r
w ith a iii " stereo jack and buih a cable to

Figure 2. Parts placement for the Monitor.
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Hand-neld. Regular SALE
IC-2AT 2mITTP(Clm) 319.00 279l\
IC-02ATlHigh POWI! r. .. 409.00 349"
IC-04AT440 (CIfletrt) 44900 369"
IC-2SA 2m HT 419,00 369"
IC-2SAT 2m HTmp... 439.oo:J89'l
IC·3SAT 220 HTITTP 449.00 399"
IC-4SAT 440 HTm p 449,00 399"
IC·2GAT 2m HTITTP 429,00 379"
IC-4GAT 440MHz. TTP 449.00 389's
$,.,;,1..
IC·]2AT 2m/440 HT 62900 549"

IC-12AT Iw12GHl FMHT/TTP (SHeil/) 473.00 349's
IC·12GAT 1w L2G Hz HT/ban/ cgrlTTP 529,00 469'"
A;rcrafr b'lIld nJIlJneIJ, Regli ial SALE
A-2 5W PEP smth. atlC/aft HT 525.00 479' 1

A·20 Synth. aircraft HT _/VOR...... .. . 625.00 549'll
AcceHQr;es for "II except micros Rflular
BP-7 425mah/1l2V Nlcad Pak . lise Be·35 19.00
BP-8 800mah/8.4V Nead Pak · use 805 ... 79,00
BC-35 Drop In desk charger for all batteries 79,00
BC-1 6U Wall charger for BP7/BP8 2125
IC-ll Vinyl case for Dlx lISlng BP-3 20.SO
lC-14 Vinyl case lor Dlxllslng BP·7I8 20.SO
lC-02AT leatller case lor Db mOOeis w/BP·7/B S4.SO
AcceHor;e, for Ie end 1(-0 series Regular
BP-2 425mah17.2VNlcad Paj . use BC35 49,00
Bp·] Ext ra Std. 250 mah/B.4V Nicad Pak 39.50
BP·4 Al kaline ballery case 16.00
BP-5 425mah/lOBV Nlcad Pak . lise Bel5 65,00
CP-l Cig. lighter plug/cord /of BP3 Of OIx 13,65
CP-10 Ibnery separatcn uble _/clip 22.50
OC-I DC opela!lOn Pill lor standard models 24 50
MB-16D Mobile mtg, bktlor all HTs 25,99
IC-2AT leather case lor standard models 5450
HM-9 Speaker microphone... . 4700
HS-IO Boom mlclOphone/headsel............. 2450

HS·IOSA VOl uni t lor HS·IO & Delure only 24 50
HS-IOS8 PTT Unit for HS·IO 24 50

for other HI aecesscnes not listed crease CAll
Rf're;vt'fs Regul31 SALE
R·7lA 100kHz to 30MHz receiver $999.00 869'l

RC- II Infrared remote controller. 70.99
Fl-]2A 500 HI CN filler 69.00
H-63A 250 Hz CW tille! (lsl lF) ..... 59.00
H-44A SSB Iiller (2nd If) 178.00 159'll
(x-257 fM uOll. .... .... .. .. ....... .. .. 49.00
[X-310 VO ice synlhesiIer... .. ........ 59.00
CR-64 High stability oscillator xlal 79.00
SP-3 External spea ker 65.00
CK-70 (EX-299) 12VOC opt fOn 12.99
M8·12 Mobile mounl.. ... .......... .. 25.99

R·7000 25MHz·2GHI rcvr (S,-.t) 1199,00 999"
RC-12 Infrared remote controller 70.99
EX·310 VOice synthesim... ..... ... .. 59.00
lV·R7000 ATV 11011.. ....... . .. . .. .. ... 139.00 129"
AH·7000 Radiat ing anlenna.. .. .... .. 99.00

R·9OOQ lOOKHI·2GHl all ·mode rcvr ... S459.oo 4699

*Large Stocks* Fast Service*Top Trades
atAES

Due to the size of lhe ICON product liM. some accessory
Items ile eet listed, If YOIl have aquestion. ple.ase call. All
pncu shown irf subject 10 tNnle without noticf.

Top Trades! • We'll lake your
Clean Late Model gear in trade
towards New ICOM Equipment.
Write or Call for our Quote Today!
AESO*0..,32 y.."io Amlfu,RIdi,

ACCt SSOlit s for IC-765. 781. 725· CALL lor Prices
VHf/UHf bases Regular SALE
IC·275A 251'1 2m FM/SSB/CWw/ ps 129900 1099
IC-275H lOOw2m FM/SSB/ CW 1399.00 1199
IC-375A 25w220 FMlSSB (Cbat) 139900 799"
IC-475A 25_ 440 f M/SSB/CW w/ps 1399.00 1199
IC-475H lOOw 440 FM/SSB/CW 1599.00 1369
IC-575A 25 1'1 6/10m xcvr/ ps (t"mt) 1399.00 1129
IC-575H 25w lOOw6/10m xc vr........ 1699.00 1469
VHF /UHFI12GHI mobiles Regular Salt
IC-47A 2Sw 440 FMfflPmll; (CJu."t) S4900 369"

PS-45 Compact SA power supply 145.00 134"
UT-16/E1-388 VOICe synthesizer 34,99
SP-IO Slim·llne erterna speake' 3599

IC·28A 25w 2m FM. TIP rmc •. ......... 49900 439"
IC-28H 451'1 2m FM. TTP mic (Sped.Q 469,00 379'1
IC-48A 251'1 440·450 FM. TTP mic .. ... 509,00 449' \

HM-14 Extra TTP miclOphone..... ... 5900
UT-28 Dtgltal code SQlIelch ....... .... 39.50
UT·29 Tooe SQuelch decoder.... ..... 3950
HM ·16 Speaker/microphone..... .. .. 34.00

lC-228A 251'1 2m FMITTP mlc (S;WtI) 509.00 4l9"
JC-228H 451'1 2m FMITTP sca n 539.00 479'\
JC·448A 25 1'1 440 FMITTP mic ....... •• 599.00 519"

UT·40 Pocket beep flincl u;H1.... .. .... 45.00
IC-900A Transceiver controller 63900 499'0';

* C/MtcaI Spteiol . . .
IC-900A Transceiver controller With UX-29H
2m125W and UX·39A 220125Wband uni ts.

Package Price • $899"
UX·19A 10m. lOw band urut.,; .. .. .. 299.00 269"
UX·29A 2m. 25. band unit.. .. ...... 299.00 269'1\
UX-29H Zm. 45wband unit .. .. ...... 34900 ]19l\
UX-39A 220MHI. 25wband unit 34900 299"
UX-59A fim, lOwband unit 349,00 319' 1

UX-129A l.2GHz lOwband umt..; .. 54900 499' 1

IC-901 Fiber none 2m/ 440 XCVI" 1199.00 1049
IC-I200A lOw. 1 2GHI FM (Cf p If) 699.00 599"
IC·2500A 35• . 440!L2GHI FMmobile 999.00 869"
IC·32 10A 25• . 2m/440 fMmp 739,00 639l\
IC-2400A 45w 2m/35w 440 fMITTP 899 00 789'1
AH·32 2m/440 Dual Band mobile ant 39,00

AHB·32 Trunll ·lip mOlln!......... ... .. 39.00
larsen PO-K Root moont 2100
lantn PO-TlM Trunll -hp moun!.. ... 2470
lanen PO·MM Magnetic mount 28I5

RP·1510 2m 251'1 repea ter 184900 1649
RP·2210 220MHz 25 1'1 rplr (s~Q 1649,00 1399

o
ICOM ~""----

IC-751A g·tland Icyr!.l ·30MHl rcvr 1699 00 1469
PS·35 Internal power sull~Y 21900 199n
FL·63A 2SD Hz CW filler list IFI..... 59,00
fl·52A 500 Hz CW filter (2nd IF) 115,00 109'~
fl ·53A 250 Hz CWI, ller (2nd IF) 115.00 109'1
Fl·l l AM hlter 49.00
H-70 2.8 kHz wide SSB 1IIIef........ 59 00
Re·l0 Edernal IfequellCy controller 49.00

IC·735 HF transcewer/Sw rcvr/n uc 1149.00 999'1
PS·55 External power supply 219.00 199'1
AT-ISO Auto. antenna tuner ($,w.t) 445.00 36~

Fl-l 2A 500 Hz CW filter .•.. ... .. .••••. 69,00
EX-20 [lectJomc keyer unit 64 50
UJ·](1 Tone encoder ••..••.•.••.• .•... . 1850

IC-725 Ultra compact HF ICYI/ SWrwr 94900 829'1
IC-726 IO·band Icvr/6m/.5·3OMHI n 1299.00 1129
OlnN ArreHor;es Regular SALE
IC·2Kl HF solid state amp w/ps 1999.00 1699
IC·U L HF IKWcut sis amp w/llS.••.• 699500 5995
EJ·627 HF auto. ant, selector (Sf«*) 315.00 269'0';
PS·15 20Aexternal power supply 17500 159"
PS·30 Systems p/ s w/ cord. 6-pin plug 349,00 319"
MB Mobile moun t. 735175IAI761 A. ... 25,99
SP·3 External speaker 65,00
SP-7 Small external speakel 5199
CR-64 High slab ret xtal lo r 75IA ..... 7900
PP-l Spea~er/patch 17900 164'0';
SM-6 Desk mICrophone. ................. 47.95
SM·8 Desk mic . two cables. $can. ..... &9.00
AT·lOO WOW a.tend auto. ant tu ne r 445,00 389"
AT-500 500W g·band auto. eot tuner 589,00 519"
AH·2 8·band tUnel w/mount & whip 75800 689"
AH-2A Antenna tuner SYStem. only .••••.• 559.00 499"
GC-5 WOO:l euk(S~ 9195 69'"

HF {r/uipm('1J! Regular SALE
IC-765 XcYr/ps/~eyef/au,o luner 3149.00 2699

•



Feedback# Title

Orrin Brand K9KEJ.

own fi rm, Brand Communica
tions, specializing in consumer
and industrial accounts.

Orrin loves to fly , and has nown
aircraft within the Arctic Circle. He
is also a professional photogra
pher who exhibits and sells his
own prints once or twice a year
and voraciously reads three news
papers a day and two books a
week.

Orrin has two daughters, Melis
sa and Stephanie, aged 19 and
21 . He and his wile Charlotte and
thei r seven-year-old daughter
Debbie live in BuffalO Grove, illi
nois. (Biography by Angelo
Polvere KA9CSO.) FJJ

Feedbacks Title

t 7 ASk Kaboom
18 0RP

19 Homing In

20 Packet Talk

21 Above & Beyond

22 RnYLoop
23 Barter 'n' Buy

24 Keyword Index 1190

25 Dealer Directory

26 Ad Index 1190

27 New Products
28 Hamsats

29 Special Events

30 Leit ers

31 73 International

32 Propagation

33 de K6MH

34 Updates
3S Ham Help

Wisconsin , Indiana, and Michi
gan, will be lound tuned to WCBR
92.7 on the radio dial, listening to
the " Mike Jackson Outdoors
Show:' Not many of his nsteners
know that in addition to being an
authority on saucers in the Kanka
kee River, walleyes in Petite Lake,
grouse hunting and a myriad of
other sporting facts, " Mike Jack
son," (real name is Orrin Brand
K9KEJ) is a man 01 many talents
and trades.

Orrin got his first amateur radio
license at age 12. While attending
high school, he often demonstrat
ed electronics and elemenlary
amateur radio stations at science
fairs. Orrin, who has his BA de
gree in joumausm and communi
cations, has been involved in ra
d io, film , and theatre in many
ways since the 60s, includ ing
stage and screen acting and com
edy-writing , and as a radio an
rourcer. news director and an
chorman.

In 1973 he returned to Chicago
to take over a family-owned print
ing business and at the same time
started an advertising business.
All during this period he wrote pro
lifically lor outdoors publications.
Since 1980 he has been in mar
keting and advertising with his

1 Welcome Newcomers

2 Never Say Die

30RX
4 The King and Us
5 Home-brew:

Poor Man's Service Monitor
6 Ham Profiles
7 Home-brew: 1-V_ Meter

Serendipity Antenna
8 Review: Yaesu FT-4700RH
9 Painless PCBs

10 Review: Portal System
11 Home-brew:

Continuity Beeper
12 Review: Spectrum Probe
t3 Review: OSC Tutor
14 Review: ICOM 12GAT HT
15 Home-brew: Color SSTV on

the Atari ST - Pan II
t6 DX

WB2MGP's classroom 10 talk to
her new friends on the 146.88
repeater and on the local 220
repealers. The local hams have
given her the nickname " Iggy"
because they love to hear KB21GY
on the air each morning.

Mary is also a frequent operator
in the "CO All Schools Net" run
by Gordon West WB6NOA and
Carole Perry every Tuesday and
Thursday at 17:30 UTe on 28 .306
MHz. Joe N6CRX, one 01 the West
Coast net controls, has often com
plimented Mary on her enthusi
asm and her fine operating proce
dure. She is a great role model for
the other students in the ham ra
dio program.

Mary wants to be a pediatrician
when she grows up. Right now,
her other interests include playing
soccer and bicycle racing.

Mega-Talented Ham
Six o'clock on Sunday morn

ings may find some folks still fast
asleep, but devotees of hunting,
fishing and camping in Illinois,

•

In our continuing effort to present the best in ama
teur radio features and columns, we recognize the
need to go directly to the source-you, the reader.
Articles and columns are assigned feedback
numbers, which appear on each art icle/column and
are also listed here. These numbers correspond to
Ihose on the feedback card opposite this page. On
the card , please check th e box which honestly
represents your opinion of each article or co lumn.

Do we really read the feedback cards? You bet!
The resu lts are tabulated each month , and the edi
tors take a good, hard look at what you do and don 't
like. To show our appreciation, we draw one feed
back card each month and award the lucky winner a
free one-year subscription (or extension) to 73.

To save on postage, why not fill out the Product
Report card and the Feedback card and put them in
an envelope? Toss in a damn ing or praising letter to
the editor while you're at it. You can also enter your
aSL in our~ contest. All for the low,
low price of 25 cents!

Mary 5eferaj KB2IGY.

FEEDBACK

There are no "average" hams!

Tune In To " Iggy"
Mary Seferaj K82IGY, 13 years

old, is in the 8th grade at Interme
diate School 72 in Slaten Island,
New York. Mary visits the ham ra
dio classes 01 Carole Perry
WB2MGP. her former teacher, 10
tell the youngsters in the program
whallun they have to look forward
10 when they get their licenses.

Every morning at 7 a.m .
Mary goes to the hamshack in

73AmateurRadio • January, 199O 17
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Number 1 on your FeedbM:k eard

The 114 Meter
Serendipity Antenna

Gives its commercial brothers a run for their money.

by John M.C. Wilson KAI LCC

John M.e. Wilson KAILCC is a recently re
tired aeronautical engineer. He became in
terested in two-way radio ....n en a rank crew
member in the Canadian army. John has bun
an amll1eur since / 983. His address is now
RR 2. Box 368. Peterborough NH 03458.

••

1
.~.

ground . it covered all the local area as well as
quiet ing a repeater 65 miles away . A friend
generous ly loaned me an SWR/Powcr Meter,
and to my surprise the SWR was 1. 1:1 at
mid-range in the frequency.

The construction project was a lot of fun
and cost me nothing . so I call it the serendipi
tyantcnna.

Look... and Price Can Deceive

There is an unhappy ending to the story .
Some time later I bought a very fine and
impre ssive co mmerc ial a ntenn a with a
claimed 5.5 dB gain and mounted it in exactly
the same position as the tiny ground plane. It
would not cover all the local area and would
not even trigger the repeater 65 miles away .
Sadly I took it down and replaced it with my
home-built . and explained to the XYL that I
had blown a lot of money. Is there anyone ou t
there who needs a commercial I '.4 mete r an
tenna? OJ

Figure2 .. .. andas a good-gain /. 25m antenna!

"The construction
project was a lot of fun

and cost me
nothing . . . "

planes: and a whip antenna mounting. ad
j ustable with a set screw. The tall plastic
housing from which the whip protruded sug
gested a loadi ng coil. as did the rather impres
sive 25 to 512 MHz coverage mentioned on
the data sheet.

""
Figure I. The Bearcat as a wideband monitoring
antenna. . .

O TIC ra iny Saturday afternoon while I was
practicing code. it occurred to me that

it wou ld be handy to have a 11,4 meter anten na
for simplex operat ion arou nd town . Since I
live near Pack Monad noc k mountain, atop
which sits the ce ntral node for the New Eng
land 220 MHz Network . a rubber duck and
150 mW gets me into all six New Engl and
states and New York! In fact , I can copy the
Pack repeater with no antenna at all ! Simplex
operation, bowever. was more conducive to
leisurel y rag-chews .

As usual. I was short of funds for radio
projects. so I began to th ink about a home
built antenna . I suddenly remembered that
there was an old Bearcat monitoring antenna
in the attic that might be mod ified for my
purpose. I stopped the code prac... ice (not a
difficult decision) and happily went to work
on the project .

•tavorable Features of t he Bearcar

The monitoring antenna had the follow ing
qual ities that made it suitable for the purpose :
a very rugged base plate and mast clamp:
very good quality aluminum tubi ng ground

The Mod

The first step was to remove the loading
co il. Since the coil was cemented inside the
plastic tube. I had to saw it open near one end.
I then removed the coil. and soldered a short
length of the coil wire 10 the connect ion
coming out of the 50 -239 Iype connector.
I reassembled the now-shortened plastic
lube and antenna holder. using press fitting

r---- - -----------, and cement.
The whip antenna was next cut to 12* ~ ,

but th is measurement had to be taken from
the bottom of the plast ic support because
there was nothing to prevent radiation
from the shon piece of wire taken from
the old loading coil and other hardware .

With a tube cutter, I then trimmed the
ground planes to 13 1

" ", and replaced
their plastic ends. Next the tubes were
squeezed between two steel rods in a vise
and flattened near the mounting area.
Bending them to 45 degrees was compar
at ively easy . and structurally they re
mained very strong.

The assembled antenna seemed very
small in comparison to the one I started
with . since most of the original was left
on my workbench! I mou nted it on seve r
allengths of TV tubing and it seemed to
work very well . When finally installed
over the house at 40 feet above the

18 73Amateur Radio . J a nuary. 1990
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A time- and money-saving list
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the major electronics suppliers.

FREE when you join!
Reference Guide to Electronics
Manufacturers ' Publications

Please accept mymernber$hlp in the Electronics Book Clu~ and """ the 5YOl~mes IOSI·
ed below. pius my FREE copy 01Reference GUide 10 E!fIcllO(l;cs M.nulllCluFfNS ' Public• •
l ions (2663P). bill ing me $395 plU511hipping and handl ing charges II not sa llsl led . I may
relurn the booI<s wrtlli n ten Gays w,thou. obIogatl()n and "-ve my rnembersIIip cancellecl
I~ee '0 purcllase III Ieasl 3 booI<s at Club pRc8s (plus~) dunng
1tIe next 12 months w>d may tM.ign any t u-reaft...

Membership Benefits. BIg Savings. In addition to this introductory
ofter, you keep saving substantially .....ith members' prices of up to 50% oft the
publishers' prices. • Bonus Books. Starting immediately. yoo wil l be eligible for
our Bonus Book Plan. with savings 01 up to 80% 011 publ ishers' prices. • Club
Hews Bulletins. 14 nrres per year you will receive lhe Book Club News. describ
ing all the current selections-mains. altflfnates. extras-plus bonus offers and
special sales, With scores of lilies to choose from . • Automatic Ordet". It you want
the Main Selection. do nothing and it will be sent to you automatically. Uyou prefer
another eerecrco.or no book at all . simply indicate your choice on the reply form
provided. As a member. you agree to purchase at least 3 books with in the nest
12 months and may resign at any lime ttlereafter. • Ironclad Ho-Rlsk Gu.r.,..
IH , If nol salisfl8Cl with your books, re turn lhem w,thin 10 days without obliga·
tion! • Exceptional Qualily. All books are qualily publishers ' eouces especially
selected by our Editorial Board.
.... _ ..... _ _ ......-. .... __ by ' " p" to.-~ (p-.' P...... Sklwn l

e l 990 ELECTRONICS BOOK CLUB' , Blue Rodge SU.......4. PA 1729«l8~~"=====

Address

SELECT 5 BOOKS
for only $3 95

(values to $126.70)
and get a FREE Gift!

Electronics projects ideas . . . the latest technology
all at up to 50 0/0 off publishers ' prices!

........-
-=J ;

•••••••••••••••••••••••••• •
• C rty •
• •
• Stale Zop Pnona •
• •
• Sogin8ture •• •• v.. to.- ..... .....- • ....., F"......~.... _ ..,..,.. ...-...g ..... ,"""""" c...o............. .
• .. US <U'""""J Tr.. ..<Ie< oOOte<:110 ea:epl. nq by .... E....ronico _ Clut>" , STAR190 •
••••••••••••••••••••••••••••••••••••••••••••••••••

••••••••••••••••••••••••••••••••••••

~ W ~u~~S~.~~m~~~A~~~~,~LUB·
•••••••

•

m w 11&.1'5

'lO,P UI.95

I

.~ u ....

3185 $3• .••
eou",... 2

READJII'
SCHEMATIC~

_Ul.H

RANSMmu
HUNTING
~~_._--_._-
~--'i>

Lc""-~ ---

3195 $28. 95
Count••• 2

"

~

" & ••

.~

_ $1 '.1'5

ALARMS

CIRCU 128 ON READER SERVlC:l CARO



73 Review by Bill Mick K3RVNIGIJEZZ

Numbef' a on your Feedbectt en

•

Yae su FT · 4 7 00RH
Versatile 2m/70cm mobile transceiver.

Yaesu USA
17210 Edwards Rd.
Cerritos CA 90701

(213)404-2700
Price Class: $800-$825

PhOto B. FT4700R.'-I installation in British Sierra XR4x4. The
control head can go almost anywhere, and a stnp of Velcro'"
lets you detach it quickly for security. The right angle mike
connector is home-brewed.

M ost of us have seen the kind of mobile
ham radio installation that's safe to op

erete onty when the vehicle is parked. You can
use a radio that 's mounted under the passen
ger's side 01 the dash, or in the grove box, or
down near the floor, but tt's hardly user-friend
ly . Keeping your head down for long periods of
time while driving can be downright un
healthy!

We can blame the automakers for this. If
they had more engineers and fewer stylists
designing their dashboards, your car woul d
come with a standardized equipment bay in
the center of the dash. After all, automotive
radio and stereo units already lit standard
cutouts. Imagine the convenience of simply
racking and stacking your ham rig, cellphone,
FAX machine, navigation and countermea
sures gear, ashtray, cotfeemaker, or flower
pot, just the way you want them, under a
sliding wood veneer cover. Perhaps the
Japanese electronics companies will influ
ence the Japanese car companies. In the
meantime I, and a lot 01 other hams, want to
operate mobile, and we want 10 operate safely
and conveniently.

An Elegant Solution

Over the years, various radio rnanutactur
ers have brought out models with remote con
trols or detachable front panels. These radios
don't go far enough to meet my desires: I
wanted full, flexible 2m and 70Cm coverage in
a package that doesn't req uire two hands to
operate and doesn't crowd the front seat. Be
sides, as a Yank whO has spent a lot 01 time
working in England, I have mobile rig require
ments that are a bit more complicated than the
average ham's. The ICOM IC-9oo was pretty
tempting until I worked out the actual
cost and discovered that I would have to
bUy a 440 MHz unit for stateside use,
and a separate 430 MHz unit for UK
use.

Enter the Yaesu FT-47ooAH. It cov
ers the lutl 430-450 MHz range at 40
wens. in addition 1050 walls on 2m, and
the front panel can be detached and
mounted where I can reach it while driv
ing. The radio has all the expected lea
lures: ten memories on each band, uex
ible scanning modes, and low power (5
wall) capability. Dual-band receive is
standard, with a balance control that
sets the relative audio levels from the
two sources. Crcssbeno duplex opera
lion is also possible, and a single button
toggles between two separate transmit

20 73AmateurRadio . January,l990

PhOto A. Control head and main unit ready for
installalion. Note dummy front panel with re
mote connector.

sections. An arrow on the orange LCD display
clearty indicates the selected band.

The FT-4700AH has a high contrast display
with big numbers and a two-level backl ight.
The dimmed display is easy to read during the
day, unless it's in direct sunlight. It has a sepa
rate 5-meter/output bar graph for each band,
as well as offset, tone squelch, and " busy"
indicators. Surrounding the display window
are lifteen controls, mostly push-bullons.

If you've used an FT-23A or MK II FT-290A,
you'll find the basic functions of the FT
4700AH fairly obvious. Some 01 the lancier
features had me slavishly following the de
tailed key seq uences on the supptied reter-

ence charts. Fortunately, after an evening set
ting up my prelerred memories, offsets, and
scan ranges, I can now activate most of the
complex personalized programming very eas
ily. I still keep a few photocop ies of the refer
ence sheets in the car for inevitable future
reprogramming.

Impressive Enginee ring

The FT-47ooRH is realty two rigs in one box.
The nominal 13.6 VDC feed is common to both
bands, and the received audio lrom both ra
dios goes through a single speaker circuit.
There are two lIying coaxial leads, with an N
socket for 7OCm, and an M (SQ.239or " UHF'
type) socket for 2m. You ca n also get an op
tion al duplexer that will let you use a single
feedline and a dual-band antenna. The panel
display is symmetric with the two bands. The
BANO switch selects one as primary, and the
other as secondary. When the primary band is
70cm, key presses trigger a high tone; on 2m
they trigger a low beep . You can set the step
size independently for each band (5 , 10, 12.5,
20,or 25 kHZ). Half cttne memories, including
the " call" channel , are IUlly programmable,
with parameters like separate receive and
transmit frequencies (for odd splits), and op
tional CTCSS tones. Other memories store
simplex channel data, or repeater offsets, and
lour hOld subband scan range boundaries.
Unlike many older radios, th is model lets you
choose a frequency via a memory selection,
tap a button. and tune from that memory as
though already in dial mode.

My unit came with one tone squelch board.
You'll need a second board 10rCTCSS on the
second band. The lOW power switch is com
man to both transmitters, meaning that you

can't run low power on one band and
high power on the other. The main unit
has a neat sink with an integral lan, and
the manual makes a point about ensur
ing ample air flow for the lan, particular.
ly when running full power. Five-minute
50 wall transmissions cause only slight
heating, even under the car seat .

The connection between the front
panel and the main box is a t o-teet
shie lded cable with a miniature six-pin
data plug. This cable is fine for hiding
the main box under the seat, but is on
the short side for trunk mounting. If you
wanted to build an extension, the hard
est part would be finding connectors to
m atch. Two of the cond uctors are
grounded, one feeds regulated svone to
the f ro nt pane l , and one carries
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m uch more!
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ment ceiling and a 9 volt bat - - ..
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from a ship's captain off Se
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radio. I
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ventent because the mike cable obscures the
forward view when the head is visor-mounted.
In contrast, the IC-9001901 control heads have
no microphone connector.

A second microphone jack on the main
FT-4700RH boll, or on an inlme boll on the
remote cable, would simplify the microphone
connection in many installations. I expect that
I will build some sort of inline boll eventually,
although the job will be complicaled by the
fact that the front panel actua lly contains a few
stages of microphone amplification. Further
more, since the PTT funct ion is activated by a
digital code on the serial 110 line, and not a
simple closure to ground, it will probably be
necessary to hook up a logic analyzer in order
to scope out the PIT code . If Yaesu really
wants to capitalize on its design, it will market
an interface boll that permits exte rnal comput
er control in lieu of the front panel.

My FT-4700RH currently rides in a British
Ford Sierra XR4ll4 , a close relat ive of the
Merkur XR4RTI sedan imported into the US.
Current versions of this model have a dash
board inset which houses a digital clock , and
this space just happens to accommodate the
control head , with the help of a couple of rub
ber feet and a strip of Velcro"' . The installation
looks good, and can be concealed quickly
when necessary. The controls are within inch
es of the steering wheel, and the display is at
the same height as the speedometer and tach .
Only an aerospace heads-up display would be
closer to the forward line of sight. The hand
mike would be convenient to grab, too, except
thai U.K. Jaw prohibits the use of such mikes in
vehicles.

I use a small boom mike, with a PIT switch
on the gearshift , and a cable that runs up to
the mike jack on the cont rol head. This results
in a very unsightly loop of microphone cable
jutting out from the middle of the dash. I
scoured suppliers on both sides of the pond to
find a low-profile rignl-angle eight-pin mike
plug , found none, and was forced 10 fashion
my own, using parts from other plugs. II dress
es neatly and disconnects instantly, since it
has no threaded ring . This aids fast removals,
helpful when I want to hide the controller be
fore parking in a bad neighborhood. Unfortu
nately, the sill-wire control cable is not a quick
disconnect, something that the ICOM fiber op
tic mobiles do provide ,

Conclusions

The FT-4700RH is a terrific radio! I can actu 
ally drive it and the car at the same lime with
out scaring other motorists, let alone the pee
pte riding with me. The controls are easy to
reach, there's no need to switch on the autopi
lot while checking the frequency, and my
front -seat passengers don't have to share
their knee room with a sharp-cornered boll .
The rig is inconspicuous, reliable, versatile ,
and loud. It 'll be burglarproof, too, as soon as I
can devise a quick disconnect for the fronl
panel, and some form of dual-band stealth
antenna. DJ

amplified microphone aud io. The filth conduc
tor brings speaker audio to the microphone
connector for packet or speaker-mike use.
This leaves one conductor for all the control
functions, including PIT!

Smart Front Panel

The FT-4700RH is a very intelligent radio,
and much of this resides in two large SMOs
behind the front panel display. Multiplelling
switch settings or memorized frequency val
ues onto a bi-directional serial line isn't all that
uncommon in modern ham equipment. How
ever , you won' t find a lot of gear that translates
analog control sell ings (vOlume, squelCh, and
balance) onto a serial line as the FT-4700RH
does. Call me old-fashioned, but for me the
Yaesu 's knobs are more natural than sliders
or " up/down" switches, even if level changes
sometimes seem stepped rather than smooth.

Yaesu supplies a dummy front panel to cov
er the hole left by removing the smart one .
This has been sold as an opt ion in the past, but
was supplied as standard with my unit. You
often don' t need to separate the front panel
from the rest of the rig-even left in one piece
the FT-4700RH is very compact. If the front
panel is mounted separately, coun t on fitting
an exte rnal speaker, too, as aud io that em
anates from under the seat will not be very
satisfying , Surprisingly , I found no trace of RF
feedback on either band, even at high power
sellings.

Ideas for Improvement

The FT-4700RH is just a bit shy of perfect for
me. There are a few things I wish Yaesu had
done differently . For instance, the PO WER

switch is sprung softly; a firmer switch would
prevent accidental turnoff when pushing the
nearby lOW or 01 1.1 switches.

The BANO switch is too far away from the
tuning knob; it should be where the lOW and
DIM switche s are located to allow band switch
ing and tuning without excessive hand move
ment. Likewise, the DlMR (dial/memory) and
CAll buttons should be closer to the knob. In
my opinion , the DIM and l OW switches just
don't get used enough to rate such big but
tons. look forward to the day when an owner
will be able to customize his control panel by
assigning functions to the buttons he finds
most comfortable.

With the variety of step sizes provided, I was
surprised that there is no 15 kHz step opt ion .
The set deals well with the normal British 25
kHz channelization, but when the next guy up
the band is operating between channels, only
12.5 kHz away, there is some breakthrough.
With 15 kHz spacing. the signal on the adja
cent channel has to be way off frequency, or
wildly over-deviating , to cause a problem on
receive. The supplied microphone on the U,S .
spec model had a DTMF pad and the usual
" upfdown" step switches; a band change
switch on the mike would be a very useful
addition.

My major gripe is a mailer of convenience,
aesthetics, and human engineering. Although
the control head seems like a natural place to
connect the microphone, and traditionally
things have been done this way, I find it mcon-

73AmateurRadio • January,1990 21



-

Painless PCBs
Sheds light on the black art of
designing a PC board diagram
from a schematic.

by Larry R. Antonuk WB9RRT

Numb« 9 on your Feedblek e.rd

•

T he topic of etching ci rcuit boards has
been thoroughly covered in recent ama

teur literature . Whether by use of resist pe n,
dry transfer, photocopier, Dremeltool. posi
tive res ist. negative resist , or whatever , each
author considers his method to be God's
gift to the electronic hobbyist. O ne th ing all
of these anicles have in common. however .
is the assumption thai you have access 10 a
perfectl y designed . flat-black , camera-ready
layout for the board. In other words. some
one has already taken the time to develop the
circuit schematic diagram intoa workable PC
hoard layout . and they were kind enough to
include a copy of it with the article.

But what if the project you wa nt to build
doesn't come with a PCB layout? Or what if
you want to modify an existing layout? What
if you actually (shudder) designed the circuit
yourself! Is there an easy way to get from the
schematic stage to the PCB stage?

The answer to this question. like so many
others. is " Yes! Sort of ...•• The best way to
learn to develop a printed circuit design is to
DO IT. Then do another one. The more you
do. the easier they'll get.

There are a few guidelines most hobby
ists use. however . .....hethcr they' re aware
of them or not. If follo.....cd, these guidelines
..... ill make the process clearer. more enjoy
able. and more likely to produee a high-quali
ty PCB.

Decide on the Project

This may seem a little backw ards , but fo r
the first coupleof attempts at PCB design, it's
best to chose a project that' s not too compli
cated. Just because you've al.....ays .....anted a
I to 1000 MHz/trip le conversion/multi-mode
receiver docsn ' t mean that no..... 's the time to
stan . Instead , pick a small audio or logic
circuit-mike preamp, logic probe, battery
charger . Something w ith one or two ICs that
youcan fini sh in a reasonable amount of time.
Like..... lse. stay a.....ay from RF circuits. espe
cially those that use stripline components.
Save the tricky stuff fo r later.

Breadboard the Circuit

A breadboard is a circuit board , usually
made of phenolic or similar material. that has
a grid of holes . Components are mounted
in the holes and .....ired together temporarily,
usually with hookup wire.
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Of all the things that you can do to ensure a
successful board , this is the most important .
First and foremost. breadboarding lets you
check for errors in the circuit diagram. Even
if you got the schematic from someone w ho
s.....ears it's correct. you might be interpreting
something differently than he did. If it' s a
magazine art icle , it will be at least a month
before any error corrections arc published.
There 's nothing .....orse than discovering that
you made an absolutely correct printed cir
cuit board from an absolutely w rong scbe
malic.

" ... the photocopier
method is the all-around

best . . . "

Second. breadboarding the circuit lets you
test your components. No use soldering a bad
IC into your new board .

Third. you can check out the use of the
circuit in its actual application. Is this mike
preamp all it's cracked up 10 be? If you use it
for a .....cck on a breadboard, you might decide
to scuttle the whole project . Or even make an
improvement or t .....o.

Finally. the very act of plugging those parts
in on the breadboard ..... iII give you a feel for
ho..... the completed circuit w illlook .

Decide on the Process

Obviously. you need to decide on the type
of resist method you are going to use. While
all of the above-mentioned processes have
their strong points. the photocopier method is
the all-around best for the casual experi
menter. TEC-200 film is ..... ithout a doubt the
best invention to hit the market since the IC
socket. Using a photocopier. you can make
iron-on resist patterns ..... ith this product. (See
Tech Tips in the April 1989 issue and " PCBs
from TEC-200 Film." by K30F. in the Au
gust 1987 issue. j

Even if you usc TEC-200, you'll have to
come up ..... ith a design to photocopy. The
dry-transfer process .....orks .....ell. but only if
you're positive that you need only one board.
Of course, if you' re only building a 7805
regulator circuit with a total parts count of

four. you' ll be done just as quickly if you put
the dry-transfers right on the board and skip
the photocopy step.

For anything even a bit more complex. it's
best to go ..... ith the TEC·200 process. Photo
resist methods are ideal. as long as your
brother-in-law at the print shop lets you use
the copy camera for free. Until then. or until
you sta rt design ing 92-chip . fou r-laye r
boards. the photocopier process is just fine.

For d iscussion. let's assume we' re design
ing a two-chip circuit using TEC·200 film.

Developing the Layout

The overall objective of this stage is simply
to get from the sche matic and/or breadboard
to a complete full size mockup of the board.
using dry-transfer (rub on) circuit compo
nents.

The first step is to sketch the board. Any
type of paper is usable. but tracing vellum is
best. You can put the paper with different size
grids on it behind the vellum. and they ..... ill
show through. Work in pencil. starting with
the ICs. It's usually easier to produce a
" component side" vie..... . so visualize the
board as if you were looking at it from above.

Plan on having ground running around the
outside ofthe board. and run the V + and V 
paths . Next .....ork with the signal paths. Don'[
.....orry about the relative sizes of resistors and
capacitors. just sketch them in place. If you
can't make all of the connections without
crossing paths. simply sketch in jumpers.
Treat them as real components so you don 't
forget them.

At this point you should have a very ugly
representation of your future circuit board. If
the board is fai rly complex. it may be .....orth
resketching a lime or r.....o. to make it cleaner.
If it's a simple board you can move 10 the next
step.

Laytng Down The Pads

Run do.....n to Radio Shack and gel a new
package of dry transfers. Take your vellum
pad and put the O. I" grid in place. Grab a cup
of coffee . Now, before you do anything else,
go through the process of your chosen resist
technique in your head. Do it again . Make
sure that you kno..... whether you need a posi
tive , a negative, a mirror image. or what. I
have seen projects ..... ith components soldered

Continued on page 24
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Now you can easily explore ham radio 's
most fascinating on-line forum!

The Portal System
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Numbet" 10 on 'fOUr FndbM:k ean:l

by Steven K. Roberts N4RVE

Painless PCBs Continuedfrom JXlf( t' 22
0010 the foi l side of the board-don't skip
this step!

For our T EC-200 process we need to work
from the foi l side layout, so we need to re
verse the component side we just made. If
you used tracing vellum, j ust flip it over and
trace ove r the paths . If you used regular pa
per, hold the sheet on a w indow and use the
w indow as a light table.

Once you have the polished foil side sketch
in front of you , you can go 10 work . Using the
0 .1 - grid. place the rub-on IC outlines in
place near the middle of the board, making
sure there 's ample room between them.
Again, if you start i n the middle and work
out , you can always make the board larger.
Not so in reverse.

•

Amateur rad io thrives on information .
There is so much going on technically,

socially, and politically with this complex hob
by that those who don't make some effort to
keep up are soon in a bit of a log. ("Just
exactly whallS packet?" a ham asked me at a
trade show last week, leaning close so his
friend wouldn't hear the embarrassing cues
tion .) Magazines help tremendously, for they
are an edited, packaged collection of articles
and graphics coupled with ads from the ven
dors who keep our technology alive . Bul whal
if you wanl quick answers to your questions,
feellhe urge to argue about ro-cooe. need the
latest Kepterian elements from AM$AT or OX
forecasts from the MUF diviners, or just want
10 hang around and socialize wi th others? To
some extent , we have our own networking
technology for those, but neither real-time on
the-a ir nets nor the packet system have
evolved to the point where they are depend
able sources of geographically diverse mtor
mation.

Enter Dataspace

Online, there are two major categories of
ham radio information resources. First, there
are forums such as CompuServe's HAMNET
and GEnie's RT (radio roundtable), offering
moderated bulletin-board and conlerencing
systems. They carry ongoing discussions as
well as a growing library of downloadable soft
ware , captured online conferences, reference
material, reviews, and so on.

The other class of ham-related online con
lerencing is rec.hem-raorc, part of the Usenet
(a complex linkage of some 20 ,000 academic,
corporate, and private computer systems
around the workl). Unmoderated, freewheel
ing , and not even pretending to otler archives,
rec .ham-radio is one of the most dynamic on
going discussion forums within the ham com
munity.

It's a bit hard to expla in the network culture
asking you to imagine 20 years ' evolution 01
packet doesn 't quite give you the picture. Data
space is a complex, multilayered not-land
peopled by ghosts, strangers, wizards, and
the alter egos of those you know. It's a place
with intricate behavioral protocols, obscure
symbology intended to increase bandwidth or
soften harsh words, and harsh " flaming" of
those who overstep the bounds of decency (or
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Screen capture of the rec.ham-radio menu.

understep those 01 intelligence). This is the
information home for millions worklwide, and
some 01 them are hams. Active hams.

Inevitably, this makes it a lively playground.
As you can see from the screen capture
shown in the figure, the topics range from the
public perception of ham radio to technical
details of specific rigs. Other topics found
among the 86 active discussions present on
9/13189 included: " KA90's TCPIIP software
available!", "SOLAR ACTIVITY NR 35", " In
terference on 2454 MHz", "Double ducky up
date" , "Poor PRQ.34 squelch circuit" , ..Any
one need Macau (XX9)?", and " Transmitting
music for ATV."

The Portal System

There are many sites that carry Usenet
newsteeos. most of them in closed academic
and corporate UNIX environments . But
there's a way to get there from your own PC
via TELENET: the Portal System. Portal is a
very user-friendly. brisk online service that
provides E-mail, conferencing, and a number
of other services ... with terminal emulator
support to make the online session brisk. It
has a friendly " local" community, but I'm at
tracted 10 it primarily for the public-access
Usenet and internet (E-mail) gateway. Best of
all, it only costs a flat rate of $10/month plus
any communication charges (TELENET or di
rect dial to Cupertino, CAl.

To sign on to Portal. use your modem to call
(408) 725-0561 . or make a voice call to (408)
973-9111 for more information and an esn
mate of local charges. To get on the GEnie
network, use your modem to call (800) 638
8369, hit HHH when connected,then respond
to the U# = prompt with XJM11878,GENIE.
On both systems, my electronic ma il address
is WORDY. See you in Dataspace! III

" . .. start in the middle
and work out . . . ..

Rub down the power and ground paths,
then start on the components. Now the size is
critical. The resistors. etc .• can be measured,
and the measurements transferred to the lay 
ou t. You may usc a pair of dividers or a
compass to transfer the dimensions. Or you
can rub down one pad and hold the part above
it. eyeballing the location of the second pad.
whatever works best for you. Continue this
process unt il the whole board is in place .

A Few Pointers

A straight line is indeed the shortest dis
tance between two pads, but it' snot the pretti
est . All of your components, and all of the
coppe r paths, should be running either verti
cally or horizontally. That's what the vellum
pad grid is fo r .

Make use of large "ground plane" areas
running around the perimeter of the board
and coming right into the active circuit area.
Mark the areas off with rub-on paths, and fill
them in w ith ink . Likew ise, use large areas
for the V + points. This practice helps reduce
feedback and noise. makes your acid go far
ther, and gives you some space to correct
things if you forget an A + or A - wire.

Pay close attention to the points where
wires leave and enter the board . For some
reason, it 's very easy to omit pads here.

Use large enough paths for the job-power
runs arc wider than signal runs. Don't run
paths too close together-this causes cros stalk
and high voltage arcing . Pads should be the
correct size for their components.

Finishin~ Touches

Once the layout is finished. think about
future expansion. Add a few pads to the pow
er and signal points in case you ever want to
tap off for another circuit. Decide where the
holes should be for mount ing the board, and
put pads there to act as center punch poin ts.
Get some rub-on letters. and mark the power
connections. sw itch connections, even the
ICs. Make it pretty . Remember, each time it
gets easier and easier! m



***Unlden Cordi• • • T./ephon_*"**
XE750-T Unlrum Cordi"•• Pho"" .. ~h .pe.~18r $99 95
XE550-T Uniden Co.d"'•• PflQn18, , 579.95
XE300-T Unid"n Cord Plio $69.95

* * * blend.d S.",,/c. Con',.et *••
" , ou ~rcr.aa. •~n.... CB, ' . dar <Sete<::lor or cordl_
pI'lOf>e 'rom .ny . lore In tile U.S.or Canada Wllhln I"," lasl30
da~S. you can gel UP 10 IfT.e" years at " ,Ie"""" SfIN oce
contracl lrom WarranlfICh. This' ''NiCe exl.nsion pl.n bIt-g_n.
S'le, lhe manule.clur18f. .."r.nl~ exp". .. W. rrl nle<:h ",ll
Pltnor", . 11 nec"aaary IIItlor a"d ...ill not charoe lor '.Ium
Shoppong. &:1...0"" ......."'" conI..C1S a'" not relu_bIIt and
apply onty10 l !'Ieor;.g.nal~rcM"'. A two rear""""""'<lcon
lract on I "'_ or ba"lClI"ner IS 529 99 . lIll l h," re/il1l .
539.99 f o< handheld ac.nn. ... 2 y..ra " 559.99 s"d 3
years i. 519,99. For rad. rdefecl0rl, two ye.rs i.529.99.Fo,
ce rldio., 2 yu r. ,s539.99. Fo. cordl",.. phone' ,3 years I.
53• .99 O'de' yo"r . " "nded . " rvice conl lllCl lod.~.

OTHER RADIOS AND ACCESSORIES
8C55XLT·T BN"'. I 10 ch IClIn"" 5114 95
BC70XLT·T a..rcal 20 CfTsn",,1 IClIn""r. . 5159.95
BC175XLT·T S..rcat 18 Chs"n,,1ocanne. $156 ,95
R2DeO·T Reg.nc, 60 channel scanner , 51 49.95
R10ClQ·T R/tlfenc, 45 cn. nneIKlnne• . . " , 5109,95
TS2·T R"",. nc, 15 cM nnel aeann.r.......• __ 5269 95
!J'Cl02·T Rego...-.c, vtiF 2 c!'I- 1 w.n I..nte " .. $1 1495
81'S5·T RIOfI"nc, 16 . "'p ' a<;J. POWe. IUPI>IY $119 95
BP2O$-T1 N~c.dba n. pack torBC2OOlecl00XU .. 53995
M ·T 1,2 V M N~Csd boInerie. l .ef 01 " '91'11) $11.95
FBE·T Fr6<lu"ney D"eclo<y l or EU I.rn U,s. 514.95
FBW-T Fr6<luency DireclOry tor Wesle.n U.s. $ 14 .95
AFDl .T Gteal Lakes FrltQuenc~ Olfecto<y , 514.95
AFD2·T N_ Enol<l"d FrltQ ncy OOreclo<y $14 95
IIIFD3·T Iolid Al l<lnl ic F.~ o.'ec1ory 514.95
RF04·T Sout","U I F<ltquency Dorectory "4 95
fl f D5·T NW & No<1hern PI. in. FrltQ....nc~ o.r 514 .95
ASOo T Ai'pl.n" Scann"r Di.eclory . .. .. $1 4,95
SRF·T SUNi.1I R.dio F'flouflncy Dlreclory " " " .. 514.95
TSG-T "Top s.c'flr Ra<;J lllry 0' u ,s. GoV!. F,eQ. .. . 51 . 95
TIC·T Tu on Of> 1 pfTone c.... . .. $14.95
CB....T Bog CB HandtooolVAWFWFrHband 51. 95
nc·TT Ior'nleroepl"'CI Coonmu__ . 51.95
flRF-T R. llroad "ltQuency direclory 514 95
EEC'T EmbllllY & Espionall" Co",mu" "'. lion•. , , . 51•.95
CIE·T Covert Inl"lIlg.encfl. Elecl, EaveidrQPOing .. , 51.,95
MFF-T Iol 'd.... . l FiIdIt'll F.eq....nc' d..-.;lory .... 51. 95
A&O-T 101.9""1 1II000nt "'abo" IClInne' . nl• ...,., . 135.95
1l.7o.T BaM Illloon IClInner anl.n". _ 535 9$
A1300-T 25 1ol 1i• .- l.3 GMI D'K ene . nl"nna. 5109.95
USAMM-T Msg ........nl VMF anI. ...1 12' c.ble 539.95
USAK·T ~" hal" "'ounl ViiI' .nl ../11 ' csble ' 535.95
Add54.00slllPpong lor allSceeSSOn.s order"'"al l..... 181II'1 III"'''.
Add 512.00 . hiPPlng PIt. r"d ", . nd 54 00 per anI""".

BUY WITH CONFIDENCE
To g.' '''. '.e,••,"""'" '""'" C~, ot' anyteann".,
send Of phone yo"r order d"ectly 10 O<l' Scanner
Distribution Cenle.~ MIchig an residenl, please add 4"1>
118leSlax or ,,,pply YOl.lr tax 1.0. number. Wrilte" pur
chase orders a.e accepted from apP'O~ed g.overnment
-aetICie' and moal well , al ed firms.t S 10'lb.urcharge
lor net 10 bi llIng. Alt ll8les are subject 10 a••itabHI1y.
accept. nce and venficatoon. All sales on accessories
a,e ' inat PYicea, lerm. and specilicalions are s"bject 10
change wil ho" l notice. All prices are In U.S,eonere, 0"1
otslOCk item. will be placed on eecsceeer automalically
"nless e El i. in.! tr"Cled d ltlerenlly. A $5.DO addi tional
handling tee will be charged for all ordef$ ...il h •
merch.ndise l ota l under 550.00. ShIpments .." F.o.a
eEl warel'louse in Ann Arbor. MIChigan. No COD's.
Mosl items Ii. l ed ha..... manu'acl"refl warranty. F'ee
copies 01 warranl ies on meee p'oducts are available
by writing 10 CEI. NOfl-cenilied check5 reu"ire ban k
c learance. Not , espOnsible 'or typographica l errors.

M.U o rders to: Communications Electron
ics~ Box 1045, Ann Arbor, M ich ig an 4 8 10 6
U.s.A. Add $ 12.00 perscanne r lorU. P.$ . t;lfound
shipping an d h andling in the contin e ntal U.S.A.
For Cana da, Pu e rto Rico . Hawa ii, Alaska. or
APO/FPO delivery, sh ipping c harges a re two
tim e s continental U.S. rates. II you have a
Discover, Visa. Ameriean Express or M as te r
Card. you may c alland place ecredttcardcrder .
5% su rcharge for b illing 10 Ame rican Exprees.
Order ten-tree in the U.S DiaI 800-USA·SCAN.
In Cana d a, dia l 800-22 1·3475, FAX anytim e ,
dial 3 13·97 1·6000. II you are outside the U.S.
or in Michigan diaI313"973-8888. Ofdertoday.
SCanner Oistribl.ltion Cen1er~ .nd eEl ioll'O& ere Ir....
ma....s 0' Comm"nicahons Eleclronic. Inc.
Sale dales 10/1 /89 - 3/31190 AD It l oo189·T
Copyright c 111B9 Com munh;:.tlon. Electro<t k;:. lnc.

