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The NEW! /C-IV21AT

TelephoneStyle innovation'
Full-duplex operationhas alwaysbeen pos.

sible. but nOI very practical.
tCOM's changed all that. The W21AT is

the first and only handheld 10 give you full
duplex that works like a telephone.

"Over" is over!
We added a second microphone, unique

elecuonics,and wrapped it inthesleekestbody
ever. TheW21AT looks as good asit performs.

We added Single Band Dual Receive
(receive 2 signals on the same band simulta
neously), and Cross Band Repeat (receive a
signal on one band, retransmit 11 onanother).

And "smart" memory for easy recall of
preset funct ions.

And automatic sensing thatmatchesoutput
power to incoming signal strength to extend
your on-air time. And more!

Howmuch more? Call ihe I-CO\-I LIKE!
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2. Leaveyour name.address,and the
name oftheproduct you're interestedin
in thiscase, the W2 1AT.

Within 24 hours,we'll sendyou REAL
infoabout the W2 1AT: howand why it
was designed, spec sheets, field tests,
reviews- everything you need todecide
if this is the radio for you.

Gi..,c it a try! See howeasy it is 10
communicate with the world leader in
amateur radio communications.

rCOM's 1993 product line is going to be one innovation after another. To keep up with the
breakthroughs, you'll need the [-COMliNE: your hotline for new radio info. Use it /lOW

for the latest on the W21 AT, featuring dazzling duplex operation!

Telephone Based lrformation'
Our I-COMLIKE is free.iI's fun.and

it's the best way e..'er of making intelli
gent radio buying decisions.

Here'sall you do:

I. Dial 1·800·999·9877

The NEW! /.£:OM IJNE
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ATH'" - BAR GRAPH FREGUENCV COUNTERS

Check out the ALL NEW A TH-15 . .. It's FAST I

STARTEK INTERNAT/DNAL INC

The ATH-15 can ACCURATELY READ an input signal. DISPLAY the frequency
and AUTOMATICALLY switch to HOLD status, in lass than 8% of a second II

ATH-15

SAY GOOD-BYE
TO RANDOM
COUNTING &

FALSE READINGS

MADE IN USA

• A TH1II
• AUTO TRIGGER & HOLD A TH

lIl refers to OIJ'" exclusive new AUTOMATIC TRIGGER & HOLD circuit with
• ONE-SHOT ATH'" OPTION AUTOMATIC CLEAN DROPOUT. With ATH" you can say good-bye to almost all
• AllTOMATIC CLEAN DROPOlIT of that annoying random counting and the raise readingS we have become

accustomed to When using portable counters. The model ATH-"S is an ULTRA
• 800% FASTER RESPONSE TlME HIGH SENSITIVITY, 1 MHz to 1500 MHz rrequency counter with an INTEGRATED
• UL7RA BRIGHT LED DIGITS BAR GRAPH circuit which hJtantIy displays the signal strength of an input Signal

from < 1 MHz to over 4 GHz. When the A TH- featLQ is used, the counter
• MAXIMIZED SENSITIVITY< 1mV typ diSplays the last readable signal received. It automatically triggers on a readable
• 3 to 5 HOUR NI-CADs STANDARD signal and automatically SWitChes to the "hOld" status when the signal dissapears.

BATTERY CHARG~ INDICATOR Because of AUTO TRI13GERING. the f..st reading is correct II the signal stops in
• ~ the middle of a sample 01" gale time, the last complete accwate reading will be
.4 GHZ - 2 INCH LED BAR GRAPH d~~yed and the unit switched back to "HOLO" status, hence the AUTOMAnC
• 2 RANGES _ 6 FAST GATE TIMES C N DROPOUT prevents the display of erroneous data, all this is dOne
• 1 PPM TCXa STANDARD automatiCally, with handS free operatiOn. and it works great III

We are further responding to user requests by off6flng a ONE-5HOT A TH"
• HIGH STAB O.2PPM TCXO OPTlON cptcn, This consists of a ONE-8HOT seect switch, a push button RESETSWitCh
• MANUAl HaLO FUNCTION and tv«) LED Indicators all located on the top of the counter (not shown). When

this functiOn is used, the firSt readable signal that triggers the ccume- will be held
• BlANK DISPlAY FUNCTION on the display until manually reset One push of the reset button will reset the
• 9-12V AUT~1TY PlIVR JACK display to zeros and enable the one-shot circuit a~n. The display can be blanked
• S~srCsblll ALUMINUM CABINET Of'turned off pending the auto triggering from an tnput signal, which also saves

power under batteoy cceraucn,
• 1 YEAR UMITEO WARRANTY RESPONSE TIME, delined as the time from the beginning of the input signal to a

stable, accwate. readable display, has been etamatiCally speeded up. The
RESPONSE TIME is actually 800% fast6l" than previous models and "you
consider not having to manually tIYow the hold switch. at just the right time, the
A TH_'flJ is lunCtionally the fastest counter you can blJY II

ALL MODELS
IN STOCK
WE SHIP

SAME DAY I

SIZE: 4"H X 3.S"W X 1"0

*ATH-~S FREQUENCY COUNTER
WITH Nl-CAOs & 11OVAC ADP $235.

FACTORY INSTALLED OPTIONS:
IOI8-ATH·15 ONE-SHOT ATH" 40.
IHSTB..15 HIGH STAB TCXO O.2ppm 100.

ACCESSORIES:
lCe-90 BLACK VINYL ZIPPER CASE 12.
ITA-90 TelESCOPING BNG ANTENNA 12.
fP·110 PROBE. 200 MHZ, 1X·10X 39.
,MOO71C CABLE FOR MFJ·OO71208 10.

STARTEK INTERNATIONAL INC

398 NE 38th St.• Ft. Lauderdale, FL 33334

CHECK IT OUT.• • BEFORE YOU BUY A COUNTER
Does Bar Graph give INSTANT readings or 3 gale times delayed?

Does Bar Graph work on every range? Over 2 GHz? With HOLD on?
Does HOLD SWitCh CHANGE the GATE selection when tu"ned off?
Does uniI: SEL.F<>SCIUATE • rencom count with no Input signal?

How many SWitChes needed to seleCt range? Gate times per range?
How lOng dOeS UI'lit operate with batteries? One holl"?

NO PROBLEM with a STARTEK POCKET COUNm' E"'R"O" "

Orders & Information
305·561·2211

Orders only
800·638·8050

FAX 305-561·9133
TERMS:~ otvuvn for FIGrida add $4 + lax.us & Canada· add SIMI ($4 min· $10 max). olher8 add 15% of
IoWl. COD fee $4. VISA, Me or DISCOVER aocepled. PricGfI
I apecl"1Ca~ .ubject 10 change wilhoul notioe or obligalion.

CIRCLE 247 ON READER SERVice CARD



• 1 YEAR WARRANTY

$549.95
SUGGESII!D UST PRICE $695.95

PlUS
EARLY BIRD DISCOUNTS

SAVE UP TO $250 VALUE

QUALITY - PERFORMANCE - VALUE - FACTORY ASSEMBLED
A MUST FOR EVERY SHOP:
The SASOO Spectrum Analyzer Scope
Adaptor works with any Oscilloscope...
Just one connection to the Vertical and
Trigger inputs and your scope becomes a
full function Spectrum Analyzer... Use
the SASOO as a Pan Adaptor...Tune up
an HT Radio.. .Tune Filters, Duplexers,
Cavities, Mixers and Receivers...Check
RF Cables, RF Amps RF Connectors,
Antenna Systems.. .Evaluate all RF based
Systems...All this in one simple to use
low cost instrument the SASOO Scope
adaptor will compliment any Ham Shack.
Radio Service Shop, RF Lab or EMI
Test Lab.

EASY TO USE AND HOOK UP:
The ITC SASOO Analyzer Scope Adaptor
provides unsurpassed performance, with
just half a dozen easy to operate controls

and only two simple connections to your
scope you will be on line in no
time even if you have never used a
Spectrum Analyzer before.

FEATURES...FEATURES:
The Baseline Clipper controls the low
end signal to noise ratio. The Video
Filter rejects high freq. noise. 0 to - 40
dB adjustable input Anenuator... The
variable Dispersion control provides full
screen signal displays from DC to
6OOMHZ.. . The eleven position Center
Frequency select switch and ten tum
Fine Tune control, combined with Opt. I
50 MHZ Marker Generator makes
accurate frequency identification easy
with the SASOO... The DC to 600 MHZ
dispersion control allows full 80 dB 00
screen dynamic range without
degradation of the vertical signal.

PERFORMANCE and LOW COST:
The SA500 Spectrum Analyzer Scope
Adaptor utilizes lTC's Proprietary Log
Amplifier, which provides -110 dBm
sensitivity (.7 microvolts) and 80 dB on
screen dynamic range... Features only
found on Analyzers costing thousands 0

dollars more... . Now, you can have all
these features when combined with any
scope without spending a small fortuoe
and you don't have to settle for a tried 0

boat anchor from the local swap meet...
Now. you get full use of your scope when
combined with a SASOO Spectrum
Analyzer Scope Adaptor. Not a Kit.
100% factory assembled. Full 1 year
warranty. MADE IN THE USA. If you
have been waiting for a low cost high
perfonnance Spectrum Analyzer at an
affordable price buy today and take
advantage of lTC's introductory offer.

MODEL SA500 SCOPE ADAPTOR ••••••• II•• price \695.95 INTRODUCTORY PRICE $549.95
v.::LS:5J Opt. 1 50 MHZ Marker generatar... II•• price 200.00 CALL fOR EARLY BIRD 5PECIAL III!!!!I
~ 0l1t. 3 + /- 5KHZ narrawband filter.. II•• price 450.00 INTRODUCTORY PRICE $300.00 t:::=::

Teloscoplc 21 n flexible right angle antenna PRICE $9.95
SPECIAL INTRODUCTORY OFFER CALL J-800-232-350J TO ORDER OR INFORMATION

All. PRICES AND SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE OR OBUGATION. MIC. VlSA. AE, DISCOVER, CHECK • MONEY ORDER OK.
PRICES P,O.B. NCIo'pOrt Bad! CA. (USA). CA RESIDENTS PLEASE ADD SALES TAX . DEALER lNQUJRFS wacosre.

DiBtributed By Navtec 1303 Avocada Ave., Suite 193 Newport Beach, CA 92Ii6O 714-552-1469 FAX 714-721-80&
CIRCLE 3 ON READER SERVICE CARD
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look at how many tons of hamlat you
see waddling around. Tsk.

There are plenty 01 great things you
can cook which will help keep your
weight down, things which you can
whip up in minutes . Fo r instanc e,
!here's Uncle Wayne's Onion Slumgul
lion, which I gualantee you" love. And
it only lakes maybe 10 minutes l rom
start to rlftiStL

You dice up a 3" o nion , s lice a
quarter cabbage Into quarter- Inc h
strips. quarter a l ' chunk 01 Polish
Kielbasa aro een cut the quarters into
tfS" slices. You' re almost done. You
put ee this into a large hying pan with
some bacon fat to keep it from stick
ing, turning It to prevent burning.

While that's cooking , b ri ng tw o
cups of water to a boll In a small
saucepan. Add a crunched up pack
age of ramen noodle s and cook for
three minutes. Strain the noodles to
get rid 01 the water and add the lillie
package 01 flavoring. By now yo ur
onion and c abbage mix shoul d be
done. Tum off the fire, mi~ In Ihe nee
dles and serve.

I add salt while I'm cook ing, plus
plenty 01 black pepper. You can try it
bland, but then g ive it a try with a
heavy pepper hand. Vegetarians can
leave out the pieces of sausage. The
above makes et"IOI.9'l to feed two !of a
fast dinner. I often make up a oouble
portion and pullhe leftovers into the
f r idg e to be warmed up in the mi
crowave oven. Tastes like fresh-made.

II you haven't been prOVident
enough to make some homemade
applesauce to go with the Onion
$Iumgullion, you can make some in
about five minutes. Allow one medium
apple per person and slee into a mi
crowave dish, skin and a". You want to
start with a tart awIe, like a Baldwin,
Co rtland, Macintosh, Northern Spy.
Transparent, or Duchess, and nor one
of Ihose crummy b land neuctcus.
Quarter the apple, cut 001 the core (a
grapefruit knife does this well), cut the
quarters into four chunks so they' ll
cook lasl. Add a handful 01 raisins. a
couple tablespoons of Brow nuraled
suga r and a hall inch of water. Cook
about three minufes In the microwave
and you'l have a great companiOn lor
the Onion S1umgulliOn.

h's been awhile eeee rve given the
recce lor Uncle Wayne's Hurry Curry.
so keep after me and I'. write it up
again. It's fast, fabulous, and diellood.
or course, if al you've ever learned to
eat is ha mburgers, then I can tell you
how to ma ke the best hamburger
you've ever tasted. ancI last too. I en
joy CClOIU'lg, bul l Iika things t can fi ll. in
a lew minutes. Ask me about Uncle
Green's Beans.

One more thing-how about a low
calorie dessert? My lavorite Is sugar
free Jeuc with a bunch 01 fOJIt in it. The
only calories are In the fruit. I prefer to
use two large packages of orange Jel
10 (130 calories) and mix in a can 01
water-packed sour cherries (save the
juice, it's delicious to drink), a can of
crushed pineapple, and a can of free
stone peaches (cut into chunks). This
make about lour quarts of lrult Jello,
which lasts me a couple weeks, a nlce
ow-cao ne dessert, even w1len served
with a teaspoon of light a eam on 11.

11Hmm, this is making me hungry.

What's Cooking?

If you want to live to be 70 ancl take
advantage 01 the free slQing us septu
agenarians enjoy, not to mention gel
tlng those full Social Security pay
ments, even If you're still Working ,
you're going to want to have stopped
smoking earty on, laken it easy on the
beef, and kept your weight down. The
neld time you're wandering around at
the Dayton Hamve ntion, just take a

a good part 01 our tax money doing?
We're In Somalia now. The pres

sure is on to gel into the Serbian
mess. Hussein and the Kurds are at It
again. Then wen be worrying about
the extermnancn 01 zillions In south
ern Sudan . And tu rther k ill ing in
Ethiopia. We're already laced wilh a
grOWing interest by Muslim fundamen
taijsts in killing us infidels In around 50
ccorares. I loved if: when the SomaliS
_ were trying to save trom starvation
stoned us for being Christians. Ou r
media can have a ball getting us in
volved in endless messes. MaYbe we
should go in to India and pacify the
Muslims and Hindus, who've been
killing each 01t1er lor generallons. How
about the terrible mess In Burm a .
wtW:h rve viSited and seen first hand?
And the genocide in TImor? Sri lan
ka? Chad'? What about the native FI
jians who want to kililhe Indians? The
Azerbaijanis want to kililhe Armenians
and vice versa. How soon can we get
Tom Brokaw into the breach?

Now that we've beat commun ism,
all that's lett is to whip the rest of the
world Into submiss ion. But Ihe one
Ihing we're not going to need is any of
our ham bands.

WgZH7JN
~v.V.J1t

SI3 F~St..a

~ N.... V...I< 130gg
U.s.A.I

eree the mil itary need today lor any
wars we can Imagine are already In
full use.

The military are in no more need of
a bunch 01 ham tenos than they are of
a bunch 01 lat olel men to dran as co
erators. In lhe 1940s our average age
wa s in the low 30s, With 80% 01 all
ne w hams being teenagers. This Is
why 80% 01 all licensed hams were
dralled into the mUllary duriog WWll.
And _ did indeed make a big differ
ence. I joined the Navy in 1942 and
breezed through th eir elect ro nics
school in nine months, emerg'ng as e
radio . radar and sonar expert I had
the option of working in a research lab
In Washington Of going to sea. I chose
submarines and as a result had a
bunch of exeiting adventures.

Today's communicalions eqlilpll8i.
is COl11)lelely packaged. The frequen
cies are built in, complete with the se
curity systems_We don' need opera
tors to copy CW anymore. We don't
even need technicians 10 repair bro
ken equipment in the field. If it breaks,
a module is substituted o r else the
wh ole un it is replaced. How many
hams do you know who service their
solid-state synthesized rigs when they
go blooey? We sere' 'em back for lac
tory service.

The milllary have no use these
days lOt hams lor anything. They don1
even need our bands anymore.

There's a g reat controversy over
what ro le o ur mili ta ry sho ul d b e
g eared to play in the future . Are
we going to let our media Suck us
Into one adventure after another on
the basiS 01 our heart st rings being
puled? Is this what we want to spend

Another Bummer

Number" 1 on your Feedback e.rd

Wayne Green W2NSD/l

NEVER SAY DIE

A letter Irom KH6COY mentioned
the militery being a supporter 01 ama
teur radio as a way to preserve fre
quencies lor their use in time or war.
Yep. that was one or the unstated ben
ents of amateur radio back wheo I was
a whipper-snapper • • . back when I
still had mere hair on my head !han on
my chesL Wen. both war and technol
ogy have changed so. tar's I can see.
this Is just another relic of the past,

Sure, wtIen WWII came along and
we got whomped at Peart Harbor, we
had to start almost from scratch and
buld an anny am navy, OClfTl)Iele with
comrTVJrications. Lordy, when I report
ed aboard my submarine in 1943 one
of the twc rad ios we depended on
was st ill a 1920 s·vi ntage TRF set.
ThaI's right, from before the super
heterodyne! And when I worked for a
few months for G.E. in Schenectady
(before join ing the Na vy) making
portable fransmltlers lor the Army, the
design had been finalized in 1935. I
couldn't beli eve how cur-et-date the
stuN was we were bui lding. Apparently
no one had made any plans for pursu
ing a war, so they had to go with what
ever they'd been making several years
earlier.

Roosevelt quivered with rage when
the Japa nese bombed Pearl Harbor.
His rage should have been with his in
telligence people and our military lor
being asleep, not lhe Japanese, who
did exactly Ihe rig ht thing . T hey
knocked us fo r a loop and quickly
spread out all through key areas 01
Asia . The Japanese high command
wanted to stop us up front, grab a
bunch 01 badly wanted te rritory, and
then sign a peace treaty wtW:h would
let them hold everything they'd coo
quered. They misjudged our dudgeon.
We then went ahead and g radually
out-invented them in radar, out-pro
ducecl them in weapons, and ground
them down. The alornc bomb was Just
the capping high-tech blow.

In those days we needed the ham
bands lor military communications. 0 1
co urse we had a co uple years in
whiCh to invent and build our eiectroo
ee and communications systems . War
Is completely different now. The Per
sian Gull war lasted a few days, nol
four years. Communica tions systems
lor war use eese days have to be In
tegrated into weapons systems. They

have to have been in operation for a OSL of t'- Month 10 ente< j'QUI" 0Sl. .... _ in an envelope to 73, WBI"'lI a..., Inc., 70 RQul,
long time so lhe bugs win have been 2Q2.N.Pete~ NH 0345lI. Atln:. OSL 01 h McnItt. Wll'ners flIQlliye a ona-yell'~
worked out. Whalever radiO frequen- for~J 10 1'3. Entries not in_elop• • c.rd ba .xqiled.
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Kenwood's new TM·742A
(I44MHz/440MHz) and TM·942A
(144MHz/440MHz/1200MHz) FM
multibanders oHer prime
performance plus unparalleled
freedom of choice for installation
(optional kit).

• High power
MoxirrMn iF DU1pul is 50MIlts (lHMtlzl. 35 wcm
(.U ilMltzl, IJld 10 Wllf1S tJ200Mltzl.

• Wideband re<eivet' (overoge
The ' ,..142A rKeiYes hom 118 10 114MHz IJId 410 to
410MHz; tnmmit rollQeS ere 144-148Mllz and 438
4SOMHz. The T.lA-9m lIllds "'74G-1301J,lA/lz ronge.

• Hew I. ilipravH dellKhable frCNII ponti
The~ ood UllTho!~ (llJI be~Ied f. 3"WIIy
C1;mellielKe. (willi Df(.J.4})

.100 _ mory dlalnels
The 100 mnroon memory d'Klmels fol ll'lUkble to. ijliT
operation) ( Ill be 9'ouped inltl 5bonks for lidded tonvenienl:e.

• M.ltiple KO_ -odes
(boost from 8S«In modes per bond.~ CO (carrief.
operated) IIld TO (Iimt-opefllled) scan SlOpS.

• Tri-band re<.ivefdispkry
The TM-942A (QII receiw/Gsplay 0111... lmis llUMHz/
440Mllzj 1200MHz) simu/tooecWy. fOf l!le TlH42Arbtre
Ir' four opliold bond lWIits: 2SMttz (SO worn). 50Mllz (SO
walT5J. 220Mlll (25waIlS), and I200MHztID'MImJ.

• Cross-bond "pRier, dllol4n ","'tr,
filed-bond repeater

• Single-knder simptidly
Irdtpendenl SOL and VOl (onlrols lor exh bond eoobleflIpid
r~nse,

• S meier squelch and 0"0 sq"elc~
Weal: ~1lO1s canbe shut out. NoiseSIIuekh is also available.

• Supplied multi-fundio. microphone
Enebles direct frequency eolry.

• Clock ond limer
Indudes st(lpwatch, alarmand en/aff timer Iu(l(tians.

• Wireless remole cOllfrol fundion
AD1Mf transce iver canbe used to cantril! I'll rioos settings an
theTM-1 42A/942A.

• Built-in DTSS ond pager funtlion
TheTM·742A/ 942A alfefs DTSS(DuaHoneSquekhSystem)
lot selectivecallingand paging usingstandardDTM! tones.
Elapsed time is shown bv ttle tone alert system.

• Supplied accessOfies
Mounting bredet, DCcoDle. fuses. me, mehook..

• Choite of amssories
Alui ~ne of me, speakers, and ettler O(cesSOfies is available.
See VOt.J authorized Kenwood Amateur Radio de<ller for detois !

'jpedficrrtiorn guomnrH<J foI.4wrlU bend ltSI 0IIIy,

TM-742A ~

KENWOOD U.SA CORPORATK)fII
CQMMUNlCAhJNS & TEST EOUPMENT GROUP
P.O eox Zi'7as. 2201 E. llc>,• • · z-'
I.""'IJ-. CA !iOlI01~U5

KENWOOD El.ECTR()N!CS CANADA INC.
eollI~_ " . o oga
0.-,e.- L5T 158



T. C., Victor ia, Australi a As an
avid reader of your magazine, I cer
tainly enjoy the cp-to-cate articles you
have. Apart from being economical to
build and in the original spint of build
it-yourself amateur radio, they are also
of great educational value. I only wish
your distributors did an even better job
as I seem to have recent difficulties in
receiving my copies. One further crob
lem Is that you guys seem to take a
long lime to get things right-two cor
rections to the PMP and still mistakes.

One lip to PMP builders which I dis
covered the hard way was the way
pins 6 and 8 were tied together on the
original circuit board. It won't workl Pin
6 on the TCM Chip has a divided clock
output which stops pin 8 from talking
to the computer. My suggestion is that
you guys ought 10 set up a lab of your
own like the ARA L and duplicate cir
cuits submitted to filler out potential
errors like this. You would make life a
lot easier for your readers.

Anyway, after all this grumble, as
my subscription Is due in July 1993, I
wonder If you would be so kind as to
reward my loyalty with a year's free
subscription. After all, our diminishing
currency versus yours is gradually
making your journal out of reach.

bends as a conllngency we would
have lost them a long time ago, I used
to sit on CINCPAC's frequency cocrdt
naling committee in Honolulu back In
the '60s and I know what's In their
minds.

I am an old Stuyvesant graduate,
and we had a ham station (WB2CLE).
I went back for a reunion last June.
Yes, you guessed ii-no more ham
station. It Is sad how ham radio has
gone down, just like the rest of our ed
ucational system. When I started with
the Voice of America, about 90% of
the engineers were hams. We all had
to have 1st class licenses, etc . Not
anymore. You are right-ham radio
went downhill with ncenuve licensing.
00 you think we can ever turn this
thing around?

Now something for 73's readers . I
just completed computerizing all my
old logbooks. What a job! I operated
from Wake Island from 1962 to 1966
as KH6COY and KW6DS. I still have a
handful of KW6DS cards. If there are
any collectors out there who made
contact with me and need a card I
would gladly oblige if I can verify it.
Send a self-addressed, stamped en
velope.

T. C.-We're currently negoliating
with a new distributor in your part of
the world, so hopefully Ihings will get
belter soon,

ThankS for Ihe coffections to PMP.
We're a small outfit here and we sim
ply can't afford the expense of e test
ing lab. We rely on our authors to
make sure their stuff is clean, and we
rely on our readers 10 tell us when we
screw up.

Nice try on the free subscription.
Unsuccessful try, but nice . . . David
N1GPH. II

Wil liam A . Sc herr, Jer icho VT
Wayne, I thought your piece on RF
health hazards was simplistic whi le
trying not to seem so. I use a window
mount, Radio Shack telescoping or
field-expedient antenna to transmit.
I'm still waiting for my ticket, but I am
an ATO for my Nafional Guard unit.
They told me all about RF radialion in
Basic. Short rubber duckies aren't any
good, period.

I enjoyed the piece on the micro
mag antenna, but my XYL still won't
let me put one on her jeep.

I like your altitude: keep it up.

Arnold Samuels KH6COY, Ocean
Shores WA Wayne, while I agree
with you 99.999% of the time, I must
take exception with you on something.
Oh, t know we can't teach the old tarts
anything new. I do feel, however, that
we have to make a start to teach the
new generation of hams that ham ra
dio is not an entitlement program. I
know we have lost our value to soci
ety, but It doesn't have to be that way.
I also know that you are aware of the
fact that if it were not for the military
needing these frequencies in case of
an emergency and considering our

what end of an iron gets hot BUT t
don't build. I welcome articles that dis
cuss problems of equipment and the
uses of same.

Again, 1am an operator and user of
equipment. I want to know more about
the uses of test equipment and how to
use it. I want to hear about the pros
and cons of equipment. I want to know
about the differences and how to use
them to my advantage. Gordon West
WB6NOA was of great help when I ln
stalled a 735 in my boal. I phoned Mr.
West on a couple of occasions with a
tech question concerning mobile in
stallation and he was always helpful.
Ditto for Bob Heil about his speakers.
Got the idea? I am not into schemat
cs.

Wayne, I enjoy your editorials. I,
too, am a WWII USNR type, from
12107f41 to 12/18145, most of it as a
photomate tet Class with flight pay in
an interpretation outfit. I, too, was a
newsreel cameraman for CBS station
WBBM TV, and f, too, left the camera
and with a partner ended up With the
largest 16 mm film processing lab In
Chicago. When I sold it to my employ
ees, II was 100"/0 video.

There isn't any way I am going to
send $ for your ranting and raving.
YOU ARE SUFFERING FROM TER
MINAL SANITY. I know the symptoms.

Morris-I agree! I 'd love 10 see
more sruaee on the topics you de
scribe. In fact, why don't you take a
crack at writing some!

As for the charge of running so
many construction articles, we plead
guilty as charged. Our reader feed
back cards always, without exception,
list construction articles as the number
one topic our readers would like 10 see
more of-and we already publish
twice what the ofher ham magazines
do .. . David N1GPH

Number 2 on your Feedback card

From The Hamshack
some self, which I don't advise but of
fer by way of astomsbment.)

I have heard good reports from the
KLM beams, but slacked Hy-Gains or
Mosleys will outdo even those. If your
locale has high winds, as we do here,
I rever Telrex beams as Ihey will take
ice-rains that thicken the elements
several inches without falling in the
wind/rain.

Don't forget a quad of phased vet
ticals (or at least one vertical) for the
low bands-40, 80 and 160m will
have some good times ahead. I have
heard some of the more interesting
rag-chews on 160m in recent times.

Enough soapboxing; keep up the
good fight, and tell it like you see it.
Amateur radio needs a dose of Green
jetapenos from time to time.

Chuck Reik N8WOH, Garden City
MI I would like to comment on the ar
ticle by John Rehak N6HI reviewing
iambic keyer pack:lles, which appeared
In the December 1992 issue of 73. I
found this art icle to be extremely inter
esting and informative.

t would like to offer a suggestion
that would be of benefit to those of us
who are aficionados of the straight
key: Perhaps a similar article mighf be
possible. I have no Idea what percent
age of your readership is of the same
bent as I, but I would think that there
must be a few of us. Apparently, there
are enough of us to warrant making
straight keys in quite a variety.

Wa lte r E. Tay lor K4VI, Char
lottesville VA Wayne, I just read your
NSD column in the December 1992 is
sue of 73 Magazine.

Your remarks about the rainfall in
Ketchikan, Alaska, prompted this reply
to you. You were not even close to giv
ing the correct value of the amount of
rainfall In other places of the world and
the US. Look up the weather records
for the interior of Kauai in the Hawai
ian Islands. They have averaged over
500 inches of rain a year for many
decades. There is a rain forest In In
dia/Pakistan that averages more than
530 inches a year, Both of these
places make Ketchikan seem like a
desert.

LETTERS
Michael A. Moore N7RY, Estaca

da OR Wayne , I see you are search
ing for comments on the "Dream Sta
lion" (November 1992 issue) and I
can't resist making a comment or two.
For my money, th e ICOM 765
transceiver would make a rea l start
on your station. It runs AM/SSB!
CWJFSK with over 100 watts out and
stays cool doing It. It has quite a raw
switches and buttons. though rawer
than some other current HF offerings,
and most allhem you can happily ig
nore. I am not sure if you run much
RnY these days, but il you were qo
ing 10, the "real" FSK cone with a digi
tal synthes izer is light-years ahead of
feeding audio to the SSB input.

Now CLOVER is coming out, and
we wi ll be back 10 audio tones Into
the SSB again, but the 765 Is about
as clean on ssa as you can find, so it
would handle il. It has a nice speech
compressor that is clean for ssa as
well. Let's not leave out CW---it runs
full break-in arc has a built-in iambic
keyer. You just plug your Bencher or
whatever in and you're set.

I have run RnY and CW contests
with the 7 65, and i f I had more
time/better antennas I th ink I could
get some real weacecen

There a re limes when 100 watts
won't do, so I guess one should have
a decent ampl ifier. I personally like
amplif iers tha t are suited for RTTY
use; too few are these days. May I
recommend the Ten-Tee Titan or Bill
Henry's 3K? (I know Dick Ehrhorn's
devices are so lid ly built but at last
glance his un its were price d a bit
higher.) The Titan will handle key
down RTTY for contesting, and is
probably O\ferkill for SSB and CW, but
I hate smel linglinhaling smoke In my
shack, and I assume you value your
lungs equally highly.

My favorite ampli fier is a home
brew pair of e-aoos that my father Art
K8LXF and I put together 30 years
ago, with a huge plate transfo rmer
and silver-plated coi ls, the ta tte r
mostly for looks. It has 318" solid sli
ver contacts on the coil switches, and
has lasted many hours of RTTY FSK.
If I cannot work a station with that. it
is seldom worth turning the man on
to try any further until propagation
shifts. Morris Bleckman N9GVA, Lincol-

Towers are another hassle. The nwood IL I just received my January
easiest to put up these days are the 1993 issue of 73 and I think you have
aluminum towers by Glen Martin En- forgolten me. I am not a builder of ra-
gineering, with a HAZER trolley on dio equipment. I am an operator. I ad-
them. I use his trolley on 50 feet of mit I got into ham radio about five
Rohn 25G to play with different an- years ago without any background in
tennas. Jf money were no object, the electronics . At this ~me I operate my
Telrex steel poles that turn would be ICOM 751A, complete with a ss-toot
the ticket for the lower part of the tube tower (I dug the hole and poured
sunspot cycle coming up, but that is the concrete) and a KT34a tribander,
not in keeping with Yankee frugalily. plus a G5RV and an R7 vertical after

Of course , if you want to be up 100 the HF6V blew down in an ice storm. I
feet o r so, It Is best to stick with also have a 735 on my eo-root san-
guyed Aohn 45G. (Ken K6SAD has beet. Ail of this was installed by yours
put up 120 feet of 45G by his tone- truly. And it all works. I even know
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_Owner can inhibit autopatdl or re
peater, enable either open or closed
access lor repeater or eotocetcn, and
enable toll calls, reverse patch, ker·
chunk titter, slte alarm, eux rcvr, and
other options.

oCw speed and tone, beep delay, tail
tsner, and courtesy beep type can be
changed at any time by owner pass
word prolected dtml commands.

_AUXiliary receiver Input lor control or
ClOSS linking repeaters .

_Many bulh-ln diagnostic and tesfing
functions using microprocessor.

-coio- coded LED's indicate status of
all major fuocI ions.

_Welded rf-tight partitions for exeter,
pa. receiver, and cornroter.

_3'h inch aluminum rack panel, finished
in eggshell white and black.

_Available lor the 50-54, 143-174, 213
233. 420-475,902-928 MHz bands,

_FCC type accepted for commercial
service (h/·band and uhf).

_Rugged exc iter and PA, designed for
contoucus duty.

• Power out 20W 5O-54MHz; 15W (25W
option avail.) 143-174MHz; 15W 213
233 MHz; lOW uhf: lOW 902-928MHz.

_Available add-on PA's up 10 100w.
_Six courtesy beep types, including

two pleasant mun-tcoe bursts,
_Open or c losed access autopatch,
ten-can restrict, alJlo-disconnecl.

-neveree Aulopatch, two types:
auto-answer or ring lone on !he air.

_Pulse (rotary) dial option available.
_OTMF CONTROL.: over 45 functions

C<!Jn be controlled by dtml command.
4-digrt control code for each function.

~ Real-Speech Voice 10 Option Available With
~ DVR-l Digital Voice Recorder Shown At Left!

REP-200 REPEATER

Also available in rf·tigh' enclosures, and with dola modems.

FM EXCITERS: 2W confinuous
duly. TCXO & xta l oven options.
FCC type accepted for com'l
high band & uhf.
• TA51 50-54 143-174 213--233

MHz .r.kit $109, w&t $189,
• TA451 ' 420475 MHz

...krt $109. w&t $189.
• TA901 ' 902-928 MHz,

(0.5W out) ; w&f $219
• VHF & UHF AMPLIFIERS.
• Forfm, ssb, etv. Oulpul levels from

10W 10 l 00W . Several models slarting al $99.
FM RECEIVERS:
• R144IR220 FM RECEIVERS for 143-174

or 213-233 MHz. GaA5 FET front end,
o 15uV sensifivity' Bofh crystal & ceramic
if fi llers plus helical resonator front end
for exceptional selecl ivity: >100dB al
:l:12kHz (best available anywherel)
Flutter-proof hysteresis squelch: alc
tracks drift ...kil $149, w&t $219,

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

• R901 FM RCVR, for 902-928MHz,
Triple-conversion, GsAs FET front end
.. $169, wat $249

• R76 ECONOMY FM RCVR for 28-30, SO·54, 73-76, 143-174, 213-233 MHz,
w/o hel ical res or ate. .Kils $129, w&l $219,

• R137 WEATHER SATELLITE RCVR for 137 MHz. Krt $129, waf $219.

Other models ava ilable:
REP·200V Economy Repeater. As eccve, except uses
COR--4 COntroller wrthout DTMF control or autopatch. KIt only $795.

REP-200N Repeater with no controller. For use with external coowcse.
such as those made by ACC. Kit only $695, wit $995,

A m tcroproceeecr-controued repeater with autopatch
and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or controller alonel

We don't skImp on rf modules, eitherl Check the features on R144
Receiver below, for in s tance: GaAs FET front-end, helical resona
tors, sharp crystal filters , hysteresis squelch.

Kit $1095; w&t only $1295/
Voice ID Option $189.

XMTRS & RCVRS FOR REPEATERS, AUOIO
& OIGITALlINKS, TELEMETRY, ETC,

•

e
DVR-l DIGITAL VOICE

NEW RECORDER Module.
Primarily a voice 100er
for repeaters. May also

be used as a contest CQ caller Of as a
~ ra d l o notepadft to record up to 20
seconds 01 received lransmissions lor
instanl reca ll. As a repeater ID'er, it will
record your voice. using either me built
in microphone or an external mic. II can
be used with almosl any repeater COR
module. As a contes t caller, you can
record a message or even several mes
sages and play eem through your
frsnsrnst er at the press of a swilch. As
a radio notepad, you can keep it wired
10 the aud io output of a rece iver ready
to record up 10 20 seconds Of anyth ing
you mighl want to recall later, Play it
back as many limes as you like through
a small eaemer speaker, (Call for more
information.) ...." ........kit $89, w&t $139

TO-3 SUBAUDIBLE TONE DECODERI
ENCODER. Adjustab le tee any tone .
Designed especially for repeaters,
with remole cootror activale/deact ivale
proviSions ....kif $29, wired & fesfed $69

COR-3 REPEATER CONTROLLER.
Features adjuslable la il and time-out
timers, SOlid-state relay, courtesy beep,
and local speaker amplifier .. kil $49

CWlD. Diode programmed any lime in
lhe field, adjuslable tone , speed, and
timer, to go with COR-3 ." .....,..... kil $59

COR-4 . Complete COR and CWID all
on one board for easy conslruction.
CMOS logic for low power consumption.
Many new feafures. EPROM program-
med; specify ca ll kil $99 , w&f $159

TO-2 TOUCH-TONE DECODER/CON_
TROLLER. Full 16 digits. with toll-call
resmctor, progra mmable. Csn lum 5
tuncncos onIoff. Great for seleclive call
ing, tool ..." kit $89, wired & tested $149

$ EW TD-4 SELECTIVE CALL
ING Module. Economy
touch-l one decoder wrth 1

!aldl ing outpul Primarily designed 10
mule speaker until someone calls you
by sending 4-digif It signal but may also
be used 10 turn on autopalch or other
device .....,......" ...." ....... kit $49, w&l $89

AP-3 AUTOPATCH. Use with above for
repeater autopatcn. Reverse patch and
phone line remole control are std

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

AP-2 SIMPLEX AUTOPATCH Tim,ng
Board Use wilh above for simplex
operation using a lransceiver ...., kif $39

MO-202 FSK DATA MODULATOR.
Run up 10 1:200 baud digifal signals
lhrough any fm fransmilfer with full
handshakes. Radio link computers,
felemelry gear, etc. ....., kif $49. w&t $79

DE-202 FSK DEMODULATOR. FOf
receive end of link, ....., kif $49. w&t $79

9600 BAUD DIGITAL RF LINKS. Low
cost packet networking system, consist
ing of MO-96 Modem and special
versions of our 144, 220 or 4SO MHz FM
Transmilfers and Receivers , Interface
d irectly with mosl TNC's. Fasf, diode
swilched PA's cctput 15 or SOW.

RECEIVING
CONVERTERS

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

, I PREAMP
ONLY $29 kit, $44 wired6tested

• GaAs FEr Preamp similar to LNG, ex
cept designed for low cost" small s ize.
Onty Slaw x '·S/8"L x 3/4·H, Easily
mounts in many radios.
"Specify '''''1''0 lang&: 2~35, J5.~5, ~9(l.

9Q-12Q. 120--150, 150-200, 200-270, w(}'500 MHz,

FEATURES:
• Very low noise: O.7dS vt1I, O,BdB uhf
• High gain : 13·2OdB, depends on r-eo
• WId e dynamic range - resist overload
• Stable: low-feedback dual-gate FET
"Specify flIning range: 26-30, 4fi.5Il, 137· 102.
152- ln, 2W·231l. (1)(H70, 800-960 MHz,

TRANSMITTING
CONVERTERS

HELICAL RESONATOR
PREAMPS

• cess FET preamps w~h 3 or 4 section
helical resonators reduce Intermed "
cross-band interference in crrtk:al
applications. MOOEL HRG-{ • ),
$80 vhf, $110 uhf. ' Specify tIJfflng ""'9'"
142· 1!XJ. l!XJ.lfi2. lfi2·174. 21~23J, 421H7IJ.

LNS-(*)
IN-LINE
PREAMP
ONLY $89 k~, $119 wQd&t_ "

• GaAs FET Preamp with features simi~
10 LNG se-es, except automatically
switches out 01 nne during t ransm it.
Use with base or mobi le transceivers up
102SW, Tower mounting brackets incl.
"TuniIJg r81>ge: 120-175, 200-240, or -«XJ-5OO.

Low noise conveners to receive IItlt and
uhf bands on a 10M receiver.
• Kit less case $49, kit wjC<!J se &. BNC

jacks $74, w&.t In ease $99.
_ Input ranges avail: 50-52. 136-136,

144·146.145-147, 146·148.220-222,
222·224 MHz, 432·434, 435-437,
435.5·437.5, and 439.25 (to chan 3).

LNG-(*)
ONLY $59
wired"."'"

XV2 for vhf and XV4 for Uhf . Models to
ccoven tcea ssb, cw, fill . etc. to 2M, 220,
222, 432.435. and atv. l Woutput.
Kft only $89. PA's up to 45W evenabre.



QRX . • • Number 3 on your Feedback card

Packet Radio Equipment
Needed for Poland Center

Packet radio equipment i s needed for
" Community-Based Computer Centers" in
Poland. The first center was opened recently
with a network of five new computers, two print
ers, a fax/modem, and ot her periph eral s,
through the efforts of the American Council for
Polish Culture (ACPC) and the support of the
Institu te for Community-Based Computing
(ICBC) of New Durham, New Hampshire. The
center, located in srecnce. an economically de
pressed region of Poland, is opening up oppor
tunities for young adults, including the disabled,
to study and work with slate-of-the-art compu ter
equipment and key programs, particularly desk
top publishing. While all of the equipment in
stalled at the center has been donated or pur
chased through the ACPC and ICBC, the com
munity itself is providing the space, utilities and
manpower 10 operate and maintain the center.
During 1993, the ACPC and ICBC plan to repli
cate the srec'ce center in three othe r communi
ties In Poland.

The U,S, State Department has suggested
that the center training opportunities and opera
tions could be lurther enhanced by improved
communications with other parts 01 the country
through the introduction of packet operations,
The ACPC, a 501{c)(3) nonprofit organization,
is appealing for donat ions of packet radio com
ponents (radios, controllers, antennas, etc .],
new or used, for the installation of one complete
unit at the Siedlce Center and a unit in each of
the three additional centers planned for 1993.
Anyone interested in helping by donating equip
ment is requested to contact: Mr. Marion Win
ters, ACPC Computers for Poland Project Direc
tor, 953 Well ington Road, Rindge NH 03461 ;
telephone (603) 899-6333.

FCC Issues 222 MHz and
23 Cm Proposal

The FCC has proposed several changes in
the 222 and 1240 MHz amateur bands. The
first would establish a small new subband in the
222 MHz band where repeater stations would
be prohibited, in order to enhance weak-signal
communications and experimentation.

The second proposal would allow Novice
class licensees access to the entire 222·225
MHz amateur band.

The third proposal would allow Novice class
operators to be licensees and control operators
of repeaters in the 222·225 MHz band and in
the 1270-1295 MHz Novice subband of the
1240-1300 MHz band.

The "weak signal" proposal was made by the
ARRL in November 1991, following the reas 
signment of 220-222 MHz to commercial inter
ests. The League suggested a 150 kHz sub
band at 222.00-222.15 MHz for such weak sig
nal work.

The ARRL at that time also requested expan
sion of Novice operating pnvneces 10 include
the entire 222 MHz band, in order to establish a
common meeting ground where Novices could
sample other modes of amateur operation in ad
dition to repeaters.
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The proposed changes in Novice repeater li
censee and control operator privileges, which
the ARRL did not seek, came as the result of
petitioner Michael C. Trahos KB4PGC, who ar
gued tha I the Amateur Service should follow
the General Mobile Radio Service and the Pri
vate Land Mobile Radio Services, where user li
censees may also be licensees of repeaters
without being required to pass any additional
examination. The ARRL has not as yet adopted
a position on this proposal.

The Commission said it bel ieved there was
merit in the petitions 01 both the ARRL and Tra
bos, and has asked for comments on the pro
posed rule changes in P.R. Docket 92-289. No
deadline has as yet been set for those com
ments. TNX ARRL; West/ink Report #640, De
cember 24, 1992.

Rescue at Sea
An Illinois ham operator helped to rescue

a pai r o f Britis h y achts man trap ped in a
f loundering sailboat sinking some fi ve hun
d red miles off the Florida coast. Former Air
Force radio tec hnician Wilbur Warke N9RGE
heard the distress call from the sailboat Que Tal
while killing time before leaving lor work on De
cember 7, 1992.

According to warka. he was monitoring the
bands when he happened across a voice with
an English accent asking for emergency assis
tance. Warke was able to get a location on the
sinking boa t. He relayed that to the Coast
Guard, which in tum arranged for the Norwe
gian tanker Team Tn'nta to go to the sailors' aid.

Shortly before 4:00 p.m. local time, the coast
Guard called back to Warke to let him know that
the tanker had the Que Tal in sight. A short
while later the sailors were rescued and taken
on board the Team Trinta just before the Que
Ta/ sank. The two English sailors were ioenti
tleo as Nicholas Kyriacou and John Briffa. They
had set sail from North Carolina on November
zno with their destination being Aruba. TNX
AA0CR; Associated Press; ARRL; Westlink
Report #640, December 24, 1992.

QCWA Scholars Awarded
$7,200 in Nine Memorial
Scholarships

Nine 1992 aCWA scholarships-totaling
$7,20Q-have been awarded to students from
nine different states. (Applications were re
ceived from 49 states this year!)

These educational grants are made each
year from interest earned on the acWA Schol
arship Fund, established in memory of their
Silent Keys. A total of 14 $800 scholarships will
be awarded in 1993.

This year's winners are:
Melissa L. Benish N3FAC, Pittston, PA, will

be a junior at Penn State, stUdying mechanical
engineering;

Elena Doerrie KBSDAK, Booker; TX, will be a
freshman at Johnson Whales University, study
ing public relations;

Les/ey Goh KD4IPS, Somerville, MA, in her
final year working towards a BS degree in com
puter engineering at the University of Florida;

Martin H. Gruen KA2VLD, Margate, FL, a ju
nior at Stetson University, majoring in biology;

Dustin w: Howell NSZVY, Minden, LA, study
ing for two degrees- f irst a BS in av iation
science, then an Associate degree in criminal
justice;

Shelly L. Jones KESDX, Harrison, AR, will be
a senior at Southwest Missouri State University,
majoring in mathematics;

Diane R. Magen KG5CS, Grand Forks, ND,
will be a junior at the University of North Dako
ta, majoring in aeronautical studies;

Andrew M. Ross KC60HS, San Diego, CA,
will be a freshman at Harvey Mudd University,
studyinq applied mathematics; and

Rebecca Schoenberg, South Toms River; NJ,
plans to major in Biology at Tufts University.

ARRL Files on Proposed
Business Rules Change

The ARRL has f iled formal reply com
ments to support an FCC proposal to rev ise
the rules on permissIble commun ications
by am ateurs. The League sa id that other
commenters seeking f ine-tuning of the new
rules were asking for an unnecessary rigidity in
amateur rules . But the AAAL argued against a
request by commercial interests 10 relax the re
striction on me use of amateur radio in ordi
nary news gathering---a request the Commis
sion had previously denied,

The League had informally submitted a pro
posal for a change in the rules to Ihe Commis
sion on January 6th, 1992, a change that
would restate certain sections of Part 97.113 in
order 10 enable amateurs to continue , unfet
te red , to perform oubnc service work. The
League had not submitted a formal proposal
for rule making in the matter. The FCC in Apri l
assigned the proposal RM-7895, in P.R. Dock
eI92-136.

In its reply comments filed December tat.
the League said that trying to be specific in a
"content regulation" such as Section 97.11 3
was impossible. Yet Ihe League agreed that
some regulatory guidance would be needed.
For example, in the case of amateurs providing
communications for events held on a reqular
basis, th e League suggested that weekly
events should be considered "requtar" and
therefo re not suitable for amateur support. Yet,
annual events would be held seldom enough
that amateurs could be the best providers of
communications.

The League noted that the National Associ
ation of Broadcasters (NAB) and the Radio
Television News Direct or's Association (RTN
DA) were jointly seeking once again to relax
the restrictions against the use of amateur ra
dio in day-to-day news gathering, despite hav
ing been twice turned down by the Commis
sion on thai very SUbject. The League cited
comments from an NAB member and former
RT NDA board member who called the plan
"selt-servln g" on the part of the broadcasters
and pointed out dange rs in amateu rs being
used regularly as news gatherers.

The League requested that the FCC finalize
its proposed restated rule as soon as possible.
TNX West/ink Report #640, December 24,
1992. Iii



Connect with us for what's new in multi-mode controllers.
Call our lifurature reQu1jSt line at 1-800-132-8873.

Advanced Electronic Applications,Inc,
PO Box C2160.2006 - 1!16lh St. SW, lynnwood.WA 98036

N
ow,there's anew standarij of excellence in multi-mode digital controllers...the new PK-900 from AfA.
It incorporates all of fhe,Jeatures which made thePK-2321hemosf popular mUlti-mode controller in the
industry. 8ul thai's just the start.AEA's new PK-900 also features dual port HF or VHF qeither Port; ow COS

9600 baud plug-in option; memory ARQ and VHFDCDslate machine circuil' powertQl trip.le prqeessorSl',lteliii
zero crossing detector 10 lhe sharpest Gray Scale FAX you've ever seen;and many other n softWare
selectable features.
Inside and out the new K-900 • Precesses used' Zilog 64180,MO[OfOI, 68HC0SC4.MOlorola~
from AEA is what other • 0.0 rates 45 10 1200 baud s1'ndard" 10 192K batJ<\ 10ext,,,,,1 pden"'"
multi-mode controllers will now • OiIrensions, 11.75' (29.64an)x11.750 {29 64an) x350

(8.89an) e~, 4.6Ibs. (2.m 9
be measured against. • Power requirmlllls: 12 VDC all.l amps



Number 4 on your Feedback card

Constructing High Current

Power Supplies
Practical considerations, learned through experience.

by David A. Nordquest KE9ED

fonner technique and it worked well.
After my first transformer failed 10 pass

muster or s upply su ffic ient current, a
friend's donation of a beautiful new 24 volt
32 amp model brought new puzzles. At the
output of the filter the voltage rose to about
34 votrs. which was too high for the filler
caps I had then and for the number of pass
transistors I wanted to use. I considered us
ing another transforme r to buck the voltage,
but found the amount of iron required 10 be
excessi ve. I expe rimented with the two pri-

tors: on whether a half-wave, full-wave, or
bridge circuit is used; on filter capacitor
size; on drops in the rectifiers, pass transis 
tors (about a volt each) and emit ter resistors;
and on the sag in the transformer. A lower
voltage secondary can be used if a separate
wind ing (as in commercial supplies) or a
separate small tra nsformer (more practical
for the amateur) is used to prov ide the extra
3 or 4 volts of elbowroom the regu lator chip
needs. Th is will save on heal dissipation in
the pass transistors. Alt hough my trans
former has an output high enough for the
regulator. I breadboarded the separate Irans-

mary windings, one of which had taps for in
put voltages from 100 10 127. PUlling the 0
to-IOO volt port ion of winding one in series
with the untapped 110 volt second winding
brought me very close to the output I want
ed, but just a bit low. Using that part of the
first winding between the 100 and 127 volt
taps in series with winding two took the
transformer output to 19 volts, which rose 10
26 or so after the filter, with no load. That
was a bit high. bUI still qu ite acceptable.

I was pleasantly surprised by the versatili 
ty of transformers with dual primaries and
mu ltiple laps. For example, if I want to

change my 13.8 volt supply to 24 or 28
volts, I can simply reconnect the AC in
pu t to the proper transformer primary
taps and adjust the regu lator pot. (This
assumes that other components are suit
ably rated.) I p icked up IWO smaller
units like this for future projects, be
cause they 're so useful.

Construction

Once I found my transformer I
looked for a larger case. Eventually I
cut down one from an obsolete piece of
test equipment and replaced the front
panels with thick, do uble-sided circuit
board material. Because rhe frames of
some of these cases are dril led and
tapped, it is very easy to remove panels
for servicing , meter adjustments , etc.
The heavy plastic end pieces on th is
particular chassis provided a convenient
location for mounting the pass transis
tor heat sink. Since the whole heat sink.
is insulated from ground, the transistors
require no mica insulators, which sim
pli fies mou nting and slightly improves
heal conduction.

I used some surplus GE 100 or 125
amp diodes 10 construct my full-wave

bridge. Unless you get two diodes with re
versed anodes and cathodes, be prepared to
saw heat-s ink material and to insulate the
three required rect ifier heat sinks (two single
and one double) from each other, as well as
from the chassis. If the proper mounting
hardware is available all the diodes can be
insulated and installed on a single heat sink,
but a bridge module is an easier solution. I
recently saw a 100 amp model at a hamfest
for $4, new.

It is a good idea 10 put bypass capacitors

••

M Uch amateur equipment requires out
board DC, so the most useful accesso

ry in the ham shack is probably the regulat
ed, high current 13.8 volt power supply. In
building such suppl ies, back issues of ham
magazines, handbooks, manufacturers' data
books, and technically-minded friends can
give valuable ass is tance. Unfortunately.
some things have to be learned-or re
learned-in the laboratory of the School of
Hard Knocks. Here arc a few of the practical
lessons I learned while building a 30 amp,
723-based supply.

Transformers

Trans forme rs take up the most room
in linear supp lies, and they differ greatly
in shape and size, so your whole layout
should be planned around one. Selecting
a unit can be a problem. Most ham fest
specials appear 10 be unmarked. If you
can dete rmine the open ci rcuit voltage,
choose a unit whose vo ltage rating is
about 25% 10 33% higher than your de
sired figure under load. This is a rough
approximation only; the proper value
will depend on the const ruction of the
transformer.

The handbooks give formulas for esti
mating transformer current capacity from
the cross-sectional area of the windings .
A very rough estimate can also be made
by observ ing the wire size. Still , I learned
that it is a good idea 10 pUI a load on un
marked transformers before going too far
in the construction . The sag from a no
load to a load condition varies greatly. I
had to abandon my first construction at
tempt because an old battery charger
transformer slumped too much. Unfortu
nately, my new transformer turned 01,11 10

be too large for the old chass is.
To check for capacity and voltage sag,

I loaded transformers with va rious high
wattage, low ohmage resistors. By taking
current and vo ltage readings for different
loads I was able to plot enough points on a
transformer load line 10 estimate the hypo
thetical short circuit current at zero voltage.
A transformer is probably good for 10% or
15% of the estimated zero voltage current.
Lucki ly, my f inal transformer, a Basle r,
came with the manufacturer's test report.

Just what voltage is needed at the trans
former 's secondary depends on many fac-
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No other Multi-Mode gives you all these features -- not one!
" "." only the easy-to-use MFj-1278 Multi-Mode and MultiComN sof tware gives you all these features
plus 9 digital modes" " " Color SSTV, 16 Gray Level FAX, Packet, AMTOR, R1TY, ASCll, Navtex,
CW, Memory Keyer

MFJ-1278 Muili-Modc

$279 9 5

256 Color VGA Packet Prctn re act ually received
on packet . Join the lim of packet picture pass ing. See
brill iant full color pictures paint ac ross your screen
as (hey are being received .

More l\-IFJ F..xclu...h'e Features

• Automatic Signal Analysistv for HF Packet
and A MTOR as well as RTfY and ASCII

• Automatic Digipcetcr Rout ing"
• QSO and transfer fil e s s im ultaneously
• D ed ic ated MARS mode
• Bu ilt- in pri nter port, sidctonc amplifier
• Individual radio port level control
• Stored parameters fo r each mode
• CW iamb ic paddle input
• Call A lcrt B eeper'»
• Built- in packet connect b ell
• Ie so ckets used th roughout
• Onc year unconditional guarantee

New Enhanced Mailbox

• Expandable 32K, 128K or SilK
• Separate callsign for mailbox
• Mailbox ON during packet connects
• Auto/Manual mail forward ing
• Auto/Manual reverse mail forwarding
• Remote Sysop access. Sysop paging
• C hat mode, ma ilbox C-text
• "Has mail" LED indicator

IUgh Spe<'<I Modems
· 2400 baud Modem. $89.95
• 96lXl baud G3RUH Modem, $109.95
• Plugs inside MFJ.l278
• Selectable from keyboard
• MFJ-1278 Turbo, $359 .95

with 2400 baud modem

-0 mrel1ii'J! o:t

,
16 Gray Levels WeFax map actually r eceived on
16 .4 10 MHz. Only MFJ-1278 and Mult iComr M

gives you a 16 gray level modem for transmitting and
rece iving WEFAX. FAX and Color SSTV.

Real Time Color SSTV

• Transmit and Receive Color SSTV
• Robot Color: 72 , 36 Seconds
• Robot B/W: 8, 12, 24, 36 Seconds
• Scotty Color: 1 and 2
• Marti n Color: 1 and 2

16 Gra~' Levels FAX/SSTV l\lodem
• 16 Gray Levels Weather FAX
• 16 Gray Levels AP Wire FAX
• 16 Gray Levels B/W SSTV

Real·Time Packet Pictures

• SVGA, VGA, EGA, eGA
Color Packet Pictures

Full Color SSTV picture actually received on
14.230 MHz, using Robot 72 second formal.
l'ransmu and receive color and black and white SSTV
pictures.

16 Gray Levels AP Wire Photo FAX actually
received on 20.738 MHz. See tomorrow's news today
before it appear in your newspaper.

1\1('Ill01]' Expansion Board with firmware
I\1FJ-46A. $19.95. 32K RAM; MFJ-46B, $69.95. 128K

RAM or MFJ46C. $239, 95. 512K RA\1.
'\tF.l-1278 Real Time C!llCk

:\fFJ-43. $29.95. Ends frustration of setting TNC clock
cverytimc you tum it on. Plugs into RAM socket. Works
with :\1FJ-1278, MFJ TNCs and TAPR TNC clones.

Firmware _' .6 and I\IultiCom l"' l Upgrade 2.2
New fi rmware 3.6 upgrade. MFJ-411, 524.95 .

MultiCum1M 2.2 upgrade, MFJ-49B. $24,95, available.

f:a"y and simple .. _:\IultiCom1\l Ope-eucn :\ll'llu
ets you select each mode by pressing a single key.
Each mode has 10 user programmable buffers.

New :\-lultiCumH I Terminal Program
!\tFJ MulliCumTh1 Startcr Pack complete with cumputer

mcrface cable and instruct ion. Order MFJ-1289, $59.95
EM compatibles, MFJ-1 282B, $39 .95 C64!l28 ,
\1fJ-I29J, $49.95, Amiga MFJ-1 287B, 59.95 Macintosh.

Pre-w ired Cables and ~C/I\Ik Switch
Sones your wiri ng headache with the MFJ pre-wired

rNC-to-rOOo cables. $ 14 .95. TNClMic switch allows you
o switch between Mjcropbone and MFJ-1 278 without
li'l·tmn<x:ling cables. 1<1FJ-1272B, $34.95.
' e"hue, inlhi ' ad u"" MFJ, 127R F j"'ia r~ .'.i>. Mul1 iCom™
'.2 antl VGA rmphi.... F~"l ur~' n1<l" vary wi1h ,,(h~r MFJ- 1 27~ firmware, t~ r1n in,, 1 pro~mnl or O1 hcr gmphk ' 'y ' t<'m.

CIRCLE 86 ON RlOADER SERVICE CARD

Easy to use MultiComn-t FAX l\fl'nu--~ettin~ on
FAX and SSTV i , as simple as pressing one or two
keys .. . it co uldn ' t be caste r!

Picture Perfect Vick'l) IJigiti:l'£ r
:\IFj-I292, $ 199.95. Creates SSlV. FAX, packet picture.

Nearest Dealer/Orders: 800-647-1800
Technical Help' _ 7-TECH(8324)

• 1 year uncondltloo8 guarantee. 30 day roorey back
guarantee (less sIh) on coes from MFJ • Free catalog

M~~
l\-IFJ E1\T ERPRISES, INC.

u» 494, Mi~~. SMc, MS 39762
(EiJ1l323-5&W: 8-4;Jtj CST, Moo.-Fri
~'AX: «({II) 32J.655 1. Add $6 slh.

