


IC-2j·If}H ,.itb supplied HlI·7j DT.lIF .lticropbolle.

o
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USt.') lind 3 fnr simpln Sl1lings, The
M.mory Allocalion Fundion allows you
to divide the memory channels between
bands to suit your prcf('rences - 20 to
110 mcmones can he allocated 10 a hand
for a 2 band total of 100.

The A,lo Repeelet' F, .riotl amomati·
callJ.' sdects the proper duplex offset
dim:tiOll , a11_ inR )UU to work repeaters

.ith ease.

TheoptionalTOIle Sta. FIIlKtioll scans
for and SCl~ the suhaudihle Cone
frequency being transmitted by another
station for you, Thb is cspedally helpful
when lnt\(']ling In unfamil iar territory,

1~2700Huub suP#ied Hij~1

OTJtF.lI icrophone.

lCOMAmerko, Ill(, {0I'1lO'1I1' HeoCqUllfIeo
2J80·116th Ave. N,E., Ifllevue, WA9800.

Sta. FlIlKlioll. Ju!lt a.~ lIith the 1G-2700t1.
the IC2,HOIl . i ll automaticallJ.·select
the proper dup1<'xand offset direction
fnr repeater operauons. It will a1~o

scan for and set the subaudlblc
tone frequency hd nKtransmitted by
other sta nons.

dials and swi tches for earh hand are
duplicated, providing true dual hand
operation in \'IV. UIlJ or VIU modes.

The supplied DTMF Mkrophon.
pfOl,'idesf " lI remote con trol oftill
t r tlfu crJr rr fllnctionJ. The optional
W"n'tu I.frcntl MiuophoH also
pfOI,ides full control. The IC l700H
(011 ft't'll brrontroliPd'" II ptmengn
in tbe bod seat ofII IffJide! Talk
about hack seat drill/lg,'

TJ-.IJNniut'd fTl'quencil'!i are automati
call}' entered Intomatch Pod Memories
for ('a..;y recall. Each hand has 6 scratch
pads, .i for duplexsemngs (repeater

Di,P'a, is ea.~' 10

\ ; t"l\' and operate,
even while drfvmg.

The 1t:'234ulI
features 110 Memory

(hannels (each band
has 50 regular memories , 2 scratch
pad memones, I call channel and
2 scan ed~) .

0.. PIS. b tiM (oatlol, a1101l' \'011 to
adjl1" funcuons 011 ~uur le-H-iOIl with
a sin~ pUAA or a button. This oIJm
incrn<oed optT.Itingconvemence and
safl't) .hile dril;ng,

The 1G-2HOIl also offers both an Aulo
Repealer Fundion and optiuual Tone

lIi reIN.s IC-2700HJ£II·9O infrart!d mic (optional).

Tile IItW K·2100H
or IC·2340H giY'
Jotl I dIok••,
fea1 l11' tS and bldge!.
Choose Ih Olle rillt
b,sl fils ,ou l eNS.
Either way yOIl win
••• It's on ICOMI

•
Ice

1(·2700H
The 1(·2700H

features a
Detochable Front

Panel. With the optional
mounting kit you C2J1

moont the facrpl:.lle in an l'2.\y-to-!>t"t

location "hile keepmgthe main bodv in
a secure place, such as the trunk ofjour
car. 'Ilil lh iL~ Eosy 10 Rta4 Display. all
indications are \i~ibl{' and separate for
each band prolitling safe operation
while dr i\inji\_

The IC..270011 ha~ Independent (ontrots
ond Switches for each hand. Oflcn·u'ied

1(-2340H
The IC l J4tlll offers l.oep••dt.1
(Hlrol,.1ICI Switcks for each hand
(\f()I)Ull , Mtm o l"' /Cal l. Volume!
Squekh and m.ain hJning dial ) for TOle
h1111111l11 OperalkHI_80dl fTl'q1lffiCies
an' --surktod" for quick \i sua] reference
and greater dm;ng :ufcty.

Easy to read in ambient light or
direct ~u nliRh l , the IC-2340IB large

s•••
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s, $49 ea.
"Bp·l50 130 · 500 MHZ
ItHP-BOO BOO - 2000 MHZ

$189

ATH 'M SERIES FEATURES:
• Easy to use - simple controls
• Ultra fast response time
• Extra BRIGHT LED digits
• AC or Battery operation
• Maximized sensitivty

k ATHTM Series
d Below 200!!

ACCESSORIES
#CG-90 Soft Case for all models ,$12.
!lTA-90 Telescope BNG eotenoa 12.
ITA-9O-l Telescope Elbow BNC antema 16.
#R[).l50 150 MHZ Rtbber Duck anlerw'la 16 .
,RD-2750 27 & 50 MHZ Rubber Duck anfenrla .28.
#R0-450 450 MHZ Rubber Duck anlema _ 16.
ffRD-800 Cellular phone band AD iII1lema ..29.
* C/6A ABOVE 7 items, SAVE $3099.
#M·207·IC Interlace Cable MFJ ant analyzers l 0.
ItP· l 10 200 MHZ l X·10X probe 39.
1lP·.22 Low Pass, Audio probe 25.
#DC-l0 Oirect.50 OHMprobe ..............•............20.

A1H·1D ATH·15 ATH-30 ATH-5D
$149 $189 $249 $289
reg $ 1 79 reg $23 5 reg $29 9 reg $339

Extend readablilty distance with
ItLP-60 DC - 60 MHZ
"HP-400 400 - 1500 MHZ

' 8 14

FREOUENCY RANGE 1 MHZ- 1 MHZ- 1 MHZ· 5HZ-
1200 MHZ 1500 MHZ 2800 MHZ 2800 MHZ

AUTO m /GGER & HOLD YES YES YES YES

SIGNAL BAR GRAPH NO YES YES YES
LOWBATTERY INQ. NO YES YES YES

ONE-5HOT & RESET NO OPTIONAl YES YES
HI-Z LOW RANGE NO NO NO YES

· -
OPTION ' H ST·1S is a high accuracy, high stability, lime base upgrade that
can be ordered with any ATH series model (O.2PPM TCXQ) $100.

M<!<!!>U3lilI
ECOllOll l'f Frequency CounIer
' -1300 MHZ. 3 gate times.
Hold switch
(No ATH or Bar Graph) ....$119.

Four



IlNlll..YZEll $895

6·x 12- x 16- (lhW ltD)
(only 16 LB)

SAIIOOC SHOWN
$229' .00

.2-I.3G1h SAlJOOB mE ULTIMATE LOW cosr ANALYZER
Quality & Performance that's what ITC Spectrum Analyzen are
known for. 80 dB on Screen. -110 dBm Sensitivity, Center Frequency
Display, +1- 5KHz Narrow Band Filter (for SKHz resolution band
width) SO MHz Marter. DISPERSION ZOOM. Baseline Clipper,
S'M:q) Speed, Adjustable Video Filter, 40dB of Input Attenuation .
Standald on all ADVANTAGE S....= Anal_ special. The
SAl300B and SAI800C provide Laboratory Performance at a fhK:tion
of the normal cost. The SAIJOOB $1895.00 -SAI800c .2- l. l GHz s:
.8-1.8GHz $ 2295.00. Add a 1.3GHz Tracking Generator to any unit

1-1300 MHz In One Sweep $1895 MADE IN THE USA
ALLNEW SPECTRUM DISPLAY MONITOR PLUS FULL FUNCTION SPECTRUM ANALYZER
LET THE SASOOA SPOT mOSE HIDDEN SIGNALS
The SASOOA easily attaches to any receiver IF output jack. Providing
8 panoramic signal display of your 1-30 MHz and 30 to 2000 MHz
scanner or communication receiver. The SASOOA is a Professional
Spectrum Surveillance Technology Monitor. A Full Function Spectrum
Analyzer with +/- 5KHz NarrowBand Filter, Center Freq. Display, 50
MHz Marker Generator. Capable of Twring Duplexes, Amps, Filters
Receivers, Transmitters '" Perform EMI, RFI, FCC. Testing. SASOOA
First affordable Professional Spectrum Monitor/Analyzer for all
serious Ham Radio and Radio Monitoring Operators. just 5895.00

IS09002 CERTIFIED
FIVE YEAR

WARRANTEE
REG. PRICE 5599.00

SAVE 5120.00

.." .. , 1 IOIf<
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1.3GHz 1~llI~(I(JI~N(~Y (~O(JNrl'IUl .001 ppm
$479.00

Ca1180o-566·1818
To Order or Info.
Free 1995 Catalog

ADVANTAGE
Carries a full line or
Scopes - Analyzen
Frequency Counten

Generators
LCR Bridgea & DMM'S

Laboratory Performance PROCESSOR STABILIZED OVEN OSCILLATOR .001 ppm
ITC FClJOO: the flnt tnl/y Accunte Iqw cost Frequency Counter. Accuracy is the II . Frequency Counter
Requirement, The $200 - $800 counters being advertised the past few years are but toys when it comes to accuracy.
These guess-so-matic units are otT 5 to 10 PPM over temperature &. time (That's +/- 6.000 -1 3,000 Hz at 1.3 GHz)
The FC1JOO is accurate to within +1-13 Hz at 1.3 GHz 0-40 degrees C. Sensitivity is < ~mV 1Hz to 13 GHz,
50 Ohm &. 1 Meg Ohm inputs, LP filter, lx - lOx: input An. Frequency Measurement, Period Averaging, Time
Interval. External Counter, Freq. Ratio, Hold & Reset Functions, 4 Gate times .01 to 10 Sec. Tired ofgunJ-so-matic
Counters: Serious About Accuncy: Ready to step up to Labontory Performance Accuncy: Call Today & Order

ADVANTAGH INSTRUMENTS C ORP. MASTER CARD ·VISA - DISCOVER - AMX

3817 S. CARSON ST. # 818 CARSON CII Y NY. 89701 Term" COD · Check - Money Order
702-88~234 FAX 702-885-7600 Call Toll F"", 800-566-1818· BBS 310-549-l13ZI
PRICES A SPECIFICATIONS SUBJECT TO CHANGE WITUOUT NonCE OR 08UGATION. ' .0.8. CARSON CITY NY. NY. RESIDENTSADD SALES TAX.

CIRCLE 149 ON READER SERVICE CARD
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"If you do what you enjoy,
and get good at it, the chances

are you 'll end up with far more money
than you ever expected."

Number 1 on your Feedback card

Wayne Green W2NSD/1

Continued on page 76

is lun for you.
When I lOOk over as the editor 01

CO in 1955 I was be ing paid only
$10,000 a year, but wIlat fun. Imag
lne, gett ing on the air and operating
as part of the job description. Going
on DXpeditiOr'ls, ditlO. Getting to test
the IateSl ham gear. Nirvana. Irs no
wonder wnen I got tired lrom that job
in 1960 Ihat I soon started my own
ham magazine. I st~1 love Irylng out
new gear, getting involved with new
technologies, talking al ham clubs,
namtests. and con ventions. ThaI'S
work? Har<le-harl

And though I've never done any al
these things because of the money,
lor some reason the money has al
ways come In. Oh, sure, I've galien
Into financial binds now and then be
cause I haven't paid mWl anantiOn
10 the accounting, but it's never taken
long to get things perking again. At
limes tar more money that I ever
dreamed of has poured in.

" you do what you enjoy, and get
good at rt, the chances are you'll end
up with far more money than you
ever expected. And you'll also lind
that lhem are plenty 01 unscrupulous
people wflo are money-orienled wflo
will try to steal it from yOU.

Speaking (well , writing) about my
aays al WEEB, one of the wrtters at
the station hac! hac! a play produced
on Broadway. -Men Ot lron,- It was
about building a skyscraper. When I
quit to work lor WPIX In New Yot1l:,
Joe came 10 visit me and shoW me
the SCfipllor a new play he'd written .
It was about Van Gogh , Unfortunately
he put il on the seat 01 the subway
train and torgot it when he got 011 at
my Slop. And that was in the days te
10m pholocopiers and word proces
sors, so It was his only copy.

It was never tumed into lhe BMT
lost and tocro. but about three yealS
later his exact play appeared as a
movie, so someone found il.

While I was working for WPIX I got
10 know a chief of detectives in New
York who had an Idea lor a lV series.
True-l ile stuff. For instance, he ex
plained how they were able to get
confessions Irom even the toughest
criminals by taking them around the
corner from the staten house to a
dentist who would drill the suspect's
teeth without enesuietc until he con
reeeec. Then he'd lill lhe holes and
no one could prove anything .
Thought you'd li ke to know about
mat

How'. Your Geogr.phy?

One of the more exciting aspects
01 amateur raeo is our ability to make
friends jusl about anywhere in the
world. A good DXer gets 10 know ev
ery country, anct just about every is
land in the wortd. So here's a lillie
test (Figure 1, page 76) for you 10
see how you'm doing. No fair looking
'em up. Three points for each you get
correct.

Yep, there are some toughies .

Next I put WPIX (TV) in NYC on
the air as chief cameraman. Wow,
was that fun! By Ihen I was being
paid a big $70 a week to have fun. At
WXEL In Cleveland I made $80 a
week as a TV director. And about the
same at KBTV in Dallas as a director.
Then there was a stint at Ailbome In
strument Laboratories as an engi
neer, where I pulled down around
$90 a week managing Air Force
rada r and rad io development pro
jects. That was tun, and lrustrabng. I
saw endless mill ions of dollars being
wasled, wi lh the Air Force happily
pic king up the tab, no questions
asked. I really hate to see money
wasted . , . probably an old Scotch
gene thafs kicked in.

But how about yoo ? Am you work
ing lor a crummy paycheck, or Is the
pay just a bonus tor doing things you
eojoy1lf you aren't anxious to gel to
work every day, and hate having 10
leave, maybe iI'S lime to re-everueie.
Maytle n's lime to look for "work" ttet

pressure from my drall board, I left
college and joined the Navy. There I
was paid a pittance to team electron
res In what I believe was the best
electronic school in the world. Then I
operated and serviced radio, sonar,
and radar equipment on a sdJmarine,
making l ive war patrols. Wot1l:? Ha!
Room, board, travel, education , . .
and I got pa id. The re was a good
deal of exc itement and danger too ,
making it more fun . You can read
eoou t that in my book, Uncle
Wayne 's Submarine Adventures in
WWII.

The government pa id me 10 go
back to llnish college lor two years,
then I got my first post-war job as the
chiel engineer of WEEB in Southem
Pines, NC, , was only being paid see
an hoUr, but I had a baRas an engi
neer-announcer. I'd have done it for
nothing, even wi lh those so-rieu r
....a,

to take the reins $0 I can wrile more
books, do more teaching. and even
try doing a radio talk show.

I was not surprised when ham
dam's pinko version al the Enquirer;
with aboul as much scruples and
credibiUy. Interviewed a couple 01 my
elt-ernployees . . . wIlo were a major
part altha problem, and publiShed a
personal anaclt on me. If any polen
tial employers ever ask me lor a rec
ommendation I'll send 'em a copy.

Ant You Being P.1d Enough?

rve gotten paycheckS all my work
ing lite but, in thinking back, I've nev
er worked for a paycheck. The pay
was always icing on the cake . I en
joyed my jobs so mWl I'd haw done
'ern lor free, My first real job was with
GE, back in the summer of 194 2 ,
testing and tuning transmillers lor !tie
AnTly. Working on radio gear wasn 't
wor1l:, it was greal fun . . . and I got
paid tool

Then , with some not too gentle

clean house and lake over as CFO,
general manager, 73 editor, and so
on . Oh, I can do n. I just peter doing
cmative things to running a bunch 01
businesses. In addition to managing
73 and Radio Fun, there's Uncle
Wayne's acceeneu. the Go lden
Recording StudiOS, the Independenl
Music Produce rs Syndicate (IMPS),
with mall order, distributing, sam
plers, and manutactunnq div is ions.
Then there's "Cold FusiOn· and the
edilor who left to try and start a com
peting magazine. Fortunately John
Kane AB3C slepped in as the new
tech editor. He 's a ret ired physics
professor Who's worked at several
unlvers"ies and put in a few years at
Brookhaven and Bell Labs working
on particle phySiCS.

Sure, I have my hands lull baihng
OUI the mess, but I enjoy a challenge.
And once I have everything running
lairly well I'l l be looking lor someone

NEVER SAY DIE

Yes,l'm an Optimistl
I'w been ecccsec 01 being a dod

oering old man with a Pollyana ap
proach to life . Now I admit that I'm a
crummy businessman. Always have
been. Oh, I know what I shoUld do to
make money, but never having had
much Intel1lst in money, rve always
tended to avoid that aspect 01 busi 
ness and depend on others to man
age the day-la-day business and
hal'Kle the accounting . . . inclUding
my personal Investments. And that
has ellCOtJraged people with scruple
deficits 10 take advantage of the Situ
ation, caUSing me periodic traumas.

I'm enthusiastic aboul helping to
promote new lechnologies, as I have
in the ham radiO field with sideband.
solid-state. ATTY, NFM, SSTV, re
peaters, and so on. As I have with
computers, compact discs, and now
cold fusion. And I happen to Ihink
thai amateur radio holds an important
key to getting America more competi
we with ccooeee ~ke Japan, SO I've
been plugging lor ham growth, peruc
ularly lor youngsters. I believe thai
only by generating at least a milliOn
new, young hams will we have a
good chance 01 holding onto our ham
bands, And whether sny of Ihem can
copy 13 per Is irrelevant. America
needs a high-Iech worx force, nOI
skiled eese pounders,

Yep, I'm old, but I'm not execuv
doddering .. , yet. I get out every
momlng soon alter sunup anct Jog a
couple 01 miles up and down our
challenging New Hampshire hills.
And I usually put In tco-nour work
weeks, jusl like I did 50 years ago,
II 's just that lor Ihe last couple 01
years rve been more interested in
lincting solutiOns to our country's so
cial problems , , . like crime, drugs,
welfare, the oeneu. ou r crooked
Congress, wasted toreign aid money,
heaJth care, our lousy school syslem,
and so on , Anclthen I got involved in
starting a magazine to help cold fu
SiOn get OUI 01 the IaboratOlY anct into
productiOn so we could start gening
rid 01 the pollution caused l)y coal , oil,
gas, and even nuclear power. No
more smog some clay?

When some people I trusted got
together recently to try and put me
out of business so they could stan
businesses in competition, I had to

4 73 Amateur Radio Today · December, , 994



Throwing out batteries is throwing
out money. And adding to our rapidly
filling landfills,

But now there's a smarter choice 
Rayovac Renewal. They're the only
alkaline batteries created to be reusable ,
25 times or more. So each Renewal
replaces many single-use alkalines.

How to throw out
136 fewer
batteries
this year.

But don't confuse Renewal with
yesterday's rechargeables. Renewal
batteries are totally different. They're
alkalines, so you get longer life from
each charge. And the Renewal Power
Station" makes charging hassle-free.

So switch now. You'll save trash.
And you'll save cash. SMART Mo.....

N _

"""-- - - - - - - - - -

R4J1EW'AC"
RENEWAL.
REUSABLE ALKALINE.

can 1800~237~7000 for more information.
' Ped<mlanoe deptndo on yew deYicM _ -l"'I'''' ttdn- l'ltoquomtchcg:ogQlaQ'lliDB~

,. -TMAiL.iN-REi,TErEK;'REs jiN-3;.1995r--- ----- - -..;;.-; ·~·-~ . -- --. - ---.
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LE7TERS
Fred Weinbltrg. TulN OK Wayne,

while I am not a subscriber, I am a
readef and ... ..81' 01 your career. My
first radio was a Heathkit Twoer, con
vet19d lor use lor the Civil Air Patrol.
and \hal led me 10 a careet In commu
nications In which I've owned broad
cast and pl"inl properties.

Currenlly, rm~ restore AM ra
ee 10 Is original place r. the scheme 01
Ihings under the theofy thai II you giVe
me a transmitte r Ihal a 101 01 people
can tune In, we'. lmd a way to capture
that audience. h~ 1tla1 the big boys
have a/:lafQJned AM as dead because
• bri'1gs the prices 00wn.

I figure ttla! spread spectrum and
dig ita l com pression will make TV
broadcasters 01 us ai, so irs realty the
90tlware lhat counts.

'Nhen l ltri 01 how far we've come
from the days of thaI Twoer (and, by
the way, 72 isn't very olcl-(hafs how
old BalJ Dole will be when we elect him
preslderIt ., 1996). I R18r'118l mat there
Is • place lor people who really don't
want to work for big companies. But
there is.

Wayne, your career has teen an in
spiration lor many 01 us who would
rather not work lor anyone but cur
seMIs and I hope thai you reaize mat
what you do /'las an innoence lar be
yond the fteId 01 tele communications.

I hope to read YOOf edltortals-fine
prim and all--weU into the future.