For credit card orders call

1-800-USA-SCAN

ConsumerProducts Dit/ision
P,O. Box 1045 [J AnnArbor. Moctltgan48 I 06-1045 U.S A
Fo , ord.,. cell 313·1113·8888 o r FAX 313·1171-6000

BC760XLT
800 MHz.

m ob il. seenner

SPECIAU

***Unlden Radar Deleclors***
8<J y lhe fines t Unlden radar detectors Irom en today.
TALXER·T2 Unrden 1.lk,ng radar d.lecl0r ." 51• • ,95
AD7·T Unidltn viSOt mounl •.clIt. d"leclor , 199.95
RDe-T Un_n "P. QPOf1" W. ,. dar dele<::lor , 5114.95
RDCl XL-T UnrC/lln " "'oc.o" .... r.dar dele<::lor _$144 95
R025-T Un_n _ mounl radar .,.I-.;lor 55. 95
RD!lOO-T Unl<!ltn 0< mO<lnl rad.r deleclor, , 514.95

Bearcat" 200XLT·T2
U SI price $509,95/ CE p ric e . 2 3 IU J5 /SPECIAl
U-hn4 MJO CI....."., " .00 .H•• H.mI"tid
"'n" " Umll " Hold • PrlfHlI-i • &.oc"..."
f taflU""Cf ,.nt/It: 2~ '54, I It·, 14. 400·512. 808·958 MHz
Excl"d.s 823.8815"49.0 '25 Itn<l", 9'75-894.0 125 MHz.
The Bearcal200 Xl T se ts a new standard lo r hand
held scanners in perlormance and dependability.
Th is lullleatured uni t has 200 programmable
channels With 10 scanning banks anet 12 bafld
co...erage. II you w ant a ~ery Sim ilar model without
the 800 MH• . band and 100 channels, order the
ee 100XlT·T lor only $ 169 .95 . Includes antenna,
carrying case with bell loop, ni-cad battery pack,
AC adapter and earphone. Order your scanner now.

Bearcat" 800XLT·T2
l ist price $549.95/ C E p rice $ 239. 9 5 / S PECI A l
' .....nd, 40 CIt.nne' • No-cry.t., .e.n".r
Prlorlf., cort',ol • S.en:/VSc.n • AC/DC
B,nds: 29·54.118·174. 406·512.806·912 MHz.
fxclud&S '23 9815'''~ 0125 .n<l 8M 9S75·S~4 0125 MHz
The Uniden 800XLT reeeoe• .a channel. in two be ni<s
Sean, 15 cn.nnel. per second- SiZ"9..... la..... . 12\'0 ."
II you co not need the 800 MHz. bend. a Similar model
called the BC 21 0 XLT-T i, available lor 5118.95.

Bearcat" 145XL·T
U st p rice S 18 9 .9 5 / C E pric e S94 .95/S PE C IA l
,o-"rtd, ,. Cunn.' • No-cry.'.' . e . " n. ,
Priority co"t,,,, • W••'IN', •••1Ch • ACiDC
Bands: 29-5 4, 1se- 174. 406-512 MH z.
The Bearc.1 145XL Is a 16 channel. progfammable
scanner covering len ' ,eq"ency banGs. The unil feature s
a buill- in dela~ tunClion Ihal add.a three second delay
on .11 channels 10 prevenl mIssed Iransmissions. A
mobi le version caNed t!'le BC5eOXl T-T teat"ring pr~

orlty, wealher search, channel lockout and mo<e is
a....ilable 'or $94.95. CEr. package pr ice includes
mobile mo"nling brackel and mobile power cord.

President" HR251 O·T
uet coce $ 499.95/ C E p ric. S239.95/ S PECIAl
'0 ".,~ .oblle TrlInac."'.r e 011111.' 'liFO
Full "nd eo".'.II•• All-.od. 0".,.11_
"ci", liquid cryat.,dl.pl• ., • Auto Squ.'eh
"'T. Pr.p'OfI,.mmed '0 KHz. Ch.nn.I.
f reou" " cr CO~.'Slf.: 28.0000 MHZ 1029.8999 MH.,
ThePresidenf HR25 10 Mobile 10 MeIer Transceiver
made by Uniden, has everything you need lor
amateur radio communicat ions. Up to 25 Wall PEP
USBllSB and 25 Watt ON mode. No ise Blank e, .
PA mod e. Dlg ila l VFO. Buill-in S/RF/ MOO/SWR
meter. Channel swi lCh on the microphone. and
much more! The H R2 5 10 rete you operate AM, FM .
usa lSB orCW, Thedigitallyaynthesizedlrequen
cy control gives you malim"m stabi lity and you
mayCtloose either pre-programmed to KHz. c han
nel step$, or use the bui lt' in VFO lor steps down to
10 0 HI.. There's also RIT ( Recei~e , Inc remental
Tun ing ) to give you perlectly tuned signals. With
rece ive scanning. you can scan 50channels in any
one 01 lour band segments t o had OUI where the
act ion is. Order your HR2510 from CElloday.

NEW! President" HR2600·T
Lisl price S599.9 5/ C E price $ 2 9 9 .9 5 / S PECIA L
10••'.r .obll. ',.nac.I...,. N• • F••, .., ••
The new President HR2600 Mobi le 10 MeIer Trans
ceiver is similar IOlhe Un iden HR2510 but now has
repeater offsets P OO KHL) and CTCSS encode.

•

•

•

Uniden Corporation of America has pur
chased the consumer products line 01 Re
gency Electron ics Inc. for 512.000,000. To
celebrat e this pu rchase, we're having our
largest scanner sale in history! Use the
coupon in this ad for big savings. Hurry...otter
ends March 3 1, 1990.

.........MONEYSAVINO COUPON"" ...*
Gel s~1 Uk'ings On 11'1" sc.n"",.
IiSlfld In tl'lls co"pol1. rl'lls CO"POfI m" .!t
be ,ncl"dlJd with '(0'" pr"paid ord",.
er"dll cards, personal cl'l6(;1<8 andqua n'
I ity dl.!co"nls are excl"dfld from tM.!
O''''r. 0 11", ~alidonlyon ",,,pald OrdfU.!
.".lledd,recll,toComm" nication. EIee
troniC$ Inc. p.a Box IO·U-DePl UN/3.
Ann Arbor. Mlch",. n 48 106- ItU 5 U S A
Co"pon upir", March 31,1990,
Coupon ma y nOI b" usedIn conj"nction
wilh any othe, offe, from CEI. Coupon
."., be photOCOpied Add Sl2,00 lor
'I'I ipping in lhe conlln.nta i U. S A
R. g ency T S2·T . __••••• • 5 2 5 9 .95
R.gency R1600-T• • • • ••• 5 239 .95
R.gency R1099-T •• ••• . •• 599.95
R.gency RH6DeB-T. • , •• $41 9 .95
R.gency RH 256B-T••• _. $2~.95

aeereet 200XLT-T2 •••• •122 9 .9 5
ae.re.t 1OOXLT-T ••• • . . 5164.95
aeere.t 800XLT-n •• • . . $229.95
Unlden HR251 0 -T ..... . $229.95
Unlde n HR2800·T • ••••. $ 274.95
Unld e " PROSOOD-T2 •• • • • • 2 9 .95

• *** Un/den CB R.dlo8 ***

U n I e n
® The U"iden line 01 Cilize". Band Radio tranecetvera is

slyled to Complime nt other mobile audio equipment.
Uniden ce ,.dias ar" $0 r"liable fhat they have. two
yel ' limIted warranty, From the fealure packed PRO
Sl OE to fhe 3 10E hllndheld. there is no belle. CII'zens
Band radio on Ihe market loday,

$12 000 000 Pfl031 0E·T Un,ae" 40 en. POrlable /Mobile C B . $83.95

J J
PA0330E·T Unfde" 40 en Remote mount ca. .. S104.95
PA0500l>T Unidfln.O ChanMI CB M Obile S38.95

Scanner Sa.e ~~~~TTu~~::n:~tIII=~rn=.e· _- .- .-.-s~~:~
'I MAOISO Jrt.T U..."." .a d\an..... SSBCBba '2...95

PC122-T Unode''' <tQ e MMe l SS8 CB mollol" $11 9 .95
PA(l510 XL·T Unidfln 40 CIlan"", C B MobIle , $3895
PR0520XL·T UnirHn 40 channel C B Mobile " _S58.95
PA0530XL·T Unidfln 40 channel CB Mob'le , . , $79.95
PR054OE·T Unld" n .O cM nn,,1 CB 1ol0b01e _.. $91.95
P~E·T Uni<Hn~ CMn"" SSa CB 1ol0t>0 $13195
PA0110E·T Un_.a CM I CB Base $ 11 995
PA081 0 E·T Uni<j"" ~ cMnneJ ssa CB 810 _. $17. 95

...***VALUABLE COUPON * *"**
Bearcart 760XLT·T
List p rice $49 9 .9 5/ C E prlc . S244.9 5/SPECIAL
f .....ncr, fOOCh..".,. Cry.,.,,.••• AC/DC
Freq""nc,ran~ 29-54,1 ' 8- 114•• 06'51 2..806-95' MHI.
& Clud... '23 911W 49 0125~ 'U9115...g4 0125 MHz
The Bearc,,' 760Xl T has tOO programmable chan
ne ls organized as l ive channel banks l o r easy use,
and 12 bands ofcove raqe including the 80 0 MHz.
band. The Bea,c"t 760XLT mounts ne atly und er
the dash and coneecrs direclly to fuse block or
battery. The unit a lso has an AC adaptor. !lip down
Sland afld telescopic antenna for desk lop use. 6
5/ 16" W ~ 1"'"" H ~ 7'l1o" D. Model BC 590XLT-T is
a similar version with out the 800 MHz. band fo r
only $1 94.95 . Order your scanner trom CEI today,

NEW! Regency" Products
A403O-T R nq 200 cn M ndheld 1ClI'"'''' 52~.95

M02o-T R "C, 100 Ch, h.ndheld IClIn"., 5189.95
R401 0.T R""enc ~ 10 channel hendheldscanner S11 4.95
AI &Oo-T R.... nc' l oo channel mobl~ IClInne' 5244.95
P2OO-T R"""ncr~ channel CB 1ol0t>01• . . . . . . . . . . . $38,95
P21O-T R"'i""C~ <10 cMn 1CB Mobi~ ..•... .. ... $.5695
P220-T R""."q <10 C I CB Iolobi $19.95
P'3OO-T R"""rrc, <10 CMnnel SSB CB 101_ $1 31.95
NOO-T Reo.nc,~ Chann.' SSB CB 81..., ... ..• $1 14.95
PAllO.T R""enc,"Pnsparf' .ize rada, d..,eclor 511 4,95
PAl 20-T R"".nc, "mic.o" .i... rad.r deleclor $1.4.95
MP5100XL·TR.-goenc,40CtLl'flannalranK_,.. $139,95
MP551OXL·TR~r60Ch. mannelrante .",ar 5159.95
MPlIOOOXL-T R~c~60 Ch. mannel ranac: . "er S209.95
MP2000XL' T R.-goencr MIIllI'>&Id manne l..n $IS9 95

Regency· RH256B·T
List price S799.95/ C E pric. 1299 .95/SPECIAlf. CN""" • 115 ..." T,...e.w- • "'IofItJ
The Regency RH256 B is a sixt~h8nnel VH F lanet
mobile lransceiver designed to cover any frequency
betw een 150 to 162 MHz. Si nce this ,adio is
syn thesized, no expensive crystals are needed to
slore " p to 16 1req uenc ies w ilh out battery backup.
All radios come With CTCSS tone and scanning
capabi lilies. A monitor and nighVday switch is also
standard. This transceiver e ...en has a priority f"nc
tion. The RH256 makes an ideal radiO for any pofice
or f ire depa rt men t vo lunteer because o f its low cost
and high perlormance. A 60 Wall VHF 150 · 16 2
MHz. version celled the RH606B-T is available
for $429.95. A UHF 15 watl 16 channel ersion of
th is radio called Ihe A U1M B-T is a lso a ailable
afld covef$ 4500482 M Hz. bullhe cost is $454.95.

CIRCLE 12 1 ON READERSlRVtCECARD
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Continuity Beeper
The ultimate in continuity checking convenience.

by Dick Fergus W9DTW

put will be positiv e. If the difference polarity
is reversed, the output voltage is reve rsed .
Most comparators are very sensitive, and it
only takes a few millivolt s difference to
produce a maximum output voltage swing .

Note that it' s the voltage difference be
(ween the two inputs. and not the voltage
from ground (common mode) that's impor
tant . There is a limit on Ihe common mode
range , but that' s not important right now.

Circ uit Details

Again referri ng 10 Figure I , the invert ing
mper of U2A (pin 2) is biased to about 45
milli volts by R5 and R7. This voltage is
greater than the noninverting input (25 mill i-

Auloorr

Battery power is comrolled by a CMOS
(complimentary FET) array (U 1 C[).IOO7).
When C2 is discharged (by momenta rily
touching a test lead to ON) . the P I-13 will
drive the N2 gate to 9V . N2 then drives P3
on. and supplies power through pin 12. the
main ci rcuit.

If the beeper isn' t used for a while . C2 will
slowly charge. At some voltage. the PI will

start to reduce conduction and allow P2
to conduct. As P2 conducts, the current
through R2 increases the charging o f
C2 . thereby causing pos itive feedback
and a very rapid po\\er tum-off.

In the power-off condition , all FETs
arc nonco nducting , so battery current
will he only a few mic roam ps. Each
time you make a continuity test . the
" keep alive" ci rcuit di scharges C2
with the rectified current through C l
from the output signal.

•

,

,

e•

Photo B. Speaker side ofme continuity check
er board .

•

,

Photo A. WYDnv's audible continuity checker

Photo C. Component side 0/the continuity checker board.

Audible Continuity Testers

The obvious adva ntage to such a
tester is the instanta neous ind ication of
continuity (beep) when the probes make
contact. You don' t need to hold the
probes on the contacts while yoo tum to
look at an ohmmeter . Usi ng the latter. I
have been fru strated when the probes
would slip off the contact as I turned to look at
the meter.

Another advantage of the audible continu
ity tester is that you can check for unwa nted
ci rcuit paths. I usuall y d rag the test probe
along the socket o r component pins as I look
for the intended point. If a short or unwanted
connect ion e xists . I will hear a beep indicat
ing continuity .

This method is abo useful for tracing ci r
cuit paths . Just put one probe on a counce
tion , then drag the other probe arou nd the
board until you hear a beep. This can be
a real hel p on two-sided boards or
boards with hidden traces.

Circuit Onnic'"

See Figure 1. A dual comparator Ie
<U2. LM393) detects the continuity and
generates an audible tone . Comparators
generate output voltages which com
pare two inputs . If the minus (inverting)
input is negat ive with reference to the
plus (noninvening) input, then the out-
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Dick Fergus W'9DlW has been a hum since
/947. and is especially interested in computer
applications to ham radio. Dick is currently
an electronic engineer f or a mid-western
firm. Other interests include building and
flying private planes , and working on the
detection of severe weather by electronic
means. You can reach Dick at 2N570 Argyle
sc, Lombard /L 60148.

indicate continuity. In digital applications.
you run into this condition very seldom.

This beeper has proven very useful. With
complex computer ci rcuitry , I ' ve found that a
few min utes spent " beeping " the ci rcuit ca n
save a lot of headaches. It 's much easier to
find a wiring error by beeping than by debug
gi ng with the scope.

For those who are forgetful . the auto pow 
er-off saves banery life. It isn 't the cost of
battery replacement that's the probl cm. It's
that batteries are usually dead at the most
inopportune time. That must be somebod y's
law-probably a Mu rphy corollary . m

Figure I . Continuity beeper schematic.
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0·05
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TOlalCost

~loShaek

273-073
23-464

27Q.325
270·23 1
278·712

DC.1tSO
TM1 0135
MY.OO2211 00
1N4148
A10m

R""R,.
",7
R270
CD4007
LM393N
14LP

Descript ion
Piezo Transducer
9V Battery
O.l I.lF SOV
10 I.lF 35V Tan.
O,OO22 I.lF 100V
lN4l4B
10m 5% l.4W
10k 5% V. W
l OOk 5% Y.W
475% Y.W
270 5%y'W
CD4007
LM39J

Construction

Layout or type of construction is not criri
cal. Most of the U I ci rcuitry IS very low
current, therefore good insulation is neces
sary , especially around R I and C2 . T he case
IS necessary only for physical protection.
Since you don't have 10 moun! anything 10 the
case, you can assemble the circuitry in one
piece with the test and battery leads connect
ed. With slots fOf the test leads and clearance
holes for the ON contact and transducer. you
ca n stuffthe circuitry into the case. The trans
ducer docs not make a lot of noise, so you
may have to expe riment to get satisfactory
volume.

Easy to Use

To tum power o n. touch either lest lead to
the ON .

To test continuity , touch rest leads to ci r
cuit; if continuous , you will hear a beep .

Power wi ll re main on for several minu tes
after the last test.

Note : Ci rcuit resistance less than 500 will

p,"...,
C1,4
C2
C3
01 .2
R'
A2,5,13
A3,4.6.9,10,11,1 2,13
R7
R8
U'
U2
z scceets 14-pin
Battery Connector
C,~

Test Leads
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MFJ Grandmaster Memory Keyer"
More than user-friendly . . . it's really easy-to-use

~. .
_.

-
......,........t ...

-- -
CO.vlT JlEJlORr'YER

---...'.U- - -U.U- - - .... I.--- ..... f.

--
ItIF'J OKAN"STER "

.....

~IFJ ·48G

$1 8 9 9 5

M g d t> in U.S.A.

S im p le ... Intuitive .. . you Instantly
know whic h knob to turn, what button
to press. It 's unmistakable .

That'. the MFJ Grandmaster
concept -- more than user friendly ...
It's really easy to use.

There ' . no keypad . no complex
keys troke sequences to confu se you.

The new MFJ-486 Grandmaster
Memory Keyer TIII gives you the best of
both worlds -- all the features you'll
ever need and the easy-to-use MFJ
Grandmaster concept .

Ezclualve CW Word Procea.or' '''
MFJ'. exclusive CW Word Proces

sorw lets you cha nge a message In
mem ory without bavtng to rekey tt allm.

Special functio n keys make It simple
to move around within any message.
Insert. delete and change your message
until It's just the way YDU want It.

With other mem ory keyers YDUhave
to erase an entire message and rekey It
all in to make even the smallest chan ge.

Combine messages
Into other messages

T he MFJ486 lets YDUcombine
frequently used messages into other
messages.

You ca n s tore gTH, rig/antenna. gSL
Info and o ther com m e n ts In separate
memortes.

Then YDU ca n easily build a new
message by keying In memory
numbers wherever you want that Info
in YDur message.

MFJ's Custom-Speed™Control
Customize your speed control to fit

you!
By pressing the Speed Set button.

YDU can set you r slowest speed to start
at 4 , 5 , 6 -- any speed up to 20 WPM··
and your fastest speed Is20 to 100 WP~1.

Match in g CW speed to a gso Is best
done by ear as you adj ust a speed knob.

With keypads you have 10 figure DU t
the exact speed ofyour contact and then
go through an awkward keystroke
sequence.

That ' s why matching speed with a
J98fJ b~' "' FJ t: r"Np""" ~ , In,. ,

keypad is so demanding.
Without MFJ 's Custoru-Speed tv. a

wide range speed control ts very ha rd to
use because the slightesl touch causes
radical speed cha nges.

Bullt-In CW Course
The MFJ -486 gives you a well

organ ized three step CW course for
upgrading and teaching.

The first step gives you random five
character groups. After YDU learn the
lett e rs yo u can add pu nctuauon .

The second step gives you random
1-8 character groups for real-world
code practice.

The third step gives you an infinite
n u m ber of random plain English QSOs
In thesameformal as FCC ham
license rests.

When you can copy these random
gSOs. you' re ready to pass YDu r test
a nd upgrade!

You also get Farnsworth opnon.
answer-replay to check your copy,
punctuation on! off and earphone jack
fo r private practice.

Remote Control .. ,
for memories and function keys
T he MFJ-77 remote control lets you

control your message memories and
CW Word Processorw function keys a t
your key paddle for on ty ... $ 19 .95 .

It' s a lot more useful than a rem ote
tha t gives you no editing functions and
only lets you control afew memories .

MFJ Keyers are
used year after year

Not so long ago there was a glut of
keypad keyers. T hey were novel. and a
IDt of hams spent their money .

But beca use they were hard to u se
they ended up In drawers and closets.

They were soon no lon ger made.
Most ortgtnal MFJ keyers are st ili

being u sed -. day after day a nd year
after year.

Why? Because they 're easy-to-use.
And that's why more new MFJ keyers
are being pu t on-the-atr today than ever.

More for your money
To make It really easy-to-use. It cost

more to build the MFJ Grandmaster.
It just takes more hardware _. knobs

to turn, buttons to p ress. LEOs to show

you what's going on . Plus It takes more
labor, more soft ware. more everything.

It's a real bargain compared to
cheaper-to-bu ild but harder-to-use
keypad keyers.

Plu.More . . .
You get over 8000 characters In 10

son-parttnoned rnemortes « far more
than you 'll ever need .

You also get . . . lithium battery
backup. automatic serial n umbering.
a utomatic message repeat. beaconing.
A or B type Iambic keying . m anual Dr
automatic word spacing, speaker. ear
phonejack. easy-to-use front panel con
trols for speed. volume. tone, weight
and delay. tu ne control. powerfu l Z·80
microprocessor plus much more.
9x21/vc6 Inches. Use 12·1 5 VDCor 110
VAC with MFJ-1312. $12.95.

One Full Year
No Matter Whatl '" Guarantee

You get MFJ's full one year no
matter wha(1M guarantee.

That means MFJ will repair or re
place YDur MFJ-486 (at our option) no
m alterwha! ha ppens to It for a full year.

Others give you a 90 day IImUed
warranty.

What do you do after 90 days when
It burns up. Or before 90 days when
th ey say. "Sorry. yo ur lfmHed
warranty doesn 't cover that?"

Why take chances when MFJ gives
you no mailer what protection for one
full year?

Don't struggle with k.eypads·- enjoy
the ea.y-to-use MFJ Grandmaster
Don't struggle with a hard-to-use

keypad and complicated keystroke
sequences.

Choose the memory keyer that's
really easy-to-use and has all the
featu res you"Il ever need - the new
MFJ -486 Grandmaster.

Get yours today . . . yo u'tt Iove It!

Nea rest De a le r /Orders : 80Q.64 7 · 18 00

M~~
MFJ ENTERPR ISES, INC.
I~".\ 4~! . MiSS.. ~~a ll: M S 3976 2
60 1·3 2 3 ·5 R69. 1 eu:x .534590
F A X: 60 1·3 2 3 ·655 1Jndud.· "'h

MFJ . . . making quality affordable
CIRCLE 86 ON READER SERVICE CARD
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73 Review by Sleven K. Roberts N4RVE

The Spect rum Probe
Inexpensive and portable spectrum analyzer.

Smith Design
1324 Harris Road

Dresher PA 19025
To Order: (215) 643-6340

Price Class: $200
(Call for possible qualification
lor special introductory offer.)

The Smith Design spectrum analyzer probe.

arcing or mtetmutents, or otherwise peer into
a signal environment that looks like cluller on
a time-domain scope.

Using the unit is simple. A walt transformer
(supplied) plugs into one spur of a split cabte,
and the ctner plugs into the BNC vert ical inpul
of your scope . Set the vertical attenuation to
50 mV/div, the sweep to 0.5 ms/div, and sync
negative. The resulting display is logarithmic
in amplitude, with a range of about 50 dB. II
you touch your finger to tne tip, you see a
display of AM, Iow-band VHF, TV channels
2-6, and about half the FM broadcast band.
Transmit on HF nearby, and Ihe display goes
crazy. The probe presents a very small lOad 10
the circu it under tesl-:lnly 10pF, comparable
10 a standard scope probe.

This tool isn' t 01 the highesl quali ty, bu t it's
very useful. The evaluation unit was dead on

arrival, bul the problem turned out to be triv
ial-an intermittent short in the connection to
the female 3.5mm powe r socket. The Spec
trum Probe's connectors, product packaging.
and general construct ion techniques appear
cheap, and the ecccmematcn is net well writ·
ten-c-but in euteirness. this is not pretending
10 be a Hewlett-Packard , It's very well worth its
modest price!

The Spectrum Probe is a clever and usetut
1001 il you have a lairly casual but recurring
need 10 see what's happening in the 1-100
MHz frequency domain. I'll probably carry it
on my nex t bicycle trip (along with the creetec
handheld scope) to help sniff out Iogic-gener.
ateo noise problems and ether reekeqe .
There's certainly enough of that to keep the
device busy. OJ

W~~~~~G.~~~J!~~!1J?
• Easily bOddaI • llllolal FOIl • r..a:I « I'oNbIo •
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AlI • ..."l;, ....""~....., -..l S:'\}o> i Oll._DX_'..lli·I ~~_
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Ctli CLE Ii ON AEADEA SERVICE CARO

A Spect rum Pl ot-Cheap

Indeed there is. A new product from Smith
Design looks like a tat scope probe, but actual
ly works as a 1-100 MHz spectrum analyzer. It
lacks the features that make the expensive
ones a delight to use. There are no cursors to
give you digital indication of a peak's Irequen
cy , nor are there controls of any kind other
than those on the scope. Determining fre
quency with accuracy involves a bit 01 guess
work and interpolation (delayed sweep
helps)-but still , it's a spectrum plot . This can
be incredibly useful it you're trying 10 track
down digital noise, spot strange and unwel
come harmonics, detect impulse energy like

rate. 11 you repeat Ihis quickly in synchrony
with the scope trace, you have a spectrum
plot, with horizontal displacement indicating
frequency and vertical indicating amplitude.
Put an antenna on it, and you have a snapshot
of the electromagnetic spectrum.

The problem is that most spectrum analyz
ers are expensive-$10-$40,OOO from the
major instrument vendors. Isn 'l there a way to
hang someth ing on the front of a cheap oscil
loscope to produce the same effect?

CIRCLE 38 ON REAOEA SEAVICE CARD

PAY TV AND SATELLITE DESCRAMBlING
NEW . .. 1989 EDITION . .. NEW

TI>e ne"'Sl Sy5tems. paramelers, t",n-ons. t>aressmenl .
and co"nle,meas" res bemg "sed b~ and against cable.
.."eless. and satelMe Operalors. Ne.. orog,nal inlorma·
lion S15.95 Pay TV Val. , S'",,95 V""'me 2 S12.95
E.poor""'Cn ....th VC S12 .95 MOSIMMOS Hancl tlOok
n .n BuoId Salelol' Syslems Uncle< S600 S12 .95 My
:1I'S28 or 6ISU SC.ambl'''lI~''' '-'onlhly U'.9S1yf
Sllmple S3 SC' 3mllllng Nt ... Y..r 1 (::'00 ptges)
S22.95. FREE New FallCalalog'

FAX 213·931·6786
MASH_U I D. AM f l l(U fl ~ I H~ · YISA · DIN!H

W! ~ HtP U TWH flf

T here's nothing quite like the frequency
domain for reveal ing what's going on in a

system. Down in the slow-moving mechanical
world , Fast Fourier Transform (FFT) analyzers
are used to determine the resonance charac
terist ics of structures and to help predict fail
ures. In RF systems, high-performance spec
trum analyzers instantly spot harmonics and
spurious noise. All of this is impossible with
trusty time-domain instruments like cscmo
scopes.

A spectrum analyzer is simple in concept.
Just imagine sweeping the center frequency
ofa fil ter upwards from a low value, displaying
the amplitude of the s ignal that passes
through it on a scope that sweeps al the same

' {OINEOI UIIIY
10 YOUR ElIIYlNG
PHO'E LI NE

-MAn MODUS 10
(HOOIEfIOM

•MIY IlIOIE UIEO
111Il1PHO'E

NOW
YOU CAN

REACH UP TO
100 KM WITH A

CORDLESS
PHONE

MEGATRONICS
internat ional
6137 WILSHIIE BOULEVARD

lOS ANGElES, U 90041

213·931·7733
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ASTRON POWER SUPPLIES
• HEAVY DUTY. HIGH QUALITY· RUGGED. RELIABLE.

SPECIAL FEATURES PERFORMANCE SP'EClfICATlONS
• SOliD STATE ELfCTJlOOICALlVREGULATED • INPUT VOLTAGE: 105-125 'lAC
• FOLD-BACKCURRENT LI MITING Protects Power Supply • OUTPUT VOLTAGE: 13.8 VOC ! 0.05 volls

from excessive current & continuous shorted oulput (Internally Adjustable: 11·15 VOC)
• CROWBAR OVUl VOLJAGE PROTECTION on all Models • RIPPLE less than 5mv peak to peak (full load &.u.,t1S-:lA. 11·4,1, . 11·5,.. low line)
• MAINTAIN REGULATION & LOW RIPPLE allow line input • "'11, ...itl." wi'. no VAC 1•••lnllll'

Voltage
• HEAVY DUTY HEAT SINK. CH ASSIS MOUNT FUSE
• THREECON!>UCTOR POWER CORD
• ONE YEAR WARRANTY • MADE IN U_S_A.

9 Autry
Irvine. CA 927 18
(7 14) 4 58-7 277

INSIDE VIEW - RS·l2A

MODEL RS-50A MODEL AS-SCM

RM SERIES 19" x 5'/, RACK MOUNT POWER SUPPLIES

C•• lill.1I ICS· Sill lllli U i"I.,
MODEl O.I, IAII . , ] 1,1,·"1 II xW x O WI. Ilh .]
RM-l2A 9 12 5'1. X 19 X 8'1. 16
,"-35A 2S 35 5'.:;. X 19 X 12'h 38
RM-SOA 37 SO 5',. X 19 X 121':1 SO

• separate Volt and Amp Meters
RM·12M 9 12 5'1. X 19 X 8'1.. 16

MODEL RM-35M
RM -35M 2S 35 5'1.. X 19 x 12'-1 38
RM-SOM 37 SO 5'10 X 19 X 12'h SO

RS·A SERIES CIIII. II.. ICS· SllI lllfj Ui"i.,
MO DEl D.I , [.... . , ] 1,1,·,' 1 II xW xl WI· I'h·1
FIS-3A '5 3 3 x 41.:;, x 5'" •FIS-4A 3 • 3'" x 6'-1 x 9 5
RS-SA • 5 3'h x 6\'0 x 7'1, 7
RS-7A 5 7 3"" X 6'1) x 9 9
FIS-7B 5 7 4x71':1 x 10"- 10
RS- l0A 7.5 10 4 x 7';" x 10'14 11
RS- .2A 9 12 4'I1 x 8 x 9 13
RS-12B 9 12 4 X 7',1) x 10lio 13
RS-20. 16 20 5 x 9 X 10'" 16
RS-35A 2S 35 s x u x u "MODEL RS-7A RS-SO' 37 SO s x 13'1, x 11 "RS·M SERIES Cllli..... ICS· Sill II NI S.i"I.,
MODEl Drt, 1...." 1 1,1, · ,'1 " xW xD Wt (lh ·1

• Swilchable volt and Amp meter
RS-12M 9 12 41':1 x 8 x 9 13

• Separate volt and Amp meters
RS-20M 16 20 5x9x10"" 16
RS-35M 2S 35 s x 11 x 11 "RS-SOM 37 SO s xtav x u "

VS·M AND VRM·M SERIES • separate Volt and Amp Meters · Output Voltage adjustable from 2·15 volts . Cl.I"Jent limit adjustable from 1.5 amps
10 Full load

• Cull,"" ICS· Sillll ll ] l.i"I'1
MODEl D" r (A. ,'I 1,1,·"1 II x Wx l WI·l lh.)

@13.8VDC @10VOC @5VDC @13,8V
VS-12M 9 5 , 12 4\'l x 8 x 9 13
YS-2IlM 16 9 • 20 s x s x ie» 20
YS-35M 2S 15 7 35 s x tt x tt "\/S-SOM 37 " 10 SO 6x 13,," x 11 "• Variable rack mount power supplies
VflM-35M 2S 15 7 35 5'1.. x 19 x 12"" 38

MODEL VS·35M VRM-SOM 37 " 10 SO 5'1.. x 19 x 12", SO

RS·S SERIES • Buill in speaker

C..u..... ICS· SIIIIINI S~i"i.,
MODEl hI, 1,1,. , ' 1 ....., II xW xD WI·llh.)
RS-7S 5 7 4x 7"" x 10,," 10
RS-IOS 7.5 10 4 x 7'h x 10'" 12
RS-125 9 12 4'h x 8 x 9 13
RS-20S 16 20 5 x 9 x 10'11 16

/

' 1f'<:_ l m "'m i fll>fll r.nmmllnir.atioo Service lSO'lo Duty Cycle Smin. on 5 min. off) CIRCU 16 ON JlUD£Il SEJIVICE C4J1D
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30th ANNUAL

TROPICAL HAMBOREE
AMATEUR RADIO & COMPUTER SHOW

FEBRUARY 3-4,1990
YOUTH FAIR EXPO CENTER

· 200+ EXHIBIT BOOTHS • 1,000 INDOOR SWAP TABLES
• 300 CAMPSITES WITH HOOK-UPS. FREE PARKING 15,000 VEHICLES

• PROGRAMS & ACTIVITIES FOR EVERYONE

FRIDAY SPECIAU!!
ATIORNEY C.L.E. SEMINAR

Conducted by ARRL Legal Strategy Committee

Registration, 55.00 Advance - 56.00 Door. Valid Both Days (Advance deadline Jan. 26)
Swap Tables, 520.00 each + Registration. Power, 510.00 per User

Campsites, 3 Days (Fri., Sat., Sun.) 540.00 (Thurs. by Special Arrangement)
Headquarters Hotel Mia mi Airport Hilton - 578.00 Single, Double
Alternate Hotel, Airport Lakes Holiday Inn - 555 .00 Single, Double

WRITE TODAY
FOR DElAILED BROCHURE
& RESERVAnos FORMS

Send to, Chairman, Evelyn Gauzens, W4WYR
2780 N.W. 3rd St., M iami, FL 33125

Tei. , (305) 642-4139

CtltCl£ 12~ READER S£RVloCE CARO

Martin Towers And Hazer

A·s-.
• •

'..'

ENJOY
THE
BEST

OX

50' ...·'3..... _ ._Plg .. _ l,aT.
00' "'·13 11""" OW _Pl~"_ 1""-10
30 ' "' ·' 3 11""" '. __ Pig . _ , :ltol.:K
HAnA 2 10' Aohn 25 - H"I' a"t1.t"m. 'hq 11 w'na Id 311.15
HAZER 310, RoM 25· Sta ",urn . 81q 11 ""na toAd 223..5
HAZ( R • 10' 1Ioh" 25 - H... ~. III'S IQ 11 wl"" lood 21' ,r.;

s.tt.t__...__CoIl-,- _""-9110 v....
• • ...e.-a0l__0I__.

GLEN MART IN ENGINEER IN G. INC.
me 3, Box 322
Boonville . MO 65223
(816) 882·2734 FAX8 16·882·7200

SPECIAL to pfieft 'nc__ryt ..n~ t>ut I'Oto/_
ontonn .: 50 ' ...·'S OJ,,m. low.. ki t '''''", "'ng.<! !>aM, e","ere'.
lOOHn~ _ 11011. HAZER kll. PIlIII, l tr... guy ", I,", tu,nn"e"",
• • "n IOrew ""''''0,.. '0' m.." In"," tltt~"o, tool lo ll. ,.teelII
'~lQh ""onn.lood . 70 ...PH. I , m-PSF08_'1I

_ ,,_09"1<' ....." ..... , ...".."'.... "' ART,N
Tt:N<ERS_"'-oI ~I"""".-.oo_to<

" "" THEH~R. U _eel o;om' ,,",' Ion. no_•. Eas,'o
'".t f>QO DaM, ..... "0 • ...e"OII, .... . t plUMb ..It" _II"~

tlol" In b.... "' ounl . nll" "U . <>cl folof o n HAZER In ' . " 'e . '
" 0"0"' po. " IOII, ,''. " ..Ino" 10100of lOW. , tor """". 1OPOl'.'I"~
po..tlon. Gil)' ..1,.1 I..t.n to HAZER0/_. HAZ ER. t tOp 01
to.... Sotelr IOC• • .,.t.... Of»rol" _II _"'" 01 _"",
_ ...... ,... _o_ ........ H~R_.,.OII'_For informat ion on

Heath's complete
line o f amateu r ra d io
p roducts c all

I ·HOO·4H IEATII
for your FREE
Heathkit- catalog.

compu ter via RS-2j2
and you're rea dy to c all
a fast-growing number
of packet hams.

The HK·21 Po cket
Packet requires o nly a
single 12 VI>C @40mA
power SOUKl : or as
li tt le as 29 mA from an
o p tionaI Il KA-21·1.
in ternally mourned 4.H
von. 120 mAh, ~ICAD
battery.

The lIeath~ IIK
21 Pocket Packet-

$219.95 !;:";:~)
To o rder, call
I-HOO·2S3-0S70

Bes t to start with.
Best to stay with.

Heath Company
Benton Harbor. M149022

tiT's. or w ire a separa te
cable into your mobile
or base " I IF or I.'IIF
rig.Connect your

:\ wh>i,.Ii~rl'of Zt'nft
EkulUlli<;~ CO<P')\"lflon.
C I9!l9. Ho:;olh Company

nilow receive O (

a11 lca\'e messages
with other lo c al hams
using the 16K Bulletin
Board featured o n the
smallest The available >
the Heath- HK·21
Pocket Packet .

The HUS operates
under your call with
simple commands
like Send or W ri te a
mes sage. Kill a message
and read the File
mee...ages currently on
the sys tem. Am! the
HK·21 Pocket Packer is
fully TNC·2 compat ible.

Hookup is easy.
Plug in supp lied cables
instantly to most
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Burgh.rdt Am Center,
watestown SO

Del••al1l Amaleur Supply,
New castle, DE

N. Dlmded Am Radio D. pot,
N, Olmsted, OH

Portland Radio Supply,
Portland. OR

RF Enterp" s" .
Merriliekl. MN

Ross Distributing,
Preston, 10

RU EI.e1ranl" ,
HaminOll.OH

Ttln Towers,
Plano, TX

The Hamsenee ,
Evansville, IN

VHF Communlul ions,
Jamestown, NY

For your free Heathkit
calalog, call
1-800-44·HEATH.

The art of 5 Watts Power. With
the oplional12V, 600 mAlh battery
pack. the HW2P and HW4P offer full
5 watts OUI in High. 3.5 watts in
Medium and 300 mW in LO\v. The
7.2 V battery-packs (400 mAlh, 700
mAih. 1200 mAJh) offer 2 watts in
High. 1 watt in ....ted ium. and 300 mW
in Low. The 7.2 V, 700 mAih battery
is included standa rd with the HTs,
Full line of HT's. Also new are
the Heath 2-meler and 450 ~IHz

Mini-Deluxe handheld transceivers.
O nly slightly larger than the Micro
Deluxe HTs, with all the same
exciting features.

Discover the art of small talk, ca ll
your authorized Heath dealer about
the complete line of Heath HT's and
Heathkit station accessories today.

Best to sta rt with.
Best to stay with .

Heath Company
Benton Harbor, Michigan 49022

The an of Low Power
Consumption. With only 46 rnA
required for RX squelched, and 1200
rnA for full 5 watts TX o utput, these
new handhelds arc the most efficient
designs available. A nine-step
battery saver defaults to 22 rnA in
receive, hut life can be further
extended, approaching o nly 10 rnA
average RX current squelched.

H re2P sbou-n actua l size.

ruroducing the only
compact lIT designed for
you-Heath's new 2-meter
and 450 ....IHz Micro-Deluxe

handheld transceivers.
Built

with a
receiver
sensitivity
of O. 1;8 jJ.V
for 12 us
SINAD, the
micro-sized
H\\;'2P or HW4P
measures an
unbelievable
4-3/8"H x
2-1 /16"'" x 1-1 /4"D.
Battery-packs hinge
onto the back of the
unit so the HT retains
the same basic form.
even with the largest
capacity banerics. Slip it
into your pocket or hook
it on your belt - no more
hassles with bent d ips or
tangles with car seatbelts.
Heath's new micro-HTs will
go anywhere you do.
The an of Easy Operation.
Enter frequencies d irectly from
the full-function keyboa rd or
QSY from the displayed frequency
via the rotary frequency selector.
Scan between two frequencies,
Scan 1 Mhz o r scan :.111
except between IWO

frequencies, Scan favorite
memory channels (useful
for temporarily lock ing out a
busy channel), scan first ten
memory channels, last ten or
all twenty. All scanning
modes support either Pause
Scan (stop on active channel
then resume) or Busy Scan
(slap on active channel and
hold), One button Call
channel is a quick way to gel
10 your favorite repeater o r
simplex frequency,

(;1989, Healh Company





Numbeor 13 on your FeedbKkcard

73 Review by Jim Bail KAITGA

PC QSO Tutor
Learning is easier when you're having fun.

aso Software
2GB Partridge Way

Kennel Square PA 19348
Tel. (215) 347-2109

Price Class: $30

S O you've decided to get your ticket or to
upgrade? Do you own or have access to

an IBM or clone? If you answer yes 10 both
questions, then make the learning fun-bool
up PC aso Tutor.

OSO Tutor works on any IBM or clone with
256K of memory or more. The screens look
good on either a color Of monochrome monitor.

What is aso Tutor?

It is an MS·DOS program that includes all of
the questions in the question pool for the li
cense class for which you are studying. In its
simplest form , it serves as a computerized
deck of flash cards, but to leave it at that would
not do it justice.

aso Tutor takes advantage of the comput
er's ability to sort the questions in a variety of
useful ways. The questions are organized into
categories that match the chapters in the
equivalent AAAL study guide, such as Signals
and Emissions, Electrical Principles, etc.
When you start a session, you can choose to
be tested in only selected categories, all cate
gories, or " auto-weighted," in wh ich the Tutor
drills you on the categories it sees you are

weak in. You can also select a sample test like
the one you will take with the Vo lunteer Exam
iner (my favorite of all the options). The pro
gram keeps a running score displayed on the
screen, and, with the stroke of a key, it dis
plays a breakdown of your score by category.

How 10 Use II

The Tutor is menu-driven, so you don't need
to be a whiz to get around. Pop it in , boot it up,
and start your session. The program then
sorts its questions and displays a randomly
selected question just as it would appear on
the FCC exam. It tells you immediately
whether your answer is right or wrong, and
tells you the correct response . On some of the
questions you have the option of gelling an
explanation of the answer after you have
made your choice.

aso Tutor is NOT a replacement for the
license manual. It does, however, serve as
a tremendous complement. I found that by
paying close attention to the questions I
missed, I was drawn to the manual lor
a stronger understanding .

One great example of this is the previously

mentioned sample test option. Each night at
ter work I take at least three separate tests
(each takes about 15 minutes) and record
my score in each category. In short order my
weakest areas become apparent. I simply
focus my studies on those areas, then dri ll
myself on all of the category pools.

Thumbs Up

asc Tutor's random generation of ques
tions is more than acceptable. Besides a few
misspelled words, the question pool is free
from distracting errors. It would be nice, now
ever. if the program would record test scores
automatically. asc Software plans to add this
function in future versions, but for now you
have 10 manually track your progress.

aso Tutor is available for all of the classes,
each with a second disk that includes sene
manes for the questions that deal with them.
All of the license class programs operate in
the same patte rn .

Do I recommend the aso Tutor? Heartily,
yes! It realty motivated me, and it's a great way
to test my progress. The learning is a natural
by-product of the lun I am haVing! III

S29.9S

CIRCl( 3104~ R(.I,O£R " ""lei: CAIIO

The ' Ham 10' ten meter antenna Is oeuanec and manufactured evamencan
Antenna. makers of the w orld famous K40Antenna,With aDOwer handling
cagacltv of 1SO(l wattsand aeeoc wlath of 1.5 mnz oetween 2;1 SWRDOlnrs

the ' HAM 10' Is the cerrect comorrmenr to 0111 Single·bo1nd ten met er rigs,
~.. The ,Ulnll'ss steel base of m e ' HAM 10' IS SOJ PPUe<J w ith en

o1djuSUble trunk lig mount. AlSO available Is an oDtlOh,l1 acaptame
heavv curv mo1gnamount.

IXCLUSIVI 'UTURIS:
(i) HANDLES UPT01500wATTSr
® METALPLAS CONSTRUCTION.
@ 3O"kO i A i iON OF BASE.
@ SIJ'INLESSSTEEL WHIP AND BASE.
@ M OUNTSANYWHERE ON ANYVEHICLEI
@ FUU YASSEMBLED WITH18 ' Of Ie-58 COAX_
® COMPUTER DESICNED ISOLATION CHAMBER.

For A Free srocnure, Call:
1-800-323-5608
IN IL. 1 800-942-8175

....fOrWrireJAMERICAN ANTENNA 1500 EXECUTIVE DR. ElCIN,ll60123

"I:UARANTEEDTO OUTPERFORM"
THE .....OR YOUR MONEY BACK!

10
TEN
METER
HAM

TM ANTENNA

CUT'AWAY
VIEW OF
THE HAM 'lO

-~~~ .~
: 1 .801'31;':425
. AntennaslVe~t
_~~ 5 ~"""uT~

......... ...... PRESENTING ... ... ... ... it

CABLE TV
DESCRAMBLERS
it ... it ... it STARRING ...............

JERROLD, HAMUN, OAK
AND OTHU 'AMOl,I'; MANlJIFACTUf!li1lS

cmcu: 1 71~ READER SE""ICII CAIIO

· ,_It_ ..n.....,..,..,. .........,.
• l.O\KST """"V......ou\ollU """'fl" OJ '
• OIICIO" _ 0....,.. ITtX__,. HOl.OI$

_ ,...1 C"'1"Al.QG 0NI.1" 1-800-)45-8927
_ .......~....... '-818-716-5914

CiReLli 92 Ol"l READER SlAVICII CARD
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Number 1. on your Feedbllck",1'd

Get on a band where there 's still elbow room.

ICOM 12GAT HT

ICOM America, Inc .
2380-116thAve. N.E.

Bellevue WA 98004
(206)454-7619

Price Class: $530

center gave me a pleasant surprise . With
many different disk drives and other data pro
cessors, all generating AFI , this had been dif
ficult for my 2 meter HT, taking il to intermod
city. There was no such interface problem with
the IC·12GAT.

To properly get into the repeater from inside
the bui lding, I had to hold the antenna very
steady once I located the " sweet zone"
providing a good path to the repeater. 1found
this spot through trial keying up and checking
my return. This "sweet spot" or antenna
orientation was a very small defined posi
tion, and I found many 01 them within a 2 foot
radius. There were many very small peaks
and nulls as I made a vertical movement to
find the best spot. A slight movement would
make my signat unreadable. Holding still
provided very good quality on a aso for 20
minutes.

Special Features

The 12GAT has 20 memory channels and
a priOrity call channel. All 38 subaudible tones
(CTCSS tones) can be programmed with
ease, withOut a chart, because the display
reads the tone frequency instead of a tone
number, This is a nice feature not found even
on the IC.(lxAT series radios. Additionally.
you can equip the HT with an optional UT-40
tone squelch unit to allow it to lunction as
a tone-act ivated pager. Again. you can sa-

IMD?-What IMD1

We used the WA6ZST 1200 MHz repeater
lor the tests. To my surprise, I was able to
access this same repeater from my work
iccancn in downtown San Diego. normally a
shielded location. Signal reports using the
repeater were very good despite being shield
ed by the building and by a 200 loot hilltop in
the path to the repeater.

Operating this HT in a very large computer

the 23 ern operation with 2 meters lor path
loss perfo rmance. Both N61ZW and I used
IC-Q2ATs lor the 2 meter comparisons.

Because microwaves often sutter greater
path attenuation-especially with organiC
material (e·9· trees) in the path-than lower
frequency energy, we weren't surprised at
its reduced range. When the path on two me
ters was noisy, contact on 1200 MHz was im
possible. Additionally, when we tried a path
three miles distant. below tree level (semi-line
ol·Sight). contact was not readable on 1200
MHz using Ihe rubber duck antenna. (Anten.
nas were lim ited to the rubber duck lor all
lests.) Also . rapid movement gave a very no
tic eable mutlipath nutte r to the received
signal.

Since microwaves are smaller than two me
ter waves , would they more easily pass
through small apertures? We found this to be
the case. When using a repeater situated
about six mi les Irom both of our locations, it
did not mailer il we were inside a car or in our
respective shacks: The results were excellent
quality. We were able to make contact through
a variety 01 structures I previously thOught
impossible to penetrate. Reverting 10 2 meters
for comparison proved the 12GAT better in
radiating out of the inside 01 cars and other
confined spaces, giving a good accounting of
itsell over shOrt paths.

by C.L. Houghton WB61GP73 Review

Field Tests

N61ZW and I made several tests comparing

Operating the 12GAT

The transceiver has two power levels: 1
Wall, and 0 .1 Watt. Operating with a 13 '0'011
battery package won 't increase the power out
put because the internal power modute won 't
outpul more than one Wall. On the two units I
was given for rest evaluation , both measured
rated power output to within 0.2 dB across the
entire 1200 MHz band Irom 1243 MHz to 1300
MHz. The radio's specifications guarantee op
eration from 1260 MHz to 1300 MHz, but it will
actually operate down to 1243 MHz before the
synthesizer unlocks.

Initial Impressions

I was struck by the simple and convenient
control layout. II you're familiar with ICOM
products, you 'll likely be able 10 operate the
12GAT right oct of the box . On the lop panel
are full frequency-setting rocker switches, es
pecially handy since I like to use my HT on my
bell or in a lop coat pocket. The display panel
and volume and SQuelch conlrols are also con
veniently mounted on top. Tochanqe frequen
cy on the other HTs.1 had to dismount the HT
to look at the fronl panel.

The unit is about 1 inch shorter than an
IC-Q4 equipped with an 8.4 volt battery pack.
All 01 my questions were answered by the well
written instruction ocokiet that came with the
rad io.

1 2 GHz in a hand-held? There are still
• parts of the country where VHF and

UHF repealer allocations are unccncesreo.
but nOI QUI here in Southern California! Also ,
there are advantages 10 hand-held operation
on this band over the lower frequencies-read
on to find out about them!
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FEATURES

($<l p&h)

e Easy 10use and a snap to

Inslall

e TMo be'st and molt eJ«;~ ·

Ing vkIeo ~lil.r in the.....
e St at. -of· l h. ·Aft M icro·

chip Techo lOlogy
e l (l(l'%.u!OfNIllc:

e won.. on aI'I VCfls & 1VI

e Similar unit. eold . 1• • ·
........r.lofS99

e Ugh! M'ighl & c:ompec:l

e u...s a_~ 9 Volt

beIIefY (Ilosts I • 2 Y""' );
bMlefY noIlnc1uded

e FUl Shipping
e Air Shipping A~.ilable

e U NC ONDITIONAL 30

day. money back

,"""M
e l Y"ar~

Special

$49"ea

Whil . ..atchi ng 'antal
.....,.;n. you ... notM:. an
noying p. fi o d i c color

dafl<en ing , colO! shift. un
wanted II".., naslling O!
jllggededQ... This ieca.-d

by the copy pIOIection J-n
ming sig...........b«kleod In
thevideo~, IUd! ..UK
lO'Mion copy pt"oIec:tion.
THE DIGITAL VIDEO STABI

LI Z E R CO MPLE TE L Y
ELIMINATES ALL COPY
PROTECTIONS AND JAM·
M ING SIGNALS AND
BRINGS YOU CRYSTAl.
CCEAA "'CruAE&

WARNING
THE DIGITAL VlOEO

STABIUZER IS INTENDED

FOR PFIlVATE HOME USE

ONLY. IT IS NOT !NTENDEO

TO o::RY RENTAL MOVIES

OR CXlPYAlGHTED VIDEO

T APES THAT MA Y

CO NSTfTlITE COPYRIGHT
INFRINGEMENT.