M FJ ... making qutdity affordable
Prices and weo; dlCJtioos sobjeCf 00 chanQe ~1 1'1-" \1F1 ~."" 'l"'~' " I",·



across the diodes when installing your recti
fiers. After my supply was up and running I
noticed a stra nge buzzing noise on an AM
radio when r turned the supply on. Holding a
capac itor across one diode (carefully!) re
duced the noise . Bypassing them all with
0.01 ~F ceramic disc caps made the noise
vanish. Do this first-that's easier!

Computer-grade filter capacitors are very
expensive new, but are readily avail able for
a dollar or two eac h at hamfests. I eventually
found two 67,000 ~F, 75 volt units for my
supply. The handbooks have formulas for
calculating the capacitance needed, accord
ing to transformer voltage, voltage and cur
rent needed by the load, and type of rectifier
used. The 2,000 IlF per amp value some
times recomme nded as a starting point is on
ly a rough guess. My 134,000 ~F value is
high, but my diodes are husky enough to
withstand the tremendous surges during the
microseconds of each cycle when their out
put voltage is higher than the capacitors'
the only time they can conduct,

For the regu lator circuit, I chose the 723
chip for its excellent regulation, current lim
iting, and remote sense capability. Many de
signs have been published for this chip, but
a couple of my "experiences" (the name we
give to o ur mistakes) may be of interest.
Avoid too much gain or too little gain in the
drivers between the regulator and the pass
transistors. Too little gain will make the 723
over-exert itself; too much may make the
circuit highly sensitive and subject to micro
phon ics. Init ially, 1 had the 723 driv ing a
2N5339, which drove a high-gain MJ4035
Darlington , which drove the pass transistors.
The drive current from the 723 was so low it
was almost unreadable and the supply output
was j inery. Eliminating the 2N5339 solved
the prob lem and the 723 still loafs along
with a drive current of 100 microamps at a 2
amp supply output. To ensure stabili ty, I put
a 2.7k res istor between the 723 output and
gro und to maintain a more reasonable and
constant load.

Builders who want 10 avo id the hassle of
making their own regulator board may want
to try a trick sugges ted to me by R ick
WA3M KT, You can purchase a relatively in
expensive low current, 723 -based supply

with remote sensing and use the output to
drive your pass transis tors. If you hook the
remote sensing terminals to the main supply
outp ut, the small supply will regulate the
main one. Although I d id not use this tech
nique in my supply, I breadboarded it and it
worked well.

If you make your own regulator board , be
sure to include a good ground and to run
both ends of the d ivider network (which sets
the voltage o utput) di rectly to the supply
output terminals or to the load. I did not do
either at fi rst and my regulation was poor at
higher current levels.

Some references emphasize the desirabili
ty of using pass transistors of the same des
ignation and lot number. I obtained severa l
2N377 ls, which are m uc h husk ier than
2N3055s, and took care to se lect all from the
same lot. I found the gains varied from the
mid-teens to about a hundred. Perhaps di f
ferent lot numbers or even just similar tran
sistors (such as 2N3771s and 2N3772s) with
closer gain figures would be as good or bet
ter, If yo u use m ixed transistors you will
have to design based on the weakest specs.
However, gain di fferences within types are
relat ively unimportant because they can be
swamped by using 0.1 ohm emi tter balanc
ing resistors.

Whatever pass transistors are used, their
ratings mean little unless they are cooled by
an adequate heat sink. Calculating the sur
face area needed is not at all simple, as the
formulas in the handbooks and regulator da
ta books will show. Because amateur-built
supplies, like mine, will likely use non-cus
tom transformers, the pass transistors will
probably have much more heat to dissi pate
than in commercial supplies. The number or
capacity of the pass transistors and the size
of the heat sink should be correspondingly
greater than in such commercial units.

Wiring high current supplies is no trivial
matter; To avoid unwanted voltage drops, I
used two runs of #10 stranded wire, pur
chased from an electrical supply company,
for all heavy current runs. The great advan
tage of using stranded wire is that it bends
more easily, but it is also more d ifficult to
solder to termina l lugs. I took care of that
problem by making liberal use of crimp-on

ring terminals, which I soldered to the wires
for safety.

Some of my terminal lugs had several
wires running to them. The positive o utput
jack had two heavy wires from the current
limit resistor, one wire from the regulator
voltage-sett ing divider, one from the over
voltage protection c ircui t, one from the out
put capacitor, and one from the voltage me
ter. It would be difficult to solder all those
wires properly to the output jack. I tenninat
ed them all with ring terminals and made a
heavy copper extension for the jack, with a
machine screw attached to accept half o f the
wires. Where I needed wires insulated from
each other I used machine screws isolated
by bare circuit board material.

With the heavy wire runs I used and with
a substantial current resistor already break
ing the positive output path, I had no desire
to add another break for an amp meter shunt
resistor. Instead, I configured a meter as a I
volt voltmeter and had it read the voltage
across the current limi t resistor already in
place. By playing around with values I was
able to get the voltage figure ind icated on
the meter to correspond to the actual output
current. Because the current limit resistor is
so low in value (abo ut 0.025 ohms in this
supp ly) the connection between the meter
leads and the resistor terminals should be
flawless. When mine was not, I read 4 to 8
amps, ra ther than the 2 a car taillight was ac
tua lly dra wing. Concerning the output volt
age meter, almost any sensitivity will do, if
the proper series resistance is calculated.

The relatively simple schematics for regu
lated, high-current supplies may make them
appear like easy and inexpensive weekend
projects. Inexpensive they can be, with good
shopping and the help of good friends. How
eve r, when you add in the tuition charges in
the School of Hard Knocks, the opportunity
costs do not look so trivial. Nor are home
bu ilt supplies like ly to be as efficient as
commercia l units un less a custom trans
former is ava ilab le. Still, I've ended up with
an exce llent supply and will find my next
supply project, and any needed repairs,
much easier no w---especially if some other
alumni of the School will report some of the
lessons they had to learn. iii

FIgure 2. Transformer load line.FIgure l. 723 ClrClIIl components.
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•
e Fastest Counter St
with the Fastest Chip

BL30lBacklight .45.
Aoteuna - TAlOOS
Telescoping Whip Antenna 12.
Aotenna Pack 2
Includes RD27, RD50, RDlOO
RD440, RD800 - Save $32 99.
CC30
Padded black vinyl
carrying case 15.

+ .2ppm $100.

Options for the
NEW3000A
TCX030

Factory Direct Order Line

1-800-327-5912
305-771·2050 • Fax 305-771-2052
5821 NE 14th Ave, Fl. Lauderdale, FL 33334
5% Ship/Handling (Max $10) U.S. & Canada. 15% outside
cont inental U.S.• Vi811 , Master Card , C.O.D. (Cash or
Money Order only).

I I

·10Hz·3GHz
•Multifunction

HandtCounter'"
•Dual High Impedance

Amplifiers
For ratio and time interval
functions

•High Resolution
Direct count to over 200MHz

•Extended Battery Use
'1 Year Full Warranty
•All This and More for the

Low Price of $279.

"'.............~~....,....- - -- - - - - -- ------ -
'-'I ."'........"" • •,"'.,..~
BE SURE YOU HAVE AN OEIO INSIDE

Optoelectronics
Puts the OEIO
Inside
Since the 70's the frequency
counter chip most used was the

7216 (8 digits,
10 million counts

per second). The
only way to have

a faster more
reliable counter

was to design our
own chip. So we did 

the OE10. Faster - 10 digits,
220 million counts per second.
Reliable - zero field failures.

•Digital Filter
Technique (palenl pending)

Filters stable signals from
background clutter

•Digital Auto
Capture (patent pending)

Holds present reading and stores
previous reading for hands free
unattended operation

•Works Even in Presence of
Strong RF Signals

•Stores Frequencies
•Increased Sensitivity
•Synchronous RF Detection

Super sensitive 16 segment
bargraph operates independently
from counter

•High Speed ASIC
220 million counts per second.

CIRCLE 28 ON READER SERVIC E CARD



Number 5 on your Feedback card

Fiber Optics

and Amateur Radio
Is fiber-optic technology in our future?

by Roald Steen AJONlLA6US

Photo A. Fiber optics is a rapidly evolving communications technology
which is of interest to the amateur radio community.

Rber optics is a segment of the commu
nicat ions industry wh ich is ev olving

rap idly. Whil e fi be r optics is used ch iefly
for land and undersea communications ca
bles. there are a lso uses for
this technology in amateur ra
dio.

One of the most interesting
applications of fiber optics in
ama teu r ra d io m ay be as a
substitute for co axial cables.
As you know, coaxial cables
a re lo s sy. T he longer th e
coax ial cable and the higher
the operating frequency , the
more the signal will be attenu
ated in a co axial cable . The
falling cost of fiber-optic re
ceivers and tran smitters
makes fiber optics an att rac
tive substitute for co axial ca
bles.

We are used to having the
receiver and the transmitter in
the shack. bUI the correct lo
cation for these devices is re
alty right next to the antenna.
Through fiber optics. it is pos
sible to select these favorable
locations for the transmitter
and the receiver.

T he eq uipme nt in your
shack could produce both the
frequency and the modulation
of the signal which you are
transmitting. Once these two
components of your signal are
gene rated in the shack, they
can bc fed from a fiber-optic transmitte r
through a fiber-optic cable (0 the antenna.
where an RF amplifier could be mounted in
a weatherproof enclosure.

Both the fi ber and the electric power to
the transmitter mus t run up to the antenna.
This can be achieved, in the case of a solid
state transmi tter, simply by supplying the
12 volts DC. needed to operate the trans
miner, through low voltage wiring.

Also. for the receiver front end, the best
location is as close to the antenna as possi
ble in order to avoid attenuation of the re
ceived signal and pickup of noise. Coaxial

cables pick up some elec tronic noise. By
running fiber-optic cable from the receiver
front end to the receiver in your shack you
el iminate all pickup of e lectromagne tic

noise in the feed line. Fiber-optic cables are
complete ly immune to elec tromagne tic
noise. You can run a fiber-optic cable right
next to the most powerful RF dev ices with
out any RF getting into the signal propagat
ing through the cable.

Mobile Radios

Manufacture rs o f mobile radios have
started to embrace fi ber optics. So me mo
bile radios now come with a small but ad
vanced co ntrol head which communicates
with the transceiver in the trunk through a
fibe r-optic cable. This technology has also

been adopted by some mobile amateur radio
manufacturers. Aviation and marine radio
manufacturers are also adopting the fiber
optic cable as a link between the control

head and the transceiver.
Fiber-optic cables can be

used fo r a number of o ther
contro l and communications
purposes. For example, fiber
optic cables may be used to
connect one or several remote
receivers to a repeater.

A significant advantage of
fiber optics over other commu
nication s cables is its enor
mous bandwidth. A bandwidth
of gigacycles is possible. This
bandwidth limitati on is not a
limitation inherent in the fiber
itself. but rather in the input
and output devices, i.e. the op
tic rece ivers and transmitters.

The technology of fiber-op
tic receivers and transmitters is
stead ily improving. Scientists
working for a Japanese compa
ny recently fed information at
a rate of 20 gigacycles through
a fiber-optic cable exceeding
600 mil es. This equals a ca
pacity of around 3,000 'televi
sion channels. Commercial de
vices are lacking such labora
tory records , ye t the capabili
ti e s of m odern co mme rc ia l
fi ber-optic sys tems can be im
pressive .

Optic Fiber Types

There are three main types of optic fibers.
Plastic fibers have high attenuation ratings
which limit this fiber type to cables tha t
cover up to a few hundred feet. But plastic
fibers are cheap and easy to install, and are
therefore an attrac tive material for short ca
ble runs.

Regular glass fibers have some spreading
of the signal. since internal reflections from
the edges of the fiber ens ure tha t a signal
whic h is sen t from one end is rece ived
somewh at smeared out in the othe r end.
This smearing limits the amount of infer-
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Pharo B. A fiber-optic Calif/ector. New and easy-to-use fiber-optic CVI/Ilectors with low atten
«asian are 0 " the market.

marion which can be transmuted. The prob
lem of smearing is especially significant for
long cable runs and for ci rcuits that com
municat e very large amounts of in fonna
tion . This type o f fiber. which is the sim
plest type of g lass fiber. is called multi
mode fiber.

A single-mode fiber is an advanced optic
fiber. This type of fiber is used in most
long-di stance fiber circuits. A single-mode
fibe r has a construction which keeps the
light centered in the midd le of the fiber
throughou t the trip, thereby eliminating the
problem of smearing.

Connectors have been one o f the cha l
lenge s of the fiber-optic s in dustry. Early
fiber-optic connectors were difficult to in
stall and introduced a considerable amount
of attenua tion in the c irc ui t. However,
many large corpo rations are now competing
in the fiber-optic connector market. Con
nectors have been deve loped (partly due to
the intense competition) that are easy to in
stall and have very nnte attenuation com
pared with ea rly fiber-optic connectors.

Modem high speed computing. called su
pe rcomputing, would not have reached its
present capabil iti es witho ut fibe r-op tic
communications between comp uters, con
trol devices and mcmory devices.

A fiber-optic cable can carry many more
tel evi sion c hanne ls than a coax ia l cable .
Therefore, more and more cable television
systems arc adopting the use of fiber-optic
cables . In cable television systems the optic
fibers are used mostly to connect the studio
with distribut ion amplifiers and similar de
vices. Relatively few homes have been con
nected directly to optic fibers for cable tete
VISIon.

But it is likely that more and more homes
will be connected direct ly to optic fibers .
Not only may the opt ic fibe r bring tel evi
sion into the home. but also telephone ser
vice . The techno logy exi sts to allow the
same fibe r-optic cable to be used for both
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telephone and for ca ble te levision serv ice.
A drawback to telephone service through

optic fibe rs is that the optic fibe r cannot
bring: power to the telephone , unlike a cop
per telephone wire which serves both as a
communica tions cable and as a power ca 
ble for the telephone . The optic fibe r must
there fo re b e complemented by coppe r
wires in order to supply the telephone with
power. Already. most cables that are laid
between te lephone switching o ffi ces are
made with optic fibers instead of copper.

Fiber optics has almost completely taken
over fo r coppc r in ne w und ersea cables.
Currentl y. there are three transatlant ic
fiber-optic cables in operation, with a total
capacity equivalent to about 200.000 te le
phone circuits.

A new undersea fiber-optic cable which
will connect Europe with the Far EaS! is in
the planning stage. This cable will go from
Europe through the Med iterranean. the Red
Sea. the Ind ian Oc ean and in to the Far
East. The capacity o f this cable could reach
the equivalent o f more than half a million
telephone calls.

The need fo r repeaters has been a chal
lenge for the manufacturers of lrans-oceanic
fiber cables . These repeaters need electric
power from copper wires. which must be
run in addition to the optic fibers in a trans
oceanic fiber-optic cable. The distance that
can be covered without repeaters has been
increasing d ue to new fibers, transmitters
and receivers. A lso. new o pt ic am plifiers
may reduce the comp lex ity of new trans
Atlan tic cables. Optic amplifiers amplify
the optic signal without first conven ing it
into an electric signal. The optic amplifiers
also require an elec tric current supply.

T he rapidl y evo lving fiber-optic tech 
nology may offe r many interesting c apa
bi lities to ham radi o . II is there fore we ll
worth the effort 10 pay att en tio n to this
intere sting te chnolo gy and ir s g rowing
capabilit ies. iii
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73 Review
by j effrey Sloman N IEWO

The AEA DSp·2232

Number 6 on yOUI' fMdbllck card

Advanced Electronic Applications. Inc.
P. O. Box C2160

lynnwood WA 98036
Telephone: (206) n 4·5554,

(BOO) 432-8873
Suggested ust Price: $999

The AEA DSp·2232.

DSP- i' seems tha i you
Just can't avoid hearing

these th ree letters tod ay
anywhere analog signals are
in use. Amateur radio gear
is no exception. Manufactur
ers 01 just about anything
that uses filters have jumped
on the OSP bandwagon
taking advantage of th is up
and-coming technology. The
subject of th is review
AEA's DSP-2232-is a great
example of how OSP can
bring intelligence and flex i-
bility 10 a product trad itional-
ly hardwired for a job.

What is OSP?

OSP stands for Digital Signal Processing.
OSP uses microprocessor technology to
simulate analog filter circuits (in the case of
the OSP-2232. the fi lte rs used in the
modems) . OSP has two principle advan
tages over trad itiona l analog filter des ign.
First is performance: A DSP filter can have
very good skirt characteristics . The · skirt" of
a filter is the slanted line you see on either
side of the filter's frequency response when
you plot it on paper. DSP fillers are excep
tionally sharp, much sharper than even very
ex pensive and soph ist icated an a log
designs.

The second attract ion of DSP f ilters is the
fact lhal they are "vstuat." That is, they real
ly only exist in the "mind" of the computer as
software. Th is makes impossible things p0s

sible. There are th ings thai a DSP-based fil
ler can do that no amount 01 l ime, energy,
and money could do to an analog filler. For
example, DSP can be used to cre ate ' aceo
nve" filters that actually change their charac
teristics en-the-By to adapt to changing con
ditions. The soft nature of DSP filters also
mean s that new fi lters-hence new
modems, for example-are only a download
away. A controller like the D5 P-2232 need
never be come obsolete, than ks to DSP,
New mode? Download the firmware and
you are on the air. (Note: As of this writing,
AEA has not yet set up their BSS to allow
downloads, but it is their intention.)

Inside the Unit

The heart of the D5 P-2232 is a 24 MHz
Motorola 560001. DSP Chip. This special
ized IC prov ides the modems for all operat
ing modes. The list of supplied modems is

impressive:
300 bauds HF packet (FSK)
1200 bauds VHF packet (FSK)
2400 bps packet (DP5 K)
1200 bps packet (BPSK-satellite)
HF RTTY (FSK)
Mon;e
Facsimile
SSTV (256 levels)
9600 bps (FSK-KK9G)
1200/4800 bps ASCII (satell ite)
Dual-port 30011 200 or 1200/1200 packet
Dual-port RTTY or AMTORl1200 baud
packet
The DSP-2232 uses a Zilog Z-1BO em

bedded microprocessor to hand le protoco l
conversion---that is, to deal with the logic of
maintaining an intell igent connection like
packet or AMTOR. On the back of the unit
are two radio interface ports which operate
simultaneously, allowing true dual-port 0p

erations in some modes. The DSP-1 232 is
a s ingle -port version o f the co ntro ller,
though it too provides radio interlace con
nections wh ich may be used one at a time.
These rad io connections are tradit ional 5
p in DIN connectors and the manual pro
vides d iagrams for connecting th e un it to
most popular rad ios using the supplied ca
bles . The f ive lines available at the interlace
are: receive audio, transmit audio, PIT ca
pable of +25 to -40 VDC, squelch input, and
ground.

Each radio is also supplied with a direct
FSK (Frequency Shift Keying) output-avail
able from a single 5-pin DIN-for high speed
operation , and a CW keying output (RCA
jack)-positive or negative-for Morse code
operation. Next to the CW outputs is a serer
lite up/down freq uency contro l output lor
Doppler compensation. The current firmware
does not use this jack, though some frequen-

cy compensation scheme is in the works.
The computer or terminal device is con

nected to an AT standard 9-pin 0 connee1or
which provides RS-232 VO. The unit is also
capable of dr iving a Centron ics para llel
printer directly through a 25-pin 0 connec
tor. Power lor the DSP-2232 is a nominal
+13 VDC (12-16) @ 1.1 A through a coaxial
power connection on the rear panel. No
power supply is provided, though a termi 
nated pigta il is included for connection to
your shack's supply.

The DSP·2232 is housed in a sturdy alu
m inum cab inet with an attractively s il k
screened front panel. In addition to a full set
of standard LED status indicators, the unit
sports an easy-to-read back lit LCD display
wh ich prov ides p la in text status mes
sages-a very hale feature. Between the
LCD and LEOs are two LED ba r graph tun
ing indicators-one for each po rt.

The Manual

I have mixed feelings about AEA's manu
als. As is typlca! lor AEA controllers, the
DSP-2232 's is quite complete as far as
technical information goes. In addition to the
extensive radio wiring information, AEA has
provided fu ll schematics for the un it. The
manual prov ides step-by-step installation
and check-out instructions and extensive tu
torials on the various operating modes. Also
included is a complete and wen-written ref
erence to the commands understood by the
controller-though it is not broken down by
mode. 50, what's the problem?

Most of the beginning users thai I spoke
to had a hard time getting started using the
AEA manual, even with the extensive infor
mation provided . II seems that there is no
middle ground in reading it. A novice must
go through the (potentially) ted ious installa-
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tion process outlined in the manual step-by
step to use it. Though the described proce
dure is an excellent one, there is much that
could be left out unless a problem arises.
Many of the users I spoke with found th is
process daunting-taking nearly a day to
comple te in some cases. To be honest ,
though, I'd much rather use an AEA manual
with whatever its flaws than most others I
have seen. The AEA manual has the infor
mation you need, if you can find it.

Compatibility

The D$ P-2232 control firmware is essen
t ially the same as the venerable PK·232.
This is good news for those of you who wish
to upgrade your PK to a OSP- your current
terminal software will work. Those using the
PC·Pakran II (or MacRatl) terminal software
will find operation the same. One thing that
will need to be improved, though, is the 1-bit
(b lack and white) facs imi le d isp lay. The
DSP·2232 can produce gray sca le fax fm 
ages, bu t PC-Pakratl II cannot use them.
Those of you just starting with AEA products
will be able to use any terminal program you
wish . If it works with a telephone modem, it
will work with the DS P-2232-excepl for
fax.

Perfonnance

If performance is the bottom line, then I

recommend the DSP-2232 without hes ita
tion. On VHF packet, the unit performs like
a champ. T his isn't too hard, and most
TNCsicontrollers do. On HF, though, the
DSP-2232 shows what it can really do to
pull packet, ATTY, and AMTOR signals out
of the mud, which other wets will not. AEA
has lived up to their own tradition of top-

"If performance is the
bottom line, then I

recommend the
DSP-2232 without

hesitation. "

notch HF performance . Though I was not
able to test it myself , those I have spoken to
who use the DSp·2232 tor satellite opera
tions are V6'Y pleased with its performance
there-the only disappointment being the
lack of Doppler shift compensation at this
time.

Some Flaws

The DS P-2232 is not perfect; what is?
The good news is that what is lacking is
software. All of the complaints are net-yet
Imp le me nted f eatures. The freq uency

up/down control , for example. There is also
currently a lack at software to take advan
tage of the SSTV and gray scale facsimile,
but these are on the way. The DP-2232 is a
relatively new product using a relatively new
tectnology. AEA has been very responsive
in correcting problems as they are brought
to light, and adding features as the produc
tion schedule allows. Fo r example, a
PACTOR upgrade for the unit is due out
soon. This will be a software upgrade
proving the value of DSP.

The other area that some might consider
a problem is cost. The DSP-2232 is no t
cheap. On the other hand, ·you get what
you pay for" applies to th is product as much
as any. The box is protected against obso
lescence by its DSP technology until our
digital modes exceed its computer power.
This will certainly happen someday, but it
isn 't an imminent concern.

Conclusion

Jt the price isn't a prob lem, I can recom
mend the DSP-2232 without hesitation. It is
truly slate of the art. Those of you involved
in high speed packet, satellite, or HF opera
tions will have a hard time doing better at
any price. The DSP-2232 has a safe future.
As the VHF packet and HF digital networks
mature, the OSP-2232 will follow with just a
change of firmware. II
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Number 7 on your Feedback card

Digital Satellite

Gateway Nodes
How to get on OSCAR 22 with an HT.

by John A. Hansen WA0PTV

Satellite tracking software will let you know when the satelli te is within range .
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Ground Station Requirements

Ground station requirements are fairly
modest , requiring FM radios on 2 meters
and 70 em and verti cal antennas with a
preamp on the 70 ern side. As a practical
matter, however, most ground stations ac
cess th is satellite with OSCAR- 13·c1ass
stations (high gain, directional antennas) so
that in heavily populated parts of the earth,
such as the United States, access with ver
tical antennas is difficult. There are a few
other difficulties as well. The radios used
musl be capable of 9600 baud transmis
sian/reception and the T NC uscd must
have a 9600 baud modem. Because the
satellite moves across the sky, there is a
problem tuning the radio during the pass to
correct for the Doppler shift . The technolo
gy is available for automatically tuning the
radio and pointing the antennas, but it is
difficult to accomplish this cheaply.

ita! experimentation on this bird as people
have begun to appreciate the implications
of being able to easily transfer files that are
measured in hundreds of kilobytes rather
than in bytes or kilobytes.

It is possib le, for example , to upload a
lOOK file in about three minutes. Depend
ing on the leve l of congestion on the satel
lite, it is possible to receive files from the
satellite at about the same rate. On a typical
satellite pass of 13 minutes duration, over
half a megaby te of data can be obtained.
For the most part this data is compressed,
so the amount of actual uncc mpresscd data
received is quite a bit greater.

Typically, OSCAR 22 pa sses over any
point in the United States six times per day,
with three passes in the morning and three
passes in the evening. The passes are about
10 to 15 minutes in duration and are spaced
about an hour and a hal f apart . Because of
the high data rates used on OSCAR 22, the
variety of material available on this satel
lite is much greater than on a standard ter
restrial BBS. In addition to messages be
tween individ ual hams, there are photo
graphic images taken by the on-board cam
era; publi c domain so ft ware packages;
schematic diagrams ; digiti zed images of
hams, their stations and the areas where
they live; and digitized voice files. There
has been something of an explosion of dig-

About OSCAR 22

UoSal-OSCAR 22 has been in orbit more
than a year now. It was built by the Univer
sity of Surrey in England and represents the
current state of the art in digital satellites. It
is esse ntially an orbiting bulletin board
with 8 megabytes of on-board storage. The
uplink is on 2 meters and the downlink is
on 70 em. Both the uplink and the down
link are FM and run at 9600 baud. Files can
be uploaded and received at a very fast rate.

K en KE2SR, who lives near Buffa lo ,
New York, is a fairly new Technician

class ham who uses his Commodore 64, a
Digicom modem, and an HT to communi
ca te on packet radio with hams in Aus
tralia, New Zealand and elsewhere around
the world via the orbiting satellite OSCAR
22 . Impossible , you say? Not at all-he
simply uses his local packet satellite gate
way node.

The satellite gateway node system is a
fai rly new development in packet radio
satellites. It permits region -wide access by
hams wi th anything from very modest
equipment to the latest in digi tal satelli te
technology. You don't need a sa te ll it e
transceiver, you don't need satellite amcn- .
nas. and you don 't need any specialized
modems. All you need is a standard bare
bones packet station that is capable of con
necting with your local BBS. T he "catch"
is that there must be a BBS in your area
equipped as a satellite gateway node.

The satellite gateway node software au
tomates the interface between a standard
packet radio bulletin board system and a
high speed (9600 baud) satellite ground sta
tion. All users of the BBS (and all other
BBSs in the region) can have access to di 
rectories of the files available on OSCAR
22, can mark file s to be downloaded the
next time the satellite is overhead and have
those files imported directly into the BBS,
and can up load fi les to the sate ll ite. In
short, they can do virtually everything with
the OSCAR 22 satell ite that they would be
able to do if they spent several kilobucks
setting up their own sate llite ground sta
tions.



UoSat 22 Directory
Msg. Size To From T Date Filename Subject

'Off 1544 N40UL KG4TM A 11110 n40ul,zip More user into 4U

a712 2746 G3CDK WA0PTV A 11110 GW2656.ZIP Gateway Nodes

a713 978 VK4BRG WB2WPM A 11/10 GW8745.ZIP THANKSaSL

a708 1373 wcosco kd8Si A 11110 jiml.1~ eTS thoughls

a70a 1878 kd8si _d A 11110 rec.tst Greelings Leo

"m 762 Zl2ATI KB20UT A 11110 GW1913ZIP HELLO !!

azrc 1869 WB6LLO K60YY A 11 /10 wb6110.zip CFG FILES & COMMENT

a725 937 KB7CNN N7RYW A 11/10 kb7erml ,t~ Thanks

a731 1876 G3edk oh1kt1 A 11110 mddy In some ways.....

a732 944 oh7by oh1kt1 A 11110 cesosu Onnea vaan

a736 1<"9 JA6ffi ZS6AOC A 11110 JA6FTl02,ZIP JA6FTl02

"" 1978 wt61k> KB2MVN A 11110 wt6no DL THIS FIRST

"79 16<6 WB4FIN KG4TM A 11110 WB4FIN.ZIP SAS_100 on 2 PC's?

a751 21759 OH1KH VK3AHJ B 11110 cats..
,m 816 wbOk> jh1aoy A llfl0 WB6LL011 .10 Thanks reply

a74e 404 dller hb9aqz A 11/10 101192.aqz T_8 Kaescntele?

a74d 8" r-MOUL IT9DLN A 11/10 N40UL.TXT USERS INFO DSP-12

a759 12540 Satgat VK4TTY A 11 /10 .y RnY NEWS

a768 794 SM0TER VK4KAA A 11110 SM0TER02,ZIP THANKS

a769 800 ZllACO VK4KAA A 11110 ZL1ACOO3.ZIP THANKS

a76b 1122 WBeLEM VK4KAA A 11110 WB8LEM03.ZJP THANKS

a76e 1988 04001 t131j A 11110 n4OUl.OOl DSP-12 Users us
a76d 751 on6ug DJ1KM A 11110 on6ug,lzh FT-736R CAT-et~

a786 747 N40UL WB4FIN A 11110 MoulOl.zip User tntc

a777 884 W6SHP@WD6 N3CXP A 11110 mylile A QUESTION ABT THE 232

a776 60398 vlQahj kb2mvn B 11110 lamily,zip lamilypie

a788 327 IOOGR N40UL A 111100100GR REPLY

a787 698 EA4RJ N40UL A llfl0 EA4RJ2 DSP-12

a71d 612 KA7CMF K60YY A 11110 )aek.t~ THANKS

a7l! 1006 w_ kd8Si A 11110 jim3 ,t~ Doppler leedback

erao un WH61 N40UL A 11110 WH6I DSp·12 REPLY

.n4 19195 """~
ohlkt1 B 11 /10 ron1011 .1zh Small is beautiful..

,m 774 oh7by cnr ktI A 11110 palibal.lzh Bal.ij

azee 794 ohlkt1 OH7BY A 11110 uhtkh.lzh Kiitos ja omeau

a711 1951 WD4ASW WA0PTV A 11/10 GW1695.ZIP Re: Progress with DOF

a70b 323 WB0SCD WD8NNG A 11110 1I0Yll.)im L..iI1denb/ad

oae 2040 N40UL N7RYW A 11/10 naout.m DSP-12 User

Noles: Neither Zl2ATI nor KB20UT own satellite stanons. yet they appear on this directory as if they did because they are using galeway nodes.
File a776 is a dig ~ ized picture.

FIgure J. Typical Uv22 directory file as It appears Oil the BBS.

A typical U022 gro und station consists
of a modified Yaesu FT-736R (or lCOM
275/475 or 970 or Kenwood TS-711/8 11 or
790), a 9600 baud modem. a pair of satel
lite antennas (such as the KLM 40CX and
22C) and a computer-driven rotator (such
as the Yaesu 54(0). Many other combina
tions are possible and it certainly is possi 
ble to operate V022 wit h less expensive
equipment. but this is a typical station con
figurat ion .

Enter the Gateway Node

Many people would like to have the ben
efits of operating U022 but are unable to
make the investment required. The Satellite
Gatew ay Node software was designed to
meet this need, It in tegrates a full y-auto
mated sate llite ground station with a stan
dard terrestrial BBS. It runs entirely unat
tended and requi res lit tle more sysoping
than does a stand-alone BBS. Here is how
it works.

Twice a day (after each set of sate llite
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passes) a directory of the most recent files
available on U022 is placed on the terres
trial BBS. BBS users can then read that di
rectory (by simply reading the message
containing it) to find out what is ava ilable.
(A typical directory file is displayed in Fig
ure 1.) The directory shows the file num 
be r, the fil e size, who the fi le is to and
from, the date the file was uploaded. the
filename, and a subject for the file. In addi
tion, in the "T" column, it shows whether
each file is an ASCII type or binary type
file. When BBS users request ASCII liles,
the files arc imported into the BBS as stan
dard messages directed to the individuals
who requested them. When BBS users re
quest binary files they are moved to a spec
ified subdirectory on the BBS where they
can be downloaded by the users who re
quested them. In the latter case the user is
sent a message telling him that his binary
file has arrived.

If a BBS user wishes to obtain any of the
files in the U022 directory, he merely sends

a message to V022MK @ U022MK that
contains a list of the file numbers he wants.
Each time a file is received from the satel
li te it is placed in a special subdirec tory.
When sorneonc requests a file from the
satell ite using the U022MK procedure, the
gateway node first checks this subdirectory
to see if the message already exists. If the
message exists, it is immediately uploaded
to the BBS. If not, it is marked for automat
ic downloading from U022 on the next
pass . This is why the system is called a
NODE. Fil es arc stored on the gateway
node so that a file is never requested from
the satellite more than once.

It takes awhile to get used to having to
enter a request for a fi le and then wait until
later to actually receive the file. As a prac
tical matter, however, this is what satellite
ground station owners have to do as well.
Files obviously can only be obtained when
the satellite is actually overhead, so users
must wait until the satellite comes up, re-

Continued on page 24
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Number 8 on your Feedback ClIrd

Clock It Quick
Tame ripple counter chips.

by Eddie J . Arno ld

To use ch ips other than the CD4060
you must list line #1100 and insert appro-
priate decimal weights for the pinouts of
the chip you intend to use. The commas
in line 1100 are to prevent pins that are
not outputs from getting mixed with the
pins that your chip is using. So, if you
mod ify the program you must align this
location properly or e lse your data will be
faulty. (See the program listing.)

There are severa l possible applications
for this program:

I . Trigger tone circuits (ham radio).
Z. Base of an extended timer circuit.
3. Time-to-binary-weight converter. (Is

this a new thought?)
4. Morse code test timer (words per

minute).

See the program listing on the bottom
of page 24.

Conclusion

TYPE load " time" to load the progmm.
Modify the program to your deligh t.
There is ample room for many enhance
me nts . Save t ime and prevent brain
damage using this helpful program. Have
fun! II

FIgure J. Pinouts.

F:= IJ(1.2*R l *C I) . No te: 2.Z in the for
mulas is the time constant for the circuits.

C I = IJ(Z.Z*R1*F)
R I := 1j(2.Z*Cl*F)

Oscillator frequency = 2"NJtime(sec)
Select pin #3 (2" 14)= dec (16384)
= Z....N.Use for 60 minute outputs.
Resu lts: 16384J(t*60sec):= 4.66 Hz
:= (F)requency
Pin #3 = 60 min.
Pin #Z = 30 min .
Pin #1 = 15 min.

Remember that for the internal oscilla
tor of the CD4060 the following is true :

To use the CD4020 and CD4040 you
must use an external oscillator circuit,
such as the 555 timer. Simply build thi s
circuit so that its frequency output match
es that of the one shown on the O W-BA
SIC program.

Using the Program

The program is based on the assump
tion that you want 10 produce a certain
time output at a particu lar pin number of
CD4060 and some similar chip.

R2 - 10 X Rl R2, >, Rl
~T+V Cl

16 15 14 13 12 11 10 9

10 8 }- RS CLK 08C 08C-, In Out

~
CO 40 60 Outputs

~
,/

4\12 13 14 6 5 7

1 2 3 4 5 6 7 8
GND

•

F ""- frequency (hertz)
T = time (sec)
l"n = relates to posi tional value of a

pos itive pin location .

EXAMPLE:
Chip: CD4060
Time: 60,30,15 minutes
Output s: T hree needed for the above

times.
Hint: The highest output avai lable is

1" 14, and remember that there are no out
puts fo r di visions of 1, 4 , 8, and 2048 .
Design for longest period of time, a llow
ing for pin locations for shorter periods to
be detec ted.

See Figure 1:
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This article will teach you how to tame
rippl e co unter chips , s uc h as the

C D4010, CD4040, and CD4060.
Back in 1988 a guy asked me to build

him a timer c ircuit that would require his
kids to put a certain amount of money in
to a coin slot , thereby allowing them an
allotted period of time to watch te levi 
sion. The idea was novel, I thought.

I got the bulk of the circuit working,
but not the timing portion . I was using the
CD4060 chip in th is particular applica
tion . I started playing around with ce rtain
guessed values to get a "feci" for what
kind of time I could expect to receive at
respective piece- locations. I was looking
for 60 minutes on one pin and 30 minutes
on the other, and I also needed 15 min
utes on a pin. I can' t te ll you how many
hours I played with that circuit.

The obvious question came to mind:
How could I qui ckly and consistently use
the c lock portion of the liming chips?
This article will provide you with formu
las, an example, and even a program writ
ten in O W-BASIC. The information pre
sented is stra ightforward and simple to
implement.

Formulas

The fo llowing convent ions will be used
in this d iscussion:



IJ:I, ASTRON
II,;" CORPORAT ION

9 Autry
Irv ine. CA 9 2718
(714) 458-7277

MODEl VS-50M

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

SPECIAL FEATURES PERFORM ANCE SPECIFICATIONS
.. SOLID STATE El ECTROOICALLY REGULATED .. INPUT VOLTAGE: 105-1 25 VAC
.. FOLD-BACK CURRENT LIMITINGProtects Power StJpply .. OUTPUT VOLTAGE: 13.8 VDC t 0.05 volts

from excessive cerent & continuous shorted output (Internally Adjustable: 11-1 5 W e)
.. CROWBAR OVER VOLTAGE PROTECTION on all Models .. RIPPLE l ess than 5mv peak to peak (full load &

IlCl,t R&-3A, Rs-4A. RS-5A, RS-4L flS·5L low line)
.. MAINTAIN REGULATION & l OW RIPPLE allow line input .. All units available in 220 V{Jf, input voltage

Voltage (except for Sl-11A)
.. HEAVY DUTYHEAT SINK" CHASSIS MOUNT RISE
.. THREE CONDUCTOR POWER CORD except for RS-3A
.. ONE YEAR WARRAHTY .. MADE IN U.S.A.

SL SE

RS-L SERIES

RM SERIES MODEl RM-35M

RS·A SERIES

MODEL RS-7A

RS·M SERIES

MODEL RS-35M

Colon ConlinulIUl les· Sizi (lNI ShippIn,
MODEL Gray Black Duly IAllpl) IAmllS1 N~ W~ 0 Wi IIbl.

.. LOW PROFilE POWER SUPPLY
SL-l1A • • 7 11 23/. x7Yt x9¥. 11

CDnt lnllOlls ICS· Size (tNI SbI'I'"MODEL DlllW lAmpal IAmpsl II ~W ~D WL I hs.
• POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE

RS-4L 3 4 3'h x 6'11I x 7't. 6
RS-5L 4 5 3'1:! x 6'1i x 7'1. 7

• 19" RACK MOUNT POWER SUPPLIES
Clnllnllius ICS· Silt UNI Sh"~'"MODEL DulW(Amps) [Amps) Hx Wx 0 Wt (lis.

RM-12A 9 12 5 '/4x 19)( 8'1. 16
RM-35A 25 35 5'1. x 19 x 12'h 38
RM -5DA 37 50 5'/. x 19 x 12'h 50
RM-BOA 50 55 7 )( 19 )( 12'h 60

• separate Volt and Amp Meiers
RM·12M 9 12 5'/. x 19 x 8'1. 16
RM·35M 25 35 5'1. )( 19 )( 12 'h 38
RM-5DM 37 50 5'1. x 19 )( 12'h 50
RM·BOM 50 55 7 x 19 )( 12'1< 60

Colo. Cllli..,11 ICS" SiZI [INI ni,,111
MODEL Guy "'" 0,1, IA_,I) lA_,ll I xW x l WI. (I•• .)

RS-JA • 2.5 3 3 x 4¥. xS¥. 4
RS-4A • • 3 4 3'" x 61ft x 9 5
RS-5A • 4 5 31ft x 6'Ii x 7V. 7
RS-7A • • 5 7 3'" x 6'h x 9 9
RS-78 • • 5 7 4 x 71'l x 10'10 10
RS- IOA • • 7.5 10 4 x 7'h x 10l,4 11
RS-l 2A • • 9 12 4'hx8 x9 13
RS-1 2B • 9 12 4 x 71'l x 10'1. 13
RS-20A • • 16 20 5 x9 x 10'h 1S
RS-35A • • 25 35 SX 11 x 11 27
RS-60A • 37 50 6x 13'1.x11 46

CIIII"III ICS' Sizi (III UI"III
MODEL III, (A_'ll (A_'ll IxW x l WI. (lh.1

• Switchable volt and Amp meter
RS-1 2M 9 12 41ft x 8 x 9 13

• Separate von and Am p meters
RS-20M 16 20 s xs x taw 1S
RS-35M 25 35 5 x1 1 x 11 27
IM OM 37 50 s x 13314 x 11 46

VS·M AND VRM·M SERIES • Separate Von and Amp Meters. Olllptrt Voltage adjustable from 2·15 volts. Current limit adjustable from 1.5 amps
to Full Load

Colo. Clilillill les ' Sizellll) UI"I',,., ,"'. III, IA_,I) b,. lI xW xO WI. (lb.]
• • S 7 4x7'1t x 10'1. 10
• • 7.5 10 4 x 71ft x 1034 12
• • 9 12 4'ltx 8x 9 13
• • 16 ee 5x 9x 10'h 1S

CtRCL£ 16 ON REAO£R SERVICE CARl)

11I0 IJEl
RS-lS
RS-1OS
RS·l2S
RS-20S

CIIIIIIIU 105' SlzllUlll UI"III
MOOEL UII, (A_'ll IA.pl) Ix Wx l WI. (Ih .)

@13.8VDC @l OVDC @5VDC @13.8V
V5-1 2M 9 5 2 12 ew x ax s 13
VS-2Ot.l 16 9 4 20 s x s x toa 20
VS-35M 2S 1S 7 35 5 x 11 x11 29
\IS-saM 37 22 10 50 6 x 13'\11 x 11 46

• variable rack mount power supplies
VRM·35M 25 1S 7 35 5V. x 19 x 121ft 38

MODEL VS-35M VRM-50M 37 22 10 50 5V. x 19 x 12'h 50

• Built In speaker

"I CS-lmermit1eflt Communication Service (50'lio Duty Cycle Smtn on 5 min. off}



Digital Satellite Gateway Nodes Continued f rom page 20

g ardless of whether they are reque sting a
file from thei r own ground station or from
a gateway node .

To respond 10 a message thai a BSS user
has obtained from the satellite the use r can
use the SR (send reply) command . just as
he wou ld 10 re spond 10 a me ssag e that
came from any other source. The response
will automatically be routed 10 the satellite.
Furthermore. users may initiate sa tell ite
contacts by uploading messages either 10
oth er sate llite users or to ALL. just as they
could on a terrestrial BSS. They do this by
using the S8 (or SP) command: 58 ALL @
U0 22UP. The destination U0 22VP tells
the BRS to route the message to the setet
lire. Me ssages that come from satellite
gateway node users appear on the satellite
just as they would if the gateway node user
owned and ope rated hi s own s a te lli te
gro und station. In Figure 1. for example.
me ssage A7QF i s from KB20UT to
ZL2ATI. Neither of these stations actually
owns their own satellite ground station. yet
they appear o n the sate llite d irectory just as
if they did. Thus. when you see messages
on the sate llite d irec tory it is impossible 10

determine whether they came from satellite
operators who used their own ground sra
nons or from satellite operators who used a
gateway node.

Once a BBS user has uploaded any mes
sage to the satellite. his call and ho me BBS
are placed in a special file of satellite users.
In the future. any files that appear on the

sate llite addressed to this station will be au
tomatically received and imported into the
BBS without any act ion being taken by the
BBS users. Thus. the interface between the
BBS and the satellite ground station is es
sentially seamless.

The satell ite gateway node is available
nor only to use rs of the BBS thai is 301 the
gateway node site. but to all other BBSs in
the region as we ll. All the additional BBSs
need to do is make sure that all messages
that are either @ U022MK o r @ U022UP
are forwarded to the BBS that is at the
gatew ay node s ite . The ga tew ay node
keeps track of the home BBS of each node
user and automatically routes all of his o r
her messages to that BBS. Thus, one gate
way node can serve an entire region. In
fact . there are significant savings that occur
as the service region expands. Since each
file is only downloaded once . no matter
how many stations requ est it. as more and
more sta tions use anyone gateway node
the propon ion of file requests that actually
involve do wnloading from the satellite will
fall,

How to Establish a Gateway Node

A gateway node consists o f a fully-auto
mated satelli te ground station (i nc lud ing
automatic radio tuning and antenna point
ing) and a standard te rrestrial BBS. These
are fai rly stiff requirements (generally in
the $3 ,000 to $5.000 category for every
thing if purchased ne w). yet there a re a

great many such stations currently in exis
tence . Furthermore. since this is no more
than the cost of many repeaters. it might be
an appropriate project fo r a club to under
take. Gene rally. the system will involve a
multit asking system suc h as Desqview,
with the BBS running in one window and
the gateway node software running in an
other. Aside from the satellite ground sta
ti on so ft ware ( which is available from
Compuserve and other sources). all of the
software that is needed to run the gateway
node is available from the author free o f
charge. The disk contains complete docu
mentat ion for setting up the system and a
discussion of hardware and software choic
es that are available. Simply send a format
ted disk and a return disk mailer.

It is hopcd that the sa te lli te gateway
node system will bring the latest in digital
satell ite technology to many people who
woul d otherwise be unable to participate. II
is also hoped that by providing an opportu
ni ty for hams to participate in satellite op
eration without purchasing satellite equip
mem. congestion on the satelli te will ul ti
mate ly be reduced.

Please remember that amateur satellites
arc not cheap to build o r lau nch. If you find
thai yo u are enjoying using these birds ei
the r d irect ly with yo ur o wn equipmenl o r
indi rectly using the gateway node system.
p lease support the production and launch
of a ddi tiona l sate lli tes by bec o m in g a
member of AMSAT. II

Clock It Quick Continued from page 22

1000
1010
1020
10 30
1040
1050
1060
1070
108 0
1 09 0
1100
111 0
1120
113 0
1140
1150
11 60
11 70
1180
11 9 0
12 0 0
1210
12 2 0
123 0
12 4 0
1250
126 0
127 0
128 0
1290
13 00
1310
1320
1330
13 40
1350
1360

REM PROGRAM NAME_ TIME
REM BY EDDIE ARNOLD : SPRINGHILL, TN

DIM A(2 0 )
0<"
LOCATE 1, 25
PRINT"TIME MACHINE 4060"
RESTORE
FOR L- 1 TO 14

READ A(L)
NEXT
DATA 4 09 6 , 81 9 2 , 16 384 ,6 4 , 32, 16 " " , , 512, 25 6 , 10 24

LOCATE 3, 10: CT-0
S$-" MI NtlTES-
PRINT-TIME _: _
LOCATE 8 ,1 0
PRI NT"SPAC E BAR TO INCREMENT
LOCATE 9 ,10
PRINT-ENTER TO STORE"
FOR 1'00 1 TO 120
LOCATE 3,20
PRINT US I NG - T- fff MINUTES-; T
AS-IN~EY$ : I F AS-"" THEN 1210
IF AS-eHR$ 13 2 I THEN 12 S0
IF AS-CHRS I 1 3 ITHEN 1270
cere 1210
"£>IT
GaTO 111 0
CLS
LOCATE 5,2 0
PRINT- KE Nt! 
LOCATE 8,15
PRI NT- II ) IN PUT A , FI NO c
LOCATE 9,15
PAINI"(2 ) I NPUT C , FIND A
LOCATE 10 ,15
PRINT" ( 3 ) END-
BS- IN KE Y$ :IF BS-"- THEN 1360

1370 I F 8S- " 1 " TH EN 1410
1380 I F 8S - "2 " THEN CT-1: GOTO 1410
13 90 I F BS-"3 " THEN END
1400 OOTO 1360
141 0 LOCATE 5 , 20
1420 INPUT"WHAT PINf DO YOU WISH TO USE";P
14 3 0 I F P.7 OR P-8 OR P- 9 OR P-1 0 OR P-11 THEN 1030
14 40 IF CT- l THEN 14 7 0
1450 CLS : LOCATE 6 ,2 0
14 60 INPUT" VA LUE OF R1 10HMS) ": Al : GOTO 14 9 0
147 0 CLS :LOCATE 6 , 20
14 8 0 INPUT" VA LUE OF C1 (UF ,) - ; Cl : GaTO 15 3 0
1490 F_A ( P) / (T_60 )
150 0 M- (Rl-2 .2 )- F: Csl /M
151 0 W- C-I0 " 6
152 0 GOTO 1560
I S30 F-A (P) / (T- 6 0 )
1540 Ii- I ( Cl/ 10"6 ) - 2 . 2 ) -F : R1-lIM
1550 W-R1
1560 LOCATE 8 , 2 0
1570 IF CT -1 THEN 159 0
158 0 PRINT US I NG- C _ f...... ... CF " ;W :GOTO 1610
159 0 LOCATE 8 ,20
~:~~ ~iEU~~~~"_Rl - •• , ••,.. o h_( s ) ":w
1620 PRI NT US I NG" TI ME - ••• MINL'TE (S )" :T
1630 LOCATE 10 .2 0 -
16.0 PRINT US I NG" PIN _:._- : P
1650 LOCATE 1 1, 2 0- -
16 6 0 PAI NT US I NG" FAtQ: .",. __ , _ _ HZ ," ;F
1670 LOCATE 15,20-
168 0 PRI NT- TO CONTINUE PRESS ( Y/N) 
1690 C$ - I MKEY$ :IF C$ - -- THEN 16 90
17 0 0 IF CS - CHRS ( 121 ) OR CS-CHR S{89 }THEN 1030
1710 I F C$ _ CHR$(110) OR CS-CHR$ (7 8 )THEN END
1720 GOTO 169 0

GW·BAStC program.
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Dual Half-Wave Antenna
A ground independent antenna with gain.

by Jack Kuecken KE2QJ

I n the early days of broadcasting, Ballen
tine' showed mathematically thai the max

imum ground. wave field strength would be
produced by a 518-wave vertical antenna.
The 5/8-wave radiator is theoretically 2.9 dB
supe rior to a quarter-wave and 1.2 dB be tter
than a half-wave. Because of the gain advan
tage, the 51S-wave vertical is relatively pop
ular in 2 meie r mobile applications, despite a
few drawbacks.

By 1934. Fri is. Feldman and Sharpless' at
Bell Labs had shown that a vert ical half
wave antenna consis tently showed a superi
ority of about 4 dB compared to a vertical
quarter-wave. despite the fact thai the theo
retical advantage is only 1.7 dB. They rea
soned thai the losses in the counterpo ise
we re m uc h greate r fo r the q uarter-wave
s ince the maxim um cu rrent oc c urred a t
ground level. By comparison, the current
maximum is halfway up the radiator on the
half-wave and the minimum is at ground
level.

Photo A. TlI~ 2 n~ter mobil~ ullterUla maented all a cur. TlI~ (M'Ohoots catch Ih~ ~dg~oftM trucl: lid
and Ih~ nylon string under tension holds th~ whole unilon via a hook caught on 1M lip ofthl! trunk:

Figure 1 . Two half waves In

phase.

the two from a center gap produces currents
which ate in phase when viewed from a dis
tance, although they are obviously out-of
phase at the generator te rmina ls, The free
space patterns shown in Figure 3 illustrate
the results to be expecte d . T he dual half
wave antenna will provide a pattern wh ich is
52 degrees between elevation half-power

FI gure J. The ground-indepen
dent vertical haif wave,

- r

t •

A
T

~
'i:

'E c ,0
SO o hm

t~ "l input

~ L..,
--

• .

from the very high impedance of the radiator
(about 2,700 ohms) to the 50-ohm transmis
sion line. The an tenna covers the range from
144 to 148 M Hz with a maxim um VSWR of
1.6 at the band edges and about 1.1 at band
center. I found that with a 3" x 5" g round
plane the anten na remains matched even sit
ting on a wooden cabine t! I installed one of
these antennas at the
peak of my roof for a
base station antenna
and have been delight
ed w ith th e re sult s .
The lack o f a require
me nt for a co unte r
poise is a s ignificant
advantage.

Two Hair Wn es
in Phase

In th e int erest of
narrowing the e lev a
ti o n pattern and ob
tai ning mote ga in
from the omn id irec
tiona l base an tenna, I
considered using two
half- wave vertical an
tennas, one above the
other, phased to add in
the far fie ld.

Figure 2 shows that
the generator driving

~Iobile Antenna Background

At the U.S . Army S ignal Corps labs,
Brueckman' showed that for mobile amen
nas. coupling to the vehicle and dependence
upon ground can be minimized by p laci ng a
current minimum at the antenna base . This
deccupling prov ided much improved circu
lari ty in the radiat ion patterns and made an
tenna tuning independent of the vehicle type
and size. This work led to a number of de
velopments in military " antennas'>", includ
ing the very widely used AS-J729 a uto
tuned antenna, which covers the mil itary 30
to 76 MHz FM range.

For my own 2 meter mobile setup I devel
oped the antenna illustrated in Figure I . I
drive a convertible, which presents several
problems. First, you cannot mount the anten
na on the roof; second, the car seems to have
mo re electrical noise than a dosed sedan.
Since the radiati ng element is a half wave
length high, the current at the base of the an
tenna is minimal and the co upling to the car
skin is minimized. The noise pickup from
this antenna is sign ificantly lower than the
noi se pick up from a quarter-wave type. I
have not actually measured the circularity of
the rad iation pat terns on the car but no no
ticeable null s exis t. S ince the 5iS-wave
length antenna does not have a current mini
mum at the base it does not enjoy the bene
fits of ground independence.

The small LC network at the base of the
antenna provides an efficient transformation
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Transceiver
Only $499
Made in USA
Value + Qual ity
lrotn over 25yeani
in ATV...W60RG

Snow free line of sight OX Is 90 muea- assuming
14 dBd antennas at both ends. 10 Wans in this one
box may be all you need for local simplex or repealer
ATV. Use any home TV camera or camcorder by
plugginglhe composile video and audio inloIhe front
phono jacks. Add 70Cm antenna, coax, 13.8 Vdc@
3 Amps, TV set and you're on the air· ii's that easyI

TC70-10 has adjustable>10 Watt p.e .p. with one xtal on
439.25, 434.0 or 426.25 MHz & properly matche s RF
Concepts 4- 110 or Mirage Dl0l0N-ATV fo r 100 Wans.
Hot GaAsfet downconverter varicap tunes whole 420-450
MHz band to your TV ch3. 7.5x7.5x2.i aluminu m box.

Transmitten> sold only to licensed amateurs . lor legal purposes,
verified in the latest Callbook or send copy of new license.
Call or write now for our complete ATV calalog
includingdownconverters, transmitters, linearamps,
and antennas for the 400, 900 & 1200 MHz bands.
(818) 447·4565 m.t8.~. '30pm.... VI.., lie, coo
P.C. ELECTRONICS T~ (WooRG)
2522 Puaon un. Arcadia CA 91007 WarylM (WB6YSSI

AUTO-ID AUTOMATIC MESSAGE BROADCASTER
ai r, the AUTO-ID will broadcast your ID
message for you. The AUT0·1D's message II I
t imer can be set for interval s of 3 or 9 minut es
or it may be set to b roadcast your message

.. )

The AUTO-ID is a solid s tate digi
tal voice recorder that was devel
oped espec ially for 2 way radi os . It
simply plugs in between the radio
and it's microphone. With the use
of your radio microphone. you can
record up to 5 separate messages
that can be played on th e air by
pressing one of the 5 message but
tons. The AUTO·ID also ha s a
built-in timer that monitors your
PTT (push to talk) act ivity. Record
your sta tio n iden t ification, and
thereafter any time you are on th e

r
.:

-. .. . :... . : .-. '. ... '. .... ' . ..
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.. -
- •

-
•-• •
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every ti me you use your PIT. Wit h
the use of th e AUTO-IO's built in
speaker. you can monitor the mes
sage that the AUTO -JD is broad
cast ing, regardless of whether the
selected message was broadcasted
automatically or manually.

The AUTO~ ID comes with plugs
for an Alinco or Kenwood mobile
amateur rad io. There are accesso
ries ava ila ble to inte rface the
AUTO-ID 10 most other types of
radios .

Timer cnab le/disable switch .
All solid slale construction.
Up to , se parate messa ges can be p la)'ed
individually .
32 seconds or totll digital audio sto rage
lime.
Simple to use .
1 year limi ted warra nty.

t2VDC power j.d ..
Mic rophone patch co rd ( INCLUDED).
I IOVAC . dapter ( INCLUDED).
Fully wired and rested, j us t plu g it in.
No solde ring required.
Built in local spuker.·
Adjustabl e spea ker vo lume.
Adjustable microphone level.

FEATURES-------------
Adjuslable menage broadcull ime. ( Mes
n ge ~1 ~ onl y)
C onnects direct ly in line between radio and
microph one.
Pre-wired fer Ahncc and Kenwood Mobi le
ra dios.
Power, Record an d Play LED ind il:atorl .
TX ru dy LED ind icator.

MINe'"
Co m munication s

MING COMMUNICATIONS
2948 1/ 1 Honolu lu Avenu e
La Crescenta. CA 9 1214
Tel : (8 18) 24 9-300 6
Fax: (8 18) 24 8-0 840 COD·

$149.95

VISA . MC . DISCOVER
CIRCLE 1:Mi 0 ... REAOE.fl SEflVlCE CAflO
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mcnt due to wind loads on the radiators. In
my case, I made it by laminat ing two pieces
of 3/ 8 " XXX P p la s tic (a p a per-ba se
mel amine) and boring the assembly 10 ac
cepr the base insu lator outside diameter.

Assem bty
To begi n wi th, prepare the e nds of the

miniature sem irigid coax. Al each end mark

Photo B. Dllal amenl/a. showing the plastic
bottle covering the matching network in the
center of the all1ellna and th e miniature
ground pial/e.

,..

Figure 5. Basic construction .

I:

plug is inserted which shorts the outer con
ductor of the coax to the inside of the lower
radiator. thereby making AB and DC a pair
of quarter-wave (not qui te) coax ial chokes.
The coax used is 0.140" o.d. semirigid 50.
ohm cable. If the shorting plug is made of
brass it may be soldered directl y to the c0p

per tubi ng outer j acket o f the coax . If the
plug is made o f aluminum. fashion a brass or
copper sleeve which can be soldered to the
coax and connected to tbe al uminum with
screw pressure. One source for the miniature
se mirigid coax is Precision Tube Co. lnc.,
Microwave Division, Church Road and Wis
sihickon Ave., North Wales PA 19454.

The two little capaci tors used are Johan
so n a ir variable 0 .7 -to - 10.5 pF units . I
picked these up at a hamfest for a few cents.
A pair of piston caps might be benet since
lhey can handle more power and are easier
to tune. The inductor consists o f three turns
of #16 tinned wire wound on a 3/4" form.
We will discuss tune-up later.

The insulato rs for this un it were made
from white PVC water pipe. The construc
tion is shown in Figure 6. The construction
technique used on this model is best suited
to those who have a lathe available, but oth
er constructions not requiring a lathe are also
feasi ble.

The rad iators are, as noted earlier, 7/8"
o.d. aluminum tubing. In order to get a good
fit , the nominal I " p ipe , which is ac tually
1.063" i.d.• must be sh immed. To do th is I
cut two 1.25" lengths of the pipe. 1 then cut
out a portion of the circumference so that I
could compress the remaining segment into
a I - diameter cylinder. I then slathered some
PVC pipe glue on the center p iece and the
insert and drove the insert in with a soft mal 
let. Immediately upon insertion, clamp the
insulator in a vise to ro und up the egg shape
that develops because of the uneven push o f
the insert.