Jonathlln Waltet'. Prince Rupert,
Be, c.n.c. rve found out petsOn8lly
about the mess In the school system
you've been writing about in your edito
rials. Although I graduated last year, I
stil am IrWoIved with my SChool. A c0u

ple 01 my lriends are teachers there
and I am tutoring grade 12 math stu
dents. One or those teachers actually
helped me In last year's guerrilla at
lack. He read Gatto's book and agrees
'II'ith everyttW1g in it. but his hands are
tied . A low nights ago we got 10 talking
about the sihJaliOn. I've seen firsthand
Ihal th e worst damage has already
been done by Ihe time kids hit high
sdloot. My teacher lnend was deso b
Ing how he would bl'ing in really neat
stult l rom outside the normal boring
currictJlum, such as videos and viSitors
. . . the head of a $1 ,OOO,ooo-per-year
project. lor example. The kid's ques
tions weren't abouI: the eXCiting sdentil
Ie~ he was doing; they wanted to
know, "How much money do you
make?" While he was explaining about
his work , the students talked among
themseIYes and CltI'lElfwise 19norecI him,
eKCept when he kMJchecI on sex, vi0
lence, or explosions. Ihen he had IhE*
rapt anantlon. In my math tutoring, rve
found they teach nothing but the most
I1Jndamenlal arithmetic in elemenlary
SChool, so by the the time students hit
!1ade 12 they don't have a JouncIaIion
lor learning lo understand and use the
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From the Ham Shack

new stult. Grade 12 math is literally a
whirlwind 10\1" 01 all the topics thaI rear
Iy need a couple years 10 soa k in. I
asked my former math teacher about
the curriculum, and why so snd so
wasn't incl uded, since it would make
Ieamlng the other things easier. She re
minded me why by laking me back to
the trMaJ telClbolJQ that are used in the
previOus high school years. In other
words, those years had bean wasted,
so all she can reatly do is push ~lt at
her grade 12's to mem orize so they
can pass their provincial exams and
she can look good.

In Surrey, a suburb 0 1 Vancouver,
BC, parents have set up a traditiOnal
scocoi , one with discipline and curricu
lum that go baCk decades. They did
thiS in spite of intense opposition from
the teecnere' un ion. They do realize
there 's something wrong with the public
school syslem.

Hmm, maybe it isn 't just the code
/tlars a Darrter keepkIg Idds away from
hamming. M aybe tfle malfl Is 100
tough. That Ohm's Law is II loughJe,
rigfln • • . Wajl7le

Ric hard Gll lma nn KI7 KJ, I. ·
.aqua" WA Wayne , I enjoy reading
your "Never say Die" column every
montll ., 73. You've oIten written about

how the growth 01 amateur radio and
school radio clubs slopped In tile early
19609. While , no doubt, incenllve W
censing had its eltect. another lactor in
IIuenced me at the time.

I was ., a high school radio ~b .,
1963, at Homewood-Flossmoor High
School In tuinols. My hieods and I were
fascinated by elocbonlcs, and we were
stUdying tile code and tIleol'y lor our
Novioa tIoeoses.

One day, our school announced a
weekend program that would let us use
the computer lab at the lltinols Institute
01 Techi1oIogy. We could run programs
on IhE* IBM 1620 and later IBM 7()4.4

COI'lllUlers. All we had 10 pay lor were
blank punch ceres. (Remember, this
was tile Stone Age 01 computersl)

We all jumped at the chance. We
were down there every Saturoay. Soon,
we knew more than the teache rs. It
was exciting, II was the lorelront 01
technology, and it turned into a career
lor me.

The racIo 001>. neglected, went into
a taiSP'L The new COI'lllUlet teemoIo
r;rt was more interesting to us than the
old radio lechi1Ology. The generation 01
kids that followed us had teletypes con
nected to tlme·sharing systems, and
the generation aller that had pet"SOI'IaJ
computers, to make the expe rience
even more entiCing. Now they have the
Internet

I did eventually get my Nov ice li
cense, but never operated. In the '80S.
I got an AdVanced ticket so that I could
try padotet rado. I buill. a TAPA TNC-2
kit, figured out how to wire a cable to

my loom IC·2AT, and connected 10 all
tile PBBSs I could read! on 2m. I was
disappointed to lind out how dull the
PBBSs were. compared 10 telephoOe
BBSs and to the Intern et . The re
weren't many callers, and what they
had 10 say wasn't very inleresting.

For amateur race to thrive, we need
to lind a way lo make it more appea~

to computer hottlyists. You don't need
a license 10 access the In1emet; there
are no restrictions on message content,
and you can automatically forward any
thing. This Is whal we have to compete
with. Recent FCC rul ngs /lave beeo in
the right directiOn: no-code Tachs, and
relaxed rules tor message content and
automatic lorwarding. I'd like to see the
FCC go lurthet in this direction.

Here's my proposa l: For the ham
bands above 500 MHz. eliminale the I
cense requirement entirely, and re
move al resttictlons on message coo
tent and forwarding. These UHFISHF
bands could benel it trom more activity.
The originator of a message would be
solely responsible tor its contan.

This would lead 10 a great expen
son In wireless com puter networking
by amateurs. More participants gives
you more people to write to and chat
with , more varied postings, more files
to doWnload, and richer conlent in gen
eral. A bigger netwol1l; works beuer In
emEll"gencles , too. We could have a big
branch 01 the Internet over me radio,
accessible lor tree 10 anyone with a
comccter. a radio and a TNC. Now,
that would be exclling.

Tom Prentiss, Celvert City KY
Wayne, I recal when 13 Magaz1ne was
about 5" x 8" in size, and the cover
price was $.37. I had always enjc:Jyed
your oultandiSh editorials, and was a
partiCularty big Ian of yours when you
were tfying to establish a counterpart to
the ARRL I even drove to Peterbor

0U\tl one sumner to .'lei tie . with you
lor the direclor's Job 01 that fledgling or
ganiZation .

Having the usual excuses lor not
keeping up with that hobby. (except lor
faithlut 'e.,ewal of the license) rve lDy
recently~ lo relOOcIe rrTi Interest.
and for Ihe nest ti me in years I've
bought a ham magaz ine (73 Amateu'
Radio Today, OCtober 1994). I COI'l!1al
ulate you, in your advanced age, lor
maintaining your sense of humor and
pn::JIIOC8.tive tf'1ou!1It process.

I'm ~nty aware that 13 is a ham
magazine, and should mostly be orient
ed to thaI pursuit; however, since you
are asking lor tile readership to stbmit
hIIm projects and articles lor publica
tion, why not go one Slep further? 'Wtr'f
not soIiciIleatures of any type lor publi
cation? After all, you are the one con
stantly admonishing others 10 gel ort
!heir dufl and do somethI"Ig proclJctive.
You also surely know that many ham

readers simpty do not have the exper·
tlse 10 write sometll ing of a tectlnlcal
nature. There may be a Hemingway in
the wings., and lor all the bureaucracy
Involved in the normal pubistling mer
ry-go·round, unable to gel pooIished.
Enter Wayne Green, and 73 magazine .

Sure, mere woul d be some costs In
volved, for logistics and compensating
the author (me, pay7), but I can fore
see the reader'ship, and the number of
StbsaI:lelS. g:ow"--.g.

For more than 30 years I've been
chiding myself to wrtte to Uncle Wayne,
and I've l inally done it. I imagine your
hope is thai it wit be anoIhet 30 before
I do it again.

TOOf, Thanks for Itle niee lerter . . •
gllJd you've bBen enjoying my editori
als, even when they have liWe to do
with amateur 1lIdio. WeH, I can't help

sharing myenltJusiasms.
I MoOIJtt Ike 10 see~ st0

ries, poetry, cat!OOl'lS, pItolographs, and
so on. Bul, if I get too fa' afield I'll get
beefs. True stories. ficfion, fantasy and
humor d bB It'e'come ... , Wayne

George Zlmmerlee N4XOC, Mari
ena GA So me of us are wondering
how you will respond to this Iener. Ev
eryo ne knows that you hale the
League. Some aI90 know you hate ee
ditional values and Christians. n is any.
txxty's guess how you're going to land
on ttlls one, but here goes: I have prooI
met the FCC and the FBI wor1ted to
ge ther to jam amateur radio service
stat ions AB5LA and AB5KZ at EE
Ranctl Road, or AA7, Box 471-8, Wa
00, TX 76705. this is also known as
Mount Carmel Center, the ctlu rchlhome
of the Brardl Davidian CIlurdl. Also in
thiS same jarrvning operation, already
admitted by an FBI special agent on
April 17, 1993, was the jamming 01

rad io and TV sta tions l or p olit ical
reasons, (ttlis also has been admitted)
as part of their psychologica l opera
ecos.

The amateur station was operaling
under sections 97.1, 97.11 , 97.113,
97.301,97.403,97.405 of tile Amateur
RadiO sevce rules. This Is the cen
mtri:alions Act of 1934. Also violated
by Big Brothet were Ar1ides 44 and 45
01 the International Ra<lo Regulations,
and Article 19 of the Iorernaucnar
Covenant on Civil and Political RiljIts.

Marl< wasco. Editor of 08T, knows
thaI tile amateur sevce was a victim
01 thiS deliberate interterence to a "&ta
tion-in-4istress" in tile amateur servioe.
Wilson just doesn't care about this war
01 lhe tyrants In government against
the amateur service. nu should not be
any surprise: to either of us, but I kIund
it intenlSting that the League 'Ml\Ad put
itself in jeopardy by refusing 10 print
anything aboul the jamming. Not one
word of it will be printed, not even the
pan a lready covered by th e main
stream news meda.

I have some hope that you will pun
through and be consistent In you r op
position 10 league Lunacy, but no one
can be sure. " thiS story makes llo the
pages 01 73. you wilt~ OST. ca,
Popular Conmt.nicaboos, 8!.'d MonifOr
ing 7imes.

George-Sure, whalctJ8 gol? How
ever; it your "'everyone knows'" tltorma
liOn about my "hares " is as accurate as

your Waco inlonnatiOn, /I isn'r~
bB of much value . . . . Wayne ..
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MINIATURE

PREAMP
ONLY $29 k..$44~'-l'"

• GaAs FEr Pr~ simitar to LNG, ex·
cept designed Jar low cost a lIrrIallsize.
Oriy 5/8"W x 1-5/SL x 3/4·H. Easr,
rnoo.ns in many radios,
"Spocl'y UIing _ zs.J5, JS.~M-90,
90-170, 120- 1~ ISO-zoo, 200-210, 0000-500 MHz,

XV2 tor vhf and XV.. for uhf. Models 10
convert 10M 500. CW, 1m, eI<:. to 2M, 220,
222. 432, 435. aod arv. l Woutput.
KitonIy SS9. P"''$~ to45W avaiable ,

HELICAL RESONATOR
PREAMPS
GaAs FEr prea-np$ (].£1with hellcal reson· ~ _
atcrs reduce rrner-
mod & cross·band
inter1erflnCe in crlbCalapplications.
MODEL HRG-(· ) , S80 vhf, $110 uhf,
'~UWlg_, 142· 1~ r$O-- l6i', 162
174. 21J.2J;l, 420--4 1O

LNG-(")
ONLY $59
... JI

FEATURES:
• Very low noise: O.7dB vhf, O.BdB uhf
• High ga in: 13-2Od8, depends on Iraq
• Wide dynamic ,.nge · resist overlo8cl
• SI.bl. ; low-feedback dual-9ate FEr
"SpecIfy h.nIrIQ ""'ll"': 211-30, 48-5lI, 137·151.
151· l n . 21~3O, .fOO.470. IIOO-IiII5O lMfl

LNS·(")
IN·L1NE
PREAMP
ONLY $89...$119__
• GaAs FEr PrearJl> WlCh features similar
to LNG senes. except automatically
swilches out of line during transmit.
Use with base or mobile transceivers up
1025W TQW{M' mounting breccets incl.
·r..-.o_ , 120-175, 200-2"Cl. (1'400-500

""'""""""'" '",eoei"'" 'Ihf

""" ""-~ .
10M receiver.

• Input ranges avail: 50--52, 136--138,
144·146, 145-147, 146-148, 220-222,
222·224 MHz, 432-434, 435-437,
435.5-437.5, and 439.25 (to chan 3J.

• KIt ..... case $49, kit w/cue I. BNC
~ks $74, w&tln case sg9.

RECEIVING
. CONVERTERS

TO-4 SELECTIVE CALLING Mod
ule. Versalile dtm! convoner with 1
latching ouIpul Mutes speaker unt ,1
SOfTl9Clr\oe call s by send,ng )'OU' 4-dig1l It
coda Or use ~ WIth & klng tl zero dlgtl to
alert anyone in dub Also may be used 10
control aulopatch or oIher slflgle deY1C8

'" ", , , krt $49. w&t $79

TO-J SUBAUDtBLE TONE DE
CODERIENCODER. Adtuslable for
any tone Espec:i. Uy for repeaten, WIth
remote control aet,vate/deattlvate provi_
SlOl'lS kd $29. wired & lested 559

COR-J REPEATER CONTROLLER.
Features adjustable tail and time-out
tomers , sol id-stale relay. courtesy beep.
and local speaker amplifier .... kit $49

CWID. bcoe~ any time '"
ee field , ~abIe lone, $ptled , and
IIITler .._............ . k~ $59

COR..4. Complete COR . nd CWlO 1111
on one board. CMOS logic for low power
consumption. EPROM programmed,
specl!y call ..... ,..... kil $99 , w&t $1 59

e
COR'"'. COR I
Real Voice fO
on one board
Qigital rc records "'2t-1i'-;f-~~v
up 10 20 seconds
of your voice
Can record muIt,ple id messages Tail and
t,me-out lomers , COlneSy beep, soIid-stale
rela ~ fO key Iransmrtlel'. krt 599. w&1$149

Versatile DVR·1 DIGITAL VOICE
RECORDER Modute, As a voice 100er
for rell!!aters ,. records your voice. us'ng
the bul1t·on rmoophone Of external rrac.
Just Ihe thing lor f ox hunt ~mtr idl Ma~

also be used as a contest caller to play
back one or more messages through VOl'
transm, tter at It>e press of a sw~ch Used
as a r. (!iO nol'Dd, II can record It>e
audIO ouIpuI: 01 a receover _ ~ to 20 sec
of aIlyttllng you might want to recall la1er

Play bad<. as
often as you
like through a
smal l external
spea ker Ex
tensive man
ual Iel ls how
to use multiple
messages and
adapt 10 many
appbcat,OO!I

........" k't $59, w&t $99

TD-2 DTMF DECODERICONTROl
LER. 16 di9il s, programmable, tcn-ce j
resmctce. Can turn 5 functions onJoff

.......... k ~ $69. wired & tested $149

AP-3 AUTOPATCH. Use ....th TD-2 for
repeater autopatch Reverse patch and
phone line remote COl rtr ol are std

__..1uI $89, wired & fested $149

Ap·Z SIMPLEX AUTOPATCH Tirmng
Board , Use wi th above for sunptex oper
ation us ing a transceiver ." ..." .......kit $39

M().2il2 FSK DATA MODULATOR &
[)£-2ilZ FSK DEMODULATOR. Run up to
1200 baud dog,'al 5Ig1ills IITough ally 1m
transmrtter &~-:=.. 1 ·~i1·~rM>o.,
computers, "••'- ~.~IIj::!'_',,~,
telemetry, ~

etc. '-. .... -'.." .. kit ea $49, w&t ea $79

9600 BAUD DIGITAL RF LINKS,
LO....-COll packet oetworl<,ng syslem,
CXlIlSIsllng 01 MO-96 Modem and special
versions 01 OU' 144 . 220. or 450MHz FM
Transmrtler-s and RecelV9l's Interface
dlredly w,1tl most TNC's Fast. diode
switched PA's output 15 Of 'SI:1N CAlL

•

peater, enable e,lt>er open or closed
access tor repeater or autopetcn. and
enabIEl toH calls, reverse patch. ker•
d1I.nk h~er. site alarm. aux rwr.

•Cha~ cw speed and tone. beep
delay. taoI tmer, and co..wtesy beep
type at any time by~ J)8SS'M:ltd
protllCled dlmf commands,

• Au~ilIary re<:eiver input for control or
c ross linking repeaters.

· COOr coded LEO status indlClltol'$.

Also availab le in rf·tight enclosure s, and with data modems.
FM EXCITERS: 2W conIlfUlU6
duly TCXO & XlllI oven opIlOOS
FCC rnw K eepleel for coml
high und & uhf.
• TA51 50-54, 143 ·174,213-233

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

k'l $109. w&l $189
• TA901 902·928 MHz.

(0 5W out); w&t $219

VHF & UHF AMPLIFIERS.
For 1m, ssb, atv. Output levels from
lOW to WOW Several models start ing al $99.

FM RECEIVERS:
• R1441RZ20 FM RECEIVERS for 143- 174

or 213-233 MHz Sensil ive front eoe.
O.l8uV. boI:h ayslal & cerarnc If fJlIers
plus hellc.ill resoru ,IOf' fronI end
for excepl:oonal selecl:ivoly . :> 100:16 at
t12kHz (best avaotable anywhere')
Flutter·proof hysteres,s squelch.

kll $149, w&t $219
• R451 FM RCVR, for 420--475 MHz

Sim,lar to above .. kit $149. w&t $219
• R901 FM RCVR, for 902-92BMHz

Triple-conversion, . $169, w&t $249

• R76 ECONOMY FM RCVR for 28-30, 50-54. 73-76. 143- 174 213-233 MHz.
w/o helical res of seledJy~y :>100d6 at t12kHz: KIl l $129. w&t $219

e R76 MONITOR FM RCVR Kil for 10M, 6M, 73 MHz, 2M, tj.band, or 220
NEW MHz. IF select,v,ty 60dB at t12kHz, Great for monitoring repeeters.

amateur calling frequencies. or packet radio frequencies. and tor lislen·
<ng to commercial two-way r8clio, police/fire frequences. or weather forecasts.
Good starter k it, too;easy to assemble and align. .. 101 only $S9l

• R137 WEATHER SATaUTE RCVR for 137 MHz Special " f,/ler-s ta,lored for
wideband 1m Lowest cost reoeiVer' IlVllIIable kil only $89, wl.l $149.

• We esc have prearrps aod receNr1g converters for 137 MHl. and we cany It>e
Weather Sate/ltttl HandboOk by Ralph Taggart.

A fully microprocessor-controlled repeater w ith autopatch
and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or controller alonel

Kit $1095; w&t only $1295/
-:'7---",

You get more features for your dollar with the

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

REP-200 REPEATER

. Available for It>e 143-174, 213-233,
( 2).475,9)2.928 MHz bands,

• FCC type accepted tor commercial
service in150 & 450 bands.

• Si~ courtesy beep types, nck.Jdjng
two pIeasanl: muItI·tone tusls.

. Open or closed ac:eess alllOpateh,
toll-Clli restnd,~

• Rev_ Aut~lch, Two type$ ,

• DTMF CONTROL: over 45 funcbons
can be controlled by 4-dig>t dtmf
command, ve radio or telepl1one.

• Owner can inhibit autopatch or re-

a REP-2OOT Voice Message Repeater. As above, e~cept
NEW incU:ies Digtal VOICe Recordet AIows message t4) to 20 sec. to be

remotely reeorClIlCl on troe all" aod play9d back at user request by
DTMF command, or as a periodical voice d . or both. .... .. kit $1145, wa t only $1395

a ~~~~.~~~.I~:,~~~o.~~~.~.~~.;~~~~~C~~:;i~~~~=
REP-2ooN Repeater. W...... IO use your ACC CUl lbolel , etc.? No problem!
We1 make you a repeater Wdh rf~ odot. . 101 only $695, wal $995
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Reality Check
You have to wonder If it is mo-e fitting to

dignify false accusations by responding 10
them with the truth, or is it wiser to simply ig
nore them, 10 lum the other cheek? We otler
this compromise: Here is the issue 0'73 that a
certain few overzealous rumor-mongers said
would never be printed! And there will be
many more issues to follow.

73 has been around for 34 years so far, and
we feel our loyal supporters need 10 know
we're here to stay. To those few who ceuber
alely tried to put us out of business, and you
know who you are; we hope you have a good
lawyer.

73 Photo Search Finds
Success

Dozens of the 73 faith ful have blown the
dust of! their camera lenses and taken to the
streets of hamdom In search of the perfect
cover shot. We are certainly encouraged by
the quality of the work being submitted in the
73 Photo search, and we'd like more of you to
give it your best shoL

Our first amateur photo appeared on last
month's cover. It won notoriety and lame for
Jose Rivera KP4FMD, as well as a free year
01 73 magazine l Jose and his wife Maria
WP4FRO faxed our office when they saw their
phOto. '"We could not believe our eyes when
we saw our picture on the cover of your maga
zine. This was really a wonderful surprise,"
they wrote.

So whafs holding you back? Suitable sub
jects would include ham rad io equipment,
amazing antenna arrays, or better yet, catchy
ideas of your own.

Our format calls for a color photo which is:
1. Vertically oriented; 2. Sharply focussed; 3.
leaves extra room at the top and left side; and
is 4. Not too busy. We preler 35mm prints.

Send your color prints to 73 Photo Sean:h,
70 Route 202 North , Peterborough , NH
03458. Please ind uele a brief description of
your photograph, your full name and caltsign,
and your permission to pUblish. We cannot re
turn photos without an appropriately-sized
SASE. If we do not use your photo on the cov
er, perhaps we'Mfind a spot inside. We might
even use it in our sister publication Radio Fun.
Good luck and happy Shooting!

FCC Slaps YEs, Cancels
Upgrades

The Federal Communications Commission
has begun proceedings against three sus
pended volunteer examiners and has down
graded fifty-one amateur licensees after an ex
tensive fraud investigation in Southern califor·
nia. According to the ""NesUink Beport," Extra
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Class Licensees James B. Williams AA6TC of
Wilmington, CA; Bobert L Flores N6WPQ, and
his wife Rose Marie Flores N6WPR of Santa
Monica, CA were ordered to tum In their li
censes. The FCC believes all three conspired
to commit fraud in at least one instance in vio
lation of the rules and regulations governing
participation in the volunteer testing system.