CIRCLE 382 ON READER SERVICE CARD

DIGITAL VIDEO STABIUZER
REMOVES All VIDEO COpy PROTECTION

ToOrder: Visa, WC , COO M-F: 9-6

1-800-145-9285 or 516-568-9850
SCQ Electronics Inc. Dept. CV9
~1 W.M."ick Ad Valley SlrlMlTl NY 1t580

-'" \'.:-,',.
00 '

G5RV All-Band QuicKit ~

2350 Rosalia Drive. Fullerton, cenecrnra 92635
(714) 990-8442

VH$ ...., tassell'" ...~ y<I<J.-yltorlQ you _ to . '
to past \'011' ~vic:. , T"'" orG"""'alllIeOry test.Learn mod<."atlOn,
formlJia" a.nlenna" <ligltll COOl, arid more IU!lt by ...... ,ctwng
,..,., TV All CO\If5f'5 irl hoO 2./10<>' VH$ MilO Ci55e"," and one
c.9O~ casette $3j ,!15 pius 5500 ~ I~~ baCl<...-

'"'" COOl! _cls ClIUrse l;Ik" I'OU Ir\lI'JIl 0~ III 35 wpm WIlIl "'rea 9O!IWIUI1 iYC!lO ussetle5 t.um oommon_lIS
ind IIU'TillerS uHll on all CW eonud$. IloIIMng to _ llOwn Lurn it IOU'" Ieosure I I' 1!5 ... » 00 P&H
wr,II or callier lrea Into

•·t lear necl ill"" COG1 illll.-., _llnvIfIQ III~ Irom worI. .
~ was usy .• lurn <lNiIId tneory noll onty !hi quntlOfl' ind
in,wer, on I'OIlf test Jtovice. Ted'I _. General. """MlQt(I. Extri
l'*>ry ctlUfM$ on ill<lio caS51lteS 119.95 UC!I .

Lear n tade f·om 0·23 .....pm .....rth one ,l ructw COUISli in easy
step"~ Eacheassene course 119.9S. VEe type COIle General or Ex·
lril ! u m lalW e90 $l.U N U OO $tH IKh l"-Y or cod1
cou,.,;e u.m tape5 $1.00

AMATEUR
RADIO SCHOOL

DOORS OPEN 8 A.M. TO 3 P.M,

GETRFnot
FOR THE NINETIES

SUPER GRAND PRIZE

'COM-901

SUNDAY. JAN. 28. 1990
THEODEUM

VILLA PARK. ILLINOIS

Drawing at 3PM

$S.OOAtDoor

• Reserved Flea Market Tables
• Spec/a/ladies Programs
• AlllndoorslEasy Parking

TICKETS: $4.00 Advance
Ttiple drawing stubs'

SEND SASE TO:
W.C.R.A.

P.O. BOXQSL
WHEATON. IL 60189

INFO PHONE: (312) 629-8006
TALK·IN: T45.39/4.19 & 22• •1412.54

SAVE TIME & POSTAGEI
Ci rcle adverti ser 's numbers on our
handy reader service card to sen d
f or valu able information from adver
t isers In this Issu e. Use our Ad Index
to locate advertiser's Reader Ser
vice numbers even faster!

contact east

-~.. e-.. CoIIl5OOIOIZ·_"' ......_--

._---

A Winner!

I was very impressed with tne quality
of co nstruction and the smooth operation
of the 12GAT. I enjoyed many long asos on
local 1200 MHz repeaters . I did not feel that I
was tying up repeater use and should there
fore terminate contact. Operation in th is part
of the frequency spect rum allows longer con
tacts and removes you from the crowded band
conditions found on 2 meters and 70 cm . The
23 cm band is 60 MHz wide, giving plenty of
room for repeat er operation . I recommend the
12GAT lor anyone who is interested in 1200
MHz HT operation. DI

Packed wIth over 10.000 Quality products lor test
ing. repairing. and assembling electronic equip
ment. A lUll select ion of test instruments. power
protect ion equipment. precision hand tools. tool
kits. solderi ng supplies. and much more, Products
are shown in lUll color w ith detailed descriptions
and pricing, A ll products come with a 100% salis
laction guarantee.SAME-DAY shipment program.

In a hurry to receive your catalog?

Call (800) 225-5370
In Massachusetts call (508) 682·2000

Contact East , tnc., Dept. R449
335 Willow St., No. Andover , MA 01845

lect the tone you wish 10 respond to. This
capability, combined with the battery saver
option that reduces power consumption to 24
rnA, greatly extends its operating time on a
single charge.

ICOM uses a TNC C08Kial co nnector for the
antenna on this radio. This appears to be a
thread-on version ottne BNC connector, but is
rated for use up to 12,000 MHz (12 GHz) with
litt le loss. A very important factor at these fre
quencies!

You can operate the IC-l 2GAT using all
of the IC-02's accessories . ICOM has put
the con necto r lor the remote microphone
on the side of the radio in order to make
room for all the controls on the top of the
radio.

FREE CATALOG
TEST INSTRUMENTS &
HARD·TO·FIND TOOLS

Number 30n your Feedback eaf'd

ClA<:U 288 OfIIIlUD-EJl K RYIeE CARD
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TRANSMITIING
CONVERTERS

XV2 for vhf end XV4 for uhf. Models 10
c:onven 10M SS-b. CWo 1m. etc 10 6M. 2M.
220, 432. 435, aOO for atv. 1W output.
Kil only $79. PA's up to 45W evenaoe.
Request catalog lor complete listing,.

RECEIVING
CONVERTERS

low noise 00I'YV/IIrterS to rKeive vhf Ind
uhf bend. on 110M receiver. Choice
d k~ with CitM & BNC jaCks. krt ....rth pdJ
only, or wfl unit in a case, Other models
available for other in/out rang" & erv.
Request catalog for complete listings.
VHF Input ranges 'vail: 136--1 38.

1......,"6. 1"5-1 "7. t -46-148. 220-222
222·224: kll: less case $39. kiI w/caS#J
$59, w/l in case $89,

UHF Input rlnges Ivall: 043:2....304.
~7; krt less case $49. kit w/ease
$69. wit i'l case $99.

902·928 MHz converts down 10 422·448
or "30-450 range. Same pl"ice as ut11.

LNS-(*)
IN-LINE PREAMP
ONLV $791<lI. $99 _....1_
• GaAs FET Preamp w~h features ~milar

to LNG series, except lulomatically
switches out of line <luring trln,mll
LIse with base or motliIe 1fansc:eiYllB up
102!$N. TtMW rTIOU1lInO brackets incl.
' Sj>ec.ty bWIg rw>Q8 : 120-115. 200-2<40, ""

-~-

GaAs FET
PREAMPS

at a fraction of the cost
of comparable units!

HELICAL RESONATOR
PREAMPS

Preamps wrth 3 or 4 section helical
resonators reduce lnIerrnod & crO$S
bInd Interference i'l crlbCal ap.;Ao olio> IS.
MODEL HRA-(*), $49 vhf, $94"'"
"Specofy IlofIIirIg _ . 142-150. ISO-I62.
11l2·114. 213-2». 42O-l~ 454-410.

. LNW-(*)
~..... MINIATURE

.~ GaAsFET
PREAMP

ONLY $24u, $39 .......ed _1Ml

• GaAs FET Pl'lIafT"4) ~ 10 LNG.
exoep( d : f ~,..ed tor low CO$t & amaa
sIze. Qny 5If!W x 1·5/8'1. • 3,1"1-1.
Easily rTIOU1IS i'l many t.ctios.
' SptK;tIy UIir'll' ..-.ge: 2,..35• .bo55. 55-90.
90-120. 120- 150, 150-200. 20().210, or 400-500

"~

LNG-(*)
ONly $S9
.....-.l_ed

FEATURES :
• verr low noIae: Q,7de vhf. O.8d8 l.H
• High ga in: 13-2CldB. d/IJpllllds on Iraq
" Wid. dynamic range · reset 0Y8f1000
, Slable: loW-feedback dual-galfl FEr
' Specify IUninll '-"ge: 215-30. 46-58, 137·150.
ISO-In, 2 10-230, 400- 470. or 8QO.96lJ "'Hz,

NEW TO·3 SUBAUDIBLE TONE
OECODER/ENCODER k~ Adjustable
lor 1!JnI tone.~ especially for
,.peate,., with remole control
aewateldeactivate plo. s'oc IS $24

TD-2 TOUCH-TONE DECODER.CON
TROLLER k~ F~ \6 digits. with toI-caI
restrictor, programmable, Can turn 5
functions on/off. Great lor select ive cea-
ing. 100! 579

NEW COR·4 krt. Complete COR and
CWlD all on one board for easy con
struction, CMOS logic for loW power
consumption. Many new features
EPROM programmed; specify call .. $99

j\.~ c*i'b
n~><i1J!! 'f',J-:- ,.. ,

ACCESSORIES
COR-3 REPEATER CONTROLLER k~

Features adjustable tail & time·out
timers. solid-s tate felay. covnesy beep.
Nld local apeaker a-npIlfier ..••...••...••. $49

CWIO ~~ Diode progrann>ed """ tn18
in the lield, ..... 'Stable tone, speed, and
timer. 10go ....rth COR-3 ...~.••~•••..•.._._ $59

1.40-202 FSI( DATA MODULATOR k
RlXl up 10 1200 bla.od dgiIal siglIIIt
fhrQugh ....., 1m U l ISlTittel ....rth lui
handshakes. Radio link computers.
lelemetry gear. etc , $39

DE-202 FSK DEMOOUlATOR kot. For
receive end of ~nk $39

ll600 BAUD DIGITAL RF LINKS. Low
coat padllll flIB!WOfkIlg system.
oonsisti'Ig 01 new MQ.96 UoOem and
special ..ersions 01 CU" 220 or " SO mHz
f M Transmitterl> and ReceiYers , Inter·
lace directly with most l NG's. Fast.
diode-switched PA's output 15 01' 5(JW,
Call for more info on the right svstem for
your IIpplicabon!

AP-3 ....UTOPATCH k Use with aboYe
lor repeat. autopatch. Reverse patch
& phone line remote -:ootrol are std . $79

AP-2 SIMPLEX AUTOPATCH TImIng
BOlll"d k,t. Use with above lor simple.
operation using a transceiver S39

II you preter a pla in-vanilla or kit
repeater. you couldn't find a
better value Ihan our or ig inal
REP-lOO REPEATER

Same fine r1 modules as REp·2OQ but
with COR·" Controller_Can add
aJlopatCh. dtmf decode!. CTess. edher
now 01' later. Kit only $675, wfl $975.

HIGH PERFORMANCE XMTRS &
RCVRS FOR REPEATERS, AF &

DIGITAL LINKS, TELEMETRY, ETC.

~~1
\
"'-' 1.. ~,~

. "~.. U; , I' iI'
w. (,;-te

FM EXCITERS: kllS
$99. wfl $169. 'iN'J couo
UOV$ duty, TCXO & x ter
oven options /lvajlable.
FCC IyPfl eccepted lor
com" uhl & hi band,.
• TASt tor l()1,l. 6M. 2M.

150-17".22l)MHz
" TA" 51 for....,.
• TA901 for 902-928MHz.

O.5W out (Wfl onty , $169),
• VHF & UHF AMPLIFIERS.

For 1m, ssb, afv. Output
from lOW to l00w. Several models, kits starting at $79.

F M REC EIVER S : kItS $139. wfl $189, :y~~
• Rl44/R220 Filii RECEIVERS lor 2M, ~-

l50-t74.or22OMHz:~FET"ont p~!
..-.cI. O.l5uV sen&IIMty . Both crystal &
ceramic ~ lilters plus helical
resonalor from end for excepnonar
selectivity: > l00dB at 112kHz (best
available anywhere!) Flutter-proof
hysteresis squelch: ale tracks dr ill.

• R45t UHF FM RCVR, 5imiIar 10-.
• R901 902·928MHz Filii RCVA. I

Tfllle-eonvllfsion. GaAs FET front end. ~

, R76 ECONOMY FM RCVR for 10M, 6M. 2M. 22OMHz. w/o helical '8$. or
ere. Kits $129.

• Weafher utaUlte & AM al,craft rc~rs also available,

• Available for II1e 10M, 6M. 2M, 22OMHz, 440MHz. 902MHl ham bands.
FCC ty~ Iccepfed models IIlso available for vhf lind uhf commercial bands.

• Rugged u citer Ind PA. designed lor continoolJs duty.
• Power outpoJt 15-1rrN (25Woption) on 2M 01 hi-band; 15W on 22OMHz; 1M on

lilt or 902MHz.
• Acce$scry add--<ln PA's available wrth power lewis up to l00w
" Five courtesy beep types. 1rO.oding a p1easanl multi-Ione sequence.
• AUTOPATCH , 8flher open or closed access, toll-can reslrlct. auto-discorned.
• Reverse Aulopatch. two types; auto-aoswe- 01 ring tone on the air.
• OTMF CONTROL: over 4$ functions can be ccotrcneo by louch-tone. Separate

4-digrt control code 'or each function. plus extra 4-digit owner paatword.
• Owner ean Inhi bit autopalch 01 repealer. enable either open. 01 clo6ed-acceSll

lor repealer 01 autopatch. and enable lei calla, r_se patch, kerchu1k filler,
aile alcnn. ..,. rCVf. Ilf'ld other optiOI it. irdJdIng two auxky external drtuitt.

, The cwid message. d\ITt COIT'IITI8fld codes. and owner-speeified delau'l Pi'M"ame
lers tor cor and C'Md limers end tones • • tuned ilIo the eprom at the factory.

• Cw speed and tone, lXlUfteSy beep and ta~ limers. and COU'tesy beep type can
an be ch anged at Iny t ime by owner-password·proIecled dim! commands.

, Many built-fn dlagnoslic & testing functions using microprocessor.
• Color coded ~'s indl c alll .lltus of all major functions .
• Welde<l p.rti1ions lor e~crter, pa. receiiler, and controle.-. PEM nuts lor 0JVilr1I ,
" 3-1/2 nctI akmin,m rack PlW*.IirishId i'l eggshell wtOt. and black,
• Auxm..-y rKelve< Input for ildependenl COI lboi or crou Hnking repe'l~

T-. -..r kl_~~'0If1lJll_

ONLY $1295!

INTRODUCING OUR NEW
COMPUTER·CONTROLLED

REp·200 REPEATER
If you always thought a cornputer-contrcned
repealer had to be expensive, LOOK AGAIN ! You
could easily spend this much just for a controller.

As always, Hamtronics strives to $live superb performance at
modest cosU In this case, a premium repeater with versatile
computer control, autopatch, and many dtm' control features at
less than many charge for a bare-bones repealer!

We don't skimp on rt modules, ettner r Check the leatures on
R144 Receiver, lor Instance. GsAs FET front-end, helical
resonators, sharp crysta l filte rs, hysteresis squelch.

We completely fe-thought the whole Idea or what a repealer
should be, to give the best fea lures at the lowes! cost

e:tRa.f: 57 ON READER SERVICE CARD
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Yes. please send lntor-

Imatlon on your line of amateur

I antennas to: 1
I N.....E I
1 -,~ I
1 I,~ ~m "'1
~J1.J1k.B)

1
1 I
1 I

One Newtroruce Place

I Mineral Wells, Texes 76067 I
1-

(811) 32>1386
_I-- ----- - -CIRCLE 2e.ON RUDEll SEIlI/ICE C.RD

C I RC~E 194 ON RUDER S ERI/ICE C. RO

... e;.;:~_.
::(11- I ......::-_ ........" _.--.." ,eo., ... _ '...._ •

ORDER TOLL FREE
800-826-5432
INFO : (8 18, ' 00-0520

F"'X : (1 11'181·2653 iiiIi"_l1li 0Il1l1" 1 ' 0 ,00
QUANTITIES Ullln: O

C. UI'. • 00 SU!S U X ~
USA: 13,00 SHIPPING iii. ,
FOREIGN OR DI RS

INCl UOE SU FFICIENT

SH IPPING . NO C.O.D.

".1 VO~T TR... NSfOR..U-- ,-~
::~':"_.;:: - ~~
...... .. .... ..."--'!
"' - - - ' ''' -ell" ''''''' ", _..... ..' ... . ' "" ...

TIL. " .>to'O •••~s'..O""' ''--- ''---------::-..-~ .•.~..e:.':......~........ """0 _....._----_ eo.. ... _ ,... _ . ~ . .. .

N·eN El UOSFET.. - ~.." ..,,,._ ..'-'--, .........
l ,E.II. fUSltUI KIT

1'_.&0 . _ _ ->''- ",
E ::-..;:.· ~'' ......_.
1"•. - .. .......-_._.__.... ._----.......-.- ,.. <"",••" '''' - ''

C'RCU. 1. 3 ON READU S EAI/IC( CAIID

STEP PER MOTOR
_ .AlVQ....- -,,-~---._n__ -
" 09· ~ - ,,,_,
U3· -.u_. n-__. 01$· ..... .,__ ooooo_~ ·,,· __.--

C. T, SWT·S"000 ,_

..

----_......
_ .. · eIl. . ... If... " ....

OUTSIDE THE u.s .
SEND $2.00 POST GE

I'OR A C"'TAlOGll

, .... rt .'_ '011 .n

----- '"..__._.. - ~__......__ '.:.0
_ _ __.. 00· ' ::... _._-- -,---• " ... .. _ .. _ l ~._ .._.- ----.._.._.._-_..-..,_ .._---_ ----_' ..... _-.. ---..._------._.._......

~Eo eIlASI" KIT

::::.=~' 'irrm:rH
.._- _ Q 'CiI --.----_.....,.._..- ..- ....--_.....- ""
_. ~..,.. ._--..-

eu ...e .... __

U.ll ORD EIlS TO:
ALL ELECTRONICS

P.O. BOX 561
VAN NUYS. CA 91408

TwX ·S'O'O,g U I ("' U ElEeTR ONle)

sPECW. SAI.I< POlICE • _

• ' •• • ..ow $:I DO .......
C.T, ..C8-••••U

___ .. 4

....001 "'...,... ..
~---.... .._--_..-_.._.......'.....'..

IIl l ... ."_'.e._.'"--_._-
=.,.-.=_ "'Y1... , .... , ...- ~00 ..........." ...-".-... ,,"' .. ......,..

'0 .....P 801.111
, 1&TI IIIUV

--- ~= --_ -
.- .._--......_.-..,,_..-..---...._.......'.. ..............._..

LED'S,,- -
~

:.~.~Ea:- .._ ..... -_.. ~ ' .....- .." ......... .........".
...._ uo "

;~~~;~ .
- - II......- n

........... ' (/1

:r.:::=..~_ 17
.." ........ " " II

LIO __O.. e.
' ' ' - - U<....... ~ . -

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

OSCAR MODE-J FILTERS
PREVENT DESENSE 0:2DOWN-LINK RECEIVER

/
1 2M TXH MMt I PSt f- 70cm 70cm

200-7 432 PreAmp Rx

MMf200·7 $55.00 PSf432 $95.00
(usually suff iCient) (for extra protection)
1. L. @ 145 MHz O.5dB I.L. @ 435 MHz 0.1 dB
Loss @ 435 MHz 40 dB min Loss @ 145 MHz 70 dB typ
Send 75c (3 ~tamps) 'or detailed specs on all VHF & UHF products. Shippinl FOB Concord. MA

• PRICES SUBJ ECT TO CHANGE WITHOUT PRIOR NOTICE

S1
SPECTRUM INTERNATIONAL INC. (508) 263-2145
P.O. Box 10845. Concord. MA 01742. USA

B~
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SCT410B
Transmitter Assy.

Lightning Arrester For Autopatch
- Gas Discharge Tube shunls phone line surges to
ground

-Handtes up 10 40,000 Amps!
- The Best cleviee available to protect Autopatch

BCluipment from lighlning damage.

SCT110 VHF Xmtr/Exciter Board

SCAP Aulopalch Board
-Provides all basic autopatch functions
- seccre 3 Digit Access; 1 Aux ()n.()fllunction , Audio
AGC; Built-in t imers; etc. Beautiful Audio!

-Oil inhibit bd . also available
-Writefcalilor detai ls and a data Sheet

-10 Wts. Output. 100% Duty Cyclel
-Withstands High VSWR
-rrue FM lor esc. audio quality
- Designed specil icially lor continuous rpu. service.
Very low in " white noise ."

-SpuriOus - 75 tlB. HarmoniCS- GO dB.
-With .0000Clb precision grade xtal .
-BA·30 30 wt. Amp board I HeM link, 3 sec. LP
filter & rei. pwr . sensor.

-BA75 75 Wt. unit also avanable

RPCM Board
- Used wlSCAP board 10 provide " Reverse Patch "
end Land-Une Control of Repeater

- Includes land--line " answering" Circui try

scr 4108 UHF 'rranemtttee Bd. or Assy.

-Similar 10 SCT110, 10 Wis. nom.
.'ncludes " on board" proportiona l Xts l
O,c.lOven c i rcui try for IItJry high s tability!

-BA...040W. UHF AMP, BD. &. HEAT SINK

SCT110 Transmitter Assembly
-sen 10 mountMl ln shielded housing
-Same as used on SCR 1000 & 2000X
-Completely assmbld. wIF .T. caps. S0239 conn.
- 10, 30, or 75 WI. unit.

Plug-in
Coding Card

•
•

,~VI ,

L

-Improvedl Now Includes "audIo mute"
circuit and " Emergency Power 10"
option.
_4 input AF Mixer & LocaJ Mie. amp .
•PROM Memory- 250 bitslchanoel.
- Up to 4 diflerenllO channels!
-Many other featu res. Factory programmed.

ID250A CW 10
& Audio Mixer Board

_High performance, Super versatile design. To eee
trot any ONIOFF Function at a remote site via DTMF
Radio Link .

•Uses new high qual ity Xtal Controlled Decoder Ie,
wltligh immunity to falling

-oeccoesall 16 digits
- 3 ONIOFF Functions per Main Card. Easily expand-
able to any no. of functions wlExpansion Cards.

•Codes qu ickly field programmable via plug-in Cod·
ing Cards. Many unique 3-digil codes available. Not
basically 1-digit as with competitive units .

- Latched or pul sed outputs.
. Transistor Switch outputs can directly trigger sol id
state Circuitry or relays, etc. tor any type 01 control
function .

- Low Powe r Consumption CMOS Technology.
5VDC Input. Gold·p1ated ccrmectors .

Power Supply Boards

SCP30 HEAVY DUTY 30 AMP
RACK MT. POWER SUPPLY

- 13.8 VDC out . 115/230 in, 50160 Hz.
- JOA @ 70% duty, 25A @ 100% duty..
- MaSSIVe 30 lb. Transformer & Heat Sinks .

CTC100 Rptr. COR Timer/Control Bd.
-Complete solid state control lor rptr . COR : 'Hang"

Timer, ··TiITMKlut" rtrner. TX local & remote 5hut
downt'Resel. etc.

- Includes inputs & outputs lor panel controll &
10m",.

TTC300 TOUCH TONE CONTROLLER

- SCP1 2 12 VDC @ 0 .3A MAX. OUT.
- SCP51 2 12 VDC @ I A & 5VDC O O.4A out.

( I. I A toter max. out.)

- SCP51 2A As above. but also wl -1 2VDC @ 0.I A

These are professional "Commercial Grade" Units-Designed for
Extreme Environments (-30 to 60 0 C.) All Equipment Assembled & Tested.

For 10M. 2M, 220 MHz, &440MHz

spectrum Repeater/Link
High Perfonnance Boards &Sub-AssembliesNewFL-4 UHF

Helical Resonators
I,..slllled in Receiver
01' FL-4H PreselectOl' Unit

COMPLETESHIELDED RCVR. ASSY.
VHf & UHF Receiver Boards
SCR200A-VHF SCR450A·UHF
• Totally AdvlIncKl Design!
-6 Pole Front End Fltr. + wide dynamic range
Reduces Overload. Spurious Rasp, & Inlermod .

-Sene. 0.25 ~iV112dB SINAO typo
oSel. -&l8 @ ± 6.5 KHz. ·l3OdB @ ± 30KHz. (8 Pole
Crystal + 4 Pole Ceramic AIrs.

· 'S Mel8f' . DiSClimlnator & Deviation Mtr . Outputs!
- Exe. alJdio quality! Fasl $Quelch! wlO.OOO5% Crys
taL ("Sup8f Sharp" IF Fltr. also avail.)
• Nelll'130 KHz 8 . W. IF Fill.,

for High S~Paclult .

Receiver Front-End Preselectors
-FL-6: 6HI Q Resonato,.. w ith La-Noise TranslltOt"
Amp (2M or 220 MHz)

-FL-4H: 4HI Q HellCII Resonatorl & Lo-Nolae r-,
Amp. ln I h ielded haUling. (420-470 MHz)

- Provides tremendous reject ion of " out -of·
band" signals w/oot the usual lossl Can often be
used instead 01 large expensive cavity filters.

- Extremety helplul at sites with many l"IBarby trans
mi"ers to " fi lter-ouf' these out-ol-band signals.

Call or Write for
Data Sheets

FL-4H

Complete Receiver Assemblies
- Rev•. Board mounted in shielded housing.
oCompielely assembled & IElStad. wIF .T. caps.
S0239conn.

· As used In the SCR 1000. Ready to drop Into your
system!

· UHF Rcvr . Assy. Now Available wlSuper Sharp FL·
4 Helical Resonalors. Greatly reduces 1M & "out ot
band" interference!

CIRCLE II Ofrl READER SERVICE CARD



Number 15 on your Fe-edbaek eard

Color SSTV for the
Atari ST Part II

Cheapskate 's way into the fascinating world of color SSTV.
by John W. Langner WB20SZ

Adj ustment

The demodulator mu st be adjust
ed to produce the prope r mapping
of freque ncy 10 voltage. Many con
st ruc tion articles s imply inst ruct
you to whip out your audio signal
gene rator. digital frequency coun
ter, digital voltmeter, ctc., and fid
dle with the pot s unt il it ' s right.
Many hams don 't have all thi s fan
cy lest equipment. however, so I
wrote a program called HPITEST .
During adjustment, the output from
the tone gene rator is connected [ 0

the demodulator input. The com
puter sweeps the tone generator
output across the range of about

1000 to 2400 Hz and plots the output on the
screen.

S i~nal AnalJZcl'"

Some people can tune in RTTY and packet
s ignals ve ry accurately by car, but most. my
self included. can't do this . T uning doesn't
seem 10 be as c r itical fo r SSTV , but a visua l
tu ning aid still helps. The optional signal ana
lyzer/tuning indicator (see Figure 13) has a
20-segment LED d isplay, each segme nt cor
responding to a frequency ra nge of about 70
o r80 Hz .

"The HPITEST program has another option
for calibrating this d isplay . While the com
puler is ra pidly cycling the lone genera tor
between 1200. 1500. a nd 2300 Hz , the
pot s are user-adjusted 10 pos ition the dots in
the desi red local ions. A properly tuned signal
appears as a big blur in the 1500 to 2300 Hz
ra nge (depe nd ing o n the particu la r pic-
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vertical sync of the Robot formals .
See Figure 12. The lone generator pro

duces a crysta l controlled. phase cohe rent
sine wave and requires no adjustment . U4
and US arc a programmable divide-by-e
cou nte r. U6. U7 , and Rio-R l2 produce an
approximation of a s ine wave . The output
frequ ency is 250,OOO!(256-n l , where n is
the data fro m the computer . Wh en the IwO
most s ig nificant bits are o nes , the to ne
generator is turned off. When in transmit
mode. the relay (K I) turns on the transmitter
and subst itutes the tone generator for the
m icropho ne.

h ' ~ .,.

" .. ' rno< /l .
" hu" ~.I IQ'_
~ , H, ,n• . .
I .. , r . .. . .

Photo D . High-pe rformance interface layout.

suitable." Figures I I and 12 conta in the
rest o f the high pe rforma nce inte rface . The
computer sends bytes 10 the inte rface through
J I at the desired pixel sampli ng rare . Each
lime the UA RT (U2) receives a byte . it com
mands the AID conve rte r (U3) to begin a
convers ion. A video signal of 0 to 5 volts is
conve rted to an eight-bit number in the range
oro 10 255 . "The UA RT converts this to serial
form and sends the sample val ue 10 the com
put er throug h 12.

Note the j umpe r connected to the least
significant bit (p in 26) of U2 . In the current
version. thi s bit is used for the sync s ignal
from the demodulator. I plan in a future
vers ion 10 t ry using the full 8 bits to repre
sent a tone in the range of I (X)() to 2400
Hz, and perform sync detection in software .
T h is would allow au tomatic compensa 
tion for slight ly misnmcd s ignals. and de
cod ing o f the format information in the

Photo C. Atari ST SSTV images.

I n Pan I, we went into a liu le bit of the
history and the basics of slow-scan televi

s ion, and described how to bui ld a low cost
SSTV interface for the Atari ST . In Part II ,
I show you how to build a high perform
ance interface for a st ill-modest amount
o f money .

Upgrading

Figu re 8 shows the stat ion co nfigurat ion
for the hi gh performance interface . T he
program also supports this interface , wh ich
con nects 10 the MIDI port (see the block
diagram in Figure 9) . MIDI sta nds for Mu si
cal Instrument D ig ital Interface . a
standard for connecting computers
and el ectron ic mu sica l instru 
ments. T he MIDI port is simply a
serial inte rface similar to an RS
232 modem po rt . Howeve r. MIDI
is permanently configured for 8
bits pe r character. no parity. o ne
stop bit, and 31 250 baud . II also
uses a current loo p rather than a
bipolar voltage . A MIDI port is
available as an o ption for mosl
home computers. II is standard
equipment o n the Atari ST .

Th e demod ulato r co nve rts the
received audio to a video s ignal of0
volts (blac k) 10 5 volts (white), and
a positi ve T'l'Lcccmpat iblc sync
signal . I loo k th is part fro m an ea rlier des ign
in " Colo r Compute r SST V , ,. by K6AEP and
WB8DQT, Parts I and II , in Ihe November
and December 191H issues o f 73. "These art i
cles arc also in the ESF re print booklet 103
(for the add ress , sec reference 4 at the end of
thi s art icle) .

I wa s not pleased with the performance and
made some modifications . First . the low-pass
filter had a cur-off frequency o f about 250
Hz . so deta ils were lost. I t inkered with com
po nent values to gel a fai rly flat response out
t o abo ut 900 H z (see W 9 NT P a nd
WB8DQT' s Slow-Scan Television Hand
book . Chapter I publi shed by 73 in 1975) and
a sha rp cut-off above that. Second. the AC
coupli ng in the sy nc circuit d id not accura tely
preserve the length of ve rtical sync pu lses. so
I made it De-coupled . The modified sche
matic is in Figure 10. Other SSTV demodula
to rs with compat ible outpu ts would also be
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Conclusion

Thi s approach is nO! a state
of the art system, but it ' s a
great way to try a new mode of
communication with very lit
tle investment. The total cost
for the low-cost system, fea
tured in Part I. is only about
S10 for the interface (depend
ing on what's in the junkbox)
and demo version of the soft 
wa re . See the address fo r
A& A below for the kit cost for
the high performance version.

Fo r more information on
SSTV and ham rad io applica
tions fo r Atari computers.
tunc in to the nets and sub
scribe to the pub licat ions in
the sidebar listed in Part I.

But, its few limitations and
annoyances are enough to en
courage frequent users to up
grade 10 me most recent full
version. The full version is in
cluded with the kit from A&A
Engineering (see Table 4) .
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Obta ining Softwa re

A free demo version of the soft
ware , with slighlly reduced function
ality, is ava ilable from Asari Micro
computer Network, John Adams
KC5FW. 17/06 Happy Hollow, San
Antonio 1X 78232 (send formaned
disk and $2), and from AS7VR (Atm i
ST Users on Radio) . GEERAERT
Michel , W. Elsscnotlann 21, B-8460
Koksijde, BELGIUM (send two disks
and three IRes. One d isk will be
returned to you ).

Thi s version can send and receive
(born color and black & white) . load
pictu res from files. print , manipulate
images. and generate test patterns.

-"

lure) . and as a separate sync dot at
1200 Hz.

• •
"
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Figure 9. 810(:1.: diagram of high
performance interface.

Figure 8. Station tayaur using the high -performance interface.

.....Of .....

Figure /0. Modifications 10 the schematic in the " Color Computer
SSIV, .. anicle bv K6AEP and WB8DQT. Pans I and II, in the
November-and December /984 issues of73. This is the demodulatorfor
the high -performance interface.
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Figure II. Schematic for the UART and AID portion of the high
performance interface.
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Figure 12. Schematic contain ing IOlle generation for the high perfor
mance interface.
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Figure /3. Visual signal tuning aid. 0) shows the schematic, and b) is a
diagram ofthe LED display.
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GMS 403
(3 I'fo!r.... SIoIsI

GMS403A
(U Prooram SlOts!

• Full THlee Year Warranty
• ProYen 8 Year Old Des91
• Front f9'WlI Status IrOcan

-.ts .-alo' • Nocall l2"_...
• RapId bul~ char'Jl! l;yClll
• il<Jtomalic Shutot1 - nt!1'llf

O'm~oes teneesGMS403
I1l1l1 _ V....l

• il<Jtomlticalyerases meIl'O")'
inlrapld~IJE:SMlY Nicad
ballery \(lID 1~ Wlls

• GreilIIy "' ..... ¥> batlsy We
• 0Iaf9n.l fadoos. SIl'OIY re

OIl]9I¥11 the Cbger Never
ootdaled

• FlOflt~ RoI.rf SWItch
seects~ to three doIlefent
USlf mertatIIt SOCl<tte:l~

.~ """'"

Simply The Finest In
Batteru Charg ing Equipment

Quality . . . By Desiqn

sere iii LU" tJne P1MJl GMS 40J
except rt can accorrrnor:!;l1e up 10
14 drt10nnl 1ll0lll..-n moc1JIes.

AmUIU ' .s tU •• n u
II \'OIl OWII a GMS 403. 'I eatI
ea5' ly be user lJWadell 10 a
GMS 40J A by Ofder'"lI 0lIf
Modo.Oe ExleflSolOfl K,I

• NEW PRODUCT ·

(fi]Control Product. Unlimited, Inc.

5 Somerset 01" Coatesville, PA 19320 (215) 383-ii63~9ii5;;;;:.

Clearview Drive. Cedar Falls IA
506 13. $ 10 plus $ 1 postage .)
Suding formats are not common
ly used now.

-Schick , Martin K. KA4IWG.
"Color SSTV and the Atari Com
puter.': QST, August 1985. IJJ

$25.00

Table 4.
Parts List for High Performance Interface

(ell;cluding demodulalor and power supply)

1 IJF electrolytic
20 pF mica
0 .OO51JF mylar
0.1 IJF disc (5 V to ground)
1N4148
l N4oo1
5--pin DIN female socket
mike connector of your choice
5V DPDT relay
2N2222
2200
1k
470 k
10 k
22M
22 k
2.2k
20k
39k
5k pot
6N1380ptoisolator
AY·5--1Ql3A UARl or COM B017P

(pin compatible but does not
requi re - 12V)

ADC0804 AiD converter
74HC1614bitcounier
74HC86 quad exclusive OR
74HCOO quad NAND gale
74HC04 hell; inverter
4 MHz crystal
cabinet
power cord
power switch
IC sockets
prototype board
5--pin DIN cables (RS 42-2151)

C l ,C5
C2,C3
C4
C6-C9
0 1-04
OS
Jl ,J2
J3,J4
K1
01
Rl,R3,R4
R2
RS
R6,Rl0,R13
R7
RS
R9
Rll
R12
R14
U1
U2

U3
U4-U6.Ul0
U7
US
U9
Y1
Misc. Items:

Complete kits include PC boards, all components, DIN connec
tors, and software . They do not include cabinets, microphone
connectors, or cables. The kit requires only a + 12V supply. so
most people can use their transceiver power supplies.

Both kits wI circu it boards and program
,f168116g.KIT $124.95

Boards tested and assembled and program
.t'1681169-ASY $149 _95

Program only
1168-PGM

Both circuit boards only
116811Sg.PCB $24 .95

A pair of kits, for the SSTV circu it and a visual voltmeter , are
available from A & A Engineering, 2521 W. La Palma, Unit K,
Anaheim CA 92801 ; PH: (714) 952-2114. The visual voltmeter is
used for the tuning indicator:

References
'Suding, Robert W0LMD. "8

and 12 second single-frame color
SSTV." The Best of A5-Slow
Sea" Television , page 34 .
(Reprint bookl et num ber 103
from ESF Copy Services, 40 11

CIIlClf 31:1 Ol'rlItUOfR SERVlCf CUD
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Performance. ' burs and your
radio's, They go hand in hand.
To be a truly world-class com
petitor. you've got to have a
truly world-class rig. And it's
here. now. The versatile new
FT-IOOO from Yaesu.

© 1989 Yaesu USA, 1721 0 Edwards Road Cerritos, CA 90701 (800)999-2070

Designed for the elite global
contest and OX operators.
With state-of-the-art design
includingdireet digital syn
thesis (DDS) for low noise
and fast lock-uptime. The
FT-lOOO will blow away your
competition with a spec
tacular combination ofpower
and operating flexibility. This
HF transceiver boasts a list of



features and options that other
manufacturers still have on
their drawing boards: Like
200 warts RF power output;
Built-in TCXO. for superior
frequ ency stability: Indepen
dent filter selection; Dual
receive with balance control
and two tuning knobs for
simultaneous reception in
tough pile-up situations.
Using BPF-( allowscross
band dual receive.

And the FT-1000 options
such as digital voice-recording
system (DVS-2) for storing
and playback "CQ Contest"
messages. On RX the DVS-2
has a l6-second runni ng
memory for playing back
garbled calls. There's also a
C\\' spot control. so you can
align your frequency to that of
an incoming signal without
having to transmit: Plus direct
keyboard frequency entry;
Front panel RX antenna selec
tor; Built-in cascaded filters;

i I
U'Sl's a ':1EEP'E up-co er
sian mixer, for hi gh dynamic
range.

This HF rig is the product of
three yearsofintensive
research and design. These
efforts show in Yaesu's scru
pulous attention to detail with
features and options ergo
nomically designed to allow
you to achieve a position of
competitive dominance. To
hear and be heard . . . Like
neverbefore.

See the exciting new FT-1000
at your Yaesu dealer today. It's
the best of the best.

YAESU
Performance without compromise.



New OX Column!

Orlando

An Adventure 10 Visit

The 1.387 nautical mile voyege to
lhe island will be aboard the Deep Sal·
vage 101 Capelown, Republic 01 South
Africa. Deep Salvage I, a maintenance
and salvage vessel , is 184 teet Ioog
and 31 1eet wide .

The five-ano-a-hall day voyage to the
island is scheduled 10 begin on Janu
ary 25, with arrival on January 31 , The
nexl day , the landing team will ieave in
small inflatable crall to go ashore,

Bouvet Island is one of the mosl lsc
retee and inhospitable islands in the
world. High cliffs surround most 01 «s
coa stline, and an exlensive gl acier
covers the plateau at its highesl point.
Gus W4BPD, in the October 1967 is
sue of 73 Magazimt. described lhe is
land as resembling .. . . .8 very large
chocolate cake with white lrost ing on
its top side" DI

Suggested Frequencies
TransmltlReceive

aarc 5SB ew RTTY

160 none 182511835 + none
80175 3695/3800 + 3505/3525+ none
40 705517200 + 700517025+ none
30 none 10105110125 + none
20 14145114200 + 14005/14025 + 14088114090 +
17 none 18070118080+ none
15 2 1195/21300+ 2 1005121025 + 2 1088121090+
12 none 24905124925 + none
10 28295/28450 + 28005/28025 + 28088128090 +

ateur rad io expedit ion include me Na
t io n al Geograph ic Society and
numerous universities .

The amateur radio group plans to
land 12 radio operators and operale
seven stations during a 10-12 day stay
on the island. Tha list of operalors in
cludes Tom N9AZD. Rusty WooAT,
B ill KA9 AND . M ike W9SU (expe
d i l ion d ireclor ) , Jay WB9L TY ,
M i k e N E 9 0 , Chip K7JA , M ik e
WA9NPM, AI WB90PN,Jim WB9CEP,
Brian KA90IH, Mike W9RE, and Martti
OH2BH.

All operations lrom tha island will be

conducted wilh the call-sign 3YIB,
During amateur rSdio maritime mo

bile operations, the call·sign 3VeBlMM
Region 1 will be used. OSLs will be
handled by WA9VGY.

See lhe table for suggesled frequen
cies in transmit/receive lormat.

que nt cp e-euo ns by LA500 and
LA 1VC . wh o sig ned 3Y5DO and
3Y1VC , re specuvety. during l he
19705, did flOl complelely satisfy the
need erttter .

The announcements of OXpeditions
10 Bouvet Island by Club Bouvat and
me Leg ion of Ind ianapol is uxers iere
tast year were welcome indeed, Club
Bouvel , represented by Einar LA1EE,
xeere LA2GV. and Erling LA6VM , was
sched uled to activate lhe island during
this past Christma9lNew Vear season,
but since Ih is column is being written in
October, the outcome of thair opera
l ion is not known.

Number 16 on your F"'e<fbllek card

Coming Soon

In late September, the Legion ol lndi
anapolis OXers announced lheir own
Bouvat Island DXpedltion, scheduled
to begin opereuon on February 2.
1990, This announcemenl culm inated
almosl 2 years of development, ptan
ning. and negotialions. The Salurday
Even ing Post Sociely and the Saturday
Evening Pos l Magazineof Indianapolis
is partially sponsoring and organizing
Ihe effort. The toter cost of the expedi
tion . expected to be around $120.000.
is lunded by private corporate interesls
and landing leam members. Part ici
pants in this combinalion scienllficlam-

Hams Around the World

Ox-

Greetings trcm your new OX editor.
Wrrtlng aboullhe OX scene is not new
to me, as r have been editing a weekly
OX bulletin, ORZ OX, since 1983. I' ve
oeee an active DXer since 1976. I've
worked 291 countries, all CO zones.
and I've participated in several OXpe
d'liof'ls ar'ldcontest operatiOns.

My OX operations include VK9YW
and XE0KNE in 1987.1 was one of the
eperarcrs at CY9DXX in 1988 and
CveDxx In 1989. My other hobby is
photography, and I enjoy showing my
OXpeodil ion slides at OX gatherings
around the country. I'm looking for
ward 10 edit ing this column, and I'm
open 10 suggestions aboul the content.
Whal would you like 10 5oo?

Bob Winfl W5KNE
<;f,ORZDX
PO Box832205
RichardS(}fl TX 75083

Bouvetiliand DXpedlt lon

Ahar almost a decade of silence.
Bouvet Island had climbed to the top of
ItIe most-wanted list for the majority ot
OXers. The fIrst operation, by Gus
Browning W4BPD as LH4C in 1962,
did lillie 10 whel the voracious appetite
Of DXers arou nd the world. Subse-

March 23, 24, 25,1990
Orange County Convention & Civic Center

Orlando, Florida

~ Free Parking ~Exhibjts ~SwapTables

~Seminars ~FCC Exams ~Meetings

Advance registration before February 23rd $7.00 - $9.00 at Door

Swap-Tables.... ! or 2 $37.00 each...3 or more $45.00 each.

1 admission included with each table.
Commercial Exhib; lS (407) 898--1027 ' Tables (407) 645-ll132 · TkkelS (407) 67 1-6194

Sponsored by The Orlando Amateur Radio Club

P.O. Box 547811 • Orlando, Fl. 32854-7811 • (407) 657-9052
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R·10Q4AtGRC·109 RE·
CEIVER . Special Forces
" blick box" radio covers
3·24 MHz AM-CW in three
bands:455KHz If . AudiO out
4000 o hms: with tubes
4.'1T4, lU5. 1l 6. Requires
1.5 VDC 300 mi & 9Q.l08

VDC 20 rna . 8 ,6 >< 7. 5><5 ,5. 131bs s n.
Used·reparable $6• .50

PP·2115A POWER SUPPlY lor abDwt: requiteS 75-260
VAC 40·400 Hz input. 8 .6x 7 .5 ><5 ,5 , 16 res .
Used ,.. ,,$2• .50

CIRCLf: 75 Ol'lIlUOEIl Sl: IlVICE CARD

I'I'kn f .O.'. U..a. O. • YISA .IUSTERCARD "-_ .
"'I.. lvI' $/IIHIllt • WIlle ItIr lalnl CatalDI s...._

Add,tIS DIp!. 73 • l"lIane 4I 'Jtf7-fS73

3·24 MHz RECEIVER

CIRCLE 90 ON REAOt'R Sl: IlVICE CAIID

H-65 HEADSET lor use with R·100t; usee ......S• ."

MANUAL for GRG- 1D9 radio set, partial repro $n.OO

FAIR RADIO SALES
10 16 E EUREKA· l os n 05 • l IMA. OHIO ' 45.02

2065 Range Road
Clea rwater. FL 34625

ORD ERS: t-800-999-0204

:x:D R S I

I2400 BAUD
Ma ny areas an: upgradi ng thei r
pack et nets to this higher speed.
DRS )'s M· 24 modern for 2400
baud connects simply with no
m odifi ca tions to you r rig a nd lets
you opera te bot h 1200 and 2400
simultaneous ly with you r present
radio. Ste p u p to th is new speed
fo r j us t $79.95. toda y!

Can or Write
for com plete

Product Catalog

Unl ike o the rs. DRS) incl udes a ll
the software you need. T he TH S
termi nal pac kage has spli t scree n,
fi le save / se nd, b inary file tra nsfer,
print, scroll. review a nd mo re.

Software Included.

I

N AMIGA commodore T"

(: CHIPS-PARTS-UPGRADES (:
.~ U2~ "'!lOI IlOWS 510 .9'5
.~, U~.9'5 1 362fO( " SE) sse ss
6510 $10.% 836~ IP'UlAj $5Ii .9'5

.~, $11 is 8SW-'1 $11 .95

~ $1 2 ~ 1.30<ICIl5'.... ' ""'" 521 95

~~. Ul9 50•• ,.......... '.TTUl_ _ 11 16 $169'5
.GNUS()llf'~ 10...... _ ,w $lO!i .OO
onoll._ ""l","" , $100 ,95 68882116 $lO!i,OO

Ic&&..., DufJ_ 12' 9'5 1
I• .., ....L l.II'I:iIIAD( W ll(A(Sj

0-501-5121< UI'llRADE 111' 50

Commodore Diagnostician II oRE',."' ''')
Just Re leased $69 5
s..-.... _""Ill_' l)(IlOI<''''o' .......--.c'-r IC _ ..... --w 'O(RE_""~1_D<'Ie'_ ."____ -~ ..,... ..e - '" _.., ' l1IOCIo ....... ,•
10 1CtI<rOIOlo< .. """"""'" "'" 00l '-.Jo..r 12.00II ''tlIAG'tOST.
Ci.l~S ' - OOlCl_'" 5eo 'on""" 1'" _. '._ .. ....'" 88
- '~.. so-_ .... -,Pr.". " $6 9'5 ..._ '" 1t>oU s

T he
Send lor our FREE e.t..og.

GRAPEVINE
GROUP 3SCHARLOTTE ORIVE

Inc . WESLEYHILLS.N.Y.I0977

fAX U . ·3S.-6696 U.·3U.....8 800-292·14·45

D<ta... PrICes a~allable .
~

I ] OUR 9TH
PrICes subj-el t o Cl'Ian l . L yU,R

Subscription Problem?
call toll free

1-800-274-6754

Simple and Easy.
Here's the easiest packet radio yet,
you don't even have to buy a T7\C
to join the digital revolution . J ust
let your PC do the work. Plug a
PC Packet Adapter into any ex
pansion slot and get on the air in
mi nutes, just like a n expe rt. And
you11 still be able to use the PC for
other work! The complete VII F
system is only sIJ9.95!

UTlIIG IIGIIT IS MfGHlY lOCKAI.
eecom-rercarcos:

Eat hIgh-fiber foods. such as
fruits. vegetables. and whole

graIn pcoocrs. Eat rewer high-
fat foods. Matnt,lIn normal

body ".-.,...e ight And rive long and
prosper.

CAll till ••,...... CAlIa.
soom AT l-IOO-ICS-2345

FOR flit .UIIdTlOll~
IIIFOIlIAn.. Al'llERICAN

$1,'.' TItf ~ • •• ' ?89 ~...
....' AMOuNTl'lCTURfS COll POltAIIQN
AL L ' ICHTS ~E $f 'V ED

1111' AMl~N CANCU SQClfTV AUT!iOl/ IUO
~.

Sophisticated, Too.
When you've mastered the bas ics,
use the PC. Packet Adapter for
simultaneous dual-band H F
VHF. mulricon ncct. BBS. TCP/
IP, DXer's PacketCluster, 2400
baud (and higher). Even use- the
Developer'sfackage to write yo ur
own packet applicat ion.

PLUG INTO PACKET!
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ASKKABOOM

" Power (wat ts) is
the product of current (amps)

and voltage. "

Michael Geier KB1UM
7 Simpson Court
S. Burlington VT 05403

Z Matching , O'scopes,
and Other Matters

A few words before delving into
this month's topic. Folks have
been writing in, and I'd like to ask
a favor regarding correspon
dence: Please DON'T send a self
addressed stamped envelope in
expectation 01 a reply. Although I
occasionally do try to help via re
turn mail, it's usually not possible.
I'll do my best to get topical leiters
into the column.

This month's column locuses
on troubleshooting modern solid
state gear. Along with that goes
some background on basic elec
tronics and test equipment. I can't
be of much help with tube rigs and
amplifiers, tuners, feedlines, etc.
Also, I'm not the one to contact
regarding antenna matters. as I'm
no expert on skyhcoks and (gasp!)
don't even like the things. Please
refer antenna questions to 73.

Matchmaker, Matchmaker

Howard WB0JWN wrote asking
that I discuss impedance match
ing and efficient power transfer.
Why does a matched impedance
result in the greatest efficiency?

Lots of arcane math will prove
the point, but iI's easier to explain
using common sense and a basic
understanding of Ohm's law.
When we talk of power transter,
we mean it in the literal sense:
transfer of watts. not volls or amps
alone. Power (wails) is the
product of current (amps) and
voltage. If you have, say, ten watts
01 power, it could be 5 volts at 2
amps, 20 volts at 'h amp, or 1 volt
at 10 amps. Any way you suce it.
iI's still 10 watts .

Since power is amps times
volts, the maximum power will be
trans ferred when the maximum
current flowing through the load
coincides with the maximum
voltage across it . If you've ever
played with a battery or a power
supply. you know that there is a
timit to what it can deliver. Alter
all , it is a finite source of energy,
so it's got to give up at some point.
When you try to pull too much cur
rent from it by connecting it to a
load with a very low resistance, its
voltage begins to drop, even while
it's giving all the current it can.

The Tech Answer Man

The battery'S own internal resis
tance (everythi ng has some)
forces the voltage down, because
it is significant compared to the
very low load resistance. Try
drawing a circuit with a battery , a
resistor in series with it, and then
another in series with that. The
first resistor is the baltery's inter
nal resistance, and the second is
the load. If the first is one ohm and
the second is 100 ohms, you can
see that there won' t be much
voltage drop across the one ohm
resistor . II, however, the load is 1h
ohm, then the one ohm resistor
will cut the voltage going to the
load down quite a bit.