The PVC glue dries very fast . Wh en the
first end of the center insu lator is don e, do
the other end. After the glue has dried for
abo ut a h alf hour the insu la tors may be
bored out in a lathe to give a good fit for the
upper and lower radiators. After the boring
operation. the center insulator should have a
center window about l (l" x I " opened to
permit connection to the coax.

The base insulator is made similar to the
center insulator except that only one end is
equipped with an insert. The base flan ge is
made of any convenient material. It may be
either metal or plastic. It must, of course, be
strong enough to hold the overturning rno-

o'Gl 0 H \

J

Figure 4 . Antenna ctrcuu .
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Figure 3. Elevation panems ofhalf· .....ave and
ground independent dual half-wave,

points. compared to 78 degrees for the half
wave. Furthermore. the directivity will be
1.4 dB higher than the half-wave. Note thai
the elevation pattern has fourfold symmetry
and only a quarter of the pattern is ploucd.

The narrower elevation pattern is an ad
vantage by itself. For one thing, it reduces
the reflections from passing aircraft (which
can cause a considerable flutter in the reo
ceived signal). Secondly, it reduces the reo
Ilecuons from foregrou nd objects. which ca n
distort the panem.

The Antenna Const ruct ion

After several false starts I developed the
feed circuit shown in Figure 4. I had some
lengths of 7/8" o.d. aluminum tubing from a
scrapped array. These were used for the rad i
ators. Experimentally, 1 found that the high
est impedance resonance at 146 MHz. for
this tubing diameter, could be obtained with
38" radiators. By jiggering the values of C I.
C2 and L I it was possible 10 obtain a very
good match to 50 ohms. A measurement o f
current magnitude and phase showed thai the
rad iator current s were equal and in phase as
seen in the far field.

Figure 4 is intended mainly to clarify the
matching scheme. TIle const ruction is shown
more clearly in Figure 5. The coax feed cable
was actual ly run up the center of the lower
rad iator. The d ielectric beads at the upper
and lower radiator ends are used to center the
coax and to provide a mea sure of tuning. At
the cente r of the lower radia to r a shorting
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April 23 , 24 & 25, 1993

Early Reservation Information

'" 00...
.:..
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0

General Chairman, Dave Grubb, KC8CF Asst. General Chairman, Ken Allen, KB8KE

1* Giant 3 day Flea Market * Exhibits * Activities for the Non-Ham I
Information
General Information: (513) 454-1456
FAX: (513) 890-5464 AUn: Hamvention,
Of , write to
Hamvention, Box 964, Dayton. OH 45401·0964
Lodging Information: (513) 223-2612

(No Reservat ions by Phone)
Flea Market Information: (513) 454-1 660 Daytime

(513) 767·11 07 Evening
Lodging
Please write to Lodging, Dayton Hamventlon,
Chamber Plaza, 5th & Main Streets,
Dayton, OH 45402-2400 or refer to our 1992
Hamvention program for a listing of hotel/motels in the
Dayton area.
Special Awards
Nominations are requested for Amateur of the Year,
Special Achievement and Technical Excellence
awards. Refer to the Hamvention Program for
nomination form or contact Hamvention Awards
Chairman, Box 964, Dayton, OH 45401-0964.

1993 Deadlines
Award Nominations: March 1
Advance Registration and Banquet

USA - April 2 Canada - March 26
Flea Market Space: February 1

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

Notification of Flea Market space assignment will be mailed by
March 15, 1993. Checks will not be deposited until after the
selection process is complete.

[I HAMVENTION Is sponsored by the Dayton Amateur Radio Association Inc.
._-_ ._--_ ---------- -.--------- -- ----.--------------_. _-------------------------------------------------_.

Evening Phone # ( ...;)~;;;;;;;;-;_;;;;;;;;;;;;;;;;;j

How Many
__@ 511.00· $ _

• $14.00 at door
**$24.00 at door, if available

Admission
(valid all 3 days)
Grand Banquet @ $22.00"* $ _
Alt. Act . Luncheon

(Saturday) @ $8.00 $:::===
(Sunday) ===@$8.00 S
Flea Market :t: $3011 space

(Max.3 spaces) $6012 adjacent

__$150/3 adjacent $====
Electricity add $40.00/space $
Covered tent $215.00 ea. $

Total $ _
Name _

Address _

Cily _

State Zip+4 • _

Daytime Phone # ( )

Dayton Hamvention 1993
Advance Registration
Reservation Deadline: USA -April 2, Canada-March 26
Flea Market Reservation Deadline: February 1

Enclose check or money order for amount indicated in
U.S. dollars and type or print your name and address clearly.

Make checks payable to:
Dayton HAMVENTION
Mail to - Dayton Hamventlcn Box 1446, Dayton, OH 45401-1 446
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dri ll a #39 hole 19" up from the base of the
lower radiator. Mark the ce nter of the short
ing plug and slide the coax into the lo wer ra
diaror until the mark shows through the hole.
Drill and tap for three 4-40 flathead screws
to secure the plug. Flathead screws permit
one 10 slide the lower weather seal up the
lower radiator.

Next, fas ten the center insulator to the up
per radiator. This can be a permanent joint. I
use a cement used to mend vinyl and leather,
fo und in shoe and leather stores under the
names "Shoe and Leather Pa tch" or "Shoe
Goo." A n RTV cement can also be used .
Slide the radiator 1.25 " into the insulator.

Next. s lide the insulator onto the upper
end of the lower radiator without glue (you
may wish to disassemble this joint later) .
Now drill and tap through the insulator into
the upper radiator and lower radiator to
make an electrical connection to each. Sheet
metal screws may also be used.

Put a terminal lug on the upper and the
lower rad iators . Additional screws may be

I:: ".. :::l1 114-~ ........ 1 114·

Figure 6. Center insulator.

Figure 7. Base assembly.

-

t 114" i ....
l- 8aI.. lnsul8tor -

aimilar 10 e""te r
ins ulator

3 114"

B-. Flaflglt -me1. or plaatie

l (j

-

off 1/4" from the end and carefully score a
circumferential ring in the outer conduc tor
tube with a sharp knife. Grasp the piece with
a pair of pliers and gently work bac k and
forth. The outer tube will break circumferen
tiall y along the scored ring and the piece can
be pulled off. Next, cut the TeflonT" insula
tion at a point 1/8" from the end of the tube,
as shown in Figure 8. Take care at this point
not to score the center conductor.

If the short ing plug is brass, slide it into
position on the coax and solder it into place.
If the plug is aluminum, slide the protective
brass bushing into place and solder it. The
shorting plug should be placed so that the
prepared end of the coax projects beyond the
end of the lower radiator into the center of
the gap between the upper and the lo wer ra
diator.

The dielectric beads can be made from
polystyrene, G-lO epoxy Fiherglas™, KeI-F,
Teflon or other dielectric with a low dissipa
tion factor at 146 MHz. Do not use plexiglas
o r melamines. T hese washers are easily
turned on a lathe but may be filed out by
hand. A perfect fit is not necessary; howev
er, the coax should not rattle too much.

Next, slide the d ielectric beads onto the
coax. These may be held in place with a
drop of epoxy. The beads should be posi
tioned to fall in the open ends of the lo wer
radiator and should hold the coax ce ntered.

The next step is to install the ONe con
nector. There are cable connectors made to
directly accept the semirigi d coax but they
are not ofte n seen at hamfe st s . Figure 8
shows how a standard BNC connector can
be adapted to th is coax. I used a UG-291BIU
female so that a normal, male-ended ca ble
c an be attached without an adapter, The
adapter brushing is used to make the coax fit
the co nnector. First slide the nut, the flat
wa sher and the gasket o n the co ax. T he
washer may have to be reamed slight ly to fit
over the shank of the adapter. The bushing is
then slid onto the end of the coax with the
flange flush, with the end of the outer con
ductor and swea t so ldered in place. The pin
is then soldered to the cen ter co nductor and
the connector assembled. The piece which
normally ho lds the braid and interfaces to
the g asket is not
used.

Leads o f approxi
mately 1.5" are next
so ldered to the end
o f the c oax which
will go into the insu
la tor. Ben d these
leads more o r le ss
parallel to the axis.

If an al um inum
p lug is used , dri ll
and tap a radial hole
from the periphery
of the plug to th e
hole for the bushing.
Insert a 4-40 head
less setscrew to lock
the bushing in place.

Next, mark a nd
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SYSTEMS

50 MHz ""B 5 25 BN<
SO"", "". 5 25 •1« MHz 14208 5 " Ill<C
144 MHz 1420N 5 " •
220 ""'
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220 ""'
2220. 5 22 •440 MHz 44"B 5 18 'N<
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12 GHz 1020. , .. •
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CIRCLE 243 ON READER SERVICE CARD

WITH TEC·200 FILM
JUST 3 EASY STEPS:

• Copy circuit pattern on TEC-200 film
usi ng any pla in paper copier

• [ron film on to copper dad boa rd
• Peel off fil m and etch

convenient 8~ x 11 size
With Complete Instructions

511 n SFIICTION GUA RANTEED
5 Sheets (or S3.95 10Sheets only $5.95
lIdd s I .50 po5l.Oy" NY Res. lIdd SIlk s t ill(

The MEADOWLAKE Corp.
Dept. Y[ P.O. Box 497

No rthpo rt. New Yo rk I t 768

MAKE CIRCUIT BOARDS
THE NEW. EASY WAY

Protect
your expensive gear.

Fastest crowbar In the west...
east, north

IIand south,
. ~g8.,

WKE~H CURRENT I . '
, ac

POWER SUPPLIES

S60- 6OAMP- 1J .6V . , .. ... _ S~JO

$$J- 6OAMP- 1J .8V _ , . S4IO
Sl00-100AMP- 1J ev . .S495
S35H_~_2av . .. .. . ... . . , . S41 0
SS5~-55AI.4'- 2aV , _ _ 1475
S2:iVlol - 25AMP_50V_, " .. . , . , . , " . .S43O
S&Ml- OOAMP- 5()II _ _ 1510
SJ5Vl; - 75AMP- 5I:N 1575
ClI'lIQN.Ol. FAN COOLING : . - , . " . ,~

· f 1E>Ct«:t'Oc ""\JJ""""'l · Mo;ld<> .. U.SA
. f<>k1 6od< C"",,", IPJjI . Or'<> '0><>' Wo1r<;nY
. DUaICrowbar . AlJIo . o.e.- l"""~1otI
_ "" 1Pic<> S&oond. . 0>08< 1""'"'P ndic<lb
l " t<.-t) "" , y S<>oco;j • C "","""" .-dcoIor

. Lroe lop.JI Slrg<> Pnotec · .f,>0I'2<l0 ;dI."" Most
,~ ~
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o~1 R.~ F~. ~

[VISA! WKE CO. MC.J1+lJ _ ... 9 M,...LOI<e Ci ty, MI49651

(6001) 22'1-4593

Figure 9. Smith impedance chart of ground
independent dual half-wave,

Nut

m Drill
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References:

the band, running out
10 less tha n 1.7 at
144 and 148 MHz.
T he Smith cha rt
shown in Fig ure 9
shows the resu lts of
a measure ment ob
tained using a Gen
era l Ra d io mode l
16028 UHF admit
tance meter. The data
has been rotat ed to
the center of the an-
renna at the feed 
po int. The V$WR 's
represented range is
from 1.63 at 144
MHz to 1.45 at 148
MHz. The tuning can
eas ily be shifted to , - - - - .--- - - - - - ---
favor one end of the
band or the other;

For weather pro-
tec tion , I cu t off a

plastic bottle and cut a hole through the bot
10m of the bottle to closely fit around the up
per radiator. This is placed upside down over
the coil-capaci tor assembly. A bead of RTV
or shoe cement is used to seal the upper radi 
ator. On the bottom side, the bottle top was
sim ilarly fitted around the lower radiator
with the flange down. The lower edge of the
upper part hangs below the upper edge of the
bottom part. These are not tightly fined or
sealed. Instead, they are designed to be drip
proof and so that some air can ci rculate. My
experience has taught that if you ca nnot get
a true hermetic seal, you are be tter off to ar
range mailers so that air can ci rculate and
water and condensation can run o ut.

T he open end of the upper tube can be
neatly sealed with a wine bottle cork. The
brand is not important. My personal tas te
runs to dry wh ite wines, ho wever, a cork
from a sherry bott le would do as well.

For mounting the antenna, a 3" x 5" or 5"
x 7" ground plane is adequate. The BNe fit
ting should be in the center of the base insu
lator so [hat the drivi ng cable is protected
from rain, etc. No goopy sealing o f the cable
should be required. If you wish you can in
sert a rolled sheet of plastic into the bottom
of the base insulator to protect the joint. II

I . S. Ballentine, "On the Optimum Trans
mitting Wavelength for a Vertical Antenna
Over Perfect Earth" Proc. IRE, Vol 12, Dec.
1924, pp. 833-839.

2. H.T. F rii s, C. B. Feld man and W. M.
Sharpless. ' 'The Determination of the Direc
tion of Arrival of Short Radio Waves" Proc.
IRE, Jan 1934 , pp. 47,48.

3. H. Bruec kmann, "Theory and Perfor
mance of Vehicular Center-Fed Whip Anten
na" IRE Trans Vehicular Communications,
Vol. VC-9 Dec. 1960, pp. 10-20.

4. H. Brueckmann, U.S. Patent 2,9 13,722
November 1959.

5. J.A. Kuecken, U.S. Patent 3,438,042.

Figure 8. Cable assembly.
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added at th is point to secure the insulator to
the radiators.

Reaching in through the window in the
center insu lator, pull the leads from the inner
and outer conductor out through the window.
So lder the coil between the terminal lugs
and solder each capacitor between one of the
leads from the coax and one of the end ter
minals on the coil.

Insert the bottom end of the lower radiator
into the base insulator and insert the base in
sulator into the base flange. Mount the an
tenna somewhere in the open and get ready
to tune it.

TIm ing Up

For the tunc-up procedure you wi ll need a
signal source and some fonn of system to
detect the matched condition. A direc tion al
coupler or SWR meter can be used; howev
er. I prefer the use of a bridge circuit because
it's more accurate. See the Radio Amateurs
Handbook. In the 1990 edition, Chap ter 25,
pages 9 and lO and Figure 2 I give suggested
circuits.

Set the signa l source to 146 M Hz. Next,
tune the two capacitors for the deepest null
availab le . T ry to ke ep the capac itances
equal. T he coil was initially close wound;
stretch it ax ially a little b it. This decreases
the inductance. Re- null the capacitors, again
trying to keep them equal. If the null im
proves , you wen t in the right direction.
Stretch the coi l again and repeat the nulling.
Eventually you should reach a point where
the inductance is too small and the reflection
start s to rise again. Back in to obtain the
deepest null possible.

If a reasonably sensitive bridge is used,
you will fi nd th at as a good null is ap
proached the motion of your body wi thin
four or five feet o f the ante nna will cause the
reading to change. It will be necessary for
you to de-tune the antenna in such a direc
tion that the match improves as you walk
away. Done properly, you shou ld be able to
attain a VSWR less the 1.1 : 1 at the center of

73 Amateur Radio Today · March, 1993 31



Number 10 on your Feedback card

Active Antenna

Using a MOSFET
Build a low noise antenna.

by Ken Cornell W21MB

antenna\Jl"
BS170P

0
G , Jl

coax to,
S I T1,J , » - receiver ......

I~ - coupler

~ ',iiH
-

~:-::- R Co1
~SP: >-,..,

C' T1 • See Te xt

I'~ rF C1 •.1 J.I F. 35V

r Rl "
R1 • 100 K Potentiometer

- 100 K
Dill

RFC 1 • l l!H RF Choke- G • - J1 • See Text-S •

BS170P
bottom view

To receiver

J3

-

SWl

C3· ,001 J.IF,35V

RFC 2·1 J.IH RF Choke

J2, J3, J 4 • coax connector

(J4 can be a binding post, if

a wire antenna is used.)

shank to the inside, in the bottom pi pe cap.
The antenna assembly is shown in Figure 3.

The actual antenna is a leng th of I " alu
m inum tubing with a ho le for a 6-32 ma
ch ine screw at each en d. The top hole is for
securing the alum inum antenna tube to the
PVC pipe . The bottom ho le is for connecting
a short length of flexible wire from the tube
to (he antenna input on the circuit board. A
short length of RG-59U coax connected to a
CF-59U male "F" co nnector is used 10 con-

.001 J.IF

1 .H
RFC·2

Figure J. ACllve alllenila.

Figure 2. Receiver coupler.

12 V +

C2
.1 J.IF

J2

reference antenna

rt
@-~C3f-----o--..o--~

-

coax to
.....- active

antenna
circuit

coupler and a power supply isolator. T his
circuit is shown in Figure 2.

An SPDT switch is added to the receiver
coupler circuit to allow selection of either
the active antenna or a reference antenna for
comparison purposes, or to se lect the best
antenna for signal-to-noise ratio.

The active antenna circuit is wired up on a
1" width of perf board. I used RG· 59U coax
cable and installed an F-81 coupler (Radio
Shack #278-2 13), with the long-threaded

Usin g MOSF ETs

While experimenting with transm itters on
the 510 to J705 kH z band (again an FCC
Part IS band; 100 mw to a 3 meier anrenna.)
I fo und that th e Amperex BS 170 and the
ZETEX BS 170P were excellent final ampli
fiers. They are MOSFETs.

I dec ided to try them out as an active an
tenna preamplifier. After quite a few bread
board layouts, I ended up with the circuits
sho wn in F igu re s 1 and 2. I was q uite
pleased with its performance.

Si nce the active antenna consists of a
short vertical with a broadband preamplifier,
I decided to put the entire unit within a fi ve
foot len gth of wh ite PVC pipe. Pl acing a
PVC pipe cap on each end would make the
unit weathertight. A coax fitting is placed in
the bottom cap.

The ci rcui t for the active antenna is
shown in Figure 1. Since the coax cable pro
vides two functions-c-one to fee d the anten
na to the receiver and the ot her to supply
power to the MOSFET-we need a receiver
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I firs t became involved with active antennas
back in the late ' 70s while experimenting

with communications on the 160 to 190 kHz
FCC Part 15 band. Due to the high ambient
noise leve l encountered in this frequency
ra nge, the search for an efficient and low
noise receiving antenna was an interesting
experimental endeavor. The longwires and
50-fool ve rtical used for transmitt ing were
no ise collectors in most loc ations.

Q uite a fe w of us LOWFERS (short for
"low frequency experimental rad io station")
started to use various designs of active an
tennas that consisted of a short whip vertical
some three 10 six feel long with a preampli
fie r built into the base. The antenna was
connected via a random length of coax to a
receiver coupler located at the station's oper
ating position. Since it is relat ively small
and lightweight, i t was easy to move it
around the homestead and place it in the po
s ition olTering the best signal-to-noise ratio.

The use of JFETs, such as the MPF I02,
was popular, and 1 have offered several de
signs in some printed article s and in my Low
& Medium Frequency Radio Scrapbook se
nes.
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Drill & Tap
6-32 for
5.5. Mach.
Screws

Pipe Cap
each End

/
ICJ"""'- Coax
It Co nnector

t 1fl- d ia.
PVC Pipe

•

c i rcuit +
board

6-32 5.5. Pan Head
Mach. Screw & Hex Nut

5'

1- d ia. aluminum tubing I
4' 6" ---------1~

6-32 5 .S. Mach.
Screw & Hex Nut.-

-4>--------

Figure 3. Active antenna assembly.

· 1 mH AF choke is for 160 meters and above. For low frequency work
(160-190 kHz) try subslituting a larger choke, such as 4.7 mHo
Circuit boards are available from FAR clrcutts. 18N640 Field Court,
Dundee 1160118 for $4.50 (set of two boards) plus $1.50 shipping and
handling.

iii
PARTS LIST

broadband device.
After assembly, caulk the p ipe caps and

the heads of all screws to insure weather
proofing. I also suggest caulking the coax
connector in the bottom pipe cap.

Another scheme for mounting would be to
add an eyebolt in the top pipe cap and hang
the antenna from a supporting structure. In
this case. securing screws should be added
10 the top pipe cap as in the bottom pipe cap.

Don't just pick a spot to locate the anten
na . Use a buddy and mo ve the an te nna
around to find the quietest location as 10 the
signal-to-noise ratio. Sometimes mo ving it
o nly a fe w fee l o ne way or ano the r will
make a big d ifference in the no ise level. Al
so, don 't think that adding a long antenna
will improve the perfonnance; you will be
gelling more noise pick-up. The preamplifier
will make up for the lack of aperture.

To e liminate the c hance of co rrosio n
around the antenna's coax connectors I rec
ommend that, once you ha ve established
th e ir loc at io n and de te rm ined the coax
length, you feed the coax d irectly through
the bonom pipe cap and solder it 10 the cir
c u it board in put term ina ls . Use a cable
clamp on the inside and then cau lk the cable
entry.

See text
0.1 J1F 3SV disc
0.001 pF 3SV disc
lOOk potentiometer, Radio Shack 8271-284

1 mH AF choke
See text
Your favorite coax connector. J4 can be a
binding post if a wire antenna is used for
reference.

Active Antenna
T1
cr,C2
C3
R1
Receiver Coupler
AFC 1 & 2
J1
J2to J4

screws. I suggest using sta inless steel fasten
ers.

The antenna is mounted verticall y. I used
Radio Shack #15-883 4" wall mounts. The
"U" bolls that come with the mounts are not
wide enough for the PVC pipe so they are
no t used. The ho le spacing of the o ute r
clamp needs to be made wider. I did this by
placing the part on a Sturdy support with the
"V" shape up, then hilling it with a hammer
to spread the holes. I then used 2-1/2"-long
bolts to clamp the antenna.

The active antenna o utput transform er
"TI " is wound o n an Am idon FT50-43
toroid fonn. The primary has nine turns and
the secondary 18 turns. You can use #26 to
#30 enameled wire.

I obtained my MOSFETs from Digi-Key
Corp., P.O. Box 677, Thief River Falls MN
56701. I used the ZETEX BS170P. I noted
that they also list a Phi lips BSI70PH. ZE
TEX a lso offers a VNIOLP that expe ri
menters may be interested in.

While the turns and ratio of turns on ' "1"1"
is what I used, some ex
perimenters ma y try
d ifferent wind ings, de-
pend in g o n th e ir fa
vori te range of frequen
cies . Ho we ver, it is a

Assembly

The assembly can now be slid into the
PVC pipe, starting with the aluminum tube
end. The top of the aluminum tube is cen
tered on a predrilled hole in the top of the
PVC pipe and the tube is then secured with
the machine screw and nut. The bot tom pipe
cap is fi rmly pressed on and then drilled and
lappe d o n two s ides fo r 6 -3 2 sec uri ng

necr the coax cable feed to the circuit board,
as shown in Figure 3.

For test ing, connect the coax fill ing (se
cured in the bottom pipe cap) and the anten
na to the circuit board, laid out as it would
be in the assembly, then connect the ac tive
antenna to the receiver couple r and the cou
pler to the receiver. Apply power. Adjust the
lOOk potentiometer to provide between 15
and 25 rnA to the preamplifier. Then check
the antenna for perfonnance. If desired, the
potentiometer can be removed and the resis
tance each side of the arm measured. Fixed
resistors could be substituted.

Figure 4. PC board pauem and parts placement for active anten
na and receiver coupler.
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Amateur Radio Via Satellites

Table 1. Frequencyplan for ARSEN£.

36 73 Amateur Radio Today. March, 19 93

Uplink Downlink SIgnal Type
435.050 145.975 AX.25 AFSK f M
435.100 • •
435.150 • •
435.1t O 2446.540 Anyanalog-up

to t 6 kHz wide Table 2. ARSENE analog telemetry cJecoding equations from F6BVP. The te leme
try value of each channel Is between 0-255. This corresponcJs to a voltage ·v· be
tween 0-5 volts. The real value "yo of measured parameters is calculated from the
formulas.

Equation
y=t.664v +0.198
y=1.008v +12.94
y=2v +8.72
y..o.OSIo"'3+0.S3t 1o"'2+0.2Sv
y=7.t52v
y-=O.365v +0.149
y=O.36Sv+-0.149

re'
y-=O.6t9v +0.Ot9,...
y=O.573v
v-o.asev +-0.02
y-=O.669v-Q.t85
y-=O.t74v-Q.027
y=14v
y=-Q.67903310"'5+9.S7784'>"4
·S1.2412V'3+127.62210"'2
·t70.345v+97.79t9
y=-Q.679033v"5+9.57784V"4
-sr 2 412V'3+127.62210"'2
-t 70.345v+97.7918
y:O.982v+3.258
y=-Q.337702V"5+-4.60t93'>"4
-2S.4481 1"'3-+71 .342810"'2
·11S.362v+109.681
y=-O.337702Io"'S+4.60 t 93'>"4
-25.448110"'3-+7t .34281"'2
·t19.362v+-l09.681
y=-O.771 08510"'5+-1 0.2258'>"4
-51 .625Ov"3+- t23.3t t 10"'2
·154 .219v+62.7682
y=-Q.337702V'5+4.60t93V"4
-25.4481 1"'3+-71.3428""2
·119.362v+t 09.681
y=69.463v
y=-O.337702V'5+-4.60t 93V"4
-25.4481V"3-+-71.3428V'2

·119.362v+109.681
y=-o.337702V'S+4.60193v'4
-2S.4481V"3+71.342810"'2
·119.362v+109.681
y=v
y=v

re'
y=-Q.337702V"5+4.60193V"4
·2S.448t 10"'3+7t .342810"'2
-1t9.362v+109.681

re'

even lor stations above (or below for
the Southern He mis phere) 60 de
grees latitude.

Operating with ARSENE

Act iv ity v ia the Mode S analog
transponder will at first be Quite light
due to the downlink frequency in use.
The satellite's operating schedule will
likely allocate only a small portion of
each day to Mode S. Terrestr ial 13
em systems use 2304 MHz and A-o·
13 operates near 2400 MHz. AR 
SENE's use of 2446 MHz will likely
be responsible for conversion and
new construct ion art icles. Link mar
gins show that uplink requirements
will be similar to A-O -1 3, r.e. about
300 watts ERP (Ellect ive Radiated
Power). This can be accomplished

Continued on page 40

Solar generator 1t5 lemp.

Parameter
aattery unload current
Battery end chg. thresh.
Batlery voltage
VHF PA output power
Primary bus Voltage
VHF PAcurrent (10 V)
VHF PAcurrent (26 V)
RSSI voltage TC channel
Primary bus current
Rrsl VHF PA voltage
Solar gef1erator curren!
DC-DC cnvtr. In. current
Shunt regulator current
Battery load current
Battery lemperature
Solar generator 1t1 lemp

Fiflh bal. element vllg.
Plateau temperature

Solar generator #3 temp.

Nitrogen tankpressure
VHFPA temperature

oosmeee 5 experiment

RSSI voltage channel 1
RSSI voltagechannel 2
RSSI voltage channel 3
Nitrogen tank Itt temp.

N~rOgef1lank #4 temp.

T

T Shunt regulator temp.

Units
I
V
V
W
V
I
I
V
I
V
I
I
I
I
T
T

V
T

T Electro. gates 5-6 temp.

T

V
V
V
T

T

V

P
T

Channel
A3
M
A5
A6
A7
A5
A9
AI1
A13
A15
A17
A18
A19
A21
A22
A23

A38
M 2

A24

A46

A55

ASS
A60
A62
A69

A53
AM

A71

The Orbit

The desired orbit for AR SENE is
equatorial wi th an apogee (high point
01 the o rb it) of 36 ,000 km a nd a
per igee (low point of the o rbi t) o f
20,000 km. The Ariane rocket will
place the satellites in a geostationary
trans fer orbit. This transfer orbit is
highly elliptical and , due to a low
perigee, is not suitable for a final or
bit. The ASTRA satellite wiil then be
boosted to a geostationary position
over the equator. ARSENE has its
own solid-rocket motor. At the apogee
01 the fourth orbit the main ground
control stat ion will com mand the firing
01 Ihe internal booster. This will give
ARSENE its l inal orbital Characteris
tics wit h a period 01 17.5 hours. The
ground track should closely follow the
equator. Good access is expected

ARSENE Analog Telemetry Equations

Number 11 on your Feedbac k card

kg . tt has six sides, not including the
top and bottom. The main un it's di
ameter Is 785 mm, the heig ht is 618
mm. Encompassing the maxi mum
extension for antennas and other
port ions of th e sate llite. the ormen
stone increase to almost a meter in
diameter and over a meter in height.
The sateillte will be spin-stabil ized
around the north/south exte. which
will be held perpendicula r with the
equatorial plane of the earth. Att itude
control will be handled by nitrogen
jets .

Power lor the spacecraft comes
from GaAs (Gallium Arsen ide) sol ar
panels from Italy generating 60 watls.
The communications payload sup
ports a digital Mode B (70 cm up and
2 meters down) and an analog Mode
S (70 cm up and t3 cm down). Note
Table 1 lor a list of operating frequen
cies by mode. The two modes cannot
be ope rated sImultaneously, but will
be controlled by a schedule to be de
termined alter launch.

The digital Mode B system repre
sents a departure from the current
use of PSK or high-speed FSK in use
on most current m icrosats and
Uosats. ARSENE employs standard
AFSK (Audio-Freque ncy Shift Keying)
AX.25 packet. With three uplink Ire
quencies o n 70 cm a nd a si ngl e
downlink on 2 meters. the system can
be accessed by anyone using a stan
dard TNC (Terminal Node Controlle r)
in conjunction with appropri ate VHF
and UHF radios and antennas. No
special modems o r radi o modifi ca
tions are requi red.

The 2 meter down link runs 15
walls out In the high-power mode
and 2 watts in low-power. Packet op
erat ion is specified at 1200 bps with
standard 1200/2400 Hz tones. Th e
system works as a d ig ipeater and
does not support an on-board mail
box . The possibi li t ies l o r suc h a
satelli te system are end less, but
congestion is expected to be a prob
lem .

The Mode S transponder is 16 kHz
wide but will support any type of mod
uanon that is sent on the 70 cm up
link and f its the channel. Power out
put is 800 mW. The downlink ireqoen
cy is quite distant from that used for
AMSAT·OSCAR·1 3 (over 40 MHZ ),
so modif icat ions to current Mode S
receivers will be necessary.

HAMSATS

Mode
B

May MacAllister WASZIB
14714 Knlghtsway Drive
Houston TX 77083

A new high-altitude amateur sater
lite Is expected to be launched and
com missioned th is April . Th e French
ARSENE sateune Is a Phase-3 class
satellite with a high orbit and a large
complex spaceframe.

s

The French Connection

Over t 5 years ago, a group of am
ateurs In CNES (National center for
the Study of Space- France) pro
posed that France Shou ld support
amateur radio space activlly wi th a
major satellite construction project.
The idea was submitted to directors
at CNES In 1978, whe re it received
lavorable response. No financial com
mitment was requi red, but the CNES
prom ised su ppo rt in t he fo rm 01
space-ready parts that we re not sen
able lo r future commercial or govem·
ment projects. The CNES also 01·
terec to provi de space on an Ariane
lIight where the entire capacity of the
booster was not needed by the pay
ing customer.

The ARSENE satell ite program
was organized with cooperation from
th ree groups and venous individuals.
Industry was represented by the
CNES, the radio amateurs through
RACE (Rad io Club de I'Espace) and
SChools through ENSAE (l'Aeronau
t iq ue et de l'Espace). The Fre nch
equivalent of the Ame rican Radio Re
lay League. the REF (Reseau des
arneneurs Francais), joi ne d with
RACE to support the program.

By 1979, initial contacts had been
made between the three groups in·
vovec in the program. They consid
ered propo sals lor various satelli te
configurations and final orbits . Com
plete documentation was expected by
the end of 1982 or t 983, with an esti
mated time lor satellite construction
of two years . T hey antici pated
launching sometime in t 985. These
goals were not met. but Instead of dy
ing. the program progressed methodi
cally through the t 980s. Today AR
SENE is a rea lity and is wailing for
launch on an Ariane type 42L launch
er wtth the geostationary TV satelli te
ASTRA 1C from French Guiana.

ARSENE Today-The Satellite

At launch. ARSENE weighs 150.6
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On Top of Technology'

where is technology leading us? Every day, more
peripherals require computer systems and compo
nents tc be efftctentlymanaged, Whodo you tum to?
Micro House, Ltd of course. We have a highly
trained staff, hard to gel components, the newest
technology, and over 12 years in business. Let us
supply all your Computer needs.
•••• •••• •••• •••• •••••••••• •••• • ••••••• • ••
: Complete Systems built to your Specs •

Motherboards (ISA, EISA, VL Bus)
Memory Products

Hard Drive and Mass Storage
Video Imaging Products

Networking and Connectivity Products
and much more I

•• • ••• •••••• •••••••••••• •• ••••••• •• ••••
Send in $2.00 for a catalog (refund able).

Micro House, Ltd.
122 S. Memorial Drive

Appleton, Wisconsin 54911
(414) 731-5700
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AMSATHas Established Amateur R adio
As a Permanent Resident in Space!
From operating any of 12 Amateur satellites circling the globe today to
participating in Amateur Radio activit ies from the Space Shuttle, the benefits of
space based Amateur Radio are available to you by becoming an AMSAT
member. Our volunteers design, build and launch state-of-the-art sateutes for use
by Radio Amateurs the world over. We provide educational programs that teach
our young people about space and Amateur Radio. Most of all, we provide our
members with an impressive array of member benefits includ ing:

• Operating aides such as discounted tracking software and land line BBS.

• An extensive network of volunteers to provide you local technical assistance.

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

Amateur Space program.

It 's Fun! It's Easy! It 's Exciting!
J OIN TODAY. For more inform ation, call or write fur your free
information pachet , Or send your dues now, chech or charge; $30 U.S.,
$36 Canada / Mexico, $45 all else. ($15 towards th e AMSA T journal.)

AMSAT, P. O. Box 27, Washington, D.C. 20044
(301) 589-6062; Fax: (301) 608-3410
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Photo A. The Heathkit DX-SOB transmitter (lett) and the HaJlicraflers SX-tOO receiver (right).

CARR'S CORNiii"'F.....ck card

Joseph J. earl' K4/PV
P.O. Box 1099
Falls Church VA 22041

Restoring the Classics
It only lakes one ham'est to learn an

elementary truth : Such events are
games of musical junk. Thai is, people
trade revcrne or despised rigs and equip
ment of earlier times for other people's
lavorite or despised rigs of other ames.
And, in some cases, spouses cast a
wary eye on all that wonderful stuff com
fig in the back door after every hamlest.

Weil, wfly not put some of that equip
ment back on the air? I mean It---after
all, we don't all need to use a multikilo
buck Super Bandb uster tV SSB
transceiver with its Flaming Blowtorch
2000 linear amplifier. Besides the ham
who sJmply cannot afford such things (as
I was when I was a kid), eere are also
hams who can afford the Blowtorch and
Bandbuster, bul who like to work on sup
posedly antique radios .

Because my electronics experience
spans both the vacuum tube era and the
souo-etate era (which is continuing, of
course), I find mysell at home with a vari
ety 01 equlpmenl. If you are not, and
want to learn some basic lube theory,
then look at any of the earlier editions ot
Tile Radio Amateur 's Handbook Of, if
you will permit a commercia l plug , see

my antique radio book from TAB Books
in Blue Ridge Summit, Penn sylvania
(phone: ' ·800-233·1128).

Two pieces from my own collection 01
radio paraphernalia indude the Heathkit
DX060B transmitter and the Hallicrafters
SX·100 shown in Photo A. These two
pieces of equipment would have made a
real dandy Novice and General class
staten in the late 1950s or early 1960s.

What to Look For

There are several generic lhings that
need to be done on nearly all vacuum
era refuro jobs. First, if possible test all of
the tubes. This might not be possible,
even though at one time nearly every
drug store and fast-food joint had a tube
tester. Today, only older TV shops and
antique radio repairers have them. If this
Isn't possible, then check the radio for

operation and troebleshcct to find weak
slages and so forth , My antique radio
book gives info on how this job is done.

Next, inspect the chassis. looking for
signs of trouale. l ook in the vicinity of
the power transformers for signs of tar or
pitch oozing out. This does not automati 
cally mean that the transformer is bad,
but it does tell you that it has been over
heated at some point In ils career. Note
the condition and attempllater to find out
whether or not the transformer is good.

Also examine the e~ctrolytiC capaci
tors in the rig (see PIloto B). These com
ponents lend to dry out over l ime. and
may have to be "reconditioned" Of re o
placed. Reconditioning is done by letting
the set work for a couple of hours a day
for about a week. On radio receivers that
hav e been stored for many years you
may fllld a high hum level in the oUlput
This symptom tnoicares that the elec
trolytic capacitors used in the DC POW6f

supply ripple filler are bad. Some 01 them
will reform aner being used for a dozen

or so hours. I once "reconditioned" a
HarlVl1arh.od HQ-145 by letting il run for
a week or so, The hum level dropped ev
ery day, and finally disappeared before
the week was up.

The signs to look for on the electrolyt
ic, indicating replacement. are discol
oralion of the paper (il tubular), bulging
(all types), or any oozing of material at
the end caps (all types). In most cases,
the oozing will be long over and only a
gray, white or tan corrosion or dust re
mains. II you see this material, replace
the electrolytic capacitor. Don't even try
to refurbish it.

The general rule of thumb for replac
ng an electrolytic, especially one in the
DC power supply, Is that you can use
one with the same or higher cepacitance
rating, or the same or higher Working
Voltage DC (i.e. WVDC) rating. If the ca
pacitor appears to be bulged. then sus
pect that a higher wvoe rating is need
ed lor the replacement. Measure the nor
mal voltage across the capacitor and

• Packet Radio .
Portable & Affordable!

Write: G.B.H.& C.
Post Ollie. Box 95

Timonium, MD 21094

LARGEST IN THE
MID-ATLANTIC AREA

16,000 ATTENDED LAST YEAR

MARCH 27 & 28, 1993
Maryland State Fairgrounds

Timonium, Maryland

GREATER SALTIMORE
HAMSOREE AND

CDmpUTEAFEST

Three BUildings • Over 700 Spaces
Amateur Radio Manufacturers

and Dealers
Indoor Fleamarket • Outdoor Tailgate
FCC Exams • Acres of Free Parking

Call: 1-800-HAM·FEST
In MD: 1-410-HAM·FEST
Anytlrno, for voice or FAX Info

YOU'VE GOT TO BE THEREI

~ 1.8QO.B22.9722 .
...... (503) 414·6700

j-800-8BAYPAC

* VH F. UHf<" HF (IOM)

*Smart DogTM Timer

* Perfect Fo r Portable

* As...embled & T ested

* No Exter na l Power

*Simple Installation

400 Dai ly Lane
P.O. BO:l 5210

Grants Pass, O R
97527

Model B P- I

Packet M odem

Made in U.SA.

Whether you 're an experienced pac keteer or a new comer w ant i ng to

explore pac ket for the first ti me, thi s i s what you've been waiting for !
Thanks to a breakthrough in digi tal signal processi ng, we have

developed a tiny, f ull-featured, packet modem at an unprecedented

low price. The BayPac Model BP- l transforms your PC-compati ble

co mputer into a pow erful Packet TNC,
capable of supporting sophisticated features

like digipeating, f il e trans fers, and remote

terminal access. NOW i s the lime for YOU
to j oin the PAC KET REV O LUTIO Nl

1:.."..r.... .
Tin:':a,~
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then muttipfy it by 1.20 (this allows a 20
percent margin for error and variation).
Next, multiply the wvoe raijog of the ex
isting capacitor by 0.80 (also allOWing lor
a 20 percent margin). If the voltage times
1.2 is near (or higher than) the WVOC
raling of the capacitor, then opt lor the
next higher value.

I've seen this problem several times
where 350 WVOC capacitors were used
il a receiver that should have used 450
WVOC. I recall a medical oscitloscope
used ror bedside monitoring in hospitals
a couple of decades ago. It had a 270
volt OC po wer supp ly that us ed 60
IlF/350 WVOC cececncrs in the two
Sides. They were typically found bulged
oct alter a year or so in service. Note
that 1.2 x 270 = 324 volts, and that 0.80
x 350 WVOC = 280 volts. Get the pon t:
Under the worst case, whictl apparently
occurred from time to time, we have a
aac-vcn capacitor in a 324-'0'011 cncun
With 20 or so of those 'scopes in our
system, we were replacing electrolytics
on a fairly ragular basis. While this see
narro Is a bit extreme, It does happen,
We replaced the capacitors with 60
IlF/450 WVOC units and never had an
other lailure.

Some rec eivers use a mcmsecnoo
electrolytic capacitor, These capacitors
sit upright on the chassis, and may have
either two, three or four electrolytic ca
pacitors in a single metal can (although It
ml!t't have a paper insulating cover over
il) . All sections share a Single common
ground ecorectco, which is the case of

",I
I •

I f i
I
I

Photo B. Power supply electrolytic fil
ler capacitors are often bad after star
age, even when they were qooa when
the rig was first placed in storage.

the can. Some old-timers would replace
an open-circuited section (a fa irly corn
mon failure mechanism) by shunting a
tubular electrolytic across the bad sec
tion. This saves the replacement job, and
is cheaper than buying the entire multl
sectcn electrolytic capacitor, Like many
such 'soIutions," hOWl:l\ler, it is simple, el
egant, easy and utterly stupid. In other
words, iI's wrong. Why? Because those
electrotylics tend to fail later by shorting
out I've seen that happen so many times
that I tend to ge t curmudgeonly and
sheet-tempered wheo I see it. Besides, in
those years when I worked on medical
instruments I saw one case where sud1
a repair might have cost a patient's life.
A contractor (not one 01us in the hospital
lab, thank God) had pulled thaI trick on a
defibrilialor, and thell the man capacilor
shorted. When the patient wenl into ven
tricular fibrillation, the docs tried to use
the instrument, and it failed. Fortunatefy,
there was one nearby on another unit

Pholo C. Capacitor bearing and rotor
ground are often sites of problems In
older receivers.

and it was brought to the scene post
haste ..• but time was wasted. We'll
never know whether proper repair proce
dures woold've saved lhat me, but I know
I'll never be party to such a shabby reo
pair. Such are the lessons of life.

Another thing 10 check Is the coon
tiOn of the switChes and potentiometers
ifl the set. Use switch contact or TV tuner
cleaner to spray down each switch, es
pecially rota ry types, and each poten
uometer. Get the stuff inside the compo
nent, and then mechanically operate the
switdtlpot vigorously eight to 10 tmes to
thoroughly clean the nsices. rve fOUnd
antique bandswilches so corroded that
only gentle rubbing with a pencil eraser
did the trick. Be carefu l, especially on
bandswitches, to not ciscm surrounding
circuitry,

On receivers of old you will find a
massive main tuning capacitor, a multi
sectioned marvel of an air dielectric varl
ane. Wondertul sight, those were! How-

ever, they ale also a pain in the neck af
ter 10 or 20 years of unuse. The front
and rear bearings supporting the rotor
plates are lubricated. The lubriCanl drieS
out wi th lime , In addition, there is a
groun d spring that connects the rotor
plates to the capacitor fram e. These
(usually brass) springs are the eecncar
connecton. If the receiver intermittently
howls and screams when tuned, or is ex
cessively mcroorcoc (howls or screams
when touched or vibrated), then suspect
either the lubricant or the spring.

The lubricant can be Cleaned out
with spray cleaner, but be sure not to
spray the plates. Be gentle With the
sprnzer bullon! Replace the lubricant
with white petroleum grease such as
l ubriPlate, or something similar. Some
people claim that Silicone grease works
as well, but I haven't used it so I can't
corroborate the claim. Use a toothpick
to apply the grease, and then run the
capacitor through ils entire range sever
altimes.

The ground spring needs to ce
cleaned, especially under the tip that
rests 00 the capacitor mounting plate.
Gently raise it-but not too far-and bur
nish the meter underneath it and on its
bottom side. This Irick should reground
the capacitor and make the radio work
again.

or course. !here may be other prob
lems, and they will require normal trcu
bresbcottnq procedures to find. Those
mentioned above are often due to old
age or the abuse of nonuse. iii

IiIVISA. I

Thinking abo\ll the move to packet? At Gracilis. we've got your ticket-Today
and tomorrow

Using Our dual-<:hannel PackeTwin module and your exisring rme.rc or com
patible, you can communicate with other packet radio slations throughout the
world Send mail, dewnlced files, brOWM: dala bases. OJ Justlalk to your frimds

When you order our PackeTwin Wireless Communications System, you'll get a
plug-'n' -play 9600 baud system, comp lete with modem and palm-size two wall
UHF transceiver. You supply the PC and anlcnna-W. supply rhe restt If opera
tion at 1200 or 2400 baud is desircd, plug·in modems can be ordered for dIrect
connection to your existIng transceiver or use with OUT UHF transceIver

Col\!l ider these ,",portant features ...
• Dual -channel operation to 19.2kbps-with a singk ehalUlcl capable

of speeds to IMbps uSlTlg RS-422 connection and the PC's DMA
channels

• Free software that provides access to existing AX,25 and newer
TCPIlP network. includes features such as BBS operation, Ma ilbox,
SYSOP chat, and file transf...

• Free product software and finnwarc updates
For informatIon contact your distributor, or ...

TIt. ,.,...~ ill P=lc.tl RDdio
623 Palace Street, Allrora, IL 60506 Ph:(708) 801-88OO1FAX.(708) 844·0183
Emait infoC gr;ooiliS.<;omIII" '" •" r _ , ft.- ""'-" "'.. P." .-. '" •k_.,"0'_ .
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Electronic D istribu tors Corporation
325 Mill Street Vienna VA 22180

Ph 703 ·938·8105 FAX 703-938-6911
Co"tad Your Favorite Deater Toda !

With the f..'MOTO 201 serie, rolalOTS, you 'U "e~er have to be without your
beam, '(:4 use the light' we"t out!

[Q] : What Keeps You Twistin'
when the lights go out?

The 201 series rotal.on offer all the features and ruggedness you've come to

expect from EMOTO:
• Anractive, easy-to-read 360" circle controller on the standard 201 SAX
home sl.al.ion veesion
• Specially designed compact controller, perfect for outdoor field day, DX
pedition and VHF/UHF mc untaintopping on the 201 AAX portable version,
• Both models featur e a conservari...e 8 square focc rating and handle most
popular 3 e lement tri-bend beams, even full-sized VHF/UIIF antenna
farms.

CiI : The EMOTO 20lSAX and 20lAAX Rotators!

-t
~= I "w' l

Professional grade, high performance rotators with one major
d ifJerenu: They both run on 12 yolis DC!

This lUIiq~ product is th4 logical so/ulio" for all ARESIRACES,Skywam and
other OMrgeN:y stations looking f or lhe ultimate i" disaster communications
preparedness!
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Table 3. Sl!)mflca~ of digital telemetry blls In words STA and sm of ARSENE's
nine digilal telemetry status bytes.

ARSENE DIGITAL TELEMETRY FORMAT
Worn en Module State,,1 StateaO
STA ST' TNC 1 00 Off
STA ST2 TNC 2 00 Off
STA ST3 TNC' 00 Off
STA ST' VHF xmlt CIM TLM Packet
STA ST, VHF pwr. Low Normal
STA ST' Exp. sply. 00 Off
STA ST7
STA ST, Squelch Off 0"
STTl ST2 Bat reg. 00 Off
STTl ST10 OKto load bat ,,, No
STTl ST11 Bat load mode Normal Housekeeping
STTl ST12 Packet xpndr. 0 0 Off
STB ST13 Mode B orS B packet S linear
STB ST14 10V pwr. sply. 0 0 Off
STTl ST15 Hi pres. gates Cpoo C,_
STTl ST16 ACS pwr. sply. 0 0 Off

Continued from page 36HAMSATS

with 30 walts on 70 em to a 10 dB
gain anlenna. For the downlink, a
GaAsFET preamp and a 2.5-1001 dish
with coffee-ean leed should work.

Mode B will be the most common
ARSENE activity. The link margin on
the uplink will be the same as Mode
S, but due 10 congestion, II may seem
10 lake much more power at times
when the satellite is visible to many
users. The high-power 15 walt down
link on 2 meters will be an easy copy
on a moderate beam at a home sta-

non. While signals may be aUdible on
portable equipment with omnidirec
tional antennas, the packel copy will
likely be JXIOr. Since the orbit is quite
high even at perigee, there will be no
limes when the signals will be over
whelming. They will, however, be
consistent and show very little
Doppler shift.

The French tetecom authorities
have assigned ARSENE the callsign
FX0ARS. Satellite builders have de
ccec to label the AX.25 frames with

ARSENE- l. ARSENE-2 and AR
SENE-3, depending on whiCh TNC Is
transmitting. Alter launch ARSENE
will retain Its prelaunch nam e. al
though there will be no problem with
other international groups that may
decide to assign an OSCAR number.
Depending on the launch status of
other hamsats currently waiting lor
launch, ARSENE may become known
as ARSENE-OSCAR-24 or ARSENE
OSCAR-25.

ARSENE Telemetry

The single 2 meter downlink fre
quency will carry telemetry Informa
tion as well as the digipeated packet
activity. The data downlink carries In
formation on 30 analog channels and
nine satellite status bytes. The format
will be unconnected AX.25 frames.
Tabl e 2 shows information on the
anatog telemetry equations as re
ceived from Bernard Pidoux F6BVP
via Joe Kasser G3ZCZf\N3. Note that
the parameter value is denoted by "y'
and the variable "y' is the value sent
from the satellite to be used in the ap
propriate equation. The "Unils- col
umn shows the type 01 measurement
lor the channel where "V" is voltage in
Volts, "I" Is curren t in amps, "T' is
temperature In degrees Celsius. "P" is
pressure in Bars and "W" is power in
walls.

The nine digital-fo rmat status

bytes include two eight-bit bytes STA
an d STB that describe the status
o f 16 on-board systems . Table 3
shows the breakdoWn of this infonna
tion. The other seven status byles
Include fou r lor message handling
and three that represent coun ter in
formation.

A shareware program (PC) written
by FC10 AT to decode telemetry on
line is available from ATEPRA (Asso
ciation Technique pour l'Experimenta
tion du Packet Radio Amateur). 23
rue de Provine, F-77520 MONS EN
MONTOIS, France, Europe . It is com
patible with eGA, EGA or VGA dis
plays and requires only the addition
of a receive r tuned to 145.975 MHz
FM, a standard TNC and an antenna.

Get Ready

ARSENE promises to be an ex
citing satellite . Its curious orbit and
standard packet system set it apart
from any other hamsat available
for use by all hams. Congestion is
expected after this satellite is "discov
ered" by the ham community. Expect
announcements concerning the use
of the three uplinks to segregate in
dividual operators, euuatrn-board
systems and packet clusters. Also
expect more emphasis on Mode S
operation to get on this satellite and
get ready for Phase 3 0 later this
decade. II
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• DURA -FLEX neoprene elastomer
significantly advances antenna shock
absorption technology.

• Eliminates RF n o ise in duplex radio
systems f rom metal-to- metal contact in
conventional steel springs.

• D rastically cuts w h ip vi b ratio n which can
damage or break antennas w ith steel
spri ngs o n h ig h-vibration vehic les.

• Solid brass adaptors molded into neoprene;
b raid to ta l ly iso lated t hrough center cavity.

• Field-proven against heat, cold, humidity
and abrasion extremes.

• Models for roof, trunk or mag net ic
mounti ng . 2 meter, 220 MHz or U HF.

30500 Bruce Industrial Parkway
Cleveland, OH 44139-3996
216/349-8400, Telex: 4332133, Fax: 216/349-6407

-FLEX'·
unts silence
rated RF noise.
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o
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SPECIAL SPECIAL

CALL
For This Month's Special-Buy
Some Quantities Are Limited

FREE SHIPPING UPS SURFACE
((lfl purchases 01 $50.00 or more eltCepl antennas)
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COMPARE & SAVE: ,rC=rOrAL

2MHZ

>MHZ

'MHZ

NO

NO

TI'

YES

NO

NO

TI,

YES

TIS

TIS

NO

NO

NO

YES

YES

'IUTAL FUDCABILlI'Y:
We do not preaet the RellOlution B.W. w~
span width (dispersion), like all the other I~f.iotlt
Analyzers listed below. The rrc SA &rie&ffi""""

MFG. MODEL SUGGESTED FREQUENCY HNSITIVY 'RIQUENCY
NAME PRICE RANGE DISPlAY .IN.

RISOLUTION .Rig
TUH

nc ....00 $1295.00 1 ~ 60QMHZ SOdB -l1OdBm 10HZ- YES

ITC SAl'" $1595.00 1 - l000MHZ 80dB -l1OdBm 10HZ" TES

ITC SAl_ $1895.00 1 ~ 1800MHZ SOdB _IIOdBm 10HZ" TES

UK 2610 $2895.00 1 _ lOOOMHZ 70dB _am IMHZ NO

PROUCK P-7802 $3500.00 I ~ lOOOMHZ 70dB -92dBm IMHZ NO

AVCOM PS65A $2895.00 2 - lOOOMHZ 6Od8 -..- 100KHZ TIS

-TWO-WAY RADIO SERVICE

-TUNE CAVATIES, FlLTlRS, DUPLIXERS

-CATV, MATV, SATEWTE SERVICE

llIB ULTIMATE LOW COST SPBCI1UJM ANAL'lZER:
Thate a bold stalcmeot but the rrc SA Series
Spectrum Analyzers are the best performance to price
ratio Analyzers on the market today. Yau will have
to spend over $10,000.00 to find an Analyzer with
the same total flexability ease of operation and
electrical perfot'lJlllI),:e of the rrc mokel SA6OOA,
SAl OOOA & the all New SAlSOOA Analyzers.

LIST NET
$450.00 $300.00 ~
$3'0.00 $250.00 t=:J
$400.00 $275.00

N,*" "'.&I Opt.. 6 for cenlCr lieqI>:ucy di&lIII rcodour.. Opt..6 Io.n 00. 10 <ligh IUlMHZ liard oIono FtcqI>ODO)' CotmIcr wIIb I MV~. NOl<I' .... F<>r + 1_$KHZ Nurow llm:I fb,. add 0pc.3 •.• All

Opt.! 50 MHZ MARKER GENERATOR CALL fOR INTRODUCTORY OffER $200.00 VALUE
flX5l Opt.3 +\- 5KHZ NARROW BAND FILTER EXTENDS LOW FREQ. RANen: TO 200kHZ ALL MODELS.
~ Opt.S 1000MHZ BUILT..IN TRACKING GENERATOR 60dB DYNAMIC RANGE OUTPUT.

Opt.6 CI!NTER FRIQUENCY DISPLAY\ISOOMHZ FULL FUNCTION 10 DIGIT FREQUENCY COUNTER.

TO ORDER OR FOR INFORMATION & A SPECIAL INTRODUCTORY OFFER CALL 800-232·3501
AlL PRICES AND SPECIFICATIONS ARE SUBJECf TO CHANGE WITHOUT NOTICE OR OBUGATION. MlC. VISA. AE. DISCOVER, CHECK • MONEY ORDER OK.

PRICES FOB NEWPORT BEACH (USA). CA. RESIDENTS PLEASE ADD SALES TAX . DEALER INQUIRES WELCOME.

Distributed By Navtee 1303 Avocada Ave., Suite 193 Newport Beach, CA 92660 714-552-1469 FAX 714-721-8085
CIRCLE 110 ON READER SERVICE CARD



Dayton '93 Hamvenlion

Th ere is some good news and
some bad news concerning !he ORP
get-togelher lhiS year at Daylon. FlrSl:,
the bad news is lhal lhe Kllights Inn Is
no longer In business. Hard economic
times did the hotel In. The good news
is that we have a bkx:k 01 50 rooms at
the Day's 1M South! This is the same
place the ORP ARCI held their first
Dayton meeting. Like th e buzzards
coming home to roost in Hinkely, we've
come home.

The room rate is $75 per nighl
(that's with our discount because the
club has a 50-room block). There is no
restriction on the number of people
you can have in Ihe room.

If you want 10 slay with Ihe ORP
ARC I this Day ton '93, drop a no te
to Mryon Koyle N8DHT at 1101 Miles
Avenue, Canton OH 44710, or call him
at (216) 477-5717 for more tntorma
fion. You'll need 10 send in a check for
one nighl's stay ($75) and make me
check out to Day's Inn Daylon South.
Hope to see you mere! iii

April 1990 issue 01the QRP Quarterly.
There seems to be an error in one

oI lhe resistors controlling the bias on
a transistor swilCh. With the values
shown in the origioal, you'. not be able
to gef the circlJit to operate.

T he transistor bias res istor R6
should be a 33Ok-ohm one " tead of
the awing 3.3k-ol1m one indicated In
the schematic and parts list. Proper
transmit bias voltages cannot be
ach ieved at the collector 01 01 with
such a low value of base resistance.
This low res istance chang es the
R31VR2 voltage divider ratio by eeec
lively adding a low resistance in paral
lel with VR2.

Since this circuit appeared in many
diff erent pub licat ions, including the
HW-8 Handbook, Rulon asked me to
lei the readers ol lhe "OR~ column In
on this correction. So, tell yotM" friends
and Iellow HW..a modifiers about this
correct ion to the Super RIT lor the
HW-a.

DalaVoice· DV-64
Add I H&wnIoI N~ '0 'fOUr 'Y"cm Of ~","",nl.

Voice YOCIblIWia or multiple ph..-. up ' 0 lIN....' . i".
1'. ... ,:01 Voice il. "'~ in Non-Vobl1 iloo E ·Prom ""''''"'')l .(11
~'i> ,..,""""'<Ithe rerordinp"'ill "'" be ...... ). W. 'l.ccord
,.,...~<l') in. male or f....... YOice -Of -)'001 can ' 1O'COI'd
tile lihraryb)' ...."Ilbeoplional SDS-I(I()<Inoe~mboard
on an IBM <II comp.u ible oomput••.

'.nll.... ' opol ¥I'on! Srie<1 ..... "''''io Oll.''''.SOlI .. ...,li_Ooo."". _011. " .dio _ p.o
II " 10 ....pli•• ....., +... "" +.... Sa pply
Molt ip" ,..... SUo: "-110".4.2.5"
.. _ _.'f ..,.... T'i-.n C...-..don l_dOldnl

~ S 16'1.00 Single QIy (pr"",""",,"dj

Palomar Telecom, Inc.
300 En•• rpril.e SL Sui,e E

(619) 146-7998
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Super RrT Update

t received word Irom Rulon
Vandyke KA7BCD on a correction for
the article ' Super RIT for the HW-S."
This modificatiOn first appeared in the

netec. Indicating battery charging has
begun.

Since th is controll er uses power
MOSFETs, even when they are ' oll"
thei r Internal clamping diOde will allow
the ba"ery to discharge at night. A
Schollky barrier diOde in series with
the MOSFETsand the battery prevents
discharge at night. II also isolates the
battery trom the arTIlY, allowing the ar
ray deled c:orrpa rator 10 see only the
array and not the battery voltage at the
same time.

The SChottky diode is an MBR1635.
This TD-220 case diode wi"allow c:ur
renl lo 15 amps it the cevce is proper
ly heal-linked. You will have 10 oeeate
the dev ice II you don', heat-s ink it
plOperty.

Becausa !he case of the MBRl 635
is electrically hot, you musl use the
necessary TO·220 mounling hard
ware. II you don', choose this route.
then insulale the heal sink Irom the
rest of the project. Of course. you may
use a ditlerenl type 01 blocking diode
lor the project. I used a 00-40 stUd
mount diocle In one 01the prototypes. I
mounted this diode. as well as lour
IRFZ40 power MOSF"ETs, 10 a •• It 6"
lC 1/8" aluminum sheet. Since the case
01 the d iode and the dra in 01 the
MOSFET are coonecled by tile same
heat sink, the entire heat sink had to
be isolated from the rest of the Circuit
ry. Although this makes it harder to
mou nt the heat sink, it also makes it
much easi er to connect the blocking
ecce and the FEls. With the arrange
meot mentioned above, I have a cur
reol capacity of 45 amps!