The FCC has also acted to punish 51 hams
who either refused to take retests or failed
their new exams as part of the agancy's on
going investigation. Investigators say at least
one test session never actuaUy took place. In
dications are that this is just the tip of a very
large iceberg, and more disciplinary actions by
the FCC may be forthcoming. TNX Wes/link
Report, No 682, OCtober 13, 1994.

Bye Bye BBS
The 73 BBS has been dead for severa l

weeks now. It apparently caught a virus and
croaked before the ambulance arrived.

We're considering upgrading to a faster,
more powerf~ , Macintosh system but nothing
is definite yet. Surprisingly lew people have
noticed tha t the old BBS has been down.
Does anyone care? If so, drop us a line. We'd
like to hear from you.

73 Staffer Wins Ozzle
73s Graphics/Production Manager linda

Drew has been awarded a Silver Ouie Award
for Publication Design Excenence for her work
on Wayne Green Inc.'s "Cold Fuslon~ maga
zine.

Winning the coveted Ozzie is a ma jor
achievement in the publishing world. Entries
were considered lrom many of the best-de
signed publications in North America. linda
has been on the statl at Wayne Green Inc.
since 1978 and we enjoy the benefits of her
worX every month. Good going, Unda!

Dial FCC Toll-Free
The Federal Communications Commission

has installed a new toll-free telephone service
at Gettysburg, Pennsylvania. The BOO-number
is now available lor customer service inquiries
at the licensing division.

The number Is (800) 322·1117 weekdays
from 8 a.m. to 4:30 p.m. Eastern Time. It gives
you access to an automated system which will
record your requests lor forms and records,
complaints, and requests lor information.

The commission instituted the new number
after a presidential order that the federal gov
emment be "customer driven." The FCC coo.
ducted research to determine the reed for the
800 line. Within the next year and a half, the
FCC plans to institute other customer service
improvements to comply with the White House
directive. TNX Florida Skip, Vol. 36, No 10,
OCtober, 1994.

Ham's Project Takes Off
A New York amateur radio operator expects

her scientific experiment to take off soon
aboard an upcoming space shuttle flight. Dan
na Steiner N2MIA is a researcher at the Has
pitallor Special Surgery in New Yol'1l; City. Her
project Is a study of cartilage mineralizing cul
ture systems. This, she says, is crucial to the
understanding and treatment of osteoperosrs
and other bone diseases.

Steiner recently spent a week at Cape
Canaveral on a run·through with the NASA
launch team. Her pro}eet is slated to fly aboard
the Endeavour STS-66 by year's end. TNX
West/ink Report, No 682, OCtober 13, 1994.

Kid Power
Carole Perry WB2MGP is looking lor good

speakers under the age of 18 to be presenters
at th e Dayton '95 Youth Forum. Children
should contact Carole lor an Interview. Her ad
dress is at the top of her column ·Hams Wrth
Class" on page 60. Or phone Carole at (718)
983-1416.

carole would also like to encourage adults
to bring a child or young adun to the Hamven
tion. Support the future of ham radial

DXpeditlon Needs a Hand
The So uth Georg ia Is la nd te am of AI

WA3YVN (VP8SSI), Jan WA4VOD, and Vince
K5VT will operate for at least 15 days from
South Georgia Island January 4·19,1995.
They will have three HF stations on all bands
CW, SSB, and AnY. They are well equipped
for low band and new band operation.

The team will arrive In the Falklands on De
cember 23, 1994, and will operate on the low
bands and the new bands lor about five days
while awaiting the oeperture 01the AN Abel-.J.
This is the same ship that transported the
VP8SSI team in 1992.

Donations are needed to support this OX
pedition. For information contact SGI DXpedi
lions, P.O. Box 2235, Melboume, Fl 32902.
OSl cards will be handled by INDEXA, clo
John Parrott W4FRU, P.O. Box 5127, Suffolk,
VA 23435.

TNX •••
. . . to all our contributorsl You can reach

us by phone at (603) 924-0058, or by mail at
73 Magazine, 70 Route 202 North, Peterbor
ough, NH 03458. Or you can FAX us at (603)
924-9327. News items not published in 73
often find their way into our siste r publica
tion, Radio Fun, a special monthly magazine
for new hams. We welcome news and Interest·
ing phOtographs from the world of amateur
ffid~. ED
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The Drake SW8 - Finally, Professional Desktop
Performance In An Affordable, Portable World Band Shortwave.

Tre oompa"f that ras been Drake SWB irdudes rrnny of technology and portability.
setlrg tile standards inpremium- tile same features that have made The Drake SW8.

q""ity Y«lfIj bard sI1oItw<Ml Drake apenmaJ f:MlIite of Toord" yourSW8 dim:/,
perforTTlallE OONpuIs~' expert; - superb aooio, _ My, for ",ord"formatio", orfor
the4ine features and tech no~gy and the unique combination of th, d'al" ",ares t you ca ll,
at your IiJgertips wiItJ tile professional q""ity and furdionaI
SWB...1'IhenMr you want to simpIjcity.So tune inthe Y«lfIj

lakeIT. Designed for both desktop andget tile best of all wol1ds 
use and rmy pol1ability, the q""ity and affordability, desktop

R.L~Cor!l:mI"P.O.Boxm ·MwisWrg, Gi 45343- U.SA
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Kit Builders' Primer
Yeah, I built that.

by Mike Bryce WBaVGE

Photo A. The complexity of the instructions typically increase as the complexity of the kit in
creases. (Photo by Jeff Gold AC4HF.)
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N othing brings a smile to my face faster
than the smell o f mo llen so lder. In fact,

I really enjoy building my own equipment.
A Friday night, a In-pound bag of Oreos,
two cases of Diet Coke, a new PC board and
whoa! An all-night building binge is under
way! Throw in some CW coming from the
ARK-40 with a dash of the X-Files running
on the TV in the bac kground and you have
my idea of ham heaven. Even if the project
I'm working on does not work when it' s
done, I still have fun building and then trou
bleshooting the circuit . And when I' m all
done, I take a deep breath and say, 0 0000,

lers do it again!
If you' ve never heated up a solde ring iron

before, this is the time to get going. In the
past, many of the projects in magazines like
73, Radio Fun, and QST requi red several
pans orders to gather all the pieces parts to
gether before solder touched copper. Now,
there's a flock of people putting kits together
for some of the more interesting projects.

Electronic kits are an easy way to start
yourself on building your own ham gear.
Usually all the necessary PC board compo-

ne nrs are supplied, as we ll as a PC board.
Sometimes you can even get a nice-looking
case to house you r project in.

Hail to the Heath

Mention ki ts, and eve ryone t hinks o f
Heathkit . They are still the stand ard by
which every kit produced will be compared.
That ' s saying a lot si nce Heathki t is no
lo ng er making electron ic k its. Wh at set
Heathkit apart from everyone was their man
uals. 1be manuals were clear, concise, with
plenty of drawings at every step of assem
bly. It took a lot of labor and time to prod uce
a manual for Heathkit.

Today's Kits

You won' t see a Heathkit-type man ual to
day, although some o f the kits I' ve assem
bled are gett ing close. Many of the kits I've
run across are known as BOPs. A BOP?
Yup! A Baggie Of Parts. Throw in a sheet or
two of instructions or guide lines , a PC board
overlay, and there you go! A BOP kit usual
ly makes the Friday-night building binge in
teresting.

The Fine Art or Kit Building

Before you open up the kit, you need a
place to work. Pick a place where you can let
the kit just sit if need be. Don' t use the fami
ly di nin g-room table. Besides the mess, a
misplaced soldering iron will really cook a
tabletop.

Ne xt, the work area shou ld be uncluttered .
In my works hop. clean ing the top o f the
workbench is a job in itself- I know I could
build a CAT scanner just from the parts lay
ing around! There 's nothing worse than find
ing an extra 6.2k resistor and not knowing if
th is part is for the kit or just laying around.
A clean, well-lighted work area is a must
have for any kit build ing.

Most people will tell you to sort and count
off all the parts in your kit against the parts
list . I don 't. To me that's a waste o f time.
You' ll kno w if you're missing a part when
you come to it.

While you' re putti ng togethe r your kit ,
you may find a part missing. I never panic,
but simply mark on the overlay that a part is
missing and continue on with the assembly.
I' ve found in the past that the missing part
shows up. Never, ever throw out any of the
packing material that came with the kit. A
mis sing diode or connector may be lurking
inside a foam peanut.

I lay a sheet of paper down on the work
bench, then place all the resistors in one pile,
all the capac itors in another pile , and all the
se miconductors in another. When a 10k re
sistor is c alled for, 1 wade though the pi le
until I find one. The paper adds contrast so
you can see the color codes of the parts east
er. It's especially helpful with resistor color
codes. The paper will also re flect light up so
you can read the markings on the diodes and
transistors much eas ier. And, if you mislay a
part, it is much easier to spot on the paper.
Depending on the complexity of the kit and
the amount of parts used , I take a pencil and
mark the name o f each pile on the paper. A
small drawn arrow points to the correct pi le
of parts.

If the kit has some of the parts in small en
velopes or bags , never open them up unt il
that part is called for. This way, you' ll never
risk installing U3 instead of V3.



MFJ-283. MFJ·285.
MFI-28SL. MFJ-28SW.
MFJ-287 or MFJ-281L

$249 5

11r MFJ -IO;B '24~·"i=Mf~J_ 1l2
MFJ -l08B dual clock has sepa·

rate UTC and local time displays.
Huge 518 inch LCDdigilS are easy-to
-see. Brushed aluminum frame.

MFJ-I 12 shows hour/minuteJ
second. day. month. date. year at any
QTH on world map. J2 or 24 hour
display. Daylight saving time feature.

VHFSWRIWaHmeIer
MFJ-8128
'2- - _.-

,~- ; . , ()
Covers - ••

2 Meters . •
and 220 MHz. 30 and 300 Watt scales.
Relative field strength 1-250 MHz.
SWR above 14 MHz. 4 1/v12 lf~x3 in.

Code PractIce 0sciIIm0r
MFJ-557
'24"

MFJ.557 Deluxe Code Practice
Oscillator has a Morse key and
oscillator unit mounted together on a
heavy steel base so it stays pUI on your
table. Portable. 9-volt battery or t 10
VAC with MFJ-1305. $12.95.

Earphone jack for private practice.
tone and volume controls for a wide
range ofsound. Speaker. Adjustable
key. Can be hooked 10 transmitter.
Sturdy. 8Ihx2lJ.ax3)/~ in.

MFJ Multiple DC Outlet
MFJ· 1I1 8
'64"

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

2 pairs of 30 amp 5·way binding
posts separately fused for rigs. 6
switched, fused pain for accessories.
DC voltmeter. "onR LED. RF bypas
sed. 6 ft. of 8 guage power cable. See
f ree MFJ catalog for more DC outlets.

I,,;;,'MfJ&:f~rc.!lJ
Nearest Dealer/Orders: 800-647-1800
Technical Help: s00-647-TECH (8324
• 11tu lMOIIditWuJI panntee • 30 dly.1'lODe)' baC
guannIee {leu slhlon Iiden from MFJ • Free ralUl

MF.~
MFJ ENfERPRlSFS INC
Box 494. Mi~. Stale, MS 39762
(60 1l323·5869, 84 30CST.M~"
FAX: (60 I )3~S I ; Add 56 &"h

MFJ .. . making qualiJ] affordJJbl
_ ..._.. ..,....~ 1l 1...IMFJE ..-._

MFJ·284 or
MFJ-286

$249 5

. u
134" MFJ. 1701 '21" MFJ.!702B '5r J-1704

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

MFJ-1701. $34.95. 6 position antenna switch. S0-239conneclors,
50-75 ohm loads. 2 KW PEP. I KW CWo IOx3xl 1h in. DC-60 MHz.

MFJ-1702B. $21.95. 2 positions plus new Center Ground. 2.5 KW
PEP. 1KW CWoInsertion loss below .2 dB. 50dB isolation at 450 MHz.
50 ohm. 3x2x2 in. MFJ· 1702BN. $31.95. N connectors. DC-I. I GHz.

MFJ·1704. $59.95. 4 position cavity switch with lightning/surge
protection. Center ground. 2.5 KW PEP. I KW CWo 50 dB isolation at
500 MHz. 50 ohm. 61/4:41/.ax i l/~ in,MFJ· 1704N. $69.95. N connectors.

Dry Dum",y Loads foI' HFIVIIF/UHF
MFJ has a full line of dummy ;-~- - 4

loads to suit your needs. Use for II~
luning to reduce needless (and :~
illegal) QRM and save your . ~
fi nals.

MFJ.260B. $29.95. VHF/ MFJ ·260B 15r MFJ-264
HE Air cooled. non-inductive 50 ohm resistor. 50-239 connector. 300
Watts for 30 seconds. derating curve. SWR less than 1.3:I to 30 MHz.
1.5: I to 150 MHz. 2lfu2 1hx7 in. MFJ-260BN. $34.95, N connectors.
MFJ-264, $59.95. Versatile UHFNHFIHF 1.5 KW load, Low SWR to

650 MHz. usable to 750 MHz. 100 wattsllO minutes, 1500 wattsllO
seconds. SWR is I.J:I to 30 MHz, below 13 :1 to 650 MHz. 3x3x7 in.
MFJ-264N. $69.95. N c:onnector: MFJ-5MJ3. $4.95. 3ft. coax!PL-259.

MFJ Low Pass Filter MFJ Iambic PadcIIes
Suppress MFJ Deluxe Iambic MFJ-564

TV], RFI, ~3j'.~ Paddles feat ure a full 14 9"-
telephone and ra~ge of
other interference adjustments
by reducing in tension
unwanted andcontact .. •
harmonics going 10 your an enna. spacing. ,
9 poles. MFJ's exclusive Teflon~ self-adjusting .
Dielectric Technology"' nylon and steel needle bearings,
ca pacitors, hi-Q inductors. ground contact po~nls that ~ll!l0st neve,r
plane shielding. RF tight cabinet need cleaning. p~lSIon machined
gives excellent TVII RFt frame and non-slid feet on ~vy
protection. Full legal power chrome base. For all electronic CW
1.8-30 MHz. Mounti ng tabs. keyers.

full eolorFAX MFJlBencher Kever
U se your MFJ- 121 4PC The best of all CW MFJ-422B

computer and 114 0" worlds -·,a deluxe MFJ 1134"
transceiver to Keyer using a
receive dis..lay 0 .. :"'.... -r. Curtis 8044ABM. r · • • • hio iand transmit _ ..! ." - ' C Ip In a compact
brilliantfull color news P otos pack age thai fits
and incredible WeFAX weather right on the Bencher iambic
maps with all 16 gray levels. Also paddle!
receive/transmit RTIY. ASCII Iambic keying. speed (8-50
and CWo wpm). weight. tone. volume

Animate weather maps. controls. Automatic keyer or
Display 10global pictures semi-automatic CbugR)ltune
simultaneously. Zoom any pan of mode. RF proof. 4lfax2'hx5lfzin.
picture or map. Manager lists MFJ-422BX. $79.95, keyer
over900 FAX stations. Automatic only for mounting on your Bencher
picture capture and save. paddle.
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MFJ·931
'79"

Creates
artifical RF '
ground that eliminates or reduces RF
hot spots, Rpfeedback,TVURFI, weak
signals caused by poor RF grounding.

GreaUy improves your signal if
you're using a random wire or longwire
antenna with an ineffective ground.

Electrically places a far away RF
grounddirectly at your rig by tuning
out reactance of connecting wire.
20 MeIer CW TlGEuelver
MFJ-9020 _ .
'179" - <to

Th thi :t,._row IS - - " j

tiny MFJ 20 Meter
CW Transceiver in a corner of your
briefcase and enjoy DXing and
ragch~~ wherever you go. You get
a high ormance superhet receiver,
crystal filler, RIT. AGe. vernier luning.
sidetone. speaker. up to 5 watts output,
semi/full break-in. much more. Free
manual Seefree MFJ catalog for 40,
30. 17, 15 Meter versions, keyer, audio
filter. power pack. tuner. antennas.
S-Adive_

- wortd Radio TV Handbook" says
MFJ-I024 is a " first rate easy-to- operate
active antenna...quiet .excellent dynamic
range...good gain.. low noise...broad
frequency coverage..• excellent choice.R

Moun t it outdoors away from eiec
tricaJ.noise for maximum signal. mini
mum noise. Covers 50 KHz - 30 MHz.

Receives strong. clear signals from
all over the world. 20 dB
anenuator. gain control.
ON LED. Switch two
receivers and aux. or active
antenna. 6x3x5 in. Remote

:;;;;;;; has 54 inch whip. 50 ft.
coall. 3ll2ll4 in.1 2

- '1 VDC or 110 VAC with
•• MFJ· l3i 2. $i2.95.

129" MFJ-I024

Cross-Needle SWR Meter
MFJ-8 15B
'69"
Pealc/

average Cross
~eedle SWRI
Wattmeter. Shows SWR. forvianV
-eflected power in 20001500 & 200150
watt ranges. 1.8-60 MHz.

Mechanical zero. SO·239
connectors. Lamp uses 12 VDC or 110
\lAC with MFJ· 13i2, $12.95.

'7q1on. U " R Kw rRd traok.......t ofDupotu~



Photo B. Hu e WI' set' tht' Oak Hills Classic QRP rig kit sta rting to take shape. Check out the
l"f!\Iiewon page 14. (Photo by Jt'jJ Gold AC4HF.)

Before any solder hits the PC board. I al
ways look ove r the PC board for any signs
of damage or under-e tched coppe r. A tiny
spot of copper between two pads is all it
takes to cause trouble. When stuffing the PC
board with pans. I make a mental note of the
traces and pads. Pads that are supposed to be
connected can look like a solder bridge. This
way. I avoid the hassl e of desoldering a
good joint. Depending on the kit, a PC board
fo il pattern may be included. T hi s reall y
helps you to find and detect solder bridge s
as you assemble your kit.

Because there are so many resistors in any
given circuit, they go on the PC board first.
Just because the leads on resistors are long
does not mean you have to use the whole
lead . Unless directed otherwise. resistors
mount nat against the PC board, and not up
in the air an inch or two. The same goes for
diodes and axial capacitors. Push them both
down against the board. Although not real ly
necessary. I like to place all the resistors
with the color codes all pointing in one di
rection. It makes troubl eshooting a bit easier
if you don't have to constantly flip the PC
board from side to side . Besides, a PC board
is a piece of anwork. !

I do the same for capacitors. too, as long
as they are not polarity sensitive . By insert
ing the capacitor with the lettered side out.
you can check your work much easier.

When instal ling diodes, resi stors or axial
capacitors, bend the leads slightly aw ay
from each other after you have passed their
lead s through the hole s in the PC bo ard .
Don't bend the lead flush to the board-do
ing so will almost guarantee a solde r bridge.

I mount IC sockets . trimmer capacitors
and pots with one or two leads, chec k the
mounting, and then solder in the remaining
leads. Again, be sure you have everything
down flush on the board.

Semiconductors are in a class by them
selves . They must be installed the right way
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or the ci rcuit won' t work. There is also the
possibility o f toast ing the semiconductor. 1
mount TO-92 style transistors about 114M

above the board. This leave s me enough
room to ge t a test probe on the leads, but
short enough to prevent critters from devel
oping because o f excessive lead length.

Un less the ins truc tions say othe rwise,
don't use Ie sockets in circuits using high
speed or high-frequency ICs. The extra lead
length will cause havoc with the circuit.
Pha se-locked loops are especially touchy
about Ie soc kets . Howe ver, sockets are a
good idea. especially when using a double
sided plated-rbrougb-hcle PC board. If you
have any doubts, a call 10 the kit 's manufac
turer should clear th ings up.

Take breaks. There's no rush. this is not a
contest to see how fast you can assemble a
circuit board. Kit bui lding is supposed to be
fun , not a race to see who gets done first.
Take time out to rest your eyes.

I alway s le ave a rad io cooking in the
background, listening for CQs. When I hear
one, I ro ll my chair over to the rig, and with
a bit o f luck, I' ll have a QSO. And, yoc' H
have something to talk abou t besides 'The
rig he re is Ken woo d and the we athe r is
warm!" If nothing else, get up and add some
ice to the Diet Coke and grab another fistful
of Oreos.

Surplus Parts and Parts Substitutions

You'll find a lot of surplus parts in kits .
There ' s nothing wrong with the practice.
Most of the surplus pans are prime number
one-grade components. Most are made for
the military o r consume r market. Su rpl us
part s are usually beuer than the honest-to
goodness parts. This is especially true if you
end up with mil-grade goodies.

Let's say our kit calls for a 2N2222 uan
siste r, Instead , you find inside your kit a
XCX345ISXC. What you got is a surplus
NPN tran sistor made by who knows who. It

will work in the kit. The re 's a good chance it
was made for the military, costs the govern
ment (you and 1) $34 each and oow the mili
tary can't use this part anymore because of
design changes. A parts broker purchased
three tons o f them and is se lling them off for
a dollar a pound. Thai 's how you and I end
up with surplus parts in those BOPs.