So, if the source resistance is
greater than the load resistance,
the voltage across the load wilt
drop, even though the current will
be at maximum. But what about
the other way around? If the load
resistance is higher than the
source, the voltage will be fine but

not all the current available Irom
the source will be flowing into the
load. Either condrtron results in
less than optimum transfer 01
watts from the source to the load.
W he n the resista nces are
matched, however , the voltage
drops across the source and load
resistances will be equal. The
maximum current that can flow,
without dropping more voltage at
the source than at the load, will be
flowing. In other words, the most
walls will be transferred . AC
impedance, 01 course , is a more
complicated phenomenon, but
the basic idea is the same: to max
imize the voltage across, and cur
rent llowing through, the load.
That's why a 50 ohm transmitter
output delivers the most power to
a 50 ohm antenna, and a 600 ohm
mike works poorly into a 50,000
ohm mike input.

Whew! Compared to that. the
next topic will be easy.

JCan Seel

In previous columns, I've men
tioned that the oscilloscope is a
very powerfut troubleshoot ing
tool . Undoubtedly, you 've seen
other references to scopes, too.
But with all those knobs and dials.
they must be very hard to use,
right? And they must cost a tor
tune, too. They're for laboratory
scientists, not for you, right?

Han! Don't believe it. The truth
is, scopes are easy to use, and
you can probably find a decent
one lor little money at the next
hamfest. But what the heck does a
scope really do?

A scope is a fast elec troni c
graphing machine. It displays a
simple graph of voltage over a pe
riod 01 time. The spo t on the
screen sweeps Irom left to right,
over and over again, and moves
up and down in relation to a
changing voltage coming from the
circuit being tested. II's just like
the X and Y coordinates of a paper
graph, only faster.

Your scope lets you eavesdrop
on any point in a circuit. WOrking
without one is like painting blind-

folded-it can be done, but it' s
hard . Detailed interpretation of
the scope's display is an acquired
skill , but gelling fa miliar with
the basics of scope operation
shouldn't take more than an
evening or two.

The controls on most scopes
are grouped according to their
functiOns. Near the screen, you
will find adjustments for bright·
ness and focus. Near the input
jacks (where you connect the sig
nals to be displayed) are controls
which size the veneer motions to
make them fit the screen. Another
group 01 controls sets the time it
takes for th e beam to sweep
across the screen . Along with
these are adjustments for the trig
ger, which makes the beam begin
sweeping at a consi stent point
along th e input wave form, to
provide a stable display.

You can use your scope for
measurement as well as simple

display. The sweep speed and
verti cal amplitude controls are
calibrated with respect to the little
boxes (called the " graticule")
painted on the screen. If your ver
tical input is set for 2 volts per
division, and the beam cenects 3
divisions when you connect your
input signal, then you have mea
sured 6 volts! it's that simple . If a
square wave signal requires 4
boxes for an entire cycle (Irom left
to right), and your sweep speed is
set to 3 milliseconds per division,
then the wave has a period of 12
milliseconds. To get the Irequen
cy, just divide 1 by the period. In
this case, the answer is about 83
cycles per second. II's important
to note that , in general, scopes do
not offer the precision and accura
cy associated with frequency
counters and digital mullimeters.
The scopes typically have error
specs ranging from ±3% en up to
±10%. But they allow measure
ment within complex waveforms,
something no other instrument
can offer.

Picking One

Scopes come in many varieties
and price levels. Although some
laboratory instruments (especially
those with digital storage capabili
ties) can cost thousands of dal
lars, there .are plenty of low-cost
units Irom which to choose. The
first step, as with any equipment
purchase, is to evaluate your
needs.

The most important price deter
minant is bandwidth. How fast will
the signals you want to display or
measure be? The bandwidth is
specified in megahertz (MHZ). A
low-cost unit may have only a 5
MHz bandwi dth , which can be
quite limiting in radio work. With
such a unit. you wouldn't, for ex
ample, be able to see the 10.7
MHz IF signal in an FM receiver.
Nor would you be able to see the
output of a 10 meter rig. A better
choice would be a 25 or 40 MHz
bandwid th , which would cover
most frequencies 01 interest.
Such scopes can be had new for
around $500.

Many mid-priced scopes have
dual trace capability. This func
tion lets you view two signals at
once so that you can examine the
relationships between them. It's
very handy for working on circuits
which involve feed back loops
because you can see causes
and results at the same time. For
mu ch genera l trou b lesh oot 
ing work, though, you can do with
out it.

Nearly all modem scopes have
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April 27, 28, 29, 1990

Early Reservation Information
• General Chairman. Ed Hillman. NBALN

• Giant 3 day flea market • Exhibits
• License exams· Free bus service
• cur proficiency test > Door prizes

Flea market tickets and grand banquet tickets are
limited. Place your reservations early. p lease.

Flea Market Ticket s
,A maximum of .3 spaces per person (non-transferable),
Tickets (valid al l .3 days ) will be sold IN ADVANCE
ONLY. No spaces sold at gate. Vendors MUST order
registration ticket when ordering flea market spaces.

• Asst. General Chairman, Dave Grubb. KC8Cl"

1990 Deadlines
Awart1 NomlnaUons: March 15
Lkense~: M~h26

Advance Reg/stmUon and banquet:
USA - April 4 Canada - Man:h 31

n ee Market Space:
Spaces will be allocated by the ttamvenuon
committee from all orders received prior to February
I. Express Mall NOT necessarvt Notification of
space assignment will be mailed by March 15. 1990.
Checks wlll not be deposited until after the
selection process Is com p lete.

Special Awards
Nominations are requested for "Radio Amateur of
the Year.' 'Special Achievement' and "TechnIcal
Ach ievement' awards. Contact; Hamventlon Awards
Chairman. Box 964. Dayton. ON 4540 I.

InfonnatJon
General Information: (5 13) 433-7720

or. Box 2205. Dayton. ON 45401
Lodging Information: (5 13) 223-2612

(No s eserveuons By Phone)
Flea Market Information: (5 13) 845-3683

tfcense Exams
Novice thru Extra exams scheduled saturday and
Sunday by appointment only. Send FCC Conn 6 10
(Aug. 198 5 or later) • with requested elements shown
at top of form. copy of present license and check for
prevailing ARRL rates (payable to ARRL/VEC) to :
Exam Registration. 8 830 Wlndbluff Po int. Dayton.
ON 45458

Lodging
Please write to lodging. Dayton ttamvenucn, Chamber
Plaza. 5th l!t Main Streels. Dayton.. 0" 45402 or refer to our
198 9 ttamventfon program for lodging Infonnatlon
which Includes a listing of hotel/motels located In
the areas surround ing Dayton.

HAMVr:NT10 N is sponsore d by t he Dayton Amateur Radio Association Inc .

-----------------------------------------
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$---!

@ $22.00'·

HQw.Nimr
e sro.oo-Admission

(Valid all 3 days)
Grand Banquet

Women's Luncheon
(Saturday) @ $8.00
(Sunday) @ $8.00

Flea Market $25/1 space
(Max. 3 spaces) $50/2 adjacent
Admission ticJf.et must $1~/3 adjacent $---;
be ordered with flea mriet Ucif.ets Total $__--;

• $12.00 at door •• $24.00 at door. if available

zncrose check or money order for amount Indicated
and send a self addressed stamped (# 10) envelope.

Please Type or Print your Name and Address clearly.

Advance Registration Form
Dayton l1amvention 1990
Reservation Deadline - USA·AprtJ 4 . canada-March 31
Flea Market Reservation Deadline: February 1

Name _

Address _

Oty State _ _ Zip _

1

Make checks
payable to-

Mail to -

Dayton n AI'lVEm1O!'I

Dayton lfamvention
6oX 2205
Da)ton. 0If 4540I



tr iggered sweep . That is , they
withhold the sweep until triggered
by the incoming signal. It's a very
important function; avoid the old
er " recurrent" type scopes which
require manual sweep synchro
nization.

Advanced scopes offer a de
layed sweep function . This lets
you pick any point on the incom
ing waveform and expand it to
liII the screen, even if it is not
the point from which the sweep
was triggered . It 's very useful
lor video and digita l work, but has
lillie use for most radio appl ica
tions, where the signal is very
repetitive.

Very advanced scopes have
d igital lunct ions like waveform
storage and numerical measure
ment. With such units, you can
" g rab" a signal , exam ine it ,
perform precise measurements
of voltage and lime on any part
of it, and even, in some cases,
save it on a computer disk! Such
instruments are generally ou t
of our price range, and most of
the t im e we don 't need them
anyway .

Making the Buy

There are lots of mid-priced
scopes advert ised in the ham and

general electronics magazines.
They are all solid state (except, 01
course, for the cathode ray tube) .
If you can afford a new one, buy it.
That way yo u'll be guaranteed
years of trouble-free operation. Af
ter all, if your scope quits, you
won 't have a scope with which to
fix it!

You can find good scopes at
hamfests , but be careful. Avoid
old tube unit s. Most of them are
more than 20 years old, and they
are likely to have problems. l ook
instead for a smaller solid state
scope . If at all possible. lind an
electrical outlet and plug it in. The
trace should be well focused , and
the sweep should be stra ight and
clean when the vertical input con
trol is turned to its least sensitive
pos ition . Try turning the sweep
speed down in th e mill isecond
range and touching the input con
nector with a screwdriver or piece
of wire . You should see an AC
waveform that looks somewhat
like a emeweve, although it may
have various wiggles in it. At least
you' ll know that the vertical ampli
fiers are working.

If you do wind up having to
fix your scope, be especially care
ful, as very high voltages are used
to dr ive the CRT. Approach

a scope as you would a televi
sion set.

Expect to pay $50-$300 for a
good used scope, depending on
its capabilities. It's helpful to know
the approximate value of a new,
similar model, so read the ads be
fore you go. You don't want to pay
$300 for a 20 MHz unit when you
could get a brand new one for
$350.

Now. Jet's look at some etters.

Dear Kaboom,
I just installed an fCOM fC-228H

2 meter rig in my car. The manual
says " never use or store at a tem
perature below + 14 degrees F."I
live in Vermont, so I'm worried.
Will this rig survive the win
ter? Signed.

.rr"
Dear Brrrr,

Manu fa cturer s go 10 great
lengths to present their products
in th e best possible light . So,
when they inform you of a limita
tion, you'd best believe it! Low
temperature limitations are usuat
Iy the result of characteristics of
some of the materia ls used in the
radio. The problem could be as
simple as brittle plastic , or as seri
ous as ruined crystals or LeOs. I'd

take that rig in during bruta l
weather , o r get another radio
more suited to your climate.

Dear Kaboom.
My Yaesu FT-757GX was re

cently repaired, after experienc
ing a problem with sideband se
lection. Now I get a terrible SWR
on 10 meters in my car, even
though other rigs connected to the
same antenna show a 1:1 match!
The '757 works fine in the shack,
and I can cure the mobile problem
by adding lots of coax to the an
tenna system. But it used to work.
What gives?

Signed,
Myst ery Box

Dear Mystery,
This is an obscure one, all right.

I'd guess that something in the
rig 's output filler lor 10 meters is
broken, and the unlucky combina
tion of its inco rrect reactance and
the length of your mobile coax is
doing you in. If it used to work and
now doesn't, it's golla be broken.
Send it back to Yaesu and tell
them it started when you got it
back.
Have a tech question? Send it off
to "Dear Kaboom " at the above
address. 1JJ

Manufacturers ~ Quality Communications ~q!!ip:ment

EXPANDABLE REPEATER SYSTEM

-Repeaters
-Links
-Remote Base
-VHF,UHF
-Receivers
-Transmitters
-Antennas

Hi Pro 'E'
--. ..

-Standard and
Computerized
Controllers

-Standard and
Computerized
Auto Patches

-Duplexers

• A NEW CONCEPT IN REPEATER DESIGN. T1-IE Hi Pro " E" IS AN EXPI'.NO'8lE RePEATER WITH THE FOll.OWlNG FEAnJRES A BASIC RePEATER W!'1ICI'i WOtJU) IN

CUIOE A COMPl£TE RECEIVER, T'FIANStKfTER. COR. FR:lNT PJt.NEl CONTROlS 1H:) lNOlCATORS. lOCAl 5PEMER AND MIG JAO( ANI) CN'A8l.E OF FIJTURE
EXFl'NSlON Al.l HOUSEO IN AN EXTl'lEMElY RUGGED. ENClOSEO. 19-1t<:H FlACK MOUNTABlE CASlNET.

• T1-IIS sYSTEM CAN eE EXPANOEO AT TIME OF PURCHASE OR CAN BE AN AFTER·PURCHASE ADO ON. T1-IE ADO ONS ARE-HIGHER POWER. 110.r220 VN:, POWER

SUPPlY. IDENTIFIER. AUTO PA.TCH. OR COMPUTER CONTROLLERS IN AOOITIDN TU T1-IESE ....00 ONS AN AOQITIONAl RECEIVER ANa TRANSMITTER CAN BE

MOUNTEO INTERNALLY FOR USE AS CONTROl. U NKS. REMOTE BASE OR QUAL BAND oPERATION. ETC

• AN EXTENSlClN !'ANElIS AlIAIl..A8lE FOR lOCAllrdClNlTtlAlNG OF TliE RePEATER AND CONTAINS AU. NECE~Y a.ETERING. ST....TUS LIGHTS AND INOICATORS Al.l
ADO ONS ARE MoIAIl.A8L.E FRClIr.l THE CQlFilNY 1H:) ARE COMPlETE INCI.J)[)lNG INSTRUCTX)NS

600 Westtown Rd_
MAGGIORE ELECTRONIC LAB.

West Chester, PA 19382 Phone (215) 436-6051
c:E:l[l;~

Telex 4990741 MELCO

WRITE OR CALL FOR OUR COMPLETE CATALOG
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• Advanced Tec!tnology
• Enduring Value

PORTABLE PACKET
CONTROLLER

PacComm
HandiPacket

------------------------------------

Wired
& Tested

NOT A KITI

Fa' camp/.,. m la & Sp<!c"lClII,ans
CilII /813/B!4 .29IlO To O",.. Call

Toll Fr_, 1-800-22 3-3& "
M"to" C'ed,! C""'S Acee p,I'd'