That's about all the space I have tor
th is project this month. Next month
we'll look at a classic Iransmitter with a
lew new touches addecl. Aller I correct
the fina l PC boards I'll p ick up agaill
with the solar charger.

Taday 's Na.Tune
Uultiband Antenna
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NumblH" 15 on your Feedback card

Low Power Operation
battery. They are much harder to find
than the 7812, though. However, all
the major electronic suppliers do stock
!he 78 10. Radio Shack does not han
dle Ihis part. but it does carry the 7812.

The output 01 the regulator supplies
VCC 10 all the ICs. The output also
supplies the LM317 L regulalor. Th is
regulator is a small TO·92 case ver
sion 01 the popular LM31 7 TO-220
case regulator. A t o-tern 1k trimmer
sets the voltage at 4.5 volts. Op afll)
U2 is cOllligured as a buller. This
buller provides isolation between the
logic and the 4.5-voIt reference source.
The output is on pin '7. This then be
comes our 4 .5-voIt reference line. The
relerence li ne co nnects to several
points on the PC board, II )'OU're buid
ng thiS circuit on pelf board, cIonl lOf
get to conned an these reference lines
Iogether.

To generate our state 01 charge rel
erence vollage, anothe r op amp is
used. but this lime as a voI1age ampl ifi
er, The 22.6k 1 percent resistor sets
the gain of tile amplifier ill conjuroclion
wilh the 0.01 capacitor. The state of
charge is then set by adjusting the
470k pol. By increasing the amount or
resis tance in the circlJit yoo increase
the output Voltage from the co amp.
This then becomes our SOC retererce
source,

Array detect works by sampling the
voltage generated trcm me array. A
voltage comparator made up 01 an op
amp corroarea the output of the array
to the voltage on the battery. If the ar
ray voltage is low er than the battery
voltage, then the comparator's output
stays high. When the array vollage is
greater than the battery voltage, mean
ing the array will be able to charge the
battery, two things happen: Rrs!. the
array ready LED is illuminated; sec
ond, the charging LED Is also lItumj·

Six Ye. Warranty

Midwest Wood Products
16141 24th Ave

Coopersville MI 49404

Display your license and callsign
on a 12 or 24 hour saUd oak clock.
Letters can be changed. Both size
licenses accepted. A great grtt for
that special ham, or for youree" '

Only $69.95 plus S & H
Catalog Available

Call Today
616-6n-3706

Mictlael Bryce WB8VGE
2225 Mayflower NW
Massillon OH 44646

I had hoped to present the first part
01 my solar charge controller this
month but, because of several Circuit
changes, the PC board has to be re
worked and there will be a delay. This
is a rather OOfT1)Iex Circuit so 111 show
the charge controller in staoes as we
go.

The n-st part 01' tile project wi' deal
with the power supply and tile voltage
reference. as well as Ihe state of the
charge Circuits. n show you the basiC
desigIl for !he voltage 6vider used lor
the battery sense line as well as the
array detect circuits.

Powe r to operate th e controller
comes lrom the battery being charged.
A 1N4001 diode prOVideS reverse p0

larity prolecliOn lor tile ICs. The iIlpul
to !he first voltage regulator is cecce
pled with S8V8flI1 low value capacitors.
This keeps Ihe IC regula tor Slable
since the supply voltage {the battery)
Is located some distance hom the reg
ulator itself.

A 7812 Ie regulalor provides a sta
ble +12 volts lor the eontrouer. The
normal battery voltage will be around
12.6 volts so there will not be enough
overhead 10 allow this regu lator to
work properly. When the battery volt
age is 12.6 volts, the output 01 the reg
ulator will be about 10.5 Volts. When
the input to the requlatcr is ecproxt
mately 1.5 vo lts ove r th e minimum
needed, the regulator will work proper
ly. When the battery Is near ing full
charge (14.4 volts), the regula tor will
have enough overhead and will output
its required 12 volts.

II you have a problem with this ere
tem you may swap outtha 7812 for a
7810 regUlator. This is a to-vert regu
lator and will wOr!( uoe on a 12.6-volt

QRP
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"Best

"Unsurpassed DX Performance"
Passport to World Bond Radio 1992

S etting the industry standard once again
for shortwave receivers. the NRD-535D
is the most advanced HF communica
tions receiver ever designed for the
serious DXer and shortwave listener. Its
unparalleled performance in all modes
makes it the ultimate receiver for
diversified monitoring applications.

Designed for DXers by DXers! TIle
NRD-535D (shown above with optional
NYA-319 speaker) strikes the perfect
balance between form and function with
its professional-grade design and critically
acclaimed ergonomics. The NRD-535D
is the recipient of the prestigious World
Radio TV Handbook Industry Award for
"Best Communications Receiver."

Japan Radio Company, lid., New vorl: Brunch Office - .430 Po ri.. Avenue 12nd
f loor). New Yo..-k, NY 10022, USA Tel, (212) 355·1 1BO / f a,,: (21 2) 319-5227

Jopan Rodio Compony, lid. - Ak(]~ko Twin Tower [Ma in). 17-22, Ako'Oko 2
d,ome, Minom.ku, Tokyo 107, JAPAN TeL (0313584·8836 /Fa", (03) 3584 ·8878
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• Phase-lock ECSS system for selectable-sideband AM
reception .

• Maximum IF bandwidth Aexibility! The Variable
Bandwidth Control (BWC) cdjvsts the wide and
intermediate IF fi lter bandwidths from 5 .5 to 2.0 kHz
and 2.0 to 0 .5 kHz-continuously.

• Stock fixed -width IF filters include a 5 .5 kHz (wide),
a 2.0 kHz (intermediate), and a 1.0 kHz (narrow) .
Optional JRC fi lters include 2..4 kHz, 300 Hz, and
500 Hz crystal type.

• All mode 100 kHz- 30 MHz coverage . Tuning
accuracy 101Hz, using JRC's advanced Direct Digita l
Synthesis (DDS) Pll system and a high-precision
magnetic ratary encoder. The tuning is so smooth yau
will swear it' s analog! An optional high-stability crystal
oscillator kit is also available for ±0.5 ppm stabi lity.

• A superior front-end variable double ru ning circuit is
continuously controlled by the CPU to vary with the
receive frequency a utomatically. The result:
O utstand ing 106 dB Dynamic Range and +20 dBm
Third-Order Intercept Point.

• Memory capacity of 200 channels, each storing
frequency, mode, filter, AGe and An settings . Sca n
and sweep functions built in. All memory chcnnels are
tunoble. making "M EM to VFO" switching
unnecessary.

• A state-of-the-art RS-232C computer interface is built
into every NRD-535D receiver .

• Fully modular design , featuring plug- in circuit boards
a nd hig h-q ua lity surface-mount components . No other
manufacturer can offer such professiona l-quality design
and construction a t so affordable a price.



Figure J. B8amgand IocatJon data is t)P6d into the bcHriered area of the CSbJlatX:m S{XfJ8d
sheet (ettils A2 through F2 ,), The corrputer triangulates tile bearings in pairs and diSplays th6
results In other cells.
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20 of the book Transmitter Hunting
RadiO DirectiOn Finding Simplified by
KOOV and WB6 UZZ, available from
Uncle Wayne's Bookstore. The pro
grams are in BASIC-80 and can be
readily adapted to almost any com-
puter, even myoid ZX -80. ,

Don Lewis KF6GQ has written a
special p rog ram for cooperat ive
hunts in Southern Califomla. II runs
on PCs with VGA graphics and in
dudes a built- in map of the Los An·
geles region in the display. 5end an
SASE to Don (543 Bradbury Acad,
Monrovia CA 91 016) for more infor
mation on THUNT9 t A.EXE,

Something New from the Mile
High City

Most RDF prog rams declare the
hidden transmitter's location one fix
at a time. What reccees when there
are three, four, or a dozen stations
taking bearings from scattered loca
tions at once? If you triangulale them
all, two at a time, you will get many
different fixes. due to inaccuracies In
eecn bearing. WhiCh fix Is best?

In the T-hunt book, I mentioned
thai an advanced RDF p ro gram
could average the results of mult i
p le bearings to g ive a relined
estimate of the rs location. II could
a lso compare t he performance
of each bearing · take r, based on
this resun. KF6GO's program can
average up fO 10 be a ring s at a

I

best to take lots of bearings, perform
lots of triangulat ions. and average
the results. throwing out the wildest
of the Individual fixes.

The usual prooodure for triangula
tion Involves drawing lines
on a map using a protrac
tor and straightedge. You
can cross two l ines on a
map quickly. bu t w hen
there are many repo rling
stations and many bear
ings the map becomes a
confuslng jumble of poin1s
and lines . Here's where
dIg ital techno lo g y can
speed things up and im
prove accuracy.

In recent years several
hams, including WD8CBE,
N6JSX , an d yours truly,
have written AOF pro
grams tor various comput
ers. They feature triangula
tion on pairs of bearings
from sta tions at pre -pre
grammed locations, tell ing
the user hoW tar he Is from
the pred icted r-iceence.
plus which way and how
far to tlrivtt to get there.

Usling s lor two such
programs (OF2.BAS and
OF3.B AS), along with a
detailed explanatiOn of tri
angulation theory and
equatiOnS, are In Chapl8f

Photo A. nm Moffin NDNXI (left) and Paul TemJund WB3JZV USB a MaCintosh
PowerBook computer ror triangulating. They live near Denver, so they arB used to
T-hun/ing in cold weather. (Photo by Stephen Temlund.)

pare thei r bea rings.
From a single location, you can

determine the azimuth of an incom
Ing signal with fair accuracy, but you
can only guess the distance, based
on the strength of the Signal. When
aunuth information is available from
two or more properly-spaced loca
tions , the intersection of the lines of
bearing tells not only the cIireclion of
the T but the distance to it. The pro
cess of detemining this intersection
is called "triangUlation.· Since this
term 00i1 18S from the woo:l"lriangie,·
you might gel the idea that three sta·
tions or bearing-taking locations are
requ ired. AcluaUy, only two are need
ed. Two lines of bearing plus a line
drawn between the stat iOnS torms a
triangle . In addition, right triang les
are created when you intersect the
bearing lines with north-south and
east-west grid lines.

If bearings are accurately taken
and the signal has followed a direct
path to !tie ooserver. ee int8fS9Clion
wil l be the location of t he sig nal
source. Of course, cond it ions a re
seldom Idea l. Buildings, hills and
mountains reflect VHF signals, caus
ing bearing inaccuracies.

The pattem of an RDF beam or
quad can be skewed, due 10 non
symmetrical construct ion. It can be
affected by the vehicle or nearby 0b
jects . Your compass reading can be
thrown off by a local magnetic distur
bance as you sight along your anten
na boom for a bearing .

To counteract these effects , It's
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Radio Direction Finding

HOMING IN N~""16o"y~""'b"" ~,d

Joe MoeII, P.£.. KOOV
e o : Box25D8
FuI16110n CA 92633

Denver Hams " Excel"
at T~Hunting

Portable computer technology is
astounding. Isnl it? My first. a Sin
cla ir ZX-80, amazed me . But It
seems prilTVlive oext to toaay's lap
lops and notebooks. UNesi you al
ready have one of Ihe newest 01
these linle marvels, I'U bel you ' re
looking lor a good excuse 10 acqui re
one.

If your ham radio activities Include
radio direct ion finding (ROF). you
can put your laptop to work. My last
two columns told you how WB8WFK
uses one to get more accurate eeer
ing s on hidden transmitter hunts,
sometlmes called loxhunl s or T·
hunts . ThIs month we'll move on to
some new Ideas In computerized tri·
angulation.

Trigonometry Without T.a~

Compelittve mobile T-hunts pit in
dividuals or teams against one an·
other. Rules forbid collaboration be·
tween learns and assi stance from
base stationS. Clues of any kind are
a big no-no.

However, the re are limes when
RDFers can and shoUld work togeth·
er. Search and rescue hunls go
faster when the participants share In
formation. It's much easie r to pin
point a Jammer or bootlegger when
several widely scattered learns com-



You've bought our replacement batteries before ...
NOW YOU CAN BUY DIRECT FROM US, THE MANUFACTURER!
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CUSTOM MADE BATTERY
PACKS & INSERTS

Made to your specifications

Introductory Offer1
KENWOOD INSERTS

PB-25 PB·21
PB-26 PB-2 4

ICOM INSERTS
BP-3 SP-?
BP-S BP-S

For The
Month of

March

MasterCharger I
and

MasterCharger II
Less 10%

LOOK FOR APRIL'S SPECIAL OF THE MONTH
Monthly Discounts Applicable to End-Users ONLY

SUPER
75 13.2 '1 @ 1200MAH
85 9.6v @ 1200MAH

(base charge only - 1" longer)
ICOM C HARGERS AVAILABLE

ICOM
CM2, BP2 7.2v@ 500MAH
eMS, BPS 10.8v @ 500MAH

UNIVERSAL CHARGERS WORK WITH ALL TWO WAY RADIOS

,
¥

J,

I

\,,

MADE IN
THE U.S,A.

SEND FOR
FREE CATALOG
AND PRICE LIST

MastetCharger II

SOlJRCE FOR ALG YOUR COMMUNICATION
BATTERY REPLACEMElIJT NEEDS.

W& W ASSOCIATES
29-11 Parsons Boulevard, Flushing, N.Y, J1354
WORL!?WtD_i?ot~tRliYTORJlH IP~AvAIEA~~E.R~""I'~ INQUIRE.

In U.S. & Canada Call Toll Free (800) 221-0732 . In NYS (718) 961-2103 • f AX: (718) 461-1978

MasterCharger I

• A constant current rapid charger utilizing a SANYO 51-WI
Microprocessor base control uni t which uses a negative delta V
technique to determine when the battery is fu lly charged.

• Works With an AC adapter (1'5v AC or 220v AC/
as well as with a cigarette lighter adapter cord in a car,
boat. or plane.

MasterCharger II

• Can charge a 7.2v battery to a 12v battery.
• 115v or 220v AC adapter included.
• Utilizes a taper charge principle.
• Can charge a battery in 5 to 10 hours, then

automatically goes into a trickle charge state.

By simply switching Universal Battery Cups.
the MasterCharger can rapidly charge any battery
[between bv and 13.2\11.

DiSCOvER now accepted .
NYS residents add 8Wl\)
aalestax. Add '$3 .50for
postage and handling.
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FigtJre2. After triangulatiOnS are COi1y1I6te, WB3JZVs programprot;Iuces an Excel chaff 01 the huntersand their fixes on the
fox. In ttis case, the final positjofI estimate is almosl buried uncIer them. I dfew in the coastline (solid) and major freeways
(dash«!) for reference.
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scen e fastest. He Is fa rthe r away
than N6FBH, but be Is ctose to a
freeway that goes d irectly toward
the target intersection.

A1tt1ough noc needed in this case,
you can quickly update the position
estimate when additional observers
check in. Just add the next bearing
on row 9 of the C8lculations spread
sheet, click the Triangutate burton
again, and MacroFast will recalculate
and redisplay the scatter chart The
program can crunch up to 20 beartng
reports at a time.

WB3JZV's file set Is excellent for
coordinating the search tor a stuck
transmitter or jammer, but Paul de
signed it for a more ambitious pur
pose-recoverIng ATV balloon s.
Next month's "Homing In- column will
show you how the system tracks
moving signals, deVelops a 119\lre of
merit lor the poSition estimate, and
grades t he performance of each
hum~ •

GLOSSARY
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Azimuth-AsllOiiOllicalterm lor a~r degrees meaSlJred in a cIocll..
wiSe orection from true north. Forexa~, east is aZimuth 90 degrees.

Bearing-ln RDF, the compass orection 01 an incoming radiO signal
as observed by a receiving station. True bearings are taken in degrees
relative 10 lrue north, while magnetic bearings are relative 10 the earth·s
magnetic North Pole.

Triangulation- RDF tech nique lor determi ning the posi tion of an
unknown emitter by ttlgonometry, using bearings Iaken from two or more
known locations.

Fix- The position determined by triangulatiOn trom bearings taken at
two points.

Spreadsheet-A grid ot cells containing numbers, formulas, and labels
(see Figure 1). Spreadsheet computer programs Such as Microsott~ Excel
are usee to enter data, calculate results, and display in tabular and graphic
form.

Ma cro-A computer ure containing a set of formulas to direct a
sequence of actions, Such as choosing commands, entering formulas, and
perlorming calculations. Excel uses macros to carry out complex opera
tions on data in spreadsheets.

tion estimate (FlQUre 2). Excel auto
mallcally selects the area ct display
and scales of the X and Y axes, but
you can change them manually If
you wish.

lat'. Rotl

Macro Fast has reduced the
search zone for ou r hypolhetical
stuck carrier to a small a rea just
northwest of the intersection of car
menIta and Rosecrans in the City of
Santa Fe Springs. That's the best
estimate we can expect from triangu
lation methods when the nearest
RDFer is over eight miles away. Now
It's time to send In the mobiles.

From Figure 2, rt's clear tnet the
fastest way to end the CRM will be
to phone T-hunters In the con nect
lng Cities of santa Fe Springs, Nor
walk, end Downey. II none are evea
able , and a choice must be made
from stations in this RDF net, It
look s li ke W6HK can get to t he
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City (optiOnal), location COOtdinates
(X and Yl, and bearng (8) for eactl
reporting station. A mccse-cnck of
the Triangulate bvtton near the bot
tom of the spreadsheet slarts the
computations.

First the prog ram assigns each
station a nuJTt)er, shown in the -Sta"
column . Then it triangulates each
pair of bearings and displays the cot
comes In the "SPr," -xi,- and "YI"
columns. W6HK and N6XFC each
gave a bearing of 301 degrees. Par
allel bearings do not In tersect, so the
program puts "Par'" in the error ("Err")
column for station pair 2,6.

Bea rings of WA6TOQ and N6FBH
ditter by exactly 180 degrees; thus
bearing pair 3,7 cannot be triangulat
ed and a · Par" error is displayed .
WA6PYE's re flec ted be a ri ng dl-

Several T-hunters gel together on verges from bearings of all statiOnS
a voice repeater. All have a good di- except WA6TOQ. The program dis·
red signal from the C RMing etetce plays a "Oiv" error in these cases.
at their homes except for WASPVE. The macro averages the -xr and
Steve's bouse is blocked trom the -vr values ct all fixes 10 give a pre-
signal source by the Chino Hijls and limlnary position estimate. Then It
the Sanla A na Mounta ins . He calculates the d istances from this
doesn't realize It, but the signal is pretimlnary positiOn to each 01 the
getting to him by reflecling off Mount fixes. d isplaying them in the -Dist"
Baldy in the san Gabriel Mountains column. Next it scans the distances,
to hiS northWest. looking for fixes that are at greater-

Each staUon reports antenna than-average distance from the pre-
heading In degrees azimuth and 10- limlnary position estimate. In Ihl$
cat ion , given as coordinates on an case, the intersection of WASPYE's
agreed-upon map. This group uses Ba ldy bou nce bea ring with
the AAA Los Angeles County and WA6TOO's bearing was almost 27
Vicinity map, marked with a grid of miles away from the main cluster, so
one-mile squares. The one- mile lines the program discards this fix and dis-
are numbered in ascending order 10 plays a "Far'" error for pair 5 ,6.
the north and east, beginning with The macro averages the surviving
zero In lhe lower left corner. fixes to get a final position estimate,

You are the search cooroinetce, so which It displays in line 26 and the
you sta rt Excel and load Fa st- states bar at the bottom of the win-
Workspace to begin the triangulation dow. You mark this point on the AAA
process. This opens the Calculations map to see where it is.
sp readsheet (Figure 1) and some Meanwhile, Excel generates a
other f iles thai w~1 be described later. seaIter chart showing the hunters,
You type in the callsign. name and the surviving fixes, and the final posi-
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Another Stuck TNC

lime , but it Is limited 10 Ihe Lo s
Angeles area.

A more g eneral p rog ram wi th
many addillonal features has been
developed by Paul Te t ntund
WB3JZV. He is an engi neer and
computer scienti st with the Depart
ment of Defense, living In Auro ra ,
COlorado. His favorite ham moo ac
tivities Include foxhunting and track
ing ATV balloons.

- rm a nut for accurate bearngs:
Paul says. 'rm tryng to get a practi
cal understanding of 2 meter bear
ing-taking and all the phenomena
lhat go with II. When I'm the fox on
Denver's co mpetiti ve hunts I ask
hunters to give their bearings to me
as they hunt, and I give bonus points
for the best ones: A program for cal
culallng and displaying multiple bear
ings must have fast math functions,
sophisticated plott ing routines , and a
tabular user Interlace. Paul's T-hunt
partner, Tim Monitt N0NX1, suggest
ed using Microsotl\!!l Excel Instead of
creating a complete executable ap
plication.

Paul wrote a set 01 macros that
accept bearing data from up to 20
RDFers. triang ulate eacn pair, detect
and throw away "'Wild" fixes, average
the good IIxes to give a best guess
01 the rs location, and more. The re
SlJIts appear in just a few seoonds on
a PowerBook or othe r Macintosh
computer. (The routines should also
work on the PC version of Excel, but
Paul has not verified this.) WB3JZV's
algorithm deduces the predicted T
location using doUble averaging. To
show how it weeds out the bad bear
ings, let's go through a hypothetica l
coo perati ve hunt. Assume that Irs
just after dinnertime and a continu
ous carrier has appeared on a popu 
lar packet frequency in the Los An
geles basin, blocking all messa ge
forwarding .
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T ELECTROMAGNETIC FIELD METER
Reduce exposure to potentially harmful

electromagnetic fields. AlphaLab's handheld TrlField TN

Meter measures AC electric fields, AC magnetic fields
and radio/microwave power density. Find ground teuns.
AC current wires or measure high·fleld generators with
the Magnetic setting (.2 - 100 mlJlIgauss, 60 Hz): identify
poorly grounded or shielded equipment, high VOT or
lIuorescent light fields, distinguish hoI vs . ground wires
with Electric setting (.5 - 100 kV/m, 60 Hz); measure
anlenna radiation pallerns, leaky microwave ovens, etc.
on RFImicrow8ve selting (50 MHz 10 3 GHz, .01 10 1
rnW/cm2).

Electric and magnetic settings are omnidirectional ,
measuring 1ull magnitude of llalds without the need to
reorient the meter. Price 01 $145 Includes delivery and
one-year warranty.

AlphaLab, 1272 Alameda Ave, Sail Lake City, UT 84102
Call (801) 532-6604 10r speedier service or Iree
literature on electromagnelic radiation health risks.
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PACKET & cOMP'iifEis~'d
Jeffrey Sloman N1EWO
75 Herriott Street
Franklin IN 46131

Understanding Asyn
chronous Communications

11 will come as no surprise that the
most common roadblock to setting up
a packet staten Is making the coneec
tlons among the components. The
connection between the radio and
iNC (Tennlnal Node Controller), and
from the iNC to the terminal , can
have you pUl ling your hair out if they
don', wcrx as expected. This month
we'll lake a look at the TNC"to-com
puler link (Part 1 of 3). The series will
cover both communications hardware
and software.'! will focus on the IBM
PC because thai Is the overwhelming
choice for use in ham radio. If you
don', use a PC, don', slop reading
the principles discussed are true of all
computers/terminals, only some de
tails will be different.

All Your Bits In a Row

The communication between your
TNC and terminal is called a serial
connection. It gets its name Irom the
way the data is transmitted . The lun
camentar particle 01 data is called a
bil. Bits can have one of only two val
ues: °or 1. In a manner not unlike
Morse code, ctts are transmitted in
groups, each distinct group assigned a
value. For example, in the most com
monly used code-ealled ASCII. for
American Standard Code for Informa
Han Interchange-the string ot bits:

11 00101
stands for a lower case "e." The serial
connection between the TNC and ter
minal sends one bit at a lime-serial
ly-and so gets its name from this be
havior. The alternatlve to this Is called
parallel data transmission. This teen
nique is faster because It uses more
than one data line to transmit the infor
mation. Each bit in the code gets its
own data line and the entire code can
be sent in one move. The most com
mon prace to find this technique is
printer connections. The Centronics
parallel interface is the standard in the
PC world and. because of this, on
many other computers as well. Most
parallel connections have eight data
lines. and so are able to pass data
eight bits-called a byte-at a time.
This is because most communications
codes use the byte as the basic char
acter size. There are exceptions to
this. For example. because of the
large number of characters, Japanese
codes use 16 bits (two bytes) to get
more corrcioaucns.

Some programs which use the par
aliel port for bidirectional communica
tions-such as file transfer programs
like Lap-Lirjk-coverccme the unidirec
tional nature of most PC parallel ports
by transm itting the data on the printer
status lines. These are the connec
tions the printer uses to say it is ready,

or out of paper. Because there are on
ly four of these, data is sent a nybble
at a time. Yes, you guessed it, a nyb
ble is a half-byte (4 bits).

RS-232D

The serial port on your PC follows a
standard called AS-2320 . This stan
dard describes the signal lines, and to
which connector pin they are as
signed. Strangely, it does not specify a
connector type, but the 25-pin 0 con
nector is the de facto standard. There
are 25 defin ed pins In th e RS·232
standard. AmaZingly enough, you may
only need Ihree otthem.

The three workhorse pins In the
RS-232 connector are:

2 (TO) Transmit Data
3 (AD) Receive Data
7 (SG) Signal Ground
As you can see from the list, an

AS·232 connect ion can be very sim
ple: someplace to send the data,
someplace to get the data, and a com
mon ground. II this works, why bothe r
with 25 pins?

Handshaking

In a perfect world, th e receiver
would be ready to receive whenever
the sender was ready to send. Your
own real-wortd experience will tell you,
though, that the word "standby" is very
useful. Digital communications is no
different, and it is often the case that
the data flow must be interrupted. This
is called flow con/rol or handshaking.
The AS-232 spec defines several sta
tus lines that are variously used fo r
"hardware" handshaking:

4 (ATS) Aequest to Send
5 (CTS) Clear to Send
6 (OSR) Data Set Ready
8 (DCD) Data Carrier Detect
20 (OTA) Data Terminal Ready
These handshaking lines can be

used in many ways, but the most com
mon is the RTSJCTS combination. But
what about our three-wire setup?

The three-wire connection provides
only enough wires to get data to and
f ro m the terminal and DCE . Th is
means that handshaking must take
the form of software flow con/rol. The
standard form of software flow control
is called XONIXOFF protocol. To un
derstand why, and how it works, we
have to take a look at ASCI I code
again.

When transmitting data, it is otten
necessary to send some information
concerning the connection itself. In the
case at flow control, we want to stop
and starlthe data stream. How can we
do this? Well, we Could send STOP!
every time we wanted to stop it, and
STARTI to get it going again. The trou
ble with this approach becomes ap
parent when we decide to send STOPl
or STARTI as part of the message text
itsell. Well, you say. I'll probably never
want to send that anyway, so I'll just
"reserve" it as a command. You can't
send It as part of a message, and

mars that.
Well, this would work, but it would

be very cumbersome. If we get a lillie
clever we can reserve a single charac
ter, say,." Then if , " appears in the
data stream, whatever follows Should
be interpreted as a command. This
technique is known as an escape
character, and is actually used, though
not for flow control. W hile either of
these technique s coul d get the job
done, the designers of ASCII came up
With a more transpa rent scheme. They
reserved the first 31 codes as cvntrol
characters. Yup, these are the codes
that are generated when you hold
down the control key and type a char
acter. These characters need never be
part of the text, and so can be immedi
ately interpreted.

Each at the control characters has
a name and function. Some 01 them
have fallen into disuse, but there are a
lew of interest:

Character ASCII Funct ion
CTRL+G 07 BEL

(rings term inal bell)
CTRL+H 08 BS (backspace)
CTRL+I 09 HT (tab-lhe H

is for horizontal)
CTRL+J 10 LF {line teed)
CTRL+L ta FF (form feed-

clears the screen)
CTRL+M 13 CR {carriage return)
CTRL+O 17 XON (starts data flow

-ersc called DC1)
CTRL+S 19 XOFF (stops data flow

-eesc called DC3}

As you can see, most of the control
characters pertcrm tamillar functions.
You are probably used to hitting the
backspace key to backspace, but you
can experiment with CTRL+H-you'll
see that it works. The last two are the
f low control characters. They are
generically known as DC1 and DC3
DC means Device Control. When your
terminal needs 10 stop the data flow it
sends CTRL+S to the DCE; to start it
back up just takes a CTRL+Q. You
can even do this manually.

Who'S Who?

As you may have noticed. the AS
232 spec has a "point of view." That is,
the connections are defined with one
side as receiver and the other as
sender. Of course, it is quite unusual
to have a one-way data circvu-csc
what's the deal?

The individual data lines in RS-232
are not bidireclional-notice that there
are separate send and rece ive lines.
They are also complime ntary-inputs
must be matched to outputs. This
ieaos to classes of equipment. Your
computer or term inal is called DTE (for
Data Terminal Equipment) while your
TNC is known as DCE (for Data Cir
cuit Terminating Equipment). The RS
232 spec is written from the DTE point
of view.

Usually equipment to be connected
to a data terminal-be it a computer or
dumb term inal-such as a modem,
TNC, or serial printer, is configured as
DCE. This is not always the case, and
is why there is such a thing as a null
modem cable. A null modem cable

flips the complimentary lines over so
the two like devices (DCE-lo-DCE, or
DTE-te-DTE) can communicate. In the
practical world of packet stations, a
standard modem cable-sometimes
called a Hayes modem cable, alter the
company that pioneered telephone
modems for PCs-does the job. This
cable is wired to oonnect DTE to DCE,
the "normal" case.

Technology Marchal> On _••

The IBM-PC had a 25-pin 0 con
nector lor serial communications, but
only used nine of the pins (maximum)
to make a connection. It didn't lake
long for IBM to decide this was a
waste of pins, so with the introduction
of the IBM·AT the connector was
changed to a 9-pin 0 connector. While
this was a good idea, the Implementa
tion left something to be desired. The
nine pins-as defined by the RS-232
slandard--uSed by an IBM serial port
are 2,3,4,5,6,7,8,20, and 22. Now, it
would seem obvious-at least to me
that the best course would be to leave
pins 2 through 8 assigned to the re
spective pins on the 08-9 connector. I
must be missing something. or maytle
that was just too simple, because here
is what IBM came up with:

DB' 0825 Designation
1 B DCD (DataCarrier Deted)
2 2 RD (Receive Data)

a a TO (Transmit Data)
4 20 DTR

(Data Terminal Ready)
5 7 SG (Signal Ground)
6 6 DSR (Data set Ready)
7 4 RTS (Request To Send)

B 5 CTS (ClearTo Send)
9 22 RI (Ring Indicator)

This may be confusing, but we are
stuck with it. In any case, as long as
you know the pinout you can make a
working cable-the signals are the
same.

Why Asynchronous?

You have probably heard the term
before, maybe in its shortened form of
"a sync," bu t what does it mean?
Async refers to the fact that characters
sent over the connection will not nec
essarily arrive at any particular time.
This is important because the receive
station must somehow decode the in-
coming signal , and to do that it needs
to know when the Character starts and
ends. This is where the not ion of start
and stop bits comes from. These allow
the receiving equipment to determine
the tren t and back of the transmitted
characters. When YOIl set your com
munica tions parameters 10:

8 data bits
1'"10 parity
1 stop bit

you are specifying the structure of each
character sent. One stop bit will be
sent-a start bit is always sent. The
parity bit is used-or rather not used
tor error detection. Though this is its in
tended purpose , it is rarely done.

I am going to stop here with Part 1.
Part 2, next month, will finish this dis
cussion-With the final installment COY

conuraea on page 50
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REMEMBER ...A LOW COST POWER PACK
WITHOUT PERIPHEX'S QUALITY IS NO BARGAIN

SUPER PACKS FOR
ICOM 2/4SAT. 24AT & W2A

BP-83S 1.2V 750mah
$43.50

BP-84 7.2V 1000mah
$57.00

BP-84S 7.2V 1400mah
$63.00

Bp·S5S 12V BOOmah
576.00

8P-114S 12V 800mah
$79.00

SAVE ON THESE POPULAR
PERIPHEX POWER PACKS

BP-7S 13.2V 1200mah ••• $65.00
SP·8S 9.6V 1200mah ••• $65.00

115·1 B Hu rlev Road. O,ford, CT06-178

800·634·8132
In Connecticut 20N64-3985- FAX 20N62-€i943

FNB-210.8V SOOmah
$22.50

FNB-1212V 5DOmah
S45.95

FNB-14S 1.2V 1400mah
$59.75

FNB-26 7.2V 10DOmah
....00

FNB-27S 12V 8DOmah
$65.00

GREAT
YAESU VALUES!

KENWOOO
PB-8S 12V 800mah

$59.00 r.VPB-13S 7.2V 1200mah
$49.75

PB-25j26S 8.4V 900mah
$65.00

Manufa ctured in the U.S,A. wrth m "tc he ~ cells. these
S " ~er Pack. f••t", . short oireu .t . ,,~ o.ercharg@prot.ol ion.

" n~ a 12 month warranty. All ins erts and ~ac ks in stod
Or a.a' lable from aulho,i' ed dealers

CA LL US TODISCU SS YOURBAITERYREOUIREMENTS,

==11I.Add $4,00 S & H FO RFIRST BATTERY. $1 ,00 FO REA CHADD'L
BATT ERY- U.s ON LY, Con necticlJ! resident< add 6')1, tax

,i:iiilllPG'RIPJoIG'X inC".

WE USE ONLY 6061-16 ALUMINUM OF u.s. MANUFACTURE

RUTLAND ARRAYS
1703 WARREN ST * NEW CUMBERLAND PA 17070
Olde", 1-800-536-3268 Info. 1·717·774-3570 7pm-10pm EST

DEALER INQUIRIES ARE INVrrEO
WE DESIGN AND BUILD ANTENNAS FOR PERFORMANCE NOT PRteEl

ALSO AVAILABLE
POWER DIVIDERS-STACKING FRAMES

CALL OR WRITE FOR OUR NEW CATALOG

EME:ATV:OSCAR:TROPO:FM:PACKET
MODEL Freg, # Ele Lenglh Meas. Gain Cost

RM-50 50-51 MHz 4el 12.3 ft 8.25 DBd 134.95
RA7-50 5Q-51MHz 7el 26.5ft 10.5 DBd 279.95
RA8-2UWB 144-148MHz 8el 11 .BIt 11 .2 DBd 91.75
F012-144 144-146.5MHz 12el 17.3It 12.6 DBd 142.50
F012-147 145-148MHz 12el 17.3ft 12.6 DBd 142.50
F015-144 144-145MHz 15el 25.1ft 13.8 DBd 192.50
F016-222 222-225MHz 16el 17.3ft 14 DBd 129.95
F022-432 432-438MHz 22el 14ft 15.8 DBd 114.95
F022-ATV 420-450MHz 22el 14ft 15.8 DBd '114.95
F025-432 432-438MHz 25el 17.1ft 16.5 DBd 134.95
F033-432 432-438MHz 33el 24.3ft 17.8 DBd 223.95
F011-440 440-450MHz 11el BIt 12 DBd 69.95
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Number 28 on your Feedback card

DEALER DIRECTORY

Electronic Addresses

Packet: N1EWO@NOARY
(note: I'd love to hear from you on

packet-but not about the survey! This
survey is the business 01 this magazine,
and we can't do that on ham radio. A
personal note or test message is just
fine.)

Internet: Jslornan @mcimail.com
(This is my preferred address.)
MCI Mail: jsjoman
(This is !he same as above, but
dlrecl.)
CompuServe: 71221,1143
(This is my teast lavorile place to
get mail, but it is OK )

Even Wyou coe't answer any survey
questions, I am very interested in any
thing you have to say. I can't answer ev
ery message-though email has a much
better chance. Many of you have written
asking for help. You have not been lor
gotlen-I am planning a "mailbag" col
umn for the near future where I can an
swer the many similar Questions that
come in. For those of you woo have wril
len saying met you enjoy me column.
thanks. For rnose 01you who would like
to see additions/changes, please write
to me--it's the only way I have of know
ing whaf you need and want. 'Til next
month,73 de N1EWO. II

PACKET & COMPUTERS C""U"""rom!,,g,48
ering software following that. ones you want. Make the responses

wordy or brief. I really want your feed
back to make this column something
you look forward to each month. Thanks
so much for your participation.

Survey Results

A couple of months ago I incltlded a
survey in the column. I have gollen Quite
a few responses (thanks to all who took
the time), but I want to see WI can get
more. So. those of you waiting breath
lessly for the results 01the survey-take
a breath. To tease a little: You guys are
overwhelmingly PC users. quite a few ot
you with heavy-duty machines! There is
a strong Interest 1n Internet connectivity.
and in improved software for packet use.
Alter more readers respond I will publish
the results here. Elalow are the Ques
tions once again. Paper mail and email
are both fine.

1. What is you callsign?
2. What is your license class?
3. What computer(s) do you use in

the shack?
4. Whal operating systenvenvlrcn

mentversonts) do you use?
5, Which digital modes are you

equipped lor?
6. Which digital modes are you active

in?
7. Which of these columns (month,

year) has boon your tevc ne (if any)?
B. What has boon your biggest prob

lem with computers in ham radio?
9. What would you like to see in this

column?
10. Anycornments:

You don't need to copy the questions.
just put the number ceroe your answer.
Answer all the questions. or just the

OHIO

ASTRON. AEA. SONY. PANASONIC. MFJ,
CCTV CAMERAS AND MONITORS, BIRD
WATTMETERS, OPTOELECTRONICS
FREOOENCY COUNTERS, AOR SCANNERS,
JRC RECEIVERS, KANTRONICS, LARSEN,
eic. Full stock of radios and accessories. Repai r
lab on premises. Open 7 days M-F, 9·6 p.m.;
Sal. & Sun.• 10·5 p.m. We ship Worldwide.
For specnc mormanco call or wrile: BARRY
ELECTRONICS, 512 Broadway, New York
NY 10012, (212) 925·7000, FAX (212) 925·
7001.

Columbus
Central Ohio's ful·tine authorized dealer 10( Ken
wood, teOM. vaesu, A1inco. Japan Radio, Stan
dard, AEA, ccsneen. Hustler, Diamond and
MFJ. New and used equipmenl en display and
operational in our new 10,000 sq. n. facilily.
Large SVwt Department, too. UNIVERSAL RA·
010, 6830 Americana Pkwy., Reynoldsburg
(Columbus) OH43068. (614) 866-4267.

PENNSYLVANIA

DELAWARE
New Castle

Factory aUlhorized dealer! Yaesu, ICOM, Ken·
wood. Ten-Tee, AEA, Kenncncs, DRSI Mig.,
Amerilrot1, Cushcraft, HyGain, Heil Sound. siao
dard Amaleur Radio, MFJ. Husller, Diamond,
Butternut, Astrcn. Larsen, and much more,
DELAWARE AMATEUR SUPPLY, 71 Meadow
Road, Ne¥! Castle DE 19720, (302)328-n2a,

NEW JERSEY
LOO;

North Jersey's newest Two WayRadio and Bee
trOllies Dealer is now cpet. Sales 01 Ham. Busi·
ness, Marine and C.B. two way equipment as
we ll as scanners, Shortwave, ElectroniC Kits.
Antennas, seeks. Cable Boxes and more.
Friefld ly servce and low prices. Advanced Spe
cialt ies, 114 Eun Street, Lodl NJ 07644,
(201)VHF-2067.

Park Ridge

North Jersey's oldest and finest SIlortw3'le and
Ham Radio Dealer. 1 1/2 miles from Garden
Slate Parkway. Authorized Dealers lor AEA,
Kenwood, Japan Radio Company, ICOM, vaesu. Trevose
elc. Ham Sales, Lee WK2T. GILFER SHORT- Authorized lactory sales and service. KEN·
WAVE, 52 Park Ave. , Park Ridge NJ 07656. WOOD. ICOM, YAESU, featUring AMERITRON,
(201) 391-7887, B&W. MFJ, HVGAIN, KLM, CUSHCRAFT, HUS·

TlER, KANTRONICS, I>EA, VIBRQf'lEX, HEll..,
N~~~~~K CALLBOOK, ARRL Publ ications, and much

more. HAMTRQNIC$, I NC~ 4033 Browrlliville
Manha"an's largest and only ham and 00siness Road, Trevose PA 19047. (215) 357·14(1(). FAX
Radio 510re. Featuring MOTOROLA. ICOM. (215) 355-8958. Sales Order 1-800-426-2820.
KENWOOD. YAESU. UNIDEN BENDIX·KING, Circle Reader 5el'vice 296 tormore inlormation.
OE,lLERS; Vll.f <XJIIlIo1oIl)' """"" ond message can COi'Uin !(lie 50 wordS b' as IiItit as }120 yearlj (Orepai3j, 01' S210 b' SO<
morw (prep.adl .~ _ 01~~ please, Oirectlfy lo.1l1f'1d payment mUSl read! LII 60 da" rlaa.ance 01~
a lien. for ... ",pIe, advertising lor!hi~ '52 iuut ""'Allle in 011' I\WlIiJ by Fetlroary lSI. Mal Ie 73,l.matour Radio leday, 70
Ale 2(rl N, PelflltlOrOlotl, ~ 03l58.

Trionics PO Box 1434

Rancho Cordova , CA 9574 1
Phone/ fax : (916) 366-7408

Get yoor rubbar dLICk outside willi
the BWM-l Window Moon!. Tllis
handy mourn clips over yourcar's
window and lets your antenoa gel
O(~ and above the Car roof giving
youbetter range into yoor local or
distanl repeater,Highquality BNC
to SNC connector can be used on
your own coax or w~h opiicnai 6'

50 ohm, Model Be 6-174 Cab~ , priced at only$ 10.95"
You canbuyboth ne mouOJ and lhe 6' cable lor$ 23 00"
(cable andanrenna shown in pllotoareemil costoplions)

" prices cIo oot incillde CAsales tax Of shiPPing& handling
Add $2.50 S&H perorder ' Master Card& Visa Wf)lcome

SendforOurmoothly flye r00 radio and compulerspecials

(602) 488-9755
FAX (602) 488·1295

•
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P.O. Box 31819
Phoenix, AZ 85046

* 50 to 1000 MHZ
* Stuck Microphones* Cable TV Leaks* Jammed Repealers

& Cell Sites

~Communication
~Concepts Inc.
SOl "'HI• •_ D';".· lI:..... 0,,", UliS ' ISll l en-.too

FAll: $13- ' 29_38 11

CIACU 99 ON REAOER S ERVICE CARO

~_ _,,,,. I.. N,' ......lif.... 0 ..._ . ¥NIYUIf\1, ~1'tUL ' RIQU' ..q RIAII..llJl]
.. ... "'OTOROL'" _ , K '{W_ •••104 __ ,..__ IIlf:tr

..... , .. ,"W 1110,11 u n ,..w I • • iO

..... " l'••w I.u. URI '''W I'''.'" In...T 1''' >( MUUI...l

.....'at HW , ''-'I n ," ..'W''''.11...,......w, n.11 . Un.)<OW " "UI "'_ lit H l Uol I) '" 1 U H
.. CM Uill , ..w ' "1.11 CH' _I C _1..... /.1 111."

INTERFERENCE LOCATION

NewTechnology (patented) converts any VHF or UHF FM receiver into asensitiveDoppler shill radio
direction finder. Simply plug into receiver's antenna and external speaker jacks. Models available
with computer interface, synthesized speech, fixed site or mobile - 50 MHz to 1 GHz. Call or write
for details,

p DOPPLER SYSTEMS. INC.

trtN\'IlJnl.~' ~ '.o ~.5~.~.Y,I.~m.\1 K~ ~Own u,,~~~~::' COM" ,m.
• TV' 1l1_.SI I' ' _n TI.." I ••.•• u eoe Wot. ' l' 1_' , 1" .OS"'TV. HI_en ' _. n "" , ••.•• u 1_ Wot. ~ l'J_,_ " :",..e 'us
i UDIO I Qy llCH CO"UOL '" "'TV U N w... 'I' ' - ~"' w ",.1 " .11
il " " " " ,,"'.1 K~ lJI~W~l T llQUI Mfij '!J.!!-.ULL l,"IU

AMt!VO - ILJ I,! - ----fiIMUU v Hr~M'u"u,
Jw lll ,.. I II K~ , _ ""' """ ,. , , ..
~~.. ~ " I "" "" " .IU• .• • K! ' _0<1'0<_ . • "00_ "_1,,,'0;1 ..H ' - tl ' .. " , " "." , . J OO
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ATV CONVERTERS . HF LINEAR AMPLIFIERS
DIICOVlO THl W ORl D O' Hf "'M~U"IRJ ... "'OTORDU . \lun ,,,•....u.c..... n " vlI 'o"
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Number 18 on your Feedback card

ground trace has been added to
the PC board. iii

CIRCLE 231 ON R EADER SERVICE CARD

Drlmically IrJ1lfOYeI Your Hr. Perfonnanct!

only $4.95
Douglas RF Devic&s

P,O. Box 246925 . Sacramento, CA · 9582'
Specify- bard;s) wilen ofderW1g. DoaI ballj add U OO

Con"scted PC boaffi foil PBnem and parts placement tor /tie Function Genera/of,
January 1992 Issue.

of R1 B and p in 3 of U1 should
have been gro unded . A new

HamCall / Co.ROM

CIRCLe 1M OM ItUDIIII SDr¥1C1! e.utD

sao,ooo HAIIIS,...
1 ,_·. "'~~

"-"'_,'. _ 0...
__ , t' ...

c:o-AO'oIOooc , $50 00
sr-(por (W<W) . . $.5 00

~ Publlahlng ~
_ol,_IIDO-'VAnI 17 c:::J

P01·....!"' · _:U._

28. A ground lead and a compo
nent (R 1G) were left off the ong.
ina! PC board. The intersectiOn

z 
-

CABLE T.V. CONVERTERS
Jerrold'"" , Oak, sceonnc s uannc. zeonn. &

many o thers. " New" Mrs stereo add-on :
mute & volume. Ideal for 400 & 4 50 owners.

1-800-826-7623
B & B INC.

4030 eeau.n.eoe Om/e. Eagan MN 55122

UPDATES

Build a Funct ion Generator
Refer to the above article in

the January 1992 issue. page

CiltCLf 21 0f0I READER Sf:lIIVICIE CARD

SUPERCONElIl

$89.95

The
SUPERCONE

PLUS
I X/RX, HF, VHF, UHF
andMicrowave bands

OSHA
w. Shipw_

Order Desk Open
10.yllW..k

ONV Tool Pouch $1S.0S

Add U .110 FatHendllngVI$A Ml(; CHECK

QNV Be ll VI 0 Seat H a , n ~ ~ ~

$74 95
ClRCLI: J02 Oft READER 5(RVICECARO
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1372 Harmony Court.
Thousand Oaks, CA 91362

Phone: 805-497-2397
PROCOMM

WE " POtOGlZl'
Due III the lremendlWS sales ~lthe SUpelcone we have hid 10

ouU OUI ads 10 avoid customer~ issalislac1ion wilh lO~g dei'l'efies.
HOW THATSTOCI( EXISTS RlRIMMEDIATE DELIVERY WE ARE

BACKWITHTHE ORIGINAl SUPERCONE AND SU PERCONE
PlUSAT AREDUCED PIUCES89.99 FOR ORIGINAL SUPERCONE

• ARRL Il'l'ro.ad , 73 rl!1,Iew In April 1989 and
Mon/lorlng rlmll re, law InAugusl1989

• Ideal lor Indoor/outdoor use
• Use enher standing on radials 01 SO' ln tile air
• Only 2 Ibl" rugged construction, no IKIllow tubing,
US made, 5 minutes 10 assembla

• EIl'andlato TX/RX on all HF bandS(Supercone
Plus) nil added rad ials nttdad, Ideal 1111
I II trlnscel'lers, seanners

• Fu ll mllnay bl ck gua ra nlee

The Wideband
SUPERCONE

ANTENNA
I XIRX, 10 meter, VHF,

UHFand MK:rowave bands

Chec:k at moneyotdet only. We ship ...~ wiIl'lin
10 day$. Out!lide U.S.A. plNse add $2. Ito' .. md.
MA resideots please add 5'% H ie5 !alL

New-Powerfu l-Breakthrough, All 43
Morse Code characters sent with a
rhythmic beat. A tun & easy way 10
learn or retai n Morse Code skills ,
Now the secret is yours! order -THE
RHYTHM OF THE CODE- ' " Version
II cassette today!

Send $9.95 and we' l pay the shipping to:

KAWA PRODUCTIONS
P.O. Box 319-5T•

Weymouth, MA 02188.
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live, or switdled towards the source
of the FET, turning il hard ot!. When
the op am p pin ' 3 went positive on
RF detection its output would switch
ioeares the positiVe rail, luming the
FErs gate positive and on (see FIQ
ure 2 ).

1he difference betWeen a transistor
and an FEr in swiIctIing times is like
comparing a Model T Ford to a Fer
ra ri. The FET and Ferra ri are both
very fast. As a matter of fact, the FET
can switch In the nanoseconds, some
thing the transistor can't accomplish.

Now the switch ing and RF detec
tion circuli were lunctioning well. The
remaining circuitry that needed to be
designed was Ihe coouor swilching
and oelay tor the coaxial relays. This
pan 01 Ihe circuit would do the actual
control or receive and transmit switett
ing and timing lor our microwave an
verters. What we desired was some
time control or cIeIay to allow the RF
preamplif ier switching to take place
prior to the key-up 01 the transmitter
power amplil ler, a 1D watt TWT. We
wanted proteclioo during the pream
plifier's switching . and to allow that 10
be done fi rst. Then, In sequence, we
wanted the transmit ci rcuits to be
switched into place, p reparing the
converter lor a transmit lunction. This
protects the receive preamp during
transmi t. (By the way, th is sa me
preamp is used as the t ransmit
preamp during transmitting.)

ConveISe!y, when we released our
push-to-talk ci rcuit (return to receive
Irom transmil), we wan ted the high
level switching to de-activate lirst,
turning 0/1 the high power amplil ier
and removing Its ooaxlal l rom the cir
cuit. Then, after a tim ing delay, we
wanted the low level circuit to return
to its normal receive conl igurat lon .
This prevents the 10 watt TWT power
ampnner trcmCOIJpllng any energy In
to receiver circuits. There Is a chance
01 destroying the low-noise receiver's
Iront end from transmitter coupling
wilh swild1ing errors.

The problem is that we wanted a
com plex switching circui t with mini
mLm components. Sounds kind 01 L.lO

obtainable, but Kerry N6tZW came up
wilt1 a very simple Circuit to handle it.
We used it in both our 10 GHz rigs
during the last weekend of the ARRl
10 GHz contest and it worked su 
perbly.

The time delay circuit retained the
test swi tching 01 the FET trcm the
original op amp circuit and tncorporet
ed a simple RC ume constanl network
with diode steering to accomplish the
swi tching timing needed. A single
4049 hex inverter was used to mter
lace the op amp and FET switching
circuit. This portion 01 the circuit uses
d iodes for fast tum-on, provid ing a
rapid DC charge of the timing capaci
lor. There's no RC time constant in
volved here; iI's bypassed by lhe
diode. When the contlOI ci rculi (PTT)
is reIeasecl, the DC voltage 01 the op
amp reverts towards negative and the
charge 00 the capacitor, shunted by
the 1 megohm resistor, lorms the li rst
timing circuit, with a delay hang oper-

T

t ra its . When we use a 2 mete r
transceiver as an IF system in our mI
crowave converters, tile higher pow·
ers are a detriment. This doesn't
mean thaI they can' be used. but the
extra power serves no purpose. If a
higher power radio is used, most 01
tile power output must be dissipated
before being applied to any converter.
Usually radios that provide 100 mW
are desirable lor converters as they
will operate lor long periods of lime
withoul requiring large battery packs.

In tests that I conducted, Darl ing
ton circuits proved to be very unrej
able when switching multiple cirCuits
in tests that I conducted. What was
needed was a very sensilive crrcun
mat wou ld be reliable and not give
lalse operations. A search thro ugh
many pieces 0 1 uterature produced
many dilleront approaches, but never
seemed 10 hit the mark I warded.

Part 01 the answer came from the
RSGB VHF Handbook. fourth edition,
chapler 6.3. They described just what
we wa nted; an cp-amp-controued .
very sensrnve RF-actuated detection
circuit using two diOdes and a 74 t op
amp. I built ire circuit and was very
impressed With Its operation. It was so
sensitive it would operate on key-up
SSB withoul modulating the rig. I tried
to make the circuit lalse (fail) but il co
eretee very reliebly. f was pleased
wiltl its high sensitivity and its ab~ity

10 operate lhe keying circuit on SSB
PTT without requiring modulation.

improving the Circuli

The basiC circuli designed by the
RSGB group had one flaw; a swilett
ing tra nsistor thai is used lo r relay
control . Up to this point I was looking
at tile output 01 the oc amp for test re
sults. This book was publish ed In
1983 and the Improve ment I made
was to incorporate com ponents that
were not available or were very ex
pensive at that lime.

The change or improvement is 10
replace the transi stor with a power
FET. This simple Impl'Ollement maoe
all the difference in the WOf1d in circuit
operation. It speeded up switching
times and made the cira.ai very easy
to dUplicate as the op amp can drive
an FET eaSily. I used an W enamel
FET so that when the op amp did noll

detect RF Its oulput would be nega-

••

U Ok

•

This swilching system is not Iimiled
10 low power configurations or to ml
crowave operation. II can be adapted
as you wish (Ifs a basic control circuit,
not just lor microwave) to handle high
er powers and lower microwave Ire
cueoeee. As a metter 01 fact, you
could use It to control VHF converters
as easUy as my microwave systems. II
is well-suited to custom installatiOns
and adaptable to various switching
reeds.

The CiraJlt

First, ers get into the circuit. It's
quite Simple and It evolved lrom sev
eral deSigns used lor transmiller·aclu
ated s wi tched circuits, o r - tra nx
switch circui ts . Some ot the basic
tranx circuits consist of a simple diOde
detector rectifying a small ponion of
the incoming RF to produce a control
ling DC signal lor control use. This DC
voltage Is usually applied to a Darling·
ton transistor providing high gain and
amplUicat ion, allowing a relay con
nected In Its out put to be activated on
detection ol transmit RF. see Figure
1.

Th is c ircu it does work. but has
some limitations. One limitation is Ihal
mosl RF detection ci rcu its assume
you have a transmitter power of a lew
walts or so, allowing easy brule fOt09
oetectlon 10 acluate tile control circuit.
Del icate operation Is not one 01 its

IN<l lU

Figure I. BaSIC RF switching CIrcuit.
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Figure 2. Senslrlve RF circuit for SSB.
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UHF And Above Operation

C. L Houghton WB6IGP
San DIego MicfOwal'9 Group
6345 Badger Lake Ave.
San Diego CA 92119

RF Actuated Coaxial
Switching

My desi re lor a ccener switching
c1rculllllal would activate 00 the pres
ence 01 very low revel RF from low
power sse HTs started me of! on a
new project. ThiS is the circuit that I
mentioned last month in the narrative
CCi'YeMg mobile operation on 10 GHz.
ThiS Circuit .....as the output 01 a design
etrort 10 permit our 10 GHz converters
10 be switched on AF delection from
the transmit IF, our 2 meie r sse HTs.
These HTs have a low power outpul
ol about 100 roW. The Circuli can be
easily modified to accommodate high
er power transceivers. Mora on that
later.

The development or this unit was
predicated on a coaxial switching sys
tern that operates on AF carrier osrec
ton, eliminating the need lor manual
AF switching. This m811ual switching
invorved mult iple switching circuit s
con trolling converters, preamplifiers.
IF switching. and other switching re
lays thai eeetee the high power TWT
amp on transmit. The addition of this
new control circuitry would make our
microwave rigs push-to-talk, a great
ImptOllemenl.
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can outperform the others and t)v!
you the edge, you're IookiBll lor a
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NOISE REDUCTION
with the

NIR-IO DSP Noise Reduction Unit

NIR- IO

The JPS NIR- I0 gives you
REAL. effective reduction of __-----
band noise (white/pink), power
line noise, ignition noise,
computer noise, steady state
static, etc., from your received
audio wrrnour REDUCING
TIlE AUDIO BANDWlD1H!
Listening on the ham bands is
made pleasurable through the

reduction of noise and
interference with the NIR-IO.
The unit also removes multiple
whistl es and tones with its
spectral notch filter mode, and
includes a unique movable
bandpass fil ter mode with
selectable 250 Hz, 600 Hz, or
1800 Hz wide vertical-skirted
filters .

NIR-10: $349.95 Now available at select dealers

If you only need to remove multiple heterodynes, use our NF-60 DSP Notch Filter, still only $149.95.
For 115VAC to 12VDC Adapter add $1 6. Charge to MC or Visa. Allow 1 week for personal checks. COD extra.

We pay UPS surface shipping in the Continental United States. NC residents add 6% sales tax.

JPS Communications. Inc. TOLL FREE ORDER UNE 1-r00-533-3819
P.O. Box 97757 Raleigh, NC 27624 Technical Info 1-919-790-1048 FAX 1-919-79(}'1456
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nectars are a necessity. They should
be female SMA, N, BNC or UHF to al
low meas urements to be made .
Please provide clearly marked power
terminals that can be test-clipped for
the test measurement. I would add,
mark the power pins clearly, least you
have a 90 dB allenuator.

Registration lor the conference is
$15, due by May 7, for pre-registration
awards. For information, contact the
Venture County Amateur Radio Club,
VCARC PO Box 2103, Oxnard CA
93033, o r Steve No ll WA6 EJO at
(B05) 647·4294 . For exhibit space.
call (805) 264-1978.

As is normal practice, the ARRL
will publish the proceedings for the
VHF/UHF conference and will make
them available at the ccn terence for
$10. After the conference they will be
available from the ARR L directly for
$10 plus appropriate shipping.

Well, that's it for this month. As al
ways, I will be glad to answer any
questions related to VHF and UHF.
For a prompt response please send
an SASE. 73 Chuck WB6IGP. II

ence will be held in Ventura, Califor
nia, on the weekend of May 12
through 14th, at the Ventura Holiday
Inn, 450 East Ha rbo r Bouleva rd .
Planned events include technical talks
and vendor exhibits, and a Saturday
banquet and Sunday breakfast, both
with guesl speakers. On Sunday, an
lenna range capabilit ies with pattern
plots will be ceicuetec. A color plotter
will make plots, labeling each with
antenna description and 3 dB
beamwidth. Cove rage will mctcoe 2
meters through 10 GHz . The test
range, 300 teet long, will be located
on top of the parking garage next to
the hotel.

The noise figure measurements, a
very popular test session, will also
have plaiting of your VHF and UHF
converters arc preamps. This is a tra
dition deep-rooted in the many confer
ences that have been held over the
years. Hewlett Packard will provide
the latest noise figure meter, which
will be Integrated with a computer and
a graphics printer. For anyone Who In
tends to bring preamps, standard con-

Ftgure 3. Timed FET SWitching CirCUlI.

Figure 4. Full switching schematic diagram.
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protect the low-noise preamplifier
Irom the transmitter power stages by
keying the power ampli fier last when
going to transmit. In the power down
sequence this same relay must re
lease firs t. This switching sequence
will be sImilar in your si tuation, de
pending on what constitutes your ele
ments. In any case, to set up your
system's switching requirements, all
you need to know Is which relay is
fast to operate and slow to release.
See Figure 4 for the fu n system
sctemavc diagram.