Surplus semiconductors are not bad, but
surplus capac itors can be a real pooper! A
0.1 capacitor is a 0.1 capacitor for almost all
projects. But if the PC board is laid out for a
lead spacing o f 0.2 inches and the su rplus
capacitor has 0.7 lead spaci ng, whoa! It ' s
not going to fit ! Just like a fat lady with a
pair of tight jeans. with a lot o f pushing.
shoving, pulling, you can get the pan to fit
the board , hut it's not going to be a pretty
sight !

There ma y be a part or two that the kit
supplier has substituted . There's no need to
panic, as most substituted parts will cause no
noticeable difference in the way the project
performs. If the original article called for a
1.1 f.lF cap, and the kit has one that's 1.5 J.1f,
that 's just fine. As long as the working volt
age of the capacitor is as high or higher than
needed, you' ll have no trouble. Most of the
electrolytic capac itors have a working volt
age of 16, 25, or 35 volts. Of course, there
are many more values to pick from but the se
are the o nes you' ll see the most . If the
schematic calls for 4.7 f.lF at 16 volts and
your kit has 4.7 f.lF at 35 volts, that 's just
fine. Solde r him in and move on to the next
component. (I' ve found that active pans like
transistors and ICs are fema le, resistors and
capacitors are male.)

Photo C. You 'll want to work in a comfort
able location where you can leave tM par
tially-assembled kit undisturbed. Don " use
the ki tchen table! ( Photo by Jeff Gold
AC4HF )



For that new Machine-Spectrum
makes 2 lines of Repeaters-the
Deluxe SCR1400 and the new basic
low cost So7R line,

5-7R Basic Repeater
· " St a nd Alone"

or use with
your controller

ForHigh Performance in Repeater
Technology, Go with the Leader-

SPECTRUM

• 10-40 Watt Units
• 2M, 222, 440 MHz
• Super Sensitive/Selective Receivers
• Unusually Good Repeat Audio
• Proven Performance t hroughout

the World!

Instructions and Manuals

BOP kits art not noted for their instruc
tions. Most BO Ps consist of a photocopy o f
the original art icle. a parts overlay for the
PC board and a shee t or two of additional
instructions. Most of the assembly work
must be done by the builder! If the instruc
tions say to " install the resistors," that's
what you do. Usually, as the complexity of
the project increases, so do the instruc 
tions-unless it's a Kanga kit. Then you're
on yoor own!

Before yoo do any soldering, it's a good
idea to look ove r the instructions of the kit
and do a dry run through. Make a note to
you rself of any part o f the inst ructi ons
you're not clear on. A good dose o f com
mon sense is your best weapon. If it sounds
really stupid, it probably is. Double-check
th is step before you mo ve on. I can look
past most errors in a ki t 's instructions. If
you 're told to install an RCA jack on the
PC board and there 's no way it will fit, then
there 's an error in the instructions.

Locate the proper part and install it on
the board. Make a DQ(e of the error on the
instruction sheet.

• Complete Line of VHF/UHF Rcvr,
& Xmtr. Unk Boards & Assemblies
also available. Plus 10, COR, DTMF
Control Bds., Antennas. Duplexers,
Cabinets, etc, Inquire.

Of course. If you do want a Full Fea
tured/Super Deluxe Repeater with
Full panel metering and contrOlS, and
a complete Jist of 'buUt-ln' options,
then you want our SCR1400-the
new successor to the "Industry Stan
dard" SCR1000/4000.

AlIailable with AutopatchlReller..
PatchlLandline Control; TouchTone
Control of various repeate, function_;
'PL'; " Emergency Pwr.llD; HlghILow
TX Power; Tone & T1mctr Unlt_: Sharp
RX FIlters; Power Amps, etc.

The S·7R Repeaters maintain the
quality of design, components and
construction which have made Spec·
trum gear famous throughout the
world for years.

However. all of the " bells & wh istles"
have been elim inated-at a large cos
savings to you! The S-7R is a real
"work-horse" basic machine designed
for those wh o want excellent, super-re
liable performance- but no friffs! For
use as a complet e "stand-alone" unit.
or with a controller.

SCllI400
REPEATER W/I50 WT. 2MAmp
&30A POWER SUPPLY.
(All Items available separately)

Shown in optional cabinet.

Call or write today for details and prices!
Get your order in A.SAP.
Sold Factory Direct or through Export sales
Reps . only. L _

Soldering

I've melted a lol of solder in my time. I
think I'm fairly good at the task, but every
now and then I screw up royally. Over 90
percent of the kits returned to Heath did not
work because of poor soldering.

I use two different soldering irons for kit
building: An 18-watt Antek iron for small
work, and a larger 45-watt iron with a big
tip for heavy-d uty work fo r solde ring in
connectors and such. Keep a spool of desol
dering braid handy to clean up any mis
takes.

Don' t try to cook the PC board with an
iron that 's not hot enough. Solde ring is a lot
like kiss ing your aunt-you have to be
quick, do a good job, and leave no slobber.
All your so lde r con nections sho uld be
bright and shiny.

Troubleshooting

The odd s are in yo ur favo r, but every
now and then o ne of the kit s I fin ish up
with won't work. I start by looking at every
solder joint. I especially check any odd
looking clump of pads for solder bridges .

If I find none, then I look at a misplaced
res istor. It's so easy to put in a 47D-ohm re
sistor in place of the 47k resi stor. Equally
useful, but hardly interchangeable! I check
for like values, as in the example above, in
case I have mistaken them during assembly.
After I check the resistors. I move on and
do the same for the capacitors. If I don't
find any problems, I move on to the semi
conductor, and so on until I' m sure there is
no proble m with the way the kit wen t to
gether. Usually, the problem can be located
and fixed without too much trouble.

Kit bui lding is a lot o f fun. For me, it's
solder fume therapy. as I get totally involved
with a kit. Why. who knows, maybe you'll
soon be saying, "00000, let's do it again!" .
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The Oak Hills
C lass ic

Oak Hills Research
20879 Madison Street

Big Rapids Ml 49307
Telephone: (6 16) 796-0920,

FAX (616) 796-6633.
Price Class: Kit-$219.9S;

Optional keyer-$39.95

Dual-band QRP kit.

;

1:...

fairly stra ightforward and didn't take much
time. It is recommended that you have a fre 
quency counter to adjust the csciaarors. Sep
arate adjustments are made for the 20 and
40 meter band sections.

Afte r I knew the rig was working weil l went
back and readjusted the coils in the oscillator
section a Uttle diflerendy than the instructions
called for. I found that following the instruc
t ions gave me the full ba nd width on both
bands , but the a na log meter that is silk
screened on the case was a lillIe off . By read
justing the coils and playing with them I was
able to get the rig so that the panet frequency
indication was light on the money. This is one
01the only rigs on which I have been able to
get the reading to be accurate for the whole
bandwidth . I would suggest that you follow

Assembly

My wife does beautifu l needlepoint and
other crarts of this type. I always ask her why
she doesn't enter some of them in the County
Fair. She says she can't do that because al
tho ugh they look great from the f ront, the
back side of the work isn't perfect. Th is is the
way I usually operate with my building . II I am
build ing a lot of kits , the kits usually work.
weR, but may not be the prettiest things you
have ever seen. My goal for this project was
to be able to enter it in the County Fair and
have anyone look at the bottom of the board
and say how preny it was. I knew I was going
to keep this rig for a long time it it worked the
way I thooght it would, so I decided to realty
take my time building It.

I found the kit went together very q uickly,
even though I real-
ly took my time . I
had no prob lems
with the directions
and never found a
case where the in-
str uctions were
amb iguous. I
would rather just
have a parts over
lay and schematic
tha n ambiguous
directions .

With the option
al Ia mb ic keye r
th ere are fou r
printed circu it
boards to b u ild .
There are sepa
rate boards lor the
oscillator, receiver,
t ransmlUrece lve ,
and a small board ,.
for the keyer. Each 1 ~
section comes has
s epa rate bagg ed
p arts , and ove r
lays, which makes
the kit much easier
to build.

Alignment

The ali gn me nt
procedure was

Ilike 10 build aN levels of projects, but some
times t really like to sit back and just enjoy

building up a project thai I know will not have
any surprises tor me in the way of unclear di·
rections, or directions filled with mistakes or
poor perfonnance of the kit when it is com
pleted. I have built many 01the Oak Hills' kits.
I have enjoyed building every one and they
all worked well when completed. Oak Hills
takes great care In providing lop quality parts
and dear and easy-to-foI1ow directions.

The Oak Hills Spirit that I built for 20 me
ters was one of my favorite rigs to build and
operate. When I heard that Oak Hills was Ql>

ing to sal a kit that was designed as well as
the Spirit and was a 20140 meter rig , I got ex
cit~ spend most of my time on 20 and 40
meter CW/QRP. Having one rig that I could
build myse lf, that would operate o n both
bands, and would run off a gel cell really ap
pealed to me.

The Parts

I usually bu ild larger projects In stages. I
open the parts for one section at a time and
separate out the various types of pa rts. Then,
for example, I will put all the resistors on a
piece of paper labeled with their parts num
bers and do the same for the rest o f the
parts. This helps me check to make sure all
the parts are included and also helps avoid
one 01the biggest pitfalls in building: pUlling a
part in the wrong place.

The parts for each section of the Classic
are bagged separately. The beams are about
the cle arest silk-sc re en ing I have c o me
across and they have plated-through holes .
The back of the board is coated over to help
avoid the second big pitfall of building kits:
solder bridges. All the coils are pre -wound to
help the kit go together quicker and avoid
problems that many builders have with wind
ing their own coils. The instructions are excel
lent; Oak Hilts employed an illustrator who
used to work fOf Heathkit. The ease is nicely
screened and is really good quality. After see
ing how easy the kit looked to put together
(the parts are fa irly close together on the
board, but this shouldn't present mUCh of a
problem), I decided to separate out the parts
into little plastic parts bins and not take the
time to label every part.
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Patent
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• Standard Display
shows RXITX VFO
freq's, t ime and
current memory

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

«- Format & Edit
stored MSG's here

«- Incoming data

«- Outgoing data
appears here

--

0930

fl5GI

0930
flOOD

PC-1610

(Keyboard Not
Included)

f'{.03510-T

3>CRNNEO

TNXFER 050, 73

•

f'{.03510-T
1'1.03510-R

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

• Basic display lets you know
exactly where you are.

• Store up to nine 256
character messages.

• Send & Receive in:
CW I RTTY(BAUDOl] I ASCII

•-
•

The PC-161O has
begun to revolutionize CW & AnY/ASCII operation
on the HF bands. The -Plug-in & Operate- concept
is making digital operation a snap, with only a
standard IBM* type AT keyboard required for
RnY/ASCII operation, Received data is displayed
on the built in LCD display or an external RS-232
serial device such as a "Dumb Terminal." The
PC-1610 offers the following features:

• Built-in AT keyboard interface (keyboard
optional)

• 160·10M ham band coverage
• USBlLSBlCWIFSK modes
• 75W output power
• Built in dig ital powerlSWA meter
• DDS VFO with 1Hz step size
• selectable variable speed/fixed 10Hz step

VFO tuning
• Built-in 24hr clock
• 90 tunable memories
• 1 scratchpad memory
• 9 (256 characten keyboard data buffers
• Built-in 5-75 wpm IAMBIC keyer
• Built-in 204KHz, 1.8KHz, 500Hz, 200 Hz &

RnY filters
• Notch filter
• select 1 of 3 antennas from front panel

scececeto-e aro subject to d1ange WitholJl rotce.
• IBM AT is a reg;slered trader'rlar\( of the IBM coroetco.

Designed and manufactured in the U.S.A.
Phone: (516) 8B2-6512 • Fax: (516) 862-6529
7 Flowerfield, St. James NY 11780

The PG-1610 has too many features to adequately describe in one ad" .
call or write for a detailed brochure-Major Credit Cards Accepted,

o7f@@JfnJfnJ
~
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my vertical needs an antenna tuner to get the
SWR down. I find this a lot easier to use
having the tune switch so that I don't have to
have a manual key to keep lhe rig keyed. I al
so like the fact that you can change the trans
mit power easily without having to take the
cover off the rig. This makes it easy to experi
ment wilh different power levels . My rig puts
out about 5 watts Ofl 20 meters and about 7
watts on 40 meters. This means that you may
have to use the rear pan el power adjustment
to keep the power level the same when you
switch bands.

The keyer is me newer Curtis keyer chip
and worts very well. It is also very nice to
have the straight key jack in add ition to a jack
for pad d les. I o ft en li ke to op e ra te with
straight keys and this rig needs no modifica
tions to be able to do this.

The Classic uses an LM-38O-based audio
amplifier which Is better than the LM-3B6.
There is plenty of aud io to drive headphones,
but the rig doesn't have enough drive for a
speaker. This is one of my only complaints. I
don't like headphones except during Field
Day, and would have liked to install a small
speaker. My other complaint is that I find the
rig a little on me large size for portable back
packing operations. I like to take a rig and a
gel cell on long hikes and would have pre
ferred having a smaller rig . I really like the
case for the rig and find It a little too pretty to
throw in a backpack. so it would have to wait
for a while anyway. There is plenty 01 space
inside the case to add custom accessories,
such as a dig ital display or a speaker (with
some additional amplification).

On the air is where the rig really shines.
This transceiver is good enough to make
quality contacts. since my first contact on the
rig I have continually received good signal re
ports. This first contact was during a contest,
wi th PI4COM in the Netherlands. He was a
599 with high power and my signal report
was a 564 witt1 4 watts. I next talked to Marty
KW1C In Maine . He reported "your new rig
doing FB." Next, I had a nice long a s o with
Gary WB0DBW/AE in Columbia, Missouri. It
was his first contact wilh his new Extra cess

license. We had a nice long
a so. He said the rig sounded
great on his end . I have since
had many long a sos. both US
an d o x , and have worked
som e contests with th e rig .
One of the highlights of testing
the Classic was having asked
set w ith Te d VA3TA R . The
Classic was Ted's first kit. We
arranged to meet on 40 me
ters. Even th ough conditions
were poor, we had a great
conversation. It was exciting to
hear wIlat the rig sounds like
over the air in actual use. The
rig sounded great. I think this
attest s to bo th the quality of
the kit and Its design. I really
enjoy operating this rig, espe
cially since it covers my two
favorite bands. iii

Features: The Oak Hills Classic
Dual-Band Transceiver Kit for the

20M and 40M Bands

Performance

The performance of the rig attests to the
soundness of the design. My one gripe is the
permanently fitted aud io filter which is used to
filter out wideband IF noi se. I would have
been much happier if this noise (6 dB) could
be prevented in the first place , or to have
som e pre-product detector filtering. Ah, well ,
you just can'l always have the cake and eat it
as well , can you? A very good design and
performer (as many will tell you), overall.

There are two aspects to every kit building
experience. The first is the bUilding experi
ence . W ith the Classic, this phase was a
clear winner and rated at the very top of its
class. The second aspect is how it pertorms. I
have found that even with all the rigs I have
hooked up on my operating bench, I end up
using the Classic a lot. I really am impressed
with the smooth solid-state a SK. I hate relay
switching. I find that even though I really like
my expensive Kenwood B5OS, the relay a SK
both ers me. I prefer th e switChing on the
Classic a lot better. I find the receiver to be
both sensitive , so thai if the signal is out
lhere---f am hearing it)-e.nd selective---f am
easily able to separate out signals except
during the most crowded band conditions. I
have also found the VFO to be stable . I don't
like having to chase signals across the band
while I am in the middle of a a s o .

The RIT has a center detent, whicl1 makes
it easi er to use . The tune/operate switch
com es In real handy for me. I have a reso
nant quad for 20 meters, but find that on 40

The TX side of the board is cleverly de
signed to reuse the RX mixer section so there
is no additional mixer for me TX side. Similar
ly, the bandpas s filter fo r receive Is a lso
reused for transmit. A good scheme. really,
and economical too. After the bandpass filter
ing there is a two-stage driver, which is es
sentially Class-A amplifiers, before the final
Class-C amplifier (2SC2075). This is followed
by the mandatory low-pass filter. The switch
ing is all solid-state , of course , as I have
mentioned before, and looks very welt imple
mented.

Superhet receiver design with cooe ring mixer and RF preamp.
High side LO injection on both bands for a cleaner signal.
Four-pole crystal ladder filter.
Four-pole audio filter.
AGC circuit.
VFO tuning with B:1 vernier dial covering 100 kHz on both bands.
RIT with center detent control providing +1-1 kHz.
$idetone osci llator with level control.
Smooth solid-stale aSK.
4-6 watts of RF power on both bands.
TX power adjustable from a to full power on rear panel.
Both iambic and manual key jacks provided.
12 VDC operation-<:urrent dra in 290 rnA on RX and 1.2 A on TX.
Measurements : 4' x 6-1 /4' x 6-7/B' .
Weight 48 oz.
100% complete , all coi ls prewound.
All panels prepunched for optional iambic keyer.

Circuit and Design

The OHR Classic dual-bander is invariably
one of the best receiver designs I have seen
on the klt market. Part of the strength of the
circuit lies In its use of extensive filtering in
the Iront end and IF stages. The use of the
diode-ring mixer (the TUF-1) also results in a
good dynamic range and the receiver is es
sentially a low noise one.

looking at the circuit, you will find that all
the switching is solid-state, including the T-R
switching. This Is a good scheme and yo u
won't hear any relays clattering away as you
send code . All the switching diodes are bi
ased at a common rail. Another area where
diode-switching is employed in this circuit lies
in the band-changing circuitry. Essentially, the
band switch uses the diodes to switch In one
of two band crystals for the LO and to switch
in the appropriate band-pass filter. (It would
have been nice if they had used rot-earner
diodes for this) .

The circuit Itself is a classical one (no pun
intended) . It comes with an RF- preamplifier
stage to provide some front-end gain to com
pensate for the filter insertion loss. This is a
stand ard negative feedba ck b road band
preamp and is unconditionally stable. The
2N5179 is also a low-noise device so that
helps somewhat. The diode-ring mixer is then
terminated In a diplexer and a post-mixer am
plifier before going through the standard lour
pole crystal ladder filter. The use of th e
MC1350 permits IF AGC, which is auorc-de
rived.

The product detector use s an NE602AN,
wIlich seems to wor1l. fine at this stage (after
the AGC) since overloadi ng can be easily
cont rolled , and provides some conversion
gain (12 dB or so) as well.

There is an audio preamp stage before the
audio is fed into a permanently wired audio
bandpass filter. This is not a very narrow one
and I suspect that its purpose Is to get rid of
wideband IF noise products. Finally, there is
an LM-3BON-B final audio amplifier
wIlich is under-driven for low THO fig.
ures.

The VFOILO is built on a separate
board which helps isolation and sta-
bili ty. It is well-buffered before being
led into the diode-ring mixer, but a
drawback here is that the mixer injec
tion signal is sometimes on the low
side and Is not constant for the two
bands. LO signal levels should be +7
dBm (ballpar1l.) lor good performance .
The problem here lies in the osci llator,
which does not perform too well at the
higher crystal frequenc y (18 .000
MHz). Perhaps the MPF102 could be
replaced with a 2N4416.

As you c an see, this Is a very
st ra ightforward design and its
strength lies in the tact that OHR did
not skimp on filtering and matching
impedances.

the alignment procedure first-you may find
that it worse out correctly for you if you follow
the provided instructions.
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Universal Radio
6830 Americana Pkwy. 73
Reynoldsburg, OH 43068
T01. 614 866-4267

HUGE 100 PAGE
CATALOG

• Communications Receivers
• Portable Receivers
• Scanners
• Amateur HF Transceivers
• VHFUHF Transceivers
• HI's and Mobiles
• Amateur and SWL Antennas
• Accessories and Parts
• RTTY and FAX Equipment
• Books and Manuals

This catalog inc ludes prices!
Send
S1Io
It~>

Factory Authorized Dealer & Service For

KENWOOD
YAESU

I ICOM I
• •• •
: Call Us For :
• Great Prices & Great Service I• •• •I TOLL FRE E OIlDEII L ,"E 1 _3tt 3t.. •
I ""*-"" us . Too. I• •! THElI~M ciiNi:iYI( !
• •• •
I S13O_ s.o_TX7W3t 15 UI I58:l-4110 I
: f U (SI Z1 6ot7...,-r :
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MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

WITH TEC-200 FILM
JUST 3 EASY STEPS:

• Copy ctrcutt pattern on TEC-200 film
using any plain paper copier

• Iron film on to copper clad board
• Peel off film and etch

convenient 8 1/ 2 x I I S17£
With Com plete Instructions

SATISF'AC1TON GUA RANTEED
5 Sheets for $4.95 10 Sheets only $6.95

add$1,50 postage

The MEADOWIAKE Corp.
Dept. A P.O. Boll: 155 5

Oaeco, n 34264

VHF UHF MICROWAVE
Transverters:

6 loll, 2 M. 222 MHz. 70 =. 902. 1296. 2304.
34~. 5760 MHz, 10 GHz

Receiving Converters:
1691 MHz, 2400 MHz

Antennas:
l oop VaO's 902 ·3456 MHz
Rutland ""ays Viii9$' 6M . 70 em

low Noise Preamps and Kits:
I 44 MHz · I OGHz

linear Power Amps:
70=.2304 MHz

Con19o"~t", Ceble. Antenn8 Rel8YS
FREE ClIralog Ava' IiIll1e

DOWN EAST MICROWAVE
8 ,. Olson W3H0T

RR I. eo. 2310
Troy. ME 04987·972 1 USA

PIlon" (207\948·3741
Fa. (20n948·5157
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In our continuing effort 10 present the best
in amateur radio features and columns, we
recognize the need 10 go directly 10 the
souree-you, the reader. Articles and columns
are ass9led feedback nurrbers, which appear
on each article/column and are also listed
here. Please rate each feature or column as
"Great," "OK: Of "No Way,· Mail your respons
es 10: 73 Magazine Feedback, 70 Routh 202 N.
Peterborough, New Hampshirs 03458.