Order.arty In Um. ' orChrt.tma. 1

NOW YOU CAN HAVE YOUR PACKET... AND TRAVEL TOOl

~~~ $2199 5'" - Open Squelch- DCD circu it ry for fas ler. more re liab le per
forma nc e ",. Compact stee e Attaches to your bett, handie
ta lk ie or ha ndheld com puter ",. Rugged construc tion with superb
RF shielding (no bi rdies in your radio) ",. Standard battery pac k
prov ides over 12 hours of operauon e Advanced Personal Mail
Ball & KISS mode included ",. 32 k-bytes of RAM '" Complete
With be ll clip, cables, batt ery pack & charger. comprehensive
menuat w 30 da y money-back I One year warranty parts & labor

I PacComm • 3652 West Cypress Street . Tampa, Florida 33607 I
I Please send 0 HandiPacket 0 Mo re Information 0 FREE Catalog I
I N ame C all I
I I
• Add,ess Ph. I
I Slate Zip ceroe Exp Date I
I II MONEY BACK CUA RA NTEE! Add $4 00 sh,ppmg handlmg per order. FL res,denfs iKJd6"fo sales fax [

I
MalOr Cr.rJ,t C ard g,ve number. expIratIOn and SIgnature FA X. 8 13·872·8696 I------------------------------------_.CIA<:LE 152 0 "1 READER SERVICE" CARO

CIRCl£ .aON IIEM>E"R S£in'!C[ C"'RD

CI JlCU 42 0"1 RUDU SERVICE" C"'RD

An TO" l1rftl of w...... rour ADd m<>Ile}' on oub-po.
J<aio'C 1'""1....... Ilrinc yovr '_ into tbo «JmPU'''' ~
Wl'~ lOG Yi RITt: . ,~ quality ","",y dri,..,., . ....,. In<1'ldly
Jrui'" program writt"" by Ed Troy ,S G3VI. lOGWRITt: ..
'hr p.. f.." O<'Crsoory lor l~ compl<t< ~am ' ' 'M n . It " mpli
fi •• YO'" op." hon and Xi .... you ,h . com!"'hhv. ed~. in
""",• •ti"" and DXiog. 1.000WR lT f w.,..h with all IBM PC.
andrompo'iblel
LOGWRITE . ul>iqu< >ph, ......... I_u,," allow.loo _,,~_.Iog.... ADd IerI JI"OC""'>UlI .~"S I..." . .. indurIo ;

• I......... cal ....n 01 pori.. ..,arob
• P"O I, Ed". 0< View m:ood.
- PI.o,y 01 room 10< note• • odd,.....
- Automa' ic Iime/da" ".mping

Te., proc<'U<>f f.aturn .ul<",...t~ WoN w ,a p , bKk"f'ACe 00f·

rect , and ocroIl, ... . Throw away TO'" I"'" and po!"'"
To _ rourOOPY oj LOGW'III1 E, -.pIele wi'h i....ruction
......ual. oencI 5U .95 iPa. "-toadd 51.5(1 ..... tao llO

Ae,o.p«<C""_l ti....
PO 8o:o S-16.h:ki,,-,PAlll'ltl I ·.,,,1

I v~ I Il ISI 14S- TtU
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LOGWRITE'"
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crystal, and a wattmeter. Turn the
receiver on, tuned to the crystal's
frequency. After checking your
work, apply power to the transmit
ter, With the output terminated in
to a dummy load, key the transmit
ter. Tune the trimmer capacitor in
the oscillator for the best concoct
maximum power and good sound
ing tone. Depending on the crvs
tal , final transistor chosen, and
the supply voltage, you should be
able to get anywhere from 1 to
almost 3 watts of RF out 01 the
transmitter. Tune the VXO , Notice
the freq uenc y change as you
move the VXO capacitor.

That's about all there is to
it! You 'll find thirty meters a
great band for working QRP. I
use myYaesu FRG-7 receiver and
the tran smitter for 30 meters.
While the FRG·? is no gleaming
bandit on 30, the setup works
quite wel1.

To " spot" the transmitter so t
could find the frequency on the
FRG·7, I connected a momentary
DPST switch between points X
and Y. You want to wire the switch
to remove power from the PA
while supplying it to the oscillator,
A diode, 1N4001 , in place of the
jumper between points X and Y,
with a simple $ PST switch, should
work as well . At least, as long as
you keep the VCC from the PA
when you operate the spot switch.
Th is wiJlturn on the osci llator with
out turning on the linal. Therefore,
you can find the crystal's frequen
cy without causing QRM on the
band.

Next month I'll have QSK and
stdetone circuits working on a 30
meter receiver converter.

With all these quartz-locked
transmitters walking about, buy·
ing crystals may run into a bit of
money if you order them through
crystal dealers (as opposed to
buying them at hamfests) . Even
then they are sometimes hard to
find in the value you want .

Customizing Surplus Crystals

There are several options ,
thOugh. You could always build a
VFO, and if you do, be sure to
send the schematic, PCB loil dia
gram, and parts placement dia
gram to me so the rest 01us can
benefit. Grinding acrystaJ, howev-

T"O'" ' "

"J•

Figure 2. Alternative low-pass filter lor greater
attenuation of harmonics.

'"

~O...
1~·',,'... zz

Tuning Up

This requires only a receiver, a

select be tween only
two crystals. If you opt
lor a selector switch,
just make the connec
tions to the crystals as
short as possibte.

In Figure 1, see the
three points marked
X, Y, and Z (above
and to the lower left of
2N4036). Depending on how you
configure these three points, op
eratiOn will be slightly differen!. By
connecting points X and Z, the os
ci llator will be keyed along wi th
the final. Connect points X and Y,
and the oscillator will run aU the
time. Use these points if you have
a chirpy crystal (i.e. a crystal Ihat
doesn't key on and off rapidly) or
want to operate a direct conver
sion receiver from the oscillator.
This little circuit should work up to
10 meters, at which point it would
be best 10 leave the oscillator run
ning all the time and just key the
final. Otherwise, connect point Z
to X for normal operation.

The DC switch transistor sup
plies 12 volts to the final and to the
relay control. Next month we' ll
discuss the relay co ntrol. Th e
transmitter will key by taking the
KEY line (lower right 01 schematic)
and pulling it 10 ground. The 0.1
~F caps add a bit of shaping to the
CW envelope, to help avoid key
clicks.

I built my version on copper
coated Radio Shack perfboard .
You can change some values and
still end up with a working unit.
You can use a 9.1 volt zener diode
in place of the 8 volt unit, and al
most any NPN transistor lor the
oscillator. The DC switch should
be capable of handling the current
for the final, and the 2N4036 does
a very good job. Don 't use a leaky,
out of spec junk box device for the
2N4036.

"

L:r

10.( .15 .... '...
l"l ~~'

"no·,

'".,.

Low Power Operation
will provide a nice peak in output
power. The PA transistor is quite
common. You can get by with just
abou t anythin g, provided you
keep somewhat close to the speci
ncaucos of the 2N3553. A 2N3866
will work as wett, as will most PA
t ransistors from defunct CBs.

The resistor across the a-tern
link 0 1T1 swamps the input 10 the
PA transistor. Depending on the
final you decide to use, you may
not have to use R1. Or you might
just want to increase the value a
little, II the final runs away, you
can reduce the value of R1 to set
tle the finat down.

Two output filters are shown,
One is a simple, single stage cir
cuit, and the other is a dual filte r
(see Figure 2). I used the dual filte r
for better harmonic attenuation.
Remember that just because RF
power is low, it doesn't give you
the right to send out a dirty signal.

The crystal should be an AT cut,
HC25U case style, 30 pF loading
type. This wilt allow for maximum
amount of VXO swing. You could,
01 course, use the older FT-243
style of crystal, but you won't get
much, if any, VXOswing out of the
crystal. I bought my 10.100 MHz
crystal from Crystek Crystals, PO
Box 06135, Ft, Myers, Florida,
33906-6 135; (800)-237-3061 .

The VXO can only raise , not
lower, the frequency. The 10.1
MHz rock should give control up
to 10,104 or so. A second crystal.
a bit higher, would give almost
100 percent coverage of the most
popular frequencies, I on ly had
one rock, and therefore did not
worry about frequency SwitChing,
You could use a rotary switch and
select between different crystals,
or as 1wi ll do later, use a relay and

Number II on your FftdbKk e,reI

Figure t . Schematic lor the 30m QRP transmitter.
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Thirty Meter
QRP Transmitter

Thirty meters is a grand band
lor working QRP. In fact . I was on
30 meters the other night working
quite a lew stations with 3 walls
from the Argosy. I also worked a
station running 1 watt, crystal con
trolled. He had such a fine-sound
ing signal, I decided to give the 30
meier band a crack with a home
brew transmitter.

Tracking down a good, worK
able 30 meter transmitter turned
oul to be rather easy . I wanted
something simple, easy to tune,
and requiring no special parts.
The result is shown in Figure 1.
Only three active devices are
used. As a matter of fact, you
might have seen the basic sche
matic before. It is a well thought
out circuit. Not much can go
wrong.

let's take a closer look . The os
cillator is crystal comrcuec.A van
able capacitor and coil form a
simple network to "warp" the
crystal's frequency a bit. Depend
ing on the crystal, you should be
abte to get about 2 to 4 kHz worth
of frequency spread . I 've had
some rocks that really moved for
me, and others that were, well ,
" rock solid ,"

Mik.e Bryce WB8VGE
2225 Mayflower NW
Massillon OH 44646

The Oscillator

The oscillator transis tor is a
2N2222 (what else!). Notice the 8
'0'011 zener diode on the base of the
transistor. This supplies a regulat
ed voltage for the oscillator, The
60 pF trimmer across T1 tunes the
circui t 10 resonance. This trimmer



CIRa.f: I" OfrlIl£4Of:R SlJllVICE CAItO

<;LB aECTRONKSJNC.
151 Commerce Pkwy., Buff.lo, NY 14224

716-875-8740 9 to 4

HIGH PERFORMANCE
PRESELECTOR·PREAMP

NEW
Model
1[)..2B

±20 Mhz @ 800 Mhz: 65db
± 20 Mhz @95OMhz:7Odb

ID·2B-l P low Power $109.95

The solution to most interference, intermod, and desense
problems in repeater systems.

- 40 to 1000 Mhz tuned to your frequency
- 5 large reucer resonators
- Very high rejection
- t ownoise-high overload resistance
-8 db gain-ullimale rejection }80 db
-GaAs ret option (above 200 Mhz)
-c eet aluminum enclosure

Typical reJf1Ction: -N, BNC, and 50239 connector options
± 600Khz @ 145 Mhz: 28db
± 1.6 MhZ @ 220 MhZ:40db (44db GaAs)
± 5 Mhz @45OMhz:5Odb(6OdbGaAs)

-Up to 8 EPROM programmed messages
°Adjustable audiO, speed & interval timer
0" 10 over voce inhIbit"
- l ow power oplion
-Modular design
-Message selection via binary input-
TTL levels

-see:2.7 _2.6_ 0.7"

The to-28 provides required station identlficalion without Iroublesome
diode programming. The " 10 over voice inhibit" circuitry allows IOf cour
teous operation by not allowing an 10 until the next squelch closing.

10-28 WiredlTested $99.95

Hot Water Handbook

Still looking for mods for the
third ed ition o f the Hot Water
Handbook, especially for the HW
9 . If you're modifying the HW·9,
send your creat ion 10 me. If I use
it , I'll send you a free copy of the
new book.

Winter will prove to be a great
time for working the woOd on a lew
watt s. DI

slightly on the crystal.
Clean the crystal wi th some al

cohol and pat it dry, being careful
not to touch the face of the crystal
with your fingers. Reassemble the
crystal into the holder. Insert the
crystal into your oscillator test Cir
cuit and measure the frequency. If
too low, take it apart and repeat
the grinding operation, then lest it
again . Using this meth od , you
srouio be able to gel with in a few
cycles of what you want.

If you overshoot and grind off
too much, you can slow the crystal
down by running a number 2 pen
ci l across usface. Don't over do it!
Too much lead and you 'll ruin Ihe
crystal.

Grinding your own crystals can
be a lot 01 fun. Now there's no
reason for not bu ild ing the 30 me
Ier transm itter in th is month's
QRPcolumn.

er, may be the fastest way to go.
The war surplus crysta ls in the FT·
243 cases can be found just about
anywhere. Prces range from nick·
ers and dimes to dollars. If you find
an FT-243 rock close to the fre
quency but lower than what you
wanted , you 're in luck! Grind ing
crystals raises their frequency.

You can easily find what you
need to custom-make those sur
plus crystals. You ' ll need an abra
sive, such as cornet cleanser or
baking sod a: a frequ ency counter
or general coverage receiver :
some alcohol and Q-tips; a sheet
of glass: and a lest circuit to check
the frequency of the crystal .

Check the frequency of the
crystal first. Make sure you wash
your hands to remove exc ess
body oil. After you determine the
frequency of the crystal, remove
the three screws holding the case
together, and open it up.

The crystal looks like a piece of
frosted g lass . Remove it very
carefully. Next , take a piece of
glass and lay it flat on the lable.
Pour about half a teaspoon of the
abrasive onto the glass, and add
some water to make a wet paste.

Place the crystal in the paste .
Us ing a ttqure-eiqht grind ing
motion , m ake abou t f i ve ci r
cles w h il e p r essin g d own

CIRCLE 342 Ofrl R£ADl:R SERVICE CARD
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Figure' . Construction details for the 6 merer shrunken quad. See text for additional dimensions.
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Build the Shrunken Quad

Figure 1shows ccnsmcuon de
tails of the smaller quad . SChed
ule 40 PVC pipe (thick wall) is suit
able for the mast and boom . I used
~" wooden dowel rod lor the
spreaders and AWG 18 enamel
covered solid wire for the ele
ments on my experimental model.
However, fiberglass rod spread
ers and copperweld wire would
make a much more rugged quad.
The capacitors are miniature pis
ton trimmers. Don't use air vari
ables because dirt and moisture
on them will upset the critiCal tun
ing of the elements.

Cui a 22-%" PVC pipe for the
driven element half of the boom,
and a 26-11. " pipe lor the reflector
side. Drill holes at right angles for
the spreaders, being sure to
space th e ho les so th at the
spreaders are just touching inside
the boom. The point of contact of

Shrink Your Quad

A full -size quad on 6m? The ele
ments are over 4-11, ' on a side.
That 's too big and heavy for me!
Fortunately , n' s possib le to
" shrink" a quad si gnificantly
while maintaining good directivity.
WA60PS and I have had our
share of wins with the antenna
shewn in Photo B. It is an adapta
tion of a shrunken quad design for
2-meter on-foot hunts (see Moell
and Curlee, Transmitter Hunting:
Radio Direction Finding Simpli
fied, TAB Books 12701 , pp. 173
176 . A va i lable f rom ueere
Wayne's Bookshelf]. Capacitive
loading tech niques result in a
quad with element dimensions 0n

ly about hall as large as the
WA6BFH quad.

Photo A. You can get good 6 meter T-hunt performance and work some
DX with a full-size quad, if you have a vehic le big enough.

SuperDF hunters. John Wendt
WA6BFH and Merrils Scheffer
N6PON have won several 6 meter
hunts using a lull-size, 2-element
quad in the back of a pickup truck.
Merrils drives, and John sits in
the truck bed to turn the quad
(see PhOto A). Rain makes hunt
in g th is wa y uncomfortabl e ,
though, so now they usually oper
ate w ith the quad on a mast
through the roof of a large van.

out ret uning . Antennas do not
have to be resonant for proper
RDF operation.

The SuperDF VHF antenna set,
with 18-'12 " whips spaced 22-'12"
apart , is spec ified to work down to
50 MHz. It works fine on 2 meters,
but it doesn' t generate enough OF
tone on 6 meters. I couldn't get
good bearings with it, so I bui lt
another antenna unit especially
for 6, with longer elements spaced
48" apart. It worked much better.

If you wish to build a 6 meter
antenna set for your SuperDF,
K6BMG cautions you to be sure to
use a metal boom between the
whips tor good performance. The
SuperDF performs best on verti
cally potarized FM signals. The re
ceiver must be tuned exactly to
the hider's frequency to prevent
RDF errors due to receiver IF/dis
criminator response characte r
istics.

Quads on Six

Over the years, 6 meter hunters
using quads have done better,
on average , than loop and

Radio Direction Finding

O~,~[ ~

(If..[ t<T
se-e....'c

~ [H(C Ttl~

SC>o( 'UT,C

Joe Moell , PE, K00V
POBox 2508
Fullerton CA 92633

Secrets of
Success on Six

Last month I told you why 6 me
ters is an excellent band for
T-hunts. Surplus equipment is in
expensive. You may already have
a scanner that covers the band.
I showed how to build a simple
loop antenna, as used successful
ly by several hunters in tne month
ly hunts on 50.3 MHz FM spon
sored by the Southern California
Six Meter Club (SCSMC). This
month I' ll tell you about "secret
weapons" that advanced e-meter
hunters use.

The SuperDF on Six

The Super OF by BMG Elec
tronics, reviewed in Homing In
last November, has the advan
tageof being a very wideband sys
tem. Connected to an extended
range FM scanner, such as the
Regency MX-7000, it can hunt
over a wide frequency range with-
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ALPHANUMERIC 5X1 DOT.
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CONTROL

MICROOEC" converts MORSE,srrv,&ASCII to ALPHANUMERIC CHARACTERS
••• Lightweight, rugged construction makes the MICRODEC the perfect accessory for your

portable receiver. (Measures 5.08- x 5.24· x 1.5")
•• "Operates with 9 VOC adapter or any mobile power source from 9-24 VOC. Up to 8 hours

operation on Optional rechargable NiCad batteries (12hour battery pak available).
•• · With the RS-232 output to the serial port of your computer and using standard communi

cation software the MICRODEC will display the decoded information on your terminal.
·· ·The buill in oscillator and you r keyer makes the MICRODEC the perfect learning 1001 for

morse code. The quality of your sending will be seen directly on the green 8 segment LED
display. (Red or yellow also available.)

Comes standard with the RS-232, Key Oscillator and 9 voe adapter.
Rechargabl e batte ry . . . . . $29.95 Red or Yellow disp lay . . .. . $ 15.

K its available upon request.

Discover What You've Been Mlsslngl

~~?'~~.:.-J~~!!.!'!~:~~!!:::~.~,~ CEl
DISCOVER CARD

SOMERSET ELECTRONICS, INC.
1290 HWY A 1A, Satellite Beach, Florida 32937

BUCKMASTER
PUBLISHING

. 'Whitehall "
Route 3 . Route 56

Mineral, Virginia 23117

703-894-5777
800-282- 5628

We offer a battery operated hand held
viewer for $ 75 . and a desk model for
$220. libraries have these readers.

You can have access 10 the treasures of
73 without several hundred pounds of
bulky back issues . Ou r 24x fiche have 98
pages each and will fil in a card file on
yourdesk .

The entire run of 73 from October, 1960
through last year is available .

EVERY ISSUE
of 73

on microfiche!

The couecton of over 600 microfiche , is
available as an entire set . (no partial sets)
for $250 p lus $5 for shipping (USA).
Annual updates available for $ 1O.

Your full salislaction is guaranteed or
your money back . Visa/Me accepted .

CIRCU: 365 ON READER SERVICE CARD Number 23 on your Feedb. ck c. rd
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Photo B. This shrunken quad finds 6 meter transmitters just as well as a
full-s ize quad. but it 's only half as large,

source should be in the clear,
away from large objects, such as
houses, trees, power lines, and
other vehicles.

A loaded antenna such as this
has a high Q. Its bandwidth for
good directivity is qui te narrow.
Tune the an tenna at the exact
hunt frequency. If you change the
hunt frequency more than 100
kHz , retune it. Wide spacing mini
mizes interaction between the ere
mente. but can't eliminate it en
tirety.

To tune the antenna, first re
move the renecto- from the PVC
cross and set it aside. Aim the an
tenna at the signal source and
tune trimmer C1 for a peak on the
g-meter. Hand capacitance will
ettect the adjustments, so over
tune if necessary and always
move your hand away to check
results. Next, put the reflector
back on the quad, point the anten
na away from the source, and
carefully tune C2 for a null on the
s-meter. Turn the quad back to
ward the source and repeak C1 ,
without removing the renector this
time. Repeat the sequence as
necessary until no further im
provement is seen.

A coax switch and a whip anten
na should be included in your
setup if you need to be able to
transmit. A quarter wave whip on
the side of the car does not ettect
performance of the shrunken
quad. Don't forget to include an
RF attenuator between the quad
and receiver to knock down the
signal as you close in and the
S-meter pins.

Of course, this antenna does
not have as much ga in as a full
size 2-element quad, but it has
more gain than a mobile Whip and
much better signal pickup than a
small loop. On one recent hunt , all
the loop users struggled to eke out
enough signal to get an initial
bearing. even with SSB receivers.
All the while, both the Kr>OV
shrunken quad and the WA6BFH
full size quad were getting " arm
chair copy" and accurate bear
ings.

Six meter hunt ing wi th the
shrunken quad is quite similar to
hunting with a beam or quad on 2
meters. The main lobe is broader
than the lObe on a full-size quad ,
but it's still sharp enough to get
accu rate bearin gs if you use a
sensi tive S-meter for strength in
dications. Occasionally you may
drive into a location where the sig
nal seems to be coming from all
directions equally. Move a block
or SO away aM try again . Happy
hunting! IIJ

secure the trimmer capacitors in
side the ends of the boom. Orient
the capacitors so that they can be
adjusted with a screwdriver from
below. Complete the assembly by
installing a 1 0 ~ extension on top,
with taut nylon fishi ng line sup
ports to keep the boom from flop
ping up and down along the road.

Bolt the two boom pieces into
the PVC cross fitti ng to allow dis
assembly for storage and trans
port. I secured everythi ng else
with hot melt glue to allow furt her
ex perimentation and cha nges ,
but two-part epoxy would be more
durable. Lace the loading wires
securely to the spreaders and
tape the RG-Sa teeoune to the
mast and boom.

The balun mini mizes distortion
of the pattern by the teeonne. The
sleeve is a length of braid from an
old piece of coax . Make a small
cut in the coax jacket 37Y2 · from
the driven element end 10 expose
the braid . Connect the added
sleeve to the coax braid at this
point and smooth it out over the
jacket . Cut it oH a quarter inch
from the driven element end, mak
ing sure it does not contact the
RG-Sa fe edline shield at that
point. Put tape over the ends of
the sleeve to keep It in place and
prevent shorts .

Even at the reduced size, this
an tenna is too large to mount on a
mast through a veh icle side win
dow. You would be inviting a ticket
for " excessive overhang ." In
stead, you will have to punch a
hole for the mast through the roof,
mou nt it in the bed of a pickup a
ta WA6B FH, or use your sun
roof.

The antenna as shown is for
vertical pol arization . Thediamond
orie ntation prevents detuning
caused by interaction with the ve
hicle's roof. For horizontal polar
ization, rotate each element 90
degrees. The feedline will then be
at the bottom corner.

Give It a Tune Up

This antenna is not designed for
transm itt ing. Do not tune it with a
wattmeter or SWA indicator. In
stead , connect it to a receiver with
an S-meter and use a separate
transmitter or signal generator as
a signal source . Keep tne source
power low or use an RF attenuator
in line with the receiver so that the
S-meter stays in its linear range.

T he t r a n s m i tt ing an tenna
should be at least 50 feel away,
using the same polarization as the
shrunken quad. Mount the quad
on you r vehicle as it will be used
for hu nti ng . The vehicle and

TVC-4G
RECV

CONV.
$89

Tom (W60RGI
Maryann (WB6YSSj

cumference is 120" and the re
lIector c ircumference is 123" ,
Carefully distribute the wire be
tween the spreaders so that the
four quarter-wavelength spans 01
each element are equal in length.

When the loops are strung. add
the loading wires and capacitors
as shown. For ruggedness, drill
small holes in the ends of the
boom for the load ing wires, and

TX7ll-1
XMTR

$259

(818) 447~4565m-f brn-5:3Opm pst. VISa, MasterCard

P.C. ELECTRONICS
2522 Paxson Ln Arcadia CA 91006

SURVIVES 100,000 FT. FALL
KPA51 WATT ATV XMTR ON 434 MHZ WORKED
PERFECTLY IN WB8ELK LIVE CAMERA BALLOON
THROUGH 100,000 FT AND BACK TO CONTINUE
RUNNING EVEN AFTER FREE FALL IMPACT IN THE
MOJAVE DESERT! VIDEO SEEN FOR 300 MILES,

KPA5-E board $169
Shouldn't your ATV transmitter be as reliable? Weather
you want to p ut one in a balloon, RIC model, Robot. use
as portable ATV xmtr, or get one in our re ady to go
TX70-1 for the shack, with P,C . Elect ro nics you see the
b est ! Com pan io n rec e iv ing d ownc o nv e rter board T VC-

2G $49, or ready to go in a cabinet - TVC-4G $89.

THE ATV TWINS
Hams, Call or Write for our latest catalog of A TV gear !
Transmitters sold on ly toTech Of higher licensed amateurs
varified in latest Canbook Of' copy of new license. 5189

spreaders is 1" from each end.
This gives 48- V." element spac
ing and proper balance when the
two boom pieces are fitted into the
3/. " PVC slip-type cross fitting.

Cui the spreaders 43" long for
the driven element and 44 " tor the
reflector. Drill small holes in the
spreaders V. " from each end lor
the element wire. When assem
bled, the driven elemen t wire cir-

1/

- 1,
I
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BATTERIES "R" US ••.

••

8Cells-Alkaline
or NICAD Holder
Complete with (8)
AlkalineBatteries

$26.00

' M
13.lv . 5OOMAH

$61 .95
13,2v 08OOMAH

S64.9S
SP-t

8 _ 4~ @ 600MAH
161.95

8h . 10lXlMAH
164.95

ICOM
7.2v @ 500 MAH

1O.Bv @ 500 MAH

You've bought our replacement batteries before...
NOW YOU CAN BUY DIRECT FROM US. THE; MANUFAC.lUBEBL

FOR ICOM:
CONVERTIBLE BATTERY

!COM CHARGERS AVAlLABLE SOON

SUPER
75 13,2v @ 1200 MAH $63,95
85 9.6v @1 200MAH $59.95

(base charge only_ l · longer)

CM2 , PB2
eMS, PBS

SENO FOR fREE
CATALOG ANO
PRICElfST

MADEIN
THE U.S.A.

MasterCard and Visa
cards accepled NYS
resoents add BV.%
sates 18~ . Add $3.00
lor postage and
handling,

W & W ASSOCIATES
29 -11 Parsons Boulevard , Flushing, N.Y. 11354

WORLD WIDE DISTRIBUTORStllPS AVAILABLE . PLEASE INQUIRE.

In U.S . & Canada Call Toll Free (800) 221-0732 • IN NYS (718) 96 1-2103 ' Telex: 51060 16795 • FAX : (718) 461 ·1978

CIRCLE III ON RUD£R Sf:RVICE CARD

-- -

•

-2 meters 220 440
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The only repeaters and controlle rs
with REAL SPEECH!

Create messages just by talking . Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect for
emergency warnings, c lub news bulletins, and OX
alerts. Create unique ID and tail messages, and the
ultimate in a real speech user mai lbox - on ly with a
Mark 4.

CIRCLE 295 ON READER SERVICE CARD

Division of Kendecom Inc.
23 Elm Park, Grove land, MA 01 8 34

Phone : #(508) 372-3442
FAX: #(508) 373-7304

MICRO CONTROL SPECIALTIES

No other repeaters or controllers match
Mark 4 in capabil ity and features . That's
why Mark 4 is the performance leader at
amateur and co mmercial repeate r si tes
around the world. Only Mark 4 gives you
Message Master rv real speech • voice
readout of rece ived signal strength,
devtatton . and frequency error • 4
channel receiver voting • c lock time
announcements and fun ct ion control . 7
helical filter receiver . ex tensive phone
patch functions. Unl ike others , Mark 4
even inc ludes power supply and a
handsome cab inet.

Call or write fo r specifications on the
repeater, controller , and receiver winners.



The Internet is the wore's first and largest packet switching com
puter network, consisting of over 20,000 computer systems. Activat
ed on September 1, 1969 as the ARPANET, this collection of four
connected computers became the world's first packet switching
computer network. Much of what is known about packet switching
has come from research done on and with the ARPANET (packet
radio had its beginnings as part of the ARPANET many years before
anyone even thought 01 AX.25 or a TNC).

In the early 1980's lhe ARPANET was split into two pieces known
as the ARPANET and MILNET with the ARPANET conlinuing to
function as the experimental and academic network while the MIL
NET became the Department of Defense's non-classified opera
tional computer network. Also around that time TCP/IP was adopted
as the network ing protocol standard. This rapidly growing collection
of host computers and networks was then renamed as the " Inter
net."

Today the Internet consists of more than 20,000 host computer
systems connected by coax cable, fiber optic, telephone, and radio
links. The people who maintain and operate the Internet have set
aside over 16,000,000 host addresses so that the amateur packet
radio network can be interfaced to and become part 01 the Internet.
Our network has the name AMPR (AMa teur Packet Radio).

New Commercial Products

The ARPANET/lnternel

only ran on a PC or similar com
puter). With its abili ty to accept
and use up to 512 Kb of RAMI
ROM, the DE-56 is truly the next
generation TNC .

Pac -Comm demonstrated a
new, very tiny TNC-2 work-alike.
Pac-Comm's new TNC is about
the same size and price as the
Heathkit tiny TNC but it offers
some significant advan tages over
the Heath product. First, the Pee
Comm TNC comes stock with a
550 mAh battery pack that will let
it operate for many more hours
than the Heathkit TNC using its
optional battery. Second, the Pac
Comm TNC will support the KISS
protocol necessary to use the
TNC with the more advanced
packet programs . If you are into
portable pac ket this will be a wet
come product.

What Next?

The appearance of all this won
derful, high speed hard wa re
makes it possible lor us to imple
ment high speed networks. The
big question now is whal do we
want to do with them? So lar there
has been little or no change in am-

New Amateur-Built Radios

Radios seemed to dominate the
convention. It seems that packe
teers have gollen the message
that the radio is just as important
as the TNC . aoete Garbee
N3EUA was there with the 10 GHz
transceivers that he and Glen El
more NOON designed and built .
Fresh exper imentation has
pushed the speed of these mi
crowave packet transceivers up to
10 Mbps. That's right: ten MIL
LION bits per second, or about
10,000 times faster than our cur
rent TNCs. These transceivers
are perfect lor a high speed pack
et bac kbone.

Kevin Rowett N6RCE a lso
talked about the high speed digital
radios that he and Glen Elmore
NOON have designed and tested.
These are complete radios that
operate at either 900 or 1,200
MHz. They will transmit cata at
speeds up to 500 Kbps. Unlike the
10 Mbps/10 GHz point-to-point
t ransceive rs , t h e 900 MH z
transceivers are designed to oper
ate the same way we now operate:
using omnidirectional antennas
with many people sharing a chan
nel. The appearance of the PK
186. the DE-56, and the Awesome
1/0 make these radios very practi
cal. Kevin and Glen are work ing
out how to get these radios avail
able in kit form so that just about
anyone can build one.

have a PC, the AIO board can op
erate stand-alone. Just feed the
board a diet of clean and regulat
ed + 5 VDC and it is happy to do
your bidd ing sans PC. (It also
needs a source of ± 12 VDC if you
want to use an RS-232 connec
ucn.j

Kantrorncs displayed two truly
revolutionary devices: a radio de
signed lor packet operation and a
high-speed TNC. The radio, the
DVR2-2 , is a two channel crystal
controlled rig that operates on 2m
and produces 2W of RF output. It
was designed from the ground up
lor packet radio. In addition to its
very high speed T/R switching,
the DVR2-2 has direct access to
the discriminator and the modula
tor for optimum signal quali ty. It
can be used without modification
with the 9600 bps modems that
are now available. The DVR2-2 is
housed in the same package as
the KAM . The suggested retail
price is $199.95, but I am sure that
it will be discounted by the mail
order dealers.

The new Kantronics TNC is
called the DE-56 " Data Engine."
This is a three port (two radiol
modem ports and one computerl
term inal port), high speed TNC .
The radio ports are guaranteed to
operate at 56 Kbps and probably
faster (my guess is th at they
should work at speeds in excess
of 250 Kbps) .

At the heart of the DE·56 is a
NEC V-40 microprocessor . This
means that the DE-56 is essential·
Iy an IBM-PC in a KAM-sized box
(no , it is not a PC but it can poten
tially run the much more powerful
packet software that , up to now,

The major packet manufactur
ers , (e.g. AEA, DRSI , Kantrcnics,
and Pac-Comm) showed signifi
cant new products that will raise
the performance 01 packet radio
by at least an order of maqnitude .
Bdale Garbee N3EUA had the
new PK-186 packet switCh that
AEA will be releasing (probably
by the time you read this) . The
PK-186 is a high performance,
tour-pert packet switch . Each port
of the PK-186 is capable of over
one megabit per second (1 Mbps)
throughput. Just the thing tor a
high-speed, mountaintop packet
switch!

DRSI was on hand showing
their Awesome I/O (AIO) board de
signed by Mike Cheppoms K3MC.
The AID board is a four- to ten-port
packet radio board designed to lit
into an IBM-PC or clone. The AIO
board is in many ways similar to
the PK-186. The first four ports are
designed fo r high speed (> 1
Mbps) operation. The optional six
additional ports are designed for
low speed (300, 1200, 9600 bps)
operation. For people who do not

land . Germany, Netherlands, and
Swaden) . Au thors wrote and
presented 29 papers covering ev
erything from applications to
modems. The Rocky Mountain
Packet Radio Associat ion (RM.
PRA) did a first-rate job in organiz
ing the conference.

Latest in Digital Hamming

Brian Lloyd WB6RQN
5712 Stillwell Road
Rockville MD20851

Two Enlightening
Packet Conferences

Last autumn I attended both the
TCP/IP Interoperabilily Confer
ance (INTEROP 89) and the annu
al ARRL Computer Networking
Conference . What I have seen at
these two event leads me to be
lieve thai 1990 is likely 10 be a
watershed year lor packet radio.

INTEROP is an academic con
ference and commercial trade
show oriented towards "internet
working" different types of com
puter systems. INTEAOP is signif.
icanl l o packet radio because the
ideas and tech niques displayed
there will ultimately trickle down to
amateur rad io. The path works
both ways-experimentation in
amateur packet radio has had a
significant effect on the Internet.
(See the sidebar for a quick de
scription of the Internet.)

At this year 's INTEROP Phil
Karn KA9Q , Br ian Kantor
WB6CY T, Mike Cheppon is
K3MC, and Kevin Rowett N6RCE
attached the local area packet
network in San Jose to the Inter
net using the KA90 Net program
and a couple of WA4DSY 56 Kilo
baud modems. (See the October
1989 issue of 73 for a description
of these mooems.j This demon
strated to the internet community
the advances in amateur packet
radio networking and allowed the
local packet community to get a
taste of what " real" computer net
working is like. The results were
so striking l hat they could very
quiCkly spoi l you.

The 8th Annual ARRL Computer
Networitlng Conference

For amateur packet radio, this
event is always important. New
ideas and techniques are present
ed in tne papers and most of the
people who act ively work on the
development 01 packet radio teen
nology are present to exchange
ideas.

This year the conference was
held on the grounds 01 the US Air
Force Academy in Colorado
Springs. It was very well attended
(143 pre-registered attendees)
with people coming from 23 stales
and seven other countries (Aus
tralia, Canada, Costa Rica. Eng-
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network to provide: digital voice,
digital voice repeater trunking,
digital freeze-frame video (digital
SSTV), computer disk sharing ,
mobile packet, on-line callbooks,
digital FAX , and more. Those are
my ideas and desires.

But what services do YOU want
a high speed network to provide?
Please send your ideas to me care
01 73. Send me ideas lor uses but
don 't spend a 101 0 1 lime on how it
should be done. Just imagi ne
wtrat you could do with a reliable,

high speed channel between you
and the rest of the ham communi
ty; one that is unencumbered by
propagation, DAN, andfor aAM. I
will print Ihe ideas here (with cred
it to the Originator, of course) . I am
sure that the hams who build the
hardware and write the software
will be interested in new ideas,
and will see your wishes as a cnat
lenge. EII

ateur packet radio operation since
its inception in the early 1980s.
We still use TNCs at 1200 baud
with crummy Belt 202 modems
connected to narrowband FM ra
dios . In Ihe digital world this is
equivalent 10 using spark 10 send
Morse code. Given this level 01
technology, the message switch
ing BBS network that ensued was
about the best that we could have
hoped for.

Now that we have access to
faster services 9,600, 56,000,

" Each port of the PK-186
is capable of over . . . 1 Mbps

throughput."

and 500 ,000 bps technology
will become commonplace .
Backbone links will actua lly run
at 10,000,000 bps. The PK-186,
the DE-56, and the Awesome
110 make il possible to switch
packets reliably at these h igh
data rates. So what do we do
now?

Here are some of Ihe eppncet
ucns that I expect a high speed

INDIANA HAMFEST
1 sollt f

ol' e.
1t'OIl"'~~ lIt.

1
19.95

CO'" 144 _450 MHz

MAGNET MOUNT
114 wa... An1ImlI

•144 - 450 MHz

TRUNK LIP MOUNT
WlIIlIWno\l.. tl4 Wave Anlennl
~ 1I.COiIll ..,12l ~ Fr3 SIll ColI rcI 'lnia
~ ltClI P,.2S e-a:r.150 ... p,..~
~ frlq.wq-1IIIIWOl alII'll'Q(llll

1--ao<Hi34-4622
1-312-790-9894

(In !atOll
~~_""" IISA_ COIITElCO_'" I ', I..-a- ' .0. 9o•• 14l!t, Sdlutu;.l (DI. .

SUNDAY, MARCH 11, 1990
Open at 8:00 A,M,

Located on the Indiana State Fairgrounds
Indianapolis, IN

_ All Indoors _ Free Pa rktng . Paved Lots _ ladles ACI' v il les . Fo rums - Nal lon all y
Ad ve rt Ised Cc m me rc re t Dealers _ Fle a markel _ VEC OEVRY Tesl ," g

_ Ove r 500 Table s

Talk- In on the " Mighty (2,1 KW) 525" - 145.25 MHz

NOTE: TABLES SOLD OUT FOR PAST 3 YEARS
For Tables; SASE To AIleen Scales KC9YA. 3142 Markel Place . BloomnlQlon. IN 41401 . 812-339-4446

CIRCLE 15 01\1 REAOER SERVICE C,I,RO

Number 34 Ort your FeedbKk card

UPDATES
December 1989 " QRP"

October 1989
" Tech Tips"

First. let 's get Bill Hickox 's cal/
sign correct: He is K5BOZ (NOT
KB50Z). Second, he writes that
the JCOM power supply is not " in
ternally switched."

Next, he cautions that the
method will not necessarily "put
you where you left off" when it
comes back on. That depends on
the model, memo/}' in use, bane/}'
backup, etc. But the rig will tum
on, and you can proceed with nor
mal operation.

larger diode-and YOU 'll need to
increase the current from the

Mike Bryce WB8VGE states transformer and diode bridge
that there are some errors in the setup. Next. the unmarked resis-
schematic for the August 1989 tor on the collector of the trensss-
project, a pulsed battery Charger. tor is 2200. The transistor should
First, the blocking diode wasn 't la- be a 2N2222 or equal. Last, the
beled. It can be a tN4001 or any 2.2kO resistor is shown as a trim
diode rated at , amp or more. Of mer, which it is not. Use a 2.21cQ
course, if you use the LM350 with resistor. and ignore the wiper con-
its 5 amp rating, you 'll atso need a nection.1II
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10th Annual

OPEN HOUSE
Come a nd . "10)'

prizes, , a mes, music

Jan. 27 & 28 gam-5:30pm

IICOM!

VHF
COMMUNICATIONS

I VISA

DAN K80XC _ LOUIS KA01PN

RON N0KM A - DENISE XL MALINEY Xl-- - --- - - --
~~1~-aOO-426-2~3~1~~

SPECIAL
FTl000 2.OOW

DUAL BAND XCVR NEW-NEW

I~IAI.INCO

P.O . Box 900
216/682-7015

Will-Burt Company
Orrv ille, OH 44667

Ex tended heights to 50 feet
No guylincs

• Norrna llv retracted to conceal
a ntennas from view or high winds

• Extended o r ret racted in two
minutes

• Operat ed by compressed ai r 
10 ._ pSI

• Com pact lowered height for
sen -Ic ing a nte nnas

• 120-lb. nominal payload
ca pacity 10 squa re feet

• :" 0 co ncrete fou ndat ion required
• Qua lity design and rugged

co ns t ruct ion of 606]-T6 anodized
al uminum with sta inless steel
faste ners

W ILL-BURT

TELESCOPING ANTENNA MASTS

caas
can s
Ca liS

CO.."".Cd .
Cali S

Ca liS
Cali S
ClIli S
C ..
C .
C .
ce s
ces
cos
ceas
csss
ClIli S
C .
C .
Cd .
Cd.
ces

Call S
CeMS
CalI S
C ..
C ..
CO..
CaliS
ces
ces
cas
CaliS
CaliS
Cd '
CO..
Cd .
CaU
CaU$

51900
71900

"'00
'" 00

95 00
113 .00

17500

LIST
6 14900
3 14995
114900
1699 00
1199 00
", 00,,,,,,,,

4691499
429 .95
639.00
449 .00

. " 00
449 00
scs 00
44995

" ' 00

"'''

OR-l ID T 2lA Mct>oIe
OR·510 T 0iB MBl 2ml7Occ
OR·570 Dual Band 1oIotHIe
OJ· l00T 3w-2m Hl
I.e- IS( \,lHzAMPLIFIERS
ElH·23OG All Mode 30W
ElH·2300 Pre·amp 30W
ElH·2600 P'e ·amp SOw

IC· 7S1 New Delu ' " HF Rig
1C·765 Gen C~g Xcvr

1C.735Gen CY9 Xev,
!C.7S 1A Gen C"'Ol XC't\'
IC·R70002S- 1JOO MHz Rev.
!C-Il71A 100 kHz- JO MHZRev<
1C·228AJH FI.4 MoboIe 25wl45w
1C·26A1H FIA MobIle 25..-145w
IC·2GAT2m 7wHT
IC·9QO SIX Sand Mob,le
IC·3S AT 220 MHz
IC·2S AT2M
IC...S AT
IC~ FIA "'oboIe 25...
IC-4GAT N.... 6w HT
1C·38A 25...- FIA XC't\'
!C·32AT 2m17Ocm HT

MN 1-800-328-8322, Ext 176

METRO, (61 2) 754-1200

PIONEER VILLAGE

12581 Central Avenue NE

Blaine, MN 55434

LIST
FT·767ax G,," evg XC", 2299 00
FT·757GX Il Gen C..... XC", 128000
FT·7000 15m_160m AIJIP 2219 00
FT-212RH NEW 2'm 4S.. 49900
FT·712R HlDcm3:S", 53600
fT·29CJR AlI Mode Ponallle 61000
FT·23 R1TTM,n, HT 35100
FT-l36R. 1\.1I MO<lIl 2025 00
FT·470 2m/7OCm l-iT 576 00
FT.747Gen'I CvgXc.r 869 .00
FRG &aOO HF Rev, 764 00
FRG 9600 UHF R<;v' 609 9S
FT 690 RlH 7S2 00
FT 7'!lO RiH &81 00
FT 4700 Dual Band MobIle 799 00
FT 4 11 2 Meier HT "06 00
FT 811440 HT 410 00

t f) IICOMI

CIRCLE 332 ON RUDER SERVICE CU O
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Now it's easy to add a multi-band remote
to your repeater.
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ATV CONVERTERS

THE QSL BOOK!
Exten(ling • 69 YU ' !( . cll tlo n, we Drin g YOU
th ree n ew Cali Daoks 10f 1990 with more
featu res t han eye, eeec re .

The 1990 N or t h A mer i can c anecc« list s the
eatu, names, and ad dress tn torm at ton f or
o ver 50 0 ,000 licensed radi o amateurs In all
cou n t ri es o f Nor th Amer ica, h o m Pan ama
t o Can ad a including G reen lan d , Berm u d a,
and t he car l t>bean i slan d s pl u s Hawaii and
t he U.S. possessions.

The n ew 19 9 0 International Call bOOk tists
500 ,oao licensed fa Cl iO amateurs in the
count ries outside North America. It covers
SOuth Ame rica . Euro pe. A frica , Asia, and
t h e Pac if ic area (exclUsive o f H awai i and the
U S . possessions ).
T he 19 9 0 Call b aok SUPPlement w ill be pun
lis hed Ju ne I , 19 9 0 , w it h t ho usa nds of new
licenses, . ddress chang es. and ca ll slg"
ch<ln geS received o ver the p receding si x
mon ths. This Single Supplement w i ll UPdate
both t h e N orth A m e r ican and Inte rna t io nal
C<lllbOoks.

Every active amateur needs the C<lllbookl
FUlly updated an d loaded with exira
lutures. t h e new 1990 Call books wlll be
PUblished December 1. 19 8 9 , O r der now lor
ear ly de live ry w hen t hese l <l t eu caueec« are
<lv <l ilab l e. See you r deale r o r o r der di rect ly
f r o m the pu bllst1er,

1990
CALLBOOKS

2356 Walsh Avenue. San ta Clara, CA 95051

ClItCU 1 0f0I READER S£Jt\lICE CAItO

the time to add a n ew remote base or
linkln~ system to your repea te r.

Extend the range of your repeater,
link to other repea te rs for emergency
and public s e rvice activities, a n d
benefit from the elevation of you r
repeater site for all bands . f rom ten
meter DX to 1200 MHz lin king - a nd
cvcl)'thing In between .

ACC pion ee red fr eq u e n cy a gile
remotes a nd Hnks on repeaters yea rs
ago. Now we've made It easy . One
more rea son tha t ACe ts the rI .s;:h t
choice for your repeater sys tem .

So stack the deek in your favor and
wrtte or call for more mformancn
on the f C-9oo In terface.advanced

computer
controls, inc .

You r repeater ca n now lin k to any
freq uency on u p to stx band s with
ACe's new in terface to the ICOM
IC·900/ 901 f M Mob ile band u nits ,

Our unique fC-900 In terfa ce con
nects your ACC repeater controller to
the ICOM band units (the ICOM fiber
optic controller and inte rfa ce aren' t
needed). Add new bands to you r
system by Just adding band u n its.
And bes t of all - evcryt btng jus t plugs
together!

If you've b u ilt remotes before. you'll
appreciate the simplicity - a nd the
perfonnance. If you h aven 't . now is

aceRADIO AMATfUR II 6 k,. ca 00 INC.

~~ Dept . Q
(p... 9 25 Sher wood D r ., 801< 24 7

La k e Btuff, IL 6004 4, U SA

Tel , (3 12 1234~600

ill i n o is resi de nts prease add 6""~ tal< ,
All pay ments m ust be in U ,S. fundS,

SPEC IAL OFFER
c 80th N.A , & In t ernat i o nal c aueoows

Incl. sh i Pp in g w ith in U S A $6 1.00
incl. shippi n g to l oreign countrjes 71.00

• • • • * * • • • • • •

a N o r t t1 A m er ican caueoo «
met. shippin9 w ith i n USA $3 1.00
Inct, shlppin", to f orei ",n countries 31,00

o Int ernational ceneee«
incl, shipPing within USA $33,00
Incl. shiPPing to f orei gn countries 39.00

c Callbook Supplement. pUblishe(l June lst
Incl. shiPPing w ith in USA $ 13.00
i n c l. sh i Pp ing t o l ore ign coun l ri es 14,00

ClRCLE:!II 0f0I READ£R s.ERYlCf: CAItO
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5760 MHz World Record

On July 23, 1989 at 0157 UTe ,
N6CA/6 and N6$NA/6 (CM94XM)
worked XE2GXQ/N6XQ (DL37CK)
on 5760.1 MHz SSB, over a dis
tance of 613.4 mi les from west of
Sa nta Barbara , Cali forn ia , to
south of Guerrero Negro , Baja
California , Mexico. Signals were
20 to 30 dB out of the noise with
QSB, but Q5 99% of the time .
XE2GXQ/N6XQ was also worked
on 3456_1 MHz SSB at 0046Z with
similar Signals . Both QSOs lasted
more than 10 minutes. ThiS 3456
QSO is a North American dueling
record . Margaret N6SNA also
completed a contact on 3456.

Equipment at both ends was
identical and primarily surplus
an d n o m e -br e w by N6CA .
W7CNKIWA5TN Y designed the
3456 and 5760 antenna feeds. An
tennas at both ends were lour-foot
dishes. Power at 5760 MHz was 4
watts and 1.5 dB noise l igure re
ceivers. Power on 3456 MHz was
1.5 walls and a 2.5 dB noise figure
receiver. Elevation tor N6XQ was
150 feet and about 1600 feet for
N6CA.

N6XQ's trip wasn 't easy. Four
teen hours of rough roads to the
firsllocat ion, then a six hour drive
just to move 65 miles north to his
final location . Radio conditions
were below normal. liaison on 2
meters was marginal, so part of
the attempt was assisted by 220
MHz FM from N6CA to XE2UZU
W6UZL (280 miles), 28.885 MHz
trom XE2UZL to KH6HME on
Mauna Loa Hawaii, and then to
XE2GXQ, Eventually a 2 meter li
aison was esta bli sh ed at 613
miles. 1296 SSB was 1 to 3 dB out
01 the noise with 20 dB antennas
and 10 watt s and 1 ca noise !igur!!
receivers.

These are the first amateur con
tacts betwee n W. ~_ ico and the US
on 3456 and 5760 MHz .

As always , I will be g lad to
answer all your questcos. Please
submit an SASE with your ques
tions for a quick response. 73 until
next month ...

de Chuck WB61GPIII

unit, $75 for the 3 GHz, and about
$200 to $300 each for the 12.4
GHz and the 18 GHz units.

The receivers used to calibrate
the high quality standard found in
the HP-5245 counters are made
by several companies, including
Hewlett Packard and Tracor. I use
(he Tracer 599 60 kHz receiver to
calibrate my standard oscillators
locally. Check out your jccat swap
meet- one of these just might
show up.

With option ov-i

" I have seen
used counters

selling for as little
as $50 . . . "

Affordable

Moral of the Story

Don't scoff at the older counters
at Ilea markets-you just might
want 10 pick one up. A direct cous
in to the HP counter is the Systron
Downer counter. The ir older mod
els look a lot like the Hewlett Pack
ard 5245, Caution: Do not assume
the counter is accurate when its
internal counter is set to check its
own reference. It will tie, lie, lie.
Remember that the master oscil
lator sets the umeoase. II the os
cillator is out of calibration, every
thing else will be, too. A good
quick check tsto use a 15OMHz or
450 MHz HT to make a basic oper
ational check.

I have seen used counters sell
ing for as little as $50 and as much
as $250, Plug-ins in working con
dition go for $25 for the 500 MHz

erence signal is compared, and
any accumulated errors (phase
difference) in the form of time er
ror in microseconds are tracked .
Over a period of time, this will
show il the ocar oscillator is lag
ging, leading, or right on, com
pared to the phase of the received
60 kHz WWVB signal. Quite an
accurate methOd. Matter of fact,
this is how calibration labs main
tain calibration certifiable to the
nationa l Bureau of Standards.

Table 2.
Plug-In Modules for HP-5245 Counters

HP·5253 50 MHz to 500 MHz
HP-5254 300 to 3000 MHz
HP·5255 3 GHz 10 12.4 GHz
HP·5256 8 GHz to 1aGHz

Table 1.
Available Frequency Counters

Dig imax D500 50 Hz to 512 MHz 1PPM
D510 SOHzto 1 GHz 1PPM
D612 SOHztol .2GHz O.lPPM Proport ional oven
Dl200 10Hzto 1.2GHz 0.1PPM Proport ional oven

Ramsey CT-70 2O Hz toSSO MHz 1PPM
CT-90 10Hzto600MHz lPPM
CT-125 10HzlO 1.2 GHz 1PPM
CT-90 10Hz lo 600 MHz O.lPPM

Optoetect ronics 10 Hz to 2.2 GHz 1PPM

dard accurate to a lew parts in 10
to the 10th tor short term stability,
and it will hold 1 part in 10 to the
9th easi ly. That's equal to 0 .1 Hz
at 100 MHz, or a scant 10 Hz at 10
GHz. Now we're getting some
where!

You can use only one plug-i n
unit at a time in the HP counter. All
plug-ins derive their basic accura
cy from the counter's proportional
oven-controlled 10 MHz crystal
oscillator. Frequency is multiplied
in each plug -in for use in down
converting to the basic counter,

Calibrating Your Counter

Calibration of this umeoase os
cillator differs. When setting with
WWV we can only be sure of part
in 10 to the 7th , or slightly better.
due to phase shifts in the atmo
sphere from trensmnter to receiv
er. Besides, the basic counter, it
operating properly (in calibration),
has better accuracy than WWV
" as received." Obviously, we need
a better methOd to calibrate it.

Enter WWVB operating at 60
kHz. At this low frequ ency, the low
phase shi ft allows the transfer
ence of the standard at the trans
mi tter to remote receivers with
tremendous accuracy. You can
verity a part in 10 to the 9th in short
order, and 1 in 10'Otakesjust over
eight hours. That 's 1 Hz accuracy
at 10GHz-now we're rea lly close
to the mark!

At these frequencies, the phase
difference between the local stan
dard and the received 60 kHz ref-

VHF and Above Operation

ABOVE ANDBEYOND

Gening More On the Mark

First, check these counters to
veri fy your accuracy by using
WWV transmissions on 5, 10, 15
or 20 MHz . The best tnat you can
set your time base crystal on fre
quency with these frequencies is
1 part in 10 to the 7th (0.1 PPM) or
sligh tly better. Just what the doc
tor ordered to bring Ihe counter
back 10 its original specifications!
See Table t for specs on Ihe rre
quency counters available .

You can also increase your
coun ter's accuracy by using an
external frequency standard, or a
cmerent counter Ihan those listed
in Table 1. The Hewlett Packard
HP-5245 counter does not have
the portabi lity of the counters list-
ed in Table 1, but it is a bench
counter of high quality . This basic
50 MHz counter accepts plug-in
units. extending its useful range
to 18 GHz (see Table 2). The HP
counter uses a very high quali ty
10 MHz internal frequency stan-
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CL Houghton WB61GP
San Diego Microwave Group
6345 Badger Lake
San Diego. California 92119

Frequency Counters and
Accuracy

In many cases these days fre
quency measurement isn't cnti
cal . Synthesized radios tor HFI
VHF/UHF operation are more
than accurate enough tor even
narrowband work such as SSB
and CW. Even if you had a non