In actual practice, both our rigs
have the circuit constructed dead bug
fashion on a scrap piece of copper PC
board. The FETs I used were BUZ-72
types, capable of several amps of
switching capacity fo r relay drivers .
Quite an cveren. but they should work
lor quile a while wifhout problems.

I plan to make artwork for this PC
board in the future and will put it in the
column in another issue.

anon of about a second orso.
In the release cycle (receive), this

Circuit provides a one-second lime
constant. The diode is effectively out
01 the circuit at this time. This release
time constant is sufficient to hold the
circuit operational between SSB mod
ulations, to prevent premature release
of the keying relays . If you want a
longer lime, Increase the capacitor
value. Adding an additional 1 J.lF ca
pacitor (now 2 j.lF total) gives a two
second hold lime .

Two FETs were used in our circuit
one for the receive circuits and the
other lor the transmit circui ts. T he
speed of operation for each circuit is
determined by the RIC time constants
on the FITs inputs. The hold time or
hang time after releasing Is controlled
by diode steering of the exact oppo
site timing to the other FErs gate cir
cuit, accomplished by the RC charg-
ing time constants of a 1k resistor and
1 ).IF capacitor vs. a 47k resistor and 1
J.lF capacitor. That controls the key-up
time control. For the circuit to meet
design constraints, Ihe exact reverse
01 each circuit is needed. This was ac
complished by using diode log ic 10
take the voltage available on the op
posite charged capacitor to control the
other FET's gale. See Figure 3, the
FET switching delay circuit

The switching relays used for con
trol were connected to ground in each
of the two FET source leads. The
drains were tied to Vcc (T12 volts). As
long as the op amp Is off (no RF de
tected), the relays are in a released
condition. The relays used for control
IIOllage are not special relays. A suit
able relay lor 12 volt operation can be
purchased from Radio Shack iPN
275-217; $5.99 each). Any low current
12 volt multicontact relay can be sub
stituted and should work well. I
scrounged my retays off of some Junk
PC boards and saved a few bucks.

How do you unsolder mumccntect
items from PC boards? Well, get
down to your local hardware store and
purchase a paint-slripping heat gun. It
un-solders bet ter than it strips old
paint, and it's inexpensive, less than
$20.

Putting the circuit to use is the cus-
tom part of the exercise . I will de
scribe my application, but your circuit
will vary, depending on how you
switch your rig's elements about. In
my transceiver, I swltcn my preamplifi·
er forward and in reverse, using it for
receive and transmi t. Additionally, in
transmit I switch the now reversed
preamp to drive the TWT amplifier to
fult power output. To accomplish this
SWitching I use a bank of lour SPOT
coaxial relays. Another relay is used
to Switch out a direct connection from
the mixer IF port to the HT and re
place it with a 10 dB allenuator for
transmitting. The third switch point is
internal to me TWT power supply to
transler tttrom standby to transmit.

My sequence of events is as tor
lows: J want the four relays to actuate
lirst, along with the IF switching relay.
Then and only then co I want the
TWT relay to actuate. In this way I
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ALL OF OUR PRODUCTS ARE MADE IN THE U.S.A.

1-800-327-5912

CCESSORlES
Vinyl Carry Case
C02- Padded Black Vinyl carrying case for
2.1lXJ size LEDCounters $ 12
COO - Padded Black Vinyl carrying case for
3fXXl size LCDcounters $ 15

Antennas
TAtOOS Telescoping Whip Antenna $ 12
Antenna Packs:
Ant-Pak 1 (includes RD27, RD800,
TAtCOS-Save $l t) $ 65
Ant-Pak 2 (includes five assorted rubber
ducks, 27· tOOJMI Iz - Save $32.) $99

Probes
PlO - Counter/ Oscilloscope probe - for direct
coupling to signal sources or circuit test
points. lx/ tax, switchable $ 35
PlOl - Low-Pass probe attenuates RF noise
from Audio frequencies. Has two stage low
pass filter $ 20

Factory Direct
ORDER u ce
305-771-2050 • FAX305-771-2052
5821 NE 14th Ave, FI. Lauderdale, Fl33334
5%Ship/Handling (Max $10) U.S. & Canada.
15%outside continental us.
Visa, Master Card, C.O.D., Cash or Money
Order only.

Handi Counte
Model 2300
The Original Pocket
Sized Counter.
IMHz to 2.4GHz -
8 digit LED.
Maximized
Sensitivity, ± 1ppm
TCXO. Includes
Hold Switch, NiCads
and Charger/ '99
Adapter! •

BenchIPortable Multifunction
Counter Model 8030
10Hz - 3GHz extremely High Sensitivity,
Iligh Resolution and Accuracy, includes a
Bargraph, ±1PPM TCXO, Two Inputs,
Adjustable Trigger Level, Trigger
Variable and Hold Button 5579.
Optional ± .1 TXCO: $135.

HandiCounter
Model 2810
Our full range
counter with
bargraph 10Hz to
3GAz. Ultra-high
sensitivity, 4 fast
gate times,
outstanding
quality-low, 99
low price. 51 .

APS104

Tone Counter
ModeI1C200

Our Active
Presetector allows
you to pi~k-up

transrrussons or
frequencies at 10
times the
distance. Use
with our
Handit'ounter'"
0<
R-lO Interceptor"
lO~1Hz - 1GHz
Tunable over 5
octaves

'995.

NEW! Ideal com
panion for use with
the R10 FM
Communications
Interceptor" to
measure sub audible
signalling tones off
the air. The TC200
can also be used with
scanners and

communications receiver to
monitor sub audible tones. 5179.

Handi
Counter"
3000

ALL NEW
TECHNOLOGY!!
The Interceptor
follows & locks on
even when frequency
changes and intercepts
ALL FM Two-w ay
Transmissions without
gaps in coverage. It

does not have to
tune through RF
Spectrum to
capture
Signals.
FCC
Classified as

Communication Test Instrument -
Increase your RF Security'! 5359.

R10FM
Communications
Intercep.:tor'"

The world's
finest hand held
multifunction
counter 
incorpor~tes

many umque
functions usually
found onlv in
very expensive
bench models.

Desisned for virtually every measurement
application from near DC through Micro
wave including measuring RF transmission
frequencies at the maximum possible
distance.The 3000 is also the world's first
Handn'ounter" with Period, Time
Interval and Ratio measurement
capability. 5259.

]UOAM
Interce tor"
NEW!Th;;;,;;R2-0-iS-bo-t-h-'---~
sensitive RF signal
strength meter (for ALL
RF signals) and a near
field AM receiver. The 10
segment LED bargreph
responds with nominal
3dB increments to RF
signal level received
through the built
in antenna.

'119.
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use exceptionally poor cells. When a
battery pack goes bad Six months af
ter you buy Ihe rig . you sure don't
want to shell out for another one Just
li ke it! lucidly. several sflermarket
compan ies ad ve rtise Inserts fo r
walkie packs. These are pre-connect
ed cells which fit Into your original
plastic sheI. I tried one In the FNB-17
pack lor my Yaesu FT--i l l and it
worked greatt If you can crack Ihe
orig inal pack open carefully enough
that it can be snapped or glued back
together. you would do well to lTy an
insert. Often, soldering is required
but. hey, we're hams. right? By the
way. the one brand of cells I've had
good results with has been Sanyo.
I've seen. and In fact own , Sanyo
cells that are five years old and have
been abused , ye l sUIl wo rk f ine . I
have no idea why theirs are so much
better, but I strongly recommend you
buy an insert made with them. You·1t
wind up with a better pack, at about
112 10 113 the price of a new, onginal 
equipment pack.

Where's the Magnifying GI...?

OK. your walkie is getting power
but it stiU doesnl work right. Walkies
are basically no different than other
radios. but they do have some
unique characterist ics which make
them a bit harder to WOrk on . The
most Obvious one Is thai they are
getting awfull y small these days.
Back when the ICOM IC- 2AT and
Yaesu FT-208R were all the rage ,
you still could fit your flngefS inlo the
case. Nowaclays, things have gotten
to the point where surface-mounted
components and ribbon cables domi
nate. How do you fix something like
that?

VOX CONTROLLER
RepeaterlRmt Base/Cross Band
using your radios and mk: eoneectce
~o Internal connections 10 radios

&- 16 VDClovcr lind reversed voltage protection
three minute time-cut-timer

Will worl< willi lwo or three wire Audicv'PIT cireuill
BC - 1/," ,i"llu UUi~U,.M l'lJllSmiru,. S34.95
BC - 2/0 ,. two reClj~erl lJfld 'TlUIS rrus $64.95

The BC - 2 operates .. 110'0 sepeme JqlUlerI, U

linked "'P"alers or repeater 1rem0le h..e
- - - For all VOX type ~OI1troll efi _••

I DlPl t~hlDTMF eoutrclter with 811khed oulpull
Send SASE for latest product bmchurq and priQell
AddS4.00 ,h;ppi"I,.Ild M"dli"l

BOX Products (901) 968·5416
P.O. Box 57 Lexington, TN 38351
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Neither of these fixes can be done
without gelling access 10 the termi
nals of the bad cell; you can't do this
stuff tIlrougfl the other celIS in a pack.

After you've fixed a bad cell. you
must balance all the other cells be
fore you try to recharge the pack. II
you don't, the bad cell most i kely will
faa a98in very soon. To balance the
paell.. charge the bad cell to. say. 1
von. Then . discharge all the other
ones through a l lashlight bulb. one
cell at a time. until they all read 1
volt. Reassemb le the pack and
charge it nOlTTlalIy, and it should work
l ine if the ceas are not too far gone.

By the way, most Nied packs have
buill -In thermal fuses that are de 
signed to prevent fires in packs which
Inadvertently get shorted at their ter
minals, perhaps by keys or coins In a
pocket. If the pack has in fact died
immediately after experiencing such
a short. a new thermat fuse may be
all you need. I don't know where you
can buy new ones, but perhaps one
of you does. II so. please tell me and
I'll pa ss it along . But please don't
even coosoer simply shorting across
the fuse and putting the pack back In
servloe. Even small HiCd packs can
Deliver enough current into a shot1 to
cause serious injury. Tha.fs why man
ufacturers always warn you 00110 pill
Nied cells into holders meant for al
kalines; the holoors have no fuses.
because alkalines dor" present near
ly as tn.Jc:h risk.

Insert H8fe

Sometimes, Nied cells Simply are
beyond redemption. And new packs
from the manufacture rs are awfully
expensive. Besides. my experience
has been that mosl manufacturers

• Use your PC and video ClImera 'Of high qual'ty images
• CHROMA Gold Super VGA ....iTh 32,768 coo-s and

NTSC I S·Video OUlpul for just $369
• VIP 640 NTSC I PAL video dig,rlzer s ....'th 640x480

resolution and up 10 HI m,lIlon colors trom $ 129
• One yea. warranty - 30 day morley back
• As s""n in A"\lust isslIfI 01 73

Ventek Corporation
(818) 991-3868 FAX (818) 99t -4097

31336 Via Colinas . St.ole 102
W"lIake V~. CA 91362
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Well , sometimes. In fact , I just
fixed one in my ccesess drill a few
weeks ago, and it's still going strong.
I've described before how to zap a
Nied cell, but I'J give a brief repeat
here for those who missed it.

There a re two fi xes which have
worked for me. For sho rted cells.
take a DC powe r supply and charge
up an electrolytic cececncr. The cap
shoutd be several thousand micro
faradS or more; a t oo-rnc rorereo cap
just won't do it. Charge it to 15 volts
or so, being careful to ensure that the
cap Is rated for more than thaI. Don't
fo rgel 10 walch the polarity. Now,
again watchIng the polarity, connect it
across the shorted cell, + to + and 
to -. Don't use clip leads. because
their resistance can limit the current
flow. Just touch the cap's leads to
those of the cell. You should get a
nice sme spark.. Disconnect the cap
and measure the cell's voltage. If you
gel anything much above zero .
you've done it; the cell should now
ch arge property. If the cell is sllli
shorted. try again. n took me 10 tries
to filllhat dril 's cell.

For cans wtliCh aren't shorted but
just won't hold a charge . I've found
that a lew seconds 01 high-current
charging can sometimes do wondelS.
By high current, I'm talking about a
couple of amps. not 201 A current
limited DC supply works fine. This fix
tsn't as dramatic as the other one,
but il might save your ailing pack.

The Tech Answer Man
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Call Dan Harper today. . . 1-800-274-7373

Whal e cad

Nickel-cad. that is. If you've owned
your walkie for more than a year or
two. chances are you either have had
or soon will have trouble with the bat
tery pack. No matter what the indus
try says, those darned Nied batteries
just donl last very Iong_ By now. ev
erybody knows that you should run
the banery all the way down belore
you charge it up again. But, even it
you 00 that. a yaar or two is alXlut all
you can ask for. J have met hams
wh o had properly working packs
more men three years old, but not
very many. My own experience has
been prelly dismal, despite the tact
thai I follow all the rules. Is it possible
to actually fix a bad battery pack?

ASK KABOOM20~ Y~""'ba<k ~"

MichaelJ. GeierKBIUM
ee 73 Magazine
70 Route 202 Nor1/I
Petert>oAAJgll NH 03458

R xing Walkles
Probably the most convnon piece

of ham equipmenltoday is the 2 rre
ier HT. Especially since the advent of
the no-code Technician license, the
popularity of wauces has increased. I
haven't mel very many hams who
don', own walkies. So, It seems rea
sonable that some of those rad ios
are going to have problems. Let's
look at the kinds of problems which
tend to occur and at what we can do
about them.
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Frankly, if the problem is realty
tough from a physical standpoint, it
probably isn't worth the risk to the ra
dio for you to hack at it. For instance,
some modern walkies, such as my
FT-41' , use lillie "dauqhterboards"
which stanc up on a motherboard.
Unlike the similar construction used
in desktop computers, though, these
daugbtertioards are maybe an inch
square, and they' re soldered in. If a
tiny chip or transistor goes bad on
one of them, just gelling to it in order
to measure the voltage or Observe
th e signal can be a major chore ,
Even wo rse, some circuits may be
spread out between what's on the
daughterboard an d some parts on
the back side of the motherboard. Do
you really want to mess with this?

Well, maybe, maybe no l. If the
prob lem is not obvious, it probably
would pay to send it in for repair.
LUCkily, though, most problems are
not due to component fa ilure , Be
cause walkies are so portable, they
experience far more troubles caused
by bad connect ions, eroxen or dirty
jacks and switches, corrosion and
similar environmental factors.

Open Wide

Before you can fix it, of course,
you have to get inside the rigl Most of
toca y's wa lkies pop apart in two
halves, with jtJst a few screws holding
them together. Usually, you have to
remove the plate Which holds the bat-

tery contacts on the bottom. Then,
remove the screws on the back and
the rig should snap open. Do it care
fUlly, though , because the two halves
probably are joined by a ribbon ca
ble, and you don 't want to damage
that, believe me. If there is a ribbon
cable, it should have a removable
connector on at least one side, Gen
erally, th ese covers snap up and
down. If you need to pull the radio
apart farther than the cable will allow,
locate the connector. Now, gently pry
up (up being toward the cable) the
cover, one side at a time, using your
fingemai1. The cable should come out
easi ly. (Before you remove it, take
note of which way it goe s in ; re
assembling it backward can result in
disaster.) If it stilt seems hard, don't
pull! Instead, be sure you have disen
gaged the cover as far as it will go.
When you reassembl e it later, be
sure to insert the cable all the way
before snapping the cover closed.
I've seen many cases of "failures"
caused by improper reassembly of
ribbon cable connectors. And, espe
cially when the cable is one of those
plastic things with the printed-on con
ducto rs, it is all too easy to rip it and
ruin it. So, iet tne fixer bewarel

Contact!

If your walkie is behaving errat ical
ly, and especially if it's CUlling in and
out, check the battery contacts. Dirty,
bent or worn contacts can cause a

bewildering array of symptoms . If the
contacts look OK, check the wiring to
the DC power jack, iI there is one. If
the jack is soldered directly to the
board, look at the solder joints. Very
etten. the stress of plugging in and
unplugging the DC plug will cause
those joints to crack. If you' re not
sure, resolder them for good mea 
sure. Also, cheek that the PC board
foils are not themselves broken. Just
wiggle the jack a tittle while looking at
the foils and it should be obvious if
there's a problem. Now and then, Ihe
DC jack itself can go bad. especially
if the radio is old. If you don't plug DC
directly into the walkie, though, it is
un l ikely tnet you w ill have any of
these problems.

Walkies usually have fuses be
tween Ihe DC input and the rest of
the rig. These sometimes look like
tiny glass resistors, while other times
they look exactly like regular resis
tors. What they don 't look li ke , of
course, a re fuses! With the power
and batte ry disconnected, a sim
ple ohmmeter check will tell you if
there's any connection from one side
to the other. rve seen these IIny fus
es blow with no provocation, As with
the battery packs, it's important that
you replace the fuse, rather Ihan just
jumpering across it.

We ll , we've just scratched the
surface of walkie repair, so let's con
tinue next time, Now, let's look at a
letter:

Dear Kaboom,
I have a KDK model 2033 mobile

rig and it won't transmit or receive. I
think t he problem is in the final.
Where can I get one of these transis
tors? I've enclosed a drawing of It
and the ohmmeter readings between
lis pins and case. I've looked in every
catalog I have and can't locate the
part

Signed.
Finally Quit

Dear Finally.
First of all, that is not a transistor!

It is a final amplifier module which
contains the final tranststcr and a
whole lot of other things . The Toshiba
S-AV7 is used in various rigs, an d
you should be able to get one from
KOK or another manufacturer. But I
don't think you need one! If it were
shorted, it should blow the fuse in the
radio's DC lin e when you pressed
transmit, and perhaps even In re 
ceive , depending on the radio's de
sign. If it were open, it would kill the
transmitter's output, but it shouldn't
affect receive at all! Because the ra
dio won't TX or AX , I'd look else
where. Lots of other things could be
causing this general failure, which is
lucky for you because those modules
ain't cheap. See if you can figure out
why the rig won't receive. Chances
are that when you fix that, it'll trans
mit 100. Good luck!

73, and see you all next month. iii

P.O, BOX06017 · FOr! Myers ,Florida 33906
• (813)936·2397 z:
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CALL TOLL FREE: 1-800-JAN·XTAL

AVE MONEY· HIGH QUALITY,
FAST DELIVERY

General Communicaffon - Industry
Marine VHF · Scanners >AmateurBands

• Microprocessor

CALLUS
TODAYlI

In Packet Radio
Enter the excm ng
world of packet ra
dio today with How
To Get Started In
Packet Radio. Dave
Ingram , K4TWJ ,
wrote thi s begin
ne r ' s g uide to
packet radio in an

easy-to-understand manner. It starts with
a non-technica l description of packet ra
dio, followed by chapters that include
getting started, setting up your station,
networks, BBSs, portable and high-fre
quency operation and even a Packet Ra
dio Equipment Survey. There ' s also an
appendix that includes circuits for inter
facing equipment. Join the most excit
ing and rapidly growing area of ham
radio today! Order your copy of How To
Get Started In Packet Radio book for
only $9.95! (plus $2.00 S&H).

~NARA
NAJIONo'Il. "'M"TEU~ ~IIDIO ASSOCVlTIOi'l

P.O. Box 598, Remond, WA 98073
Orders Only 1-800-GOT-2-HAM

Inquiries (206) 869-8052

echnoToolsHAM Radio
~~'~~;fyS~~: S~gCOtlt"" , Mods.
FCC 'eos , F~X,
and mot~T
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Rrrv LOOP "ombm21 0" your '_"'ok ,,'"

Marc 1. Leavey. M.D. WA3AJR
6 Jenny Lane
BaltimoreMD 2 1208

Commodore Interface
A few months ago, I detailed one

ham's odyssey of trying to find a
usable interface for an old Co m
modore computer. I received anoth
er response, t his on e f rom G . H.
Doherty VE3BYR, 01 Barrie , Ontario.

He tetts me that Comtech
Research, of Custar, Ohio, has an
excellent RTTY program for PC
compallbles, which is easy 10 use
and can be configured to work with
the CP-l interface with a mInimum
of trouble. A serial interface is re
quired to use the interface. If there
is not one on th e unit already, he
passes along this tip for adding one,
wrth a bare minimum of parts: Plug
a 75154 chip into a socket wi red
\0 a 16·pln header, according to the
wiring diagram in Figu re 1. The
header is then plugged into the orig
Inal U-13 SOCket in the CP-1 .

He says that the CP-1 has excel
lent f ilters, and that he has used it

Amateur Radio Teletype

wil h a Ken wood TS-830 on RTTY
with no prob lems. On his ICOM 765,
the ga in to the MIC Input Is a little
low and, according to him , AEA sug·
gests that R116 could be reduced 10
a lower value, but no lower than 560
ohms . P resumably , this is 10 In 
crease output.

The RTTY-PC Program

The RTTY program referred to is
RTTY·PC , Vers ion 1 .07 , from
Comtech Research. Accord ing to
Ihe literature I have here, It will send
or receive Baudot at 60, 66, 75, and
100 wpm; or ASCII at mom standard
speeds f rom 110 baud to 9600
baud. The initial display is of re
ceived data . A control men u is en
tered from that screen.

The display itself is a split-screen
affair, with tra nsmit and receive data
displayed separately. Mode, speed,
date, time, and other da1a are dis
played as we ll. Twelve 1K buffers
are avai lable, accessed through the
Fl through F12 keys. Even if your
computer does not support all 12
fu nction keys, they say th at they

have software that will allow you to
use all 12 buffers.

The computer can Initiate trans
mil/receive switching, store received
material to disk , and do Just about
anything else you might th ink is im
portant for a RTTY prog ram to do .
All In all, this sounds like a full -func
tion ed program.

Price ? According to th is sheet,
$29 .95 lor the program, $8 for a
printed copy of the manual which is
on the disk, and $5 extra if you want
the program OIl a 3.5", 1.44 Mb disk.
Shipping and handling adds another
$3 for Nort h American delive ries ,
$5.25 elsewhere .

If you're Interested , d rop them a
line at 5220 Milton Road, Custar QH
43511, and ask for the latest pricing
and availability. As always, feel free
to drop the name "RTTY Loop" In
you r letter.

Another Mode l 28

Web Williams KD4CQK, of Myrtle
Beach , South Carolina, says th at
Ralph Brown is not the only one try
Ing to get a Model 28 up and run
ning-he has one also. He says that
his machine has a keyboard, reperf,
printer, and tape reader. To clarify
tenninology, that would be a Mode'
28 ASR , standing for Autom atic
Send Receive. The "KSR" machine
is Keyboard Sen d Receive , and
lacks the tape equipment.

Hopefully, the material published
last month was of some use to Web.
He adds that it appears as though
old tennlnal units have disappeared
from the market. He has been try
ing, without success , to find one.
With a PC companbre and MFJ 
1278 in the shack, he can operate
on RTTY, so it 's not th e mode he
lacks, it's the method!

If someone in his a rea has a
TU to spare (Web Is especially look
Ing for a poveironrcs. or HAL ST
6000 or ST·5000). I am sure he
would appreciate hearing from you.
Informat ion may be sent here as
well , and I will forward it down Car
olina way. ThankS fo r the leiter,
Web.

CompuServe In Hong Kong

I appreciated the message on
CompuServe from Ron Ko y ich
VS6BD , whose interest in ATTY
dates back to the 1960s, when he
even went mobile with a Model 15.
Now THAT's something my wi fe
never let me dol In those days,
Ron went under the call of VE6AJX.
Hmm m , ano t he r AJI That gets
you an honorary membe rshi p in
the club.

He a dds 1hat a Compu Serve
node is now active in Hong Kong. It
will be awhile betore they will be
able to packel/AMTOR to us from
there. There's a Hong Kong packet

Now you can
do something

about
the weather

Our new Home Weather Sta
tion helps you plan your day,

safeguard your family and prop
erlybyalertingyouto1<lI:aI.weather

conditions that ofte n vary from distant forecasts.
Alerts you when wind chill threatens frost

bite. Tells you to secure outside belongi ngs
against unexpected gusts, protect plants against
dangerous heat or cold, and much more. De
signed to far outlast all others, the ULTIM i'.'TER II
gives you over 20 most-wanted features inc luding;

• Wi nd Speed
and Dtrecuon
• Temperature
• Chill factor
• Alarms •
Highs I lows I
times Idates •
Metric / En-

Ad....l!i<<"6""xl"· glish • Quick-
Mount (no tools) masthead mounting • Past, easy
"Point & Plug" direction calibration (pat. pending).
40 fl cord . Optional self-emptying rain gauge. 30·
day money back guarantee. One-year warranty

Home Weather Station .., only $179
As ebcve, withou t wind direction sensor $1..9
!leI. in liS, add $!I,t5 . hlpiMng & insur_~, NJ ""'- ",Id 6' lIIX.

\1SAlMCphone orders: 800-USA-J'Eti (872·7a:JS) ,
Or send cheek, m.n or credit card no. and expo date to:

PEET BROS. COMPANY 601..3037 Woocll.and Rd"
::'~;--=.;.;;;,.;'::'''::::'':'- W. AIlenho~1 NJ 01711
Free Brochure Our 17th Year e l M ~"""'" Co,

Pioneers in aluminum tower
manufacturing since 1959

HEIGHTS TOWER SYSTEMS

n
9505 Groh Road Bdg. 70E
Grosse lie, MI48138
1-800-745-1780

• Self supporting towers up to 144 ft. at 80 mph winds

• Lasts practically forever- weather resistant

• Tapered models & telescoping "crank up"

• Fold-over kits

• Easy to assemble and install.

"Call Today for a Free Catalog!"
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and let me keep the sacre"·
You don't have 10 be In Hong

Kong 10 drop me a note. Reach me
on cenccseve at ppn 75036,2501;
Delphi at usemame MarcWA3-'JR;
or AmeriCa Online at screen name
MarcWA3AJR.

Sure, you can write me at the
above address as _ I . Just write. I
really do want to hear from you. II

Figure 1. In/erface Wlnng lor the CP 1.

TNC I wa s u s ing was unable to
dllocode any 0 1 the multiple RTTY
signals with in th e rece iver audio
passband.

"Based on the experience I had, I
can highly recommend the DSP· 12
10 any RTTY contester as a piece
of equ ipmenl well worth the price.
On the other hand , maybe you
should nOI tell anyone about this.

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 ¢:::: 0 0 ¢:::: 0 0 ¢:::: 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

U - 1 3 Head er 75154 7 5 1 5 4
Socket Socket Ch ip

11 - •,. - 13
O n On
H ea der s - 7 S o c k et

2 - 10

• - •,. - 18

-

The setecuvny lor
ATTY contests is
at best poor, so I
was WOndering
what kind 01 SOOte

would be possible,
we to al the OAM
and my inability to
resotve the s ig·

""',.
. , recent ly pu r

chased ooe 01 the
NIR·tO DSP filters
buin by JPS Com
municallons o f
Ra le ig h , North
Carolina , lor th e
purpose 01 killing
the white noi se
p resent on t he
OSCAR- 13 audio
when I am working
satell ites. In de s
peration, I quickly
cabled the audio
Input 01 the OSP·
t 2 10 the IC O M
and placed the filter in the passband
medium and Ihen narrow modes.
on, what a dllference me OSP· 12
madel n is superiOr in aDrespects to
the crystal finering of the Kenwood
setup and allowed me to operate
in high ORM environments of the
contest wiIhoul. any etifficulty. When
turning off the OSP· 12 by placing
it in the bypass mode, the KAM

repeater going online sometime
this year, to be installed and operat 
ed by ElARCS (English Language
Amateur Radio Communications
Society).

Sounds greal , Ron . Keep us
posted of the progress . I am sure
that ecee of us in more mundane
locales can only dream ot some of
the stuff you must see ever there.
Thanks fOl" the note.

DSP·12 tor Contesting

Another piece 01 Email was reo
eervee from Doug Stracener
KA5 YSY, in Ba ton Rouge ,
l ouisiana. Doug retates his experi
ences In the RTTY OX Worldwide
contest, in which he used the OSP
12 processor.

Doug writes, "o n Friday evening
at OOOOZ, the start 01 the contest, I
had fi red up my t rusty Kenwood
T5 830 on 15 meters and started
contesting with great vigor. Enter Mr.
Murphy: At 0010Z the 830 went on
strike and refused to transmit on 15
melersl This is not good when one
is working singte band, singte op!
The real probtem was that the 830
has a set o f Inte rnation al Radio
crystal aners that are extremely se
lective on RTTY and make contest
ing possible.

"Enter the lCOM 735, whiCh is my
mobile radio. n has no special finer
ing other than the standard SSB.
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Number 22 on yow Fee tlbKk card

Computer Control For

The Ramsey FTR-146
Build a computer interface for this 2 meter transceiver kit.

by Richard E. Lucka WD8BNR

Photo A. Parts placement of the interface 0 11 a Radio Shuck 276-147 board inside an RS 270
274 cabinet. The LEDs are installed on another RS 276-147 (cur in ho/fJ and mounted inside
the front panel. The circuit on the right side of the board is a packet modem interface , de
scribed in "Poor Man's Packet," 73 Amateur Radio Today, August 1991.

"Cor a long time I have wanted to usc my
rIBM-compalible personal computer (PC)
to contro l the freq uencie s of a 2 mete r
transceiver. I have two Kenwood rigs, but I
just don ' t have the heart to tear these expen
sive rigs apart to connect them to the com
puter.

About a year ago, I saw an ad from Ram
sey Electronics fea turing their FrR-146 2
meter synthes ized transceiver. What caught
my eye was that the frequencies could be
programmed by diodes. I immediately saw
the possibility of building an interface to
cont rol the rig with my com puter, so l or
dcrcd a kit.

After building the radio and studying the
schematic, I came up with a programmable
interface that allows me to program the Ire
quencies using the parallel printer port from
my Pc. Add itiona lly, I can select the re 
peater offsets (simplex, +6(X) and -600) and
the +5 klfz channel spacing, I can also "see"
the programmed binary inputs to the rig by
looking at the LEDs mounted on the inter
face front panel. Finally, I added a new fea
ture to the rig by tapping into the squelch
output pin of the rig 's FM detector chip that
lets my computer detect the presence of a
signal. I added an LED that lights when the
rig is receiving a signal.

In this article, I will describe the interface
circuit. the cable connections, and a BASIC
program that selects frequen cies and per
forms scanning operations on the Ramsey kit.

The Inter face

The heart of the rig's tuning capability is
the MC 1451 06 digital frequency synthesizer
chip. The kit's manual contains an excellent
description of how it works and how you
can program selec ted frequencies us ing a
diode matrix. The manual also hints at how
you can U!'.C DIP switches for selecting your
own synthesizer inputs. Beyond that. it's up
to you to create another way of program 
ming the frequencies.

The 5106 synthesizer contains nine input
pins. Each input may be "on" (+8 volts) or
"off ' (0 volts). The combination of "on" and
"off' inputs determ ines the frequency you
want. The inputs coincide with digital num
bers, starting with I and ending with 256. In
other words. the pins are labeled I, 2.4, 8,
16.32, 64, 128. and 256. If you add up all
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the numbers. you get 511 frequency possi
bilities.

There are a total of 400 channels in the 2
meter band, all spaced 10 kHz apart. The
synthesizer can tune an additional 111 chan
nels (511 - 400 '" I II). If all the input pins
are low, the synthesizer generates the lowest
frequenc y, which is 143.00 MHz. If all the
input pins are high (+8 volts), the synthesiz
er generales the highest frequency, which is
148.1 1 MH.z. Consequently. the combination
of the inputs produces frequencies within the
143.00 and 148.11 MHz range.

Figure I shows the schematic of the inter
face . The circui t uses all eight data output
lines from the PC parallel port to program
two 74LS373 D-type latches (U3 and U4)
through two 4050 bex non-inverting buffers
(U I and U2).

The latches are the focal point of the in
rerface. You program the latches to feed pro
gramming data into the transceiver. When
the enable input (pin II of U3 or U4) is low,

data is loaded from the input pins. When the
enable input is high, the data is "held" at the
output. Tbe latch is a perfect dev ice for hold
ing programming data and driving devices
such as the synthes izer.

The STROBE output line from the printer
port selects latch U3 and the INIT line se
lects latch U4. Only one 74LS373 latch can
be programmed at a time, This arrangement
allows you to latch 16 bits rather than eight
bits. Remember. there are nine inputs 10 the
synthesizer, and addit ional inputs for the
simplex, +6(X) and -600 repeater offsets. plus
the +5 kHz chan nel spac ing input. T hat
co mes to a total of t 3 inputs with three
spares. I am using the spares to drive three
LEDs for d isplaying status information for
packet radio purposes.

There is an LED co nnected to each of the
latch outputs. TIley let you see how your PC
is programming your rig. You'll find them 10
be tremendous debugging aids if you want to
write your own software for your rig.
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Figure I . Schematic diagram a/ the FfR-J46 trans ceiver-to-PC interface.
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Figure 3. PC parallel pon layout.conllectlOns for V I t1lrollg1l VB.
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Figure 2. Po.....er supply. voltage shunting capacitors and ordered gate

• • •

Thus far, we have dealt with TIl. voltage
levels (up to 5 volts) for the latches and the
non-inverting buffers. The voltages coming
out of the PC 's parallel primer port pins are
at TIl. levels and arc enough to drive the in
pu t buffers UI and U2. Addi tionally, the
vo ltages coming out o f the latches, bei ng
slightly loaded down by the LEOs. are just
high enough to drive other TrL devices, but
may not be high cnough to drive the synthc
sizer in the rig and defi nitely not enough to
drive the repeater offsets and +5 kHz chan
nel spacing.

I solved this problem by adding a voltage
amplifier and a hex invert ing buffer for eac h
of the latch outputs (Q l -Q I3, U6 through
U8). If a latch output is low, it turns off a
transistor, which causes the collector voltage
10 rise to the 8·vo lt supply vo ltage . Th is
makes the associated hex inverter tum off
(low) at the output. and therefore turns off
an input to the synthes izer chip in the rig .

If a latch output is high, it sa turates the
tran sistor, c ausing c urre nt to flo w. Th is
drops the collec tor voltage below the operet
ing threshold of the inverting buffer input.
which causes its output to go high . Th is
turns on an input to the synthesizer.

The above scenario is also the same for
the repeater offsets and the +5 kHz channel
spacing . Ho we ver, J used thre e inverte r
gates (U8) to drive the +5 kHz channel spac
ing circuit. One gate is insufficient to source
a full 8 vol ts for this input, due to the rig 's
circ uit loading.

When you program the repeater offsets.
you enable an osc illator circuit by applying
a voltage (high) at the appropriate latch OUI·

put. You are only supposed to select one. Be
very careful as it is easy to enable or pro
gram two or three oscillators at the same
time. You can control this by software and
verify by observing the LEOs.

As mentioned in the introduction. another

62 73 Amateur Radio Today . Marm , 1993

feature o f the interface is the signal detect
input to the BUSY line of the printer port.
The 3359 FM detector (U2, p in 16) in the
transce iver has a sq uelch o utput pin that
connects to a cutoff transistor (Q 14 in the
rig) for the audio amplifier. If there is a sig
nal in the receiver portion. a voltage at the
base o f Q I4 enables the a ud io amplifier.
thus disabling the squelch. I connected pin
16 of U2 (in the rig) to the BUSY input line
via the remaining inverting buffer gates (US,
pin 9 in Figure 1) to reduce the voltage to
TfL levels. The buffer also lights an LED
(Dl8 ) to indicate a signal is being received.

The SELECf input in yo ur primer port is
tied to the +5 vo lt s upp ly. T h is mere ly
serves as a signal to your computer indicat
ing whether your rig is turned on, making
yo ur computer a lillie smarter.

The SELECT input is also tied to pin 9 of
U2. I made this connect ion at the primer
port connector. However. you may elect to
wire the SELECf or +5 volts directly to pin
9 o f U2 (dotted line on schema tic and PC
board). This voltage enables the other half o f
ANO gates U5 for programming the latches.

Figure I shows the Vee (po wer supply
voltage) connection to U3 and U4 shunted
with 0.01~ capacitors. Figure 2 shows the
Vee connection to all the Ie chips in the in
terface. No te carefully that UI through U5
are connected to the -s-von supply and U6
through US are connected to the +8· vo ll
supply.

Figure 2 also shows the unused gates o f
U5 and U6. The unused inputs 10 U5 should
be tied to +5 volts to minimize current and
to prevent oscillation, whi le the unused in
puts to U6 should be tied to ground to mini
mize current.

Construction

I planned to construct the circuit so that it
would fit in a Radio Shack 270-274 metal

cabinet. I constructed the circu it on a Radio
Shack 276-147 pre-dril led board and used
24. gauge bell wire for the point-to-point
wir ing. I used sockets fo r the c h ips so I
could measure voltages later, be fo re in·
stalling the chips.

{Ed. Note: A PC board is available for
this projectfrom FAR Circuits (see the Pans
List for order information); also see Figure
4 for the foil pattern and parts placement.}

There was more than enough space on the
board to mount all the pan s of the ci rcuit,
except for the LEOs (I wanted them to be on
the front pane l). How you want to lay them
out is pretty much up to you because parts
placeme nt is not critical. I carefully laid out
the chip soc kets on the board, mak ing sure
that there would be room for all the resistors
and capacitors and point-to-point wiring (sec
Photo A). I soldered the sockets only at the
opposite pins. just enough to keep them in
place. Thi s allowed me to insert the wires
and leads d irectly into the socket pins and
lightly solder them in place.

I carefully laid out how I wanted to line
up the LEOs. with the programming LEOs
o n the top ro w and the o ffse t and status
LEDs on the bonom ro w (see Photo B ).
Since I like multiple colors, I used green
LEOs for the top row and yellow and red
for the bottom row. After dra wing the LED
layout and using it as a tem plate , I drilled
the hol es and insta lled the LED caps. I
also drilled the holes for the mounting hard
W""'.

I cut another 276- 147 pre-drilled board in
half for use as an LED board. The half-size
fits nicel y inside the front panel. I loosely
ins talled the LEOs on the LED board and
mounted the board on the front panel. I used
spacers fo r the 4-40 hardware to keep the
board about 3/4w away from the inside cabi
net surface. Then, I manipulated the LEOs
(loosely hanging between the board and the
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inside cabinet surface) by grasping the LED
leads and inserted the bulb parts into their
respective caps. After making sure that the
LEDs were firmly seated in the caps, I sol
dered the leads in place. This made it easier
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to remove the board, install the resistors, and
re-install the board. I used ribbon cables 10
connect the LED board to (he ma in board.

I used a 25-wire flat ribbon cable to make
the actual connections from the transceiver

to the interface cab le (see Photo C). As a rc
suit, I was able to use the metal case and
knob set for the rig from Ramsey because
the ribbon cable fit snugly between the top
and the rear panel. AI the end of the ribbon
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1183.0 with 11J93 Ca nada dllill
118 3J) + 1993 Winter Update
DX QS L data (no" with Russ ia )
Old Call data ( t (X).OOO)
Packet Home nus data
R&:R Russian Ca ll sharewa re d isk

Wlla mRa ..... (for Windows)
HBPopup (TSK with autotyping]
Demo Disk
~ Speaty 3.5" Of 525' HO lisks._ _""'....-SS

FOre9l orders $t6.

.....

DuIoI--Ollplty LCR lMlIf"'__,..
_m

$239.95----. 0 -..--.

l DOIIIHI Port.ble F~,-*

•

Digilll .....-.. 1( .
_ ' ...... e.no-.-."""

$49.95
FOOl 1 Euy.-

.... ' IOn $179
1091_·--.__- ..- ....-...

F, II 1"" '0" ,. "'" I" , '." ,d••
c.."'rt..~, T'""."' '''Oio... T" ""I
~ 1lC1IlC, E", . '_00 DIIpO... _--

IS DA,V MONn lAC" GU ARANEU
' lIU 'Ae TORY WAUANT't'
WI/In f OR fl/EE C ATALOG

Hltachl Compact Series Scopes
v·21a , aOM H, Du"' Trac. ,..09
Vsas · SOMHI, C"'oo" U 7!
V ~3· 5OIolH" Delay... S""'"P__ 511011
v·sou · SOU",,DC 011... 5e01l
v~n · aOM" " DC 0tI... 57011
V·222 · 2Otol"'. IX~ ~
v_ ·_ ,o..a' ,,,.U 5' _
V _ . _ er...~ 5UZ!i
V·1DeO , , _ lJwj , ,_ S' .S~

Y· I05~ · 'OOUH-I . DT. S1.6a ll
y .,Dlr.I . '_ .QT. S',_
Y·"OOA · ,_.... 0... rr_ _ J2,IM

Y·l'sa · '~"'.o...l ,'-_ 12._

Hilach l RSO SeMel
RSO'I ...... . "" moaa. _""II,_
..........." •• _ . ... " _ •. p M ;;
"'11-""- __ .., ....

ve-eon . 2Otol.... 0!0M5i'O S' ,150
¥C·e02a · SGU"'I , O!OMSi. S' .(I6(I
vc ·eOI'~ · SON"' , 201.151. 12,350
¥C·_SA · 100101"'" ""IoIS/ . c ..

CIRCLE 184 ON READ ER SERVICE CARD

TIM Sll~IvOi--$8'
il>O(S_~

~)-1~'""'-_.0::1_
~-

NBC~or W/RG'

.... mIlA $4791iTSC__~ ...__..- ....

Video Held Teillt
HH OO

$44.95
~~,-..-EJ

'. 'I
~"

B+K OSCILLOSCOPES
~120· 2 DMHl D"~ T' Il<. $J8~

2125 - 20"'''' "-I. , ... S ..."" $ 539
15-t lB - ' OU H,o...'T,... POg
2160 _ll<lt.oH' 0 T,ou, Delay"" S,,_ ,

(luaI 1 e... $9<~

2190 _' t'lOIolH! ThftoI T'.... 0uaI T_ Bu• .
lleiar"",,",- 1 ' , ~lI";

= 2 201\1"" ,,,,,,s..~ IoIlM
' 2 lOU... _ $1.22'J
, 3· _-..v /AC_. "_

eur- I " .. $ t .•~

LOGIC ANALYSUS
• J2_I\'CJ·llII ~J1JOl.- .. "' ...__ ........
_ _ ...'do __ (&",'1__1

. "~--..,
• --"'-_ "'0.__._....__...
• ""r' do _ ""..,........Po
• J """ lCC~

Alldio Ge-.1Oi 2MHI func;1IOrI~alcw

I . ..~

~ ~ &5'11

~ ........--- ...._-y- ",
_-~_I, e-_

$229

Mulli:FunCUon CoIInll'
_f.l:NIIca ,-..

$-1360 60MHz
Dual TllIce, Delayed Sweep......"""""" t>oom_
$775 . _ ..... c..........., ......

ELEN CO OSCILLOSCOPES

$-1325 25MHz $349
Due' Trace OscllloseolM

5-1340 40MHz $495
Dual Trace Oscilloseope:

l_n to 8u!1d and Program
C~ with trill K"_.._._-,----$129 .00

_nFf"l-""'"f ""d. _ ..
l, fO CIr9't. CI" ,.. ""onodo.or..Spool aoq-

TOOROE R
48 HOUI! ELENCO & HITACHI & B+ K PRODUCTS em TOL L f RU
H P 1 800-292 11 11

S I PI NG AT DISCOUNT PRICES "'00'''' ' ' ' ''000 '

----_._-~---------"""" _ ....- ,- 
- - _ ... 0<:

tU DC Po_ Supply Tnplt~ SUpply XP-4i2G....1_ ...._ 175

$169.95 b:;-:.'i:~·~-~. ,. 'S~~
)-'''.'''' 1.·'W."......,.'

~...-I_ -.osv.»
__1__ .....__..._.=...--........... -_ ......_.-

CALL US
f OR ALL

YOUR
COMPONENT

NEEDS

WEWILLNOT BE tINOERSOlO C&S SALES INC
uM,..,..,1OC _sunss.. 1 2.~ RDSE'/fOOD DEE RfIElD ILiM'S
" RES'S'. , n .n ..,o S' O.... f FAX 7O"'~1O-QOM . 17lI11S. '.(I IlO
PIIQI! S 'NCl A, ll SCO'~S ' METE RS

73 Amateur Radio Today- March, 1993 65



Photo C. Flat ribbon caue runs from the rear 01 the trans ceiver to
the 25-pin male D-SUB cable.

Photo B. The front panel 01 the FTR-/46 interface. The PKT LED is
connected to a modem interface circuit and is unrelated to this arti
cle . The switch all the right side 01 the panel is set at "AUTO," which
allows latch (U4) to program the +5 kHz channel spacing. The other
choices manually set the channel spacing to "off" or "011. "

Check-Out
After thoroughly checking my wiring, I

lemporarily connected the interface to a
13.8 -voll power supp ly throu gh a t-amp
fuse . Fortunately fo r me . the re wa s no

printer port. See the left side o f Figure I for
the wir ing diagram. In reality. you can use a
15-wire cable instead.

To supply power 10 the interface. I con
neeted the 13.8-volt power supply voltage
from the off/on switch in the rig to the volt
age regulators U9 and UIO. Thus. the inter
face comes on only when the rig is on.

of th e l z-post no n
rotary switch 5 1 (the
other six posit io ns

are not used). The seventh (and exira) set of
holes is where I connected the ribbon cables.
These holes have inputs for the nine input
pins of the synthes izer (256 through I). the
transmit repeater offsets (simplex. +600 and
-600). and the +5 kHz channel spacing. The
right side of Figure I shows all the connec
tions to the rig via the ribbon cable.

I attached a length o f 25·wire cable to the
computer side of the interface and attached a
male D-SUB connector for the PC parallel

cable is a male 25-pin D-SUB connector. I
happened to have a length of 25-wire cable.
so I auaehed a fema le D-SUB connector at
one end and attached the other end to the in
terface.

Ramsey had the experimenter in mind
when they drilled an exira set of holes in the
circuit board for programming the frequency
synthesizer. There are Si ll; sets of holes for
building a diode matrix for six frequencies.
and each are enabled by one of six positions

_. _. -, _. -, _. _.
- ~.... ~.... - - - -~ . ~. ~.

_. - , _.
::l RBC·700 R~tft" Conl"'t~r,_m_

I '.• • II v_~ ...~"U_ I I ~_~I- _ _ onwhol

n... RBC·1OO Repealer Contrul," io deMped 10 Mlppotl R"Pl'ater ~)'l« .... !bat require
.....ttipk radio> wnnecIed "'Flher at a "te. TIM: RBC_700 util ires a lrue 1 1 1 audio mallu
"..;teb whidI allow!> ......,ral _ .....tiona .....'""D """' at the: o.arne lin",. I" lhe m.......tiooI
~ lhe 133 modd if, wpponi.., I Repea le r. } Dupkled Unu III diffetelll " ln, and }

Remoce 8a<.el. U""' ''mpk'~ a uoe. couldtie the Repeate. and a Re_ 8aloe 10
<lfIoO Unk, wbi le the OIhe. Linko are <OIIlIIlLOnica~ "'......r;h your site. huldi"l "",,""'Ie
(:ORW:.....1ion<. Or. ronne<:l aU .of the: pom loeel heJ - liu a bir; p;uty Ii"" !!

Seve.a1 mode.. are a~lilahie and are _ rc wnfor;u ral>le to support lip 10 J Repeale n, 5
Duple.cd U nu. and 4 Remote Ra~. A r;r po< club can.tan wilb 11",""-,,,,, and ••pa. d lheir
controlle, anyt ime by simply add ina: boanh, and whware. Fru !l<>flw.re ul'lradn (0< "ne teat
after delivery. Finally•• ruI con,,<>Iler for lhe U nked 'Y'tem <>penllO< !

M~lliple I.d"""n......t lit_I......ntrol E••y ...."ldn.
Up 10 S [)~plntd Li.k, Inler'Jl"'tcd Aatopalob
Up 10 4 d lll"e ....n. Remote . h pand a l aay 11 _
R....urded N,,~",I Speoeeh Tt'"-try I'ro~rt"..mabl. S<_~....
Procra.."'able M........ +10.-10 + l .(~ S. ppl,
CO. IIKl ! Di...... .-t IUpit 1'<><1 , St.ndard 5.25' k ..... MutoIU
1. /.......1Rteei...,..Sq..k i.. C.n1-C.... " IJIl

Palomar Telecom, Inc.
)OO J.roletprUeSt.SaileE . Exo-dIdo,Ca.'1015 .. ('1.)1....7991 .. r .. '"'' 1""1' 1'

CIACl.I 284 ON READ(1l Sl!Jl\IICf: eNID

MULTIPLE REPEATER-UNK -REMOTE BASE
CONTROLLER

fIDdt· COIlIrOI.... IrYI .....__ contrOl ..,., ...,;llo lnterconnec:1p'~bMw_

multlpleradloe.Your r-.dIo ."l.me...grvw 10multiple IItnlndstr«ctlllll" tlurlOred.
01 mil....nd r-t . ny radio tin be lully controlled Irom My dftlgnMltd Input.

$239900

ALL MODE HF
BASE STATlON

Since 1933

1000 S. BASCOM AVENUE
SAN JOSE, CA 95128

Call us at (408) 998-5900

tf IIICOMI
• IC-1 2 GAT 1.2 GHZ HT $324.00
• IC-RI WIDEBAND RECEIVER $519.00
• IC-R1 oo WIDEBAND RECEIVER $599.00
• IC-735 All MODE HF TRANSCEIVER $899,00
• IC-72S All MODE HF TRANSCEIVER $799.00
• IC·3SAT 220 MHZ HT $319.00
• IC·726 Al l MODE HF TRANSCEIVER $1 089.00

TALK WITH THE KNOWLEDGEABLE PEOPLE AT

UEMENT
ELECTRONICS

FEATURING AN EXTENSIVE LINE OF ICOM PRODUCTS

ClRCU 132 ON R£ADEJt KA'VlCl eNID
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one-character transmit repeater o ffset char
acter, which can be " 5" (s im pl ex ). "."
(+600), or "-" ( -600). If you don't specify a
mode with no comma after the freq uency,
then simplex is assumed.

You can use thi s code 10 verify the in
tegrity of the frequency/mode string FREQS.
The program in Listing 3. whic h we will dis
cuss later, asks for a frequency and uses the
code fragment to verify and convert the in
put to WORDS and return a numeric status
code , STAT%. IF STAT%=O, then FREQS
passed the verification edit and the code suc
cessfully converted FREQS to WORDS. If
STAT%= I . then FREQ$ conta ins a syntax
error (no period in the frequency and invalid
mode to nam e a co uple of possible prob
lems). If STAT%=2. then the frequency is
o utsi de the bounda ries of the FTR 146
transce iver.

The following two paragraphs describes
the function of Listing I in detail;

L ine 42040 transfers the first 8 bits of

port and have a color
monitor. most likely

your port is configured as LPT I (base port =
hex 378).

The starting build ing block of any so ft
ware you write is a GW- BASIC code frag
ment, shown in Listing I . I chose the BASIC
language for the sake of this article because
everyone who owns an MS-DOS machine
already has a BASIC interpreter,

Input to the code in Listing I is a l e-bir
(2-byle) string (WORDS) containing the fre
quency inputs (9 bits). the repeater offse ts (3
bits--only one can be 1!), the +5 kHz chan
nel spacing ( I bit). and the three status LEOs
(3 bits). This string corresponds to the out
puts of the latches U3 and U4. consecutivel y.

To create the WORDS stri ng. use lines
40000 through 40470 from Listing 3. This
code fragment converts FREQS (frequency
and mode in ASCII ) to WORDS. The fre
qu ency is the actual frequency yo u want,
such as 146.52 or 146.835. Mode must fol-

u srlllg I .

smo ke or short. After perfonning voltage
checks, I installed the chips. I connected the
interface to the computer parallel port and
wrot e a few BAS IC programs to te st it. I
didn't have to test with the rad io connected
because I observed the results on the LEDs.
After verifying proper operation, I ran the
same tests wh ile measuring the rad io con
nections to make sure that the voltage out
puts (from 6 to 8 volts) corresponded to the
LED readouts.

Software

The printe r parallel port conta ins three
registers: the data register. the status register.
and the com mand register (sec Figure 3).
The data and command registers are o utput
registers and the status register is input. Tbc
base pori address is hexadec imal 378 for
LPn. 278 for LPn, or 3BC if you have a
Monochrome Display Adapter. If yo u only

alOO 'Serlcl progr-....g won! (2 bytes} III radoo~ ... pnnter 10 REM INl1I046 • _Ill" FTR-1046 Stat! F~y
(2010 '1*allelllO'1. 20 I'ORT..&K378' Base prJ1le<poo1 ao.nu
42020' Et*y. WOAOS • 16-bi1 plogoa 1o,,"'11 diU. 3OmEQS.<·146,.-aS~S&M ""'Y'OU'~~

~'PORT • bue poo1~~ p;nIeI poo1 40 GOSUII42000: •CorMrt FREas kI WORD$
C2040 flRST~, l)):' ARST • rrst Mol wonI !JO GOSUB 40000: • PIO\jI a .. h rtdcl'
42050 0-00:' CMI«:l. w ,o'.lCl III set U3 in ...... eo SY$TEM~ ED:
42060 OUT PORT.f1AST: ..... FIRST III dalll~ Pul4OOOC1 .... ol2OlXI SIb'oI*Ie$ .....~ l..iIIng 3
42010 OUT POAT4.OolhO:' ComiI OililClll3 III rec:eiw data
oC2OllO OUT PORT4.1: C<o,ol. lCl U3 Illln:b dall. listing 2.
qogoSECOPOoASCl~1»):' SECOl«l. --.oj 6-biI wonI
42100 0 ·OS~ CMNO • Wlo'OiIilCllll seclH in _
42110 CUT PORT'scCONO:' ....... SECOl«l kI dati.~

• · have one parall el low the frequency after a comma and is a

EXPERIMENTER'S Hf DIGITAL CGMMUNICATIONS SYSTEM
(U.S. $89+) (Fec.ASCII, Baudot, AmtOf. Morse Packet. Pactor)

THE FABAMP CARD (VersIon FB1 01 tor IBM compact, FB10A lor Apple II)
A new low-cost experimenters plug-in card package. complete with assembly
language source codes for the 7 favorite Hf digital TxIRx modes for the IBM
compatibles and Apple lis.
UNIQUE DESIGN FEATURES...Built in Vo and modem. All software generaled
algorithms for syncing, soundlvisual status for idles, control signals. iambic
paddle inputs, split screen etc.
a. racarrc card [1_ ] $89.00 (IBM Model FB101) or IL l $99.00 (Apple II

Modet FBl 0A)
b. 5· diskette software with shareware privileges lor both lX and 0:. at $12.00

each mode.
11 -.1 Amtor (link Up. eavesdrop)
12=1 Fee (100 bauds. WRU. error indications)
3 seitee. Navtex (eavesdrop)

14-1 8audot RTTY (45-300 Bd. sees.WAU)
IS=J HF Packet (300 lids. monitor)
16 ASCII (50-300 bds. parity. encryption)
17-.1 Morse (Autotracking rx, iambic key input. Farnsworth trainer. etc.)
18=J New Pactor Starter tOOlkit (ASClllrame.tcontrol sig lXIX)
9 Novel u perimenters "Equal Time-shared Synchronous Duplex mode·

(EDSD)
c.. Add $7.00 per software lor beginners textbookltutoriaVsource COde, lurtller

experimentations.
d. or 1_ J Special all 01a, b, c above at $159.00 + S9.00 airmail worldwide

delivery.
Further lntonnatlon welcome.

Fax order to: A1phadata Associates, Paslr Panlang
P.O. Sol: 72. Republic 01Singapore. (S91111

(131 no .: n335031_Please send me (he Fabamp system checked above,
cIw manuals, cables, instructions on one month
guaranteed refundable trial and one year warranty.

Name:

Address:

Total Payment as checked,
(llSS "uIY ell,",'rail. pol1llvmalleJ orter 0111

Introductory
prtce:$199" <",,,

• I"" •·.-.. _.~_.e- '

ConlHlCt Systems Inc.
2064 Eastman Ave. #113
Ventura. CA 93003

f 3 I. B•

CSl is a legislered tlOdemOrk of coooect Svslems Inc,
CIACLE 12 Oft JtEAOER SERVICE CARO

Our New
COMMUNICATIONS DECODER

Is AMUST For All Serious FM'ers!

THE MODEL CD-1 DECODES Be DISPLAYS:
• 104 DeS CODES (Digital]
• 50 CTCSS TONES (Analog)
• 16 DTMF DIGITS (Touchtone}

The CD-1 revea ls everything you need to know to ccecte any
open repeater or phone potch. Simply conneclthe CD-1 to
your bcse. sccnoer or mobile rode.

When someone uses a system, the CD-1 decodes and displays
!he cress or OCS code and in odditioo any DTMF codes fhoI
were used to control the system. ~ncluding phone patch
access codes and the phone number dialed). DTMF
sequences are slored and automatically replayed Jusl in case
you ml$Sed something important. Use !he CD-1 to learn pollee
and lire codes too!