THE FAMED 2 METER
Also Ihe ullimale IOf scanners bcb 10 1300 MHz.

A. S. A . 9209
+9 db Co- Linea r "Mutttw ave" Base
Stat ion Double 518 ov er 1/4 wave
delivers up to +9 db gain. All fiberglass
& solid aluminum construction. Fits
masts up 10 1- 1/2 " , 2 Mete r Base
Station 10' length.

$36.73
.. S6,00 S&H

(SC RES 5' SAlES TAX)
CHECK IN AOVAHCE OFt CO.D
AlSO AVAILABLE IN 220 & 440

Slow Scan TV
doesn' t have to be expensive anymore!

her)' day ........ harm .... rnbr'l<in& thoi, """,m...iu1"'" b) ""n&
-....,e.. _ Iht fun -.I _ ..... )'000•••~ .,;..mc-

/~
Model 9209.- '" I8CJI:tJ·7SU PO llo< ).461

'"'- l' IIOO-11N 6I' ...,.,.. ...... . SC2l671

_'".. "'__·J..._Ol.J.I_.._ vtJ~

_ .... -nos _ 1, .. lJ ' ~ ...c-.", ...-. ,.. ...-- """*"" V/llult S:rw:ms
II S SINmlln SL , 7
Chdmsford. MA 01824-1823
(508) 256 69Q7
IHNI, j(ft~"or1d.Jld .'ons
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Number 6 on your FeedbllCk can::l

73 Review
by Michael Bryce WB8VGE

S & S Engineering
14102 Brown Road

Smithsburg MD 21783
Telephone: (301) 416-0661 ; Fax (301) 416-0963

Price Class: $199.95 kit; $269.95 assembled and tested.A 40 meter transceiver kit.

5 Be 5 Engineering's
ARK·4

Some of the buzzwords in tcoeve politically
correct world are -em aue r.' "fa ster:

"cheaper" and ·better: Well , that's exactly
what S & S Engineering created when they
introduced their new ARK-4 40 meter
transceiver kit.

The ARK-4 is a fully synthesized a RP
transceiver lor 40 meters. It's a CW-only rig;
there is no SSB on the AAK-4. But, you do
get full a SK break-in keying and the 40 meter
CW band. Irs ideal lor the Novice ham, too. In
fact , n'e one of the few rigs in kit form I'd rec
ommend lor a Novice. Thanks to its fUlly syn
thesized transmitter, the Novice operator will
know exacny where he or she is. This is very
important to Novices, who have only a small
slice of ltIe 40 meter ON band to begin with .

The ARK-4 comes in a wide variety of con 
figurations. Depending on your budget, you
can get just the transmitter or the receiver
components with the kit. later on, as your
budget allows, you can add on the goocties
until you have a complete 40 meter rig. Why,
you can even install a Curtis-based keyer in
side your ARK-4. And, if you just can't stand
the smell of molten solder, the AAK-4 comes
assembled, tuned and tested . Most people
win find building the kit the way to go.

If you plan on building the kit, and I hope
you do, this is one of the few kits I'd say a be
ginner can handle, Yes, there are hundreds of
parts in the AAK-4. Yes, there is a double-sid
ed plated ltIroug h-hole PC board. But, you
build the AAK-4 in steps, d'lecking each sec
lion as you go to make sure you 've assern
bled it correctly. The assembly manual is

quite extensive and offers tips on soldering
and proper placement of components, and
features several large tole-cut sheets. And if
that is not enough, provided you assembled
ltIe AAK4 in good faith, you can always get
the AAK-4 repaired. There's no reason why a
beginner in home-brew should not consider
the ARK-4 as their first kit.

A Look Ins ide

The AAK-4 is really a departure from most
of the ORP rigs I've built. When you slide the
rig out of its TNG-style cabinet, YOU'll notice
there are no wires of any kind inside. vup!
You read that correctly: There are no wires in
side the AAK·4 , Every pan mounts on one
double-sided PC board. I know, I've always
disliked making up my own interconnection
wiring harness. No wiring harness means
fewer mistakes during assembly,

There are no mounting screws holding the
PC board down, either. The PC board slides
inside the case. The end caps of the case
hold everything together. You can open up
and inspect the AAK-4 in a ma tter of sec
onds!

The signal path is very much like that of
the ARK-4's bigge r brother, the ARK· 40 .
There's a slight difference in the way th e
signal is handled in the IF stage: The IF fre
quency of the ARK-4 is based on a crystal
filter made up of color-burst crystals , This is
also the reason why you won't be seeing an
ARK-2 or ARK-3.

The synthesizer and a Pl l make up the
heart of the ARK4 , I won't get into the details

01 how they both work together, as this is very
clearly expla ined in the manual. It's must
reading for the builder as it makes the opera
tion of the Pll and translation oscillators very
dear.

The manual that comes with the AAK-4 is
different from what you may have seen in the
past. Whatever features you purchase with
your AAK4 will shape the size of the manual.
The manual has a pull-apa rt binding to allow
you to add pages of assembly text as you or
der options for your AAK-4. For example, if
you only order the transmitter, that's all the jn

strucuons you'll recei ve. Order the transceiv
er and YOU'll get transmitter and receiver text.

Although I d id not have the pleasure of
bui lding this kit, the kits I have bui lt in the
past from S & S Engineering are first class.
Only the best prime components are used in
the kits; there are no surplus or ham/est spe
cial pans used,

On th e Air with the A AK-4

There's not much to do to put the AAK-4
on the air. All you need is a power supply ca
pable of 3 amps, an antenna, and a key. The
front panel is nicely laid out, with all the im
portant controls cen tered. There's the usual
en-ott volume control , A IT, and transmitter
fine-tune control. The options you order lor
your AAK-4 will determine the amount of con
trol you have over the rig.

Just like the AAK-40, you tune the ARK-4
by push-buttons. However, in the case of the
ARK·4 you can use the fine-tune control to
put your transmitter exactly were you want it.

The fine -tune control is
not the AIT-that's a sep
arate con trol on the ARK
4. I found the best way for
me to tune the rig was to
set the frequency control
buttons to one location
and use the fine-tune con
trol to hu nt fo r stations.
When a station answers
me, I then use the AIT to
center him in the middle of
th e crystal fil ter. This is
how I used the A AK-4
during Field Day, with very
good results. I worked just
about everything 1 could
hear while using a center-
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9 Autry
Irvine. CA 92718
(714) 458-7277 • FAX (714) 458-0826

MOOEL V5-SOM

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

SPECIAL fEATURES I'EIFOftMANCESI'ECIFICATIOMS
• SOLID STATE ELECTRONICALLYREGULAT ED • INPUT VOLTAGE: 105-125 VAC
• FOLD·BACK CURRENT LIMITING Protects Power Supply • OUTPUT VOLTAGE: 13.8 vec ! 0.05 volts

Ifom u cessive curren! & continuous shorted output (lnleJnally Adjustable: 11-15 VDC)
• CROWBAA OV£RVOUAGE PROTECTION on all MoOeIs • RIPPlE less ItIan 5mv peal( 10 peak (lull load &

u(epl ' S-3A. 1$-4.1.. R$-$A. R$-4L. IlH l low linel
• MAI NTAI NREGULATION & l OWRIPPlE at low line input • All units available in 220 Vii:. input vcnaceVol. Iexceet for Sl-l1A)
• HEAVY DUTY HEAT SINK . CHASSIS MOJNT FUSE.
• THREE CONOlICTOR POWER CORD except lor RS·3A
• ~E YEARWARRANTY . MADE INU.S.A.

SL SE • LOW PROFILE POWER SUPPLY

Co'n CInllnlllUS <S. Slllllll. ~ S"P~;:IMODEl Grl , Bluk Duty IAmpsl (Amps' H. W. Wl I"-
Sl-11A • • 7 11 ~. 7'>f1 • 9% 12
st-na • • 7 11 ",. 7 ." 12
Sl · l1S • • 7 11 ~·N· 9lj, 12
SL-llR·RA • 7 11 4%· 7 ." 13

• POWER SUPPLI ES WITH BUILT IN C IGARETTE LIGHT ER REC EPTACLE
Conl lnuous ICS· Sin 1"1 s"p~;"

MODEL Duly (Amps) IAmpsl H. W. Wl "-
RS-4L 3 4 3'11 • 6'11• 7'1< 6
RS-5l 4 5 311. • 6'IJ · 7'1. 7

• 19" RACK MOUNT POWER SU PPLI ES
ConlinllOllS ICS· Sil l [l NI Shi P ~ i n ,

MODEl Duly lAmps! lAmpsl HxW xD Wt [ bl.
RM -12A 9 12 5'1< x 19 x 8'/0 16
RM·35A 25 35 5'10 x 19 x 12'11 38
RM·SOA 37 50 5'1. x 19 x 12'h 50
RM -GOA 50 55 7 x 19 x 12'11 60

• Separate Volt and Amp Meters
RM· 12M 9 12 5'!ox 19x 8'4 16
RM-35M 25 35 5'.4 x 19 x 12'11 38
RM -SOM 37 50 5'1< x 19 x 12 'h 50

MODEL RM·35M RM -GOM 50 55 7 x 19 x 12'11 60

""" Cuti..... lei " .In\lflltl ._i"il l
MODEl Gray II,,> 011, (A_'ll IA_,sl NxW x l WI ·llh·1
RS-3A • 2.' 3 3 x 4'4 x 5 ~' 4
RS-4A • • 3 4 3'" x 6'" x 9 s
RS-SA • 4 s 3'1; X 6'," x 7'1. 7
RS-7A • • 5 7 3" x6", x9 9
RS-7B • • s 7 4 x 7'h x 103;" 10
RS-l 0A • • 7 ' 10 4 x 7", x 103;" 11
RS-12A • • 9 12 4", x 8 )( 9 13
RS- 128 • 9 12 of x 7V, x 10" 13
RS-lOA • • 16 20 5x9 x IO'" 18
R$·35A • • 25 35 5)(11)(1 1 27

MODEL RS-7A it50
'

• 37 50 6 X 13'.4 )( 11 ..
R -70A • " 70 6 '" 1311. '" 12", "C, I Ii . u .. It$" Sin (INI U i"i.,
MODEl Oil, (A_" l lA_' l l H x Wx , WI. (Ih.)

• SWitehabie voll and Amp meter
RS-l2M 9 12 4'" x Bx 9 13

• Sepe-ate wit and Amp meters
RS-20M 16 20 5x9x IO l'! 18
RS-35M 25 35 s x u x u 27
RS-50M 37 50 6 x 1334xl 1 46
R$·1OM 57 10 6 " 1311. " 12" "

RM SERIES

RS-L SERIES

RS·MS;;ER;;;IE:,:,S~~:Ii

RS·A SERIES

' ICS-Inlermi"ent Communication Service (50'lb Duty Cycle Smm on 5 min. oN)

,,,. Sin lill S_I"il'
lA_"l I xW xD WI . 11_1.1
@13,8V

12 4V, xB x9 13
20 5x9x 10V, 20
35 5xl1 x11 29
50 s x 13l,i, x 11 ..

35 5'1. x 19 x 12'h 38
50 5'.4 x 19 x 12'h 50

ICS· Sil l III I S_I"i.,
A_,. I X Wx' WI. (Ih .)

7 " x 7¥Z x 10'4 10
10 of x 71'! x 10lJ, 12
12 4''; )(8 )( 9 13
20 s x a x IO V, 18
11 2JI., x N x 9'to 12

CIRCLE 16 ON READERSERVICECARD

C..ti....,
h l, IA_,11

@13.BVOC @10VOC @5VDC
9 s 2

16 9 of
25 15 7
37 22 10

MODEL

VS·12M
vs.2OM
vs.35M
vs-'"

• Separate Voll and Amp MeIers . Oulput Voltage adjustable lrom 2·1 5 volts . cerrem limit adjustable Irom l.5 amps
10 Full load

• \JaI iable rack mount power supplies
VRM-35M " 15 7

MODEL VS-35M VRM-SOM 37 22 10

• Built in speaker
t,,~ C..ti....1

MODEl &rl, II". lit, lA_, _1
RS-7S • • s
RS-1 OS • • 7.'
es-t es • • 9• RS·20S "• •
Sl -l1S • • 7

---.,.---_.-VS·M AND VRM·M SERIES

RS·S SERIES



fed Zepp at 25 feet. A 24 amplhr. gelled bat
tery provide the power. After the weekend,
the battery seemed untouched.

The ARK-4 does not have enough audio to
drive a speaker. It's a headphones-only rig.
You can use an amplif ied sp eaker if you
want. Radio Shack seUs an amplified speaker
for about $20. I also lound out that the audio
output stage of the ARK-4 is very sensitive to
the kind 01 head phones you at tach to it. I
used a pair of "walkthing" phones and had
so-so results. Later on I changed over to a
pair of mono headphones from Radio Shack.
These worked better, but I still found the au
d io to be a b it fuzz y. I measured the
impedance of the headphones and discov
ered they were about 16 ohms for the pair
and 32 ohm s lo r each earp ie ce . I f ina ll y
hooked up my old e-ovn Telex 'phOnes and
had much better-sounding audio. I also got a
much nicer sidetone when using the tel ex
phones. You may have to play around to lind
the proper set of headphones lor your ARK-4
as well. However, I must add that the rig I
was using was one 01 the first prototypes
made by S & S Engineering.

My review unit also came with a built-in au
dio filler. This filter really improves receptioo
when the QRM is running high, although I
found the CW bandwidth just about right tor
me without the audio filter. I must mention,
however, that I never was one for super-tight
bandwidth when it comes to my rece ivers. I
like to hear those HW-7 users calling me off

frequency by a kHz or so. You'll never work
'em if you can't hear 'em.

With no antenna connected, you'll notice a
high-pitched tone in the audio. The tone all
but vanishes when you attach your antenna. I
also noticed the sidetone in the background.
This is because the side tone runs continu
ously and the T/R logic gates it on and off as
needed. Again, once you connect an antenna
up, yOU'll not notice the sioetone in the back
ground. I did find that the Sidetone changed
levels, depending on the type of phones you
connect to the AR K-4. In tact. when I at
tached my Telex phones, I found the sioetone
to be way too loud lor me. There is no inter
nal sroetooe level adjustment, although you
can change resi stor values to reduce the
sidetone level to suit your liking.

The AGC aclion is very smooth, with no
popping or pumping that I could detect. The
AGC lime constant seems just about right lor
the way I operate CWO You can also listen in
on the YEs 00 SSB without much trouble.

The Transmrtter

The ARK-4 provides a healthy 3 watts of
output on 40 mete rs . Th at' s m ore than
enough to work the wortd, without killing your
battery pack in the outback. The review rig
produced a tad more than 4 watts into a 50
ohm load at 13.8 volts . a bit over 3 watts RF
at 12.6 volts.

With full QSK, the ARK-4 provides for,
some exciting tun on CWO The relay used for

antenna switching is loud. You can hear the
relay clicking in lime with your keying. With a
s1ide-on cabinet in place, you won't notice the
relay as much.

The ARK-4 is not as robust as its bigger
brother, but I'm sure the ARK-4 would hold up
quite well in the field . I'm not sure I would
take it white-water rafting , but for casual bam
ming at your campsite it's going to be a hard
act to follow, It would be just my luck to stum
ble upon Elvis and Bigfoot playing cards at a
UFO landing, with the Loch Ness monster
swimming past in the background, and not
have a radio in my backpackl

II's an ideal rig for a hamvacationl Of
course, my idea of roughing it is staying at a
Holiday Inn while their restaurant is being re
modeled. The ARK-4 will fit quite nicely inside
a briefcase. Throw in a battery pack and
you 're on the air from your h otel room .
Thanks to the synthesized frequency control ,
making that schedule with your buddy Is no
problem.

Last Word

I feel the ARK-4 will provide the ham with a
better-than-basic QRP transceiver. You get
frequency control that is unmatdled by any
thing on the QRP market. That's a real plus
on tocav's c ro wd ed ba nds . Wa s there a
downside to the ARK-4? Yup! I had to send it
back! Yes, I do believe that the S & SEngi
neering ARK-4 is politically correct. It's faster,
smaller, cheaper, and better. II

Look What You Could Be Missing...
DSP Noise Reduction Products From JPS

Also Available:
NF-60 Notch Filter . (", ,..",,,,01 <>f 'm~llplc "-"",,

SSTV-1 - DSP Fitter for Slow Scan TV . ,...... "" _y and dI>tootcd SSlV poctufes
115 VAC 10 12 vee Power Supply (1 A) - . oob "1lh oll JPS .......'CUf podll<t>

N IR· 10 No isellnterferen ce Reduction Unit

Tho: :-': IR-1O a llows reception of difficult 10 read signal and

r.:~. listener fatigue. Operates on radio receiver au dio
output_, ~IR modo: reduces or eliminates hdcrod'.T\I:S. whit.:'
ignition noise, RTrY imer fcr ence. and power hne noise. PEAK
function redu ces white noise interference . Tho: Notch Fittermode

removes multif'l.: betcrodyncs and acts in 3 milliseconds. Band
Pas... mcde is oontinuously adj uslah10e center froequmcy.

NRF-7 General Purpose Noise
Remover and Filter Unit

TheNRF·7...d,0= 1IIJ""'Ji><Tic n..... ,I1!0"llhdynlllTlic po"king
Re""",,," onullIple,"'.... Ii"", V"""" <ip...., ItipI pe.fu, tnoI<I<C
CW .-l v""'" r...... cw lilIen h.ove ....~ .......
liequeney ~-thooM DlpWSqn..,jPr~

NTR-1 Wide Band Noise
and Tone Remover

The STll· ] p«'OYldes ...><10 bopd _.~ frO( AM ... H I
.""eI'II01l . N.",,.. ""'wl ''P'''_''''n 1<". SSB. CW .. <Lot..
""'"1'''''''. SI.le-o(·l/,c_AIt S~ ,01 P,,,.,"o<ing " ' · Ral Tm",.-
R.pitIy """..m'~npIo:1fJI... fr",n """'" ..,.......wl........'"
"", o:lio""'P"

"First and Finest in DSP Noise Reduction Products"

p-cJ III JPS Communications. Inc.

P,O. Box 9nS7, Raleigh. NC 27624
(9 1 9)7~1 01t FAX :(9'9)7~1456 TECH :(919)7~1048
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TOLL FREE ORDER LINE: 800-533-3819
W e accept Mastercard, VISA, checks, money orders in US$.