synthesized rig for the above sub
spectra for which you needed to
check the frequency, counters
abound that give you more than
enough accuracy . A common fre
quency counter basic stability is 1
PPM (part per mi llion}-which is
150 Hz at 2 meters and 450 Hz at
3t. meters. There are frequency
counters avai lable, such as the
Digimax D-1200, which has eccu
racy to 0.1 PPM , a factor of 10
better than the standard models.
giving you 15 Hz at2 meters.

This may be accurate enough
for VHF and below, but not so for
microwave SSB operation . At 10
GHz the above accuracy can
range as much as 10 kHz-unac
ceptable when you consider that
SSB signals are typically only 3
kHz wide. Even at 0.1 PPM , the
error is still a hefty 1 kHz at 10
GHz.



ACClIIl'lp-On

'""""-,
5T·265

525.00
._~_..

~~. Blu
196 10 or.,,,,
'lU5""lI1O__

" _ . ''' . '000: "
---~. "" . __0

c... ...

• oc10 10000.,.
• 0... Ch. n.....
• 001',,,,, s ~
' C AT A_ l

•
• _ .\ . s.._ f ,....

• ' __'''11
• Tnw- Loc o•""V _ .....51 ,359

AM f MTRlHSISTOR RADIO KIT
with TRAINING COURSE

-... g<oIl Moll.. AMHd·1 08--' <T__ • SCl<oloo $26.95
.:-_.......__ _._PC_""_ _. _ ...___oo_e-__._PC _- ":'.:':::: ....... ..........
~•

Dlgltll LCR Mtl.r

'.. LC-I'Ol
1125

CALL 913·381·5900
FAX 91 3·648·3020

CIRCLE 356 ON READER SERVICE CARO

V·l060
lilt 11595

--"---.... ",..,... ...-
FlIlICllfll Glnlrll l1l"

BIGI

f .• ;. """
SlB 95

V·212

5435
I.i$I1595

SIVI " 60
oc . .......""""

2·20V.,2..
T1v .t , .
~ . .. )0,
.~.., .~

S5U5

ACCu'rtnt lHl..
S1·tO'0
569.95

,~---~

Mulll...., ,~C._II."" ....
f ron ... '... T• • ,.,

155 ClII ·ISO'l
_ v,",•. Qrwna

~'--
T'.....' .....
o.c-. 'h caM

1' ·515 ....,.,.. _ I SJt is

BUY-SELL-TRADE
All brands new and reconditioned.

Gf ·.on Flinetllll 'IMrIIOf
wlt~ fllQ . CIII"I...

5249

~., - " ,... I'. "
~~,_ ,~_ I>U I

AUDIO GENERATOR
SG·9200

.• 5129
I "'~ ~_'" ,-'0' _

"'"_ Cloe.I . : .. .." 0Il>.<...

~, - ••.~ - "
,..... _oco:- ..... _ ,_ ...... - ". -.~ - "
, ... _ "...,.. _ DC""""'. ...... "',110$ - -.~ - " ' ..V_DC "....,CO\' ..........e..- .... "',0" - ~,.- .- " ''''_.DN,o''_. CR'-.. I t,"" 11.1.. ,'." '011 ,- "
, ... _ ",,-_. CRT-.., e...- .... 1'-'106 11,' " ••v·,,_ ,- " 1__ ""'-_.CRt _ DV".ea..- 1>,'" ,,- ~

Vol '" ,- Qt . ,____.e.- _ ""'" co.-- " ,'Ill ".. -

, ... .,. '*V ,"" .....
.-. ewe , """It•."

$end $3.00 for ourcurrent catalog and wholesale sheet.

T.... "'MS ' '''
Ill, ,, Mu" 'm.'"

$249

Blnch OMMS

• 0 '" C RT
. ~..-_..',_-
' Tv "_

111 ·3500 111 ·4500
,,,,_ 1125 , .. _ I n s
'"" -. ..... .....

Wl~. Bind Sigilli GIMrlton

SQ·toOO S129
AF F,OI IOO. ·''>OO.OM ,
......""..lOt."., 0 ' ,"'."."_RFG.""",. '"-.. ......

EVERY DAY
A HAMFEST

WE'LL BUY
YOUR

EXTRA RIG
STATIONS·

ESTATES ETC.

ASSOCIATED RADIO
8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

four-flillCtlon Frlqlllncy Counl"l
f ·100 lZl1I1lH

S1111
f ·lllOll 1.Z1I"

f ,_y. _ TOlO'''''' 1:r5i
Sa<te.-o .. ,'" "'9'" s,_ ..."0,.-""0-
Ooc .... . 00V" U ll "'.-i!r:n-

_ _ - __ .- - 00 • _ . .. I-----------"''''''''''''-''''-'-'''''-..:....:~~-=~~~- -- ....- -----""-"'-_.'-"" '"" - _ .--..._...-......
~

~""""'_ I '. _ _ ... (,,*111
.. M..-. .._ .__.. ""'_',,---......._-- -..----"- •

Dlglt,1Trlpll Ptw.. SIIPPIy

o-1OV. , ' ..
O-lIN., , ..
~v OJ !>A

'''~-- <---- *''. ,_ e:- __.'·iIlI willi 11_111 75

80 Pll~e Manual
Tutonal Cassette
I nh,r p r d >lt i on Guide

YOU 'LL KNOW
THEY 'RE LEARNING

cerce Perry 's(Oaytoo 1987 Ham of The 't ear)
'"Introduction TOAmatelM" RadIO" package allows
dlilO'en of al l abd'toes to ectneve success.

Ready·to-Ieach paclIage contains: Teacher's
Manual With 26 lesson plans. Code Practice
Oscillator for Morse Code practice. scececoce
audiocassette which f ol lows lesson plans, $99.95

- FREEVideo Tape ShoWing Classroom Use

GAn~ motlvated teacher carl teach the program.
['Ham RadIo program is used as a motivational tool

to teach skIlls W1 other SUlljeet areas.
0 24 hour Hotline IS available lor help and

quest ions.

B
O Hlgh rrouvetcnar activities.

homewoI1<s. fund rersers. QUIUes. &

d
. reprodl..lcbles oncIuded,

M Q: 10 P.O.80_131646

M <2nt o r5 STATEN ISlAND
- N,Y.10 31 3-<>006

£5<:1 11"'1(,· 71 8-983·14 16

THEY'LL THINK THEY'RE
JUST HAVING FUN

J)es ig,wd 10 ...."e c h '" lm..ge.~ d i r e ctly f rom
U .S. a nd Soviet m " ' ,,u r olo g ic..1 salellil"'''.
Ind..d ,..,. ..n ..rthe ..buv" r"..lu~ p i .. ,"
.. cumplete ..rbit..llno~·kiIlX o;y h ,m lOud
~Iufion of up 10 2$6 g ....y I "vel~

A complete facsimile r-:ep.1ioD SYl<I",m
for tbe IB!\1 PC or C o m p a llb le . R eceives
up to 16 inlen_~ily le\'eb..
I nd " d cs ,

Ilemodulalor
Software
t 're1juency I ,L~1

Fealurn:
Friol 011 EP"O", or liP Laso=r Jrt
D;"'k Sau', Zooming, Image proc:essing
Voallroikd Imll~ Capture and much~

C1RCU 250 Ofrt READER SERVICE (:ARD

CIRCLE 241 ON READER S£RVICE CARD

Software Systems Consulting
1303 S. Ola Vlsla, San Clemente, CA.92672
(7"14)-498-5784
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Above All , Have Fun with It

II you have any requests for
simple, one-evening devices, or if
you have solved any problems like
this yourself, please drop me a
note at the above address or via
the elec tronic services detailed
below, and let me hear about it.

On a related topic, many of you
have moved quite beyond making
RTTY pictures with characters
as we did years ago, into the realm
o f di gi ti zed v ideo t h at can
be transmitted in file format over
RTTY and packet , or BBS circuits.
Whi le there are quite a few high
end, expensive packages, such
as the ones making 'l-stnrts at
the mall, several affordable digi
ti zers are now ava ilable . Next
month we'll take a look at two of
them, neec-tc-neec. and see what
they can do. I am amazed at the
quality these little boards pro
duce.

For now, don't forget to let me
hear from you by mail, or via Com
puServe (ppn 75036,2501) or Del
phi (username MARCWA3AJA). I
read every comment! Ell

pending upon the exaclfrequency
rate . Thai is why I suggested you
never put it over the airt But for
local testing and alignment , or to
provide a frequency shilled signal
to set a demodulator , it can' t be
beat!

Simple RY Generator Parts list
P.-1 ~IOS"-dI , Cost

lntegraled Circuit:
555 TimerChip

Reslslors:
(use poIentiomelers: adjust toeuc' resIstance):

50lXl pol 211-226 .69
50CXXl pol 211-211 .69

C...... ilOl.
10llFTantaIunl
p-

2.75 x61C porlChed
lC eocket:

8-pinDIP

STOP1

• n

1

5 55
3

~= •
I" I

/1

•

rseee

1

Figure 2. Simple $5 RY generator. Very handy for tuning up your RTTY
station when you can't find any strong RY signals on the bands.

Now-The Pulse
Generator

Now, one caveat: This is a 45
Hz square wave . Perfect ATTY
would have a stop pulse of 31 ms
rather than 22 ms (look at Figure
1). That means this signal is not
perfect, and will tend to drill after
ten to twenty characters or so, de-

Wonder of wonders, can
anybody guess what Fig- '----------------'
ure 2 is? Here we used that ubiqui
tous, cheap 555 timer chip to cre
ate just the pulse generator we
have been talking about.

Easily assembled on a perf
board, th is one-Chi p p ro ject
should take about an hour to put
together once you have the parts.
You can get all of the parts at your
local Radio Shack or by mail (see
parts list). Feed ing it from a bat
tery, it shOuld last almost forever.

The output of the chip, at pin 3,
is at TTL level. The simplest way
to use it is to send this signal to the
AFSK generator (see the August
RTTY Loop lor a simple, one-chip
AFSK generator), and obtain a
continuous " RYRY" signal you
can use lor local testing .

why you use "RY" lor test
ing, I hear some of you say.
But just the same, if you
had a square wave genera
tor, and set it for a frequen
cy 0145 Hz, you might just
find that you had created
AY-in.a-box!

•STOP St ART 1•

Rate of Transmission

When we encode the pulses
that make up a TTY signal via FSK
or AFSK, and send them serially
down the line, we define a pulse
rate based on the maximum
speed. That is, the shorter the
pulses, the laster the potential
rate. While the actual frequency of
the signal may vary , depending on
the characters being sent, an ide
alized frequency rate , based upon
the sbortest pulse, is etten used to
express the data t ransmission
rate.

Figure 1. Basic TTY signal.

Figure 1 is an attempt to dia
gram just such a case . Here, a
signal is alternating between an
" on" state and an " oil" stale on a
pulse by pulse basis. We thus
have the highest possi ble fre
quency being sent overthe circuit.
For the sake of argument, if th is is
a " standard" 60 wpm TTY sys
tem , each pulse is 22 mill iseconds
(0.022 seconds) long.

You can calculate the frequen
cy by finding the reciprocal of
0.022 sec/pulse, which would be
45.45 pulses/sec. Pulses/second
is essentially the same as cycles
per second , which we call Hertz.
That makes the frequency 45.45
Hz, which , just to th row some
more units at you, is also referred
to as 45.45 bauds. Keep that num
ber in mind, we will need it later.

Before we leave Figure 1, no
tice one more thing. The regular
sequence of "on" and " off" puls
es diagrammed for this exercise
form two letters in the Murray, or
Baudot, code : RY. Ah, so that's

1

Amateur Radio Teletype
current , or a change in the level of
a current.

In a rad io circuit, these same
changes in state are produced by
chang ing, most commonly, the
frequency of the rad io signal.
Such a change of the base radio
frequency is ca lled FSK-Fre·
quency Shill Key ing , while a
change in the modulating audio
lone frequency is called AFSK
Audio Frequency Shift Keying.

•1STAXT II

RTTY Fundamentals

Since many of you have ind ica'
ed a need lor more basic informa
tion regarding the fundamentals
of An y , a litt le theory is in order
before we look at the circuit. You
may recall from some of our earli
er columns thai a RTTY signa l is
really nothing more than a series
of binary digits, changes in state if
you will, with a maximum rate de
termined by the speed of data
transmission.

" Changes in state" relers to
any change in the signal to repre
sent two distinct signals. On a bi
nary circuit, these are nominally
referred to as " 1" and " 0 " " on"•
and " 0 11," or "high" and "low."
The terms used really don't mat
ter. Wha t's important is that the
two s ignar re vel s are repre
sentable . With a wired circui t,
these two levels are produced by
the presence or absence of a cur
rent , a change in the polarity 01 a

Marc f. Leavey, M.D., WAJAJR
6 Jenny Lane
Baftimore MD 21208

it would be hard to do it for less!

Thirteen Years of RTTY Loop

From this column's beginning
in the summer of 1977, some of
the items most requested over the
years fo r "ATTY Loop " have
been the " one-night project" and
the " simple but useful test equip.
ment.' This month I try to address
both of these needs.

Finding a signal to tune up with
to help set your ATTY station, or
just to 1001around with , is some
times hard. While the ham bands
are normally replete with signals,
that strong co ntinuous one you
need is just never around when
you need it . What the country
needs is a good, five-dollar ATTY
signal generator.

While I wouldn 't send the signal
generated by this month's circuit
out over the air, the signal is cer
tainly sufficient to tune up a re
ceiveror demodulator. As for cost ,
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ANTIQUE RADIO CLASSIFIED
FREE SAMPLE COPY!

Antique Radio's la rgest Monthly Magazine
Artic les · crassruees . Ads lor Parts & Services.
Also : Ear ly TV. Ham Equip.• Books. Telegraph,

Arl Deco , 40's & 50'5 Radios & more...
Free 20-word ad each month. Don't miss out!
6-Monlh: $11 . t-veer : $20 ($30 by 151 Class)

A.R.C.• P.O. Box 802·E5. Carlisle. MA 01741

There's only one way
to come out ahead

01 the pack.

IF YOU BUr. SELL
OR COLlECT OLD RADIOS, YOU NEED...

NEW ONLINE CALL DIRECTORY

We~ III C8 000 IlIOl)kaIl(jl) pers ¥i<l ~ft
~'IlQ\leIICY and ~IJ toIl¥ef$IOfl " rs, repair !lOO<S, plans, rYgn
perlormaoce accessones. Thoosands 01 saliSloed C\JSIOI\'le'I' S10ce

1976' Calalog l2

CIRCLE 110 ON ilEA DEll SEIlVICE CARD

BUCKMASTER PUBLISHING
Minera i. Virgi nia 23117

703: 894-5777 800: 282·5828

Oor new HAMCALL serv ice gives you
494 ,114+ Hams. via your computer.
$2995 per year - unlimited use!

CBC INTERNATIONAL
lOU FRANKlIN/K6NH • 0_

P.O. BOX 31500X. PHOENIX, A2 85046

F" - . OMAR ELECTRONICS ' - I
FOR All YOUR AMATEUR NEEDS

I SPECIAL PRJCESon all I
I MFJ PRODUCTS * A.R.R.L PUBLICATIONS I

and other Ham Radio eq uipment !

I .. 404.760-8846 ;- 1 I
I OMAR ELECTRONICS - o-Pupo WAIfON I
0 650 HWY~8 NESuite C . l oganyille , Ga 3024!.J
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Number 23 on your Feedbac:k card

BARTER 'N' BUY
Tum 'fOUl" oIcl ham Ind computer gear into cash now Sure, you <:an ....a~ tor •

Mrntesl to try and dumpd, but you know you'M gel ill far mora realistic price il you have

il out where 100,000 Wive ham polenlial buyers can see it Ihan the lew hundred local
hams who come by a flea market lable. Checlc your allie, garage. cellar and Closet
shelves and gel cash lor your ham and compu ter gear before it 's too old to sell . You
know you're rIOt goiing to use i' again, so wtly leave illor YOIJr widow to throw out?
That stuff i,n', !letting any )'OUngeor!

The 73 Flu Marllflf , Banef 'n' Buy. costs you peanuts (almosl)---(;Cmlls to abOut

35c. WOfd lor 'lOllCOmmeraal adsalld $1 ,00 . word tor c:ommerolIllId5. 000', plan
ontelhng alongslor, . Use abbnM8110nS, cram It in. But be honest . Ther8 are plenty
of hams who love 10Ii. things, so ,f " doesn't work, say so,

Make yoUI list, ccunttne words, includirlg your call. address and phone number.
Include a check Of your credit card number and expleatlcn. It you're placing a
oommercial ad , include an additiona l phone number, sepalate lrom your ad .

This is a monthly magazine. not a daily newspaper, so ligure a couple months
before the action starts; then be prepared. II you get too many calls. you price(I it tow.
")lOUdon' l get manyC8lls. too high .

So gel busy. elow the dust 011, cheek e~VfY'lh""g out. make sure it $Ii. """"'" nght
and Maybe you can help make a ham newcomer<Y rehred old timer happy WIth that
rig you're not using now, Or you m,ghl gel busy on yourcomptlter and put logel her a
list 01 sm aUgear/parts to send 10 those interested?

Send your ads and payment to the Barter 'n'Buy, Forest Road, Hancock NH 03449
afl(l get sel tot rile phont1 calls.

-

OSla TO ORDER. Vanety of styles, cc*lts.
cerd SIOCl< . W48PO QSla. PO 0.- OX.
Cordova SC 2903!l BN62fjQ

THE aX'ERS MAGAZINE Up.to--date. ,nlor·
mah"". interest ing. Compiled and ediled by
Gus B,owning W4BPD . OXCC Honor Roll
Cert,ticale 2.... Send /Of /(fIfI sample and
s.ublIcription inIormatlOl'l 1Oday. PO Dra_
DX.CordovaSC2903!l BNB26t

AlDEN SERVICE by tonne< laclory leChf>i.
Cian. Fast turnaround PCS·300 NiCads
$36.9$. Soutt!e<n Tochnologon Amal".", R...
d'O. Inc., 1071 5 SW 190 SI 19, Miami FL
331~7.(305)23B-3327, BNB262

CSL CARDS- Look good ...,th top Quality
pr 'nI"'lI C~ standard de I gus or fuIv
t;U5tomiZed o;atd$ . Bene< t;¥ds ..-. mort!

, . 'urns to you. F,ee b,OCh...,e. $i1mp1as .
Sl-Imps apprec.a,ed Chester 0Sl..s. DepI A.
310 COmmeic..l. Emporia KS 66801 .

ON""

SUPERFAST MORSE CODE SUPEREASY .
Subliminal ceseene $'0 LEARN MORSE
CODE IN 1 HOUR Amaz'ng ..... super_y
ttchnrque. $'0. Both $'7. Moneybtclc gulf
..... Free ca'aIog' SASE Baht. DepI~.

1196e-ua. Palmbay Fl. 32905 BNM31

S8-2201221 OWNERS , 17 deta,1ed mods
-.moeh include , flO.-6 meter operation. QSK.
• enhanced p,s, 50% rebate tor new mods
submilled' 9 pa9es oI3-500Z ted info , $11
pos,paid.-Info , SASE . BOB KOZLAREK
WA2S00. 69 Me"IlOl iai Place. Elmwood Park
NJ07"07. BNB681

YAGI BUILDERS. 6061·T6tube Iraps Good
lor 1500 PEP. SASE /Of deoI_. No coIecI
e.HS. Brown Engoooenng, Inc.. S50' SW ~Ih

Co... rt. Holl ywood FL 33023 (305l 989_
4658 BNB624

HT· CLONE BA TTERIES : ICO M : BP5
$0129$. BP-3S (2XBP3 Wall Chg) $012 .95.
YAESU : FNB2 S20 ,50, FNBIOSIFNB1Z
$45 SO. SANTEC: 142/«2 S2295. " lJ-OO.fT
REPAIR INSERTS"ICQM eP3S16,95.8P5
S22 .95 , BP71S $28 95 . KENWO: PB21
$129$. PB20412S126 $19.95. TEMPO: SH5/
SIlflllS. $22.95. YAESU : FN B9 $14,95.
FNB10 $'B.95, FN8414A $32 95. AlDEN'
300 $1995. TELEPHONE I PAGER & COM.
MERCIAL PACKS-FREE CATALOG Add
S3$h1pplng1ofder. PA ..~. VISA-INC '$2
TIIlIFa.- 18'4) &23--1'DOO. CUNARD ASSOCI
ATES. Dept. 7. R 0 6 Box 104.1ledlort:l PA
15522, BNB628

ROSS' SSSS USED Jan ...ary SPECIALS:
KENWOOD TS·940S $1599.90. R·50001
W.YK.fI8A , $749.90, MC·80 559.90. Be·'O
$35,90. TS·93OS $124990. ICOM U4AT
S209.9O. IC-3AT $179.90. 1C-25IA S369 90.
BC-5OU 55990 YAESU FT·7Z7R 539990.
FRA-1700 $3990, FRG ·1700IWMEM
$013990. FT-1XIIW.YM--SO $22990 DAAXE

p.]!i $69 90. W-4 $49 90. UV·31t«l22llo'«O
1579 90. LOOKING FOR SOME1l-IING NOT
LISTED?? CALL OR WRITE, WE HAVE
OVER 220 USED ITEMS in SIOC~, MENTION
AD. PRICES CASH. FO B PRESTON
HOURS TUESDA Y- FRIDAY 9:00 TO 6:00 ,
9'00-2:00 P,,",, MONDAYS , CLOSED SAT·
URDAY & SUNDAY, ROSS DISTRIBUTING
COMPANY. 78 SOUTH STATE. PRESTON
10 63263. (2061852-0&30. BN8654

WRITT EN EXAMS SUPEREASY. Memory
aids lrom psychologtslillng",eer cut study·
l ime 50%, Novice. Tech, Gen: $7 each , Ad·
~anced. Extr. : $' 2l1ach. Moneyback guaran·
,... Bahr , o.pt ~. " 96 Citrus. Palmbay
FL32905 BNB691

ROSS' $SSS NEW January SPECIALS:
KENWOOD TS".((IS!WAT $1169tKl. TS·
tees $76<190. T5-950S5371990. ffi..36OOA
$283.99. HMC·1 $46.90. TEN· TEC 562
$'B,9 .90, 425 $249990. 561 $1249.90,
tCOM IC-71l5 $2669,90, c.zae $799.90, IC·
32AT $53990, IC·900 $458.99. U2AT
$255.99. ~AT S2ll699. YAESU FT·757GXII
S989 .90. FT·736R $1559 .90. FT·411
53'990. FT.ell S29990. FT"70 S434 90.
TELEX.j-fy-QAIN T2X 538990. 39SS1EX-14)
S39B 90. 393S(TH5MKZ51 S5OoI ,90. 2185
5259.90. 335S(V·25) S64 90. KAI'lTRONICS
KAM 5269.90. AMTOfISOfTN IC·2l) $49.99.
KPC_2 $ ' 49.90, MiNI-READER $169.99. ALL
l.T,O, (LIMITED TiME OFFER) LOOKiNG
FOfI SOMETHING NOT LISTED?? CALL OR
WRITE .Over 9004 hanHfIla'ad ~ems ,n slOCl<
lor 1I'l'IIfl8d_1hipo,....~ , "'e ro, ad Prtces
cash. F.O ,B PRESTON HOURS TUE$
DAY-FRIOAY 9:00 TO 6'00. IHIO-2'00 P.M.
MONDAYS. CLOSED SATURDAY & SUN·
DAY, ROSS DISTRIBUTING COMPANY, 7B
SOUTH STATE, PRESTON 10 83263. (208)
B52-083O BNB709

550 PACK ET DIG ICDM >54_ soU...are
bMed PACKET lor IheCommodote 64 . SolI·
.... os PUblic domain and requores a "oodohn
lor tha C-M -.tIoch os prow:Iad by our kll
Boaord plugs dnCIIy .,10 e-tte pori or re-
mole mounted .... cable. boIh tonneclOtS in
cluded. Powe' derived I,om compuler. Uses
79 ' 0 chip-no eiignment r~u ired. SWI'ch al·
lows HF or VHF operation Order Kit ' 150$ lor
$49.9$ or AsMmbIy "54 lor $79.95. boI11
ItIClude FREE DISK. Add 52.50 sIh. A & A
Engo_, . og. 2521 W. laPaima. nt, Anllhaom
CA 92801 . (714) 952-2114. Me or VISA ee
cepled BNB732

HAM TRADER YELLOW SHEETS. In OU,

28th y<lar. Bu ~, Swap, Sell ham radio gea,.
Pubhshed twice a month. Ads Quickly ci'c...·
lat•. no long watt for fIl$ljll •. Send bus~
SlZI SASE lor &ample copy . $' 5 /Of Of" yaar
(24 issues) , P O.B.2057. Glwo Elyn K. 60136
2057orPOB 1514Z.s.attlllWA98115

BNB741

U SU SUPER SAVINGS u sn ElIloCIronic
PI"'. components. suppl_. and computet
accessones. S.nd $1.00 tor a OfIII-Y".r suo.
se'ipfion to ou, catalogs Ind ttlll" supple·
mlln's , Get on OU' maihng list. (214) 343
,no, BCD ELECTRO. o.pt. 73, PO Box
450207. Gafland TX 75045 WE ALSO BUY
SURPlUS BNB749

HAM RADIO REPAIR ........ft . medals. Eo.
per..lC8d. rell8blBS&f\'tCI . Robe<l Hall EIec·
TrOnICS. Box 2B0363. San F,anc,sco CA
94 128-0363,14(8) 729-8200 BNB751

WANTED : Ham EQuipmen, and othe' prope'·
ty The RadIO Club 01 Junior High S<;hOoI22
NYC. Inc. , is a nonproo' orga"""at_. grant·
III 501{C)(3) stalus by "'" IRS, incorpor..led
"""" the goal d using the theme d ham radIO
10 lul'll\e< and .nh..nee lhe eduta'lQn of
young paopla natill ,.. ode . Your prllflt'ly de
na'lOI'Ior f,naflC,sl support would be greatly
aW'llCiated and ackflOW\eOged w,th a ,eceipt
lor youflS. ded~tible contribu tion, It you call
or w'~e today it's not too la,e 10 get a 1989 ts.
dBduction. It'l e-.sill' . laster. and usual ly
more profiI.ab6a to _II ,han to !III Most
omportanl. 'fO'J1I helpoo'9 WfJle us at PO Bo.
'052. New- Vort< NY 10002. Round the clod<
HoIhne: (516) 674-'lOn. BNB762

INDIVIDUAL PHOTOFACT FOUlERS. '10
'0 ' 1400. $4,00, ,1 401 up, $6.00, Sam's
books. 5700. Postpaid Ailen Loeb. 414
Cllaslnu, lane, EUI Me.oow NY "554

BNB766

AYANTEK ATF10n s $'200. I,IMI(: ·s. PC.
bOard. SASE' WA,31AC. 7148 Montague 51.•
PhIladelph18 PA 19135. BNBn1

HAMLOG COMPUTER PROGRAM Full tea·
tures. 17 module-s, A...to-Iogs. 7·band WASI
OXCC Apple $ ' 9 95 IBM. CP/M. KAYPRO.
TANDY, CRB$24.95. 73-KA,AWH. PBlO1!>.
Peabody Ml<Ol960 BNBT75

LAMBDA AMATEUR RADIO a.UB 1_
tlONl amaIeur 'adoo club lor gay and Iesboan
hams, 0n-aJr skeds. monIlIIy newslelle< . and
annual gathenng a' Oayton. PO Boo 248'0.
Phlladelph,a PA 19130. BNB8 12

VtDED_LEARNtNG CW Your own p"~lte

instructor, Includes subl,minal audIO tape ,
$39 9$. EKY Video ProOucI_ , PO Bo. IS.
Stoel<holm NJ 07460 , BNB835

VHF/UHF Mod uln lor 6lA to 23cm. Cetalog
TEC, PO 1143. Mefbouma FL 32902. (407)
676-6907, BNB859

SLEP SPECIALS MILITARY USM·107 FRE·
QUENCV CONTER. LATE MODEL SOltD
STATE, o-SOOMHZ. EIGHT DIGIT REAQ.
OUT. HIGH STABlltTY CRYSTAL OVEN
OSCILLATOfI.SIZE 19-W. 5 ' H 0 17·0.LAB
QUAUTY/TESTEO. HAVE QUANTITY
$185.00. AOO $HtPPlNG. WRITE/PHONE
BILL StEP 11041 524-1519. SLEP ELEC
TRONICS COMPANY, HIGHWAY 44' . OT·
TO NC 28763 BNB865

ANTtQUERAOIOS tcbee . wi' in9 diagrams. &
hte'a'ure. send 2 stamps to VRS(Sn. PO eo.
54' .Gottsl"""" NH O3045/Of large list ,

SNBS74

AlT IUTS lor most1f~$ IS. Inc;Iude$
sI'opPo'9. Loren Wallen KA7"""". 6323 S.W.
l OOlh . TaoomaWA 98499 BNB8B5

LOW COST HAM GEAR. SASE lor ',ee list.
WA40 SO. 3037 Audrey Or., Gaslonia NC
2f1054 BNB890

SURPlUS CATALOG. n pages. $2, 51.-.
~ PO Boo 276. AlburgVTos.«o, BNB891

WANTED: NA types d ElIloCIron TlIbeI Cal
toIlree 1 (8001 421-9397 or 1 (612) 429
9397 C & N EleClronicl, Harolcl Brems'lId1.
B,04 Egg Lake ROld, Hugo MN 55038

BNB900

10 "'TR FM HYGAIN C8 BOARD . " lh in
."uc'ions $99$. FM DET KIT $700 "0
Channel SOOIlCh 55.00. Crystal 5500 SO'
VOl Pots 52OO1pp NA lor 524 95 plus 52.00
SIH lAOANINO DlSTRI6UTOfIS. PO BOX
717,HtALEAH FL33011(305)B84 B666

BNB902

DIGITAL AUTOMATIC DISPLAYS . Be
specific . 45~ S AS E, GRANO SYSTEMS.
Dapt. A. PO eo. 3377. Blaine WA 98230.

BNB!106

HAM-SOFT-Pubhc Domain Softw_ For
Amlleur RadIO. H...""".,. 01 trtlel. lOwes'

pnces. saloslacllOl1 guaranteed' 18M, C.04,
MAC. VGA Graphics. more CatakI'iJ $1.00
re'unded litS' order. HAM·SOFT. PO eo.
2525, MO'9an C'ly LA 70381. BNB909

HAM SOFTWARE IBMICompalibllll 'Od'5k5
S2ti.95. MCNISA/Ot$oOYef . NSABV EAPCOI
7. PO Bo. '4 . Keller TX 76248--00'4 IB'7)
498-4242.OrderOnly I (800) 869-1208

BNB911

ELECTRON ruBES: Aillypes &s,zes Trans-
m'ltIng. Receiving , Microwa~e .. , large in
~entorv - same day Shipping. Ask about our
3-500Z special. Daily ElllClron>cs. PO Box
5029. Compton CA 90224 , {BOO) 346-6667,

BNB913

LE T THE GOVERNMENT FINANCE your
ham radoo-.....ted s..... bus,ness Grants!
IOaIns 10 SSOO.OOO yearty .Free nlCOfdBd mes-
sage' 707.....9-B600. {L(9) BNB914

WANTED RF JAMMING: Knowledge aod or
equipment. Also highl y 5ens iti~e hearing
de~lCes: medical or su",elliance Eugene
0.11. 300 Bent*ood Ave .• Johnsto*n PA
15904 BNB9'5

HA....SWL-5CANNER BOOKS. catalog $1 .
T..re. POeo. 49315. We Geneva WI 53' 47.

BNB9'6

COMMODORE 64 HAM PROGRAMS_ 16
d ,s~ s'des over 200 Ham plDg,ams $16,95
25~ stamp gets ...nusuel soft..are catalog 01
Ut,I'I IIlS. Gall'lllS. Adu~ and B"tosh O,s~s ,

Hom&-Spun So/r..-are. Boo '064-86. ESlIlfO
FL 33928 SNB917

NEEDED: " SUPERTERM" IIfIdIOf " TERMI
NAL "0 PlUS" lor VIC·2O by Mocro Associ-
al" Inc, Ad~,se Pnce: LTC Gene R Ple lne"
CAP, 2032 Sa,nt Paul Avenue. Brono NY
104ti1.(212)775-1706 BNe918

WANT EO: S20 REWARO lor a copy d manu
II lor RAYTAACK DX2000lIinNr ampIoher.
Charhe C'ablree WB9FCL (1011, 680_
01711 BNB919

WANTED: 10M FM eon""''''' CBs. 8M FM
redoos , PO Bo. 5 '5. Mil lbury MA 01527,

BNB9lO

DOSSAT SATELLITE TRACKING PRO·
GRAM S39 95 IB...·PCsIcompalibles. gr-.pn.
ie$ and Iabular oulpul. fN/I'me and predoc·
t ,on mOd••. roto, Conl,olle, IUppo, t .
gMlSynch<onouI (Phase tV) tnlCkorog SIt..
hte 50"*.,". PO eo. 37. Redmond WA
98073,(206)866-1040, BNB921

HOME BREW PROJECT S USTS SAS E
WB2EUF. Boo 708. East Hamptoo NY 11937.

BNB922

RECf:IVING TUBES' $'00 each SASE /Of
.. NA typI$ Guarani"'" AAen C.lAeQger.
25' 5~1I. Hunts.... Al3S811

BNB923

TEST EOUIPMENT Recondl!IOfled (guaran
teed). Terrll lC Prices. NBS Caiibfa lion a~aH·

able. Visa. M/C, Amex, COO. ElectrOllIC S...r.
ptU$, Inc., 4350 Tow n Plaza. Suite 203.
Houston TX n045. (713) 728-97'B BNe924

MACINTOSH SOFTWARE: Send Ior.,to on
eoatng ham ..... progra"" ZCO Corpor...
1IOI'l. PO Boo 3720. N-..a NH 030II1 (603)
688-7200, Fax 1603}688 8452. BNB92S

VOx ACTUATED TRANSMITTER 49 MHz.
crystal conlrol ied 6-' 5VOC. 1 mA Standby
Clfcuil Board Kil Only SUPER QUALITY
$3995 ppd Catalog $300, relundatlll M
......ced EIec""'lic Tech. 5111173. 5BOO-A N,
&-on.AmoIy Rd.•CIi8rlona He 28215. f7'04)
54!t--268' . BNe926

BATTER Y PACK REBU ILDtN G: Wil y
tool a'ound-send your pack lor FAST
PROFESSIONAL SIl",;ce ' Prices include reo
' rn pos'age l it pack is not iis'ed. SIlnd i, tor
it QUOlatll)fl/trlltl return! ICOM, BP2laP3
$23, BPS 529. BP71BP8IBP70 536. TEN
TEC : 2991 $21 KENWOOD: PBZ1 $19,
PBZ 1H $24. PB2S/25H./26 $27. YAESU '
FNB9 S22. FNB,O 526. FNBoI/4A S40. 2 Hour
VHS Camcorde< PICk $39 RAZOR. CAM·
EAAlFLASI-iM'INOEA: Send pad< lor QUOle!
VtSA·M/C add $2. CUNARD. RD 6, Box 104.
B"" 'ord PA , 5522. TeVFa.- (8' 4)623-7000

BNB927

CIl-TO-TEN METERS MADE EASY. C0N
VERSIONS S50-SASE FDA INFO, DENNIS
R OWEN KI6OA. 1734 OLDmEE CT. SAN
JOSECA95131 . SNe928

•
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Butternut
Verticals

Buttemets HF
verncars use

h,ghesl·Q luning
cucuus (nOl lossy

l raps'110 outperlorm
a ll mu lt,band des'9ns

of comparable s'l e'

405 East Markel. Lockhart, TX 78644

FEATURES:
• User Programmable CW-ID
• Hook-Flash
• Turn-A-Round Beeps
• One to Eight Digit Codes
• Auxiliary Relay
• Toll Restrict
• Toll Restrict Defeat Code
• Tone or Pulse Dialing
• Call Limit Timer
• Mobile Activity Timer
• Ring-Out (Reverse Patch)

Model HF2V
.~ lor ,he -I;>and ox..

·"""'_ 10,, _ e~".g "" 80 and
40 meTe,s

• ...dd -on " M . 10' 1&0 aM:;O or 10
""'lei.

Model HF6V

' 80 4(1 30.20 'Sand '0 _ ..
a"lOm.!Il< t>I""'..~!'Ionc;I._ -oto '" lor 11 an<l ' .. -..

Ay a ...~ ""'"

' :/6 It I""

' 31 1"", "'•• may be lOU _ for
.".,.,....... t>.o_h

(l

d 1
For mo•• ' nlo, ....""" . .. you' IelM"', or ..m~ lor • I.... b,ochu,.

~ BUTTERNUT ELECTRONICS CO.

The HF5B "BuUerfly"TM
A Compact 2 Element Beam

for 20-1 5-12·10 Meters
Operate As A D1·Pole on 17 Meiers

• Unique design reduces siz
but nol performance.

• No ross)' traps; full
element radiateson
all ba nds.

& Tum s with TV
rolor

. 19 Ibs.A"
Zo,

SMALLEST Full
Duplex Interconnect
Available
Only 5.75 W x 1.5 H x 7.75 0

- - - - - • - - - & & - • & - - & & • • & & &

AA Jl HI\I

C IE is the world's largest independent
study electronics school. We offer ten
courses covering basic elec tronics to
advanced digital and microprocessor
technology. An Associate in Applied
Science in Electronics Engmeering
Techrolcev is also offered.

Srudv at home - no classes. Pro
grams accredited and eligible for VA
benefits.

CIRCLl 151 ON READER SERVICE CARO

....... ' sa.ow Ccu"d

CIE Clor....1and I...."",~ ... EIc<;'n,..,u
1776 u.. I; ,h SI.• C1orvcIAnJ. Ohio ~1 14

YES! I ....n ' "'~, "."ed, s.-nJ me my CIE " ....,1
". " I,'l! ,ncl"dm~ de..,I. ....." " ,h. A~" \C 1Al' Drg..~
p"'l!fA m

C'l) S'A"
A." " lOA C,..l<ll'h._ :">1,,_

Ch.d ,. f,,,. 0. 1, Ilu ll. " n m' b l"e.""".1Bend".
o Ve, n 0 AetI,,~ Dull' MAll TODAY!

CIRCLE 100 ON RUDER SERVICE CARD
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Is Alnee Hopeless?

A OST e(lIIoria l by Dick Baldwin
stil'fed up controversy (Isk) by suggest·
ing the collection of otd ham gear to be
sent to Al rica to help develop more
hams there. Why controversy? Well.
Ihe cynical view is that Baldwin is just
trying to get more action tor osrs
Honor Rolt add icts-whiCh, unfortu
nately, is about all thaI would probably
happen.

Unless one has actually visit ed
Alrica it is dillicultto understand what
is and has been going on there-and
what this means lor the luture. Baldwin
metltiOns that outside 01 South Alrica
there are less than a thousand hams in
Al rica , and those are mostl y Eu
ropeans. I wonder ilthere are even a
hundred Black hams in all of Alrlca.
Heck, k:lok how lew we have here in
A

.,
~.

The Black countries I've visited in
Alrica over a periOd 01 years are all
running down-Ialling apart . The lack
01 education and communications has
made it simple lor dicta tors to take over
and plunder whal li llie lhere is to
take-including as much lrom Ameri
can banks as they can get to salt away
in Swiss accounts or spend on showy
but useless projects. Now our bankS
are at a loss-the monel' they 've lent
has bee n wasted , so the countries
have no way to pal' the interest, much
less pal' back the loans. There's not
even a way to gel the money they need

to deYelop their economies SO they can

l ions. Even people behave entirely dil
ferently in a group (mob). How's this
work? How is this communicated? We
do have some hints as to other commu
niCations systems, we just have had a
cultural bias against investigating
these things.

Another book, Vofces of Erermty by
Estep, explained how she set up rudi
mentary communications with the spir
it WOrld using a VHF radio and 8 tape
recorder . A chap named Raud ive
wro(e a book OfIthis about twenty years
ago, but his resulls _en't nearly as
convincing . II seems that our " $ilerrI
keys" mal' nol be as silent as we
thought. I'm going to set up a test sys
tem which will be thousands 01 times
more sensitive than the one Estep is
using and see if I can gel in touch with
Mort Kahn W4KR and see what he
thinks now about Incentive Licensing,
whiCh he JlI,lt Ihrough when he was run
ning the l eague 25 yeaft/; ago.

By the way, I realize that communi·
cations with the dead-particularly
with the oead 01 other solar systems
is ridiculous. That's nul house fantasy,
right? Alas, I have it from two personal
sources that nol 0fI1y is this POSSIble,
but our beloVed governmenl has al
ready invested hundreds 01millions in
the project With any encouragement
1"11 start a magazine to help this new
communicaliOns f>eId develop.

Now, is thaI Wayne being controver
sial again ? Are you tending to disagree
with me? Not il you are educated in
this, you aren't. If this is controversial
lor you perhaps it's because you need
to read more.

Contjnll~dfrom paK~ 4
.....,th you, bull enjoy your editorials."

Hmmm, ilthey don 't agree .....ith me
on something, is it their ignorance or
mine? Very Ie..... readers have enoug h
conlidence to actually write to me
when they disagree.

As one of the lounders 01AmeriCan
Mensa , I've talked with hUndreds 01
people with outstanding brains. I can
assure you that a distressing number
of them are poorly educated and that
they don't let this Intertere .....ith their
ability to hold strong opinions, no mat
ter how-anQ.

There 's a tendency to think 01eooce
lion as ending when coe gets out 01
school. That may be true lor the june
tionally illiterate. How man y books
have you read recenlty-other than
novels? My library has over 6,000
bookS I've read-plus I read about
1 ,500 magazines a year . The reason
I'm able to write on a wide var iety 01
subjects with conlidence is because I
do my homework.

11 doesn't take a high 10 to be able to
read . All it takes is Ihe perseverance.
Does that sound famIliar? TSk, you
didn't read Ray Croc's book 0fI suc
cess. erect The McDonald's chap
tsk again. Yes, you have to work at it to
be educated. You also have to work at
it if you want to be successful. The
prizes lor both are well worth the effort.

My trips in recent weeks have given
me the time to catdl up reading alew
books. II you're interested in my diving
me. call our BBS and get a dump 01
" Diving, The Wimp Spon." You'lI en
joy it.

Hey, if you're into scuba diving (and
good at it), maybe we can get to some
canbbean iSlands tor a joi nt ham and
scuba DXped itiOn.tlyou're into skiIng I
can' t understand why you haven' l
been joining our ham ski group in As
pen lor the last fourteen years.We 'll be
there January 9-15th, HTs ablaze. We
have both intermediate and expert
skier groups.

Having been gett ing senior cil izen
d,scounts lor some five years now, I
obviously have an added impetus to
learn moreabout the " next world." But
this also ties in with amateur radio. II
you 're interested in a very complete
book on cosmology and the latest
thinking about there being alien ciyj.

lizations,dleck out TheAnthropiC C0s
mological Principle by Tipler. It's an
exhaus tively ret erencec scienti lic
work.

The main reason SCientists give lor
being sure there aren't any other intelli
genl civil izatlOfls is that we haven 't
heard any radio signals Irom them.
Hmmm. Isn't It a tad arrogant to as
sume that we will never discover a bet
ter communications mediu m than ta
dio? Heck, even a laser beam would
have a much wider bandwidth and be
better locused than rad io signals .
There could be laser communicationS
all over our galaxy and we'd never
know it. And il a tester medium is dis
covered. radio would be about as use-
lui as smoke signals .

Ants and termites work both as indi
viduals and as groups and thus have
some means 01 group communica-

®
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"As you can see, I tend, for a change
to agree with Baldwin's critics."

start paying back the old loans-and
we have no assurance that further mon
ey wouldn 't go the same route as the
last hundred billion or so,Just what this
massive bank stupidity is going to do to
the world linancial system is still un
known . bu1 many ecooomisls are tern
lied that the tacaoe 01possible repay
ment may crack. setting off a world
panic.

We know American investors are
getting very edgy about me conllnued
build up 01 our stock market. We're
hearing warnings that the Tokyo stock
market is incredibty over-expanded
and ripe tor a crash. Ever! a mini-panic
COUld send it into a tree lall, building up
momentu m on margin calls Which
can't be met-lhe same as happened
here In 192'9--30. Would that pull our
market down too? It easily could.

With so lill ie educatoon and ccmme
nicatians in mosl Black Alrican coun
tries, there's no way for them to devel
op business. The local market is too
small to help businesses get started.
There are few educated people to start
and run busmesses. The purpose 01
the bank loans was 10 break this circle
01poverty. but ....iIt'lOut strong ccntrcts
(which lhe dictators refused to allow).
tne money just evaporated-billions 01
our American hard earned dollars.
Let' s not lorget just who had to earn all
that money our banks have thrown
a ....ay.

What can be done to help Africa? I
don 't think there's anything that hams
can do to change things. Without edu
calIOn, there's no way 10 get better
African leaders. The leaders know this .
so they' re nOI encouraging education
since that would event uaUy lead to
their losing power.

II we ....ant 10 blame anyone lor the
CatCh-22 in Africa ....e can dump 00 the
colonial powers who all had policies 01
keeping Ihe natives uneducated so
they could exploit their resources with
out organized opposition . II worked
line until the countries were suddenly
cut loose in the '60s.

My approach >YOuld be to find one or
lWo 01 the 59 countries where there
seems some hope 01 d eveloping
education, Not all are being run by
despots-just most. I'd visit them and
talk with the preSidents , explaining the
imporlanoe 01 electronics and commu
nications to the luture 01 their country
Then I' d exp lain that the only pract ical
way 10 cope with this is to develop na
tiv9 engineers and technicians. The
best way to do this is 10 start teaching
the lundamenta!s of electronics and
cornmcnfcauons in their elementary
schools.

By support ing Ihese fundamental
courses with radio. electronic experi
menting and compu ter ctubs. children
would be encouraged to Iake a person.
al interest and head toward technical

careers, The cost is relatively low
teaching materials lor classes . club
ham slatIOns and computers. II our
bankS had sent this type Of help to
Africa instead 01billions in cash, we'd
be seeing major changes there. And
the cost would have been peanuts by
comparison.

Would nus work? I know it would ,
because that's exactly what I did in
Jordan and if sure worked there. There
are more Jordanian hams today in thaI
My country than Black hams in all 01
Africa. including South Alrica. This is
the reason that Jordan is by far the
most technologically advanced 01 all
the Arab countries .

As you can see. I tend. lor a change.
to agree with Baldwin's critics. sene
ing ham gear to Alrica righl now. l leel,
would be a ....aste 01 time and money. It

would just go the route olthe billions 01
our dollars already shipped to AlriCa
wasted ,

II we can get one or two countries
started teaching their kids lhe tunda
mentals 01 electronics. communica
tions and computers, then we'll have a
need 'or collecting old ham gear and
compu ters and shipping the m 10
Alrica lor use by clubs. Un lil then.
let's cool our normal American gen
erosity-let's leave that 10 our banks
the same banks which don't want to talk
With us when we need money can't
seem to l ind big enough shovels
lor dictators ... and even our very good
fr iend S in com munist co unt ri es.
Incredible, isn't it?

Museum Progr.u

As a Iilly·year member 01 Th e
League and legendary League sup
porter. I'm excited over the plans tor
the ARRL Amateur Radio Memorial
Museum and Visitor Center. This re
cent ly fun ded muur.muttcn project
seems to be progressing nicely. You
may be intere-sted in some ct me rlr
mars I've heard .

The architects have been instructed
10 work on a plan lor making the new
building so it would look exactly like the
labled Hallicrafters Skyrider Diversity
receiver , in hor'IOr 01 the Haltierahers
Co mpany, which so heavily " e n
dowed" the League during its heyday .
A new art deco building like this could
attract national arreetco.

Some 01 the directors tevcree mak
ing it look like the Neuoner HRO recelv
er. but when it was lound that the only
surviving museum-quali ty prototype
HRO would have to be plJrchased for
a p rett y pe n ny I rom Ihe te ureo
73 Magazine Amateur Radio Memori·
al Museum, the di rectors were dis
suaded.

Even with the delays in the design 01
the bui lding, the exhibit acq uisuicn
program is said to be already well
ahead 01 plan. Despite a surprisingly

•
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tronies, is it any wonder our source of
life for amateur radio has dried up? The
last figures I saw showed our newcom
er, had dropped 35% in the last three
years. How dry can it get?

The American educatiOnal system
has 'ailed our country massively. It's
been tak ing longer to teach less.
changing amllingty just in my l ife·
time-and most of yours. The lack of
beec science education has made it
possible lor America to lose its con
sumer electron ic industries. one after
the other.

But the situation i, far more serious
than our tess 01 techrlology. Today
we're awash in crime and drug s
we' re having to live with ethical situa
tions we don't understand, with our
Children living toget her, but not mar
ned-with a high percentage of 'attler·
less families- with divorce rates wIlich
are incredible-with lawyers rl,lnning
amok and polit iCians stealing us blind
at every turn ,

Ail lh is comes down to a lousy ecu
cational system. Kids who grow up to
be cnminals must have gotten educat
ed to thalaome wnere, right? The easy
scapegoat is the tamily-wIlat's gone
wrong with the family? That comes
right back to education again. Families
today are the produ cts of our educa
tional system.

Our system provides re la ti vely
cheap and government enforced baby
Silting fOl' all kids over live, This made

the two-parent working family possible.
The increased earnings of two wage
earners first gave them oener houses.
ca rs and all the other things our educa
tional system has established as life
goals. Naturally the prices for these
things increased, making it necessary
for there to be two wage earners just in
o rder to maintain the status qu o .
Tough.

We hear at every tum that the drug
situation is one 01 education. So wIlat
are we doil1Q about it? Not one ap
proach I've heard about so far has
claimed to worll. When are we 9OI09 to
face up to th e fact met our public
scncor system is not teaching kids the
truth about drugs? We 're also not
teaching much about ethics, getting
along with people, cooperation and a
depressingly long list. Our public edu
cational system is a $100 billiOn eses
ter-adinosaur.

The bright side or this is that there
neve been a growing number of books
recently exposing the rottenness of our
syste m , E v e n t he educational
magalines are gettIng more militant
about this-and 1 subscribe to over a
dozen 01 them. If you're interested you
might lOOk to your local library for Kap
pan, the Phi Beta Kappa mag81ine , 10

The Educa'ion Digest and to THE. ,
TecMical Horizons in EducafiOn.

Okay, so the lime is gett,ng ripe for a
cl'lange. What can we do about II? By
now we know bener than 10 f ight City
Hal l. We can 't win a direct ccntronta
non with a $100 billion a year qovem
meet monster. No. but we can come in
from left f ietd betcre the bloated,
maleYolent monster wakes up to what
IS golng on .

Public Education

This is almost an oxymoron today.
We in amateur radio in particular have
been the victims of the American pub
lic educational system. The time was
when the average high school student
had more than enough sc ience ecoce
tion to pass the Novice theory lest. To
day, With under 10% of our kids even
being exposed to the fundamentals of
phYSICS. much tess electncity atld eee-

,,;gorous bidding war , the League is
reported to have managed to get a set
onaoes crme activity on 3999 kHl for a
24·hour period in 1963-surely a his
tOl'ic treasure, and worth lar more than
the measily $50,000 asked.

Another great exhibit is expected to
be a oomplete $8tol Don Milter's 1960s
l ake OXpedltion logs. There is also
said to be a large exhibit of faked QSL
cards which have been submitted lor
OXCC credit. Yes, Frank, yours are all
thMe.

Still in negotiation is a set of tapes
contai ning a cue-month ce rt ified
record of all activity on the 220 MHz
amateur bal'ld in the 30 largest Ameri
can cit ies 'or February 1986, rumored
to be an exhibit prepared by UPS to
demonstrate the almost tota l lack of
actu al amateur radIO activity on the
band . Since most of the tapes are
blank, there IS some question as to the
value 01 the exhibit to anyone other
than UPS.

A ham attorney in Southern Califor
nia has oHered a set of tO,OOO hours on
audio cassettes of Southern Calilornia
repeater jamming atld profan ity . The
Board hasn't decided yet wIlat to do
aooutth is prospective exhibit. With ex
pletives deleted it is est imated this
could be edi ted down to about two
hours of drivel.

Editing is sliU being done on an ex
hibit 01 video intervieWs WIth the only
two persons ever tried, convicted and
put in prison for using obscene lan
guage on CB. Both are Extra Class
hams, They ootn had interes ti ng,
though unprintable, views on the new
AAAL mUS8lJm protect . Prison seems
like a partlCUlarty odd place to send
people to try and cure them of USing
bad language.

The Southern California OX Associa
tion is said to have altered an audio
tape of the 100 largest OX pileups in
history to the Museum as an eXCit ing
acquisition.

11 you have any ideas lor amal8t.lr
radio memOl'abil ia which might help
the directors. you might send them to
the AARL Amateur Radio Memorial
Museum al Newington CT 06111
copy to me.

It's been suggested that since I'm
not a League official it's IOcumbenl on
me to start an unoffiCial bui lding fund
campaign to help pay tor the substan
tial cost overruns whiCh the Museum
project no.... seems certain to incur, It' s
something which should (must) be
done, but it ', only fair 10 point out that
since my ecoseocwe suggestions to
the League in the past have been blown
aUout of proportion, I insislthat others
undertake this critical responsibilil y,

5175.00

SHlPPI'iG &. KANOlNG
ADO 5400

3.5 to 30 MHz

1.8 to 30 MHz

$184.50
Sl~4 HANOlNG

ADO 5400

--

To Here

Instantly!

- ---

I3UCKMASTER
"'NhitehalrRle, 3,Box56

Mineral, Virginia 23117
703:894·57n_.•..

.-_. .
-Rllqlllfe. 64Ol< RAM, herd disk driYfI aJld
MS-OOS 3.l or "'er~.

S O N Y;

500,000 Radio Amateur
Call Signs at Your Fingertips

Introduci ng Buckmaster's From Here
HamCall onCD·ROM
OvelSOO,OOOcall signs in the U.S
al'ldpossusions are available,
searchable by call sign, name,
address. city. state , l ip code Of

license class Usiog CD-ROMoptical
disc lactmology and YOUI micro·
computer, yOl.l have instantaneous
access lo the Buckmaster HamCall
catebase.

$499.95 per Package
plus Shipping tQuanti t'" Umlltd l

HamCali onCD-AOM is a package
that includes the CD·AOM data disc,
a Sony CDU·6100 exlernal CD-ROM
drive With interlace card lor IBM
PC/ATtypeoomputers," atld MS-DOS
CD-ROMextensions software.

Publishers Data Serviee
Corporation'snew Questar· retrieval software package is also supplied,
This retrieval system enables the user to search the CO-ROM data quickly
and efficiently.

Model AC 3.5-30
• S'M? lea trloo 2:1 from 35 to 30 MHz
• COi ......'eossemblBd. Bok.rII9ITninofOO WITh

$Tondard 50-239 connectoI'
• Po.o.<alc~1 1CW · 2 KWPEP!CAS,Highef

pow(lf modal is available on special order,
• Designed lor 50 ohm reeouoe
• weather ccct boIun and balancing~

I: Only 90 l..ttllo~ng~:;==:;";

~ I t=J- i ~
US ~"'" No 4A23 .473 T

Order h)· calling I-SIIII: 2S2-562S

CIRClE 53 ON REAOER SERVICE CARD

CONTINUOUS COVERAGE ANTENNAS
FOil COMMEIlCIAL & AMATEUIl SEIlVICE

Model AC 1.8-30
• S'MlMax21 .1 41 CVEIICl()eIrom1.8loJO~

• Can bei'lstoiedinappo..... . l(JleIVSO n.sccce
• Ideal lOl' t:ommElfCiol services tor multi ee

QU9flCY operation ""'; Ihoul the need fof
antenna tuners or additional antennas

• HandleS 1 KW. 2 tt:# PEP leAS
• Higher power models OYOibble on

special Ofdar. Conlod vou
deolaf 01 lIXtory

,

70 73 Amaleur Radio . January, 1990



Number 2S on your feedback urd

" I t 's difficult to get people to work for
the long run. This takes education. "

D JEAl JElR DIlRJECI OlRY

DEALERS: Your co mpany name and message can contain up to 50 wordS for
as linle as S"20 yearly (prepaid), or S2tO for six monlhs {prepaid). No menllon
of mail-order business plene. Di rectory text and paymenl must reac h us 60
days in advance of publ icallon. For example, advertising lor the April ' 89
Issue must be In o ur hands by February ter. Mail to 73 Amateur RlJdio . Boll
278, Fore,1 A<wId, Hancock, NH 03449.
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The weakness of any monster is its
reseaeoce 10 change. Our military took
a terrible drubbing in Vielnam by reset
ing the changes needed to meet lhe
local crrc ums tenc es. You can see
many examples olhow new. innovalive
companies have sprung up and lop.
pled huge induSlries. The Swiss used
to have the watch industry all to them
selves. Along came the digilal watch
and put their whole country oul o f the
buSiness.

By Ihe way. it was America that start
ed the digital walch business I've still
gol a box 0 1 the early American digital
walches. Then Japan came along and
killed us With lower cost and far more
innovative watches. They invented clr
ctes around us and pu t our watch ce rn
panieS out of business .

OiIay. our public educational system
ISa horrible failure,Kids aren't learning
to read and write . they 're left wide open
lor the seductiveness of drugs. early
sex. having illeglt,mate children, get·
tlng involved with cr ime, accepllng di
vorce as a substitute for a more intelli
gent marriage system and so on. I
oon't have to tell you all that's gone
wrong . You see our kids hanging
around shopping ma lls . smok ing
ercarenee . buying drugs. You see
them cruising in pickupS and on motor

<)'de' .
We wonder if lhe plelhora 0 1 crime

programs on TV are an exaggeralion.
Then we read the statist ics on drug
smuggl ing and drug murders and we
know what we 're seeing is more reahly
IhaFl the lurid ereanees of f.clion
writers.

We se e our kids buying atcohot
and gell ing k illed by Ihe thousands
rn car crashes. Those of us in Ihe
COl.m l ry see empty SIX packs by the
roadside, thrown out by teeo-ecera
sill'Flg in the ir cars drinking , We see
Ihe lire marks where mev've chet
lenged each Olher. We read about their
accidents and allend lhe luneral ser
vices. Who among us hasn't axpen
erlCfld the loss of a Iriend through alec
hol?Veryfew ,

I say this is a failure of education-a
tailure of our pUblic schools to leach
our children how to live in the world 0 1

today. We have lhe Iransportation and
communica tions 10 make anything
available we want. If we want drugs
from Burma. they'lI get hare and no
escalation of our war Of! drugs is going
10 stop!tlem.

Yes. we can eeocenre laws agamst
drugs and cut their growth by eurrunet
ing the profits. but we 're still going to
have 10 do what we haven't ecoe-,
teach kids lhe facts about drugs-why
they are 50 allfactive-and why they
are so destruct ive,

u's diHicutlto get people to work for
the long run. This lakes oducalion. II's

this inability to work for the long run
which has macle It possible lor us 10 live
W.lh a public educational system which
has grown 10 a $tOO billion a year gov
ernment operatio n. No weu-ecucetec
kid would smoke cigarelles or Chew
tobacco . No educated kid would be
stupid enough 10 gel hoolIed on herOin
or cocaine. Would kids even drin k beer
if Ihey really understood all the pros
and cons invotvOO?

II our educalional syslem leveled
with kids it would explain that they 're
being manipulated by the alcohol tn
dustry to thi nk that it's grown-up 10

dnnk. Is it really? Or is il even more
grown-up 10 be able not to drink. even
when pushed by peers? I used 10 reel
this pressure. but once I figu red the
whole thing OUI I had no more problem

wilh iI. 1don 'l drink and you 're nol g0

ing to make me.
Who, besides another drunk, likes a

drunk? Oh well. we' re lal king SOCial
driFlking. not drunk-right? No. it's a
mailer of degree, that's all , Even one
drink makes you a lillie bit drunk . You
reduce your abilily to think, 10 cooen
nate. One drink and you are a worse
driver and thus more likely to kill or
maim yoursen, your lamily , friendS and
others, The drug aHeets your thinking.
making you resistant 10 reason.

Did you see the Richard Pryor movie
where he talked about his drug aocc
lion? Too bad-you mesee a powerlul .
hilarious and terr ifying, account of how
it is from the drug addict 's side.

Our educational system should pre
pare our kids 10 cope With the pres
sures Ihey're going to experience
from the media-trom peers-from
criminals. They should be better able
to cope w ilh tne enormous money
pressures pushing rcoecco. alcohol.
cocaine, crack. herem . uppers. down
ers, gambling and so on .

Okay already. there 's a problem, 50

what's Or. Green's solut ion? Well . I'm
not one to bring up problems-even
such severe ones such as these-w ith·