ToU Free (100) 545-1349
Phone (805) 642-7184 • FAX (805) 642·7271
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10 REM FTR$CAN · FTR'l~ CCntrol Program.
20 REM Ve<sion!(l( IBM PC eeees.
3D REM Author; ~rd E. Lueka WOBBNR.
.ro PORT.&H379: 'CeoOllCMoics base parallel pot!
50 OELAY-«lQ: 'Delay courc dJring:;can.
6OCOI-OR 2:: Cl.S: PRINT "FTRSCAN Version 1.0 • DATES: PRINT
70 PRINT'Author. Ric:hard E. L.uc:ka. W08BNRo

8OGOSUB 1120: "Gel:~i5t
90 REM Define function key lrappi'>g.
100 KEYII) ON : ON KEVil ) GOSUB bOO; 'Oec,emeoll frequency by 10 kHz
110 KEY(2) ON: ON KEY(2)GOSUB 700; '~ lCI""""~by 10 kHz
120 KEY(3) ON: ON KEY(3) GOSUB 7'20:~mem frequency by 5 kHz
130 KEY(") ON: ON KEY(4) GOSUB 740:'ncremenl frequency by 5 kHz
1.-0 KEY(5) ON: ON KEY(S) GOSUB 760:; "Emer 'l'Il'qU8I'lCy and mode
150 KEY(6) ON: ON KEY(6) GOSUB 770: 'Sec tranem. off5et to -600 kHz
160 KEY(7) ON : ON KEVin GOSUB 780:"Sel trllnsm~ offset 10 Simple~

110 KEY(8) ON: ON KEY(8) GOSUB 790: 'set t,ansm~ oftset to +600 kHz
180 KEY(9) ON: ON KEY(9 j GOSUB 810: 'Scan frequency down by 10 kHz
190 KEY(10) ON: ON KEY(10j GOSUB 950: 'sean fmQUoocy up by 10 kHz
200 KEY( !1 ) ON: ON KEY(l !) GOSUB 1460: "Down, select previous froq .
210 KEY(14 ) ON: ON KEY(14) GOSUB 1510: 'uc - M lect next lfeq.
220 REM Start bY asking for II sti rling freq\lt!ncy.
230 IF FK EYa() tHEN 2"70
240 FOR 1..1 TO 5
250 LOCATE 9+1.14: PAINT SPACES(16):
260 NEXT I
270 LOCATE 5.1
280 LINE INPUT ·Enle r fTvquenc:y and mode (1.m) (CR..eJil.): · ;FREOS
290 IF FRroS-- THEN CLS: SYSTEM
300 GOSUB 40000: 'Convert fl'equency to latch ptDgI1IRVTIing word
310 IF 5TAT")("z1 THEN PAINT .Synla:c e<TOI'";; GOTO 410
320 IF STAl"'Jl.a2 THEN PAINT ·FreQuency emw"';; GOTO 410
330 LOCATE 5.1 : PRINT SPACES(!I6): PRINT SPACE$(16): TGL-Q
335 REM Draw boJ<.
340 LOCATE 10.14: PRINT CHA$(201) CHRS(2051 CHA$(205);
350 PAINT · Freqo.>erq'· CHR$(205) CHA$(205) CHA$(167j;
360 FOR 1=1 TO 3
370 LOCATE 10+1,14: PRINT CHRS(l86.:: LOCATE 10+1.30: PRINT CHA$( l 86);
380 NEXT I
390 LOCATE 14.14: PRINT CHA$(200) STRINGS( 15.CHR$(205)) CHRS(l88):
400 GOTO 430
4 10 LOCATE 5,43: PRINT' ':: LOCATE 5.1: GOT0260
420 REM Program 1110 Ireq and show on screen.
430 GOSUS 42000: GOSU8 1060
440 A=INSTR(FREQS.'. · )
450 IF A-O THEN HLOFR EQ.VAL( FREQS}<I 000: MOOES..· S·: GOTO 460
460 HLOFREQ=VAL(LEFT$(FREOS.A·l»<1 000
470 MOOES=R IGHT$(FREO$.I )
460 LOC ATE 12.18: PRINT FREas ' ' ;: FK EY..o
490 REM Mainslream code. Inputs life lrom function keys and Ieners.
500 IN5-INKEY$: IF INS< > THEN 1340: 'SeIeda treq
SID IF FKEY..gTHEN 500
520 IF FKEY:n THEr~ 1470
S30 IF FKEY.14 THEN 1520
S40 IF OlN&o THEN LOCATE 0lNE,58: PAINT ' ' ;; OlNE-&. SU82..o
550 IF FKEYaS THEN 230
S60 rcc,c
570 IF FKEY-9 THEN 820
580 IF FKEY..IO THEN sec
590 GOT0480
800 REM Fl-ClecJe1Tlent frequency by 10 kHz.
610 FKEY.. t: HlOfREQ-H..OFREQ-10
820FREQGcS~HLDFREQ)

630 FREQ5=RIGHT$(FREOS.LEN(FREOS)- l l +· ,· +MOOES
640 FREQS..LEFTS(FREOS.3)+· .· +RIGHT$(FREQ$.LEN( FREQ$)-3)
650 GOSUS eococ IF STAT%aO THEN GOSUIJ 42000: RETURN
860 IF FKEY..1 TH EN HLOFR EQ.14811 0k GOTO 620
670 IF FKEY.2 THEN HLOFREQ=143000! : GOTO 620
680 IF FKEV=3 THEN HLOFREQ- 148115! : GOTO 620
690 HLDFREQ: 1430001; GOTO 620
700 REM F2.. lncremenl frequency by 10 kHz.
710 FK EY..2: HLOFREQ..HLOFREO+1 D: GOTO 620
720 REM F3=Oecrcment I requency by 5 kHz.
730 FK EYa3: HLOFREQ.HLDFREQ-5: OOTO 620
740 REM F4 _lncremenllrequ ency by 5 kHz.
750 FKEY~: H\.OFREo-ttLDFREQ.o-5: GOTO 620
760 FKEYaS: RETURN: ·En..,r _ Irequeney
77t) FKEY...& MODE"" · ' : GOTO 620: '$ellransm4 oIIset to -600 kHZ
780 FKEY..7: MOOES-'S': GOTO 620: 'Se1 tr1lt\SmIf ofIseI to Simple.
790 FKEY=8:: MOOES-'+': OOTO 620:'Se! transmil ofIse1lo +800 kHz
eoo REM F9-Sean lrequenqr down by 10 kH;z Wllila '9'aI is hean:!
810FKEV=9: :1ETURN
820 HLOFREQ-Hl..OFREQ.l0
830 FREQS-STA$(HlDFREQ)
840 FREOS=RIGHT$(FREOS.LEN(FREO$)-1}-+·.·+MOOES
850 FREDS-t.-EFTS( FREOS.3)+· .· +RIGHT$(FREOS.LEN(FREOS)-31
860 GOSUS 40000: 1Jecao_ of delay. check if old freq came alive (line "'5)
670 IF STA,...,.",2 THEN HLOFREO-I 4811()1: OOTO 830
660 IF FKEY_9 THEN FKEY..o: GOTO 900: 'Ensure &l8rt 01 scan (Wer a<;:tMl freq
890 IF (INP(PORT+ll AN D 126)-0 TH EN HLOFREQ..OFREO: GOTO 500
900 GOSUB 42000: OFREQ-HLDFREO
910 LOCATE 12.18: PRINT FREQ$: FOR 1.. 1 TO DELAY: NEXT
920 IF (INP(PORT.. l ) ANO 128)-0 THEN 500
930 AS",INK EYS: IF AS..• • THEN 820 ELSE 500
940 REM Fll),.Scan lrequency up by 10 kHz unW a signal ~ heard
950 FKEY.. to. RETURN
960 HLDFREO_HLDFREQ+l 0
970 FAEOS=STRS(HLOFAEO)
980 FREOS=RIGHT$(FREQ$.LEN(FREOS)-l )+'" +MOOES
990 FREQS,.LEFTS(FREO$.3)+· .·+RIGHTS(FREOS.LEN(FREO$)-3 )
1000 GOSUB :ooסס4 'Because 01 delay. check if old Iraq came alive (line 575)
1010 IF STAN~2 THEN HLDFREQ.. l-(3OOO!; GOTO 970
1020 IF FKEY.. 10 THEN FKEV-O: GOTO 1G40: ·En..re s:Iart 01 scan 0Y8f actiYe lreq
uno IF (INP(PORT+l l ANO 126},.() THEN HLOFREOJJFREQ: GOTO 500
1040 GOSUB 42000: OFREQ..HlDFREO
1050 LOCATE 12, til: PAINT FREOS: fOR 1...1 TO DElAY: NEXT
1060 IF (INP(PORT. 11 AND 128)000 THEN 500
1070 ,os,,-INKEYS: IF "5-- THEN 960 ElSE 500
1080 LOCATE 24.1: PAINT ·Fl ..-10 F2:+10 F3-5 F4..+5 F5=Freq ' ;
1090 PAINT ·R>- F700$ F&oo+ F9....SCAN F1C-SCAN';
1100 PAINT •...r.Tgl · CHR$(25) · · CHRS(24 ):: AETURN
11 10 REM Get and display IreQuency~.

11 20 OfM RPTFRE0S(2. r Up 1024 1requeoc;es
11 30 SU8=1
11-(0 0PEN ·1·,l .·FTRSCAN ,OAr · Get freq uencies and edit

1150 IF EOF( I) THEN GOTO 1230
1160 liNE INPUT II .FREOS
1170 GOSUB 40000
1160 IF STAT%-1 THEN 1310
1190 IF STAT'%-2 THEN 1320
1200 APTFREOS(SUBFFREO$
1210 SUB-SUB+1
1220 IF SUB<25 THEN 1150
1230 IF SUB-l THEN RETU~ PAnt"l~
1240 SUa-stJB-l
1250 FOR 1.1 TO SUB
1260 LOCATE " 60
1270 PAINT C HR$(l+64) · . • RPTFREOS(I);
1280NEXT I
1290 Ol.NE.o
1300 RETURN
1310 PRINT ' Frequ ency syn18. e A'Ofl' : END
1320 PRINT ' Invalid trequencyl·: ENO
1330 AEM Select l ist lrequency via alpha.
1340 IF lNS.oCHRS(2O) THEN 1560: -cTRL·T · l oggle repealer inputs
1350 IF INS. >·A· AND IN$<. ·V· TH EN SUB2_ASC(IN$ j_64: GOTO 1380
1360 IF INS...••• AND 1N$<:"v' TH EN SUB2-ASC(INS)·96: GOTO 1360
1370 GOTO 500
1360 IF SU82.. SUB TH EN SUB2-&' GOTO 500
1390 IF OLN&O THEN LOCATE Ol.NE.58: PAINT " ;
1400 OlNE..SUB2
14 10 LOCATE SU82.58
1420 PAINT C HR$(l 61;
1430 FAEO$oRPTFREOS(SU82)
1440 GOSUB 4OClOO: GOSU8 42000: GOTO 440
1450 REM Up &nOW - select preWlus 1isl1raq.
1.(00 FKEV..n : RETURN
1470 FKEV-&. SUB2-SUB2-1
1480 IF SU82cl TH EN SUB2-SUB
1490 GOTO 1380
1500 REM Down a,"",, · seIecI eeXI lisl lraq.
1510 FKEY. 14: RETURN
1520 FKEY-&. SU82aSU82+1
1S30 IF SU82>SU8 THEN SU82. 1
154O GOTO 1360
1550 REM CTRL·T· Toggle receive input for listening 10 repealer Inputs
1560 IF MODES..·S· TH-E:N 500
1570 IF MOOES.. ••• AND TGLo>{! TH EN 1620
1580 IF MODES..· -· AND T GL. l TH EN l B50
1590 IF MOOES. '+· AND TGlzO TH EN 1670
1600 IF MOOES..· +· ANO TGL.l TH EN 1650
16 10 GOTO 500
1620 TGL-l
1630 FREO$:STR$(HlDFREQ-«lD)
1640 GOTO 1690
1650 TOL-o
1660 GOTO 1710
167OTGL.1
1680 FREQS..STRS(HlDFREQ+800)
1690 FREO$ooRlGHT$(FREOS.LEN(FREQ$)-1)
1700 GOTO 17'30
1710 FREQS..STA$(HLDFREQ)
17'20 FREO$oRIGHT$(FREOS.LEN(FREOS)-l}-+·.·+MODES
1730 FREQS-lEFTS(FREOS,3}+' ".RIGHTSlFREOS.LEN(FREOS}-3 )
1740 GOSUB 4OClOO: IF 5TA1"'IIo>O THEN 310
1750 GOSUB 42000: GOTO 480
40000 'Conven l<equancy 10 prograrnm;ng word
40010 · Efllry: FReas (I.m)
40020 · I . 'roquency (146.43 or 146.235)
40030' m ... mode (+ lor +800, - lor -600. 5 (default) lor simple~)
40040 ' ~.amples: · 146.43.S· ' 142.24.+' ' 146.76.-' ' 146.235.+'
40050 ' E';t;WORO$ (2 byles} · correspancls 10 latch inputs
40055 ' byto 1 contains programming lor the lollowing:
40060 ' d7 .. 256
40070 ' dB • 128
40060 • d5 .. 64
40090 • dol .. 32
40100 ' d3 .. 16
40110 ' d2 ... 6
40120' dl .. 4
401 30 ' dQ ... 2
40140 ' byte 2 contains p rogramming for the loIlowing:
401 50 ' (0 "' 1
40160' de ... Simple.
40170 ' d5 .. +600 kH:: transmil olfseI
40180 ' dol .. -600 kHz b"8n5m4 oIboM
40190 ' d3 • • 5 kH::
40200 ' d2 .. Re<:I LED' l
4021 0 ' dl .. Re<:I LE O 12
402'20 ' dO .. Red LED 13
4023D ' STAN (em)f return)
40240 ' 0 .. normaf
40250 ' 1 .. synta. error in FREOS
40200 ' 2 .. invalid Ifaquency (outllide 01 143.000 a.ncI148.115 ..-.ge1
40000 STAT%-o
40310 A-INSTR(FREOS....)
40320 IF A-o THEN M$oo.'S· : FREQ.oVAL(FR EOS): GOTO 40360
40330 IF A c ,.LEN{FREOS)·1 THEN STA1"%_l: RETURN
40340 FREQ..VA.l(LEFT$(FREOS.A-l)): MS.RIOHTS(FREOS.1)
403~ IF MS..·S· OR M""+' OR MS.' · ' THEN 40360 ELSE STAT%.. t : RETURN
40360 IF FREOc1431 THEN STAT%. 2: RETURN
40370 IF FREO>148 115 THEN STA1"%-2: RETURN
40360 FREOo(FRE0<1000)·143OOO!: OFSS-<l
40390 IF (FREO MOD 10)-5 THEN FREQ..FREQ.5: OFS5-8
40400 FREOo(FREQ/l0}<126
-(04 10 IF MS-'S' THEN M:64: GOTO 40430
40420 tF MS-"+' THEN M..16 e .ss Moo32
4043ll FREQ..FREO.MoOFS5
.(()4.t() FREQ1.INT(FREQ'256)
40450 FRE02-FRE~FREQ1<2561

40460 WORDS-eHAS(FREQ 1)+CHR$(FRE02)
40470 RETURN
"""" 'SooO '~"......mmrTWlg_·• lOOf'd (2 tJVIea} 10 ntdio n erface viii
-(201 0 0CenI1'OtIiCS parallel port
42020' Entry: WORDS .. progl • •• iling dllUI (direct lrom 40(00)
-(2030 XD-ASC(LEFTS(WORDS.1I): XC-o
42040 OUT PORT.XD: OUT POA1+2.XC: OUT PORT+2,1
42050 XD-ASC(RIGHTS(WOROS.1)): XC-S
42060 OUT PORT,XO: OUT PORT+2.XC: OUT PORT+2.1
42070 RETURN

Listing 3,
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DSP· 120 k,ts & syslems start al $99
" Easily the best DSP our club has seen.
We mixed a SSB, RTTY, c w, and some
interference, to the ear it sounded terrible.
the DSP-120 filters out everything but the
desired mode (SSB. RTTY, or CW). In fact.
we can qUiCkr identify, filter, and listen fa
one of the R TY tones. Very impressive! •

'.''1' GeodeS A85K

CIRCLE 288 ON READER S ERVICE CARD

""... "'-' "" _n ."" ..,.. MC<WoTOo

~!~g;~TJ.NlUACITVJE
7.117 ~.f IMtI1 Av~ IklN"".v",. Won 966I'A Pl1. ;>()\ ?56 ·~

SRC·10
REPEATER/LINK

CONTROLLER

CIRCLE 146 ON REjIlOER SERVICE ClRO

DTMF mul ing
InlelligenlID·..
Au.lllar~ ....tp llto
E..~ 10 in •..-Iac..

Ala"" monllor Input
TeIemtrl ry .upon" lonn

Low pow.. CMOS, 22ma@12-.
oeta_ appllcalion ""'nue l

Pr"ll'""""""ble CDS pola'i11es
R__ & Ink COOlrlH~ tones

Syn'''-IOIlMl ~n k l ramote baoo c a jWlblllly

$149.00 A..=&
CREATIVE CONTROL PROOUCTS

3115 8o.In'l"lII A.."""
(;,a nd Jon<1io.... co 1\ 50-1

l303l 43l -llD5

AVIACOI'II'I PUBLICATIONS (73)
P .O. Box 690188
Bronx, NY 1046 9

CIRClE 140 ON READER SERVICE CARD

Learn i n days w hat takes others years
to master•• All s imple. totally simple .
Includes num be rs. Q s igns. proslyns
plus other excellent info . The derived
meaning behind t h e c o d e lies in t h e
standard phoneti c alphabet•• Orlgimdly
written and developed for pilots . New
book. 3 6 pages . 8 x I I , now reveals
t h i s r ema r k a b le brea k t h r o ugh..
Unbel ie va b ly s imple •• Ga in much more
th a n "nat ura l ta lent' , Your o w n
progress will shock even you. send $10
check or money order (please add $2 sa:U)
to:

1'1\'5 resldent5 add 8... sal.." '""'.

"Morse Deciphered.
A Meaning Behind the

Code"

Fast & Fun G5RV QuicKits'"..-........_.......__._.-&~l!'l".."".
F " E>o)' T~ IloUd

• F.OI-SoI o.1....,,,,et""'.
• No mooso , lng Of cUI'"'l!
• EVOfJ'lh ",~ "cIuded
• f","~ . 0,..., ln mitlur"

QwoDl, e-,.,..,...
• p,...o_od Ojl. ... f~" >:,

• Kio'prool Qui<ln.o. wi",
• FUlly 1n 101I<I. '"" .......~.

_ on _
TIl.. AM."10,<1 W",",.........,...,,_ .

"..." , ..._ " H ·D ....

• Do«t>l. SI... GORV Mo."
2[" ft . 10;0.III Plpl<"

•f,,. SU. CQRV f39.OS
1(12 h !<>-IODipolt

• fbIl5l~G5RV U ll.OS
Slft. W-IO .......

.~.. 51.. GSRV .a.""
U II lIl-lOl PI.....·"""'_'02" <:."'" 00·....,......... ..,,,,,,,. ...,....

. ~"" -"' __ m."
"'.......·....., ..... .,. ... 0

1-801).928·7373

SURVEILLANCE
COUffTER SURVElJ.ANCI: Electronic D"II:_

MlnlTr3nllmltl. KIll .. $3US ppcI . , Vole. Cl\anlllQ,
VII'bIl:II' Tr3cklnt , Tooch Toni DlCodm, Pilon. Setambll'rs,
Catler W's, kanntrS, Bug & Phon. Tip Il4rtlClors & Mor.!

f aR CATALOG SENo $5.00 TO..•
...0 . .... *n, ._... "Y '4221 H'"..._n

SATELLITE T.V.
F.ctory DirecllO Your Door

Ec l'lo5tar • $11111.... HourIIIon TrKkIH • Orbl:ron

lil4 Hr. •• • C.Uor fREE H"!I. Color C.talog
PricIng ~ • Damesllc lilltemmionel By......
HOllln• ..JJi!JiL.- •Huw- S.vngsl Into " Orders
516.763-6lW2 ECHOTRAK... 3Q5.344.6000

4719~ ll6Ih L.i... . Corel Spo1 FL 33076

CIRCLE 157 ON READER SERVI CE CARD

CIRCLE 296 ON READER SERVICE CARD

HRNDlI-DRH .....
~ l _ _ b yo<r_ Dr -.....FInCti......
EfficioI<, ..... .In"acli>tOo YOII an uso II..~ In y<lUI" 1Iomo. 011".. Of
&hop, lIigt1_lily ooIki Wol" , B... ,.;tI\ Blal:k _ C.rlod S....
Ih<hlt "ill Dr• • "'" m.., y.." ol ""0, T.o', higtl_hly l_ieon
ototl.....lhipondn ......... In.....,_.
Modol a2001A •.•.• For _1lopoI oilo Hood hold """'" ._.•.$ll~
loIodtl a20018 ••._ ForloinioUo Hand hold .."",~__.•._.•.Sll ,95
ModoI92002 .•.•.•. For_ Hand hold _.__ •._.•_•..•.__ . S I 3~

Modol a:!OO3 ••_••• For t.licr....""IWI~""""_ ..._.. 59 95
PIouoadd$3.50~POIilomOfl!oNd .OIIIido U.s.add$l.50
porilomOfdorod. SondolMd:. ..........,_IO:I...... , ......Iroc.,
P.O.9oI.2SOf,~ AIMI,OK1Cl1N5Ot

CIRCLE 182 ON READER SERVI CE CARD

UTMOST MODIFICATION BIBLE
THE GREATEST IN IT'S TIM E, u-:'I"
EVEN MORE COMPlETEIlI . .. ..

OYER >llCOOWl."£ ' ' ''''''''''''0 C......''''- '''''''''lS. \ 1 - ..,
OV< R :lDAOE PMCH.Cl.U\rro""""'CAT.". CHAllIS. - - ..
OV£R .. PU w.oAA..s ,·~ """"'OOAl1OH. ... _ ~
OV<R " " """"'CATKlNS ' Of! PU C.I:S. '._:=-.~.-:
OYER ' .. ..........OOO""""'CA'ooPoa ~ '
lEI< ...1ER *""""'CAllOHS.......R SCH<_ nc DE ""'" . .F'~
""'" ......"'" ..RotG """"s.
A" " CSQi oO> <;U\-.OSS O>_ ~s.

KDG O U N D 1-800-2 56-9895 JUST:
5 PIN E MEADOW $29.95

CONROE TX 77302 OtfCKOfl ":-YOf'IOEA

CIRCLE 151 ON READER SERVICE CARD

We specialize In CB radio modi fica t ion
pl ans and hardware, Freq uency and .FM
conversion kits, repa ir boo ks, plans, h lg h
performance accessories. Thousand s of
sat isfied customers since 19761Gatalo $2.

$155
$30
$80

HR-2600, HR-2S10 OWNERS
UNLOCK The Power Of Your Radio

Add additional bands with no loss
to 10 meters with the

PLUS 12 conversion kit!!!!

Easy to build,
installs inside the radio!!

No dri lling or special test
instruments required

And no chips to replace!

MARS 27.Q.28.7 MHZ $49.95
'WL 26.Q.27.7 MHZ $49.95
12 Meters 24.8·25 ,7 MHZ $49.95
Or choose a maximum of any 2 bands

for even more fun
PA residents add 6%

Edward Orcs
2629 Sapling Drive

Ailision Park, PA 151 01

NEW!
70 eM TRANSVERTER

15 WATTS
New lor 1993 , Assembled in rugged die-cast box.
IF 28-30 MHz; output 15 watts min; rvr N.F. 3dB
typical; 13.8V @ 4 a.max. s wtcname ouat t.o.
allows operation on 432-434 MH2 and 43 5-437
MHz (also avai lable 430 or 43 6 MHZ). Internal
coax relay with type N conn. Requires separate rx
and tx I.F. lines with approx. 1 mw drive on tx
{compatible with many HF transceivers) and PTT
line grounded on tx. Internal power amp uses
5AU4 linear hybrid module.

OEM 432·155 15 wl>!l l .........erte. wilh2 ffequo""" o
1432& l35 I,l11l) a......-rblod eod ,.....ed, Price; $395

STill AVAILABLE
OEM 432K T ransverter Kit 100mw

3 PCB·o pluo pon. & ."'1(4~ Of 435)
OEM 432PCB 3PCS"S ONLY

4 32PAK Basic Ln-- Amp, Kil 15w

also transverters & preamps l32·576{1MH.>;
anlennas 50-5760 MH2 by OEM & Rutland Arrays

• Write for Free Catalog i "'... i

DOWNEAST MICROWAVE
RR1 BOX 2310 TROV, ME 04 967
ph. (207) 948-3741 fax (207) 948-5157

GIVE YOU/?

HR-2510 HR-2600
t fie same f eatures as the

"B IG RIG S"
• 30 Memory Channels
• Automatic Repeater Offset
• Programmable Tranlmtt Timeout
• Programmable S eek/SCan (5 Khz,etc]
• Programmable Mike/Channel Buttons
• Programmable Tra nsmtt Freq. Limits
• Extended Frequency Range [1 0 , . I~ ... .....

• Priortty Channel
o Split Frequency =::Ie 8
• Ma;"~:More F eature s

All these features by ~lacinp
your radio 's existing ' U" Chtf!

(PrIo,lty Chonn,,' ' ''qul..eBOpliOnal ho.<d",a..e

$59.95 (Optlona' Chip Sock"t S 7 .50)

Include. Operator·• • nd Installation MOonual.

ClHPSWITC&
4773 SonomaH~. Suite 132
santa Rosa, CA 5409-4269

Writ" or call (7071539-0 5 12 for f..., ,, Infonnation
u. n U. rices availabl" Deal" . In " I.es ..."lcom"

CIRClE 265 ON READER SERVICE CARD
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100 SECONl)oA5(;(RlGHT$(WOROS.I I~ , SECOt'J • s«XIIlCI 8-bil: wg'lj

110SECONo-sECCNl OR 2; 'Tum on D2
120 YOS(WOft:l$.2.1l-CK'\$(SECONDI: • SIcn dw1ge in WOFD$

130(::MIC)o$: ' ClM'lO .. eo"'.id 10 ... 04 in '-*"
1"0 OJT PORT,SECOND: . 'Mill SECOND»dIIII.~
l!1O OJT PORT+2,CloINO: ' COITmIrd 1M» '-*" clIII.
160 OJT PORT. 2,1: ' Conmind 04» IKfl clIII.

U sting 4.

FI single steps the frequency down by 10
kHz.

F2 single steps the frequency up by 10
kHz.

F3 single steps the frequency down by 5
kHz.

F4 si ng le ste ps the freq ue ncy up by 5
kH, .

F5 asks you to enter a frequency.
F6 sets the repeater offset to . 6(X) kHz.
F7 sets the repeater offset to simplex.
F8 sets the repeater offset to +6(X) kHz.
F9 initiates scanning in reverse direction

in 10 kHz steps.
F lO init iates scanning in forward d irec

tion in 10 kllz steps.
When you enter a freq uency (function

F5), enter il in Ihis fonnat:
frcq.modc
where:
freq is the frequen cy (xxx.xx or xxx.xxx)
mode is the repeater offset:
= .60) kHz
S = simplex (default)
+ = +600 kHz
Examples: 146.43 147.06,+ 146.76,

146.855,· 152.00,S
Each frequency listed on the right side of

the screen corresponds to an alphabet. To se
lect a freq uency from the list, simply press a
corresponding alphabet. For example, press
B to select the second frequency fro m the
Iist.

You ca n also move up and down the Ire
quency lis t by pressing the up or down ar
row key, respectively. The selected frequen
cy is preceded by an arro w symbol shown
on the screen.

You can use a word processor or text edi
lor to create FfRSCAN.DAT, which is an
ASCII file. Make sure that eac h frequency is
followed by a carriage return and line feed .
FTRSCAN will handle up to 24 frequencies,
which is the maximum number o f lines on
the screen.

You can also listen in on a repealer input
frequency by pressing CfRl-T (hold down
the CTRL key and press the T key). The fre
quency box will show the input frequency.
Press CTRL-T again to restore the repeater
frequency. CTRL-T will have no effect on
simplex frequencies.

To ex it the program, press F5 and then
press the RETURN key without en tering a
frequency. You can exit the program and still
use the last selected frequency and be able to
run other progrdIlls on your PC, just so long
as you do not try to "prim" anything 10 the
parallel port. If you are capable of routing
primer outputs through a serial poll (by us
ing DOS 's MODE co mmand) and have a
primer that has a serial poll, then yo u can
print your files and still maintain the con-

, Tum

' Tum

• Toggle

• Turn on

If you want to
check if the rad io is
re cei vi n g a sign a l
through the st a tus
regi ster, use the fol
lowing sample state
ments:

100 RECEIV-
ING..ONP(PORT+ I)
AND 128)

110 IF RECEIV
ING=118 THEN _.: ' If there is a signal.

120 IF RECEIVING=O mEN ...: ' If there is
no signal.

Programming (he Status LEOs
The lower three bi ts of U4 control the

lighting of the status LEOs. Basically, you
only need to manipulate the lower 8 bits o f
the string WORDS. You must maintain the
first 5 bits if you want to keep the frequency
and the offsets the same. The example in
Listing 4 turns on status LED2.

You can use the log ical opera tors avail
able in BASIC 10 manipulate the lower three
bits. The logical operators are:

OR to tum on an LED
AND to tum off an LEO
XOR to toggle an LED
I encourage you to st udy your BASI C

manual to learn more about them. lbey are
quite easy to use once you get a handle on
them. Here are some samples you can use in
place of line 11 0 in Listing 4:

110 SECOND=SECOND OR 5:
LEDI and LE03

110 SECOND=SECONO XOR 3:
LED! and LED2

110 SECOND=SECOND AND 248
offLEO l, LE02, and LED3

110 SECOND--SECOND AND 250
oIT LE02 only

"iRSCAN
Listing 3 is a program called FfRSCAN.

I am placi ng this in the public domain for
your enjoyment, edification. and use . Basi
cally, this program lets you enter a freq uen
cy, select a frequency from a list from file
FrRSCAN.DAT, and scan the 2 meter band .

Init iall y, the progra m reads the
FfRSCAN.DAT file (contains a list of your
favorite frequencies) and lis ts the freq uen
cies on the right side of the screen. The pro
gram then asks you to enter a stalling fre
quency. After you eruer a stalling frequency,
the program displays the frequency in the
middle of the screen inside a box and lists
the f unction keys in the bouom of t he
screen. Photo 0 shows a typical FTRSCAN
disp lay.

The follow ing are the functions o f the
function keys:

Photo D. FTRSCAN screen output 011 a color CGA monitor.

WORDS to the numeric variable FIRST.
Line 42050 in itializes a command variable
(CMND) to set latch U3 in data inpu t mode.
Line 4 2060 send s the d ata to the la tch
th rough the printer port data register. Li ne
42070 sends a command throu gh the com
mand register to latch U3 10 capture the data
at its input (latch U4 is not yet selected and
doesn't care what's in its input). Line 42080
sends another command to U3 to exit the in
put mode and "hold on" to the data at its
output for pins 256 throu gh two of the rig 's
synthesizer chips.

Line 42090 transfers the second 8 bits of
WO RDS 10 the numeric variable SECOND.
Line 42100 initializes a command variable
(CMND) 10 SCi latch U4 in data input mode.
Line 4 21 10 sends t he data to the latch
through the printer poll data register. Li ne
42120 sends a command through the com
mand register to latch U4 10 capture the data
at its input (la tch U3 is not selected and is
ignoring everything), Line 42130 sends an
other command to U4 to exit the input mode
and "hold on" to the data at its ou tput for p in
I of the rig's synthesizer chip, the re peater
o ffsets, the +5 kHz channel spacing, and the
three status LEOs.

At all other times, the command register
should contain I 10 keep the latche s di sabled
(no! loading data) . The STROBE output in
the printer port is in verted. so a 1 in the
STROBE bit is really a low in the STROBE
output pin.

When you first tum on your computer and
radio , the LEOs will randomly light up. In
my computer, every other LED lights up. and
one or both latches may be in dat a input
mode. I wrote a small BASIC program to ini
tially program the interface during boot-up
(Listing 2) from you r AUTOEXEC.BAT f il e.

Using me Status Regist er

If you want 10 check if the radio is "on"
using the status register, use the following
sample statements (the ... represents your
statemen ts):

100 ISITO N=(INp(PORT+ I) AND 16)
110 IF ISnuN= 16 T HEN ...: ' If radio is

00.

120 IF ISITON=O ll lEN ... : • If radio is
u IT.
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CIRCLE 194 ON READER SERVICE CARD
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10,000 Mid SO vac Capacitor

P!'_ VOUf eat
and ~l _nll

.....h !he Ar..
PRO-5CIO aIann
I YI1em. The
eIoocIr<>nics and
~o/lh i1

pallive ar>ti·ll>ell
I Y11em are com
tMneod into one I\SMIfri)Iy making ~ easy to inllaJ~ easy
10 opwat... AUlomahcaily t..ns ~seK on and provides ..
60 seoond ex~ delaywt.n me ign~ion il "'..-...:I off.
Upon ' .-.nfry d the vehicle. you have 10 seconds 10
lum on the ig n~ion and disarm lhe s ys l..m. The """m is
lIig~ ~ arty dlange in balIery volIag.. occurs (cou r
I....y lightl , braluo lig htl. duh ighll). Sounds .. high·
pitched, high- low s iren. BaII..ry back·up fNlure ptOlectl
--. I bahery cablM all' cui. Includes a ll neces.... ry
....ing. paris. window lIick"'" and nstruclions. Not in
cluded. bul .eco,....,ded is a l ingl.. pole "valof switch"
lor disarming the ....rm. Originaly l old fo. $65.00 or

more. T....... UMI_.. ' .............:I from store s helves.
and""",,, 0/ the packag... a how l ignl d _ . Th..

alar... at. lully lunc:fional and guaranf-:l.

CATI AL-SOO $20.00 each

(USEO) RECHARGEABLE
AA BATTERIES

OU ELECTROniCS CORP.
Mail Order EleelrOn lc Parts A nd S upplie s

P.O. Box 567 · Van Nuys, CA 91408

>; TOU_ FREE OflOERLINES'" .

la'!LapJ:~~lr~l[
TERMS: MJnimum orrJK " 0.00,Shf:>ping ¥Ill hM>dIinlJ
""",. 4IJcorm.ntMUSA $3.50per ordar. Al atMrs
incIl.Iding AK, H( PR 0' C_do mUSl pay ItJI $hipping.
101 0/0lIl$ de _ red in CALFORNIA mUSl incIudr> slala

In lu (7 .25"'. 7,5"'- 7.75'" 825'" 1I.5%) ,0uaIItifi8S

Limifad HOC.OD Pm" 1Oct>a wIouIrJOhr.»,

II or me or ,
FREE 64 Paga Cstalog

(Out.IM n.. U.S.A. Ssnd $2.00 Postage)

ALL ELECTRONICS CORP.
P.D. BOl( 567· Van Nu s CA , 91408

Standard 1.20 lIde sao mAh
nickelcadmium rechargeN>le ' )
baneries. G.......lU1t-:l.

CATl NCB·AAU $1.00each

AUTOMOBILE ALARM

Sprague81D1 11.
High ClIPllCily and volage in • relafively
small package. 1.385- diameter X 2.05'
high. 0.05" di... pc pins on 0.4' mour'lling
""nters. Alto has 3 a .wa labo for mounl
ng IIabi"Y·
CAT. CP·10s0 $2.25 eactl· 5Ior $10.00

BMM VIDEO CASSETTE
TAPES (USEO)

Sony 120 minute. Hia
mofaI particle video
"""sellas. Used a nd
bulk erased. In new
oond~ion, th....
high qualify caaseh'"
would .... 11 lor consid.. r·
ably more. A great deal fa. 8rrrn oamcor<ler us~.

CAn VCU·8 $2.50 each 5 lor $11 .00

130 Walt Swilchng
POWER SUPPL Y

Youngone Corrmunicmion
Modell VPI31-()!)
Input : 90- 120 Va:: or

180-250 Vat:.
Output: 05 Vdci15 """

• 5 VddO.3 """
+12 V~.2 llfr1). ·12VdcIO.3 """,,,

Fan cooled l witching power o-uppIy. Housed in YOlnted
mlr1a1 cabinel6" X 5.5' X 3.65' high. Requires IEC type
poweI 00td. CSA and UL lis1ed. O ulput Ieado lermina le
10 0." single ' ow conned~.

CAUPS-130 $23.50 each

CIRCLE l I ON R£ADER SERVICE CARD

+$4.00 S&H
(SC RES, 5% SALES TAX)

CHECK IN ADV ANCE Ofl C.O.D.

ALSO AVAILAB LE IN 220 & 440

Q sA)

T. 1. (303)1'93 ,1888 eo. IIox 3-«il
Woo>: l -M-122-26S1 My!D118IId1 , SC 29578

Model 9209.,<1>

H.T. BATTERIES
2 .3 A.H. 12 VOLT EXT. PAK

W ilh Be ll Pouch . Charger & Cable
Size: 7" x2 3/4" x 1 114"

$59,90 PIX!, MA RES. a dd 5% tax

WE HAVE THE BEST PRICES ON:
MUl TIPU ER H.T. BATTERIES. LAASEN ANTEN NAS .

A!S ANTENNAS. ANTENEX ANTEN NAS. ANTENNA

PARTS, ARRL PUBS.• MOBILE RIG MOUNTS & MORE.

SEND FOR CATALOG
WE ACCE PT, VISA MC. CHECKS. MO

NO C.O,D, PlcaseA11ow 3-4 wks for del

CIRCL E 2116 ON READER SERVICE CARD

CUSTOM AUTO RADIO
of WATERTOWN

66(1 ARSE NAL ST,. WATERTOWN . MA 02172
TEL (617) 9Z3-2122

CIRCLE 134 ON READER SE RVICE CARD

TH IS MONTH'S GOODIE FROM THE CANDY STORE

~ 'COM ..RDC ;>GAT ........

$325.00
Similaf S""ingS On Yaesu, ''''<<In.
k:O<n. tt, -Gain , AJ;nco. £10. A. LTO.

~FJ In. ~AG MOUNT A NTENNA $14-(10
OYer 9039 Ham Items in S\ocI<. all Prices. Cl">I1 FOB Pres ton.
More SpecialS in HAM·ADS. LooIO"9!of Something not Uslcd?

Call Today (208) 852-0830
ROSS DISTRIBUTING CO,.PANV

JfJ S. S~I S1I_. P..01on, Id. aJ2GJ
Houro luI.·Ff!. !Hi · 1·2 _ I . Clo_ Sal . " Sun.

CIRCLE 254 ON READER SERVICE CARD

Amateur Radio Language Gu ide

$32.43

+9 db Co-Linear "Mutttwave" Base
Station Do uble 5/8 over 1/4 wave
delivers up 10 +9 db gain. All fiberglass
& solid aluminum construction. Fits
masts up to 1-1/2 '. 2 Mete r Base
Station 10' length.

• Hundrotdso! phrases . e s pec ially lortho ham radio o:>peralof
• Vol. t . French, S pamsh . Ge rma n, Ja pa ne se, Po~sh
' Vol. 2· Swed ish , 11alian, P ortugese, C roatian, N<lfweg ian
'Vol. 3 - RUllSian. Danish, Crech. Korean. Ha waiian
• Vol. 4 - C hine se , DutCh, Finish, Roma"ian , Vielnamese
' Vol. 5 • Hungar ian, Ara bic, Phi~p;no, Tu"'ish, indonesian
send $10 p e r vo lume (postage incl Uded) 10:
ROSE , P.O. Box 796, Mundele in . 1160060-0796

THE FAMED 2 METER

A_ S. A_ 9209

SPECIALHOUDAY OFFER ALlS VOLU MESONLY 545 95 '
S p e a k T o The W orld

ClRCU' 5 8 ON READER SERVICE CARD

WIRELESS CABLE · IFTS • MMIIS • M al.... ~
Ur.-a HIQh Go1OI 5Cldb lo) . Tlloo. 1III Uta 1,1 Ghl.
' 55-Chamal [)Osh System $19995
• J6-Charnel DIsh System $149,95
• 2Q.-Chamal Dish SySl&m $124.95
• 0pI00n0I """"""'" God -"'1"'" _I Aolol IW 00
• '''lI' ",,-, C""""",,,,, Cuo_ TIOlIj »t_
, C.. .. _ 1>ASt llot '"'OlE" c..'''''''J

.........._ IliCJlIOIICS
I'JI. IDx 1533 , SCottIll-. Al85252
(602) S<&7.77Oll ($3.10 Cr. "" oil~ ..d....)__......._!.-.COlI" · ..... 1'nIioo

,.....

ZERO- IN HAND-HEL D
THE S IGNAL! PHASE SENSE

ANTENNAS F OR
VHF D I RECTION
F I NDI NG . USES

ANY F M XCVR .
COMPASS G IVES

D I RECTION .
ARMS FOLD FOR
STORAGE . TYP E
VF-142 COVE RS
BOT H 2 - MTRS (,

22 0 MH Z. OT HE R
MODEL S AVA I L ABLE .
WRITE OR C ALL FOR
MORE INFO.

$ 3 .50 SHIPPING (, TYPE VF - 142
CA. ADD T AX) $12 9. 95 6 19-

RADIO ENGINEERS 5 65 -131 9

39"1 MT. BRUNDAGE AVE.
SAN DIEGO CA.92111

Micro Video Camera

Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . . 1-800-274-7373

ClRCL£ 2 49 ON READERSERVICE CARD

Satisfaction Guaranteed!
Factory New, only $289.95+5/H

For product infonnation and ordering.
Call I (800) 473-0538

MICRO VIDEO PRODUCTS
1334 So. Shawnee Dr. Santa Ana,

('a llf"rllia. z ip 92704 F AX (7 14 ) 545-11041

CIRCLE 30 ONRUOER SEAVICE CARD

Small sue I' x 2' x
3' . Ught Weight <
4w:. Low Power 7-1 S
volts. @ 8Sma.
Low Ught @ 2 Lux
Camera comes
complete In metal
case with RCA plug for video out and two
pigtailed power wires. Camera is pre
sen tly In use In RIC airplanes, heucoptere,
calli. tanks and robots. Camera output is
s tand ard NTSC a t 1 v p-p. 24 0 li ne re
solution with electronic iris. Full stock
Oll hand.

Next Day

CIRCLE 5 ON READER SERVICE CAR D

Ot/I ToJ<t} "
W. Ship N.xs lJ<J, l~d1J<tJ A!iAl'

100 '19.95 $U. 95 $19.95
100 $.19.95 $J4.95 $19. 95
400 $49.95 $44.95 $J 9.95
.W/] $54.95 $49.95 $44.95
IIJQ() $99.95 $8 9.95 $ 79.95

A"te"""" West ,.. ...-_ ...., - .....,_ ..
(801) 373-8425 II<>< S_l·S. r"'.... UT~s



Your Bulletin Board

Number 24 on your Feedback card

Regulated supply

Non-invertirlg butler
n-fype latch
ANDgates
Irwert ing buller
8·voll regulator
5-voll reguiator
Switching transistor

Bypass capacitors for ut through U8

threshold, the interface will scan faster. You
can experiment with line 50 in Listing 3 to
change the scanning rate. This rate works
fine in my PC-XT running a 8088 CPU at 10
MHz, however you will need to significantly
increase th is value if you are using a much
faster machine based on a 386 or a 486 pro
cesse r.

Well. my dream of controlling a 2 meter
rig using my PC is now a rea lity. One of my
many projects is to develop a TSR (Termi
nate a nd Sta y Re s ide n t) vers io n o f
FTRSCAN so wh ile wo rking on another
prog ram I c an use a ho t-key to acti vate
ITRSCAN, change a frequency, and re turn
back to what I was doing. The list of soft
ware ideas is only limited by my imagina
tion. II

I am looking for a copy of me SChematic diagram
for a Cona r Model 452 (two meIer) transceiver. Th is
radio was supplied as a kit lor a National Radio In
stitute correspondence course in the tate 70s. I will
pay all costs. William Fritsche KOSDZ, 1512 W. cali
fornia Ave., 51. Paul MN 55108.

N1ITN, RRN 1Box 990, Dixfield ME 04224.

PARTS L!ST FOR THE PC-TO-FTR1 46 INTERFACE
Ul ,U2 4050
U3,U4 74LS373
US 7408
U6,U7,U8 4049
U9 7808
U10 7805
Ql-Q13 2N3904
ai-nu 15k
R12·R29 470 ohm
R30·R44 10k
R45·R57 11<.

C3·C4 0.01 IIF
Cl-C2, C5-G7, C23
C25, C27-G29 O.o1I1F
C24, C26 25 Il F
ca·C-22 O. lI1F
D1·D18 LEDs S red, 4 yellow, 9 green wfsnap-in holders
Boards (2) Radio Shad<. 276-1 47 (cui second board in ha~ lor LEOs)
Steel box Radio Shack 270-274
Cables 25-wire ribbon cable Irom transceiver to D-SUB plug

(Radio Shack 278-773}
zs-wre cable trom D-$UBto interlace
15-wire cable trom interlace to PC parallel printer port

Hardware Various 4·40 and #6 nuts, bolts and tooth washers
Note:An etched and d ri~ ed PC board is avai iable for $9 + $1.50 shipping per order from
FAR crreene.18N640 Field ccen Dundee IL 60118.
Most parts are available from Radio Shack and JDR Microdevices.

HAM HELP

Observations

It is very possible
tha t s tray RF will
bou nce around be
tween the transceiv
er and you r PC
through the inte r
face c ircuitry. All
connections be 
tween the inte rface
a nd the rig are
shunted with 0.1 JlF capacitors. In my setup,
I found abo ut to frequencies that are unus
able because of these stray signals. Fortu
nately, nine of them are on unused frequen
cies, leaving one tha t sits on a packet fre
quency. You can block these freq uencies
from your scanning by creating a frequency
intercept table in your program, if you so de
srre.

The 5106 synthesizer is slow when lock
ing OntO a new frequency, This means that
you won't be able to make your radio scan
quickly like today's commercial scanners .
However, you can successfully scan up to
fi ve freq uenc ies per second . T he ac tual
scanning rate can be increased or decreased,
depending on the sq uelch setting. I found
that if I tum the squeleh down very ncar the

nection of your in
terface to the paral
lel port.

The program in
List ing 3 ass umes
you have LPT I with
a base port of 378
he xa -deci mal. If
you want to use
LPT2 or a parallel
p rinter po rt that is
included in your
monochrome video
adapter, then change
line 40 10 reflect the
port ad dre ss . See
Figure 3 for the pos
sible port addresses.

We are happy to provide Ham Help listings free on a space available basis. To make our job easier and
to ensure that your listing is oxrea, pJease type or print your request clearly, double spaced, on a fuff 8
1/2" x 11" sheet of paper. You may also upload a listing as E-mail to Sysop to the 73 BBS Special Events
Message Area, # 11. (2400 baud, 8 data bits, no parity, 1 stop bit.) Tel. (603) 924 -9343. Please indicate if
it is for publication. Use upper- and lower-case letters where appropriate. Also, p rint numbers carefutly
a 1, for example, can be misread as the letters I or i, or oven the number 7. Specifically mention that
your messago is for the Ham Hetp Column. Please remember to acknowledge responses to your re
quests. Thank you for your cooperatiOn.

NEEDED: ManuaVsctlematic, or a copy, for a KDK
2 meter mobile radio, Model 112033. Rick Labrecque

I want 10 c o ntact Heathkit SB s e r ies
owners/collecto rs interested in exchanging equip
ment, parts. manuals , or information. Contact Bob
Schtegel N 7BH, 2303 286th St. East, Roy WA
98580.

E.H,YOST & CO.
7344 TETIV A RD.

SAUK CITY, WI 53563

(608) 643-3194
FAX 608-643-4439

CIRCLE 114 ON REAOER SERVICE CARD

SPY ON THE EARTH
See Uvean

your PC
what

satellites in
orbit see

CIRCLE 167 0 1'1 RUDEll SERVICE CARD

RolCI( BOXES

American Heart .
Association V

- ~. ,i," "

" .J
c",", '

~-';;';:"~--
Mm&~;
Learn tl;lw you can benefit greatly fromItls exciting fleW
technology. Send $30 ($35 air, $40 overseas) for our
lantasfic 12diskelle set of professional quality copyrighted
programs {IBMtype) that does sate llite tracking, data
acquisition, image processing, file ccneerscn are much
more. Diskette and intormation package includes all
programs, satellite views. C language source code lor a
popular seteute image acquisition program, hardware
schematics. calalog and disCCI!.Jnl cel'lificale.

VANGUARD Electronic labs
Dept. A, 196-23 Jamaica AI'e.

Hollis, NY 11 423 TeI.71 8-468-2720

Ntck ei-ceomtum. Alkaline, li thium,
Sealed Lead Acid For Rad ios, Computers,
Etc. And All Portable EQu ipment

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

RACKAND CHASSIS BOXES

BATTERIES
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Radio Fun Universal Radio has moved lour miles to its new expanded
location . We are now only 15 minutes from downtown Columbus
and the Columbus airport. Vlsl tour big opera tional showroom. We
carry a ll lines of now and used s hortwave and amateur equipment.
Got a hands-on look al that now rig you have been thinking about!

NEW LOCATION l

.I

Slur. HOlft
Mon.-fI1. 10:00 - 5:30
Th./r$dOy 10:00 ·8:00
satl.wday 10:00 ·3:00

•i

•--::;

•
"-<;>-,,

The new Universal Radio 100 page communications catalog
covers everything that is new lor the amateur. shortwave lis tener
and scanner enthusia sl. Equipme nt. antennas, books and acces
sories are a ll shown .witt!. prices . This informative pub llcation is
ava ilable FREE by fourth class mail or for $ 1 by first d ass mail.

---
---

Radio Fun is packed full of
lnfonnauon to help you get
more fu n ou t of ama te u r
ra d io. Basic "how-to"
artscles will get you up and
runn ing on packet. ATV.
RTIY . DXlng. a nd t he
dozens of other ac tivities
that make amateur radio
such a great hobby. Youll
get e q u ip men t reviews

l_--- ..;.:::::-:: : :-;:, gea red toward th enewcomer. Well help you
upgrade to a higher class license with

monthly columns des igned to teach you wha t you need to know
In a fun and exciting way. You'lI Ilnd It all. and more. In the
pages of Radio Fun.

in--=-

~ _....
--:=~ ---''''

Don't walt another minute. Subscribe today for only $ 12 .97 for
one year. That's 12 Issues of the only ham radio magazine that
Is geared espectany for the newcomer. or any ham who wants to
get more Iun and excitement our of amat eur radio-Radio Fun!

12 issues for ony $12.97
1-800-257-2346

Universal Radio, Inc.
6830 Americana PkWY.
Reynoldsburg, Ohio 43068
800 431-3939 Orders
6 14 866-4267 Informotlon
6 14866-2339 24 Hour FAX
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Amie JohrIson N 1SAC
43 Old HomesteadH~.

N, Swanzey NH 03431

Notes from FN42

If you are anything like me (a dedi
cate<1 ham), you like to receive things in
the mall, such as: ham magazines, OSL
cards with an SASE, letters from toved
ones and friends, ham equipment ceu 
logs, etc. I also enjoy receiving mail
from other hams IhrOll9llollt the world,
passing on Important Information about
happemngs in their area of a counlry or
a! the COllntry itsell. And what I enjoy
even more is passing thai informa tion
on 10 the thollS8nds 01 readers of73.

I have been blesse<1 with many greal
HamOassadOfs through the three-plus
years I have been Plltting this column
logether. SOme have come, and some
have gone. Some have become just 100
Ollsy fa lleep it up and some just got
ti red (I g lless). Some have trecome
Silent Keys. Some have moved 10 other
locatiOnS and haven~gotsettled in ret.

Some counffies just haven't really
galien started with ham radio. either
from the /:Iegi1tWlg 01 after changes in

poIticaI stafUS. so there are flO hams 10
pass the inlormatlon on. Some coun·

tries are " such pojticaJ and economiC
tangles that those inpower or lri'JO /lave
the money to Os involved in amalellT ta
dio are too bUSy With other th ings to
pass onham "Iormation.

I used to th ink that Oeing Ousy
leaves no time to do other things, Out I
think I have proved this wrong. Some 01
the Ossl college stlldents I have seen In
my teaching career have Oeen very
bUSy In campus activities and athletics.
I have learned tram them that they
make plans and make e very minlile
count. Being busy doesn·t mean Ihat
there is no time lor tun Ihings: to the
contrary - these stlldents jllsf plan
properly to make everyt/ling happen.

What does this discussiOn have to
do wilh ham radiO? What I have t>een
leading up to Is that every one at us
ooes have time to do many ttWngs. even
iI .we think we are too busy. AJI it takes
i$ a little planning. How long does it

lake 10 gathersome ham news " one 's
area and write a halt-page or page
about it? How much rme does it taka It
it i$ dotle three 01 tour tmes a year? 1

don 't fhink it takes THAT much time
over a ooe-year period. Is /hat any ex
CVS9 to nolbecome a Hambassador for
)'OIJI' country? NO! W'hal if your English
is not 50 good? ts thaI any reason not
to become a HamOassador for your
COUfItry?~ I tooJc 1'wI done a goo4
j oO so far in deciphering the reports
from other countries.

So, as you can see from the Pf~
OUS Bfgllments, there is no reaSOil for
you not to 'oOMIleer to /)8()Om6 a Ham
bassador 101 your country. And the ~
watds: You get your name "pml and
get a Iree airmail sooscriplion to your
favorite amalellr radiO magazine, 73
Amateur Rad iO TOday . And, taslOut
certainly not leas~ the rest 01 the world
gels to l ind 0111 what is happening In
YOllr country. t think thaI is Oml 01 the
most rewarding things about this job,
besides working with the greal people
a173. Even it 1011 aom wanl lOOecome
a HamtJassador, send me some infor
matiOn anyway.

Don~ put it off; lWlte me today, either
al the magazine address 01 at the ad
dress at the l)eginning at this column.
Send a smatt sample of your writing.
Barter yet, send me some intonnatiOn
at>out what is happenlng ham·wise "
your area. Do it tocJay! Get iIrvoIW1d in
this great hobby 01 ours!

73 lotnow.--Amie, N18AC

RO!Jndup

IARU Regio n 3 It has been an-

nounced that China has decided to al
low individual amateur stations to oper.
ate after December 22. 1992. The call
sign prefixes wijl be BA., BO. and 00.
The Chinese Radio Sports Association
has been working on Ihis l or many
ye<m.

Philippines On behalf of the officels
and members of the Benguel Amateur
Radio OperatOfs Network Society and
the Texas Instruments Amateur Radio
Club. we wish to express our profound
grabtude tor the publication 01 the iflklr
mation regarding the Special Event SIa
lion 4G2BAG commemorating the 83rd
founding anniversary 01 Baguio City,
Philippines.

As an adcli\ioOal note, we wish to in
form all readers that Alvin 4F2AWE, one
of the participating stencne IOf the spe
cial event and the president of
BARONS, Inc., became a Si lent Key
last 31 October 1992, at the young age
of 24.

RussialUSA Downloar:1rKJ from pack
et:The R&R CallS9'l Database conte...•
ing 30,780 names and 0Sl addresses of
stations n Russia and the independenl
republics is available lor downloading
1ree-of-d1arge from !he Mo!.ntain Relteal
B6S at (408) ~595. u.aas SYsops
can FREO the lie R&RCAllS.exe. Any
one can cIownload f1e file witlout upload
restrictions or BBS regi$lrlltion. The pr0

gram and data are shareware. The lie is
aImosI l megabyte long , so cal In ttumg
ereap tsre.

_... .._ . -.-+-'.- - --
- r ... .. -

"RIG SAVER"
H.T. and Mobil Mount•

THE WORLD'S BEST
i" /ulm radio boob ."d publiclrtion.

18 page catalog $1.00
O..tside USA n.OO

1·219·594-3661

Townsend Electronics, Inc .
Ilos 4 \SS' "",........ IN *5011

NEW ONLINE CALL DIRECTORY

Our new HAMCALL servic e gives you
494,114 + Ham s, via your com puter .
$2995 per year - un limited use!

CIRC\.I 7 Of' READE" SlRVIC( CARD

T ownsend Electronics, Inc.
pnfU !S

ext, Howes Kits,,,
H.F, Amateur Equipment

BUCKMASTER PUBLISHING
Route 4, Box 1630 Minerai, VA23117

703:8~5777 800:282-5628
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So. 11 1E Cam.. 'O! R(l POlle'~""e PA 1605 1 USA
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SW1-15M S33 lequore"plle'I ISW1_ P.U. R.
SW1 ·12M S34 XIII. : 28110 , 2l106O, 24900 , 21160. 21110,
SW1-IOM S34 ~1080 . 18074. 14080. 10115 , 10100 , 7 1 ~5 ,

SWH!OM S35 1 110 , 1040 , 1030, 3710, 3700,3560, 3535 kHl
SWI·I60M WI S8.95 ..c h

1992 CAll DIRECTORY
(O n M icrofiche)

Call Directo ry ..... • . .• • • •• ••••• $ 10
N am e Inde x . .. . . .... . . . . . • • • • • • . 10
G eographic Index .. .. . . • • • • • • • • • . 10

All lh ree - $25
Sh ip ping per o rder $3

BUCKMASTER PUBLISHING
M ineral , V i rg in ia 23117

703:894-5777 800: 282-5628

Simplex Repeater System
• Handie T'" leady . PIug$ inlo spllImie)acks
• 32 Of 65 Seeond operation • 32K bit operation ...
· 2 rnodlI ooeralion, Announce Of Repeater

- Comrnert:iaJ quality 3.2 kHz~M tlInd
· E......"", iC'f WO'~ ...boI'Itesl$ ancl ",..
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US Digllal Co US Money Order • P'omp! Service
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Canada R2C 4,1,2 phooe (204 ) 661-6859
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ISRAEL
Ron Gang 4X'MK
Kbbutzlkim
D. Negev 85530,-
The "A·Tum~ Outfoxes the Foxes

AJmost an summer long serious inten
tional QRM plagued the main Tel Aviv 2
meter repealer. An but the strongest
stallons were at the mercy of some
QRMeB who seemed to be dedicated
10 systematiCally making liIe miserable
lor anyone wantwlg 10 use the madline.
The lowlifes even QRMed hams who,
alter be ing run off lhe A7 machine ,
went to ctner repeaters. Your laithful
scribe was one 01 the unfortunate vc
lims. On a lew eccescos e e weekly Is
rael Amateur Radio Club net was dis
notec.

There were some partisan attempts
10 nab the offenders, but alas, the Inter
ference persisted. Only once lhe track
ers gol organiZed and started to work
as a leam did they get successful. In
this way. two offenders were tracked
down and only then were legitimate
contacts heard on the Tel Aviv R7 re
pealer.

On the weekly "Gal HaMeshudar."
the IARC Newsmagazine on the Air,
TlfVla 4X4GT, presiding as master 01
ceremonies. promised thai soon the
IARC \IIfOUkI annoooce the name of the
pirate whom tne club's task force
tracked down and caught. The IARC

has applied 10 the proper authorities
and filed an ollidaJ complaint

The pirale. who intemJpled commu
nieations on the Tel Aviv R7 repeater
and 0I'l Iht other madlines. was caught
operating a higtl-power transmitler in a
moving vehiCle. Tuvia said that the of·
Ieodef wi) be sued for damages cal lSOO

by hiS inlerfererce, Irduding prevenmg
the oIfOals of !he IAAC tl transml in
format ion 10 tne membership on a
-kly ""'-

Now thai the task terce has been
formed, Tuvla said. once they go into
operallon It is Just a matter of minutes
before Itley can track down the interfer
ing station. He asked hams to install ro
tatable 2 meter beams to help pinpoint
the location 01 jammers. and promised
that lhe next issue of "HaGar will fea
ture a multl-etament quad that Is excel
lent for loxhunling.

As" to take up Tuvia's challenge, an
unidentified station began to interfere
with the uansmsscos on the net and,
as in days gone by, the nellumed inlo
a shambles. In the next few days lhe
jammet grew boIcIer, taunting the ama
teln. and eYer1 dosing out some of the
vi lest language. The jammer cla imed
tnat I'Ie was ' untouchable" and that
they'd never gel him.

The "A-Team- went into operation
again a nd tracked him down 10 his

place at WOf1( where he was doing '"
vie deeds. The details winhave 10 go
I.nChronided lor the lime being, lor lhis

Is still t:: covert operation. The melhods
and icennues 01 the live loxhunlers
must remain undisclosed as they must
maintain the ir tactical advantage In
keeping the repeaters clean. The bot·
bn line says that t6am\IIIOrll: is the orIy
way 10 go when you have 10 out-tax the
toL

4X Delegation 10 AMSAT·UK
4X1AS, 4X1GP, 4X1RU, 4X4JI , and
4Z4RM _ at the lWVIUal AMSAT.uK
Colloquium al the UrVversiIy of Surrey
In England. About 130 participanlS from
arOl.nd the WOr1d were presenl 10 hear
and speak about developments In an
amaleur satel~le program.

Shlorno 4X1AS announced lhat AM
SAT-Israel shan become an affiliate or
ganlzaUon 01 AMSAT-UK, d raw ing
cheers Irom the participants.

Much was spoken about the Phase
111-0 satellite project. The bird In the
works will weigh half a ton and will cost
3.8 million dollars, supported by dona
lions from amateurs all over the world.
as _ n as by a grant Irom the German
government. The Spanish Amateur Ra
dio Organization has pledged 10,000
Ster1ing 10 the P'o;ect.

Many amateurs are benefiting from
hamsats unknowingty. A Iof of inlema·
tionaI packel radio forwarding is being
done over a lew of the "microsats,- 1htIs
Sidestepping the fiCkle and congested
high frequencies. Thus, we would do
well by oftering our financial $I 'PPO'I 1o
our nearest AMSAT organiZation, whiCh

shares the responsibility tar the building
and launching of these sateUites.

AboYe and Beyond the C.II! The
Huleh Valley hams lei nothing gel In
their way when it oomes 10 having fuI
participation at their meetings. 'NIlen •
h.med out that Eddie 4X6TE of Kllbutt
Kfar HaNasi hacI prd llJty the nigll of
their~ geHogelher, the hams
moved tables. chairs, foocl , and drink
into lhe guard house and held their
meeting there .