Free Shipping within the continental U.S.
Contact JPS Communications for a dealer near you
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STEREO FM TRANSMITTER

OR. NI-eAD CONDJTlONERlFAST CHARGER

Run 'jO<)I own stereo FM radio stabOn! T",nso"ts a statlle sognal r=====
in the 88·1OS MHz FM becadcasr barld up to 1 mile Detailec:l
manual~ helpful l1'li0 on FCC regs. antenna icleilS arlll
fa09ll '0 e_peel. La1eSl desogn lealu' es adJuslabie line Iev~

~~ a"ICl aystaI conlrolecl -..bca.... CQI.oed$
10 any CO or tape p1ayto. moke lOII_e, or I'iIIcloo. Includes lree
b'WIg I0OII0OI For a pro lOOt ackI OlIO matdIiIIg case HI ...... en
boa'd whip anl&ma
FM·10A stereo t' ansm'lle, kit , ,$34.95
CFM Case,whip ani set .., ,, $14.95

SYNTHESIZED AUDIO GENERATOR
ODS IO_eel Dlgrtal 5, nlhesls)
teehnolog-, In>gs you 1 le",hc alKio
gene'llo, at • fanlastic price'
Generales from0 01 Hz 1050 KHz wl1h

frve dig~ lED disptay o11reQuency. Sille f;;;;;:';::::::;;;;:;;;;;;;;;:;:;;;;",;:;",;;:;;;:;;;;;~",,;;:;and square _ outplA ~1$1~bIe 1)oS
'fOlI p-(l. F~lI&ITeY seledtd by dQcl k~ entry ard
wiIh '*'cIy c:or'Ilir-..ous ..... UW>g iInob. CoysuI COIl11 t:iIId
CClSK'J 01 10 ppm and 1M) nwrcu le lor~ lrtq.oeney
changes. Relire lIlal jury-figgec:l olcI generalo' and Ifeal
yourseH to the pleas..-e 01~ a r'IIlw slate-ol' ''''a~ SG·
5501
SG·S50 Kil.5199.95 SG-55OWT as!!ITtIle<l ....5269.95

AIRCRAFT RECEIVER

Heat eXO\ll'lg ...~
commun,cat,ons 
pock up planes up to
100 miles awayl
a ece.ves 1I 0· 136

MHz AM llIr bafod. smooth va'ecIor II,nrIg superhel with
AGC. ce'amic trlter, ad,uslable squelch. u ceUenl
seflS ~'Vlly and lois 01 speaker volume. Runs on 9V
bat!ery Great 101 30' showS Of I'ISl hanging .rcu'IcI the
a,rport! New 3l).page manual deta,ls plot talk. 100. AcIcI
case set lor lIro'look
AR·l k~ " ..529.9$ Malching case sel. CAR .. $14.95

CRYSTAL
RADIO

R91,ve the radio past with a crystal set
loke your grancIlathef bui1L Ust's l/(lr'llline
Gale"la CtySlaI and catwhlsi<er. Se¥eraI
d,l1e,ent types of ,adios a'e 1)0'11.
includ,ng s1anda rd AM b'oadcas t.
sho'twave and even WW 11 10_hole
style To compa'e modern semlcon·
cluclor Oe1eclors. we iI'ldude a diode I()l'
eompartSQl'l. No soldeMg required and
'" eYeIT \7o'e arrIema icIeas. Recio lor
free. gel . now betore CIiI-.on talles ill
C5-1 Clystal set U ,$19.95

SPEED RAOAR

TOUCH-TONE DECODER

STEREO PEAK HOLD BARGRAPH

SPE ECH SCRAMBLER

Neor lO'w-cOSlllEfOW'a.... Doppler rlldaf kII"c:locb' cars. planes. boilIs, horses, IltI<ee or any=,=:; large rnQ\'''''Il object Operalee at 2.6 GHz ";!h up to 114 mile range, tED
digital reaclout llispijIys speed irl ....... per hour. kbneler3 P&I" hour or
fool per seconcl' Eirphooe output aIows lor lis" -9 10 IttlaI Doppler
lIhft. Uses two 1-11 coflee cans tor ....... (no! irduclIIcIl and n.ns QI'l12

I VOC. fay 10 Ill'" II u.........O'& CIftWy isPC~. ASS pIa$IC
case '"'" SPeedJ grapha b I pod "allOoll. A...,. u:seU and~""" ..$G-7 Complele k~ $99.95

DIGITAL VOICE RECORDER

Chaner1loxltgotaillOice SlOlilge tnt wiI recorcI yooo message 01 up 10 20 seconcIs.
T,"" is spill up ilTlO lour 5 seconcI block' wtlieh can be played sepa'ale1y or
cascaded lor longer messages. An LEO d'splay shows tnessage location and
lUTenI mocIe 100 easy operation. PWIly bid... nertaces aIIowr eimple lXH .l&dlOl, 10
tran'lT'OI"e" to' alllomatlC keying .men lIle PTI 1$ ....bally closed 0' alter II is
'eleased. YOll can even loop your fig's mIke IIlrough lIle Chanerbo_. For contest Of
fun lISe. the CB·l can drnrl an ellle,nal speaker. Includes a built~n eleclre1 mike.
For lhat 1i1lShIITg touch.1Kklour malching case set
C&I Voice recorder 1ul.••_ •.••.__•..S5U 5 CCBMaIching case $8I .••.••. .•_•..$1U5

FNIy. Qual LEObar graph lOIfll peal< hold lkspay' Bar gra>W> cIlsllItys are /TNt and ¥
ca~ IU: ... speed .... dorot'QI. fIty just tar'll CIjllI.Q'" peaks. 0..-~ IS'"
1M) \.his ... ant, a I;ro;l: dIs(Ilay 10 __ Ihe S9ItI ard I long P&I" i ! Ii: lOt dospIiJ ~ Ci\PIln
peW. $i'I'iar UITIlS \to tor hundrelIs 0I1lIDs' We 011.- 3 mocleIs: U!ear tor \lI'Wili .....
~og lori.W rroeltn. and Log b ~~ Dual· lor stereo' . 10 segrrerj
mulb-eolored LED disp!ay 'or snazzy. e~ gral)l)ing display ind easily e. 1,anges 'or
virtualtJ any sigrl8ls. from vollmeklrs to audio V\J meter, to audio power arnpa to SWR
rM\tf1. CQnllltle irlrn:lJQnllOf easy hocok1lp 10 fTOl6l any cIevice. AcIcI our maleling east
se1 10f a sha'JIlool<ing lnl
Pl-f.14 Dllal tnlI: barg.-ph 1lil_~.$39.95 Pl+15 Dual log bargraph 1al ..S39.9S
Pl+16 [gj Serrt-l.og lIa~ 1lil $39.9S CPH MaIr;Mg C*M$O!l S14.95

G'ab Touc::Il-TOI'I8 rvnbel5 rigH: 011 lie air.~ 01 tape. A sompIe hook--up to erry reclio
speaker or phone me is lit !hal IS reQUred to inslantIy deo:;ipIwr IOuCh--tone phone
rvnbers or cooes. A 2506 cIogiIlTWIT'IOI'Y _ decocIec:I~ .... Keept .. memory
even ... fie e-enI 0/ power loss. An 8 cigiI LED cIispIa:J allows you lO saoIltwo.qllle
memory~~ e.arrine runbefs. To maJo.e. easy 10 pick WI n,rnber~ OfCOcle$.
a "dash' is inserted between sets 01 digits thai were clecocIecI more than 2 seeoncIs apart
A 'cenlta~otIlCe" qualily crystal COlllro/lecl decocle<" is used allowing rapid and reliable
!2tea>on ol rvrt>ers 111 up 10 20 cl9lS per~ FOf a proIessiOI'laIIy lnVeclIook.
aocI r:u maldWIg ease set Stall crac:kIITg hlse~ lXlCIeS 10011011000 ...1'1 fie Tone..-
TG· I Tone G,abber kr'l S99.9S CTG Matching case set $14.95
TG· I WT Fully assembled TG-l and case $149.95

AM TRANSMITTER

SHORTWAVE RECEIVER

T_ irl 00 tie 8QO.9SO UI1z IClIon \I$I'VjJ
JOUr e_1$lIlg~.F'~ 1111
COI ..ertecI .... gysW I••"'" iiIallIf,
10 !Ill "l)O.550 IoIil range~
ire ....n includ. d on l)uikl,n9 h'gh L"'::
pertormance !lOlI!,lHz an_ Well dMiglecI CIaliIIea1I.n!
e"e~e Iillsr;ng arrcl con....nienl QIToOllibypass Swrtch. EiIIY
one hOUI aSSllmbly 0' available fullt asseml)led, Adel our
malC!ling ease sellor a proIenionillOoIl
SCN-l $caovleo corwerteo l<iL _ $49.95
SCN Ualctw>g case set _ _ $14.95
SCN-1WT AseembIed SCN-I andcase S89.95

Fantasal; receiww #IaI capbnS ....
-.twld ..1f! jusll 12" llITIIm.I' Can .r.:t:a.,
receiv'l/TJ 2 MHz pc.1ion Irom "'11 ~•. ' .'. ,'7'::;:~.,
t.lfil. True !uperhel. hOI! smooth ''';r ·...... "._~' '....:
varac to, lunm9. AGC. RF gaIn
~ol. pIenI:y d speai<er voIlme an:! runs 00 I 'iN banery ,
Fascin&Io'lg 5eooA. te!lool or CIb~ prtWicIes Inn 01
VI 100 _ ... 1lO8l-.. OX•. For ... ear. COl" wr
!hortWo..... coowe<1ef . Tft~ bancI& rllT 3-22 MHz
range~ eacl'l II.IHz~ on JOUr ear ' dO oSaI. AcIcI
!OITII!IlfQrest 10 JOUr lP'e home'
Shorlwave receive, kit. SR1 " $29.95
Shorlwave COOlVIller lUI, SCI $27.95
MalChng case HI for SR1. CSR $1.U 5
Ma case HI lor SCI.esc .. . $14.95

HIcjI~. ~ N4 b'0'tcICIst band . ...,.!IIf. des9'fcI

e.aclly like the big conmeroal rigs.~ fl 100 niNoI&gaI I ~iiiiiiiiiiii~~;;;:~~~~;;;"';;;;;;;;;;;;;;;;"".....:::::~~'ange ot l4l to 1/. mile. Accepts line lev91l1puls f,om lape t"
i nc! CO p!i!Yers ind IOIIke mi_ers. lu....tlIe 550-1750 KHz.
eon.- maI'IIiI e CO'tUiIry. IletI wilh FCC Ie9S and
e'WeIT iITlema ~ ywr CMIT Rush~ or Rocl
Oeanil the AU-l' AcId wr~-' b •~ tWOn looL
AM-I Transmineo kit _ $29.9S
CAM Mat case SflI . $14.95

SURROUND-SOUND/REVERB

TOUCH·TONE REMOTE CONTROL

MICRO,MIKE

FM WIRELESS MIKES

Keep &II ear on fie tocaI repealer. poke. wealhIf Of fllSI
U'e 1I'OItlcI. These sen:sI\ive SlCll'Itlel~ are ...., 10
b!.iIcl and use Tl.W'leS iIT"J 5 MHz portion o/the band ancl
have srnoottl varllC10r tuning wittl AFC. cIuaI conversion.
ceremc 1IIlenng, squelch end plenty 01 speaka, volume,
ccecrete manual delai ls how the ,igs .. o'k and
eppIicabons. 210l FM 1fanslTllnef lias 5W RF out. crystal
CQftfllI l146 52 n::lI.dedl. pro-specs and~ r.us.
AcIcI wr case sets lota ric:e ...._
FM aeeewe- U Specrty banlI: FlH46 (2M).FR.(i (6M).

FR· l 0 (l (f,1). FR-220 (22OMHz) _ _•..•,$34.95
CFR MalchllTg case set ,.$14.95
FT·146 TWQ Meter FMl ransmine' k~ " " .$99.95

T811 .-eo t>e wort! 01 CCOI .I.,oot-I,. musoc 8"ICl dallllllllS camecI ower mtny SlancIarr:l FM !)loU eS' r--.o SWICn.
0ec0cIer /loI::Ib to Ile~101 01 FM racIlo a"ICllU"eS Ile 51).100 KH! SCA Sl.Ibcamer barI;I. t.lany IllcIia5 ha'" a
clemocl wtpul. I;l.d d Y'l'" flIcloo cIoesnl . d's easy to locate. 01 use our FR-1 FM ,eeeiver kit wtOch is I cornpIme Ft.I racIoo
wdl\ a demcd jllClc bum·in. These '11lc1den' Sllbcarriers carry lots 01 neal program ming · hom Slock QIJOles to news to
music. from roct.to easy listerWJg • HI o:mrneroeI lree, Hear what yoJve been missing "/rIlttl the SCA·l ,
seA·l Decode, kit .......•.......•...•••.......•.•...S27.95 CSCA Matching case set _ S14.95
FR·' FM IeeeNet' kL $24.95 CFR Matching case lor FR·1 _ m S14.95

Con8'oI VI1uIIIy 1tIJ1l'io l\l by Touc::Il-TQITII remolt~ . lht URC-l his 16 ...it:tIecI~ 4 a.....~ wIIage 0I.tpib
t20 mV AJp$ 0 10 5 VDC), two 10K oigllIl polS Cb ......... 1QI..eIch. tlC-l and 3 ....-.s ...,... tl!t Irom 10 mS 1O.Cl) Ileus'
Tft level passWG'll CCJr*OIIIow! sean COOlrd IncI rn.A-IeveI aco:ess. Sa digllLED display~~ etJ*tcI
cocIes and a crystal contrOIecl toucMone d&coclef J)"Cl'l'o;lt$ reLable opera8on. the<e., I'lOll'ing tIM ike lIIIS Ul'Iit. bt n
~ CQnI'ol 01 rerr()Ie 'Idies. tltrmoslillS. hi-fi's. homee or &vtll IllClOOee wilh hi URC·l . Add 0\1" matelwng case se1
lor ahandsome 1Inish.
\JRC·l Remole control kil $129.95 CURC Malching caSfl 861 $14.95
URC·1WT Fully assembled URC·l and case 5189.9$

FM SUBCARRIER DECODER

LoC METER
t.le1\S\6e nouctOlS from 10 lJi-l ()nH llflcI eapar;rIOf$ trom 2 pF·2\fF ..,ttl h9l ao:uraey by lXH......"\iI '9 the tC. l to 8t"'f
digital mu~lmeter . Two pushtlutton ranges for higll resolution~~s and we even give you calibration components to
assure proper eceuracy 01 your IlIt! AclJw biters and S'MtchIITg oes rlIQlire critical ..-allies. no one shoukl be "/rIl1hciut
an tlXlr.IIe LC 1T\fler. fOl' • prokw:*, add our malChing case sel.
Lvl LC meleo kl .......•.......................................,$34.95 ClC ease sel _ $14.95
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Kenwood Communications Corporation
Amateur Radio Products Group

2201 E. Dominguez Street
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Telephone: (310) 639-4200

Price Class: $349.95

Kenwood TH-22AT
Hand-Held Tra ns c eiver
Meet the latest in little HTs from Kenwood.

Runn ing a 2 meter handheld
used to be a pretty straightfor

ward affa ir-on/off, volume , a
squelch control, and a frequency
switch . Of cou rse, when th ings
were synthes ized we got a few
more bunons, but all in all we could
figure it out with a little time to play
around. Things got more complex,
however, as manufacturers packed
even more features into every ra
dio. Of course , that meant more
buttons and knobs. Once manu
facturers noticed that most hams
had above -average consumer
e lectronics skills (after all , we
could program our own VCRs) ,
h igh-tech radios appeared ev
erywhere. This increase in the
number of leatures came at the
same time as a change in
size-electronics were getting
smaller. This shrinking meant
that fancier leatures were com
ing In smaller and smaller
packages. If you remove the
battery and antenna from
this radio ycu'n find thai it
weighS just two ounces
more than the Instruction
manual. Where will it all
end?

A grand finale may be the
Kenwood T H-22AT. This
hand-held radio fits right into
the current trend. It's small
about the size of a mobile
mike-and it performs a range
of neat tricks. At first glance,
the radio fills the bi ll of a gen
eral-purpose 2 meter handheld
with all the usual specs. It puts
out 3 watts with the standard
battery pack in th e normal
mode, uses a dual conversion
receiver with 0,1611V sensitivi
ty, and offers 200 mW of audio
output. The fun starts beyond
the solid bas ics , where the
neat features begin.
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Special Features

One particularly nice function for a radio
of this size is a variable power level. As we
all know, the FCC requires that we always
use only the minimum power level that will
sustain reliable communicatiOf'ls. Most of us
detune our handhelds to lower the power
when we operate near the repeater location.
(You don'I???) On the TH-22AT, the power
level is keyboard-selectable to high power,
which is normally 3 watts and battery de
pendent; low, which is 112 watt; or "econcm
lc low," which is 30 milliwatts. Fifty milliwatts
will get you around the house, around the
hamfest, and even into the repeater if
you're close. Of course, lor those scofflaws
who bypass the FCC regulations, the veri
able power setting has a side benefit: Us
ing on ly the m inimum power required

greally extends battery
life. It's always surpris
ing to see how far you
c a n get on the low

power settings!
Once you get

over that kilowatt
mentality a nd
use the QAP set-

t ings , you might
want to kick in the
battery saver. This
specia l function
lets the radio
sleep if it doesn 't
hear anyth ing for

live seconds. While
nOI u sab le when
scanning , a combi
nat ion of battery
saver and low pow
er operation could
wring a lot 01 use
out of a single bat
tery charge. In ad
dition to the battery
saver, the radio of
fe rs an automatic
power off feature .
The radio shuts it
sel f off a fter a n

hour of no keystrokes.
The TH-22AT offers transmit features that

are similar to those found on commercial
two-way units. A time-out timer is available
with periods of 30 seconds all the way up to
900 seconds-for serious coe-sceo conver
sations. Time-out timers can be particularfy
useful il that TNC you bought at the flea
market is stuck in PIT-you won't tie up the
channel white figuring out what's wrong . A
busy channel lock-out feature prevents you
f ro m dOUbling with someone-the ra dio
won't transmit illt hears activity on the chan
nel . II would also prevent ja mming, bUI it
does need to be enabled by a respons ible
operator first. The entire transmitter can also
be disabled-a good feature to have when
you loan the handhe ld to an unlicen sed
friend. If you don 't want to bother with fre-
quency displays or you want to make things
easier during emergency drills, the channel
display function lets the display be config
ured to show only channel numbers rather
than frequencies .

Memory functions allow a total 01 40 chan
nels-each with its own split, PL tone, dual
tone squelch codes, and more . Non-stan
dard offsets can be programmed in additiOf'l
to the usual +/-600. A call channel can also
be entered--easily recalled with the tap of a
button, it's also used in some scan functions.
The call channel w in probably be used to
store your "home" repealer. The DTMF key
pad allows telephone patch Of repeater con
troller operation w ith live memory locations
tor storing frequent ly used calls . Up to 1S
digits may be stored in a Single memory lo
cation.

The TH-22AT offers a variety of subaudi
ble tone and paging functions . The subaudi
ble CTCSS functions are usable only wi th
the optional TSU -6 decoder. They are similar
to what one would find in the comme rcia l
market . On transm it , using one of the 38
standard CTCSS, or "PL,· tones allows the
operator to acc ess tone -operated repeaters ,
On the receive side , however, the TH-22AT
lets you enable tOfle-coded sqUelch. This is
a feature thai allows the receiver to remain
muted until it hears the proper tone on the
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carrier. II is used mainly in shared repealer
operations in the commercial wond so that
you don't have to listen to other fleets on the
repeater. It could be useful In ham rad io as a
way to avoid listening to anyone until your
buddy calls with the right tone. Either of the
PL functions is easily enabled from the key
pad on a per-channel basis.

The Kenwood also offers a dua/-fone
squelch system. This is a receive-on ly func
tion that uses a three-digit DTMF code to
unmute the receiver. This feature provides
a total of 1,000 discrete addresses. and it
supports selective pag ing of specific sub
groups. There is another advantage of DTSS
ove r CTCSS fo r selective paging-DTM F
tones will be easily passed over a repeater.
CTCSS tones may or may not be retrans
mitted.

Taking yet another step, Kenwood offers
page operation. This is similar to dual-tone
squelch system, but with "Call er ID- added.
When paged, the DTMF code of the calling
station will appear on the display. In other
words, if you 're not right at the radio when
the page comes in, the display will tell you
who paged you and whether it was an indi
vidual or a group call. Page operation allows
eight codes to be stored for ease of use
two for the system use and six for your con
venience. Wittl some imagination, a local re
pealer group can work out a series of emer
g ency p lans th at wou ld allow d iff erent
groups and subgroups to be pag ed at will.
Since the page mode uses DTMF tones, the
system supports existing equipment, and al
so radios other than Kenwood's. Hams will
use this feature primarily for selective calling
between buddies. II's a great feature to have
built right into the handheld.

Any of the above features can be used in
conjunction with tone alert, which adds a
beep tone when the radio receives any of
the above tone sequences. Once the unit is
paged, the radio starts beeping and a 100
minute timer starts. The timer resets itself af
ter 100 minutes or eecn time a new page is
received.

Scan Functions

Perhaps one of the most used features of
a handheld in this class is Ihe SCan function.
The receiver in the TH-22AT covers 136 to
174 MHz. Most hams will prcoabtv have a
police frequency or two plugged into a mem
ory slot . (No, you can't transmit on 155.250,
even if you do know something relevant 10

the corwerseuon.) As per most leatures on
this versatae radio, mere are several options
to choose between. To beg in with, there are
four basic types of scan:

Memory scan scans those channels in tne
memory list that you 've designated as scan
channels.

VFO scan scans VFO limits and lets you
easily change directions with the channel se
lect control.

CalWFO scan lets you monito r the call
channel plus any singl e VFO frequency.

CaIVmemory scan lets you monitor me call
channel plus Ihe last memory channel used.
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The call channel Is usually your "horne"
re peater, so either of the last two modes
would be useful during a public service
event. You could monitor the event frequen
cy and the local repeater-or perhaps the
event frequency and the local police depart
ment-at the touch of a bu tton . Once you
have determined the type of scan you need,
you also need to select either time-operated
or carrie r-operated scan . TIme-operated
scan puts the radio in the "channel su rfi ng~

mode: scan along until you hear a OSO, lis
ten , wait five seconds. scan some more, lis
ten , wait live seconds, and so on. Five sec
onds may be too short to delermine if you
have any interest in a OSO, but this time
lengttl is fixed.

Alternalivly, carrier-operated scan is th e
basic home scanner mode: scan along until
you hear a OSO and listen to it until they fin
ish talking, even if this means listening to it
forever. Bolh systems have their downsides,
but the system you choose will depend on
the personality of your local radio universe.

Startup and Operation

One of the classic teSIS of a product of
this type is 10 see how lar the operator can
get without resorting to the manual. In the
case of the feature-filled TH-22AT, the an
swer is-i"lot all that far. Most of the obvious
func tions are easily accessible: The radio
can be easily put on channel fo r a OSO. But
some of the more advanced features are
stumpers.

The reason lor the difficulty is mainly that
Kenwood decided to use very few bultons to
perform a lot of tasks. Not counting the usual
buttons like Ihe DTMF pad and PIT button,
the radio uses just six buttons to perform all
of the other features. Wittl just three different
ways to push a botton , the Kenwood engi
neers squeezed quite a few functions out of
their oplions. The three possible modes for a
button on a radio are: 1I just push it; 2) push
it fo r an extended lime: and 3) push il in
combination with another button. The TH
22AT makes use of all three modes.