out oH8fing a practical solution. It's g0

ing to taka one whale 01 a solution.
We're lalking about either lixing or re
placing a public educationat system
which has been deleriorating lor over a
hundred years-with tentecjes in every
part of our couFllry-a system support
ed by public laxes, both stale and tee
eret This is a Very Big City Hall.

II we try 10 light public education
head Of! we 're going to be lighl lng ev
ery branch of the federal government
wh ich can be brought in to cta v. We're
going to have con gress, the acmme
tralion, the courts, right on down to Ihe
local boards of educahon in your town
ready for mayhem. I'm lalking FBI.
CtA, IRS, and every olher initial combi
nation you've ever heard of . That's one
wtlopping City Hall l

CALIfORNIA..-Free OSL earo:ls on orders _ SI 00'! o.s-
counl price$ ona" amateur prod\lc1s. Open 7
days a week ,Call OUr Bulletin Boa'd. A· TECH
ELECTRONICS, 1033 Hollywood W.y, S...r_
'->. CA 11505; '8 18)U5. 9203.,81')U6_
22M FAX , (11I )UI-47" Modem/BSS.
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Hard 10 lind parts . sUrpfus elee1ronlCS. stan·
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ltfc><lw.. .EIecln:>rMcdy speakong. GllIeway',
go( ~' M-F 9-5 3O Sat. 9-5 GATEW"'Y ELEC
TRONICS, 9222 CMup.... DrIve , San
Di. fI'O C... 92123; (61I) 271-681l2 .

COLORADO
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dard line nems. Hams. hobby,sts. indusl" al
professlonals_l,om nuts & boll s to laser
diodes ...Eleclronieally spe.ek lng. Galeway's
go( Itl M-F9-5 30 S.1 9-5 GATEWAY ELEC
TRONICS. 511S N. F""..... Blvd . n 2·8.
De.w... CO . 0221; (31l3)458 _5444 .

DELAWARE
New C.stt.

FKlory aul t>orizrtd dealer ' Yaesu. ICOM.
Ter'I-Tee. 1<01< . I<enwood, ...E... . I(antr""oc..
Santee , Fulilil'\e 01~SOn"". No sales fax
in Delawa'e. One mile 011 1·95, DEL"'W"'RE
........ TEUR SUPPL Y, 11 Meadow Road,
New Castle DE 1972'0; (302)321-n21.

IDAHO
P.esto"

Ross WB7BYZ has the IafIJ"SI stock 01_
feu. gear on \fie Int"""",,nI&In Wesl and lhe
best poces. Over 9 .000 ....m rel.alrtd gear '"
Slock. Call us tor '"all" YOU' ham /'I8eds today
ROSSOISTRIBU TINGCo., 76S. Sl ate, P_
slon 10 83263; (21l8)'52-11830.

KANSAS
Wellington

We have 11' "'STRON . BUTTERNUT. EN·
CO "' ''' . H EATHKIT. GORDON we s t .
I<ANTRONICS. lASER COMPUTERS. MFJ.
RADIO SH...CK. TEN·TEC. VALOR ANTEN·
N...S '" ~. Small town IIIlfVlCe wl1h d..
counl pnces. D...NOYS, 121lN. Washington,
Wellington. KS . '7152, (316) 326_83U.
Circle Reader Sef'¥lCe 263 lor more ",forma·....

MISSOURI
St . Lo...l,

Hard 10 find parts. surplus IIIec1ronocs. stan
dard lor>e "ems, Hams. IlOtlbyISts. ondusI.....
prolesslOnals-from nuts'" bOIls to lase<
dlOdes.. .EIect'onlCally speakIng . Gateway's
gOI It' M- F 9-5 '30 Sat 9-5 G...TEW "'Y
ELECTRONICS. 1123 Page Blvd., St . Lou is
101 0 63130; 13141 427_6111 .

NEW HAMPSHIRE
0..,

$ef'vlng lhe ham cornmuM y w;l h r>ew and
used equ.prnenl. We SlOCk and sernce lTIOS!
ma,or -. "'EA. Aslron . BAW. Bencher.
CUSI'Ieraft . Hust"'r. ICOM. I(enwood. I<LM.
Larsen. MFJ. M" II9". V,bropl"x, bOOkS, '0
tOf$ . cabl" and conrl8C1OfS. BUSlflflSS hours
Mo" .- Sat 10-5. ThurSday 10-1 Closed
Sun .lHotldays. RIVENOELL ELE CTRON·
ICS . I Londondeny RNd, Derry NH 1l303I;

1603104- 5311.

NEW YORK_.-
Western New YOf1<'s " nest ••rwlleur r..:loo
deale. featu, i "9 ICOM~Larse".AE"'_

Hamtronic&-AstrOfi . New and used gear. e
am to 5:30. Sal and Sun. by appointment
VHF COMMUNICA TI ONS, 280 Tlffa"y
"'ve., Jam.slown NY 11701 , (1 16) 66__
8)45. Con;Ie ANder see-ee number 1<'9 lor
more information ,

Manhallan
Manhaltan 's largest and only t>em and bus;.
fIfISS RadIO Store . Fllafuring MOTOROlA.
!COM. KENWOOD. YAESU. ...E.... SONY.
BIRD. TEN·TEC. elC. FuII SlOCk 01 'adlOll and
accessorIes. Repa" lab"" premlS8!l. Open 7
days M_F. 9-630 pm: Saf & Sun. 10-5 pm.
We shlPworIdw"'" SARRY ELECTRONICS,
512 Broadway . New Yor1I NY 10012; 12 12)
925-7000. F"'X (212) 925-7001 .

NORTH CAROLINA
Greenaboro

to& ,rn, 10 7p.m. Closed Uondlly, !COM our
fIPeCialty-Sales & Se<v!ce, Also (10 name a
lew): Tefl-Tee. Yaesu. KlIflWOOd. Benehe<.
Sangean. B&W . MFJ. "'''fICO. Cornel . Su,e.
Callbooks . Ameco. Frank N4"'ZM , Mae
1(B4IMX F&M ELECTRONICS, 3521l Rock·
ingham R...t. Greensboro NC 274-07; II I I )
~37.

OHIO
Colurnbua

Central OhIO'S ful.ltne . ...thorll«! de.. for
1(" ,WOOd.ICOM. Yaesu. Tefl-T-e. lnlo-T.ch.
Japan RadOO. ...E.... Cushc.aft. H US"",. and
Butternul. New and used equIpment on dIS'
play and ope,atlOnal i" OU' 400CI SQ. II . slore
large SWL department too UNIVERS...L
........ TEUR R... DI O, 1280 "'Ida Drive .
Reynoldllburg (Colurnbua) OH 43068; (I 14)
866-4287.

PENNSYLVANIA
TrevOM

"'uthonzrtd laclory saIn and seMce KEN
WOOD. !COM, VAESU. feal uflng "'MER
IT RON . B&W . M FJ . HYGA IN . KLM ,
CUSHCR"'FT. HUSTLER, I("'NTRONICS.
"'EA, VIBROPLEX. HElL. C"'LLBOOK. AARL
PUbllCatoons . and much more. H...MTRON
ICS, INC., 4-0338rown1lville Road . Trevose
P... 19041; (215)351-1100. F...X (21S1355
8958 . S.les Order 1·800-426·2620. Circle
Re..:lerServlc. 371 lor rnore lnlonnat ion.

TEXAS
Dallaa

In Dallas SlrlCe t96O, We leatull! Kenwood ,
ICOM, veesu. ...e... . Butte,nut, Flohn. ama
teu< publocations. and a fuM lIne 01 ecces
_ _ . Factory authortzed KellWOOd Service
Cerlle< ELECTRONIC CENTER, INC.. 2109
Roas "'ve., Dallas n: 15201 : (211) 961
1936.

Hou alO"
H. 'd to ' ,nd pans. surplus elect ronICS. stan
da<d lone l1ems Hams. I'lotlbytsls. ondusI,oaI
prolesslOnals-from nulS & bol ts 10 lase.
dIOdes.. e lectronocally speakIng, Gateway's
got II' M~F 9_5 :30 Sal 9-5 G...TEW ...Y
ELECTRONICS . 9810 Westpar. Drive.
Houslon TX 17063; (1 131 111-6575 .

South wlOSI Houston
FuM lone 01 EQulpmenf lind Accessooes. 1fI

house service leaturing ICOM and y ...esu
New equipmenl on dIsplay and OP"'atlOn&l'
(7 13) '79-7764 ; F lI (1 131 879-1341 1. MtS-
SION CO.... UNIC TIONS . 11903 "'llel ·
Clod ine . Suite 500. Houston TIC 17012. Or·
ele Reader Servoca 380 lor men inf<>r'rullOfl.
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interactive video tape systems which
would wo,k with our present VCR s. In
the meanwhile there's an enormous
market out there righl now tor ecuce
hemal videos-a markel which is virtu
ally untapped.

The firstllideos should be aimed at
aduhs 10 re-eeccete them. Until adults
decide that education feally is impor
tant fa, their kids, the kids aren 't going
to be motivated to bother learning. Oh,
we can suga r-coat theeducal ional sys
lem" making dlun to Ieam. That'll help
and is long overdue. The slall$fy sys
tem of forcing kids (sometimes laugh
ingly called '"studenls'") to sit through
endless drudgery imposed by indiffer·
ent and tn-preperec people we call
" teachers" has so deadened kids to
the concept 01 educahon thai we haw
ou r WOfk cui out for us.

There is a good deal oj anger al the
newly anived Asian kids who are run
ning circles around gooct old·fashioned
American kids, II you've watched TV,
you know Ihat the only real diHerence
between these Asian geniuses and our
OOIts is that their parents don 't la ke any
baloney. Their parents have convinced
their kids that educalion is important,
so lhey're making the best they can of
our sick system-cane beating Ameri
can kids at every turn. So l irst we have
10 educate Ihe parents. Sigh! No , I
didn't say Ih is was going to be easy,
jusllhat it was important and would be
very, lIery profilable . Money!

American parents, I believe, are npe
forthis educalional revolution. I believe
Ihey'll golorvideos on howtohelpttleir
k ids succeed. That's one trail Ihat
hasn'l been completely beaten out 01
us-we still hope our kids wi. be able 10
do bene, Ihan ....e haw. As we see
them going fOf drugs, drink ing , sex,
cruising, petty theft, lying, and ignoring
school, we know we 've let them
clown-bul ....e don't know just ....hat we
should have ecoe. How did we fail._,

Ellery parent who's tried 10 deal ....,th
a kid on drugs, in jail , going off with Ihe
Moonies, turning gay or suddenly preq
nanl has asked whe,e they've failed.
They hear thai il isn't they who've
failed, ifs the schools. Balone:y. We 'lI8
let our kids fail-afld we"ve lei our
school syslem turn to pap.

Once we halle some videos leachmg
parents how to parent we',e going to
need videos lor the kids on how to kid .
They'll need videos not only on every
sub)ecl they've been short -ehanged Of!

in school, they're going to need them
on the sub;ecls which should be being
taught in school and aren 't.

Can kids of ten understand videos
on peer pressors? On personal ethics?
On coming 10 grips with sex? Oh hor·
ro-s. I can hear the religious groups
screaming at me thai sex should be
taught in the home-of in church. Wetl,
it isn't and it isn'l going to be in any
lulure now imaginable, scjet's stop us"
ing Ihis as a way to worm money out of
gullible parents.

We see all kinds 0I 1iideo programs
showing us how exciting crime can be .
Yes, the criminals get killed , but we
realize that in real lile most ctimmals

Guerrilla warfare might work-it's
pretty successful around the world. But
Ihat's fighting the enemy from the
flanks and the back . It's better than
head on , but It's slow and painful. It
also usually leads to frustrations which
in turn bring terroriSm.

No, What we need here is a sneaky
new appr08ch-one which can be built
into a juggernaut before public educa
t ion realizes what's happening. Yes,
we have just what we need in the tools
to make this happen. 11 has the added
benefit of appealing to the profit m0

tive, Il's capitalism at worlI , ftghting our
decayed SOCiali st publ ic educat ional
system. Capitalism has outperformed
socialism and communism in ellery
country of the world. There isn't one
showcase for commUflists or socialists
to point to w'th pride-and that certain
ly ioouoes OUf socialized public school
system.

Cap italism has, on the other hand, a
growing number of phenomenal sue
cess stories such as America, Japan,
Korea. Taiwan, Hong Kong. Singapore
and soon. The difference betWeen Tai
....an and China is night and day. yet
these two halle exactly the same peo
ple- il's just the political system ....hich
is diNerenl.

Even the UK, which was rapidly
sell.(jesl ructing under socialism" has
been making incredible strides under
Thatcher' s management.

Mor'lEly (power) is the driving force.
It' s why the drug "war" is being Iost
indeed can 't be won . it's why people
are allowed to smoke tobacco in spite
01 ellerything ....e kno.... about it_in
spile 01it killing 35.000 people a month
just bere in America. It's why we put up
with our kids killing each other with
d,unk drilling , Money wHI defealllitru
ism and good intentions ellery time.

We're at a particularly serendipitous
time in QUf histOry. For the first time we
neve at hand the tools we need to come
in from left IieId and topple public edu
cation. I'm not talking repairs, I'm talk
ing ou r taking no prisoners. I'm talking
our gelling rid ctthe monster once and
tor all . but doing it so it never knows
....hal hi t it.

SChools appa'ently hawn't taught
the basics 01 freedom in ages, so lew
kids even neve a sense 0 1 what it
means. I used 10 be feally angf)' at me
tederat l aws lorcing kids to go to
s ch OOl -mainly public school. I
COUldn't see Ihe omereoce between
that and slallery. I still can 't.

01 course, I don't see the difference
between the d,aft and slavery elther
except that one is legal and the othe,
isn' t. We still condone legaliZed slav.
ery 01 kids-and it' s the urst thing
we think of when we need to build
up Ihe military . .. lei's round up the
slaves.

The IT\8in tool we ha.... immedialely
allailable is video. With VCRs in mosl
homes these days this is a simple and
profitable entry lor the New Education.
The next step is to use an interactive
educational medium such as interac
uve compact discs (COl), but that's
down the pike_jt's 100 expensive nght
now, We might find a ....ay 10 delie!op
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MR.
NICRO

NEED
BATTERIES?
CALL THE EXPERTS

E.H. YOST & CO.
7344 TETIVA RD

SAUK CITY, WI 53583

(608) 643-3194
FAX (608)643-4439
ASK FOR FREE CATALOG

-INTRODUCING-
Our High Powered ICE PACK for your ICOM

COMPARE OUR PRICE & VALUE

EVERETTH,YOSTKB9XI

We have batteries for commercial, amateur rad io,
computers. tools. phones and more.

,..,. M. KIIIJio

1561 Ro>W>d A ...
p",y Orc'-d. IVA
USA 98366

IIIF
aSL OF THE MONTH

To enter your OSL, mail it in an envelope to 73, WGE Center, Forest
Road, Hancock NH 03449, Altn: a SL of the Month. Winners receive a
one-year subscription (or extension) to 73. Entries rot in envelopes
cannot be accepted .

CIACU: :149 ON READER S£RVlCl CARD

CIRCLl 114 ON RUDlR Sf:RVlCl CARO

NAVAL ELECTRONICS, INC.
5417 Jetvlew Circle·Tampa, Fl33614

Phone: 813-885-6091· Telex: 289-237 INAVl URI

PRICE
$69 .00
$54.00
$61.00

ICE PACK
OUTPUT mAh

IC·12 12.5V 700
AF-1 0 9.6V 800
IC-l0 9 6V 1000

PRICE
$69 .95
$69. 95

ICOM
OUTPUT mAh

BP-7 13.75 490
BP..a 8.4 800
NlA

-NEW-
ICOM 8 cell AlkalinelNlCAD battery pack . .. , .. , , , . $23.00

We a lso carry a l ull line of Kenwood and Yaesu battery packs .

-REPLACEMENT BATTERIES
FOR ALL YOUR NEEDS

Nickel Cadmium, Alkaline, Lead-acid , Lithium, Mercury, elc.

gerous schools in the country. What a
testimony to public educationl

I have a diffICult time with things like
this-things where obviously someone
should DO something I grouse about
it. I look around to see if anything is
being done. Then, 01,11of frustration, if
no one is going 10 do anyth ing-I will. I
get myself in all sorts of trouble that
way, Sometimes spectacularly. Some
times I pull a winner, as I did with get·
ting repealers accepted back in 1970,
in gelling microcomputers going in
1975 and compact discs in 1985.

I know what needs to beocne. I know
how to go about doing it. But it isn't
anything I can do alone. I'm going to
need all the help I can get. We're Ielk·
ing revolut ion here . We 're talking
about replacing a government $100 bil
lion bureaucracy with $100 billion capt
talist businesses, We're talking about
tens of thousands of small businesses
and hundreds of huge ones. We're
talking about small firms making spe
cial videos. We're talking about mail
order an d vi deo store sales and
rentals , We' re talking about advertis
ing lrom national to local. We're talking
a whole new type 01 teache r- one
thaI's tun and eXCiting , In my whole
time at college I had exactly one such
teacher, so they're rare . Tnere's one at
Dartmouth teaching French.

We're not only lalk ing the starting of
rnaqannes lor each educational sub
ject. we're going to need educational
industry magazir'l8s to help these new
products be rated and reach the cus
tomers. We're going to need writers,
talent, video studios, music, editors,
video duplicat ing plants, market ing
firms, sales literature. advefl ising-the
whole nine yards .

I'll be interested in your read ian.
Some readers will come up with end
less reasons why it won't wOfk. Others
will fight change to the bitter end.A lew
wi" say, hey, that 'soneheck 01 an idea .
what can we do 10 help?

I like the idea because il doesn't take
much to get started, And once it gelS
going, there isn' t any wa~ to stop il.
Money talks,III

gel away with it- that this is ju st a dis
lor1 ed morality play we're watching.
We read the pap8fS, so we know that
the average income lor the crime syn
dicate people is over a million a year.
We see the figures on how many tons
01 coca ine are smuggled into the coun
try as compared 10 that stopped, so we
know there a te riches out there for lhe
laking, no metter how badly the TV
criminals end up.

Heck, we don ', believe the TV cops
eithef-excepl perhaps those on the
HIll , who live on only in reruns.

We need videos to help parents
learn how to educate their k ids We
then need videos to help the kids cope
wilh their problems-plus rTlOfe to help
them move ahead . Science videos
could help kids come to grips with the
fundamentals of electronics-and to
gel excited about amateur radio.

Na, I don 't think we can do it all just
With videoS, I Ihink we need the print
media to help, too . I have in mind
monlhly magazines lor kids, aimed at
each educational sectc r-cerectronrcs.
geography, politics, language. read
ing. math and so on. Magazines can
bring an immediacy which texl books
will never have, Magazines can bring
previOusly dull subjects into focus and
make them much more interesting

How many school geography cccrs
es use the National Geographic as a
text? How many bring in The Scientific
Americanand discuss the articles? We
have the bases already going for us,
we just haven't seen them in that cer
scecuve.

With monthly magazine support we
can ~t our kids interested in amateur
rad io, computer clubs, astronomy
clubs. science lair projects, archaeo
logical digs, local social programs , ju
nior Chamber 01comme rce. We can go
back 10 the high school of my youlh
where we had over 120 alter·school
clubs trom which to choose , Yes, that
was 50 years ago, before me public
educational system destroyed them.
They' re all gone now and my wonderful
old high school was presented on TV a
lew years ago as one ol lhe most dan-
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holder: input voltage less than 50
mv. gate times selector 0.1 sec.
and 1 sec.: and input impedance
ofl0 for HF and 500 for VH F.

Price , $350. Contact E/enco
Electronics Inc., 150 W. Carpen
ter Avenue, Wheeling IL 60090.
Or circle Reader service No. 202.
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..-ELENCO
ELECTRONICS, INC.

Th e El e nco SG-9500 sig na l
generator/counter combines in
one unit a generator able to put
out frequencies Irom 100 kHz to
150 MHz, and a built-in , switch
able frequency counter whic h
measu res exte rnal frequenc ies
up to 150 MHz.

Features include: accuracy is
1 ppm; RF output 100 mV rms
(up to 35 MH z); output control
o d B - 20 dB fi ne -adj ustab le
switch; 1 kHz internal AM modula
tion : crystal oscillator HC-6N

Compiled by Linda Reneau KA 1UKM

CUSHCRAFT CORPORATION

Box 455, Escondido CA 92025.
Phone (619) 747-3343. Or circ le
Reader Service No . 204 .

The coior-cooeo scale reads from
95-135V . Accuracy is ± 2%.
Leave it ptugged in for constant
monitoring.

The M FJ·850 measu res
2V4 "X2V4"x1'h". Use it in your
boat or RV as well as in your ham
shack. It's especially useful for
checking portable and temporary
electrical setups. Price, 520. Con
tact MFJ Enterprises, Inc., PO
Box 494, Mississipp i State MS
39762. (601) 323-5869. Order at
(BOO) 647-1BOO. FAX: (601) 323
6 55 1. TELEX: 53· 4590 MFJ
STKV. Or circle Reader Service
No. 203 .

•

across the unit, beyond the sys
tem fuse/breaker . When over
Voltage occurs, the device tr ig
gers into the low impedance state
and tr ips the fuselbreaker. You
can mount the OVP-12 inside the
power supply cabinet, inside the
system , or as a stand-alone in a
user supplied enclosure.

TheOVP·12, 17/16" x21116- ,
is priced at $25, including ship
ping. Order from SYSPEC trc..
PO Box 2546, Syracuse NY
13220. (315) 699-7513. Or ci rcle
Reader Service Number 207.

MFJ ENTERPRISES, INC.

The OVP-12 , an overvoltage
protect io n networ k new f rom
SYSP EC, is su pplied as an
" ope n" printed circuit board to fa
cutete mounting for various appli
cations. Des igned to protect solid
state equipment 8-3OV DC from
damage caused by powe r surges,
failures, transients, and sp ikes.
Fast response ensures protectiOn
during momentary as well as
sustained cond itions of over
vol tage .

T he OV P- 12 is conn ec ted

SYSPEC INC.

PALOMAR ENGINEERS

Palomar Engineers announces
a new series of high power baluns.
Rated at 2 kW CW and 6 kW PEP ,
the Model MB batons operate
from 2-30 MHz. 500 input goes to
a TeflOn-insuiated UHF connector
(or an optional N-eonnector). Bal
anced output is to two cone insula
tors. Available output impedances
are 50 , 75 , 100. 150, 200, 300,
450, and 6000. MB baluns, in cast
aluminum cases filled with epoxy,
are weetnerprcot.

Prices range from $100 to $ 165.
Contact Palomar Engineers , PO

The MFJ-850 line Voltage moni
tor protects against low voltage
brown-cut that can damage your
equipment. Plug it in, and it tells
you at a glance when your line
voltage is at a brown-out level.

steel hardware . n's 34 ' lo ng ,
we ighs t 1 pounds, and is rated for
2000 watts PEP.

Price, $200. Contact Cushcraft
Corporation, PO Bo)( 4680, 48
Perimeter Road, Manchester NH
03108. (603) 627-7877. Or ci rcle
Reader Service No. 205.

PRODUCTOFTHEMONTH
THE YAESU FT-l000

The FT-l 000 was designed especially for OX operators. II has
direct digital synthesis (DOS) lor low noise and fast lock-up time.
It also features adjustable 200W AF power output. buill-in TCXQ
for frequency stabilization, independent IiIter selection. dual re
ceive with balance ccntrcr. and two tuning knobs lor simulta
neous recept ion.

Transmitter band range is 160-10m; receiver range is
100 kHz-3D MHz. Frequency steps are in 10 Hz or 100 Hz,
depending on emission type. Maximum FM deviation is
±2.5 kHz . The FT·l000 offers three FSK and two packet shift
frequencies .

Other features include a CW spot control , to align your fre
quency to the incommg signal without transmitting: direct key
board frequency entry; trent panel AX antenna selector: built-in
cascaded filter , and dual-mode noise blanker. The receiver front
end uses a lour JFET up-conversion mixer.

The FT-l000 measures 420mm ,,; 150mm,,; 375mmand weighs
25.5 kg . Suggested retail price, S34OO. With options, $4400.
Contact Yaesu USA, 17210 Edwards Road, Cerritos CA 90701.
(213) 404-2700. Or circle Reader Service No, 201 .

The Cushc raft D3W rotatable
WARC dipole covers 30 , 17, and
12 meters. You can easily mount it
on any l 1h_2 inch mast , with your
tr1-band and other antennas.

The D3W features automatic
frequency selection, high o t raoe.
heavy wall tubing, and stainless
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'Rae o'd l 32 0' 64 See.
Sludio quality audio
· U.. lor ....10 CO, 10
till , Maillla. , Loelil 0<
IoQIe control ; Up to 16

_ . .. ... H'laelabla ...-ssage.l
InClude s : 1 Wa n a ud io emp;l ....., RAM;
MIC" Spk, Ja cks, vol. con rrol; R~. g 10
12V; Inlatlaca . to Ultra Corn Shack 64
V.. 8.0 j Pro vi6a. Dlgllal VOic" CO, 10
lllil, Maillla . , bullet lo. • ' •

t 'RANKLlN·BELLE PUBIJSIIF.RS
The AnJemuJ People Present:

CIRCLE 12 ON READE R SERVICE CARD

t·RANK LlN·UEI.I.E l'UDLlSIII-:RS
4639 Corona, S uit e 12

Co rpus Christi , TX 78-411
(5 12) 852-04-46
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eMAGAZINESe
eantenneX-A monthly magazine

all about antennas. Read In 40+
countries. 1 yea r.; ",$15.97

enooKSe
eRules of the Antenna Game

By Ted Hart, W5QJR" ..........$6,95
eSmali High Eff Iciency Antennas

By Ted Hart, W5QJR. $19.95
eElectronics f at the Radio Amateur

By James Lee, W6VAT $19.95

e SOtTWARE (IUM) e
eTransmitting Loop Antenna

CAD By HartSoft " " ,,$17.75
eTransmiss lon Line Antenna

CAD By HartSoft ""..$17.75

TO OIUJ ER-Send Check or MO plus
$1.50 S&II pel" it em (except ma~azine)

Texas residents add 7.5% sa l tax, TO

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

OT'>1R: " " , ,.
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•Ala,m Clock, a uto " .Kut" 'StJIKlltd ' 1tSirlclfJd petch ' 2 Volclt Meta, . " 2 Ala rm lo pul. :
'Iodlvld ual • dl, lt u. ar code. 'Telaphone conlrol Inpul 8 Ralay QrvOtf Control. PK8.$15, .gS
' Dls k " Prlot er ogglng 01 Dual COmlJlMr/ RMnolu ' Reprog ,am 8 Cont,ol vii Pa cket·
~SIt'" tel..... 1Ij)sad !lrna ' 1S t.lac:ro:Scan rnalllOf'ffJS Pacl<et10Voa B.B.S PK1-..$19.'5
18 ROlatn>g PoIItIt 10 . 'Sean up·do_ ; 100tt1 l ilt · EPROM Ioutoboot CART .slot is

' 16 EII..... ' elay eon trols _lor" Iock"-' .. .
• 2, 5, " cress Tona "-lIi"ll '~1fJ .pllI., COmbine Hf "C64 " 1541 12V.S..ltchlng ...ppIy
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·secu,lty mOde , T.tona mute · Auto....!!c moda Hlaellon · O.lglla l Va lee RaeiPe 32 Of 64 5It(:.

' Volca eOnOUnOEl. each u.... 'Tl lklng S ....1.'; VolI "",tar ~"'" ......lIbo. " 10 Tall.DVM ' 1Tg.I/S
II n _ !ogal na on 'VoiQl CIIt8Con ' 01 t nll.m "'aoua l (REf UNDED) MN1..$ .20.00

Irr ' . , .

r01.i P,.c" r , .. ,~h1 P,"I old
r,p_Sh,w".{)p"
.~_ lA P

, AP '..-.-A•.u.t<

COMMUNIC ATIONS

10101 E. 106tII 51. bHIp..., IN '5256

_ Toll Free 800-445-7717 1/ ...."'\,.... ,
~'lsa and MaorerCa:rd IVJI
(COD51,q hllrh,qhen .

In lnd",na 317 849-2570 CollE!'C.1 fA Xum 849·8794

CIRCLE 3S!i ON RU DER S ERVICE CARD

· Covets 5MH~ 1(> I500MHz
,n AWfMIWlde f M mode.
Cor.l,nUOUS~,a'1'i'

· 2000C~nn.1 Me mor y
1984 Scan f reque nc ,e,
I> 16Sea rch Groups

• ScanlSeareh ,peeds up to 3<1 char.nels O' mel'"
menrsper 5oII'CXInd

• Bu'l' ,n ~S ZJ2 carr.PIl'er m'erface
• 25 DaySa!lslacllonOu~,an' .... fuJi ~,,'und ,I no'
SalL,I".d

• SLle 3'I · H " S -W " 7,,,,·0 Wt 2 lb 100z
• s..pphed "'n 'hAC & DC pow~r cord, TeleseoplC"
anlennl

stations, test
equ ipm e nt ,
pr e c i s i o n
h an d to o ts
a nd e xclu 
sive 1001 kits.
Also expand
ed: voice and
data commu
nicat ion test
e q ui p m e n t
line, wire and
cab le a id s,
electronic ad
hesives, and
i n s pec tio n
equipment.

A ll p r od 
ucts are de
sc ribed and
illustrated in
deta il , w ith
e pe cu tc a-
tions, prices.
and guaran 
tee , Orders

received by 3 PM are shipped
by 5 PM. For your free copy of
the 1989 General Calalog and
one yea r of technical supple
ments. write or call Contact
East, PO Box 786, 335 Willow
Sr. So.. North Andover MA
01845. (508) 682-2000. Or clr
cie Reader service No, 206.

.~:'-'7""V"
:».--,;.:.""""' ,
,~ ,.- -

'Wo-vs ..
To OrlMr, call (SOl) 612-2000

OrFAX _ _ lNI

.._---

CIACU II ON ItEIoOER SERVICE C~ItD

K" nwood T$-950S0

Und.. 13750.00

CONTACT EAST~

-

enc

CIRCLE 2 ON RU OER S ERVICEC~RO

_~.Oo....__.__... A_E..

I.. ' .' 0_ IC.... ..•• " tC_ 0..0 ,
0- toOO " om _. 'n 1_0, All ...."'.. C•• " .OEI '....

_ . ,_""In",..·Ad•. ~""" n. '''' _ o''''n '" .
C. ,I ... " ' . 0

ROSS DISTRIB UTING COMp~NY
"I _ _ . ... _ .. . n u -' , • •• 11OIl • .,......
-. ' .. -I' h "'_1-1 _ .. C_ IIo' 1 _

contact east

Fr ~ AMATEUR RADIO STAllON ~

vsccs LOG BOO K .""
"'rillen br KI6l 0

.. ",u lll-leo lu" too; g ln g op,pllcOllOft 10' ' t /xT/ AT III
<o",polibloo . Fo . l , u.e, 1, le nd lV o pe , ol lon leolu 'oo
on - lin. ..ELI' " 1. ",u llip l. 10 1/' - ..Iec l ob le ",n il.
in th 1" 01/'0"'. DI. plo, beo", oe o d ln l/ ' ond DX In l o
u.lnl/ ° 'HOT KEY' "'o lle . !III logg ing. Co lI.ll/n d uping
d u"'ng In""l on d . e"" 10" uto "''''''0 1. Pri n l cutto",
log ...""m.: p,el l• . coyn'ry. con!;n...' ..n d zo ne 11. ,s:
QSLc.. rd I.. be l. t ,o", dolo In dS"SE 3+ c o", po l1bl.
Oo 'o bo .. W oo. Cy, 'o"' bo o_u p I.oly,e 0110"" oylo
"'0'10 b o o_ up' an d '00'0'00 o t log do 'obo.. til ••.
Co",pl.te . 1'" SO p o go ",onyo l

WS- oos , ... . ' 11> 312_ RAw "" eo......e..'" ui..d
Hord d" _ ,O<'omm.~d"". s.<.o'ol>lo p"n'o' drt.o .

U••• COLO~ 0' ..OIlOC..~O.. E i ' opo ;o• .

Sen d $24.9S coe< ~ ", "' .0 . Ad d $ S f", COO (US &.
Conodo onlr). CA ' ooido"t. o dd $ 1-S0 . Spoci ! , S.2 S"
(360.) 0< 'S' (720C",' ='C;,='C. _
LfB Ent_",, ! Be 1127N .LM"--
lfl l a) 44fI - 435& ~MlCA 93M5USA

Contact East's 132-page 7989
General Catalog contains testing,
repairing, and assembling elec
tronic equipment for engineers.
technicians, and home-brewers.
New products are included in the
following areas: analog/digital cs
crucsccoes . static pro tection
products , soldering supplies and
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ClJICt.f. 213 OM RUDER SERVICE CARD

All Jerrold, Oak, Ham lin ,

Zenith, Scientific Atlanta, and

Magnavox. 60 Day Guaran

tee. MCNisa COD. Shipment

within 24 hours. Send self

ad d resse d e nvelope (60C
postage) for cata log . No illi

nois Orders Accepted.

CIRCLE 31B 0"'1 MAOER SERVICIE CARO

Electronc P.O. Box 337
Engneenng Bamngton,ll60011

~ 54001108

SCARED OF THE CODE?
rt-s A SNAP WrTH GGTE

MORSE TUTOR, THE CHOICE
OF THOUSANDS OF HAMS &

PROSPECTIVE HAMS, PRAISED
IN QST.n AND WORLD RADIOI

LEARN IN JUST 12 EASY LESSONS I

91l 10 0 I\"g \].\l> (, 10 1\ It
<;(/,,0

I'LtlTUftES OF THIS UN IQU I£ P ACKAGE INCl UDE :
lCo<lt~trom 1 to_ 'OOWPM
• 5'.....ar<l .... F.m.wonto modtta
. A<l)ua ' a b le ,on. f, equ a ney. 0-..,8 b illiOn ""'d om eon""".8';On•
• l."..., numDt'• • pun<:luahon and Pf'O .";1....
. Fl • ...xxn char"" ............<lS lOr...,h ..........
l OoaplIoy .... _ Iia' '"''ln\l "..._ , O ~ ._og
. ..... pat_to. 'to'." _ed be. Ie' W •
. P..-.....-;ryet>an9t<l_ """ed
F.... PC-OOSn.OS·OOS comPul_. A...,,- as <101"'.
. ... Ih.uOST .... 73 .... _ $1 9 .lI!I ,.... 5 .25 - .... S2'.~
lor 3 .5" + S2 S &H (eA '. ' ''.nl••<l<l6% Tax) ' 0 ;
OOT£. PO ao. 3405. N.",pon a . ""h, CA 92 65U

••••••••••••••••••••••••••••
: FREE CATALOG! :
: Features Precision Tools, :
• Tool Kits, Test Equipment •
• •· - .• •• •
• •· - ~ .• •· .. .• •
• 1 •• ••• •
• •• •• Jensen's new catalog ieannee naro-to-nre •
• precision 1001s. tool kIts. tool cases. lest •
• equipment and computer accessones used •• •• by soptnenceted hobbyists. scientiSts. engl- •
• neers. laboratories and government agen- •
• ctee Call or write lor your Iree copy today •· ! .• JENSEN Tools INC. •
• •• Oept158.1815S_ 46thSt •
• Phoefll • . Ai 85044-5399 (602) 968-6231 •
• •••••••••••••••••••••••••••

CIRCLE 245 ON READER $(RVICE CARD

".,,,
5_7 5
' 00
'00

Prk:.
S ,70

as
1.75".,.

zc
3,25
'.00

Pal1 No .
Pl-25911J5A
83 ,ISP,I OSO
83-lln
Pl·2591ST
UG-t75
UG-t76

UG-21O/U
UQ. 2 1BIIJ
9'91 3/P1"

Dt KrlptJon
UHf Male f'heoIlOIic. USA made
Pl-259 PheiiOh<:, ""'Phenol
1'1.-259 T~ .... ''Il''etiCI
UHFMaIe~ T~ USA
~forflG.58

Re<l.<:'" 'Of flG-59 & "lIM 8

N Male A'G-8. 2 13, 2 14, De~a
NMale A'G·8. 213. 21 4, ~ I~ &S

'" Male "'" for 9'913. 9088. 8214
lits UG- 2100 & UG-218IU" 's

UG-11~1J NMalefor flG.B ..,ltI 991 3 PIn
UG-11!l199 13 It Malefor IlG-ll -...ttl 991 3 Pw'>
UG- U6MJ "Male to 50-139. Teflon USA
UG-83BIU "Female to l'l.-259, Tet\on uSA

" THIS LIST REPRESENTS ONLY A
FRACTION OF OUR HUGE INVENTORY "

THE R,F, CONNECTiON
213 North Frederick Ave. #11

Gaithersburg , MD 20877
(301) 840-5477

PRICES DO NOT INCLUDE SHIPPING
PRICES SUBJECT TO CHANGE
VISA. MASTERCARD. ADO 4%

uPS C.O_D. ADO $3.00 PER ORDER

OR V_ 549,95 ORV- 559 ,95
"80_1 0 SI ft. long "160·1 0 I02ft. lo.>ng
10011><1• • -lO'pa8"1<eb Mo,,,,,1 MJ SS P.»' Ii; H.04hn.

I.f."..,t 11 A n/UlnasWrs/
&1 SOO62-S. I'T"..." UT 5.l6O.~ Gi l .l7J. 1I4H

CIRCLE 302 0"'1 RUDER SERV1C1E CARD

THE RF CONNECTION
"SPECIALIST IN RF CONNECTORS ANDCOAX"

RAISED PRINT
QSL CARDS

GOES GROUND STATIONS
Receive Weather Satellite
Images on your computer

1691Downconverter
1691 SCan card
1691 Software

VHF Scanning computercontrolled

'Speclal Loop Yagi 1691 MHz
Now only $129.95

Call or write for product info
sheets and a free demo disk.

Computers, Inc.
410 Glenguile 51. East
Kalamazoo, MI 49004

616-388-6030
VOICE OR FAX 24 HOURS

CIRCLE 44 OM READIER Sl:RVICE CARD

Ne_ QSl 'I · P a B 13200 - AlellOf\dI'\Q. LA 71315-3200

From Dennis, WA5QMM
OIIsel Prlnled - High Quality

Nothing like it a n\'Where! You can
actua lly FEEL the type! 17

beautiful designs includ ing a Full
Color Eagle.

For Free samples & Info. call
(318) 443-7261

CIRCLE t 15 OM READER SIERVICE CARD

~eld Day All- and Antenn
Ready 10 L:.., Full l ei(lll Po'.:er
F..lnl 11IS1I1I TOll..b ~o LOOy Tnps
Coa.l Feed FkJ:lble l oy.. ~oise

3000 V IlISUl KiDI: ·Proof ~e...er COfTOlles

• Repealer Control. Autopalch
• Complete RX·TX·Phone line Interlace
• Intelligent CW 10 • Auxilary Output · Easy
to Interface ' Remote Base/Tape • Reverse
Patch 0 Tailbeeps • 12 V ACIDC Operation

o DTMF Decoder with Mutino 0 Telemetry
aesccnse Tones 0 Programmable COS
Polarities • Detailed Application Manual

with schematics 0 go-Day Warranty

Wired & Tested w/manual .... . $239.95
Oistribul&d by :

Communica tion Concepts
508 Millstone OL I Xenia, OH 45385a 513-426-8600 vlU
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R·7(X)() Widespon Panodaptor

CIRCLIE 348 ON READER Sl:RVICE CARD

Ponodoptor especially designed
for the R-7000 receiver. For use
with a standa rd scope . Variable
span w idth from I to 10 Mhz.
Uncover unknown elusive signa ls.
Complete with all ccbles . & 90 day
wcrronty. 5349.95 Shipped . Po .
res. odd 6%.

GTI Electronics
RD 1 BOX 272

l eh ighto n. Po. 18235
717·3B6·4032

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

: KENWOOD :• •: YAESU :
! ICOM !
• •• •
: Call Us For :
• Great Prices & Great Service I• •• •I TOU. n IlE OIlOIflI L1Mf 1_~.·~144 I
• "--_U$ . , . . .. •

• •! Ti'iE~M C"E"NT'i:l( :
• •• •• S"',.. ....... Soo_. '."1WJI 15 '11_4". •• .... rs,,, .., ....' •
• ••••••••••••••••••••••••••••••



$125.00
,","",," A ••_

$25.00 ""'_

CIRCLE 79 ON READER SE RVICE CARD

5G·336IU·KAY 380
Sweep Generator

'1'}'0 \ '0, . ~-t '\ ~' !
. 5 -L ~~ii! '.. .-. .

1990 CALL DIRECTORY
(On Microfic he)

Call Directory $1 0
Name Index 10
Geographic Index 10

All three - $25
Shipping per c roer $3

BUCKMASTER PUBLISHING
Mineral. Vi rginia 23117

703: 894-5777 800: 282-5628

$125.00

15·497 BIURR

$100.00

• 2.0 . 000 "''ll in 8 a .n<l.
, Sub·"" CfOWO" ' 0 . ' Vol' 1'1' 0uI.,..,
•PI.,,,,, ".......or
• eo>et out . 1'" ",,_Ie

• 10 ''lI-50 "' '1. 1" I- _.
• -....c_ 102V""l'I'Ou!put._........,,-...

Signal Generators
5G·l03IURM·25F

CIRCLE 7 ON READER SERVICE CARD

See on your computer screenwhat 6 US,
Russia n, a nd Japane se environmental
satelli tes see. Learn data acquis ition and
computer imaging. Make money sell ing
acquired data . Makes terrific scie nce
project. We manufacture and sell all the
equipme nt you need.

In business since 1956.
For complete details dial our electronic
bulletin board anytime.

300-2400 modem , 8 bits, 1 Slop,
no parity: (718) 740-3911 .

Voice 8 AM-1 PM: (718) 468-2720.

L.....:V.;a::;" uard Labs, Hollis, NY

scanner. Set the transce iver and scanner to
the sa me frequency and key the mike . Adjust
VR I until the erro r meter reads zero . With
the mike still keyed , press " I " on the DTMF
pad. DTMF encoders are set at 1,1) system
modulation. For narrowband FM: this is 3 .3
kHz o f deviation. Adjust VR2 until the devia
tion meter reads 3.3 kHz . Turn on the sub
audible to ne encoder and key the transceiver.
Note the metcr deflection. but do not make
any adjustments. Subaudible tone signaling
encoders are typically set to 750 Hz of dcvia
non. For future reference. note this mete r
reading and the one made while setting VR2 .

Set the transcei ver frequency 5 kHz high .
Key the mike and adjust VR3 until the error
mete r reads full scale high . Set the trans
ceiver 5 kHz low and again key the mike.
Ideally , the error mete r should read exact ly
fuJI scale low. Practically speaking. you will
probably have to compromise between the
frequency high and frequency low mete r
settings (this is where the not-quite-test
instrument-quality comes in). Your test box
is ca librated . Now, what can you do with this
little jewel?

Operation

When selling up a DTMF encoder, SCI the
modulation to 3.3 kHz o n the dev iation
meter. If you are adjusting the output of a
subaudible tone encoder, set the modulation
to the meter reading you obtai ned during
calibration .

Ifyou arc using th is test set for bench work,
simply connect your tra nsceiver to a dummy
load , lake the antenna off the scanner. and go
to work . The leakage coupling between the
two units is more than enoug h for lesting .
(Don 't EVER connect the transmi tter output
di rectly to the antenna input of the scanner or
you w ill destroy your scanner') With the an
tenna install ed , you can analyze any signal
you ca n hea r over the air.

The tests and rneasurerncms you ' ll be able
to make with this simple, two-chip device
will amaze you. I hope you enjoy using the
Poor Man' s Serv ice Monitor .m

Bill Crowl N6M WS, first licensed in /985 ,
also holds a Commercial Radiotelephone
Operators license. Bill has spent the past
nine years employed in the field of electron
ics. and is currently employed -as a Sales
Engineer for Selectone Corporation , He
can be reached at 8/57 Auberry Drive,
Sacramento, CA 95828.

Calibration

Ifyou have access to a service monitor, use
it to tune up this device . If you invest a little
rime , you can generate a table of meter read
ings vs . actual cond itions. and your test box.
will be a secondary sta nda rd to you r service
monitor.

If you' re not lucky enough to have access
10 a service monitor, don' t wo rry . You can
use a new or recently calibrated transceiver
equipped with both DTMF and subaud ible
tone encoders to use as a signal test sta ndard .
After you have ca refully checked your con
struct ion .....ork , turn o n the power to the
board . Use a voltmete r to test for powcr and
ground in all the required locations. Grou nd
the audio input and the frequency erro r meter
should peg to the frequency low side . The
frequency deviation meter shou ld read ze ro.

If your board passes the above test . it
should be safe to connect it to the scanner.
After connecting Ihe scanner, turn it on . The
scanner should operate normally , as before.
If it doesn 't , tum the power off immediately
and investigate . Once the scanne r operates
properly , adjust VRI until the error meter
oscillat es aro und ze ro with no ca rrie r
prese nt.

Connect your test transceiver 10 a dummy
load , turn its RF powe r output down to
minimum. and remove thc antenna from the

Continuous Tone Coded Squelch System

C<JnlimmJfron1pag~/5

and grou nd pins for the LM324 op amp. This
chip uses pin 4 for power and pin I I for
ground. I used a wall mount 14V DC power
supply regulated by a 78 12 three-te rminal
regu lator to power my device . If you do this.
be care ful. The wall mount power supply that
came with my Uniden scanne r has a three
prong grounded wall plug . and the DC
ground is apparently referenced 10 the AC
g rou nd. This caused my error meter to peg
low when I attempted to connect a scope or
frequency counter 10 the test set that used a
three-..... ire power cord . To solve the prob
lem , I used a th ree-..... ire to two-..... ire conve n
er on the scanner power supply to eliminate
the ground loop bet.....een the scanne r and the
test equipment.

You ca n order suitable milli- or rnicroam
meters from Mouser Electronics. Ideally , the
frequency error meter should have a 5-0- 5
unit scale and the deviation meter a 0-6 units
scale. This allows you to directly d isp lay up
105kHz of frequency error and up 10 6 kHz
of deviation . I designed the driver circuit for
the meters 10 be flex ible enough for much
freedom in meter selection .

Subaudible tones range from 67-203 Hz, a nd are used by both transmitting and receivi ng
stat ions lor selective ca ll operation. This syst em is called Continuous Tone Coded Squelch
System (CrCSS). Ha ms often refer to this type of signa ling as " PL," an acronym for
" Private Line ." Motorola 's trade name for CTeSS. Subaudible tones keep a receiver qu iet
(even when a ca rrie r is present) until the proper subauctbre lone is received .

Tone access is oft en used on VHF amateur repeaters to prevent long distance skip
signals from lalsely activating a wide area cove rage repeater. In commercial service it
permits muftiple groups 01 users to share the same AF cha nne l without unduly disturbing
each othe r.

• 30 or IlO M'1. c.nt.,,~
• 3 or;!ll "'1'1. s."o WI<l, n
• GC,.,..,.I ",.01<" Cao<oD'tllV(1'1... EqUlope<l1·v"'_M I,n e", rn", OI<:IU.Io<
•01>0"'''''' "' At....n' I- SC_IC Inc_

N. E. Litsche
P.O. Bo. 191 • Can8nd8lgu8, NY1442~191

116-394-9099 · 116-394-(1148
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"RUDAK is a digital, packet radio
transponder using four 23 cm

uplink frequencies and a sing le
70 cm do wnlink. "

Amateur Radio Via Satellite

AUOAK 2 Goes
to the Soviet Union

Scheduled for launch in early
1990 , RS· 14 from the Sov iet
Union will carry the latest and
most advanced version of the
RUDAK digital co mmunications
system into orbit. Through con
nections to the Soviet amateur
satellite program via Leo Labutin
UAJeR, shOwn in Photo B (cour
tesy W6ATC). the West Germans
have constructed a RUDAK sys
tem on four circuit boards to be
mounted in the RS-14 space
frame.

Uplink freque ncies include
435.005, 435.050. 435.190, and
435 .150 MHz . The common
downlink will be 145.990 MHz.
While details 01 the system are oot
yet available. it is known that up
link baud rates will range from
1200 10 9600 bits per second, us
ing AFSK (audio frequency shift
keying) on FM and other modes.

The 70 cm uplink and 2 meter
downlink frequencies def ine a
Mode B system. The an al og
transponder also on board RS-14
is expected to be at least 90 kHz
wide with a similar uplink/down
link configuration to tha t 01
RUDAK2.DI

come IUlly operational. Experi
ments by the RUDAK leam in
Munich will continue.

The on-board computer crash
of OSCAR 13 and the demise of
U-0-9 remind us th at amateur
satellites are a limited resource.
Batteries tau. Solar panel output
declines with age. Radiation dam
ages memory circuits, and orbits
decay. The best lime to prepare
lor satelli te operation is NOW.
Those whO wait for the ultimate
geostationary hamsat will miss
years of exciting operation via the
current flee t of spacecraft .

From left to right: Valery UA3FH, Eugeny Labutin RA3APR. Leo Labutin
UA3CR, and Nick UA3AIC.

meters down) was activated when
expec ted . An unanno unced
schedule change was responsible
for the lack of Mode JL that day.
New experiments by DK1YQ in
west Germany with RUDAK (Ger
man acronym for Regenerative
Transponder for DigItal Amateur
Communications) required the JL
transponder system to be off.

RUDAK is adigital, packet radio
transponder using four 23 cm up.
link frequencies and a single 70
cm downlink. Due to unknown
oroorems. the system has been
unusable since OSC AR- 13's
launch. Further RUDAK testing in
late OCtober began to show re
sults .Certain commands and solt
ware upload sequences worked
after more than a year of failure.
While this is progress, it is still un
certain it the experiment will be-

False Alarm

On OCtober 14. OSCAR 13's
Mode JL (2 meters or 23 cm up
and 70cm down) did not come on .
Once again namsat enthusiasts
became concerned. This time
their fears were quickly calmed
when Mode B (70 cm up and 2

amateur experimenters and sci
entists around the world the use of
a small , inexpensive, yet sophisti
cated educational spacecraft. Al
though U-O·g will be missed ,
UoSAT.QSCAR 11 continues to
perform simi lar duti es and
UoSATs 0 and E are scheduled
for launch with the Microsats.

The Descent 01 U-C-9

On October 16, through a Uni
versity of Surrey announcement.
Max White at the Royal Green
wich Observato ry reported that U
0-9. the Brit ish scientific amateur
rad io sate lli te, re-entered the
earth's atmosphere on Friday the
13th at 0752 UTC , somewhere
over the South Pacific . This satet
lite had performed exceptionally
during its eight-year hte and near
ly 45.000 orbits.

Launched OCtober 6 , 1981. on
board a Delta rock et from th e
Western Test Range in Vanden
berg, Cali fornia, U-O-9 was built
to promot e great er inte res t in
space engineering and science in
schools, and to test novel tech
nologies , Its downlink frequencies
ranged from 7 MHz through 10
GHz. U.().g broadened the ama
teur satellite program by giving

Why?

What caused the crash? Will it
happen again? The malfunction
could have occurred for anyone
of several reasons. A few poss.ou
Ities include high solar radiation ,
which may have introduced a sin
gle-event upset in the processor
circuit or a double error in the
memory. Garbled commands or
transponder schedule changes
may have contributed . Hams
around the world are to be com
mended for honoring the cease
operation request , and allowing
designated ground-control sta
ti ons the opportuni ty to try to
make OSCAR-t3 a functioning
hamsat again.

mistic. Although it took a lew extra
days to get transponder operation
software loaded into the satellite's
computer, the results were a great
relief to satellite enrnusrasts. On
Friday. October 13, DB20S de
clared A-0 -13 operational and
available for use. Although the
schedule did not include any
Mode S (70 cm up and 13 cm
down) time. at least the satellite
was working.

OSCAR 9, 13 Troubles
During the early morning hours

of October 9 , 1989, the on-board
computer (OBC) of AMSAT.oS
CAA-13 crashed. Then, on Friday
the 13th, the Dow-Jones Industrial
Average took a nearly 200 point
drop and UoSAT.oSCAR 9 re-en
tered the earth's atmosphere
unsuccessfully. II was not a fun
week.

On OCtobe r 9. many operators
d iscovered thai the workhorse
satelli te lor enthusiasts every
where, OSCAR-13. was not on
schedule. Repealed attempts 10
use it failed . AM SAT bulletins car
ried the bad news: Cease at
tempts to use OSCAR 13 unultur
Iher notice.

When OSCAA· 13's co mputer
crashed, the satellite automatical
ly switched 10 Mode L beacon with
output on 435 MHz. l ater in the
day, Peter DBlOS, OSCAR 13's
primary qround-contrcl station ,
sent a RESET command to the
satellite . It then switched to Mode
B transponder operation using the
435 MHz uphnk rece iver and 2
meier transmitt er with the omnte
recti onal down hnk antenna. All
was not lost . The bird could at
least accept ground-control sig
nals, but the bulletins remained
the same: All operation through
OSCAA-13 must end till further
notice.

Experienced satellite operators
monitoring the crisis were quite
co ncerned. AM SAT-OSCAR-10
has been uncontrollable for years
due to computer memory failure,
while Ihe two UoSAT spacecra ft
were almost test due to software
problems early in their life. There
were no obvious reasons for A.Q.
13's computer to fail.

Less than a day after going sr
lent, the general beacon transmit
ted 400 baud PSK siqnats. The
repeating message read DBlOS
TELEMETRY PROGRAM V2 .0
VIA VK5AGR . Graham in Aus
tralia, another designa ted ground
control station, had successfully
loaded a short routine into the
sa te lli te's co m pute r . L at e r ,
DB20S loaded more software into
the satellite. The higtl-9ain down
link antenna was switched in and
bulletins from AMSAT were opti-

Andy MacAllister WASZIB
14714 Knighlsway Drive
Houston TX 77083
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Fast. Rel iable Service Since 1963
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AND MUCH MORE.

1057 East 2100 Soutll
Salt Lake City, UT 84106

801-467·8873

Free 'Tec h. Data ' F lye rSma ll Orders We lcome

Call for your Special Price

AMATEUR RADIO AND COMPUTER EQUIPMENT

1erne Inc 800-942-88731
o KENWOOD VAESU
ICOM ~A.TRDN d:::onc::eptr

aJShcraft

Toroi dal Cores . Shield ing Beads . Shi el ded Coil Forms
Ferr i te Rods. Pot Cores. Ba luns. Etc.

IRON POWDER and FERRITE PRODUCTS

AMI~~OOn1U

Conlfol up II) 101&111diCi ta' , ad ios simultar>eo<lsly from
your RoII S·DOS microcomputer! Da taCom. Inc , off....
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only by disk slora,._
' h bu lM sc'H" display of all 0 ' the c"-,
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· cont lnuously wariable s.can delay I.om 100
milHM'Cond. UP
• a lull_la alutH IoU inll ullllty

DATACOllIIN_tNpplrc ....,__
AVAILABLEFOA lS'" PC, r r. AT, 603B1l 2561t R.......

PROGRAM WITH INITIAl. tlBRARIES 129,9S
RS-232 TO TTLI'ITERfACE Q!jLY(N EEOED If OON THAVE

II!A'IlJfAClIJRERS IN , ERfACE)
UTER~ lNTERfACE .I.l\.OWS4RAOtQS 129.95
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DATACOM, INT.
BOX 5205
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(800) 780-950 5 FAX (305)987-40 26
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COMPUTERIZE
YOUR SHACK

KENWOOD 12033 OTSEGO STREET . NORTH HaLLYWOOO . CALIfORNIA 91607

CIRCLE 68 ON RUDER SERVICE C" RD

"'00$1&95
$24.95

""""""

o
ICOM

1-800-231-3057
713-520-7300

520-0550

[u]ffiill~~rnm
Electronics Supply
FMlLYOM£D su:E J956 ~
3621FANNIN ~...:.~
HOUSTON, TEXAS 77004 ~

CIRCLE 4 ON RE"OU SERVICE C"RO

SUPER PERFORMANCE BATTERIES
UPDATED SUPER ICOM SUPER YAESU

SUPER ICOM 8P-7S. t32 valls , SUPE R YAESU FNB-4SH. 12 vons.
1200ma lpple the cacacnv 01 the 10C()ma double me cavaelly ottne
loom BP-T 5w output vaese FNB-4 5 l11'a11 output Rapid
SUPER ICOM BP·BS. 96 volts. charge only 57100
12OOma, 5O"t. more capacity than SUPER Y" n U FNB-3S. 96 volts.
lhe teem BP-8 t200ma triple the capacev or the
Both are rapid base charge Ortly, or vaesu FNB-3. 3.5 watt output
slide in wall Charger. 4 mcnes high Rapid Dr wall charge 565 00
BP-7S or BP-SS 56500 Both are perfect lor lhe OJ. 09 and

717 series radIos and are 4 inches
SUPERKENWOOD h aC! recte cement FNB-2 Ncad paclt tNqh

SUPERKENWOODPB-25SIPB-26S. 8 4 ror Yaesu FT -404R /2Q7Rf2OOR/7afl Iran tr:
volts, 900ma double the capaatv S22.50 Kenwood P8·25, 2511. 26
01 the PB-25/PB-26 lor the 25001 SPEAKER /MICS loom BP-3
260013500/3600. Charge With either l oom BP-5 l500m~ 1

the standard wall charger Dr dlop lcom HM· 9 $3500 lcom BP-7 15OOm~J

lfl Charger 3 «cres hIgh 56500 YUIU MH t 2A28 13100 II:Dm BP-B

Fullilfle 101 vaesu 4111811 /470. FNB-I0 111l12114 avalla~
"dd $.I 00 51"PPIfIQ&l\andl'"'il tor "'51~ CT rtslOen~ aM! la.

Complete line 01 MCAD packs lor teem Kenwood. vaesu. Tempo. Santee, Alden. cemess teecrcree.
Akaline, Nlcadl& Gell-Cells All NICAD packs include 1 year guarantee Commercial Radio Packs available
For all your banery needs. write or call today lor a complete cetatoq Dealer mcumes mvnec.

MADE BY HAMS FOR HAMS

.IIIIPCi'RIPH(llJ( 1.rK'. ......
149 Palmer Road • seuthbluy . CT 06466 . ~

(800)634-8132 In CT 12031 264-3985 FAX: 1l1l3] 262--6943

Nu m ber 2S on )'ou. Fefl1bKk card
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LETTERS
Numbel' 21 on yourFeedbactt card

Ham Doings Around the World From the Hamshack

Listings are free ofcharge as space permits. Pfease send us
your Special Event two months in advance of the issue you
want it to appear in. For example. if you want it to appear in
fhe June issue, we should receive it by March 31. Provide a
clear, concise summary of the essential details about your
Special Event.

222 MHz) will be taken away
from the hams and made even
able to commercial business in
terests. The loss will be a major
one to the brlll1ant and dedlcat
eo h obbyls ts wh o built t he sys
tem, but it wl11 be a n even
greater loss to the c1t1zens of
ca.Ufornla when the next eieee
terstrtkes ."

When the n ews media turns
to ham radiO for coverage of a
natural dlsaster, hams have a
golden opportunity to show
off their preparedness . But the
Irresponsible ham can also
wipe out this opportunity.

During the San Franclsco
ear th qu ake , we had everyone
from national TV to the local
cable network and the news
papers looking over our encui
ders at my Costa Mesa station ,
pickmg up the unique capab1U
ties of hams to stay on the a1r
after "the big one." But en this
good PR was wiped out by a.
ham letting his frustratlons
out on the air about the jam
mers and tuner-uppers . It 's
irresponsible to air our dirty
laundry!

Unquestionably , we 'll al 
ways have those who make life
rough for us as we're handling
emergency communications or
ehowtng off ham radio to the
news media. If we give In to
these lids, we give ham radio a
black eye and these dtarupttve
operators the spoUtght they 're
looking for ,

When the cameras are run
ning and the tape Is rcllmg. I
don't let them catch on that a
tuner-upper or jammer has
clou ded. up the emergency com
munications. I either QSY or
calmly talk over the QRM, and
everything sounds great to the
n ews media. We portray most
ham radio communications as