National rlelc:l Day A naliMal F"1llld
Day was held on September 19th. In
the north, a station was set up in the
Carmel Foresls; in the center at the
Silent Key's Foresl at Ben Shemen;
and in lhe south at the Yatir Foresl
north 01Hear sneva. aesoes the coer
ation on the HF and VHF bands, there
were the traditional burnt offerings 01
steaks and shish kebabs.

Holy Land OX Contesl 1992 ae
su lls The IARC contest Manager,
Shalom aencrer 4Z4UT, has tabulated
all the results 01 the past Holy Land OX
Contest, which was held on April 1811l,
1992. Participants from 27 countries on
lour continents sent in 247 logs whiCh
have been checked and the winners
are hefeby declared in order (1·2·3):
Worldwide Hams--1....Y2WW, UA6JD,
l Y3BP; SWl s-l YR1751, ON l383,
Sf>9.4006-KA; 'Stael 4Z4DX, 4X4KK,
4X4JU. A booklet of the eomplele re-

ConIinved OIl page 76

PC GOESIWE FAX 30 IS .. proIes$IOnlIllllll 'eocee»o ' sys..
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Res. ~ to 12lllJxaOOx256 APT lati\.on. Gnds
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Zoom. Pan. Rotat>oo PCX & GIF E~POfl
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Tunon(jl 0s0I0s00pe Infrared Analy5I$
F'hoIometJ ~I'..hstograms Var>able IOC & LPr..l

PC HF Facsimile 6.0 is a complete sncrtwave FS K lao
sVstem lor tile IBM PC. n inCkJdeS an FSK Demodulator.
software, 250 page maroal and M ona! cassette C8I or
....ita lor e complete catalog 01 produc1s

PC HF FACSIMILE 6.0 $99

" Let'. T.tk R8dIO "
7"lghl•• wHk
6pm to 12 pm on
Sp8een&I-3,
Tr."spond...·21 ,
Audio 6.2

UBI"" 10

Weekellds . lId e...e nill'.
by.ppolntment.

9:00 am - 5:30 pm
weekdays

W..........Nn·r_ ~/U<m_,.."w """".

PH. (716) 664-6345
(800) 752-881 3 tor orders onl)'

IICOMI

453 Buffalo Street
Jamestown, New York 14701
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Wayne is mad as hell ...
...and he doesn't want you
to take it anymore!

Declare War!
On Our Lousy Government

Fed up with the mess in Washington?
The mess in your state capital?
Poverty, cr ime, our failing schools?
Wayne Green has solutions.
Clever solutions.

Wayne Green's unique reasoning is intriguing - even delightful. Whether you are
horrified by his proposals or you embrace them, it is impossible to ignore the bas ic les
son he presents: It is time to bring logic - nor emotions - 10 bear on America's dilem
mas. His spin on America in the 90's helps us 10 understand how simple the seem
ingly complex issues are. All it takes is looking at them from an entirely new viewpoim.

Now ava ilable in one complete volume. Declare War! is full of thought provoking ideas and solutions
to some o rme most diffi cult problem s facing our country today. Regular price: $12.95

Special For 73 Readers Only-$10.00 (plus $3.50 shipping&handling)

Order Toll-Free: 800-234-8458

are Imno OK6CC and JoharVI ZS3AAK. We ate Yety

happy to heat that Immo is intereSted in learning lan
guages also.

We have surprisingly found thai ee R1TY propaga
tion is no less than perfea between Ihe USA and Bei
jing at about 0000 lITC. Although we can't promise a
striCt schedule, we will attempt contacts on 20 meters
whenever available. Don't forgel to check your local
ox packet cluster 101" spots.

BY4AA, founded on October 12, 1983. is one 01the
most famous stenons in China and is the ARS of
Shanghai RadiO Sports AsSOCiatiOn, located In the
biggest city in BY-land. BY4AA nI'lS CWoSSB. SSTV.
packet, and a 2 meter repeater. Many ment:Jer hams
participate ItlgUlarty in COW'N and WPX COI1est!1. Ev
ery New Year's Day. a Shanghai-Yokohama sister-dty
link is e stablished with JH 1ZCT. The wrrenl p-esident
is Mr. Xu Ru and Ihe chief op is Mr. Hu Songqing. For
fur\tler information. contact BY4AA, PO Box 085-205,
ShanghaI.

BY1QH Is currently registered at !he following three
BBSs: JA5TX.JPN.AS; BY5AG.,APL.TWN.CHN.AS;
YE7CIZ.'YANC.BC.CAN.NA. TUARC has almost daily
access to all of them. Those who can no! contad these
BBSs ~ecdy can pass messages Ihtough OK0MHZ
and 1555 in Eurq)8 and AIriCa. wtiCh wil1hen pass
eose_-

And lastly tor this month. our thar*s 10 Wen-Long
BV3AC lor his kind offer of help in our search for !he
2SC2552 transistor we need; to George YE7CIZ and
Wemer, the Sysop of OK0 MHZ, lor their great jobs; to
Arnie Nl BAe for his rrequent concern about TUAR e ;
and to Joe 1S55 ror his kind ceer to put our newsletter
into the 1 5 packet netwof1l. Finally, thanks to Milsuo
JASTI( and Katy BV5AG. withoul wtIom nothing could
be achieved.

Corm1ents and news are certainly ....el:ome. More
over, please don't hesitate 10 ask II TUARe can be
of any help to you. Remembel , you have quile a lew
ltiends in Beijillg. 73lrom Rd and the TUARe. II

I -

\. .N_~_OKK_...... ..._._ __ 0

I ""'"~

We were warmly rooeioed by Mf. Tong Xiaoyong. the
president of ltliS Nurroer 1 station In China. We were
cIeeply impressed by lheir lCOM 1e-781, 2 meter re
peater. SSTV rigs. and mtr;h more. We learned qu~e a
bit about the latest deYelopmeols of ham radio In Chi
na and Ihroughoullhe world. Mr. Tong kindly present
ed us with some amaleur radio related computer pro
gramsand PB8S documents. Many of these programs
were Wl'itten by Mr. Van, another seniOr op at BY1PK.

Our ham radio dass thai started December 151 Is
goWlg w:ry well. Jean, VIOlet, Nick, and Gray (oot Gary,
h~) haY8 been lalJ!11l the basics of amateur radio and
the intamational phonetic alphatle( by AidI.. The Jour
stuOenlS -,wi be practic:ing reaHime operatiOnS on SS8
shortly and are looking lor vOice partners 10 help .

Please isten lor Ihem 00 BY1 OH.
We are now reooiving responses fJam around the

WOOd, thanks to packet and 73. Several of Ihe latest

Se nd your check or money order along with
(Printed or TYF*i) Name, Address, (includ ing
County), Call Letters and Color oj Stock to:

BB&W Printing
803 N. Front Street
McHenry, IL 60050

Custom job Ol' D!tlerent Stock. No Problem,
Cd (815) 385-6005

We have what you're looking for

BRIGHT NEON Q=S"5LS~~
You'U lOve our numbers

$36.95 a~~ 9512.~~ 5
Bright Neon aSls that jump off the wall.
Black ink on 65# Postcard Stock with six
Neon co lors to choos e from: Neon Blue ,
Neon Purple, Neon l emon, Neon Orange,
Neon Red, and Neon Pink, Printed in format
shown, state outline & logo included at no
extra charge. (Please indicate if you want
ARRL logo when ordering). save the hassle
and money. order these QSLs TODAYI
Knowing you'U be ha rd pressed to eeat me
price wh ile creating such STAND OUT
quality.

PEOPLES
REPUBLIC OF CHINA

Rick Hunter. Chief cpoBYI OH
Room 316, Buting 25
Tsinf1lua UnNetsity
Bepng fOOl64
Peoples Repul>Ic 01 CIIiIa
Four 01' the main merrbers of the TSinghua Universt

ly Amateur RadiO Club (TUARC), Rick, Hao, Jaro, and
Mes, went to BY1PK lor a friendly visit November 20.

suits 01 all partcjpaors is being compned and wiA be
available from the Israel Amateur Radio CILt!.

73 INTERNATIONAL
ConIinu8d from page 75
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Ham Doings Around the World

Ustmgs are (roo 0/ charge as space permits. Please send us 100r Special Event
rwo monIhs in advance of the issue 100 want it 10 appear in. Fex example, if you
want it 10 appear " /he Jaf/(J8ry i$s{Ie, we shouJd receive it by Octobtd 31, Provide
a OO8r, concise summary of the essenfiaJ details abool your Special Event Check
Special Ewm!s ., message AIN '" on our BSS (6<13- 924-9343). for Iishngs
thaI were 100 /ale 10 get" topublicaliOtl.

FEB 28

MATTAPOISET, MA An Amateur na
diO Flea Mar1<et wi lt be held at Knights
01 Columbus Hall start ing at 9 AM.
Talk·ln on 146.52 MHz. Conlact Ken·
neth Rapoza K INSX, 19 Golf sr..
Fairhaven MA 02719. Tel. (SOB) 993
3993.

MAR6

TEXARKANA. TX The Fou r Stales
ARC wi. sponsor rts 4th amual Ham
fest at the YWCA Bldg. Doors open at
8 AM. VE Testing at 1 PM. Talk-in on
146 .62. ccntacr Travis K5AVH.
FSARC Ham'sst, 1260 Canar;1ia n
Texarkana TX 7S503. Tel. (903) 792
2080.

MAR 12

ST. l OUIS crrv, MO The .renerson
Barracks ARC will hold their 33rd an
nual Radio Auction at the Concordia
Turner's Hall , 6432 Gravois . Doors
open at 5 PM, the auction starts at
1 :30 PM. Con tac t Vivian K. Sco ,t
WOOEMS. 4 12 1 Fabian Dr.. St. LOUis
MO 63 125. Tel. (314) 631-4068. Talk
in on 146.~ an:l14521 .

MAR13

FLEMINGTON, NJ The Cherryville
Repealer Assn., II, will host its annual
Flemington Hamteet from 8 AM-2 PM
at the Hunterdon Cenlral High School
Fie ld Hou se. Talk-in on 147. 375+.
Contact Keith Burt KF5FK, P,O. Box
308, OuakertolWl NJ 08868..()3()8. Tel.
(908) 788-4080.
SC OTTS DAL E, AZ The A_R.CA
Spring Hamfest will be hosted by lhe
Scottsdale AAC from 7 AM-4 PM at
Scottsdale Comm. CoOege (East pa. r1I.
ing lots) 9000 E. Chaparral. Talk-in on
147.18 and ZlA Unk. Contact Ron A I(

ery WB6PEB, Hamfest Chairman,
9039 N. 127 St., Scottsdale AZ 85295,
Tel (602) 39 1·2388; FAX (602) 451
3876, or write 10 S.A. R,C. Hemtest.
PO. Box 10878, Scottsdale AZ 85271
0878,

MAR 13-14

CHARLOTTE, NC The Mecklenburg
AAS will host their 1993 Charlolle
HamresVCompulerlair, and also, Ihe
1993 AAAL Roanoke DiY. ceweruco.
at the Charlolle Merchandise Mart,
2500 E. Independence Blvd. (US 74).

'rtere win be FCC exams by the Char.
lotte VEC on Sun. Contact Charlolte
Hamfest, PO. Box 221136, Charlotte
NC 28222- 1136 , Tel. (704) 8 41 
HAMS.
MIDLAND, TX Midland ARC will hold
tnetr annual St . Patr ick ' s Da y
Swapfest from 9 AM ·5 PM on Sat.,
and t-orn 8 AM-2:30 PM on Sun., at
tbe Midland Counly Exhibit Bldg. VE
Exams et ta PM Sal Contact N5TOU
or N5UNH at MARC, PO. Box 440 1,
Midland TX 79704_

MAR 14

BRISTOL. CT The Insurance City
Repeater Club will hold il S annual
HamfesVComputer Flea Markel from
9 AM-2 PM at BrlSIOI Eastern High
School, King SI. (Ate 229). Talk-in on
146.88, 224.80. VE Exams by pre
regist rat ion only. Writ e JCRC, P.O.
Box 165, Pleasanl Valley CT 06063,
SASE required.
INOIA NA POLlS, IN The In diana
Hamlest will open 10 the public at 8
AM at ire Indiana State Fairgrounds
Pavilion Bldg. Talk-in on 145.25. For
reserval ionslinlo, send SASE before
Feb. 22 10 Aileen Scales K C9YA,

3 142 Marlcet Place, Bloomington IN
47403. Tel. (8 12) 33904446. Spon
so red by the Mo rga n Counly Re
peater Assn ,
Y ORK , PA T he 6th annual Yo rk
Springlesl (Ham £. Computer) will be
held at the York Fairgrounds , sta rting
at 8 AM. ARRL VE Exams. Talk-in on
146 .371.97 and 447 .275 . Contact
York Springfest, PO. Box 526, Red
LionPA 17356. Tel. (717) 843-7864.

MAR 20

MARSHALL, MI The 32nd annual
Michigan Crossroads Hamlest, scco
sored by the Southern MIChigan ARS
and the Marstlan High PhotoIElectron
lcs Club, will be held at MafShan High
School from 8 AM·3 PM. Talk-in on
146.66 or 146.52 . Ge l details from
Wes Chaney N8 BDM, (6 16) 979
3433. For reservations, send SASE to
SMARS, P O. Box 934, Baflle Creek
MI49016.
WESTBORO, MA The Minuteman ae
pealer Assn. Flea Market will be held
at the Westboro High School. Doors
open 10 the pOOliC al 10 AM. Talk-in on
146.61, 449.925, 223.94 . Contacl A.
Mot ,isofJ NISHI, (508) 481-3878.
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5 16·563·4715 SEEYOU INDAYTON ! I

; F/lJC 503-47f6 BBS:286-fSI8 soo n;.QQ I

• Autopatch· ReverseAulopatch
• User Programmable CW 10,

Conlrol & User Codes & Timeouts
Manual witll schematics • 9O-Day Warranty

Wired & Tested wI manual .... $239.95
~ Mic ro Computer Concepts
~ 1825 Easl 1091h Ave.
V- \~l Tampa. Fl33612
'.,.'"': 813-977-3547

CIRCLE 160 ON READER SERVICE CARD

CIRCLE 19B ON READER SERVICE CARD
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CIRCU 184 ON READER SERVICe. CARD

NewAOR
Receiver

• Continuous covorcqe
• AM, FM, Wlde Ixmd FM. & BFa lor SSB, CWo
• 64 Scan Banks,
• 16 Search Banks,
• RS232 port buililfl
• 25 Day sccsocece Gua!antee

Full retund d no! 5allshsd
• Includes AC/OC power cord . Antenna. andMoun_ E<=l<et
• SIze: 2 1/41i z 5 5/8"'W ][ 6 1/2"0 WI l ib

2016 Channels.
1 MHz to 1500 MHz

CO MMUN'CATIONS

1070'7 E. !DOth St. nm.s. 1M 46031

.,. Toll Free 600-445-771 7 ~:;:~
VI!lIO ClOd Ma5telCard ,
(COO slightly hlghe.-J

In Indlana 3 17.&19 -2570 Collect FAX (317)849 -$794

$

CIRCLE 1411 ON READER SERVICE CARD

BEST PRIC E S ON

PC PARTS

I I • IODU"

IS'; S I2 12

TOUCH-TONE DECO UEWDISPLAY
& ASCII CONVERT KR BOARD

CO~t PLr.TE LINE QIo' COMPONENTS

\!OTHER BOARDS H.\RD DRIVES
386SX-33 Sl49 IDE107Mb $259
386DX-40 $229 IDE 130 Mb $299
48GDLC-33 $4 19 IDE213Mb $399

b9x70SlMM $40 4x9x70SlMM $145
9600 FAX MOOL\t $69 350ms C[).ROM, L"'T $299
250 Mb lape back up int. $249

CALL FOR OTHER PRICES
.JLP

COMPUTERS & ELECTRON ICS
1895 POili ac u , Rd .
W. t u ford, \11 un8

CIRCLE 248 ON RUDER SERVICE CARD

Modrl TIJD-S~ a nd <Ii.plays a ll 16 DnII' <ligiw .
Oigiu are <ii.p1a yed on "i~t U :U'. . 31 c haraclc-r
b u tf"r can be oaoIl«1. 11 ...11 aOCOlp' a l_ anJ a udio
..... ru , ASCIl ....ri.l ....tput ean be-.....aed La,....r
......pu~. IBM "",..pooti~ ...,ft • • ~ inclu d ..d rOT
. .._~ 1"CCi"ll and al"ni", of ........p<>cifird
numboon IIWAL F O R l."!'oIAtTE....-nF.O LOGGING
OF YOCR AUTO-PATCH TRAFFIC

TlOI l-a IIT"t· 1)t:OIll~:Il IIl' ~I'I . ' 1I'~ :1 1 llln"
U 1J.. 1 \l'lJltl ' ;<UII\l , C'IlI .t"~~ l'ZO
rs. 12: 1111\ \ C TO 1:\1)(: I""" 01 I' \ 00. iii I0

.dd t5 S'H - VI~C ACC t;PTl:D
.\toT...... KI_I....o l.,. TEL: t ,800-338-9058
3 111 G.rf\oold SU4 IW:\ )·6Il7·21 18
£ .. , .. ...., OR 97402 f AX: (W31·687·11492

IT....h·T..,. a. ".doma, k of ~T"T)

$



MARCH 20-21

FORT WALTON BEACH, FL The
Playground ARC wi ll hold their 23n:1
annual HarwSwaplest at the Fl. war
Ion Beach Fairgrounds from 8 AM-5
PM. Fo r tables , call J im Jajuga
KD4NHO, (904) 651-5362 or Freeman
Pascal KAOTGN, (904) 581 ·5610, or
(904) 581-46 99 . For RV space , call
SIan Reithe,- WD4PEU, (904) 243
8801. To anange meetings or reserve
commercial space, write to P.A.R.C.,
P.O. Box 873, Ft. Walton Beach FL
32549.

MARCH 21

MONROEVIU E. PA The Two Rivers
ARC will hold its ztst annual Ham
fesUComputer Fa ir al tne Greater
Pillsl)urgh EXPQMART lrom 6 AM-3
PM. Contact MiCha61 A Kowalcheck.
Jr. , c/o Two Rivers ARC, P.O. Box
184, GfOOjJOd<: PA '5047.
NEW CASnE, DE The NUR TefT1lle,
198 S. DuPont Hwy., (RT 13 near US
40 spilt) , will be the location lor the
Pen-oel Hamles!. from 8:30 AM-2 PM.
Talk·in on 224.220- and 147.225+. For
detai ls, please call (215) 497-2124.
Sponsored by the Penn-Del ARC.
STERLING, IL. The Ste rli ng -Rock
Falls ARS' 33rd annual Hamlest will
be he ld at the Sterling High School
Fjeld House. 1608 4lh Ave., from 7:30
AM. Talk-in on 146.251.85 W9MEP
Rptr. Contact Lloyd Sherman
KB9APW, Sterling-Rock Falls ARS.

P.O. Boll 521, Sterling It. 6108 1. Tel.
(S 15)~2434.

WEST WINDSOR. NJ The Delaware
Vaaey Radio Assn. will sponsor HAM
COMP '93, their 21st annual Amateur
RadiOlComputer Flea Markel, lrom 8
AM·2 PM, on the campus of Mercer
County Comm. Conege, Rte. 535 (Old
Trenton Rd.). Talk-in on 146.07/.67.
ceoteet HAMCOM P '93, P.O. Ball
7024, West Trenton NJ 08628. Tel.
(609) 882-2240.
YONKERS, NY WECAFEST '93, the
W estch ester Em erg ency Comm.
Assn' s 9th a nnual Ra d ial
ElectronieslComputer Fair, will be held
indoors al Yonkers Raceway, inlersec
tion of 1-87, Central and Yonkers Ave.
Doors are open from 9 AM·2 PM. AR
Al sanctioned. Talk-in on 1-47.060 Rp
If. For vendor and Tailgate registration,
call (9 14) 962-9666, or wrile to Tom
W82NHC & Jeanne N2NOY Raffaelli,
544 Manhanan A ve., Thornwood NY
,om.

MARCH ZT

ELIZABETHTOWN, KY The Lincoln
Trail ARC will hold their annual Ham
lesl at the Pritchard Comm. Center,
starting at 8 AM. Walk-In VE Exams
start at 9 AM , Talk·in on 148.381.98
a nd 146.52. c on tact Wh itey
WD4GDA, P.O. Box 342, Vine Grove
KY 40175. T6I. (502) s n -2234.
MICHIGAN CITY, IN The Michigan
City, IN ARC will ho ld their annual

Spring HamleSVComputer Aea Markel
at ire Rogers High School, Pahs Rd .,
from 8 AM-2 PM, CST. Free VE Ex·
ams. Talk-in on 146.52 104Hz simplex
and 146.37/.97 (PL 131.8 Hz). Conlact
Jack Lemley N6SYJ, 384 Hawthome
sr. LaPot1e lN 46350. Tet. (2 1S) 325·
0951.

MARCH 28

BRAINTREE, MA The South Shore
ARC will hold its annual toooor Flea
Market allhe Viking Club, 410 Ouincy
Ave., Irom 10:30 AM-3 PM. For info,
call Dave, (617) 337-5301, eves. tilifl
pm.
MADISON, OH The Madison High
School at Bu rns and Middle Ridge
Bds., wiA be the location for the 15lh
annual HamlestlComputer Show to be
hosted b y the Lake County ARA.
Doors open from 8 AM---3 PM. VE Ex·
ams. Talk-in on 147.210+. cemeet
Roxanne, Lake County Hamfesl. 5777
Fernwood ct. Mentor on tile Lake OH
44060. Phone (216) 257·2036 week·
days from 6 PM·S PM; weekenas 10
AM-4 PM; or (2 16) 352-6756 week ·
days 10 AM-4 PM.

APRIL. 3

PERRY, GA The Cenl ret Georgia
Nal'l Hamlest will be held at me Geor
gia Nan Fairgrounds. VE Exams. Talk·
in on 147.3+. Contact Central Georgia
Nat'! Hamfesl, 1412A Russell Pkwy.,
Suite210, WamerRobfns GA 3 1088.

COLUMBUS, IN The Colunt>us ARC
Hamlest will be held lrom 8 AM-2 PM
a l Bartholomew County 4-H Fa ir
ground's Women's 81c1g. on State Rd .
11 . Talk-in on 146.7901.190_ Contact
Manon Winlertle~ WDSHTN, 11941
W. sawmill ReI., COIurrtJus IN 47201.
Tel. (S12) 342-4670.
LAWTON , OK The Lawton Ft. Sill
ARC will hold lhei r 47th annual LF
SARC Hamfesl lrom 8 AM-5 PM at the
Coma nche Co unty Fairgrounds (in
Lawton). ARRL approved . Tajk-In on
146 .9 1/ .3 1. Contact Bob Morford
KA5YED, 1415 N.W. 33rrJ St, Lawton
OK 735()S. Tel. (405) 355 6120.
UPPER SADDLE RIVER. NJ The
Chestnut Ridge RC will host its annual
Flea Market at the Education Bldg.,
saddle River Refonned Ct.J rch, East
saddle River Rd Jcomer Weiss Rd.,
hom 8:30 AM-2 PM . Ta lk- in on
146.955 rptr. Contact Jack Meagher
W2EHD, (201) 768-8360.

APRIL ..

LO NGMONT, CO Boulde r County
Fairgrounds. Hover eoo Nelson Rds.,
will be the locatiOn for the annual LAR·
CFEST sponsored by the Longmont
(CO) ARC. Doors open lrom 8 AM-3
PM. VE Exams at 1 PM; Contact (303)
499-1106 lor Exam info. Talk-in on
147.271.87 , 146 .52. For table in lo,
SASE to Randy Stevens NON MD,
5280 C)p1t!SS t»: Boulder CO tw03.
GROSSE POI NTE WOODS, MI The

Why buy a TNC?
PC HF FAX +PC 8M ~ 179.(){)

SPECIAL COMBINATION OFFER

CI~LE 2'" 0 .. RUOER SERVICECARO
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AITENTION ACC OWNERS!
ANIJ AU . OTHER REPEAT ER

CONT ltn LLER OWNEHS~

DVMSI1+
D igital Voice Mail Syste m

• 1024 u~r votee mailsyst~m, worb
like I. vc tce BBS!

• All futures prempted by I. pl ~l.Sl. n t
female voke!

• Storl.ge Ilmtted only by avatlab le hard
disk space!

• Communicates with RC-85f\l6l550
using busyldata lines!

• 100 eventl.dn nced sched uler w ith real
voice clock/ca l~ndar!

• B.lckground uplo.odldownlol.d of,1 11
fi les via option,11 mod~m !

• M.l.ny othr fe.l.tumi, too ml.ny to list hn'!

Th~ DVMSI1+ i5 now aVl.il,1ble for 5349!
~mo cu~lIe .l.nd .....nul. ls ava il..bl~!

XPUIn :K ELECTRO;"iICS
5JUE~ Road

Lockpol1 ,IIo:e.. York 14094
Cadi t!lda}'! (716) 434-3008

CIRe ... 94 ON READDI: s n VlCE CARD

ctesss Kils Rack Shelves

Cablllel Klts Rack EQUipmenl Cabioets

Assembled Cabinets Antenna Grounding Kns

Slope Box Kits Tower Mounted Box Kns
UHF & VHF Antenna Dipole Hangers
Power Divider Kits Other endosures

Small sheets Aluminum and Brass

~~....~
QlaIIes Brers K3lWl(

5120Harrncx1y GIlMI Road, CoYer, PA 17315
Phone 717-292-4901

80It .. ' IPIIlI .-:l,..3OPM EST. E-.
"CO$tributorshIpAv~'

CfIlCU! 222 ON REAf)£Jf SERYJCE CARD

ITECH
lCOM Service Speciali st

17 years experience with ICOM
will service most ICOM models

NO MINIMUM LABOR CHARGE!
MOOS PERFORMED! FAST TURNAROUND!

Also service KOK and some kenwood (call firsl)

ITECH
LewiSvine West center
710 S. I-SSE. Suite 115

Lewisville, TX 75067
NW correror 1-35E & Fox Av.

Phone: 214·219-1490 Fax: 214·219-1687
Fred Palm8l"WA5WZD Bee Palmer WB5QCY
ITECH also buys inoperaffWI lCOM & KDK ham,

business, marine or avialiOn radios.

CIRCLE 295 ON READER SERV1C£ CARD



TALK WITH THE KNOWLEDGEABLE PEOPLE AT

#FT10000

ALL MODE HF
BASE STATION

$369900

CIRCLE 132 ON READER SERVICE CARD

Since 1933

1000 S. BASCOM AVENUE
SAN JOSE, CA 95128

call us at (408) 998-5900

j·Cnm . Box 194T · lien Lomond CA 95005

(4081 335-9120 FAX 335-9121

~~Tlransceiver Control

lill ill -='
~ Computer Interface

Control Kenwood, (com, Yaesu. Ten-Tee and
other transceivers. The low power microminia
ture electronics is built into the 08-25 connector.
Power is borrowed from the computer, 50 there is
no power supply to pick up RFI. No assembly
required. Compatible with H am Windows, CT,
DXBase, LOGic. and all other rig control soft
ware. Specify your-t ransceiver make and model
number: we wi ll wire the correct con nector for
you. Cable and RC-Plussoftware: $54.95 ( $~ s/h)

Make and Receive Phone Calls
nn ynur own Personal Autopatch!

Use any phone line and
anHT or base station to

make phone calls from
your car. Full duplex
(both parties can talk at
the same ti me) or

sim plex (VOX with turn-around beeps].
Programmable local and long distance access
codes. Regenerated DTM F f Pulse dialing.
Automatic CW identification.
1.51-h4.6"Wx5.1"D Rl-shiclded metalenclosure.
Autopatch $199.95 ($~sIh) 12Vad:opt.r$11.95

toreign Orders add $/U. ~
CA orders add Sales Tax. ~

Money back guarantee.

UEMENT
~ ELECTRONICS

YAESU U.S.A.
• FT33AITTP 220MHZHT $328.00

• FT411E 2MHT $299.00

• FT811 440 MHZ HT $339.00

• FT470 2M/440HT $404.00

• FT91 1 122 MHZ HT $429.00

• FT5200 2M f44 MOBILE $629.00
• FT757GXII ALL MODE HF PO ATABLE $929.00

IF YOU'RE IN THE BAY AREA, STOP BY!

FEATURING AN EXTENSIVE LINE OF YAESU PRODUCTS

~
SPECTlIUM INTERNATIONAL, INC.
Post Office Box 1084. Dept. S
Concord . Mass.1tI742, U.S.A.
Phone: (508)263-2145
Fax: (508)263-7008

II
•Sl

Demonstration Disc (IBM-PC VGA compatible)
of signais recorded from WX-$AT system. $5

1691 MHz l oop-Vagi Extension
model 169H Y-XTN $85

Shipping: FOB Concord, Mass.
encee subject to change without notice.

1691 MHz Weather
Satellite System

1691 MHz Hemt Pre-amp.
modeITS-1691-P.Amp $299

1961 MHz Receiver
model TS-1691-Recvr $450

Decoder Board & Software
model TS-VGA-SAT4 $399

Low l oss (microwave) Coaxial Cable (65ft)
with connectors.

model t sar-coaxass'y $55

Track 11 Satellite Orbital Prog ram. Tracks ALL
satellites, world map, print out $50

1691 MHz Loop Vagi Antenna
model 169HY(N) $99

MARCH 14-15

WISCONSIN QSO PARTY Spon
sored by the West Allis RAG, from
1800Z Mar. 14-0100Z Mar. 15. CW
and phone. Con tact WARAC, P.O.
Box 1072, Milwaukee W/ 53201 .

MARCH 28

SCHOFIELD BARRACKS, HI Army
MARS is sponsoring a Special Event
Station to commemorate the 50th
Anniversary of the 442nd Regimen
tal Combat Team. Act iv it ies ate
planned for all bands, all modes,
including the Novice subhands. Look
for us at the lower portion of each
su bband, 1900Z Mar. 27-1900Z
Mar. 28. For a commerroranve a SL
card, please send your card and an
SASE 10 Al Shaver, Apt. #608, 84
265 Farrington Hwy., Waia nae HI
96792.

MARCH 27-28

VIRGINIA BEACH, VA The Virg inia
Beach ARC will operate WA4TG F
from 1400Z Mar. 27-2000Z Mar. 28,
to commemorate the 102nd Anniver
sary of the Norwegian Lady. CW: 10
kHz up from the bottom of the
Novice subband; Phone: 3.880,
7.280, 14.280, 21.280, and 28.363.
For certi ficate, send aSL and SASE
to VBARC, P.O. Box 62003, Virginia
Beach VA 23462.

us S hlWlnll $4.(10
MA add 5%

50&-281-8892 INFO
508-768-7486 FAA

Ground Plane 25.95
3 Element Quad 39.95
5 Element Quad 59.95

1-800-487-7539 ORDERS
Masler Card & VISA Accepled

The Best Value

MAXsyste~ -
Antennas

",II RK-QuestS\,11 .t,,,, ..-....~.......
S""'\'L4.qS MS·DOS Iw'd dl~ Sf'''''''"

Font"t? 12 Program C.II"ti..
CJ Lan-Unk sensaliof1al paCl<e\ program . 1Wv.rs 2.0
U LOG-EQF ,1"1 ME'If logger wil h Kenwood rig conlfol
o GeoC1ock superb gray line plogram- Mi 'If Yerll 4. S
o BANOAlD III temrie propagation lorecasler a mo,e
1:1 Hyper1..og great logger w~h Clusle.-& ng support
1:1 pc.TRACK lui! color graphics saleil iteioscar tracker
I:ICT v6 14 bini known ccetest !ollller Out8tend lngl
C1 h1APPER comprehensive OX propagation rcreeester
I:l HAhlCLOC Kget Ioeallime arolln41he wortd Instantly
C1SuperMorlle learn I)( improve CW skills - 1..11..,
OPACKETS sUpei ••Wpackel Pf09ram rrom AU$!ral,a
ORF TOOLBOX easy menu driven emaleur ca lcll iator

TO ORDER: Send check or money order. specifY 5% or
311 diSh. Foreign ordef!l add $5 sh'pplnQ VisaiMC OK
Texas residents add $1.81 tall _ Full 30bay Wa rranty

P .O.Box 92877 - Southlake, TX. - 76092
8 11-421.45tlO

Writ••r C.II I. r 'llr Ifi...ItWI,. ut.l.

Send Orders To: Cellular Security Group
4 Gerrlng Road
Gloucester, MA 01930

SPECIAL EVENT STATIONS

MARCH 13-14

ST. PATRICK (SHELBY COUNTY),
OH The Farout ARC of Dayton OH
will operate WB8SMC/8 from 1700Z
Mar. 13-1700Z Mar. 14, to celebrate
SI. Patrick's Day. Frequencies: 80, 40,
15, 10m Novice CW~ 20m General
CW; 80, 40, 20, 15m General phone;
10m Novice phone, as band condi
tions dictate . Send a business size
SASE to Faroul ARC, P.O. Box 9181,
Dayton OH 45409-918 1.

South Eastern Michigan ARA will con
duct its 35th annual HamfesVSwap-N
Shop/Compute r Show a t Grosse
Pointe North High SChool, 707 Vernier
Rd., from 8 AM·2 PM. There will be an
ARRL Forum and VE Exams. Talk-in
on the SEMARA gptr, 146.74(-.600).
Contact Rose AM Mears NV8W; 5E
MARA Hamfest, P.O. Box 646, 51.
Clair Shores MI 48080-0646. Tel.
(313)88 1-3065.
MADISON, WI The Madison Area ne
peater Assn., lnc., will hold its 21st an
nual Madison sweetest at the Dane
County Exposition Center Forum Bldg.
Doors open at 8 AM. Tal k-in on
MAR.A. Rptr. WB9AER, 147.75/.15.
Contact M.A .R.A. , P.O. Box 8890,
Madison WI 53708-8890, or call Jim
Waldorf KB9AOO, (608) 249-7579.
Leave a message on the answering
machine.

CIRCt.E: 46 Off READER SERV1CE CARD CIRCLE 113 ON RUDER SERVICE CARO CIRCLE 55 ON READER SERVICE CARD
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(818) 447-4565 m-f 81m-5:30pm pst. Visa, MC, COO
P.C. ELECTRONICS T~ (Woo. o,
2522-WG Paxson In Arcadia CA 91007 MIrYlnn(WB6YSSI

HAMS WITHcuiis··"'"'"

l
f

•

Tom KB2NJZ points to a spot on the waU map wtl8re the class just made a
caotad.

•
•

whefl ills relevant and~ klthe

"""'"I'm in the enviable po$itiOn 01 beillg
able 10 teach across lhe curriculum lnEls
in my6th·, 7th., and 81h-grade ham radio
classes at Intermediate School 72 In
Staten Island, New York. The most obvi
OtiS correla tion of curriculum, however,
euier before or after a radio contact, is
with geography skills. I'll share some 01
the best and most effective geography
activities I've used with my youngsters
Ihrough the years. The basic premise of
each 1e$$Ofl can be modified to l it the
needs and abil it ies 01 dillerenl age
""",.

Punpldn Globes

FItSt, I reler you to my coIurM 'What
Next?" in the February 1992 iSsue 01 Ra·
diO Fun magazn,. In it I share a really
luntestic lesson where I have the kids
bring In pumpkins and water-soluble
menera, (This is a great project to do n
the faU, right around Halloween). I divide
the class inlo groups. Each group is pro
vided with a gk:lbe wtlidl will be the mcc
el/or \heir "pumpkin globes." ThiS IoIlows
a discussIon about the lMerences be·
tween a wa. map and a globe. Surpris
rw.few children coulcl articulate the dil·
terenl purposes of each. For example,
the globe shows only hall the wor1d at

TVC-4G
only $89

SEE THE SPACE SHUTTLE VIDEO
Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Aud io tram their TVRO's tuned to
Satcom F2-R transponder 13. Others may be retrans
mitting weather radar during significant storms. Hit is
be ing done in yo ur area on 70 e M - check page 413 in
the 91-92 ARRL Repeater Directory or call us, ATV re
peaters are springing up all over - all you need is one of
the TVC4G ATV 420-450 MHz downconveters, add any
TV set to ch 2. 3 or 4 and a 70 e M antenna We also
have downconverters and antennas for the 900 and
1200 MHz amateur bands. In fad we are your one stop
for all your ATV needs and info. Hams, call for our
complete ATV catalog - antennas, transceivers, amplifi
ers. We ship most items within 24 hours after you call.

Caro\!I PerryWB2UGP
Met:JilI Mentots. Inc.
eo Box 131646
S18ten Island NY 10313-0006

Where in the World
Are We?

Many students are. 10 put It mildly,
ambivalent aboUt schoolWOfk. They labor
over language arts. mudd le th rough
math , and sig h over social studies. In
teache rs' rooms al across the country
the conversations always oet al'Ol.W'ld to
the topic 01 how 10 ~ove lTlOlivation n
dillerent lessons. Irs perhaps the greal
est challenge 01 the decade to inspire
and stirnJlate )'ClU"lgSIe1'$ while nstrucl·
ing them nee baSiCS

Fortunalely. the Ieadler or instruclor
who usesamateur radio in the classroom
has a head start on highly motivational
leS5006. The traditional. "Now open your
books to page 456 and read aboul Ger
many" no longer can compete with the
"live action" lessons a radio teacher can
provide .

Aside from making contacts with cs
zens from different regions 01 the world.
etIildren C<W'I~te in many wonder
ful loIow-up activities IlIflidl can add fun
and excitement 10 their lessons. We aR
know that learning Is more enecuve

CIACU: 14 4 ON READER S£RYtCE CAIlO
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one time, but It is more accurate " dis
tance, directieJ'l, size and shape.

The chi~en use the markers 10 pro
duce a pumpkin thaI has North and
South Poles, the equator, the prime
meridian, hi seven conMerits. and the
four major oceans. Everything gets la
beled, inCluding their own sccarco. Irs
adviSable 10 ifl itiale this project rapid ly,

because the pumpbls have a "" del cy
to spoil QUiC:kIy ina Waml classroom.

The World Carpet

s everer years ago I p icked up a
WOl1d Carpel at a local Ilea market I
spread it on the floor and leI a group 01
students enjoy the "wor1cI at \heir feet.'
The floor map is a lun way lor the kids to
locale different areas that we're studying
about. Each clas s gets to make up its
own game to play on it. We now have
quite a repertoire 01 games that have
been created.

ex Act ivit ieS

Sometimes when propagation is real
ly good lor us on the CO All SdlooIs net
I let Ihe children select their favorite DX
c:ontad 01 the month. I then have them
plan a tr1l 10 that countIy or part 01 the
'MlIkl. They utilize language arts skins by
writi'lg tetters to theil ratio contacts for
more i'llormation, and to ereeeses and
tourist bureaus lor brochures. Young
sters are taught lib rary and research
skills to help them locale addresses.
The y musl present an oral report de 
scrt>i'lg tie route they 'A'iII lake to get 10

their clestination, the budget (an itemized
account 01 elqlOOses), and a scrapbook
which highr.ghts the ccets 01 me rest to
visit ilthal area.

l often work with the social studies
leachers to beller coordinate a stmulat
ng lntrocIuetory lesson or to klIow up II

geography lesson in II meannglut way.
Q.rrent events lakes on a whole different
level 01 relevance .men the radiO can
bring worktwide events inlo the class
room. Aller a radiO contact 'NiIh a school
\hal had just experienced an earthquake
\I'8lTIa il Southern California, my class
es brought il over !)Q projects of every
type and clescriptiOn eet portrayed ifller·
esti'lg facts aboul earthquakes.

The kids especially enjoy speaking
with other young people their own age .
They are always surprised to learn how
much they have In common, like nollik·
ing school cetetena lood, and worrying
about grades. They delight In uncovering
thei r di fferences and eagerly look rc r
ward 10 receiving leiters and pictures
Irom children tar away.

Make 1I lnierest ing end Relevanl

Geography is an mportanl part 01 a
school's curricula and, like everything
else you (\0 n !he classroom 'NiIh \he 18'
~ it should be presented il a creative
and meannglut way.

There are always inleresting events
going on a.aaoss the OOlJ1tJy that are
designed to stimulate sdlool children's
awareness 01 geography. The IolIowing
jst may prOVide you 'NiIh just the thing

you'le looking for to add some 'zip' to
your lessons. Please write to me and leI
me know if you have S'lCCeSS 'Nith any 01
these activities and teRme how youused
it In yourclassroom.

Nystrom is offering a free map 01 1M
Commonweal/ll oIlndepenaenr sares.
Conlacl the Nystrom Map Co. (3333 El
ston Ave., ChiCago IL 60618-99049) to reo
c,JeSl a copy d ee map. Quantities are-American Express is sponsoring the
AmericaII E~ss Geography Competi
riorJ. It ofters over $100,000 in prize m0n

ey. This year students in g rades 6
through 12 are eligible to participate in
this u Clling, challenging program. call
1-800-395-GLOBE, Monday through Fri

day 10 a.m. to 7 p.m. Eastern time, lor
details or to obtain entry materials lor the
competition.

From October 6, 1992, to March 7,
1993, The Cooper-Hewitt National Mu
seum 01 Design at 2 East 91s1 sneet
New York City, will host an exhibibon 01
more than 400 historic and contempo
rary maps dating from 1500 B.C. to the
present. "The Power of Maps' exam
ineS the signffiCance of maps as instru
ments 01 communication, persuasion,
and conlrol. II wi. be accompanied by
lectures. semi nars, workshops. and
lours, as well as programs deSigned lor
schools . teachers and lamil ies . For
more rntcrmanon, ca ll Deborah Perl·
berg at (212) 860-6868.

World Map-A-Then is a two-week
P/'C9'8m you can run anytime /rom cc-

tceer through April. It is sponsored by
Save The Children, a private. non-prof
It, non-sectarian organization which has
served mpoverished ctlildren and their
lamilies since 1932. During the f irst
week, students study !he nations of the
'l'I'OfId and ask relatives and lriends to
pleclge donations based on how many
countries they will be able to iclenlily.
Dumg the seccoe week, students get
to see what they've learned, collect
Iheir p ledges, and rece ive thei r own
world maps 10 take home. For more In
formatiOn, contact U nnah MadumaJu,
World Map-A-Tholl, Save The Children.
P.O. Box 990 Westport CT 0688HI990;
1-800-243-5075.

' See Me, Share My WOfId: Under·
standing the Third World Through Chil
dren's Aft" is a global education projecl
of PLAN International. USA. It Is a sup'
plementary teaching unit designed lor
upper elementary grades. The unit Is
based on children's art from si~ devel
oping countries that can be Integrated
into geography programs. Contact Meg
Warren at 1-800-556-79 18.

Why no! make a New Year's resolu
tion to try at Jeasl one new Idea in yotJ'

geography lessons?

Youth Forums

If you knoW of any articutate and en
thusiastic: young hams illeresled in lip'

pealing at national youth Ionrns, have
them contact me at P.O. Box 131646,
Staten Island. NY 1031.·0006 (718)

963-1416. II

TOORDERCAU
800032&o23i3

TECH SUPPORT
209-eSl·78Si

FAX "209-e51~SlS7

LMSERIES
"W" brace motorized
"""".Hold,Ia...
antenna loads. Models al
37". 54', a-lCI70' heights.

TMSERIES
Tubular construction lor
Iamor antenna loads at
70~90' and 100' heights.
Free standng, wilh
motorized operation.

MWSERIES
Self-supporting when
attached at fi rst section •
will hold nonnal Tn-Band
beam; 25', 33', SO', and
65' heights.

WSERIES
Aerodynamic
tower design¢
10 hok:t 9 sq. ft. in
a SO MPH wind a l36' and
5"
heights. 67' lower rated
lor 6 sq. ft.

Engineered for the Ham,ll the finest In Crank~Up,",
Freit-Standlng or Guyea Towera la from Trl~EX. ror
oyer 30 years, the INDUSTRY atandard-backed with
De'en.. and Aerospace technology.

NOW YOU CAN
AFFORD THE BESTI

ri·Ex®
TOWER CORPORATION

Duality Srructures since 1954

• (2) Full Fe.l.1 u,cd. Full Duple1, Rcpcale, lLi nk Poru
• Both poru un opcr:>le as Connected or SWId Alone

Repeate",C~ Lint Porn, or BollI
,. u.;h ron hai itt ........ ID meuage, Councsy Bcqr, fbnl Timer

TOT Tlmcf, ID Timer, and C\\' Frcqucncy; All Ulef Prosrammablc
• Comp\clcly DTMF Proz rammable , So Fxtory ROM J"ll'J",mmln' nccdcd
• (4) A .woe (j1lC'J Proz",mmable for Tempcn1u~ and VoIu,e Readin• •
• (41 1npuc (jnn lor Con~ CJo<y", Rcadin, 5 at )W' lepatn SllCc
• (S) Output (jnn for control of n tmQI pcnpllen.l5, and SllCc functions
• 80th pons ~~" COR and PL ,npul$ allowinl off site ac:ocu clwlgcs
• DTMF accnI flOm e.eer pori. with E' PROM VUYbIc SIOnIC
• 2400 fI.Iud Scnal Por1 allooo<1 Compur.,r. Pacltct and MoOcm P'OJ",mming
• All OOJ1lltWlds un be mwncd from I 10 4 digttt tn Icnlth
,. IDdo:pendcnl DTMf mUling funcnOfl an be usi,ncd 10 cadi port
• Analol Line. kavc VoIlagC source for 1Ilc LM33S Tem perature Sen....-
• Doug Hal l RBI· 1 Remote Ba.c Conlrol o f Kcn"'OOd Radio SlIJPIlOI'l.
• CO R polarny Jumper, and -6dBlOctavc de-emphasis jumper per port
• DT~f valid LED anow, vi.llaI indical ion of _a1 id roxclvcd tone
• ~h port ka' i15 own DB-9 Connoxtor for radio pon connOXlion
,. Small bo.ard oulline. only 4 . ~O· • 7. ~O·: Ul w Po"'c', only 2 ~mA Cum:nl Draw
• ~h link pori can Dc e . pandable up to 3 links u>ln.the RLC ·6 Link bpan, ion
,. Optional 19' Rack Mou nt Cabincl ror mounlinllhe RLC- ] , the RLC·6 Boards

All These Featu res for Only:
$175.00 plu.'&h

L ink C o m m u nications

P.O. Bo x 10n
BOl eman , J\lT 59nl · JO?1
(406) 587-4085 Voicr&Fax

Link Communications RLC-I
Repeater and Linking Controller

CI RCLE 47 ON READER SERVICE CARD CIRa.E 2 2 ON AEADEA SEAVICE CAAO
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Compifed by Hope Currier

NEW PRODiicis,"'F"'b'bk~'d
telephone line with a
fami ly answering set
withoul problems. You
can co ntr ol your
transceiver from a
'rcucn-r cne phone
anywhere in the world.
You can monito r DX
frequencies and work
th e rare ones fro m

your office. If you live in a conoc and
can't have an HF stat ion, you can put
Hamtjnk at a friend's home or a club
station and use it by teephooe.

Hamlink is priced at $269 and
comes with a one-year limited warranty.
For more information, contact Amaleur
RadiO Engineering, Inc" P.O. Box 169,
Redmond WA 98073; (206) 882-2837,
Fax: (206) 861 -5780. Or circle Reader
Service No. 201.

the catalog includes "A library of Tips"
from Bill Welsh W6DDB, columnist arc
author, who has for many years provided
the radio newcomer with easy explana
tions 01 the jargon and theories of the
hobby.

The single issue price is $14.95, plus
$3 postage via priority mail. For more in
formation, contacl Hart Publishing, 767
South Xenon Court, SUite 11 7, Lake
wood CO 80228 ; (303) 987-9442, Or
circle Reader servce No. 206.

AMATEUR RADIO
ENGINEERING

HART PUBLISHING
Hart Pub lishing has released the

1993 AmateurRadio Mail Order Catalog
and Resource Directory. This is the tifth
edition of this catalog and it has 250+
pages, nearly 200 categories, and more
than 1,600 entries of mail-order products
and services for hams . The catalog is
ceieqcozed and alphabetized into easy
to-lind headings from 'Anemative Ener
gy" to "Weather Instruments." Listings in
clude the name, address, phone and fax
number of the vendor, plus a description
of products or services. And this year

Amateur Radio Engineering has in
troduced HamLink.... , a telephone inter
face that goes between a telephone line
and the computer port of your transceiv
er or receiver, allowing complete control
of your raoo. Hamlink can control the
frequency of a radio, mode, or band;
scan memories; and operate In split
mode. HamLink Is even able to share a

and false readings. The response time
from the beginning 01 the input signal to
a stable accurate display has been ere
mancany reduced.

The ATH-15 comes with factory-in
stalled NiCd batteries. II is housed in a
rugged, attractive black anodized alu
minum cabinet measuring 3.5' x 4' x t '.
and weigh ing about nine ounces. The
ATH-15 is $235, the CC·90 case is $12
and the TA·90 antenna is $12. For more
information, contact StartfJk InlfJmation
ai, Inc. , 39B NE 38th St., Ft. Laud
erdale Fl. 33334; (305) 561-2211, (800)
638·8050. Fax: (305) 561 ·9133. Or cir
cle Reader Service No. 202.

The new model
ATH -15 trom
startex Interna
t io nal is a Ire
quency coun ter!
frequency tinder with an instant-reading
RF signal-strength bar graph in a pock
el-size aluminum cabinet. The tast reo
spcose time and Am.... (ectcmatc \Iig
ger and hold) teature on this unit offer a
distinctly new and improved feel 10 the
operation of a portab le fr equency
counter. The ATH-1 5 can read rrequen
cies from 1 MHz to 1500 MHz, and the
10-segment 2'-long LED bar graph can
give an instant RF signal-strength indi
cation from signals below 1 MHz 10 over
4 GHz. There are two ranges wrth three
selectable gate times on each range;
maximum resolution is 10Hz. The new
ATH feature eliminates random counting