The display is also somewhat challenging.
It doesn't provide rnucn direction to the user
when enlering some of these functions. For
esemote, say YOU'd like to lock out a mem
ber of Ihe scan list. Th is would be handy if
you had your normal scan list in the radio,
but it kept stopping on these same two guys
on the local repealer. The scan jock-out fea
ture leis you leave the channel in its normal
memory location and mark it as a channel to
be skipped during the scan process . (You
know, sort of like hitting LOCKOUT on your
scanoer.j On the TH-22AT. you simply: 1I tap
the MR/lOCK button; 2) hold the F button
down for more than one second: and 3) tap
the LAMP button . Voila! The channel is
locked out. A smalt star pops up on the dis
play under any locked out channels. The on
ly problem with th is is that nei ther th e
MAtLOCK (memory recalVkeyboard lock) .
nor the F (function), nor me LAMP (display
backlight) buttons are labeled in any manner
that would hint at scan functions, let alone

scan lock out. The solution is to practice and
use the radio. You can memorize all of the
keystrokes. or carry the f ive-page "Ouick
Reference Gu ide" found in the back of the
manual. It seems like only a matter of time
before some aftermarket vendor will start
selling tiny plastic keyboa rd overlays, just
like you get for WordPerfect, so we can fig.
ure out how to use our radios without lugging
me book along.

In add ition to the basic day-to-day fea
tures, the Kenwood TH-22AT also has a sep
arate menu system accessible through a
"hold the button while turning on the radio"
mode. This allows access 10 the lesser-used
functions, such as the time-out-timer delay,
transmit inh ibit, and battery saver. Once
again, you may need the book. All things
considered, the user is much better off hav
ing access to all of the functions available
through these tricky key combinations, com
pared with no access at all. Could it be we're
just spoiled by being able to hit ttle F1 key
lor context-sensitive help whenever we feel
like it?

The Manual

The operator's manual, even though load
ed with button combinations. is actually very
well wrillen . Everything is very c lear and
concise, and there are several sections de
voted to ensuring a successful session with
the radio--especially for the inexperienced
operator. One sect ion, "r cur First 050.
gives just the basic steps necessary to fire
the rig up enough to kerchunk the local re
peater. A "Packet opereucn" section gives
hints on TNC hookup. The "Troubleshooting~

seclion offers some help for possible prob
lems. Not just the usual "eneck the battery if
it doesn 't work- type of advice , the list of
symptoms cons ists of possible ways that the
operator might inadvertently confuse the ra
dio. For instance, you're in the PAGE mode.
or Ihe CTeSS mode, and you can't hear
anything . You've accidently locked the key
board and none of ttle buttons work. The list
of symptoms addresses both common and
uncommon problems, and their solutions.

The manual is suitable for all levels 0 1
users, and seems 10 be written with the be
ginner in mind . At some points the explicit in
structions can be amusing: "If an abnormal
odor or smoke is detected coming from the
transceiver, tum OFF the power immediately.
Contact a KENWOOD service station or your
dealer." Good advice. Or how about "Func
tions requiring the keypad cannot be used if
no keypad is installed.- Most of me manual
is not quite this carefully worded , and most
necessary informalion is easy to locate with
the very complete table of contents.

The Kenwood TH-22AT fills a very impor
tant niche. Small enough to be easily carried
in a coat pocket, the unit has all the power
and more features than many much larger
units . Use lt often enough to get used 10 all
the different commands-or carry a handy
cheat-sheet in your wallet-and the Ken
wood will make a very talen ted and versatile
day-to-day companion. iii
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Explorer. simply connec t an antenna and a few mouse clicks later you ' re receiving the highest quality images possible. 'the
Explorer is hacked by a 1 year limited warranty and the extensive experience of the leading Wefax hardware manufacturer.
Quorum equipment is used by virtual ly all wefax suppliers in worldwide amateur. commercial and military systems.

• Integrated Satellite visibility pre
dictum with automatic capture for
up to 8 satellites simultaneously

• A utomatic time and ephemeris
11am pingfor na vigation

• 2 7 day programmable schedulers

• Automatic digital gain lock in
A LL mod es, l'l.L clocking

QFAX Features
• GOES I Meteosal We/ax Reception

• NOAA / Meteor A I'T Reception

• HF Nafax Reception

• I)ual HI-' port.. for geosync and polar
reception under sof tware control

• Integrated preamp and down con
verter power inserters

• 50 user definable configurations

• Software controlled receiver wilh 2
UIIF, 10 VHF memories and scan

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

• A utomatic Unattended Animation
works continuously

• 8 bit data / or up to 256 gray levels

• View at up to 1280 x ItJ24 256 color

• Use 11FI-', GIF or r CX f de / ormats
and convert til /IMP. JrEG. E/~S

and binary

• Contrast, Brigiuness. 3lJ effect,
Sharpen, Smooth, Noise, H ;...to
grams and other image processing

~- ~ .._.... .-

• Ephemeri.s bas ed NOAA A PT navi
galion " 'ith geo-political and tat
Lim overlays

• NOAA TooL.. ...how satellite palh.
Lat-Lan 0/cursor, di:..tance and
bearing to ref erence point

• Automatic Temperamre Calibration

• Color Palettes and NOAA curves

Quorum Communications, Inc. FA X( 2 1 ·0 915·112 711
M3114 Esters Ilhd.· Suite M511. Inil1~. T exas 7511(,3 (214 ) 915·1125(, IlIlS (2 14) 915-1134(,
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73 Review
by Dave Martin W6KOW

Ameritron ALS-500M
Solid-State Mobile
HF Amplifier
The long-awaited linear lives up to its promotion.

Ameritron
116 Wdlow Road

Starkville MS 39759
Telephone: (601) 323-B21 1

Fax: (601 ) 323-6551
Price Class: $799 ;

High-band kit-$29.9S

V icking and screaming---after 40 years of
~ammingwhile managing to avoid owning
an HF amplifier~ recently bought an Amer
itron ALS-SOOM linear designed for mobiling
.. . and I'm delighted with the purchase. De
tails follow, but urst. lor hams with similar
leanings , the sequence that led me to the
ALS·500M might be worth revealing.

I like low Power

Maybe ifs the thought of sticking it to the
power conglomerates or of getting the most
kick lor the buck, but I'm the guy whose first
solo was in a glider, not an airplane ... who
bought a sailboat, not a power boat, when
living in a yachting paradise ... and who
designed a little voltage-divider network so
my Icom 735 could get under th e B-wa ll
power control minimum for tess-men-s-watts
ORP.

But circumstances change . About a year
ago I joined a net scattered all over the coun
try, and my linear-less shack and mobile rig
condemned my teo-wan signal to the bottom
01 the heap; everyone else had power avail
able to combat the latest decline of HF prcpa
gatiOf1 that we can blame on the nadir of the
current sunspot cycle.

Everybody rec ommends maximizing an 
tennas before buying an amplifier, and I did.
But there's not much chance of significant
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gain from a vertical whip on a small car. And
my tiny California city lot-blessed with pow
er lines on two sides and many nearby neigh
bors-e-pretty well precludes adding to the HF
antenna farm, which includes a three-band,
three-element yagi at 40 feet; a seven-band
vertcar 00 the house; and an inverted V fed
with ladder wire.

Because 01 my long commute , a mobile
amplifier seemed most desirable, but the
home OTH signal could use a boost too.
What to do? The idea came from a f riend
who travels between homes in Southern Cal;
fomra and Montana: He runs a mobile jinear
in the car and uses the same box in his sum
mer house, powered with a helty 12V marine
battery and an automatic battery charger.

The Order

Atter months of vacillating (and checking
on the back-order status of the Amerit ron
ALS·500M er various ham stores), I ordered
Irom the outfit with the fewest units on back
ord er. No strings were pulled ; no mention
was made of writing a review on this uni t.
Less than a week later, a large box appeared
on the front stoop, and a quick trip to a near
by automotive store lor a 10B·amperelhour,
deep-discharge marine battery and a 1Q-amp
automatic Charger had the new rig on the air
that day.

Initial Reports

The results were gratifying : Fi rst contact
was with a station in Florida on 20 meters. He
reported a barely readable S2 signal barefoot
.. . and a plainly legible S7 with the Amer
itron cooking . I know the numbers defy the
laws of physics (indicating his a-meter cali
brat ion is off) ; using 50 watts barefoot and
assuming peaks of 500 watts powered up,
that's 10 dB of gain, which is just under two
S-units, not five. But the importance is read
ability, which improved trom marginal to easi
ly copyable. OSOS over the next few days
while I waited tor a second power plug trom
Ameritron to finish the mobile setup---eon
firmed a 2·S-unit improvement and a lot more
punch through the reluctant ionosphere and
C RM. That's why people spend hundreds of
dollars on these things.

The Technical Side

The Ameritron ALS-500M is a compact
(3.7S' x 9" x 1S"), light (7.5 pounds), solid
state H F linear wi th contin uous no- tune
coverage from 1.5 to 22 MHz (and to 30 MHz
with presentation of an appropriate license
and purc hase of the $29.9S extend er ki t) .
Four 2SC 2878 power t ransistors p rovide
output of 500 watts PEP on SSB and 400
wans on CWo My measurements ind icated
lull peak power was available with 60 watts
of drive . Ameritron warns not to drive the
ALS-SOOM with more than 100 watts continu
ously. DC power req uired for full output is
13.8V at 80 amperes 00 peaks. More on this
shortly.

Load fault protection disables the amplifier
if too much power is reflected Irom an anten
na with high SWR (more than 2:1 ). An LED
lights if th is occurs. So far, I am opera tin g
without the benefit o f a tuner in the antenna
circuits, both mobile and fixed, and the Load
Fault LED has remained oft.

Thermal overload also disables the amplifi
er, and an LED warns when this happens .
The unit operates coot and silently; a heat
triggered 3' fan that sucks air through a 6" x
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6° heat sink and then the rest of the chassis
comes on after a few minutes of transmitting .
It is almost silent. Following a long na nsme
sion, the fan on my unil turns off a few sec
onds etter unkeying the transmitter.

Push-pu ll ci rcuitry and a multip le-section
output network provide harmonic supp res
sion, and listeners report the ALS-SOOM sig
nal is clean and sharp. A relay control cable
from the transceiver keys the amplifier. There
is no ALC input to the ALS-500M. An addi
tional low-power positive lead allows turning
the amplifier on and off with an SPST switch
that you supply and position where it's conve
nient, such as near the driver 's position in a
mobile setup.

Included in the package is an eight-foot
power cable complele with fuses and a pa ir
01No. 10 positive-side lead s and a big power
pl ug . If you r installation need s more than
eight feet of power lead, you'll need to substi·
Me larger wire. For the tt -toct path from my
car battery, I opted for two NO.8 positive-side
cables. (One negative battery cable and con
nection to the vehicle chassis is used lor the
return circuit.)

Powering Up

A Bird Model 43 wattmeter and sc-obm
dummy load were used to measure the key
down power, both in the shack and in the car.
In both cases, my power supply (to-arne
charger and 35-amp alternator respectively)

was unable to maintain the voltage to the am
plifier at the rated 13 ,8 vol ts for more than a
second or so; in a few second s , Vo ltage
dropped to around 12V with steady keydown.
When talking in SSB mode, the vollage drop
takes longer, but it occurs .

Using 100 watts 01 drive power, sustained
CW power of 480 watts at 3.6 MHz down to
300 watts on 21.2 MHz wa s measured . Ell
cept for 15 meters, these levels are above
the 400 watts specified by Ameritron , which
also notes that power will vary with frequen
cy. An alternator large enough to ma intain
voltage above 12 V would result in more oct
put-certain ly at or above the power speer
fied by Ameritron.

On-air tests in SSB indicate that my unit
sounds best when driven by about 65 watts.
Therefore, I measured power also at the SO
watt level and noted kay-down CW levels of
440 watts at 3.6 MHz down to 250 watts at
21 .2 MHz . T h e se p ower read ings were
achieved at the sustained t z-vort input level.

Moblllng It

HooIl.up for mobile operation once the $10
power plug anived from Ameritron consumed
only pa rt of an evening , as I had a lready
made the cable. Coax to the base of the Hus 
tle r mobile antenna wa s changed Irom RG-S8
to best-quality AG-8. An aud io cable with
ACA plugs on both ends wa s hooked from
the AELAY jack on the Kenwood TS-50 S

t ransceiver to the AL$-500M, and RG ·58
runs Irom the rig to the amplifier. The amplifi
er sits on the rear deck of my hatchback car
where I can reach the switch and glance at
the meter, so the remote amplifier feature is
not used ,

First tests on the road were as gratifying as
at the home shack. Stations that COIJId ba rely
hear me on l00-watl barefoot power reported
consistent 0-5 copy. My friend up the Cali for
nia coast who rarely hears my ground·wave
signal on 20 meters reports consis tent copy
with the ALS-SOOM cooking. So far, every
body has reported excellent audio.

Back and Forth

If I dawdle, it takes about 30 seconds to re
move or install the ALS-500M in eith er the
shack or the car. My commute three or lour
days per week may become the test case for
the durability of the amplifie r's power jack and
plugs. Maybe I'll install a handle on this 7.5
pound portable power package. Moving it be
tween rigs is definitely worth the trouble.

In Summary

The voltage drop to 12 volts and reSUlting
power reduction in my setup do not appear
detrimental to the effectiveness of Ameritron's
seed-state ALS-SOOM mobile amplifier. Every
one reports exceuent audio and greatly Im
proved readability in tcday's ohen-marginal
conditions. That 's wnat counts. iii
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MFJ-5383K (Kenwood)
MFJ-5383Y (Yaesu)
~FJ-53831 (lcom)

S49~
Convenient

pre-wired Transceiver
to-Computer interface

cable has RS-232 serial interface built-in !
Each cable has connectors wired for your

transceiver and IB:\-t compatible computer.
Just plug a pre-wired cable inlO your

transceiver and computer seri al ports and
you're ready for computerized control of your
rig through Rig Windows".

MFJ·5383K for Kenwood. MFJ·538JY
for Yaesu. MFJ·53831 for ICOM. 549.95 each.

Nearest Dea ler/Orders: 800·647-1800
Technical Help : 800·647-TECH (8324)
• 1 year lHlCCIftdjoona/guarantee ' 30day money bade

guarantee (less SIh)on creers from MFJ ' Freecatalog

ME~
~U'J ENTERPRISE..lii. I~C.
8 0)( 494. Miss. State. MS 39762
(60 1) 323-5869; s.eaccsr. "lon- Fri.
FAX : (60 1) 323-6551; Add sIh

.\I,..j . . . making quality affordable
"'- 1IOl>p<rir~"""' IO<""'ct 0 19'Jo1 ""FI f&> p'..~ ....

Enloy World Band radio in your car
\-1f'J-306 H I b ki$7 9-95 ear .ate rea /IIg

news as It happens
from aft over the world! This MFJ·306 adds World
Band shortwave reception to your AM car radio.
Covers 19. 25. 31 and 49 Meter bands. Plugs

tween vnur car radio and antenna.

---.
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"Rig Window.f'- scree
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Packet Windows'" screen
Usin~ Packet Windows'" and your TNC to

access DX PacketCluster"'. you can display a
list of current on-the-air DX stations,

You can scroll through these DX stations
and select one with your mouse. Your rig is
automatically tuned through Rig Windows'"
and your logbook is automatically set up
through Lagview Windows'" to log your rare
DX •• all you have to do is work'em.

You can select only the DX you need.
When they occur. an alarm sounds or you can
have their call sent in CW _. you'll know about
band openings even if you're in the next room.

For true "hands off' operation. tum on
Aurospor'', When DX you need appears. your
rig automatically tunes to his frequency and
your logbook automatically sets up to log.

Operating yourTNC or Packetffuster" can
be a.s easy as "point and click" when you use
Macro buttons for commonly used commands.

MFJ .I682 Packet Windows" , $29.95.

Rig Windows-

li~~;;;~~~ Rig Windows'"
. .. , gives you full

computeri zed control
of your transceiver.
Data from Packet
\Vtndow:s-"'aulOmaticall
tunes your transceiver
to the DX station you
want. Frequency and

1;;-;;;;",i']fT.;n.;-~o;:j mode is sent 10
Logview \Vtndow$'"
for automatic logging.

Dntque mouse
operated tuning

~. '. '- •
"".
",. _.
",. •••

Logview Windows'" screen
Logview Windows'" is a live real t ime

computerized logbook thai gives you instant
access 10 your data.

When you enter a call sign. Logview
Windo ws- automatically checks to see i f
you've worked him if you need him for
DXCC or an award calculates distance and
bearing so you know where to point your beam
... for contests it checks for dupes, te lls you
where you need 10 make a QSO and its score .

You can scroll through your log in familiar
logbook format in either call sign order or date
and lime order.

f or each contact you make. Lagview
Windows'" lets you simultaneously update and
keep up with dozens of awards such as DXCC.
WAZ, OBLAST and WPX. You can attach
award identifiers to QSOs for tracking awards.

The Contest Mode gives you fast dup
checking and au tomatic time/serial number
stamp, It te lls you how many contacts per hour
you're making. time past since your last Qs a .
poi nt score. multipiler score and total score.

Even as you're making your contact. you
can be printing a QSL card.

You can choose who to send QSL cards to
based on QSOs not confi rmed or not sent.

You can print cards or labels in standard
format or customized them to suit you. You can
print in time or bureau order.

Hundreds of QSO and award reports can
be generated, Data from (.1' and other popular
logging programs can be imported.

You can "clic k on" the built-in keyboard
keyer and let Logview Windows'" help you
make Qsas with 8 pre-stored CW messages .

YOII can set weight and speed and adjust
clement. character and word spacing.You gel a
convenient keyboard buffer with on-screen text
display for sending perfect CWo
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Stretched Vertical Gain
Antenna for 6 Meters

Here 's a way to dramatically improve your 50 MHz
operating capabilities.

by John Sehring WB2EQG

Figure J. LC matching network for the Stretched Ver
tical Gain Antenna.

A t one time I lived in a rathe r deep valley
and wanted to inc rease my operat ing

range on 6m FM simplex (52.525 MHz), as
well as use repeaters scattered over a I ()()..
mile radius. So I was looking for an omnidi
rectional , vertically polari zed antenna with
as much gain as possible.

Bec ause of the surround ing ter rain. I
could barely work stations only 20 m iles
away in some d irections when using a 1/4
wavelength ground- plane antenna mounted
about 25 feet off the ground. Many signals
from not very far away were weak, had lots
of QSB , and sometime s sounded d is
ton ed on FM.

The QSB and signal di stortion was
due to signals coming in from a variet y
of directions (multipath propagation)
bec ause of kni fe edge d iffraction and
various kinds of reflections and scatter
ing over the surrounding hills.]l J

Omnid irectional Gain

With a unidirection al antenna such as
a yagi. gain is achieved by concentrat-
ing the antenna's main lobe in both the
azimuth (ho rizontal) and elevation (ver
tical) axes. However wi th an omnid i
rection al antenna, we can't com press
the beamwidth in azi muth because we
want to keep it non-directional.

The only way to achieve gain in this
case is 10 narrow the antenna's pattern
in elevation (the vertical direction). The
lobe is then (usually) concentrated at as
Iowan elevation angle as possible. The
resulting radiation pattern looks like a
squashed doughnut.

However. this would place the maxi
mum gain lobe at the horizon (0 degree
elevation) which would run it right into
the hills around my QTH. Looking at
the elevated visible horizon at my loca
tion, I wondered how much th is kind of
gain would help. But, I decided 10 give
it a try.

So I put together a II2-wavelength
vertical ante nna to repl ace th e 114 -

wavelength ground-plane I'd been us ing. I
used a d iscarded 11 m C itizen's Band 112
wavelength vertical ante nna fo r material s
(there are a lot of these around nOI being
u se d !), includ ing the insulate d base an d
mounting bracket. Since the end of a 1/2
wavelength dipole is " hot" (a point of high
impedance and therefore high RF voltage). it
needs to be well ins ulated from ground. I in
stalled four 114- wavelength radials (each 5 1
inc hes long and InM in diameter) at the base
o f the anten na und erneath the m atching
section.

Antenna
length_ 8.5 w aUl!!

8.6 25 w a ue

Matching Network

To end-fee d th e ante nna I used a large,
s ingle-tum , tapped lC matching network at
its bottom end (see Figure 1).[2.3] This net
work transforms the high impedance of the
dipole's end down to 52 ohms.

It also puts the antenna at DC ground.
This is electrically safer. and it elimin ates
precipitation static, which can be very strong
(from blowing dust or snow. for example).
These panicles sometimes have an electrical
charge. When they hit an antenna, they are
disc harged. If the element is not DC-ground-

ed (as with a 114 -wavelength ground
plane or a center-fed 112 wavelength an
tenna), the discharge must flow through
the input circuit of the receiver. thus gen
erating noise.

The loop (L) an d tap are made from
soft, e ight-gauge aluminum ground wire.
which is easy to form. The loop is about
7M in diameter, giving an inductance o f
around 0.6 JlH. For the capacitor (C ) I
used a shan piece of RG -58 coa xial ca
ble . This cab le has a ca pacita nce o f
about 28 pF per fool. I cut it a b it at a
time to get the right amount o f capaci
tance. It required about five inches of ca
ble (about 12 pF) to resonate the network
at 52.525 MHz.

You could use a fixed or variable ca
pacitor instead-but watch the voltage
rating ! The impedance at the end o f a
dipole is se veral thousand ohms. which
means high RF voltage. Additional stray
cap ac i tance is su p pl ied b y t he base
bracket.