they really take place on the
airwaves .

When the news bureau calls
and wants to visit your enecx .
show them the best of ham ra
dio. Ftgure out a way to quietly
air your frustrations about the
occestoner ud that may not un
derstand t hat a steady carrier
could very well cost a life. Let
the news media see ham radio
the way it usually Is when it
comes to Ufe-saving and public
service communications.

Gordon West WB6NOA
Cosa MssaCA

Alan Ginsburg
Seal Beach CA

[reprinted from the L .A. Times]

Less than an hour and a half
after the San Francisco ear-th
quake, I was lteten tng on the
amateur radio bands and I was
very impressed by the rapid
response from my fellow radio
amateurs. There must have
been at least thirty or forty
controllers on various fre
quencies handUng tramc, an
ewermg questions as well as
they could, and taking phone
numbers to try to enevtete
anxiety. Mos t of the queries
were from nonhams who had
managed. to get in touch with
an amateur In their vicinity . As
an ex-Naval and civilian radio
crncer. I was very impressed
with the order the controllers
managed to Impart, and the
adherence to emergency pro
cedure.

It's a good thing to know who
y our neighborhood ham ts. I
h ope the media took the time to
listen on the 15 and 20 meter
bands that Tuesday night. It
was incredible, Hams were ac
t ive and wor kln g so quickly I
venture to say they were better
organized than the profession
al services. Thank you to all my
fellow hams .

Reg Baldock VE7ABF
Clearbrook BC Canada

"Even before the shaking
stopped , ham radio operators
were establishing communica
tion links with the san Fran
cisco area. Hundreds of vol
unteers, many staying up all
night, pinpointed and commu
nicated information abou t
need for em er gency services,
damage reports, and handled
health and wellare Inquiries to
and from the area.

" Th e major ham radio FM
communication link between
Northern and Southern Cali·
romte is the Condor system of
several linked repeaters. This
system, built entirely by hams
at their own expense, is very
reuecie ... it handled continu
ous high-quality emergency
communications throughout
the nights and days following
the San Francisco earthquake.
It did the same after the Wh it
tier quake,

"Condor uses the lower end
of the 220 MHz ham band to
connect lts repeaters . Under
very suspicious and unusual
circumstencee. the FCC recent
ly ruled that the use of this
spectrum of frequency (220-

SF Earthquake

JAN 21

JAN27

JAN 31-FEB 4

OSL, send #10 SASE 10 W3KRB,
J207 Waverly Road, Gladwyne
PA 19035.

S OUTHFIELD MI The South
field High SChool ARC is sponsor
ing tnerr 24th Annual Swap &
Stice at the Southlield High
School. Doors open at 6 AM lor
exhibitors. Open to the public at 8
AM to 3 PM. Admission, $4 . Chil
dren 12 and under, tree. $12 for
one 8-ft. table, paid in advance.
350 tables . This is MiChigan 's
largest Swap & Shop. Parking ,
door prizes. All profits will support
Electro nic Schola rships and
South field's High School ARC .
Contact Robert Younker, Sou th
field Senior High SChool, 24675
Lahser Road, Southfield M I
48034. (313) 746-8675.

ST. LOUIS MO The SI. Louis
Repeater Club wi ll sponsor the
" Winte rIe s t" a t the Stratlord
House jus t west of Interstate 270,
on Interstate 44. Free parking . Ad
mission $1 per adult , children un
der 12 free . Features include over
6000 square feet of indoor flea
market; VE exams; refre shments .
8-ft . tables, $5 each. Advance
reservations required. Talk-in on
146.311.91 . For more information ,
call James Berger WA0FOK at
(314) 35J-n32.

JANUARY 17

DEC 31, 1989

JAN 13, FEB 24

JAN7&JAN13,1990

APPLETON WI The Fox Cities
ARC Winter Banquet will be at Ihe
Hoosevelt Jr. High School al8 PM
on Ihe 13th.

The Club will sponsor HAM ·
FEST 1990 at Sabre Lanes ,
Menasha, on Feb . 24th . Contact
Don Baker NB9J. 621 W.7th 51.,
Kaukauna WI 54J30. (414) 766
3886

RIO de J ANEIRO, BRAZIL The
1990 Hunting Lions in the Air Con
lest is a worldwide project spon
sored by the International Associ
atic n of Lions Clubs and
Coordinated by the Rio de Janeiro
Arpoador Lions Club of Brazil to
promote international relations
between ind ividua ls . Nonnons are
welcome to join , For complete
rules, write CONTEST COMMIT·
rEE-HUNTING LIONS IN THE
AIR, RiO de Janeiro Arpoador li
ons Club, PO Box 2155, RiO de
Janeiro 2001 I , RJ., BRAZIL ,
Soutn Amencs.

SOUTH BEND IN A Hamlest
Swap & Shop will be held on Sun
day. December 31, 1981, al Cen
tury Center, downtown on US 33
one-way between the Trustcorp
Bank Building and the river. Ta
bles: $5JS.h . Round: $1518x2.5-ft.
Rectangular: $2O/S-ft . Wall Ioca
nons. Talk-in frequencies: 52-52,
99-39,69-09,34-94, 145.29. For
more informalion, contac t Wayne
Werts K9/XU, 1889 Riverside
Drive. $outhBendJN46616orcall
(219) 233-5307.

HOUGHTON MI Michiga n Tech
nological University ARA (MTU·
ARC) will operate W8YY on the
above dates to celebrate the uni
versity 'S Winter Carnival. Sug
gested frequencies: CW- l.805,

PHILADELPHIA PA N3KZ, the 3.550, 7,050, 14.050, 21.050;
University of Pennsylvania ARC p hone-1.850, 3.875, 7 .2 50 ,
will operate on the above date 14.250,21 .375,28.450; packet-
from 1600-2000 in celebration of 145.01 . Alumni especially eocour-
Benjamin Frankl in's bir1hday and aged to call . For certificate, send
the 2S01h year of the university, OSL and large SASE to WBYY
wtucn was founded by Franklin . Amateur Radio Club, Wadsworth
14.250 MHz. For commemorative Hall, Houghton M149931.
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We also carry Universal
Electronics. COAX-SEAL

and Amaleur Radio Books
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CIRCLE 46 ON READER SERVICE CARD

p 1-:....•

YOU'RE COVERED
wecarty a full lineofCOVER CRAfTanti-static
dust covers, STAT-PRUF computer static
conuol mats. RIGA 'rrA washable cloth dust
covers and F1fl.D.PRO computer cases. Don't

put ofT the protection of your equipment
until it's too late!

""---' """'- .. ,_.. ,.... -,.." -..... _---_ .._..."._ _--- '- -----_..! .. !~ "-"!""'__ ""' .. <;0<>~_. __... or_._
-.. --.. _.._... .' ..
~ ,.._.. , -"..- ..
D04' ........_ ::;_,..._ .._. __.._ , ~ or ..
D04' __,,,. ; ~ ._ ..

--- i . - ,_ ... _ •• I ..__

7" lit ,. •• ..,. ~r"":,1:2;l;:'A· .. MOM

~HI·PERFORMANCEDIPOLES-

Universal Radio
1280 Aida Drive Dept. 73
Reynoldsburg,OH 43068

Sond
$110
~

PC Slow Scan $149.95
A.~e slow~ leleVlSlO"l slabon tor yru
IBMPC or~ sero ee receive mages
i"I!-" to 10 shades of '¥<ri depel"d1g lW1 VIll
g~ca-cl<ndpti1ter

lrrides.:
~ I.lo<:l! $fry 7S PaglI M<nJllI
Sotr-l:Je TI.fO'llll CI I I eee

fle<p'es:
I9nlT~ PCWllh640K P~aleiPort
Gr;;pic$CiWO T~Aecor der SeoaI part

SIowSCalFormals : 8,12,17 23 34,36,48,72 sec,

CIRa.l 244 ON RE40fR SEA'VK:I CARll

With the new S-eOM SK Repeater
Controller, you' ll be able to configure
your repeater remotely -using DTMF
commands. Only the 5K oHers this
capability for just $195, wired and tested.

~ com S-COM Industries
I P.o. Box 1718
"""'-'STRJES Loveland. CO 80539

(303) 663-6000

Factory.less,
Jumper.less,
ROM·less programming.

CIRCLE 93 ON READER SERI/ICE cAIlD

HUGE SHORTWAVE
CATALOG

.. Communications Receivers
Japan Radio. Kenwood,
learn and Yaesu.

.. Portable Receivers
Grundig. Sangean,Magnavox.
Sony and Panasonic.

~ Antennas & Headphones
~ Tuners, Preamps and Filters
~ VHF-UHF Receivers
~ Radioteletype Equipment
~ Facsimile Equipment
.. Books & Accessories-._._,_.. .

~_.-

CIRCLEa7 ON READf:Fl SERVICE CARO

CIRCU: 304 ON AEAD(Jl SERYlCE CAAO

CIRCLE243 ON READER SERVICE CARD

La,~ Antennas

Detailed app llc:ation manua l
Low pow« ope.....ion, 19m.a @ 12v
CTCSS deocod&f 0Il1t1e UIoI-20 only

. " ' mbled. te.led. one yea' warranty
Link mot>itof-mi./~ ......... control

Ad justable .-pN!ef/link / OTM F lIudio Ol.Ilp"b
~tableOTMF mute on ..pealer and ~nk <ludic)

Repeat.., link. auxiliary;llnd control audio inputs

UAI·l0 UAI-20

$44.00 $89.00
CREATIVE CONTROL PRODUCTS

31.5 Bunlln9 A......_
G.and Juncliorl. CO 'lSl)<1 0lSA

(3031 ua _M05

UAI-IO AND UAI-20
UNIVERSAL REPEATER/LINK

AUDIO INTERFACE

-

NEW HI·PASS TVI FILTERS:
100% Guaranteed. Use linear
anytime with no trace of TV!.
(Not one refund ever requested.)

Not for use with 300 ohm Iwinlead.
$22.95 for Model BX
$17 .95 for Model ex (for the neighbors)
Also ... Effect ive phone fitlers-$16.95

TCELABS
5818 Sun Ridge, San Antonio , TX 78247

(512) 656-3635 or Order Toll Free
1-800-KILL TVI
Tuas R(lsKlentt add B% TAX



BRAZIL

Carlos Vianna Carneiro PYtCC
Rua Alfonso Pena, 49fiOl
Rio - R.J. - Brazil
CEP20270

JUAN FERNANDEZ ISLANDS
PY1DFFJCEe

It took almost one year for Clau
dio R.S. Pinto PYl OFF to set up
an operation from Chilean Juan
Fernandez Islands. A st ron g
mood for adventures, plenty of fair
play, CWP Coordinator (Petropo
tis CW Group) and a deep radio
amateur spi rit, this is our Claudio
PYlOFF/CE0DX-pedit ioner,

Juan Fernandez Islands, 350
miles off Chi le's coast, in th e
South Pacific Ocean, was always
both a dream and a challenge 10
Claudio, who named 1988 as
J uan Fernandez DX-pedilion
year. helped by complete and pre
cious information Irom Pagianoli
is friend CE3DEK, in Chile.

Landing at santiago de Chile
November 30, and then flying to
Juan Fernandez Airport Decem
ber 2 , brought Claud io to
Robinson Crusoe Island aboard a
small Cessna plane . On ly very
skil lful pilots are allowed to do
these flights.

San Juan Baut ista v illage ,
Claudio's operating site , was a
four km walk down mountains and
a near three hour trip across Det
Padre Bay,

who holds eight separate licenced
callsiqns.

[And some USA hams just want
one extra calisign.-CCC)

Due to misca lculation, results
from the VK contest Ch ampi
onship for 1988 have been re
vised: VK50X and VK3AJU were
equal winners, each getting a duty
inscribed plaque .

PhOto A. L-R, Claudio PY1DFF/CE0,
SergioCE0ICD, Rosa ROJa CE0MTY, un
known.

Our Department of
Transportation and Com
munications (DOTC) has
announced that the ama
teur service is now the pri
mary service on two of the
WARC bands , 18 .068
18.168 MHz and 24 .890
24.990 MHz. Previously we could
operate on these bands, provided
we avoided certain spot frequen
cies.

The DOTC has also eased re
strictions on amateur use of the
lower half of the 50-54 MHz band.
Although most of the transmis
sions of a government TV service
on this band have been shifted to
other spectra, its residual opera
tions on VHF have caused severe
restrictions on amateur use of,
specifically , the 50-52 MHz
section.

Government regulat ions in VK
allow amateurs to have mu ltiple
callsigns. A recent WIA check 01
its records revealed one amateur

AUSTRALIA

Ken Gott VK3AJU
3BA Lansdowne Road
St. Kilda, Vic. 3183
Australia

edited by G.G.G.

Calendar for January
1-New Year's Day, USA; Independence Day, Haiti, Sudan
2-New Year's Holiday, Scotland; St. Berchtold 's Day,

Switzerland
4-lndependence Day, Burma; Martyrs' Day, Zaire
6-Feasl of the Ep iphany
7-Ethiopian Xmas. Ethiopia. Egypt
9-Martyrs' Day, Panama

10-Yukichi Fukuzawa. 1835
l 1-Annlversary Day, Albania
12-Mosweshwe, 1785; Revolution Day, Tanzania
13- Pongal Sankranti, Hindu
14-- Albert Schweizer
15- Adult's Day, Japan; Or. Mart in Luther King, Jr, 's Bi rthday,

USA
17-Benjamin Franklin, 1706; Anton Ohekov. 1860
' 8- Revolution Day, Tunisia
19-Paul Cezanne, 1839; Archbishop Makarios Name Day,

Cyprus; Epiphany, Julian Calendar
20-National Heroes Day. Gumeau-Beaau
21-our lady of Altagricia. Dominican Republic : Death of Lenin.

USSR
22-National Holiday, Australia
23-Hideki Yukawa, 1907
24-Economic Liberation Day, Togo
26-Anniversary 01 the Proclamation of the Republ ic, India
27- Wolfgang Amadeus Mozart, 1756; Lewis Carroll, 1832;

Franz Kafka. 1883; Chinese New Year Tet (Vietnamese)
28-Jose Marti , Cuba
,,-Martyrs' Day, Nepal
30-Franklin D. Roosevelt, 1882; Vasanta Pachami, Hindu
31-lndependence Day, Nauru

South Africa From the SARL
Bulletin compiled by ZS6AKV and
ZS1VP, and submitted by ZS6ET,
comes lhe announcement that
Leroy Dale ZS6XJ has received
live separate Worked All Brita in
Awards Group (WABAGl awards
for contacts on the 6 metre
band. As the first South Afr iCan
to claim one of the ir awards, the
Ox fo rd G rou p also awarded
ZS6XJ a certifi cate in recognition
of outstandi ng services to the
WABAG .

New Zealand From Radio Swe
den. OX MEETING-A convention
of SWLs and DXers will be held
near Auckland, New Zealand, dur
ing the Easter Holiday weekend
April 13 to 16, 1990. The local
b ranch of the N.Z. Rad io OX
League will host the convention at
a beauti ful coastal location 60
kilom eters no rth of Auckland.
1990 is a special year for New
Zealand. with celebrations includ
ing 200 years of European settle
ment and 150 years 01 nation
hood . You c an writ e Doug la s
Doull. Box 3011, Auckland , New
Zealand for further information.

Notes from FN42
HUGOI Even though you will be

reading this several months after
Hurricane Hugo devastated many
islands in the Caribbean. ham re
aio operators are still providing
communications services for the
health and welfare of those is
lands.

What makes people g ive up
their free time to spend hours,
days. and months at the radio
helping others? For those of you
helping your fellow man regard
less of race, color, or creed. f
salute you. Keep up the good
work!

Roundup

Brazil From Felipe PY2VRX
and Sergio PY2NTD comes a list
01 new amateur radio beacons.
The three beacon canslqns and
addresses are: PY2AMI, Box 31 ,
ZC 13.470 , Amer ica na , Sao
Paulo, Brazil: PT8AA, Box 149,
ZC 69 .900 , Rio Branco, Ac re ,
Braz il; PT7ACC, Box 975, ZC
60.000, scrtareza. Ceara, Brazil.
[Look for the frequency list ings on
the 73 BBS (603-525-4438, B-N
1).-CCC)

Japan From the JARL News :
HAM FAIR '89, a three-day festi-
val sponso red by JARL las t
August , was considered a huge
success again. HAM FAIR is rec
ognized as the largest amateur ra
dio event in the world.

Frank L. Striegl 7J1AAL was at
the IARU Region 3 meeting and
dinner in late August as a repre
sentat ive of the Tokyo Internation
al ARA. Frank reports that two
Deputy Secretaries General 01the
Chi nese Radio Sports Associa
tion , also present, had recently re
ceived their (first) INDIVIDUAL
callsigns. This is a big step in Chi·
na, where there are only some 37
CLUB stations . The individuals
are Mr. Cheng Ping BZ l CP and
Mr. Wang Xun BZ1WX.

Liberia H . Walcott Benjam in
EL2BA, IARU Liaison Officer for
the Liberia RAA, announces there
are three new counties in Libe ria,
making the total thirteen . They
have mod if ied their " Work All
Liberia Award" Rules and Map of
Liberia. Contact lhe Liberia Radio
Amateu r Assoc iation , PO Box
987, Monrovia, Liberia.

(Liberia now lists six awards in
their program. Details on the 73
BBS.-CCCl
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$531-10
$34U5

SPECIAL
IC-228H
IC-I4AI

JANUARY SPECiAL
TM231A _ OOw FM
TM731 2m17Ocm FM. Mo/:l<IfI
TH1SA 2mI1Ocm HT
T1i13.530A FJ,I220 MH.z25w
TSoWO SlAT Geon Cv9 Xevr

1C-7lI1 _ D.Iu><. HF Fbg
1C-765Gen c~ XCYt
fC.735G&n c~ xCYt

1C-751"' Gen C'o'll xCYt
1Cfl1'OOO2S- 131Xl MHZ RCYt
ICfll '''' lOO .H~-30 MHZ_
lC·22llA/H FM _ 25w'~5w

lC·28A1H FM M_ 25w1~5w

1C·lO'"T2m 1w HT
1C-900 s.. Band""-
IC-3S AT 220 "'HZ
IC-2'S AT 2toI
~SAT

~a ... FM Mobrie 25w
~GAT New 6w HT
IC-38A 25w F". XCYt
1C-32'"T2m(1Oc;m HT

tf i] IICOM I

KENWOOD
T595050 _ _
RZ·I__

TS4IOSfAT Gen C"ll XCYt
T5·1-405Gen. Cyg Xcvr
T"'·5SAT2m_1Dcm 1 2GH~
T5-79OA 2n>-7Ocm 1 2 G H.z
fS.1I1 _e-25w
TR-751A __25w

TH·21SA 2m HT~ h AI
TH·25A T5w Pockel HT N£W
fM.701A2mI1Ocm _

SPECIAL
FT.7476X GEN'l CVG XCVR 5889.95 CALL $

FT·161GXGen. C'1I Xevr
FT·151G XIIGftfl.C "ll Xe vr
Fl ·7000 1St11_16Om AlIIP
FT-.212RH ~EW 2m.S
FT·712RH 70cm 3s
FT·29OR ....Mode Portable
FT·23 RITT M'ni HI
FT·736R. ....,Mo<la
FT...1O 2nIt'7Ocm HT

The
SUPERCONE

PLUS
lx/AX, HF, VHF, UHF
and M icrowave bands

Nged schematoc lor a AccU/(rJyer memory board Of kit .
Also need a schematic for a Hayes Smanmod9m 12006 .
WIll pay COSIS. Arfhur Haug WA3ZMH. R0I3 Be..- 413B,
Cooper$burgPA 18036,

I'm in sean:h o' a sebsmute or repiacemenllC1 lor lhe
PLL boa.d in an ICOM 225. Part number is TC5080P and
it appea,slo be a divider. Scrap Pl L units welcome, Will
pay cost,. (;,aigNewmanKA lXB, RDI'2Bo. ,09A. JtKi
cho VT05465.

Wanted : Manual and/or schemalic for AMECO Model
TX-86 nansmntet , Will pay costs. Chuck C8ruso. 10432
Manzani/lo NE, AlbuquerqU6 NM 8'lll , .

III there a company making kIts lor HF, all-mode SS6
lratlSC8lverli, and also VHF and UHF. even il crystal--con
trolled? Is VHF 2m and 220 104Hz 51111 available nom
Hamtronics1Thank you , Mr. V,nson T. Ngo. 1111Aguilar
St" Cor., C.M. Recio Ave., GocheccJ Bldg" R-320, Ton
do. Mani~. PhIlIppines

Need sc hemalic diagram lor Ten.Tee Model 262G
pow8f supply. Woll pay copying and postage eess. Also
need source lor service manual lor a Samet Model HT
1200 2m HT. Thanks . Scott A. L.rrtin ~DV. 28579
County Road fI , Webster Wl54893.

Wanted: An operating Of servce manusl lor Vaesu
FT,224 WI. pay top)II~postagecosts. Also lool"ng lor
memory expansIOn board lor Tartdy 1OOOA. EdwardMot
ser NSIOV, 4376 Coo1IdgeRd.• CoIttman MI 48618,

Schematic and service manual wanled lor Pace Com
municalOf 11 2m FM It.~. Wi.1pay copying and
postage. Thank)'Oll. JtIdt Cox KA40TB, 324 &nkflfH,'
Rd,. BeNevoIIe IL 62221-5766. (618)233-0048,

Has anyone converted a Kellwood TK-200 to 2m? CoIl
Il1Ct G.R. Galbrailh, 4303 Kingsway. Farmington NM
874QI.

I'm interesled on what 11h"'k is called a Super RadIO
iust lor AM recepncn. John Crowell. Slar Hili Rd.. Rem
sen N Y 13438,

Ineed a schematic and sevee manual lor a Gala..-y III
l.ansceoV$f built in 1964 by World Radooollowa , Pay lot
copy or copy and retcm. Thank you . James Crawfot'd
NY5Y. POBex643, Lovingron NM 88260.

Wanted : Mar>ual and schemalic lot Azden PCS 5000
2m FM mobile Itansceivet. W,U payoopying. postage.
Keith Frankland KB~NE, 711 Bellevue Blvd, N.,
89IJeVlJe NE 68005.

Wanled : Vi(l tex Communications Program for Redio
Shack lrotodeI 4 con'Ij:)U\er . W•• pay costs . &It Nelson
N2GGO. 52 Dyl<es Plirk Road. NarIuef NY 109S4

Wanted : Op8fat"'9 mallual and any info tor rhe Realis
tic OX·160 SWfece< V&f , Will pay costs , Wrila lirst. James
G Mal" N2H0Q, 5263 Deborah Driva, Piscataway NJ
0685<

• ARRL Tested and Approved

• See 73 Review-April '89

• See Monitoring Times

Review-August '89

PROCOMM
1948 Coventry Court

Thousand Oaks, CA 91362
(B05) 497-2397

The Wideband
SUPERCONE

ANTENNA
l X/AX, 10 meter, VHF,

UHF and MICrowave bands

HOLIDAY SPECIAL
SUPER CONE

$S9.95

Wanl ed: Any information about WWV Receiver from
Specific ProdllCls.los Angeles CA. Will pay . ono Hud·
!1OfI WSl. VA, POBox 968. NewS"awnKS66839 .

I built the synthe$lZed 2m Iransrnofle< 1h.l1 appeared in
the September 1980 ISSUeOI OSTInd in the 1986 ARRL
HandlXKJk . All parts ere working excepl lhe veo. Can
anyone show me how to prcpenyccnstruct this 144 MHz
VCQ? I'm also looking tor manUollls lor • Knig ht 6m
IJ3nsaMver. Model ITR-106. Help! Duane /ssacson, ARS
NlKUX. RR11 Box 88-A. Iowa Clry. IA S22<W.

Fifteen Novices have recenlly graduated from Ama·
teur Radio School ,t Louisi'n' State University i n
Sl'!r8108poil, lOlHs ilna' We need equipment no " ne w
and used, B,,1 and DeeDee, Roure3. Box 704. Rmggold
I.A 71068. (378) 894-9224.

I n&ed a WACOM OUP 641 or 642 dup!exer. Would
greally appreciale any inlormatlOO. DicII 8M K85B8U.
9617 V"1$tlI V_Dr., Austin TX 78750.

Your Bulletin Board

We .... happy to f)/'O'IIidS HIm H6Ip Iislmgs frH on •
space 8VS,lablt/ baSIS. To mskfl our job ••5Ier lind to
8nSlJf8 that your listing is coereot. p/6ase type or print
your rf1ques f dearly, double spaced. on II lu" (8"" " I I oJ
sI>Hl 01paper. You mayalso upload. lisring as E-mail 10

Sy.;op fOlhe73 BBS. (l200blIud, 8dar. brill, t'IO{NJllty. I
stop /)<1, (603) 525-4438), Use upper- and Iower-<:ase
letrers where appropriate. Also, print numbers careful
Iy-a 1, lorexample, can 0. misreadas the let/iNS l ori. or
_lhelWfl1bttf 7. ~nk)'OU lor )'OUI"coopeIation.

I'm looI<ing lor information on the AadlO Shack lAC
451 . Need all tha help I t angal. Thank you.John H. While
KB6LJL. 1305 W Fir Ave.• O.nardCA 93033.

I need an Clpefat,ng manual and schem8lic lor • Den
Iron GLA 10008 Ampl,fillf. I wi. pay copying costs. copy
and return lhe original. Thank you. Hal Schw(likart
WB3JDP, 753 Y68don Ave.. Ye8don PA 19050 ,

I have a Clreuit board and some parts lor an alarm
system marked " WD5H5 N." l"m looking lor a schematic
and parts list I'm also looking for a supplier of Calculla
bambOO poles 'or my quad antenna . Judson White
WA 2 PM H . 50 N . G reenwood Ava.• H op e we tl
NJ0B52S

Need manual for Semmon 'rransisicr rester and Set
Analyzer, Model 1000. Will pay reasonable copying
costs Thank)'Oll . J«k H Chn$li/aw K08I. 38700 Ann
ArtIoo'Trill', Livonia MI48ISO.

3919 Sepulveda Blvd.
Culver City , CA 90230

213·390·8003
ClRa-E I n ON READER SERVICE CAIIO

73 Amateur Radio • January, 1990 83



~""".

5H3'IW and Jon 9XSAA.1 also had
an eyeball aso with Roul5H3RB
in Dar es Salaam and Dick S79D
in the Seychelles.

I'm enjoying RTTY very much
and made more than 1300 con
tacts in 1989, mostly on 10 and 15
meters, my favorite bands. I fin
inished first for Kenya in the ARRl
RTTY Roundup in January 'S9. I
also entered the SARTG RnY
Contest and think I did fairty well.

I travel a great deal, but when
I'm home stateside hams can usu
ally find me around 21.090 MHz
between 1800 and 2100Z. Props
are almost always very good to the
states at that time. long path con
ditions on 20 meters to the West
ern and Central US have been
great around 1300 to 1400Z.

I've had many requests for 40
and 80 meter contacts. I live in a
townhouse and the antenna for
those bands is a G5RV mverteo-v
with the peak about 12 meters
above the ground just below my
Cushcraft A3. I've made many
contacts with Europe, Asia, Africa
and Australia on 40 meters. The
SWR is high enough on 40 meters
to cause my T5-430S to cut its
power output to about 30 watts,
but I still manage to get through .
The SWR is way too high on 80
meters, and Idon 't have an anten
na tuner to correct the match. I did
make contact with Car10s TI2KD
recently for my first North Amen.
can 40 meter contact.

That's all from Kenya for now.
73&8S. m

west." ...

lecticns. On this occasion we had
hartebeest and ostrich.

Dick gave a course to the senior
offici als of Kenya's Post and
Telecommunications Corporation
responsible for Amateur Radio li
censing. This course takes the
regulations of the International
Telecommunications Union and
helps to apply them to domestic
communications requirements .
01 course , if it also stresses the
advantages of Amateur Radio to
the government at the same time,
that's all right, too.

Dick feels the officials were
quite receptive. The RSK hopes
for a Novice-type license to en
courage Kenyan nationals to be
come hams. He strongly suggest
ed that the RSK initiate a training
program for would-be hams.

I have travered to 5RS, 3B8,
S79, 5H3, T5 and 9X5 recently. I
operated from the QTH of Tom

Photo D. UPXA USSR Prefixes Award from the West Siberia OX Club, sent by Gennady Kolmakov UA9MA.
These awards are 8 \7 " x 12" in size, very suitable for framing.

Rod Hallen 5Z4BH
Box 55
APO New York 09675

KENYA

PhOto C. Extra ops that keep 5Z4BH's operation purrtect.

Many exciting events have hap
pened since the tast time I wrote.
First, Dick Baldwin W1RU , the
newly re-elected President of the
IARU, spoke at our monthly meet·
ing of the Radio Society of Kenya
(RSK). We took him out to eat at
Nairobi's Carn ivore Restaurant,
which must be the world's largest
Bar-B-Que. Every kind of meat
imaginable is sliced from the spit
right at your table onto a red hot
iron platter. Besides more usual
meat, there are usually exotic ee-

Single dipoles for 10/1 5/20(40
and 80 meters were raised , to
gether with a muttiband. The first
call, in spite of extremely bad con
ditions, caused a heavy pile-up,
splashing for 10kHz each side of
the call ing frequency . About
4,500 QSOs with 88 countries and
5 continents rewarded our eHorts
on this marvelous DX-pedition.

Electric power was available
only 8 hours a day, so batteries
helped furnish some two extra
operating hours at night . There
was very heavy QRN due to the
dampness and rainy weather.
Da ytime co ndi tio ns were ex 
tremely bad during the operation
from Robinson Crusoe Island in
the Juan Fernandez Islands from
3-10 December 1988. Close to
300 Brazilian stati on s were
aSOed, a fine result! The place is
beautiful as paradise must be,
glorious nature all around, weath
er prediction and lobster fishing
being the main activities, together
with a responsible ecological de
fense of eu animal and nature's
species , rainbow colored flowers
anywhere by.

Claudio thanks all for the broth
erty reception from Chilean radio
amateur friends from CE3AA Ra
dio Club , from CEf)CRC local
Robinson Crusoe 's members.
A very spe cial " HEl l O! " to
Sergio CE01CD and Rosa Rojas
CEtlMTY at that unforgettable
San Juan Baut ista Village on
Robinson Crusoe Island.

A former volcano island, Juan
Fernandez Islands were named
after the Spanish captain who dis
covered them in 1574.

All base support for this expedi
tion was given by Petropolis CW
Group, by Rob PY1ROB, Baroni
PY1HBS, and Claudia PY1TCV.
Any information needed, write :
CWP, PO Box 90415, Petropo
lis-A.J.-Brazil , CEP 25621 .

PhOto B. Rod Hallen 5Z4BHI
KB7NK, Nairobi, Kenya.
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CiRClE 381 01\1 RUDER SERVICE CAItO
• ,"..-. .... 6"1-PrK' _

\ 'Il' Do.. .... "_.

Sluol, for ,_<,-n~ .... ~l"JraGt ' 0 ' _iporr na... lI••_,...... ..,;,. ;.,j;._, Wlotfll olM, inJ' UO ....,...
J .... r p<rlor...._ . .... ......,...,rat.." twn- , .... _ ;to

eW • _-,.I
..-~__••_ ,. ...- .... . . ";'bIo -C---';;"",-_ .._..- ,.,. .,...._~ .......~"" .....~~
.. ......... , 1., .. _ ..._.11 .... !lid"'" S39.9~.C-"""9.

...d' .... ~l ,r " ippod ,.;, . '.IS" Yl.'Y<JR. to oN>- '. o<lo<>""'""' s2'l· ~
Coli , . ,un, to ,O'd<,'

QSO Softwa re
208 Partridge Way

Kenne ll Square . PA 19341:1
2 15-347-2109

I'rllll;rani Features:

• Run' on III M ~nnnal Computer< and romp;lliblcs
II. lIb minimum 256" RA M and graphics~ilily .

• COnlairu O1l,i", question pool for fiKh li«n'"
cia". NfW N""ict and Tf chnid an p""I., a",
...il. ble nnw!

• Woll< .... ith.ho emi", pool. ..,IN:1ed u ..a., or
.u,orno.';c ..el«\ion of quelolions in your "'en area,,;,

• Inc ludo. full ""....., graphics...~pl;uw"""on
'PJlropria1l: 'l ues, i" "s and . PoP up calculato'_

. 1 ~ 'I(' mul!,ple siudy """i,m, and an,,,,,, ",.uminl(
ala Ialer l i~_ Relurns 10 ",vic,,' mi.<e<! quc'!;"",
if dle.iml

• C"'aIn randomly ~""raledor (,,"'om Ie.u and
.... Iyle. mull' show ing .",as for addniorull Mudy.

• Print, random "'rillen te, " and a","'.." " .jlh
1'p.onIlBM con'plIl1ble prInters.MARTING FRANCHISE

CORPORATION
504 South Egbert Street
P.O. Box 279, Monona, Iowa 52159 '
319-539·2670

Opportunity
is calling ...
It's for
you! You can own a business in a

fast-growing communications
industry. Marting lf Radio
Diagnostic Services l ; franchises

sell , install , and maintain cellular telephones,
mobile two-way radios and pagers. Now you can
play an integ ral part in the future of radio and
telecommunications, with a comprehensive
train ing and support prog ram from the
professionals who know the industry. Find out
more about your opportunity to own a Marting ·

franchise, Call or write today.

CIRCLE 14S 01\1 READER SERVICE CARD

M~Man Plus is absolutely !he be:;t Pc-based Mo'se Code t,aine, avert
able

'
It is easy to use and runs on any IBM ·PC or compatib le with 512k 01

memory. It will leach the newcomer Mona Code. u:;iog tried and true melh ·
ods .nd practice the experienced ham at any $peed between 5 & 99 wpm.
IforseMan Plus lealures a random character generalor, a 'andom word
generator & allows you 10 send any ASCII Ie'" 111e. Also. M~M_ Plu$
will send realistic. true random callsignl5. with user adiustable options thai
allow lhe speed and Irequency 10 vary wilh each call - sounds like lislening
10 a pile-up!

Mo~Ma"Plus will also serc.uue.ren d om rCc.-ty~QSO~(over 20
Irillion pouible!). quill: you on what you have heard and kMoP back of you,
prog'!l'5S. just like the exam. Or you can choose 10 just li:r.l en to ,eai i~ic
random two-way OSO's. one alief anothe', wilh lhe opIion 10 allow vary ing
speeds and tones. just like listening 10 HF! MorseMan Plus will even let
you save everylhing that il sends (random code, call signs. OSO's, every,
ttling!) 10 a d isk l ile. so you can document what you hear or make code
tapes and have a record of what's on them! Monell.." Plus even 'eallJ 'tI$
Cf.U.JnQePt!OdenLJiming, so you don't have to 1001 around with :r.eniog the
prog,am lor your computer · iI will do illor you'

Un like other CW l rainers, MorseMan Plus was designed by a c:w expert
(NE4 L) who knows whal ittakes to gel to that h igh level of proficiency . But
lhe best feature about MoneMa" Plus is ii's price. ror jusl $2 4 .9 5

you can get Ihe mosl ad vanced I,aine' . va i lb l e . nd you also
tecei ve the neat m a jor update hee when it i s released a s well a s lull
user su pport and m e m bersh ip on our BRS' " you warM to get
ucensec.uocrsce or jusl just enjoy eN, MorseMa" Plus is the way to go!
Give it a try "m d you'll ag'ee thaI MorseMa" Plu$ is absolutely lhe be!ol
Pc -besed MOfsa trainer available l

Ihree_Ways_to_Order:....(1) TOLL FREE with Visa/Me call 1
800·525--7235 (9-4:30 CST M-F) • (2) v ia our BBS (24hrs) :
(205)757-1348 or (3) send Check/MO for $24.95 (+$2.00 slh)

renaissance development
box 640 - Killen - Alabama ~5645

EJ
•

9500 CEDAR LAKE AVE SUITE 100

OKLAHOMA CITY , OK 731 14

1-800-70K-HAMS
(800-765-4267)
(405) 478-2866

FAX (405) 478-4202

~~ Oklahoma 's
~CJ~ First EXCLUSIVE

ss AmateurRadio Dealership
-TEN-TEC ·ICOM

.BENCHER ·HUSTLER
-NCG/COMET

-KANTRONICS
-B&W -HElL

·TELEX/HY-GAIN

Surplus and salvage electron ic parts
• Used equipment.

"The Souttnrest's Lou: Orerbead Dealer"

CI"Cl E 14~ "UOER se"VICE CARD
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OI CSO · Mllte,Handbook
0 ' l OOt Clr~ultl

Solid-Stat. EdlUon
t, IUJOIIMI M'__ .'HuiMJ

Willi lh ,"1 "'........., ..
"'nd_ , oos 1Iobb)1SU and
~ ill.....",. ..... to

,..arch for "" "P'• . Com-
","",ly "pJatod, lho hook " ,lK,,
<lUghly ,ndo'N and 'II IlKll .i,
. "il' af. d ••r1y illu",. ,N, 420
page" SI 9.S(J .ol'I .......

OSF.Ol • FI.e! Book of
MacMm ElI<:1ronicl Fun._.

"..-w t,Nt .'\001.......
lnob"C for a "I)' 10 .

. ......... ) .., """"""'" ••pM ,

and ..... m<MIO) -all ., "'" ......
lL""" Thi, U"'4"" c""op:ndium.
<boc k-full "r ptoj«"...ill """...
y.... how, ' 19.S(J

~16 · CW12. Prog•..".
'or A_IU' Redia &
EIec''''lf ICI It! JonqItC_

Tloc .10."0'''.' hobb) i". p.-l>-
" ........., __• and ""'lIni ...
.. ,II en....,- l -o<lOfllOd ......
g,a"" for '0"""" radIO and .Iee
"oni<;s in ,h.. lK..... ' I ~ .S(J

03ROI • WOtIcI Pres.
Se-fvlcn Frequencinl

"'ITYJ
~, 1100".... H,,,n·,,.'o•

WHO.ln'
A '''''''ptebe''''i •• ","ouoJ «>••,in~

Iladillleklyl'" ...,..s ......,,,,,,,n,_
,........i... III'n'<>..naI""" ......
,ce.i••n . '••mi...l un." . plu,
lh"", ..,...... ""'""""~ h....
C....... ~S W...w Preu s..-.e..
IMoadc..hn. i. E".h.~.•.,....
Origi.... ""'" 8<........ lI4 f'II""

~6l · Co"."od"... 54
T......b.e.-Ing&
RepWGulcll

t, R-.rC. . __
n... ""'....11 ",do y.. 14Cp by
>lOp """"gil ,ho ,,,,,,,,*'''In of
m. lin, "mpl. rep.". H' ~OU,

C"mmod,,,. to! ' 1'l.S(J

",.

AR04n · Low 8In:l OXi"9

ThiI hook """"" ).. boa 10 """"'
,100 .kall..... '" lho d,II......
furmo nf lliO. 80..... ,l(l _

prtJpIp'ion ..·"h efle<l"" ant... ·
"" .•qu lp1ll.n" .nd "p,,,."nll
•".",.., ' 10.00

AR2l1ll • SllnIllIe
Am_

V",,'II find rho laIN 'nf"""",,,,,,
""OSCAR.~'h""'8h 1l .. .."U ..
,he li S ...,01 11,•• . Inf()l'1l1a" "" ,'"
Ill< u'" " I'digi",1 ""Kk•. ,,,,,,ling.
.n,.n ,. IIUD...K , n''''>oe''"''l''Il
Of IIl<lIt' SS.OO

AII;2171 • Hint. e nd Kinkl
Y,...,. ", .. 1<' r.noJ lho ."",..cr ,,,
,1>:>, "id) p,of>l. m ' ,,"1 ha.< toocn
"'oh,"'n8 y..... Ide.. ,,,' ..."i"ll. up
)011' ".., for """,fonnble and df, ·
...... .".,ra'''''' \!I."

AII2456 • FCC Rule Book
(8th ed)

TIl.. N...· Ed.u"" u .1..-1 ~"
,._. The """"lid ,n ....
"- of the _ jor ...

pall< """'" "'" _ . ~
_ for~ ..1, noJou II1IllI

lea.. n ."

AR1U}(I · You. Gateway 10
PK\let AlldiO

hUed ..nh"'f_'orall ..... ·
""'''. otW. bool. ..II••, • .,,,,,.

''"'~ 10~ ............ """".
........ _, 110..- '" JCl.......,.
<qu.pmoot you.-l ...........

110.00

AIlOO46 • S8lelllle
UlM'\'W,..lI_ Hafldtlook

U_ one «nor ........ Itoo A_·
.....' Ra4ooOpenlo" llC>I:>d> '" k_
iq ",<le, to ,,,,,,,,,,,,no<af< "'.....llh
OSCAR ....dli.., S10.00

0'''''1' • E..y....p Anl"n....
lor RlldiO LIBtene...nd
He m. by f:d. ',,,,1M . ,'I""

l.il. '0 I••m ""'" '0 < ,ru.. 10...·
,...... n<-y-lO--O.....1 " ·.. EaJ.·.", "/If...........,II "'11' ~"". 111.$1

Ol[).l(l · OXP_
E"ective TlIChniq ..... tor
Aldio Amat.....

t, u.~ s, rw.. UIlSG
2~l'IBes.IO'llu>lnlions, " ,$0

02C}(I • The Commodo,e
Ham 's CompanIon

b,> Ji", Gl'ubb. K91:J
Itil pages of u",ful,n'"""",""",,,
,..I«t,"C •C~ oompul<'
for doo ham "'l 10 find
>p«wizod prOS rloo Com ·
lI'IOdOfo 'po<l", and
""",,' 1'.5<1

0!>C2~ • BaIIe ..C Clrculle
., ,\t".I~, R. f ill,,,,, 1J"". RQ",li• •

... •l.p hy ".p approach ro' lhe

bc"nni"!1 r.n>denl. "",hn""n. or 1----------- - 1
on,'II«:' , C"""" .......opts...""".

"'"' ..............~'n:dIO_'·
_ AC "mo~ ploblo"......
_y 10 read tonr. u,I-'Ie

1000'l0 · 1t90 Norll'>
"mef1l;ln Clllbook

L,,,. """ S(Kl,lH) 1....n'Od ,aJK'
.n..I<...... in .11 counl"'. of Nrnth
..." .., • .• . Gi... call,. n."",.' .•noJ
oJd..", iof"""",,,,", '211.00

10Rl90 • 1190 lntnmatlonal

ClflIl Q "'"
LOl4. »UO)I~ radio ....·
........0 ooantriol. .......ode >;' Ilh
Ame Cove", Sou,h A ,ica.
l;u,,,I'<. M"•• , nd lh.
P""if,,' ore. (e"· lu.i,,, o f Ha,..ai i
.noJ ,he U S """",..i""') 1.10.90

1SAm2 • ScIOli« end
Short..e... Anlwe, 800Il

by l1oi> &.l..
Whelhe, )"U ha•• d"r"'ully caku
lallnS ,..".Id limo ,".... o•• r. Ify·
illi'O fiBU'" out k,k>henT . mega'
he", . • noJ , bafd . "'" hook
..dl l'fO"ode ""' " . ... , ' 13.'S

AR04.17 · ARRL Repe8ler
Oireclory 1989_1990

Thi. cd"".. i, 14% 1"I",.nd io·
d ude. "".f 475 he...·,... ,'".o,inll
f'.~u<""i<. from 14 MIll !II 2~

GH•. Y,.. ·U al,.., r.noJ u'" I.I.JOO
rq:.la' n:pca1<f l" lInp and .....,
2:.'00 4o,'poaIO'r>. SS.oe

09Dn • 1l>e WOtlcl Hem Nel
OlrKlory b, MiA. ~'illo""li

:-.,..-...,,,nd cdUi"n n"" 0'.'
1'01 1 1" "ng. , Thi. lK.,l ,nlfo-
duc.. , 'p«iaJ ,""'''''' bam rad,o
...........k,.rlo! ......... you "b<"and
........ Y""'" boIIC !hom ifI, " .$0

01029 · ThotJlluet....ed
DIc1Ion-.y 01 ElKtronif;s
(4 Ih Ed. 198B)

...R_I.' P. T "r
"" Ii,,,. Gibili ..

0"., 4'\0 <ktail<d d,.v,inB' and di
og'om., 0 ••, 27,00) "'''''' . .. ad
d......d .n 6S1l ro,.' p,,,,,d<,
.In,. IM'd. and ...).'o-.Dd<•.
....-1 <ler,",,~. An """,tknl d",

~ for rloo ~'''' '" pn>ks
.... nus

AII201H • Complete DX·..
t, "'l.«I~, "",",\1

Vou'lllcano 110..- to ""'" DX_
110.. ,<> ..bIa,n h••d·I" '8" QSl
.ard.. ' 10.00

AARL Llclnse .........
Bq......... l\lI T_.~ lIN Woriof
.. tdr~ IWdit> for "'" ,...-~and

""""''''''1 "'....'h "'" criticall.
accl.imed ARRI. l.l"",~ 1oi<JnllU!
....... f". ,ho T""h"",,,,n lhrough
E",. CI... , ~ou ,'"II r,rlo! I"'"lftg
.a<h ."IlI 010""'"' • ",.p' The...
.re O«u,., ., . ,p1an,ui""" of
"'" ",",e".1 , rN .101111 "'i, 1I
f CC </UC"l"'" pool. and ........"
U)"

AR21U · TechniclaonC'-
l.lcft\M Ma",,", $6.00

ARnK.I • Gener8i ClaM
Lleen.. ''In,,.1 16.00

AROIM> • "dvln~ed CI...
LIe.n.. Manu.1 'S.OO

" R2.1\l1 • Ed•• Cine
Lleen.. "I"ual sa.1lI1

AR0410 · Y~ Anl"""

-"~ &.ltD publiohN of
.n",1n OIl V.,i•. n.: rial
,rom anidol. dill .. ,..,...ed
...'" poll>l>ed anoJ ••panJ<d by [ _

00-. La..""" 'I S.OIl

AR207.1 . N"yi~eAn ten nl

Not. book
No...", .. ,ll loam.•mon~ OIhc,

tI,,"P. how a ""' ud
..ha, JOV.- , i . df..," ......
for >lIan . "'"' --d...Mke , [ _

.........._ 13."

AIIOI94 • "nten...
Compend ium

M.,,,i. l , on .onic. i" ~ ".,h.

h>ps. YOlti•• fl:d""cd ...,. ao,<n
.... balu.... Smull Chart>. AllIen
.. polari:r~"",. .... odoor .'*"""1'

...~ SfUO

AII04llll - W1fB '...nt................,11_.0..1.1...· 11"1 1'.
T.Il. 110.., '0 II.<" ,he _ I"'rf'If1f1'

. "". nu, of un"1...",,,· iT< an'. n-

.,.,. and 'cni". I•• noJ ho In huild
Iu.....nd SWllbfidBOS. "".00

AR0:148 • OOP Nolet>ool<

t, n..lro..lfa.. 11'1".
i'te>eftc> .....,..,.. 'or
"'" QRP 'torIIa.....po I
.......,·!4aI ·onlfoi lod ,.........,...
'0 """" """,pic. Ir.n"",i••, do
"II"'. ,~ .OO

16S4! • SIIott ...ve
P'0P-II81lon H. nd boOk

I>y (>M'1:~ J<u:ob. ",JA. .~I(

" od TMCoh~. ,W XX
....,.. ",..l->Od Ni,,,,,,. Conti, ... up
'o-,he m.nu'. ,ofon",,"on and
. han>. and ",ode» .. ""","p pro
"";"1 YOItf_. 1"'1""t-- diu.
1S4,....pop<rtr.ck U.~

1I1f'\)14 . « Power SuP911n
lor You. ElI<:1ronle Pro/&C1

b,Ro~rrJ . TrfJi .r~,Md

Jnomh". I " Moyo
W, i'ten a' lhe ha>ic level. pe" ....,
fo. ,be too,in..... The ...ad<. i.
" ..n ,,,,,,,,II , k. " oni< rb<or) '"
undeNand lho ..-epb ••pIaI"'"
"""",p..c"",,,,",,, 'IS.~

,/>P1l6 . PK\le l U....·•

N~"'"
t, 800<1 R"P" U ...ST

Ovc. 90 d'.g'...... """" inN and
IfU••"M«"On, fo, p"pula<
T r-;Cs, I•• " " .....nd ",,,,,pul-
.rs, AJ.""i nu"-.noJ "',I" h",..-
" .. do. ","n,,"1 Brarlo! ...,.., '\l .1IS

... 110471 • Trl n. mission
line Trln.forme rs

by ,Jr. J~m S~.i,1

Thi. bool <".... 'Yl"'.' ,,' ,..;rlo!,
,n". "". m.'e,i.I•. fue,i",,·
• 1''''''0 ..·.n.l'o". ,frlCic", .
......, ...,..lTanoo .......
'H. bal.~ m....O'- .. II,,~

""l""b'" lcm. and ..... _..
...... II....

..._......... ~
A~ I ,\TELR

RAIlIO--

01865 • The 8 89I"ne.' .
Ha ndbook 01Am.le ur
Radio-2nd Edllon

.,a.., t...ur
Combo 1heoJ<y"""~ ;....
n.y· nlkrulnd lor.....'. alld
ptO"1dn __ ,.. daoooo.
_ h"l radIO """"'>On al'd

tt m"'''.... am"nftM. 'ta",m,, ·
, 10ft II ...,. alld In( <qu'I"""m. 4U)
I"'gc•. 29I,l lum.llon" 'lid O

ARIMO · ARRL 1190
H...cIbook (87th ed.)

C........ O'<e>" 12lXl P"F" aIld """.
21m ,.ble>. fiB....... aIld clwt.
Addod 10 ,hi, OOi,"'" ••• nc" .n·
l.nna projects 'rI<lw ,ng ,h"", hi ~h .

pe,forlt\llrl<.Ya8" j,,, 144. 2211.
.I'd 4.12 MHT ....,.""d by S'•••
"""'!o....ft. 1(1FO Ill.1ll1

ARllolCP. • SoIlc1 Sllle
~

Soii4 51.- [)nita" d.J.: l full nf

8U'od. ..... in '<lt1OIaI'OI'I------ei '''''"
"",.g", and ""'or 0f'PI"'''' ........1'd [-,,-,---,-------
""...·.il'l,,,.,, of ""'.,..... "an,mlt ·
'.". p" ..-cr , ..ppil. , .•nd ,. "
.4u,I"""'" ' 12.00

AR2UM • "RRL ""'enn e
0-

n.. .iRRL .............. Boo#. "'1"'"
..,.... "'" - _ ..- "'BhI~ ",.

pNod ""........""' --......
d.mon'al,. I..Mm "" h"", .

."gn. arlo! 1 of "'"
•n"'n....' '18.00

AkIO~h . ARAL Ope.elinll
Menuel

The ARRL ~",,,., M..n",,1 "
po<lod .. "h ,n'Uftl'IaIK'" "" 110.. to
....... ""'..",. .... of , ...., _ .

II..I..J<OII : i""'"IOt". """-'~
puICn. OSCAR. VHF·l·HF.....
Int,.. IIHIlI

AR'2W · L0II 8ooIl
S pi'el $l.S(J

ARRL BOOKS

030J'1 • Stlortwnva
Clanda " l.,e Confldenll.1

by (d"'! L /J.u~,

h""inallnl .u d in. _ ..... boot
.",...... all . ...ndc>t,no __•

'''I. .......,..,. """Ml)-otlk fre·
~. Cllhrr""'l""bll>locd ,nfor-
....~_'...r _ fJUdom
fil.......- "'hel-., :b r.ho-
....rel ' od..>-«W Ill, C"....n1

publ""';''''' 1I4 page>, Sll.SO

"" Com""lol,,,,.
Part _ Part _

~O'<l« IfI.MO I COMOI

,.. IflM02 COMOO

""'"" IfiMOl ="'""'.- IfI"f(lol CO~

El,,. ,~.. P,-,oll ,,~
=~

Lanze Code Program.-{Avalillble on 5~ · disk .)

1 1lC ,~n"v. complete sludy guide code:pmg~ for both lh(,
C64112S Commodon:. and the IS\-! compatIble. . F'Togram,
ind_ updated FCC que<>eiom. multiple choice all'....n. fur
mul.... ",hemati<; symboh. diagrams, and .,mul'llro (VEl
samplelbl.

01P:.l2 . TIMIPach lRMl io
Handboolc

by J~~afhQn L. .\fill."" /(RJT
_.. an ••".lIen, pia.., "f ...." k

W. 1l ....>rtI\ readIng f,.. t.>lh the
' ''pcri<noed a...J !*'u·
leer . , ..... dtr,n",,,,, .., to .....·

lnIr.-lot "1'"_."
-G_-yn Reedy W IBEL

0.1, $ I ~ .$t

ARIM . Ant......
1mpedM« I"t~hi"ll

t, tIIillr?J ,v, C""",
For1M ad.an;:od .......u., .n,.n...
do,iBn .nginoo,.•nd ",,·hn",.n.
Thi, i. pn""'hly ,he """'I ,·"n,p'. ·
he",..·• "'. ......, ,..,i' ",n on ,he
u... 0' Smith Ch.,,, in ",1.in8
irnp:danno mal<ho", "'.-.n.

'IS."

AR14n . Tu... In ' .... WOtlcl
wrttI PYm Radio IU' (lth ed)

8 rEd No... b ill""". Ea.IO' '" fUll.
....i.cd ,. " " '100 que"i""
pool, "" No cum, 1I.".n 00
No.cn,bc. I. l\l~\l .nd III"' , ('"dc -
'c -h '''8 . nd <1Xk'p.""'''. <as·
~l ,ncl\ld<d in ,ho kll

119.00
" 1I!4toI • Tu... In .". WOftci
8<K.""'~ $1 4.00

AII ... l41 • Interletenee........
no.. 2so.-p.,.e l>ool ........... from
an RA >Inolh', p<""",,1''''' _ ".
dllf}' of h.. nperlO""" .n ><~..,'"
'n..rf."'...... p....hlcm. ' 11.00

AR2197 • 08le 800Il

111.. """'ly "',."''''''' .. a ••I...bIe
aid ... ,he II f .".gn .nJ"'oc,.
I""hn"·,.,,. ,...11" .ma,.u, . anoJ n·
1"";""' 01. ' , C" m""'nl)' u>C<l 'a
bl... c~"h.'rlo!,,,,,,,, hard ·l' H "
mombc.k.'mulas 112.00

Uncle Wayne!s Bookshelf
Aw right, a 'ready! NOW, the popular electronics and amateur radio books you've
been hounding poor old Uncle Wayne for are here! Now you can build up your , '
hamshack library with these soft-coverfavorites. . . >7>

AR226 • ~'ng An
","",leu. Radio SI8Iion

n..s buoU... dnIpod '"_~

,ho toa...<: qunI_ "'" bo:'J, ...........)""w. F ,I"""IIl. a""",_.

r-,,--:=:--::=-,=-,--::=---::--=-==:--:::-1 .....~ ,'0f0d '1 ,00
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03SllO ° The Hiddan Signela
on Satettlta TV

., n.- f'. 11enuI/IfOOI
.... "... C...".... J,.

Nc.. t><>.>k ""'" ••nd toll. """" to
fUll< ,n ,ho "",nl ' ho......fIlb tof Tclo
pl>ono. Data. T01",. Tol<1~ "" . Fa< 
......10 S'I.............. of "'" TV
S. ,cIli lU . co.." cq.ipmut.
""'>!."....... ...'" '" tun<. ON, _
c"'C'"'llt''''''' """rot •;g... I, "" ,ho
..toll "",,, plu, .11 ....t>c."ie... H oi
P"$<> S19.50

0bS:l7 ° l i9QPa..port 10
World S end Rad io
., I" ...~ B"""*• .n,,_

/ .w.nr". 1M.
Y"" can ,,,..'" "'" ....w .. ''''''
I,n,.n ,,,, , V",, ·II tI<1 ,.., b ",,, <la

" n" and t,mc I tld•. t"" 19'K1
f1 u ~..·• GUldo . nd mo' •. l84
JI"IC> $1 ~.SO

" If a ~jn~k b<xll can , himc. t l>c
" creoty pe of thc ~tu ffy >cicnti,c. thi,
j, 11>c one. " _ Detwil F,a Prt'H

••.. ru n n y . b.illi. n l. b. "' dl
,. Re a d e n ",ill fi nd Fe y nm a n

cnorrl\OlJ,I)' ente rtain ,nll.··
~ ]h.. N~... y"rl;..,

" Did "- c n! throug:h life OOIicing
thin8~ ""hich dldn ·t quote fit ,nto "".
cc pre.:! d<>8 f1lll · •• -)';n cr Sa) D ie .
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" Surely You ' re Joking,
Mr. Feynman! "

by Richard P. Feynman
18GO I • Great book. great price!

Paperback. $8.95

OITO I • T.an .mill. ..
HUnllng : Radio Di..ction
Finding Slmpliflod
.., JeoqIo D. ,~«Ilnov....
n-s .\'. CerlH MB6L71 I-~;;;;;;;:~--336..,n.2.lS,11u>t< SI7.~

mE)~ . ABC'.ofEla c1.onlce
. , fArl JM"" II'......

Learn , ba.",. 01 dt<~ronic•. A

.--. "c. " 'cll ,lIu...a'cd
100:4. .. "'" fvndamenc... 01 dec 
'ron,,:o.nd ,,",,"'ot""" SIl.SO
O~ S I'" • S hol1w.va R,dlo

lilla ning wllh the E'pert,
"lA",! L Otn~,

Do)'UII .., for 1ooIr ......... ,n r.- of
• lad", ",",,,,,,, Ii.."'n.,. k> f.....
""",00' .nd """"'~ Then l""'", •
SWlc, ," OXc•. ' 00 , ....n" 1",....
abl, u'" "'"'" IIolp. $,U .50
I~SOOj • Communlutiona

sat..tit.. (3td Ed'lIon)
..,u..., l ... U_

1""1....... chop«" "" .:I'a"II<II,,·
,illfl hooo plan•. tran'f'"nJ• • kkn-
IIf",o',,"'. 'nt.....tional ..foil" .
.nd ......., S7 ....

O)F~I ° One E.....ing
ElKIronics Protect-

., C II. Grwf'"
fl ~S. e-:

Ih I"0ic< ~' tha' can hoa,,,,,"N.d i"
a ,imple"'>me ..,,, h i>o(l. , ,oItag.
--.... id· ....... od<ph<>no: holt.
.' _"'~Ir.... and 13
""""". no.. io Mi ca» lU ..ndc,·
....nd. C"Mable I""" "..",n>pl<1
i"S h,.,i,· CI.cl.nn,c. p,oJ""" 
""" hj"" 0'''' e'·C"'n{. "'H.k,

tJl.5e

~Ph7 · M......-ing ploCh'1
Rad io: T!MI Henda-on
Guid.

~, lJfJ"" IW/l""" A·.lTVIJ
Pack< ladi<> i> ,I>< 1><0 ....""
<apodI, .,........ '.. arc~ "' .
~nlC"'-, Wn nCft r....- "'"
a"'OlCu ' cn,h"",,,. m."<,,n.
P.d. , R....iu ..'ill ""t l ' ''' on 'ho
,'utt,ng ed$. of Ihi. d'lli"'l ""'""'"
n",.'1oom ""01...",,, SIl.5e

OIlWS7 • Weal ..... satallile
Ha nclbook

1>, Dr. RQ/p/t E. r"/lprl
llro, Ta" on Iw rilton Ihl> t><>.>k,o ...~ boIh c "'n<cd on<oI<1I'
...teIliO<' , and ,... n<"-
......". _Iocr .-II>..
...·'i.") ••present>. un""", blooo
"f ,nI01O,1,.""OII'I"'",i nJ 01«'1>011'
Ie> . m':I••olojlY, and .,I.o".u·

-------------
Uncle Wayne's Bookshelf Order Form

You may o rder by mail. telephone . fax. or ou r Bulletin Board . All payments are to be in US
funds . Allow 3 weeks for delivery .

• Basic: ElKtneity/,..........
., II.,., II . W",,<iJh

fn ,hI< r-".. c\e<:1ri<:It) ..c......"""cs
>e,,,,, "r 'cAt ", ..,h. a ...><l<." P"'"
gr'lnm<d fo.m.' i. "...J ,,, I""""n'
,.., tnaI<IUI,ft a"",,"1 and ~"') 

IO---.u.IId ...)

(l5F.OI ° Vol. I 'Illn '.., ....-
do .... 10t'" ""'''' c ol''' of <tt<"II,t
rmlll.mental., S II.50
0) E02 ° Vo t. 2 (H" .., ACm C
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Jim Gray W1XU

We are an Old People
We are a New People
We are the Same People
Deeper than Before

" OK, guys, line buSiness on all
that talkin ' stuff. I don't think there 's
much I can add 10 that. Anyway, I
galla run cause the XYL and the har
monic need a ride downtown . 73.
see you later. Be Iookin' tor you OIl

down the log."
.. .deK6MH BI

code. naturally. High cost of health
insurance. II ligures. One or two em
ers_Iforget what I asked.

Then we got intOit , tossing (he ball
around. I don't remember how, but it
started gelling really good. This net
was really gell ing off the groundl

The feeling of exc itement from way
back in my teens. a pride 01 member
ship in this family of unseen friends,
started welling up . Only this time
here I am a grown-up, with some
ease , some language skills , and
voila! A lot of the mike-fright was
gone. Something real easy started
happening . Real human beings
started talk ing and listening. What
did we talk about? Essentially we
talked about just that ... we talked
about what do we talk about , we
hams. and why? We talked about
talk ing about what we really care
about, instead 01 OSO by numbe rs
('73' included).

People started coming out. Some
hung bac k a l ittle, holding on to their
security " we" blankets, and their list
01standard messages. But it sound
ed like such lun, more people start
ed jumping 10 . Hey, these people are
really talk ing' Something ancient, or
timeless was in the air, or on the air
People were dropping their armor,
tossing of1their hats, slipping out of
their shoes. It started leeling like a
session around a campfire. Passing
it on to the next person became like
solemnly passing atong the " talking
stick" in a Native American council.
One talks, others listen. I mean, real
ly listen. When you have whole at
tentiOrl like that, you're either going
to run and hide, or relax into it and let
it draw Irom you wisdom you didn't
know was there . not something
you knew before, the usual things
yo u f i n d you rse lf saying , bul
thoughts you didn 't know and hadn't
thought belore.

Here this was happening on my
beloved, beleaguered, sort of nerdy
ham raoic. Wow! It took me back to a
feeling I had in the Upper Ojai Valley
at the end 01a grueling 3 hours in a
sweat lodge, stepping OUt into cool,
clear air, under the stars. A Chant
bu ilt up, and rolled through the night,
over and over:

Number 33 on your Fee<lbKk c.rd

.deK6MH• •

Dayton Repeater

A p relude to it happened along
about midnight on a h ill t op in
Indiana.

I'd been scanning 2-meter FM OIl

my little Yaesu HT and logged in
about 47 d ifferent repeaters. Wow!
Ham rad io heaven! You know the
leeling? But still the question, why?

Then on just about the lowest
channel l had logged in, lfound a net
in progress. People were checking
in, maybe a dozen , and at the inv rta
ton. I popped in with my call and
joined the l ist. Nothing unusual. I
wondered in hOw many other places
across America th is was happening.

Alter a lew minutes crtormauues.
the net control op asked for topics.

OK, let's see what comes up . Ncr

I don ' t know why h ams do it ,
knocking themselves out to build

and maintain, at their own expense,
the most advanced and intricate,
rea lly e xquisi te communications
syst ems. Amazingly sophistica ted
repeater complexes with multiple in
puts and outputs. Wide area nets.
And now super high speed packet
nodes. Why? Why do it? wnars the
percentage 10 it? What makes Sam
my run? What makes hams do this?

Now and then, l ike when I was
coming through Dayto n a w hile
back , I catch a glimpse of why it
might be , just a little piece of a pic
ture, like a haunting scene from a
halt-remembered dream.

Remember the great monolith that
was floating in spac e in the movie
2001? It reminds me of that. When
this great " thing" was about to un
leash its anciently-conceived pro
gram, folks qot the messag e:
" Something wonderful is about 10
happen!" That' s what the present
state of ham radio feels like to me.

There was a glimmering of it when
I was a teen-ager. One summer a
ham moved in up the streetlrom me
and I actually got togo into his shack
and talk to California from this little
basement in Dayton, Ohio. Immedi
atel y, I borrowed a paper-tape code
sending machine , practiced un
flinchingly IOf two weeks unlil FCC
exam time over in Columbus and
went there andGOT IT! Holy Smoke'
I was one 01these guys. II you don 't
know the thrill , well , you just don't
know it.

This was something tantastc . But
Why?

What was it atllor? And now, an
other 40 some years down the line,
with dozens more really exquisite
communications problems posed
and solved by hams, on thei r own
time, at their own expense, why?

Something wonderful is about to
happen. Or am I just dreaming?
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While bands above 20 meters
will close shortly before or aher
dark, the bands below 20 will be
gin 10 " shine. " During many
days 01 the month , you can
make some rare contacts on the
bands between 30 and 6 me
ters. m

CENTRAL UNITED SfAYES TO:

•
EASTERN UNITED STATES TO:

JANUARY 1990
W N ",,. '"' . w '"" ,. '"1 2 3 4 5 6 •

F-P P P P P-F F-P

7 8 9 10 11 12 13
P P-F P P P P-F P-F

14 15 16 1 7 18 19 20
P-F F-G G G-F G G G

2 1 22 23 24 25 26 27
G G G-F G-F G G G-F

28 29 30 3 1
G G G G
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Jim Gray W1XU
210Chateau Circle
Payson AZ8554 f

From Bad to Better
HF band conditions are ex

pected 10 be generally disturbed
for the first half cttbe month with
poor conditions concentrated
between about the 4th and the
14th. Atmospheric and geologi.
cal upsets could occur in this pe
nod as well.

On a day·by-day basis,
anything can happen.

Gradually , th ings will
improve from about the
15th toward the end of the
month, w ith good propa
gation worldwide .

Although propagation
this month is not general
ly as good as it is in the
spring and fall months,
the peak of the sunspot
Cycle 22 is rapidly
approach ing, and solar
fl ux levels wi ll be very
h igh. Because of th is ,
Ionospheric disturba n
ces may be sudden and
frequent. Your best guide
will be WWV at 18 min
utes alter each hour. Over
ionization can occur on
many days, causing sig
nal ao so rpnon on the
higher-lrequency bands.

Bec ause of the lo w
noise levels in the north
ern hemisphere 's winter,
the 160, 80 , and 40 meter
bands will be quite ac
tive during the hours of
darkness, and many DX
records could fall , as long
as magnetic field activity
is quiet.
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