STARTEK
INTERNATIONAL

UHF REPEATER

Make high quality UHF repeaters from
GE Master II mobilesl

.40 Watt Mobile-Radio only $199
• Duplel(ing and tuning Information $12

Versatel Communications
Orders 1-800-456-5548 f or Inlo 307-266-1700

P ,O. Box 401 2· Casper, Wyommg 82604

E3'._.........,,- _ .
~~~ ~.-from

VIS STUDY CARDS
P .O. BOX 16&46
HATTIESBURG, MS 39404

CIRCLE 104 ON READER SERVICE CARD

QUICK, EASY, & COMPACT
Flash cards 'NOVICE thf\l EXTRA" theory Kay words
~nllerlin,d. OVilr 4000 s. ts in uaa! For beginner, OMs,
XYL$ /I. kids.
NOIIlCE '1 1.S5
TECHN IC I~N 'l D.8S Ord.rTod.v!
GENEAAl • 9,S5
~OV~NCEO '1 5, 95
EX'R~ '1 4,45
'''",,"''II ' - , ] ,00

;"''''''''' - . 4.00
CcuaDlSCOU NTS

Tho $.;"9-'"1 lIo' I<,·T",,<'<I QRV Sol.,- """«5ul'l"Yl«I" ' '''""'p<lI'" 00 ,"" .~ ....... lhc ,."". Of P'''"'''' l out 1\1:.... IjF ,_ ..
", lin . ....... C"'""" <i,eui,~ <Iur;<. 1""«" gel e,oII- &
..."",, "',,,",,_,s,», .,..,<nl>lc<I.ORV. po<tllblc, Ea. 'I, E',...Jo.1I

AddSlD SUI Inr~S l Antellllas West
(801 )373-8425 11<>< ." nlZ I'ro.-o, lIT _ll

CIRCLE 236 ON READER SERVICE CARD

CIRCLE 259 ON READER SERVICE C..,RD

P.O. Box 80096, Fan Wayne, IN 46898
(219)489·1711

Visa · MasterCard . Check · Money Order , COD
Mone -Back Guarantee
CIRCLE zaa ON REAOER SERVICE CARO

INNOTEK Inc.

X·BAND TRANSMITTER

~F;;,...;;~Miniature (2% X3%X
1") GaAsmicrostrip

'-b=_d1transmitter pro
vides 10 dBm centered at 10.525 GHz,
Integrated microstrip patch antenna ehmi
nates the need for an external antenna.
Advanced matching techniques secured
good temperaturestablitywilhlowfrequency
pulling.Great forlong-range testingof radar
detectors, calibration of radar receiving
equipment, and point-to-point communica
tion links.
Complete Assembled System "'",,'" $39.00
serts & Instruction Kit ,,"' 529.00

Pius$2, 00 Sflipping and Handling

TOUCH TONE DECODER:
Decodes DTMF
tones from audio
source, (tape.
phone, radio).
Displays
numbers on LCD
display, 200
Digit memory.

T-2000 $169 ppd.USA

SURVEILLANCE/·
COUNTERSURVEILLANCE
catalog $5.

EMCOM
10 HOWARD ST, BUFFALO,NY 14206

(716)852-3711 Made in U.S,A.

S2 (RU U..O W wn.. JUST
I'URCH t<Sf;J $3.95

PER CARD
OA

3 CARDS
FOR $10

REPEATER MA'PS
FRONT BACK

OF OF
CARD: ~"';...t:i CARD:

__ -." 220 Mtb:

2M l iilii···i,:·:clr:r:t ~:::
Why spend your time flipping through a small
book looking for anearby repeater? Now you
can use the QUICK-N-EASY REPEATER MAP
to find the repeater you are looking for! The
map Is easy to read, easy to use, and perfect
for travel. HIGH QUALITY laminated plasoc
map of your state with 2m repeaters on the
front. and other bands on the back, Because
~'s laminated, it's tough and rugged, YOUtL

ITt ORDER TODAYI

•
FlleDI8rprIses
15800 NW 31st ct.

VANCOUVER. WA 98685
Phone Fax: (206 573-0910

CIRClE 33 ON R£ADER SERVIC£ CARD
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DW M ENTERPRISES
The "PiD Bollia Antenna Tuner'" from

OWM ENTERPRISES is equipped with
just two rugged parts: the tuner's induc
lor, made from a pill bottle; and durable
' 22 wire wound and tapped at various
intervals along the COi l to cover the 80
through 10 meter bands. An all igator
clip is used 10 lap the individual bands.

Tuning lor SWR is a~ished with a
high quality Jackson Brolhers 365 pF
variable capacitor. The inductor and
variable capacilor are mounted on
cedar wood stock, giving the tuner a
beautiful Old fashioned look. FalYlestocll;
dips are used lor~ and outp.rI~
nections. A valiely of antenna deSign$
can be used with thls tuner. and experi
mentation Is encouraged. II has been
tested 10 over 150 waItS 0U1pUt without
arcs or sparts. It is greallor both CAP
and ORO. lor pcw1able or shack ClpeflI

lion, lor new rigs or old.
The 'Pill Bottle Antenna Tuner" is

priced al $27, p lus $3 S & H. and
comes completely assembled and
bench tested. For more information ,
contact DWM ENTERPRISES, 1709 N.
West Avenue. Suite 103, Jackson 1.41
49202; (517) 563-2784. Or circle Read
er Service No. 203.

TRIPP LITE

The Be 400 from Tripp Ute is the
smallest. lightest 400 VA battery back
up (UPS) system anywhere. This ne'II'

L.Wl1 combines outstanding perlormance
from Its redesigned~ lor power
ing desktops PCs. phone systems,
cash reg isters or internet hardware
suc:tl as hubs, bridges and routers. The
UL-lis led BC 400
fealures two spike
orcteciec AC out
lets, large terteoes
lor lon ger battery
Iile and a highly el
!lcient pulse-width
modulated wave
form output.

The BC 40 car
r ies Tripp Lite's
Ultimale® Lifetime

Insurance. which provides for the re
pairOl replacement of ceooeeee equip
ment up 10 $25 ,000 If damaged by a
surge. io::Iuding direct lightning strikes.
The suggested relail price is $219.
For more jntormauon. contact Tripp
Lite. 500 N_ Orteans, CJVcago IL 60610
4188; (3 12) 329-1777. F81f: (312) &u.
6505. Or circle Reader servrce
No. 204.

MING CDMMUNICATIDNS The AUTQ.IO automatic message
erceeeesrer Irom Ming Communlca
lions is a solid-sta te dig ital verce
recorder developed specia lly l o r
l wo-way radios. II Simply plug s in
between l he radio and us micro
phone. With the use 01 your retne
miOophone you can feCOId lIP 10 five
sep ara te messages that can be
played on the air by pressing one 01
the rlY8 message buttons. The AUTO
10 also has a bu ilt-in t ime r that

monitors your PTT activity. Record
you r station identification and there
after any lime vou are on the air the
AUTo-lO will broadcasl your message
10 lor you . The ID's timer can be set
lor Intervals of three or nine minutes.
or it may be set to broadcast your
message every lime you use PTT.
Wilt1lhe use 01 the AUTO-IO's buin4n
speaker you can moMOl the message
thai the AlITo-lD is broadcasting. rEI
gartless 01 wllelller the selected mes-

sage was broadcast automatically or
manually.

The AlITO-IO comes with plugs lor
an A1inco Of Kenwood mobile amaleur
radiO. There are accessories available
10 Inlertace the AlITo-lO to most olher
types of radios. The price is $149.95.
For more information. contact Ming
Communications. 2948-1/2 Honoiulu
Ave.• La Crescenta CA 91214; (8 18)
249-3006. Fax: (818) 248.()lUO. Or
circle Reader ServiCe No. 205.

PAY TV ANDSATELLITE DESCRAMBLING
.1993 EDITION·

Complete Inventory

Ord. r Hoil lne:
801 .373-8425

SCARED OF THE CODE?

CIRCLE 138 ON READER SERVICE CARD

TQWERS

ROHN
HY-GAIN

ACCESSORIES

ANTENNAS

TElEX/hy-gain
CUSHCRAFT

DIAMOND

RF ENTERPRISES
TO ORDER. 1-800-23 3-248 2

Se rvice &. Inlo : 218·765·3254 Fa " 2' 8- 765-3308

SCRAMBLING NEWS
1l5111onOi A.. " 13 I'~IIO n 14211

vOICl n x 11lt) l l ' 1131 Ad~ S6 111' COO

CIRCLE 36 ON READER SERVICE CARD

__ _ ''''''''''1 QDIt """~ NcOing I-lIlAC. ....... UIllO
(1AIllSl~..-. PUIS ..........utflOIO'I. OtLV 1' 1.15
(l ltlt' PAl TV " ' "'ULLIU aUCUMI LINt ....~....: VO...... 1
(lIA$lCSl. 1989. 1991 1992, 11195.01. DI1lnnl-.~
EOIl"$, KlIom$iU ECloI',,, eaen. m ECOM'UAJ WlUMD.
..... fit veil elm Ilr 115.95. kit M32.95 or f>'I5ol95. ECl!AMIUNG
Ilf\ItJ """ll"ir, 0Hp "" wlll1 IlllI blOt! in 101O. 1h QDlt olli'IUiIm lllO"'l
Ewrylhlng 1M'1 _ 132 WI' OuR 1mOEAI ( " , .... '0 _ I tl'MI _
..... mll:l' "",.., lor~ 111'9.95. ~." calalogl1.

For e" MS-OOS comput... (Inchxting leptops).
Av.llable eI d ........ thru QS 70r 73 or Mnd 12'.15

+ 13 S&.H (CA resldent8 ldd 1 .75 'Mo Iu , to :
GOTE. P.O. 80x 3405 . Dept.IltS. 73

Newport s..ch, CA '265'
Specify 511I or 3 1o!11ncto di....

(prtee IncIucln 1 ,...01'''''' UN'I ~ I'I

IT'S'" SNAP WITH THE ELEGANT\.T S1MPU:
MORSE TVTOR ADVANCED EOITIOH FOR
BEGINNERS TO EXPERTS-AND BEYOND

IIorH Code lHChIng 14ftw_ m:wn OGTE .. the
IftOIIl F IF ... In the world MIt for (IOOd _ .
Tou" IHm quk:k_ 'WIIIlthe moll! n!Odel" teee;.....Ojj_thod, Incl ding F_worth or IUndetd coOl.
__~ ..nclomd\elKtetw.-a..-ld
bM4oI..oI'~"""eldto_.-...y
rwquIrftet...ec1e1.-...y 11m , In 12 ney'--a.
~tIIroughbot!'lenome~In_"""ol'

• -.ot'lI per 1ftinu1••epa. Or, _. yow own .....
Md pley them. """' rr- Md _ I""'" to dlIIk.
Imporf.~ _ COftVeIt lerl to coOl for~~
_ dri lls.

Get the eottw_ the Al'IFIL NIls Md _ 10_.
thell' prKtlce MId _ I.... IIIoru Tullor AdY.M*I
EcIll10n Is~ and for 'IE u-. 1'1 .11level• . Monoe
Tutor I, tfHI-MofH TulorAdYanced Edlllon Is even
betler-,net tI·, 1n unr M1ectable color. Order rourl
lod... .

CtFtCU: 193 ON 1lu.D£R Sf.R'I1CE CARD

ASTRON
POWER

SUPPLIES

R$4A ft$.7A R$-12A
ft$.2OA FlS-35A flS.5OA..."..-
YS-2OU YS-35Il """

RF
ENTERPRISES

He Illl 110Io~
... " ' IIQl .... _

ClACl£ 171 ON READER SERVICE CARD

COPPERWELD ANTENNA WIRE:
S-'. 1~ 1;1II' Sokl; 1'1;1II- ; & SIfWldo<l 141;111- e..c ... ,.,..~
ROTOR CABLE:
SIoo_ (6-2<1. ~,' 8) HN'Vy 0I.lI)' (8-18 . ~· .Dl

w• .cac:~"''''p_Con__
ConrMct<>no lnotolhdl Ju........ & ClAleI'" cabl. . .....mbM....

c..JI", _ _ yl W. """ _ ldww.

BELDEN COAX:
99"

I.ee_SD-.

RG-213IU113'I SD ___

RG-8IU""".RG-8IU
1I1'l00 SD__

R~X
('m8J1lI__

Oor1l _ llIb _

-~-

YAESU ICOM MFJ AEA

VISA Mastercard--"---.-..----- _..""'_......_----~121 tllO-ll·' 0

Sill S AMATEUR RADIO sunKl

TOU f ll EE O ll OER LINE: . " 00-34 4 .31 U
.......-.. V S .,. ...

Factory Authorized Dealer & Service For

KENWOOD
YAESU
ICOM

CallUs For
Great Prices & Great Service

•••••••••••••••••••••••••••••• •• •• •• •• •• •• •••••

•••••,
•••••••••••••••••••••••••••••••••
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TEN-TEC, NEW FACTORY
BOXED LATEST 1993 Production
Models, USA made, 535 Argonaut,
536 Delta, 563 Omn i 6 , 585
Paragon Tranceiver s, 42 0 Her 
cules, 422 Centurion, 425 Titan
Linear amplifiers, 236, 253, 254
Antenna tuners, 239, 240 dummy
loads. mobile HF antennas, keyers.
cabinets, fifters. Visa/MC or check.
lor best mai l-o rder dea l .
Write/phone mu Step 704-524
7519, SLEP ELECTRONICS
COM PANY, Bo x 100 , Otto NC
2876:Hlloo. BNB756

AMATEUR RADIO SERVICE:
Complete repair facility. 15 years
communications repair experience.
Special service needs? No prob
lem. Give us a call. Compassionate
rates. HAM SERVE, 1720 Grand
Ave., Waukegan IL 60085. (708)
336-2064 (Dean) or vcrcemau at
(708) 580-2034. BNB760

THERMOGRAPH ED CARD S!
Raised print OSLs at flat print ing
prices . Samples : Phone (817)
461-6443 or write: W5YI Group,
Bo x 565101, Dallas TX 75356.

BNB761

WAN TED; HA M EQUIPMENT
AND OTHE R PROPERTY. The
Radio Club of Junior High School
22 NYC, Inc. is not only the Big
Apple's largest Ham club but also
the nations only lutl time, non-prof
it, IRS approved 501 (c) (3), orga
nization working to get Ham Radio
into schools around the country as
a theme for teaching using our
EDUCOM-Educat ion Thru Com
munication-program. Send your
radio to school. Your donated am
ateur o r related prope rty, which
will be picked up or shipping ar
ranged, means a tax deduction 10
the full extent of tile law for you as
we are an lAS 501 (c) (3) charity
in our thirteenth year of service.
Your help will also mean a whole
new WOOd of educational opportu
nity for children around the coun
try. Radios you can wrtte off. kids
you can't. Please, write-phone-or
FAX the WB2JKJ "22 Crew" today:
The RC of JHS 22, POB 1052,
New YorX NY 10002. Telephone
(516) 674-4072 and FAX (516)
674-9600 . Young people, nation
wide, can get high on Ham Radio
with your help. Meet us on the
WB2JKJ CLASSROO M NET:
7.238 MHz. 12()().1 330 UTC and
21.395 MHz. 1400-2000 daily.

BNB762

SOLAR POWERED HAMS! The
Sunswitch is a charge controller 10
pro tect your batteries from over
charge. Power MOSFETs are
used, no relays! Assembled tuned
and tested $39.95 plus $2.50 ship
ping. SUNLIGHT ENERGY SYS
TEMS, 2225 Mayflower NW, Mas
sillon OH 44647. BNBn 4

MIUTARY MONITORING ANTEN
NAS: broadband VHF/UHF dis
cones, biconicats, satcc m types,
30-1000mc, shipboard construc
tion , 'N' con nectors , satcom
preamps, antenna multicouplers,
ca bles, accessories. (419) 726
2249. BNB813

FREE SHAREWARE AND HAM
CATALOG for IBM or CoCo. Morse
code Computer Interlaces. $49.95.
DYNAMIC ELECTRONICS, Box
896, Hanseue Al 35640. 205-773
2758, FAX-n 3-7295. BNB81 5

SEN SATIONAL NEW WAY TO
LEARN CODE-Do Aerobic s,
Sing, Jog, or Drive while leaming
co del Now the se cret is you rs!
O rd er THE RH YTHM OF TH E
CODE-Morse code music cassette
today l $9 .9 5 ppd KAWA
RECORDS P.O. Box 319-S, Wey
mouth, MA 02188. BNB824

SEIZED GOODS, radios. stereos,
compulers. and more by the FBI,
IRS. DEA. Available in your area
now. Call 1-800--436-4363 ext. C
6223. BNB826

DIGITAL SWR and POWER ME
TER, Assemble, Kit, or Plans, with
Alann and Set Points.FREE infor
mation . RUPP ELECTRONI CS,
5403 wesmreeze. Fort Wayne IN
46804.219-432-3049.

BNB831

R-390-A SERVICE: module repair
to complete remanufactu re. cos
metic restoration, 20 years experi
ence, expert se rv ice, 1-w eek
turnaround. Very reasonable, any
condition accepted . (41 9) 726
2249. BNB834

FCC CO MMERCIAL LICENSE
PREPARATION RADIOTELE
PHONE-RADIOTELEGRAPH. lat
est home study last easy audio
video.FREE details WPT PUBU~

CATIONS 1-800-800-7588.
BNB840

PRI NTED CIRCUIT BOARDS
etched, drilled, tin-plated. Single
sided $1 .25/sq . inch. No setup
charge. Send negative or artwof1o;
($10.00 for negative). We can gen
erate artwof1o; from your schematic.
CHELCO ELECTRONICS, 61 Wa
ter SI. Mayville NY 14757 1-800
388-8521. BNB842

CUBAN FOOD RECIPE BOOK
LET. Black Beans, Yellow Rice, Pi
cecutc. Ropa Vieja, more. $5.00
Postpai d. Ken Merrill, 10234 SW
55th Lane, Gainsville FL 32608.

BNB870

NEVER BEFOREI 20,000 share
ware programs on three CD-ROM
discs. $69 plus $5 shipping. InClud
ing many useful ham programs.
Amazing value l Dea lers wanted!

Crosley, Box 276G. Alburg VT
05440. (514) 739-9328. BNB871

FREE Ham BBS. 317-742-221 4.
BNB899

AMATEUR RAD IO REPAIRll all
makes & models maximum labor
per unit , $96.00. W7H BF, DAN
RUPE, 1302 S. Uplands Dr., Ca
mano WA 98292. (206)367-3558.

BNB900

R-390-A SQUELCH MODIFICA
TION: small external add-on moo
ule, super sensitive. wof1o;s great on
AM and SSB, 15 minute installa
tion, Instructions included. $25.00.
(419) 726-2249. BNB906

WANTED: BUY & SELL All types
of Electron Tubes. Call toll free 1
(800) -42 1-93 97 or 1· (612)-429
9397. C & N ELECTRONIC S,
Harold eremstect. 6104 Egg l ake
Road, Hugo MN 55036. 8NB91 5

COMMODOR E 64 HAM PRO 
GRAMS -6 d isk s ides ove r 200
Ham programs $16.95.1$.29 stamp
gets unusual software catalog 01
Utitities, Games. Adult and British
Disks. HOME-SPUN SOFTWARE,
Box 1064-88, Estero FL 33928.

BNB917

ACS NUOB BBS! Free access.
over 16,000 programs. (316) 251
2761. BNB923

NATIONAL SWA P CALENDAR
Gives dates, times, and contacts
lor ham radio and electronic swap
meets all over the U.S. Published
monthly $7.501yr, sample copy $1
DOUGLAS PUBUSHING, PO Box
246925, Sacramento CA 95824.

BNB925

INEXPEN SIVE HAM RADIO
EQUIPMENT. Send postage stamp
lor list. Jim Brady WA4DSO, 3037
Audrey DR., Gastonia NC 28054.

BNB927

USED AND NEW AMATEUR RA~

0 10, SWL, AND SCANNERS. We
buy, sell, consign and trade. All
used equipment has 30 day war
ranty. Western Penn syl vania
newest Amateur Radio supplier.
For Hams Only. (412) 625-9450.
Robb KE3EE. BN8929

RA DIO REPAIR Am ateur and
commercial, professional work.
Fred Fisher WF9Q. 6866 W. River
Rd., South Whitley IN 46767. (219)
723-4435. BNB930

LITHIUM BATTERY PACKS: 15V,
15AH; high amperage output. Light
weight (2.06 lbs.) $12.50 ea., case
of 12 e $1 30.00. 3V, 7.5AH "D"
cells 5 e $10.00. S & G ELEC
TRONIC , 618 S. 62 nd s i .,
Philadelphia PA 19143. S.A.S.E.
215-474-7663. BNB 931

SU PER ORP CW TRANS
MITTERS-air ready! Best global
valuelJowest cost. Fixed, portable.
beacon , balloon , hunts . RYAN
COMMU NICATIONS, lll -E
Cam elot Ad. , Porte rsv ille PA
1605 1. USA. (4 12) 366 -38 59 .
see display ad. this issue.

BNB933

TRANSCEIVER BA NDPASS
FILT ERS: Singl eband $31.50 ,
Multiband remote switched $150.
Free rn tcrm atron. DUNESTAR,
Box 37, SI. Helens OR 97051.
(503) 397-2918. 8N8955

SOLI D ALU MI NUM ENCLO
SURES: 1/8 inch wall, heavy duty.
Prices start under $6. Free infor
mation. DUNESTAR, Box 37, St.
He lens OR 97051. (503) 397 
2918. 8NB956

PRINTED CIRCUIT BOARDS for
projects in 73, Ham Radio, C ST,
ARRL Handbook. Lisl SASE. FAR
CIRCUITS, 18N6 40 Field Ct.,
Dundee IL 6011 8. BNB966

WEATHER INSTRUMENTS Digi
tal and Traditional. Call for cata
log. THE WEATHER STATION. 1
600-666-701 4. BNB967

SURPLUS Huge quantities. Low
est prices in America l Dealers
wanted . Catalogs $3. SURPLUS
TRADERS, Box 276A, Alburg VT
05440. BNB985

486SX COMPUTER FOR HAMSl
PC compatible computer already
loaded lor the ham station, win
dows 3.1. packet, MUF, Utilities,
and logging prog ra ms already
loaded. burned in and ready to
use with your ham station. For In
fo write or call: REEVES COM 
PUTING SERVICES, 708 Ragler
Ln , Redondo Beach CA 90278.
(310)372-0175. BNB986

1 BUY ELECTRON (VAC UUM)
TUBES Magnet rons, Klystrons,
Planar Triodes, etc...Jeremy Mad
vin at the VACUUM TUBE EX·
CHANGE. (BOO) 995-TUBE or lax
at (BOO) 995-6651 . BN8987

CELLULAR HACKERS BIBLE
$54.45. Cellular Programmers
Bible- $84.45 , Cabl e Hackers
Video-S39.95, Satell ite Hacke rs
Bi ble-$56.95 , Scanner Hackers
Bible-S34.45. TELECODE. P.O.
Box 6426-AF, Yuma AZ 85366
6426. BNB993

VIDEOCI PH ER/ SATELLITE/
SCA NNER/CABLE/A MATEUR/
CELLULAR. Repair Manua ls,
Mod ification Books & Software.
Catalog-$3.00. TELECODE P.O.
Box 6426-RF, Yuma AZ 85366
6426. BNB994
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Uncle Wayne's Bookshelf
REFERENCE
202101 l;V9ryd.ay Eklct ron ics Data 600k h.l· M'k r""lcy BA
A ba'k eI«:,ro"ic · · ,.." ipc~ book "'ing oommnnly . ..il,ble Cl>mpo
"""IS. $18.00

2ON102 Pract ical Dig ital Electronics Handbook hI' Miu TIl<>
~.\' SA C""..in, nine digilalleSl. ge'" pro~" Digi..1d"'ui". logil:
t:lle,. bi".bb«,nd ,ime... miclOproce"or;. memory,nd inpo!/OIJlpLJI
<levke., SI4.S0

2ON103 Electronic Power Supply Handbook h."/nn R. 5i",'lnir
C"".'" man~ 1)'pe. nf 'UI'phes-b. neri.., simple AC , "pplb.....i« h
moo.lo ,,,pphe, ami inve1l..... $ 16.2S

2ON104 Electronic Tes ' Equipme nt Handbook h!' S,"'.. M"",,y
A gOld< "> <l«,,,,,,ic 10>1 e<iu; pmen, for t~ engi"""' . '''''hni<;on. <tu_
<10" ..~I h"","" "n,h",i"",. Sl ll.OO

2ON1 05 Digital Logic Gales and Flip-Flops b)' Ian R. Si""I""
A firm fnundn'kIn in digit,l dectrmi"" T","", the IOpb of S"" :lJ\d
flip·noJ'" tllnrou[:hly >lid from 'he beginn ing. $18.00

01C80 Mastet Har>d book of 1001 Pra ctleel Elllctr onic Clr·
cults Tried..,d pmven 'olid >lui' dre"it<, $1~.~5

01P6S Pirate Radio Statio ns by AIId" ", r,"",Tun,n~ In 10 Un.
d<:r~"",od b",,,,k,,,, , $1 2.~5

01TOl Transmitler Hunting h)' 1o,,,."" .'.1,,,,11 o'ul Til<""", CJ<rlce
Radiodi'ml"" findln~ ' impllflOd,S".~5

O2C30 Commod ore Ha m', Companion by Ii", Gr"hh, Com·
,,"xlo.. ,,,""pUI" .nd 11>0 lI.m. 59.511

O3R02 Rny Today by v..." In.~1Wn Modem ~"id< '0 amaleur ,._
dlotek'rpe , $11.50

03804 Hidden Sig nals on satellit e TV by T1""",u Harrin"wn
Th<: "",,<I ,i~",h "" tl>o ''''ellit" . 519.50

OSEOl Basic Electric ity and Electronics The fund:Jmenlah of
,'O<.,roni,.,. book I ,S I I ,~;

05E02 Basic Electricity and ElectrOnics Th<: f"nd,men.. l, of
decrron ie'.book 2, $9.'15

05E03 First Book of Modem Electronics l'niqu' pmje<.,. 'h"
>Te n'oney ',,' n~, $12,9;

09D22 Til<! World Ham tfet Dire cloly by Milte Wi,l:m..,k; Ne"'_2nd
edili"". In<rod"''''' tile ' l'"<i. 1inle.." h. ", radio nel"","k, ...... ,ho"" yon
when.rod ......re yon can '"""I!>em in. $9.50

09P33 Pirate Rad io Directory b,' Ge,,'!!., Zdler WIle,. '0 lu"" in ""
....<1 ent¢"a inment "",i""•. $7.95

IOF093 1993 Internlllianal Callbook The ne'" I9'lJ Intem",lotlai Call
book II'" ~J.rO:}<- liceo><d ' adio . n,.leu" in the eoun,li<>; """ide Sonh
Amenca. I' eove" Sooth Ameri"• . ElJrope. Africa. A,i•.•nd the Pacif'"
or"" (..clu,i.. of H''''aii :md lhe U.S, pas""'i","), $l'l.95

100093 1993 North Amerinn Callbook The 1m S"nh American
CaIlOOo' li>l' lhe c. It" n.me,. und odd"". informal ion fOf 500,000+ 11·
<e"-'I'd ' adio am.leu" ;n all ("UIHri" of Nnnh A''''''iea. $2~.9~

05H24 Radio Ha nd book, 23rd Ed. by w'j/Ii,,'" I. Orr II-"6SAJ ~40

p. ge, of ..e,y,hing yo" "'anted 10 kno'" .bou' ..dio eo"'munica'ion.
m ."
O2B10 Hea th Nostalgia b.,' Trrry Pert!l" KKTP 1~4 page illu" r"OO
hi"or)' of lhe He>th Company , Include' m..,y fond mell'l<'lries e,,",ribut""
by Jnng.' ime He"'Md' empl"yee.. 02B 10n.50

10DF92 1992 Callbook Supplement An up' !>te 10 the J9\l2 InlOma·
,lon.11lnd Americ.., callboo.,. 510.00

12E76 Basic EIKironicS Prepa"d by ,he Bure"u of NIl",,1
Per,,,,,,,,,1 C.weT> <he impolUJ\l ..peet, of "pplied elcc""nic' and
elec'ronic<communic.,loo" 511l.~5

12E4 \ S econd Lave l Basic Electronl" S Prepared by th' 8.·
rea" of Na"<11 PtrmnllLl Se<juel 10 B..ie Eleel1,,"ie,. I h",,,,,~h

IlUI",e,,, "f tile """" ad" ''''ed 1e..1. ofapplied eleeunnic>. $1.50

01D45 The Illus trated Dictionary 01 Electronics, 5th Ed by
Ruf.. P. T'<rna 0114 Sran Gihi/i.•"" An ..hau"i.. li>l of abb... i.
lin"'.:md awendice, packed "'ilh sclJemalic .ymooi, >.rid con..r
, ioo ..ble>, 526.95

2ON09 1 Most.()ften-Needed Radio DiagfliOlS IIIld Servic
Ing Information, 192&-1938, Volume One <"""f' ,led hy M.N.
&i"'''''' An i",.luaMe fefererlCt f"r onyone ;m nl. ed in Vinta"",
Radi" <e.""",i"". $J1.95

2ONO% How TO Re ad Sehamlltlcs (4th Ed.) by D"lUJld E.
H'''illXwn Wrillen for l!Ie begin"'" in el"""""ics, bul il ai,,, <<In'

tain' inf""""'ion . aluable 10 lhe hobbyi.. and ,ngl"""ring technl·
don. $14.95

20N097 Ra d io Operato r's Worl d Alias by Wall S li,,","n.
woep Thi, i. a comp'e! (5,7). delalied, and eomp,ehen,i . e
"'ork! all..., (\eo;igned 10 be a con'"",' desk'op compani"" fo' ,.dl"
nperal"".517,95

2O NOga EIKiromagnetic Man by C,'ril Smi,h aM Si",,,,, Bw
Health and hazard in the electnc.1 envi'""ment 529,'15

20N020 Secrets of RF Circ uit Design by IO,,"ph I . Carr
Wri"en in cle., non-'ochn;,,! lan~ua~e, cove'" evel}'ming ffllm
>II'enna.' '0 tran,l"o", $19.50

2O N107 Ham Stu ff A comp'ehen, i.. I:o'yer', g"id<: and d,,,,,,,o
I)'. $19.'15

2ON109 73 Magazine Index 1960-1990 A comp'''' indo' '0
..el}' . niel< jIllbli'hed in 73 MagmilJ< 'h'ongh 1991l Book $15.00
IBM ,,,rr,,,... (.pecify ,ype) $20.00

2ON11O Product Re views S ince 1945 COntain' an inde, 10
3.400 p'odUC'lfevi<w< ,hal ha.. appeared in QST. CQ. HR. 73 and
Radcom.llook $l l .95 IBM Soflwafe n.'J $10.00

SHORTWAVE SOFTWARE

$11 .95
10.9;
9.95
15.~S

IH5

06S57 1993 Passport 10 World Band Radio
by l"'cmari'Hral 8madea,'ling Sc"';,'e>. Lid You'lI
ger lbe 1.10" ,,"';on ...... time grid" $ 1 ~.50

03511 S hortwave Rece ive rs Past and Pre.
81Klt edi'ed bJ Fred I. O,w rman Guide 10 2lXI+
'hoo",,,,, receive" manuf""urW in the i. " 20
yea"'. Tb< Blue noo~ of ,h"nw..e 'adio ..Iue.

..."
07R25 TIl-e RTTY Uste ner by Fred O.llm",,"
Ne", and c 'pa'~led. Th" 'pedal ized hook com
pile, i""e' 1 thmu~h 25 " f ' he RITY Li.l'",er
1'1",,,,,1,,,",. C""lain. "p-'o-dote, hard·",·fl/ld infor'
mall"" "" ><1.;uI<"ed RTIY and FAX mmilori ng
l<'Chniq,,,,,, and f",qLJ<nd... $t ~.95

03C09 Shortwavs Clandestine Confidential
bJ' Gerry t, De,r,u Co..", all eJande" i"" bro;;<!
e'<ling, elllmll}'-by-eounuy: t¢11s f",que",,;", ",h.
er unj1Ubh'he<! inf"'"""'t ~ln: ' py, in",'gcnt', f,a:
d"'" fighteTl, rebel, "larchi" "ol io, =1<1 '><Iio,
sase
03M221 US Military Comm un ications (Part
1) US Mi lit. 1}' e"",mun"'''''''' channel' on ,hon.
v...... C"'e" fre~""ncie<. background on poln'-Io
poin' frequendo. f", the Philippine>, la~an and
Kore• . In~ ian and P. cific Dce,o" and more,
$12.95

03M2 22 US Milita ry Com m u n icatio ns
(Part2) Co.e", US Coa" s " ard, NASA, CAP,
FAA, De pt, "f Enern , Fode'al Emergen'y
M.....~emen' Agency, Di,." , r C"mmun",",i"""
R"C. Do ~I. of Ju"i<" . Fmm 14 KC '0 '1073 KC.
$11.9;

03M223 US Military Comm unications (Part
3) Complet"" lhe "'-" 0..,,11 frequency Ji" of US
Miii<al}' ",(Vice" from g993 KC '0 27.944 KC,
512.95

09S4 2 The Scanner Lis tener's Ha ndbook h;
Ed»'ard SI""'''' N2BFF Gel the ""'" "" of your
""1'IOef radi" . $t 4.95

O3S208 Radio telelype Prasa Broadcasts by
Mid",<1 .~r/uuJ, Sd"'<Inle' "f I're-~, Se"';';.. by timo.

frequency. and ,ountl}' broad.."in~ In Engli'h,
Frr:nctI. Germ.n. Sp""ish, and l\lrt"gue... $12.9;

1 JTSa Tune In on Telephone Cal ls b." T_
Ko",,,1K::AES Form"'lOd as _ frequeot;y IN ",ith
<totailed <bcription of 'ach ..rvlce "rod i" IocLlli""
in RF spectrum. $12.95

031<205 Guldflto Radioteletype (RTTY) SIJr
lions by I. Klill$lenf lls, UfMJaled book cove" . U
RTTY , lOti"", fmm 3MH.-3QMflz. Pre", Mili.
ta l}' . Com",ercial, Meteo, MT,. , mba..ie" and
'oon:. $12.95

11,0,510 Air Scan Guid a to Aeronautleal
Commun ica tions (5th Ed .) bJ' Tllm Kneilel
K2AES M"" comprehe"'i>e guide '0 """,ilOnng
US "",,,,,aulie.1 eO"'l1l\Inic.,;"",. C""", all Cana.
~i>II I.nd al"",n, >.rid ""'pl""e h.."". plu' li"'n""
fa, Cenlral An""I", the Carihbean. Nnnh AI.
lamie, and the PLlCiflC Temtone,. $14.95

15A002 Sea nne r and Shonwave Ans wer
Book b)' B"b Gro"e MO>t f1cquen,ly ..ked ques.
,ion. b~ hohhyi".. $U .95

01A66 Aero n a ut ic a l Co m m un lc a ll o ns
Handbook bJ Robe" E. E,,,"-, E.ha""'.... ",oola,
Iy lfea,ment of .ho"wa.. aeronaa, icalli"ening.
$1 9,~5

07R20 A Radio J ou rnal 1912-1940 h,' R,m
R,.""" ltu WlICRC E..y '0 ",><1 .nd infanna' iv•.
ed""ati"""l .nd en,en.inin~. A trip <km-n me",,,1}'
I..,e to tl>o early d.y. of radio. $7.~5

11AF13 Tha "Top Secret~ Regla try 01 US
Government Redlo Fraquenc les (7th Ed .)
by To'" KMilci K2AES This .., ,,ne, dir'etnl}'
has become 'he " and.rd referenee 'ouree for
frequency aod OIher iml""'an, Infon""'i"" relu' .
ing to 'he com m" nic.lion. of federal _gende,.
St ~.95

11F52 Fe rrell'S Conlida ntlal F req uen cy
Lis t, New Ravlsed Ed ilion emnpil,d by A G.
Halll~ey All frequencies from 4 MHz-28MHz co•.
erin~ ,hip, emb;l,,~. arco. Volrne<, In",rpnl, nu",·
1>:". Ai' force One/f"'O, mOfe. $ 1~.50

11 SR97 National DirecIQry of Suovival Radio
Freq ulKlcias by rom Kne," 1 K2Af:S Harody and
oonci", ref...,nce :nide to high inlO"''' comlOOn""'·
"on, fl'r ljllen<:'" ,.qvired by """,;-.11,".. $11.95

llSM11 Scanner Modifl"at lo n Handbook ,
Vol. 1 by Bill Creek pr".oo .'raiglllf"""ard '''p'
by ·,tep in>truelion' for up.n.ding ' he "pe",ing
e.p'.bUi,i<:; of VHF 'CO"""... $17.95

nEE06 Gui de to Emba ssy Es p ionage
Communlcatlona by ro", Knellel K2AES Con·
did and probing e..mina, ion of wnrl~wide em
b."y and (alleged) espionage commun;cat;an.
'y"e"'" and networks. $ 10.~5

15093 1993 Shortwave Directory (St h Ed .)
by Rl'!> Gro"e b"'n.i.ely rev;,ed. Ihe ....'" 199J
Shonw... Dile<'''1}' i, 'he cn"'ummate DXe, ',
bi ble for ,he first 30 Mil, of radio .peetrum, in
clUding up-'o-d..e and KCura,e. $21,95

2ON093 Vintage Radio 1$87-1929 by M" 0I.an
E. McMahon The ' u,IHJri,,,,i.c fefe,ence boo~ for
hi"ori..,,:md ooJleclO... $S.~5

2tlN094 A Flick of tne SWIteh, 1930-1950 b}'

M"r~,," E. M,'Malum Di..o.., the f.<I.~m",inM

hobby of radio collec'inl/.- $II,~5

07R26 World Wide Ae ronautie8l Communi
cations by Raben F.. Evan' A;,.rafl/Ai, Traff",
Con'ro l, AI,e,afl/Company Dpe'ation., Aviali""
Wealhe, Broadea"'. Ae'ollaulical Flighl Te"'.
Wo'ldwlde Military Ai, Foree•. Aem Search &
Re..uc, Aero Law Enforcement, NASA fll~h ,

S"ppon, Aero l en'" & Abbfevl.li"", and Aero
Tac'ic.llden'ifJ<", $Ii,95

l 1T89 Scanner Modflieatlon Handbook Vol.
2 b}' Bill Creek Ik~ i' i,- a comf'""ion '" Vol. I.
In foct. Vol. 2 h",. <eclion Ihat pmvides impmved
.ppro;\Che< ond updaled 'echnique. for the n>nd, in
Vol. I. There', IK ....'" "",il;ng nxxlif",a,io"" fo'
popu i........""'" $ l7,~5

O3ROI World Press Services Fre qUfl ne le s
(RTTY) Naw 5th Ed A compreben,i.. "'00",,1
'''''erinM rnI i",eletype new, ,noniWring--eomaln.
all inform alian _a ntenn, . reeei"lng, Ie'minal
uni", pi", Il1ree e",n.,i.e frequency 11>". $II .~5

O4M54 GGTE Mena Tutor From begin.... 10 Ex·
I.. cia" in e"-,y ,df·pLlCal 1"""",-" Code: >peed. from
1 100'" 100 ",ord. per minUI<, 5t>ndard or
F>rn",""h m<>;le. Adjv,,>!>., 'one freq......y. Creole
)'00' own drill., pri<'''e or ..,,,al .n",,, E,,,,,,..,,,,·
form 10 FCC '"'luiremen". 5 Jl4" floppy f", IBM PC
XT. AT. PS/2 or compallble.'. $19.50

O4M55 Advanced Edition $29,95

2O N021 No Code Ham Radio Education Paek·
age Compul" ,,,r"..re pocka""" 1",lude' cooljllllef
.ided 'in<l tuct;on ",n",,,. (IBM comralibkl, 200
p:q;e Ham Rod., H:lIldDook. $2ll.!IS

2ON022 Ha m Dparalor Educahon Packa!l"
Compu..' ""n" "e conlain, fI.. IBM .ompatible
di... "" th ,II ~ue"ion, for all li<en.. d ....' . pi",
"Morse Academy" code ''''''''1ing ",fl"'''''' th.. t1k"
y"" from 1).20 "pm. $1lI.95

Lanza Coc1e Progfllms-{A"" loblo on 5 114" diok.)
In.,pen,i.. C<lIIlplete "'''''y g"id<: eode program, for
both theC64/128 Corn"""""., and lhe IBMcoo'paIl.
bles, Program, indud<: upalled AX que" ioons. mulli
pk: ,'boice an,,,,..,, formvl..... schema'" 'ymbol>. di·
"8''''''' ..-.l ';mvl.,ro (VE) ,ample le.!.

JB M Pim. Cornmodon: 1':>0. Price
l"""",e JBMOI COMlI1 $14.95
Te.h IBM02 COM02 $14.95
Gene",1 IBMll.l COMOJ SI4.~5

Ad."""e IBM04 COMQ4 $19.95
Em. (Ne", Pool) I BMO~ COMO~ $1 9.~;

IBM06, COM06 IBM/Co mmGdo re Tech No
Coda-Lanze Code Progra m Contain' .Illl>o
aul1'l<lrittd FCC que. li"", ""d """,e" v<Cd in 'e" ing
f"""vla., ..hem"", 'ymbol" di,gram".nd """pie
<"-" r,.. p.",ing lh' lie" l eenniei... No Cnde lieo"'e.
514,95
IBM97 Amateur Radio Part 97 Rules 1""lude,
"pd;lIed, ""'ised Com",i,..",,', Rvl... Sq><ember 30,
J%9 5 1/4" di>t IB~t compll'ibleonly,59,95

VIS S tudy Cards C""'pIl(1, IIp'lD-dm Aa<h C.,d<
",i,n Key W,..ck. Under1 ine<1 Qui, "" back. Form , la'
",,,, k.d 0"'. Schemalic,., you' rin~erlip,. Used
SUCCESSFULLY hy .~.. 610 ~I ~

~OVICE VISl)1
TECH vrsor
GE~ERAL vrsor
AOVAl"CED VI SOl
EXTRA VISQS



ARRLBOOKS

NEW STUFF = = = = -

CODE TAPES =======

" .00
" .00
" .00"...

Wayne 's BOOk " We the people" De cla ,e
Wa r! On Our l ousy GQYemment by Wa)'1IC
Grrrn A "muSl re-.d"' fOT overy Americon I..·

p.ye'. Sol utions to «ery pro bkm f"in~ our
go",mll1l:nt tod. y. 512..'5

73T13 ~aa ck Breaker" $5.95
13+ ,,'pm-Code group••soin . at a bri, k 13+
"'pm .w yon' lI he re.lly at e.s....hen YOll.it d""n
in fron' of a """Iy-<:yed .oluot"", . " miner who
".n, .ending you plain longuago code at only 13

"'

AR2063 Completa DX'e. (2n d Ed.) h.,' Bob
I.<>drr 1V9KIII Learn ho... '0 hunl DX :lr.d oI>t<tin
h.nj.to.g<t QSL c.nI>, \ 12.00

AR2065 ARRL Antenna 8001<
The: ...... 16th Edition represent. die be ,, :lr.d ""'"
highly n:g:udcd inform"ion on anten"" fund.men
lal>. tran,mi" ion Ii...... de,ign. """ construction of
..ire antenn... SlO.OO

AR2 103 Satellite Anlhology The: 1.<0" infor
mation on OSCAR, 9th'ough 13 .. ,..11 as !he RS
""elllte., the u ", of digi,,1 modes. trockio~ .,,[en·
"a., RUDA K, mlcrocomp",",. and more~ \$.00

AR3293 Moree Code: The Essential Latl_
gl>ilge
by L. P'ter CarrOll Jr. W) V KI' E. par.ded and reo
.b.d in it> 2nd . dition, 110 ... to handle di.."""
e.ll, boanll\Ol only 00 [he hamhw' bin "" mar·
itime and . i re...fl f""lu. "" i",. $6.00

73T2O " Cou, egeoos " $5.95
10+ wpm Congr.. ul..' ioo,! Okay. ,he ch.lk:ns< of
code i, ...hal", gonen you this far, '0 doo'l quil
now. Go for the eur. d .., licen... We "00 ih<
code fasterth." XI per.

AR2896 S peca Almanac /» ' A"I""")' fl , Cum,
K)KXK Rec.... ne"" from 'P"«'. \10.00

ARRL License Manuals Complete FCC Q""""
tion pool, ,,·i,h .ns,......

AR2375 Technician Ctass
AR2383 Ge na' ai Class
AROHl6 Advanced Class
AR2391 Exl,a Class

AR3165 The Sate llite Experimanle,'s Ha nd
book, (2nd Ed. ) by Marlin {J<..idojf KlUBC E. ·
panded and ""vised. Foeu,ing 00 'a",Uite< buill by
..-.t for die intern.tioo.1radio . matont community,
$10.00

S S 6756 Wa,n in9! The Electriblty Around
You May Be Hazardous To Yo u, Heallh by

Ell,. Sug""""n An in.aJuobl. guide 10 die ri.. l , ~f
.Iecrr"",.gn.. k fields and 'lel" yoo c.n toke [0

prorca yourself :lr.d your fan,iJ~. $1 1.00

73T06 "Tha Stieklar" $5.95
... " pm--Thi, i. the pn<~i<e tapc: for tm "h,,,",·
. ived die , " .1"" "'p<,'M it', . ho the lape for ,h.
N""ic. 000 Technid"" Iicon.... It i, compri;ed or
one solid hour of rode. Qlano;:ter> are ><:t .. n "pm
ar.d 'I'><ed., , "pm.

zrros "Ge nas is" SS.9S
5 "' pm~Th i, beginning "pe. t. ke' you th[Ollgh
the 26 klle", to number<. and n"",,,,,y punc·
lItation. comple<e with pr"",i,,< every step of the
w,y.

AR04n Low Band Dxing
110"· to~ the eh.lleng", of ,he different fonn.
of 160. SO, and 40 me"" propagation ...ith .ff",-~ i l·e

. nlenn"" cq uipmon' .•nd op<rotin~ "'ategi...
$10.00

AR2456 FCC Ru la Book (8th Ed.) A mu" fo,
every '<live radio am. te" ' . $'.00

AR203 0 Your Ga te wa y to Pecket Ra dio
(2nd Ed.) T. II. e.e'ything you n«d 10 know
about t~ i, popular ...... modo. 512.00

AR04 37 ARRl Ra pea tar Dire c lo ry 1992·
1993 1'1.00(" ii>ting' with digipe..e". b:lr.dpt"" ,.
CTCSS (Pl(Hh) [000 chon. frtquency cooruino·
t"". ARR!. ,peei.1 ..",ice club>. alld beacon liSl
inp fmm 14 Mllz 10 1~G ll z. 56.00

AR1033 Tha DXCC Com pan ion h.Ji.. K.a'·
..an KRI $ Spel l. O<lt in .imple. ,tr,i~htfo", ..d
"'mI' ..hoi ~"" """d 10 be • 'uc,,",,101 DXer. SIi.OO

AR04 10 Vagi Anllmna Des ign A Ham fllldJ.o
,.,ie, po lished . lId . 'p.nded by Dr. La..., on .
SIS.OIl

AR3 169 OR P Classi cs Compil. tion of ARRL
pub lication. on building , oc. i••". Iran, mine".
" ....>Cei••" . ."c..,orie' ,51l.00

AR3292 Your Inlr(ld uction to Morae Code:
Practice casselles Kit inclU<b 'w~ 90 mum'"
ea""tle !apes. Prepare, YOll fo, the 5 WPM M<lf'Ie
code e,am 1o eam yOll' No.ic. licen"e or add higt>.
f""lutnC Y...olkl...i<\e comITO.micat"""" privileges 10
)'"'' « l<Ie.!"'" Tedmi";... licen",. \ 10.00

AR3291 Now You're Ta lking!: Diacover Illa
World of Ham Radio. C""e... e-v<l}'thing y""
need to know to urn yo", f'M Am.,e", R.d io Ii·
con... Mon: lh.. a stlldy quide, this book ...ill help
you .. Icct ~uipmen, fo, yoo, ham radio 'laliOl1
and ..plain 110... to '"' il up-------.: verything you' ll
...ed to lnow ' 0 i el 00 die ai, ~ SI'I.DO

AR1250 l og Book-Spind $.l.SO

ARA341 tnterfe lllnce Handbook RFI , l<lIth·,
up. ,i ene. in ", I. ing inte rfo ren« probl.m,.
5t 2..00

AR2197 ARRl Data Book Valuable aid 10 !he
RF de,ign cngi"""r, lechnicilll1, ,000io .mo«u" and
e,penment.r. 512..00

AR2960 Transmis sion l ine Transfo'me'.
(2n d Ed.} in' Dr. Jun' S"'ick WZFMI P..Clic.1
de,ign, and 'pecific in[<>mI.ti"" on con'tru<'1ion
te<hniQ"'" and ""'CO> of material. $10.00

AR2 111 Hints and KinkS ldeos for selling up
yOUi geOf for comfortable, efficie,,[ oper.. ion.

""'"

AR048fJ Wl FB's Antenna Notebook h)' Do".
O,MdW 11'1 FB G<l the be'il perfonttaro<:t OUI of un·
oOt",, ;.., wi... alllen""" and veoic,I•. Build lu"""
.00 SWR brid~<:> . SlI.5Il

AR034 8 QR P Nol.bo ok by Doug Dd'd'"
"'/F8 Pre'ClllS eon" nlClion proje<:'" for the QRP
ope"!"'".$9.50

AR4141 W1FB' a Design Notebook b.,' [)('"g
tkMaw WIFB Filled with ,imple praclicol pmj<x~,
Ihat c." be huilt u,ing readily ... il.blo co mpo
n.nt< an<! <""',""" hand "x,k \1 0.00

AR19B3 ARRL 1993 Handboo k (69th Ed.) 3\1
, h.pl.". f.'IUfin~ 2.100 "'hi.., fi8u"" and ch..".
Comprd>eo,i••, ..ell OIg....iud 0tId .ffordable,$15.00

AR10864 ARRL Operating Manual (4th Ed.)
Inf,.rm'lIion 01\ how 10 make ,he be" u" of )'our
.13Iioo, including: in!uhcing home compute",
OSCA R. VHF·UHF. $17.00

AROl94 An tenna Compen dium Vol. 1 M. .. •
ri,l, on vcnic.h, qllild>, 100"", Y'~is , zed"ced size
. n,,,,,.... "'lu"" Smith Ch.n., .,, 'enn. ",,!:nin.
,ion. $10.00

AR2545 Anten"ll Compend ium Vol . 2 Co,
er> '.Rical,_ Y"l'i., quatl. , multih:rnd and ~rMd·

bID<! 'l""""."",enn, ",la:1iun. $12.00

AR2626 Companion Software for Antenna
Compendium Vol. 2 3 114* MS-OOS fJopp~.

$10.00

AR2200 Antenna Im pe da nce Ma tc hing ")'
lr i/f",d N. e"rOll Mos' mmpreh.n'ive book wtit
ten On u, ing Smith Gla", in ,olving imp<da",-e
,n'lt<hin~ problem;. \15.00

AR0402 Solid State Des ign (io;><>:j i>a,ic info,·
malion. ci'("IJit design, 000 appliC3.tion;; d=:tip
lio", ~f ",,,,,ive". tt.1ll'mille.... powe. ' uWlies. and
to" "Guip"',,"t, $ 12..00

AR3193 We , th e r S ' le llite Hand book (4 th
Ed .) by Dr. Ralp!> Tauar/ \\'88DQ7 bp.nded
an<! ""bed 10 ",!kcl [<xIoy', ...e.dler-fa. ",,.lIi,"
to<.tlnology. $lO.OO
AR 3290 Co ",,,,, n ion Sottware tor Weather
Sate llite Handbook 5 I I~" MS-DOS Aoppy.
$10.00

UHFNHFIPACKET'= = = = = =

ANTENNAS = = = = = = = -

BOOKS FOR BEGINNERS ===-

..--------------,I Uncle Wayne's Bookshelf Order Form
I You may order by mail. telephone, or fax. All payments are 10 be in I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Expiration Date - --

O VISAO MC

_ _______State _ _ Zip _ _

OCheckiMoney Order

City

TOTALS

OAE

Telephone, (603) 924·4196 (800) 234·8458

FAX, (603) 924-8613

Mail : Uncle Wayne's Bookshelf, 70 Route 202N,

u .S . ordel"$ s hippe d UPS, (Ala s ka " Hawaii s hipped via mail.)
Airmail to Canada lind all oversees orders FOB Peterborough, NH,
Make c hecks payable to MUncie Weyne' s Bookshe lf.'

I Item Title Qty. Price Total

SHIPPING

S HIPP ING TOTAL
All OrdHS add $5.00 sh ipping.

I US funds. Allow 3 weeks for delivery.

I
I
I
I
I
I
I
I
I Name

I Street

I
I
II Card#' _

I
I
I
L _ Peterborough, NH 03458 UW039J •------------_..

OSA95 Easy-up Anlen"". fo , Rad io l isten
ers a nd Iiams b)' EJ..-ord M. Nail Like [0 leom
00.. to eO'''lJUCl low-e"'l. ...,y ~o""rc<1 anteon..?
$16.50

and fun. Introd""" yOlln~ people to amateur rndio.
51.'15

01 P22·2 The Packet Radio Handbook (2nd
Ed.) b)' JOI1mhan l. May/) KRJT .....the d.finitive
guide to om".u, p.1cl;et ope...tion.---G...yn Reedy
WIBE!. Only $15.00

03 R02 RTTY Today h." Dav. Ingm.. K4TWJ
M<»t comprcllefl,i.e RlTY guid< «er publiohed.
~...

2ON100 Electronic s Build and Learn (2nd
Ed.) hy RA p,nrold Comb..... lheory and pracri<e
>0 that yOll can "Io. m by oomg," \ 1l.50

2ON099 Digita l EleCl,onics Projects for II.
g1nna'$ b." OW<'n Biw,p Con,>in, 12 digital elec·
troni", project> ",ilahle fo, the reginne, to buHd
with lh. minimum of"'Juipment. $ ll.SO

AR2073 NOvice Ante nna Notebook .... regin
n." guide to ''' y and .ffeetl.e am.nna, and
lit"." you can build- $'.50

AR28 71 W1 FB' s Help for New Harn e by
Dou,~ DeMa..· \f!/FB Complote for die ....come' .
Put tog.the, 0 , tation:lr.d l;<l on die . ir. \ 10,00

AR2:266 First S teps in Radio />)' Doug tkMa",
WI F8 Seri., of Q5T ""iele.. $5.00

2ON106 The Easy Wire Antenna Hendbook
by Da,', / IIgm m K4TWJ. Give< yO" all of Ih.
1ItC<kd dimon,ion, fou full r"".... of eosy 1o bI,ild
..... ''''''' -'ky ...ires.~ $9.50

01A70 Practical Antenna Ha ndbook
by Ja~ph J. Carr DO'ign. build, modify. and in·
"all your 0'''' antennas. \11 .50

10A342 All Ab<xlt Verticle Antennas
/>)' tl'illwm Orr Comp""he",ive CO\'engc of am.
teur communication,. 510.50

20N01 9 U.S. Re peater Ma pbook b) lVillin..
Smi,!> 116MQS TIle Guide fo' II....Jin~ rndio .nI>..
leUN. $'J.'15

09V11 The Basic G uid e to VHF/U HF Ha m
Radio h)' EdI>'ard M , Noll Pro. ide, , fir" ,itlo in·
tr<llluetion to the 2,{> . nd 1,25 m.te, b:lr.d... ....11
as 23. 33.itl><l 7Ocm. \6.50

02042 Digital Novice />.1' Jim Grubb, Gw ed 10

make you a mon: kno...IetI~.ble p.1nicipant. S8.50

01A67 S ho r t wave listene r ' s An tan n a
liandbook Pri m.r ..",nil, 'heory. 513.'15

05C25 S.s ic A.C. Circuits A ,,,,p-bptep.p
pmach f~, the beginning , ,,.den[. 524.50

05E5O fun Way Into Electronics hdtlng
bulld:lr.d Ie:om pro.i«-~" $'1 .~5

05E51 On a Even ings EleCI'Onic Pro jects
Ea,y in..peo,i.e one e>ening prop-.s. $11.'5

2ON018 Techn ician Class U oe nse Manual:
New No-Code /». G"rdm t \\'<>/ Thi, book COV~"

C\'<l)1hing )00 need 10 I>ccome a Technician Cia"
l1.m. F..0f)' questi"" and .,,,...'" 00 the e"mina
I;On, i, fo<,r<! in lhi, nne book. fCC Form 610 ap'
plicatioo. S'J.'15

2ON092 The Wonderful Worl d of Ham Ra
dio by Ric/lO rd S'iI/llit, KB4LCS Simpi., clo."

104345 aeam Anlenn, Ha ndbOok
by William Orr alld Stuart C"""," E• • rything yOll
n<e<lto kno....bout be.m de,ign, c~"'tl\JCtioo,..-.t

ope,.ulo,,- $ 11.'15
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morning hours. S/'Iorl $kip between 100 ...,
1,000 mies Gn'og the day, IWld beyond 1.000
miles II rqt. shoukl preva10n "Good" da)'$.
The 80 and 160 meIer bands should show
fairly good OX after SU'lSel. wiII'l 160 peaking
aI milnghl: and again just before slllrisa. OX
on 80 metlllll sholAd be good at these times,
end short skip up 10 1,500 miles or so should
be good during nigl'lllime houri; . • • again on
the "Good" days, "'Fair" (F) and ' Poor" (P) or
"Very Poor" (VP) days will seem almost Im
possible .. . with Itle lower HF bands allectad
least and the higher HF bands al teded the
most. Even on "Poor" or "Vel'} Poor" days, an
oceasionaI opel. III may OOCU' on nor!ll-soIAh
paths across the equalor. Enjoy Uarch: it
W1ttobe illl",es!Iilll· II

co..,. • ..

3 F-P

10 P

17 f ·P

24 G

31 VP

CENTRAL UNITED STATES TO:

WESTERN UNITED STATES TO:

EASTERN UNITED STATES TO:

-'.
- ,- ,...
...... 'OO~- ,........ ..
"" .

_ ... .. _ . to ..

~...
'- '--

--

_ ".
< , ,,, • •

''''.''

--

--

.... ......

' ''''-''

-

._.- "',AWl. .... ..

-

.......

.........

_.,..-

•.- ,_,... '0_.

._-

..-_.....,--_.._.
u .. .

MARCH 1993
TUE WED THU

2 F·P

9 VP·P

30 P

23 G

16 F

1 F-P

MON

8 P·VP

22 FoG

15 F

7 F·P

SUN

28 G·f 29 f ·P

14 P·F

21 F

Unelpectad BeneliU

You may tleve notK:ed thai De
cember 1992. ordinariy expected to
e.tlibrl poor OX eord1ions, was un
usually~ 'nd a "GDOlf month
lot Ox. ct.oe to thII solar~ rising 10
value. between 140 and 160, and
magnetic lie l4 indICeS lower t han
usual WI!h I quiet fllld. These are
!he .....0l1oI4 IhiII prevail as \tIis lU
umn i. being prepa red and
frank1y-somawhal 01 a surprise to
\tIis l\IAtlot.

On "Good" (G) days, you may e.·
pect lailly good operW1gs on north
south paths lor the 10-1 2 meIer
bands, in thII I llamoon, and also e. 
cellen! sl< ip to Al rica and the Pacific.
Openings 10 Europa will be tewer,
but good short skip Irom 1300 to
2300 miles during dayligh l houlS
should oceur. The 15 end 17 mete<
bands should provide good world·
wilia propagatiOl"l on "Good'" days
dumg the dI}'I9t hoi.n , arde~
lent Ira n...quator ial condil ions ,
peaking dumQ the allemoon hou:$,
The 20 meter blind W1t 10be very
good from sunrise to sunsel. ..til
concMior4 pe8kng dumg !he early
morning Ind mM:l·,hemoon hours.
The 30 and 40 meier bands will
show fine OX oppotlunities during
the lata alternoon and through the
evening houl\l, end Ig8In in the early

.Am Gr3y WIXU
210a.Il*IQrde
P.y$OR AIBS$41

TraditIonally, March can be a val'} good
morth for Illlio propagation 0"1 !he HF bands.
The spring equino. on March 21 brings 12
hours 01 darkness and daylghl. and !he i0no
sphere has good UV excitation once again.
March is el$O e month 01 wind and storms so
you can look 'orward to some days 01 exce ~

lent HF conditions and good weather, as wei
BS some days or very poor p<opage1ion end
weather. The daily ctlert shows the poorest
propagatiOl"l eonditions during tne week of
Mard'1 7th to 14th. "Good" p<opagalion ls IX'
pected betaeell!he 22n:;I and 28Iti. whle oriy
"'Fall"~ is _didpaIed lot III rest 01
thII mr;Rh, ....... COI O ' OllS may be
VIII'} unsettled and the ionosphele
variable lrom day to day. Be aware
01 the possibiMy of some extrema
weather 0"1 III days st.mIITICing !he
ll'lh and !he 12th. Propagetion can
be very good or vlIIY poor immedi·
ately IoIowing I solar ftare or some
other major dtsllHbance 0"1 \he SU'l.

UsuaRy a 'blackout" is 'ollowed by a
day or two 01 very good eceemcos
on the HF bands, March 30th and a
day erther way could be "Very Poor."

Consumer Complaints YllfSation. foIow up !he cal WIIl'I I letter ,,"-
We get a lew len,,.. .very ..ell. from erati'lg !he mai'l poi'lts oflhe I.I'llIel'$landing.

hama who are having a problem. real or ""ake aure you live the company wtfi-
imagined. with one of our advertISers. Every cient lme to process roor ordet. Unless you
once itl awhile we are ale1led to a real scam. tlave paid .1lI18 lor ned day deli'Jety. mosl
and we qUickly take appropriate achQn. Most compatlies use regular package ~ivery or
01 the lime, though, the Pfoblem ends up be- parcel post. ThaI can take week.s to cross
ing euner a misunderstanding by the cus- the country, so doo~ compare llle speoo of
remer, an honest and ccrrectebie error on the company in the next town with one
lhe part of the business, or some rector be- hallway across the globe.
yond the control of either that nes been If a reasonable length oltime has pa!l5ed
blown Out 01 all proportion by OM or both (lour to Sill weeks ~ pretty standard) and
parties. you st~1 have no! rewiYlild your 'em, make a

Even though the re it lillie we cen do phoroeeal and IoIIow ~ up wth littler. lfyou
8lXM: most complU1b olher !han pass them have a CII'lCeIed check or credd CItd bilIlhal
IIong to ee cornparry~ (wilh a stall .., !he company's chafgl! , make sure :tOU
of less !han 10 people. we reaIy aJ'l' oct as ileIutlII photocopies of !hem. You wiI usualy
CO'lSunet waldldogs lor thII aTIal_ i'ldus- fn:l tI\iIl any delay il shipping your prodl.Cl.
try), we are glad tI\iIl our ..Iders i'lfonTI us to you is elu$lld by: I ) the product _,
01 when they're having problems. EveI'} shpped, bUlhU 00vi0usly been bst illtan'
once in a..nile. esperiAly ' one 01 us here ill. st or b) some patI or ~em ill on baclI ortIet
73 happens to be Iri&nds 'IWilh someone ill. from thII eGflllItlY'. 1I.q)Iiet.
the "offending" eompany, ..1 make a phone A~ should nor cIIatge your erediI
eall or two to see if we ean get Ih ings card unteu Ihey haYe proc:es.sed ee oroer.
straightened out. II your ortIet lias been shipped, !he eompany

The OCher day I received a six-page, pno- ean put a trecer on it. This mi\t1l talce a day
tocopied newsle tter that wet dadicated 10 or two , I)ut ii's noltha eompany" !aull.
eomplaining about a klngtime 73 advertiser. Checks are deposited on a daily 01' weekly
~ appears lhat this guy g011ieklld 011 at the basts, so it is possible met you could have
company, aod tnen sought out and found a received the canceled check betcre recaiv-
bunch 0' other people who had complaints ing your aem. Either way, you have l/1e right
about lhis company, and he put them all 10' to eancel your order and receive a luI rafund
gelher in thIS newsleller·type arrar>gemenl if you haven' received the aem wrthin six
and mailed it out to a bUtlCh 01 hams (or weeQ. You don' have to be nasty about it.
maybe he just mailed ~ to us). The thing thai Simply into<m the company in wrrting Ihat
is unusual about this irlsIara is tI\iIl I hap- :tOU are eanoeing your order.
pen 10 be friends W1Ih the prnidenl 01 lI'Ie II you anady haYe ee tJn)Cb:l lYId are
~ in queslllll'l lrld ........ atways iound tIOl pleased wilh it, Inl nU' sure II'I8l it is
him 10be one of !he nCuI guys il !he ama- installed eorreetIy and thai you Iuty under·
1_ radio inc1.Istry. I have used his products stand tIow to operate it. A Irierdy eaI to ee
.-.d have never had a pollbleo ii wilh t!'Iem. In eon'.-ny Ml lISUaIy gel)'O\l aI!he~ you
fact. my expenence lias been lIIallhis par- need WI f9.Irilg OVI tIow 10 inslaII or operate
ticular company is one of the best when it some 01 thII corrc>Itx pieces of gear we use
comes to helping customers who have prob- these days.
Iemsor questions. If you IM y leeIlhal something ill r.ol nght

Jusl last week, we gola call'rom a read- with the ilam, it'$ worth a telephone call to
e, wtlo was havnga p~em gelling some· tha company belore shipping the product
l hing shipped trom a mail order company. back to l hem. Rem em ber, the compeny
He said his check had beiln cashed, but he wants you to be hap py with Ihe prOduct,
had nol received his prod\lCl yet. and il had That's ho w they stay in businass, They
been ·almost tour weeks.· I asked the gen- aren't out to screw you, but if you .tart
Heman wtlether or not he had writlen to the llCream.ng at someone on the phone about
eompany, inquiring about l/1e status of his lheir "piece Of crap lllat doesn~ work" you
ordat. He said he had called, I)ut was con- probably won' make any Irlends. ExpIUl tha
neeled wah an answering machine (with problem you'" having. and give tham a
many small mail order~ies bei'Ig op.. chance 10h to Don' e~ !he person 'IIIfIO
erated patI-time from people', homes, lhis is answers the phone to lG10W what you're talk-
nol thall,l1usua1). I~ bolted up !he ad ing atIoul Also, Oori' be surprISed if you gel
WI a recenI issue, and~ there in easy-lO' lransferred around a~ tmel or • some-
read type was "please dow 4-6 WHkS lot one oilers 10 "-ke a message and hive your
delrvery.· I pcW1Ied this 0VI1O thII gentleman. cal returned later. Reiioerllbe.., lhefre tryng
who dldn' seem to feel that the eompany 10 help you, and they are fuIy aware thal ~

should cash his check be'or, he reeeived i. in their own best interest to solve you r
his product. I lned 10 exp\U'l hOW that hap- problem.
pens. but this guy wasn' interested. By now If you have to return the fem lor repair or
I knew that this ham was more eoneemed replacement. include a brief nole outlining
w~h bitch ing than he was in rece iving his the trouble you're having and anllCtt il lO the
producl. I advised him to put everylh ing in piece 01gear. Also, include a letter (keep a
writing and send it to lh e compan y. It he photocopy) outlining what you were told on
didn'l hear anything in two weeks, I inviled the phona and asking lor what you want
him to call me again. ("Please lepai r end return 10 me •• ," or

While il is importanl that you share with ·Please return my purchase price •••, .
us any problems you 're having with our On'Y after you hal"e extlausted all other
adver!ISel$, we would I d be bener oil if you avenues should you bother to conllCllhe
mada sure you aet ul ily h.... I problem magazines. We usually can' do mUC/'l ...
before as~ us 10 look into it. at before cepI nole your ~Il'll.. If WI $I8It getting
unjustrfiably slandering the IWTIll 01 a good a lot of~s about the same adYetbs.
~. Itwe '"' look no it. but a Ingle dis'l'isfiad

II you th ink you have a eomplaint. the customer lloes nol mean !he~ is n.ro
IJtst thing to rerntrr*>et is 10 leave I paper by a bln:h of erool<s.
tral That means al of your eontaeI wiI!1 the It lias bean my ._"",.~nQ~ ........ "'"
~ should be in wrilllII'l IomI. and you lew 1X(:IfltiDns. !he amateur~ ildu5Uy is
must keep copies of everyll'ling. When you lIIrvic;ed by some 01 the nites! peooIe and
""ak wth someone on the phone, get !heir most honest companies anyvAerl. As long
name and make a l'IOle 01 ft, as well as the as we al trail each other wiII'lllillle respect,
l ime and date of the p/'l()(la eall and what I'm sure that your problems will be solved.
was discussed. II something important was Usually all il lskes is a ~1I1e communocellOO.
mplied or promised dUrJ:'lg l ha phone con· Isn't lhat what this hobby is all about? II
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KENWOOD
...pacesetter in Amateur Radio

act i estone
Kenwood unveils the world's sm allest HF transceiver

HF is going places-thanks to KerYNOOd 's new TS-5OS,
the smallest transceiver of its kind in the world . Prtwid-
ing high-performance com- munieations with go-any-
where convenience, the 15-505 is your passport to
freedom. And whether used for mobile operations and
DX-peditions, or in afixed installation, this rig packs apOINerful punch. Maximum output
is lQOlN, and there's afull range of advanced features-including 100 memory channels,
DDS with innovative " fuzzy" control, and AlP tor superior dynamic range IF shift and
ON reverse mode help reduce interference. while a noise blanker improves clarity. For
user-friendly operation on the mow, there's a multi-function microphone and pcserful
menu system. And theTS-5OS istully equipped for split-freQuency operations. Test drive
one today.
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