Rule of thumb: The inductance of the
coil should be chosen to resonate the net
work at the operating frequency with a
capaci to r who se value ( in pF) is f ro m
two to four time s the o pe rating wave
length in meters. This gives a suffic ient
ly "hlgh-C" (low loss) network.

I played with the length o f the antenna
(about 108 inches) to get it to resonance.
Then both the netwo rk's capacitance and
the position of the tap were adjusted for
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MORE BATIERY INSERTS

KENWOOD BATIERY INSERTS

Why buy a TNC?
PCHFFAX +PCSWU179.00

CIRCLE'44 OlIl IllAO£R suva CA,JIO

SPECIAL COMBINATION OFFER

$19.95
$26.00
$15.00
$25.00

$11.00
$19.00
$21.50

eoonen
SOOmah
SOOmah
600mah

2OOmOh

"""""nSOOmah

270mah $19.00
600mah $21.00
270mah $21.00
600m8h $21.00
600m8h $15.00
600mah $15.00
SOOrnah $19,00
600mah $15.00

-. 8

72,
9.6v
8.4v

10.8v,,,,
7",,,,,
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FNB-2
FNB-4I4A
FNB-10
FNB- 12

PB-2 1
PB·2400
PB-25126

BP", 8.4v 270mah $1 4.00
BP", 8.4v 400mah $21.00
BP·' 10.8v SOOmah $20.00
BP·7 1a.2v SOOmah $23.00
BP-8 8.4v SOOmah $19.00
BP" 8.4v 1400mah $24.00
BP·22 8.4v 270mah $21.00
BP·2a 8.4v SOOmah $17.00
BP-24 10.8v SOOmah $19.00

tCOM BATIERY INSERTS

YAESU BATIERY INSERTS

Tempo 5 1 Earty
Tempo S2J415 Late
Standard SP-1
r e r -rec SP·1
San-Tec.142M144 Tabs
Uniden Bearcat
Uniden BeaICaI
Regency MT1000 Tabs

. L~;i4J
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EVERY ISSUE OF ~

73 Amateur RadioToday
on Microfiche!

The entire runof73 fromOctober,
1960through lastyearisavailable.

Youcanhaveaccess tothetreasures
of 73 without several hundred
pounds of bulky back issues. Our
24x fiche have 98 pages each and
will fit in a card fil e on your desk.

We otTer a battery operated hand
held viewer for $75, and a desk
model for $260. Libraries have
these readers.

The co llec tion of over 600
microfiche, isavailableas an entire
set, (no partial sets) for $285 plus
$S shipping (USA) . Annual
updates available for $10.

Satisfaction guaranteed or money
back! I'JUCKMASTER

Route 4, Box 1630
Mineral, Virginia 2311 7

703;894-5777-800;282-5628
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TOLL 1 800 666 0908 PRICING ANDFREE - - - ORDERS ONLY

FT-2200
NEW!

FT-25OQM

FT-890AT

FT·53<J

FT-5100
FT-5200

FT·900AT
Compact HF Transceiver

Remote Front Panel Design

.- ,~_ ... .~~~ . .. . -, -0- - . -

YAESU

FT-1000

FT·990

FT....o

FT·1,R

CALL FOR ALL YAESU RADIOS & ACCESSORIES
NEW EQUIPM ENT PRICING AND ORDERS 1-800-666-0908 OUT OF STATE

TECHNICAL. USED GEAR. INFO 203-666-6227 24HR FAX 203-667-3561

Hours:
M-F 10-6•
SAT. 10-4

LENIIIVI (,;UIVIIVIUIV/(,;A liONS INC.
21 GARFIELD STREET. NEWINGTON. CT 06111 ~.~ .'~ C.O.D.s Same Day

E3 ~,- ., .,;"p K Shipping
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Figure 3. Electrical schematic and current
distribution of the Stretched vert ical Ga in
Amenna.
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Figure 2. A look at the Stretched Vertical Gain Antenna soverall design.
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Figure 4. Elevation pattern comparison (see tex t).

32 73 Amateur Radio Today · December, 1994

the best match to the 52 ohm feedline. There
is traeracuon among the antenna length and
the network adjustments. I could achieve
very nearly a 1:1 standing-wave ra tio . A
good match is important as feedline losses
on 6m are more strongly affected by SWR

than at lower frequencies. This is because
feedline has more loss to begin with at high
er frequencies.

The longer antenna produced definite in
creases in signal strength and quality as a
1/4-wa\'e1ength ground-plane antenna actu

ally shows a slight loss relative to a
d ipole.

for the design of the final version of this an
te nn a . T he in sp irarion cam e fro m the
Cushcran Rin go Ranger se ries of vertical
VHF amennas.(4) My plan was simply to
scale up the dimensions of this design from
the 2m to the 6m band. The basic design
cons ists o f IW O roughly five-e ighth wave
length sections in a vertical collinear array.
separated by a phasing stub, and bonom-fed
(see Figure 2) at the LC matching section.

When a s tub o f the correct length is
placed between the upper and lower ele
ments . it provides just the right amount of
electrical delay (phase shift) to keep element
currents in the correc t re lationsh ips for max 
imum gain . Also. if the stub and element
lengths are correct for each other. the cu rrent
in the stub will be balanced and it will not
radiale. See Figu re 3 for the curre nt distribu
tion on the antenna.

Feedllne Decoupling

Interaction between the anten na and the
coaxial feedline is a frequ ent problem with
end-fed vertical an tennas. Unwanted current
is caused to n ow on the outside of the shield
of the coaxial cable.

Coax ial cable is sh ie lded and does not
normally radiate . When it is correct ly oper
ated as a feedline, there is no current flow on
the ou tsi de o f th e sh ield. That' s why it

Longer Yet

I next lengthened the antenna to
0 .64 wavelength, about 139 inches
long . This length gives the maxi
mu m theoret ical gain for a single
element working against its electri
cal image (the image needs 10 be
provided by a gro und-plane-the
earth. a met allic surface , counter
poise. or radial system).

I used the same mat ching net
work , with adju stme nt s. I sa w
sligbr further improvements in sig
nal strength. Emboldened by suc
cess, I went for broke. What about
using a pair o f O. 64-wave le ngth
sect ions in a two-element, ven ical
coll inear array. like an ex tended
double Zepp antenna?

Now, I do n't cl ai m origi nality

•• l

1'4 Waue length Antenn aGain Antenna



Figure 5. SIUS ofaluminum tubing used In constructIOn. Note that the stub connects through
a section af .....hite PVC pipe.
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doesn' t radiate! All of the current is then
properly confi ned 10 the inside of the cable.
It flows on the inside surface o f the sh ield
and in the center conducto r, where it can' t
radiate. Currents on the inside and outside
surfaces of the coaxial cable's shield can be
different.

The extra curre nt on the outside of the
shield produces radiation from the Ieedline,
which is unpredictable in e ffect due to dif
ferences in feedline installation (length and
orientation). The strength and phase o f thi s
current fl ow is also unknown. Since current
flow cause s radi ation , the outs ide o f the
coaxial cable will then radiate. This feedline
rad iation can interact with the wanted radia
tion of an antenna and spoil its pattern. A lot
o f wo rk has bee n done on th is er
fcct.(5,6,7.8.9.IO,I I.12.1 3J

Some of the outs ide of shield current is
induced by the antenna's own radiat ion field
via mutual coupling between itself and the
feedl ine. 1Re amount o f coupling in our case
(ve rt ica l a nte nna and feedli ne o riented
collinearly, end-to-end) is considerably less
than it would be if, for example, the antenna

and feed line were parallel and broadside to
each OIher.[ 14,I5J

Another, stronger, source of this induced
current is the co nnection at the feed point.
See the Appe ndi x fo r deta ils o f how this
happens.

This outside of shield current has nothing
to do with the presence or type of matching
network used. II is not due to current "leak
ing" through the coaxial shield.

So. to he lp isolate the feedline from the
antenna and reduce outside shield current. I
wrapped the coaxial cable into a six-tum air
core RF choke about 6- in diameter, just be
low the coaxial connector at the base of the
antenna. Additional decoupling can be had
by slipping suitable (lossy at SO MHz) fer
rite beads onto the outs ide of the coaxial ca
ble to form a choke.[ 16J

Improvements

Changes to the antenna's original design
by the manufact urer have improved feedline
decoupling in the Ringo Ranger II. This is
accomplished by installing a decoupling sec
tion (an extra piece of coax ial cable) be-

tween the original feed point and four 11+
wavelength radials wh ich are now located
0 .64 wavele ngth bel ow the antenna's feed
poi nt. See Figure 2 for the overall design.

I connected the radials (which are con
nected to the mast) to the shield of the coax
ial feedline at that point usi ng a double fe
male coaxial connector adapter (make sure
to weatherproof these connections). A 144
(about O.64-wave length) piece of coaxial ca
ble was then run up . using TV-type mast
standoff insu lators to dress it away from the
mast, 10 the original feed point. Do not tape
this new section o f coaxial to the mast. The
coaxial choke from before was placed just
bel ow the radials (the new feed point) for
added isolation.

Refinements

Originally, I had simply scaled up all the
dimensions of the Ringo Ranger from 2m to
6m. It worked well . but I wondered if it was
tru ly optimum. After all, I had ignored the
effects of length-to-thickness ratios of the el
ements-this can throw a design off, espe
cially at VHF.

I used MININEC{ 17) to model and opti
mize the antenna for max imu m gain while
holding down the strength o f the sidelobcs.
These sidelobes (nonnal for use of a 0.64
wavelength element-it's the price of more
gain) point upward at the sky, a source of
cosmic noise on 6m. In fact. cosmic noise is
the lim iting factor in reception (it sets the ul
timate noise floo r) on 6m.(18}

I altered the ele ment lengths slightly to
find the best design. While the fin al gain
wa s just slightly less, the sidelobe levels
were reduced even more. In other words, I
o ptimized the antenna 's gain-to-noise ratio .
Surprisingly, the new dimensions were only
a few percent d ifferent.

Figure 4 sho ws the elevation pattern o f
the final design along with a lI+wavelength
ground plane antenna for comparison. Only
the lowest elevation lobe is useful for com
munication purposes. The other lobes only
point at the sky and raise the noise level.
Note that the gain antenna has the strongest
lobe near the horizon (most gain for signals)
and the weakest lobes point at the sky giving
least noise pickup.

As a reality check, in free space, a pair of
II2 -wave length. end-to -end . col linea r
dipoles should give 1.9 dB more gain than a
single dipole. Stretching them to 0.64 wave
length each should yield an add itional 1.1
dB . for a total o f about 3 d B (= 5.1 dBi ) of
theoretical gain over a dipole. [ 19)

Computed gain o f the antenna over real
ground is about 4 dB (7.5 dB i) more , and it
hears abou t 2.3 dB less sky noise than a 114
wavelength ground-plane . This gives a 6 .3
dB improvement in gain-to-noise ratio over
a grou nd-plane.

The discrepancy in computed gain (7.5 vs.
5 .1 dB i) is due to ground reinforcement ef
fects and possible computer modeling errors.
As always, we need to take both theoretical
and computer mode l predictions with a grain
of salt !
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Footnotes:

(III have seen this effect on reception of VHF
TV signals in remote mounuinous regio ns . A

Note the piece of white PVC plastic pip
ing (3/4· inside diameter) used as an insula
tor fo r the phasing stub. The stub is made
from 14-gau ge Copperweld (coppe r-plated,
steel core) antenna wire. T he stub is th en
stiff. light. and self-supporting. It is mechan
ically and electrically attached to the me tal
tubing sections inside the PVC section. us
ing small aluminum screws and nuts running
through a hole the PVC and the tubing in
side. Use the cold water type of PVC- it's
thicker and stronger,

Connection between tubing section s is
made in the following way : The ends of the
outer tubes are slit with a hacksaw for about
r. and a stainless-steel worm drive hose
cl am p is tighte ned over it. A small alu
m inum sc re w an d nut may also be ru n
th ro ug h eac h connectio n once the fi nal
lengths are set.

I used electricians ' " co mpound fo r alu
mi num conduit joints" (for example Noalox)
at all tubing connections to reduce corrosion
and seizing, and enhance conductivity. The
paste was still in place after 10 years of ex
posure. ( I recommend this paste for use with
all al u minum amennas. ) All j oints were
weather-sealed with silicone-based bathtub
caulk.

Figure 6 shows the insu lated base mount
ing bracket rescued fro m a In · wavelength
11m antenna. (The Cushcra ft R4 vertical HF
antenna uses the same kind of base bracket.)
The large upper hole o f the bracket contains
a plas tic in sul atin g ring (not shown ) in
which the antenna is latera lly supported but
insulated from the bracket. This ring could
be made fro m a short piece of PVC tubing
sli pped over the bot tom end of the element.

The t wo- step p lastic insulating base
(which looks like a two- layer cake) shown at
the botto m of the bracket supports the lower
end of the antenna ve rtically and laterally.
An aluminu m bolt and nut is run through the
bottom end of the antenna and the upper part
of the insulating base. Three muffler or an
te nna clamps secure the bracket to the mast.

The antenna is strong and light, and has
survived for 10 years with no noticeable me
chanical or electrical degradation.

On The Air

Results using the fina l de sign were grati
fy ing . G round -wave r a ng e increa sed
markedly over the ground-p lane ante nna,
wh ich I kept up for comparison purposes.
Signals not copyable o n the ground-p lane
antenna are Q5 on the gain antenna

On-the -air improvements were consider
abl y gre ater than would be sugge sted by
gai n increase alone. Our antenna " hears"
well not only because it has gain but because
it ignores sky nois e, thu s imp ro vi ng the
gain-to- noise ratio. The FM threshold effect
(the no n-li ne ar relat io nship between th e
FM signal-to- no ise ratio and carrier-to-noise
rat io ) magnifies the effect o f this.p O} iii

Antenna

'/
, ,,

"

CoaKlal Clilble

whipped it around great
ly. Tbe tip of the antenna
w as p ull ed o ye r to al
most 90 degrees by very
strong wi nds , bu t it
didn't break!

Even small a mounts
of antenna bending pro
duced a lot of QS B o n
si g na ls . Th is was be 
cau se the main lo b e ,
now quite narrow in ele
vation (li ke a pancake).
was being pulled above
and be low the horizon as
the antenna was bend-
mg.

T he fi nal s i zing o f
aluminum tubing (most
ly type 6061 -T6) which
cured the be nding prob
lem is shown in Figure
5. The t wo botto m
pieces o f tubing with the
largest diameters make a
double wall in the bot-
to m section fo r added
stiffness. T he longer I-
118" d iameter section of

tubing runs all the way to the bottom of the
antenna inside the shorter 1-114- sectio n.
The indi vid ual piec e lengths of tu bing are
not too critical . In my case, they are the re 
sult of what was in the junk box . The total
element lengths need to be correct, however.

Coli

v--c/ / Ce nterconduct

~,f'"
" , ~ 'hi...

/

Figure 7. Current flows at the bottom end of a
vertical al1tel1l1a (set' text).

Ma lenal . I II-llluminum

to Clear (Iement Insulalor

Drill 6 MOles For 5 Mast Clamps
o

Figure 6. Base mounting bracket.

,.

o

To se e w hy th is happen s. let ' s
look at the currents at the bottom
end of a vertical ant enna, using the
matching network de scribed in Fig
ure I. See Figu re 7 for the various
current flows.

I.... is th e antenna curre nt at the
bottom end o f the an tenna. It flows
into the to p of the coil. Current 1(.
flows from the coil tap into the cen
ter conductor of the coaxial line . A
current o f equal strength to 1(. but
opposite in direction. ·11..' flows on
the inside surface of coax ial shield.
Current Is flows out the bottom end
of the co il. Is flows on the outside of
the coax ial shield.

Using Kirchoff's current law (the
algebraic sum of currents flowing in
to and out of a junction must equal
zero), we get two eq uatio ns:

I.... = 11.. + 10
and
Is =11..+ 10
We can solve the first equation for

Is and substitute it into the second.
The result is that Is is equal to I.....

In ot her words, the amount of cu r
rent that flows on the outs ide of the
coaxial shield is the same as the amount of cu rrent which flo ws at the bottom end of the
antenna. (This analysis is from Endnote 11 .)

12"

Current Flow on the Outside of Coaxial Feedline

Me<:hanicals

The maj or considerat ion was now me
chanical: Ho w do you bui ld a su ffi ciently
strong. free -standing. 24-foot-tall ve rt ical
antenna? My first design was fine in calm
weat her, but it was too flexible and winds
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highly directional antenna's beamwidth in az
im ulh eppears to become very broad because the
diffracted and sceuered signal no longer arrives
from only one direction,

[2 ) Orr, W" "Gam ma -Loop- Fed Vertical
Dipol e," Ham Radio, May 1972. References 2, 3,
and the reference of this Iootnote contain an in
ductance nomograph.

The inductance of a single rum coil is approxi
mately :

L =O.016D(2.3L.og 1oC8D1d) - 2)
where L is (he ind uctance UU"f) of (he coil, 0

is the coil diameter (inches) and d is the wire di 
ame ter (inches) . (Form ula from Terman, Radio
Engineer's Ho.ndbool Isr Edition, M,,'Graw-HiII,
New Yorl, 1943, p. 52).

(31 Orr, W. and S. Cowan, The Radio Amauur
Antenna Handb ook, Radio Publications, Inc .,
1978, p. 101.

(4) Manufactured by Cushcraft Corporation,
Manchester, NH 03 108.

[S J Kn aack, R. , " Det un ing Slee ve for th e
Ringo Ranger," QST, May 1983.

161 01T, W.. " More About Radials," Ham Ra·
dio, November 1984 . Discusses the use o f radials

longer than 1/4 wavelength.
{7] Meyer, P., " The Tru th About SI8-Wave

le ngth vertical A ntennas," Ham Radio, M ay
1974 .

[8] Aurik, L.. "Equipment Review: The ASEA
lsopole 2-Meter Amenna," QST. Apri l 1980.

(9] Be trose, J ., "NOles on Coaxial 8aluns,"
QST. June 1983.

(10) Jasik, H. (Edi tor), Amenna Engineering
Handbook, McGraw-Hill , 1961, pp. 224 to 22
14.

(IIJ Reynolds, O.K., Fw:rsAoout Proper VHF
Venical Antenna Design; (pamphlet), Advanced
Electronic Applications, Seattle, WA, 1979.

112 ) O 'Dell, P.. " Decouple VHF Verticals,"
QST. April 1982.

113) A coaxial (unbalanced) feedline connect
ed directly to a center-fed dipole (a point of volt
age balance) also suffers fro m feed line radiation
due to outside-cf-shie jd cu rrent llow. This may
or may not be desirable. Use of a vohage-type
balun at the feed poi nt elimi nates this cause of il.

[14] The ARRL Amenna Book, 131h Edition,
ARRL. 1918, Figures 4-7 and 4-8.

{15J Moxon, L.A., HF Amenoas fo r AU Loro-

tions, Radio Society of Great Bri tain, 1982 , fig
ure 5.2.

(l 6 J Palmer, R.R ., " Fe rri te Shield -Current
Chokes C ure Stray R F on Venical -Antenna
Transmission Lines," " Hints and Kinks," QST,
January 1994, p. 78 .

(l1J Lewallen , R., " M ININEC: The Other
Edge of the Sword," QST, February 1991.

(18] Fisk, 1., " Receiver Sensitivity, Noise fig
ure and Dynamic Range," Ham Radio, October
1975.

(l9J Th~ ARRL Antenna Boot. op . ci t., pp.
135, 137.

(20 ] Dccaseri , R.J ., "T he FM Advantage,"
Ham Radio , Septe mber 19 84. At low signal
strengths (low carrier-to- noise rauo), FM 's sig.
nat- to-noise ratio is markedly inferior (it tak es
about 9 dB more carrie r stre ngth for an equ al sig
nal -to -noise rat io ) to SSR . At higher signal
strengths, its signal- to-noise ra tio is superior. The
crossover region is called tbe FM lhreshold. At
low signal strengths, small improvements in car
n er-ro-notse ratio give big increases in FM sig
nal-to-noise ra tio . This can exaggerate an tenna
gain and/or gai n-to-noise rat io improvements.
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Number 10 on yo..... Feedbackcard

The CW Operator's Friend
Simply push a button and send those frequently-repeated

COs, IDs and OTHs.
by Herbert M. Rosenthal WVSQ

Tread "The Morse Messenger" by Scott
.!.Edwards KF7VS (73 Amateu r Radio To
day, June 1994 . page 46) with keen interest.
His device uses a PIC chip in a CW message
genera tor fo r foxhunt s, re pealers. e re. I
thought I could use the chip in an add-on to
my squeeze key and MFJ keyer. The idea
was 10 place several "buttons" in close prox
irnity to the paddles. and to pur the electron
ics inside the keyer. Then, with j ust an inch
Of so movement from the paddles to the but
tons, I could summon up a CQ or "OP HR IS
HERB HERB" sequence with the touch of a
bunon. This adjunc t would ce rtainly elimi
nate manual sending of many repeat mes
sages.

Well, I per it all together, and it works just
greer! I'd like 10 share this with all the CW
cps. Refer 10 the original article as you read
this. Here goes:

It 's Simple!

I ordered a chip from Scot t, programmed
with my call and sequences for DE, CQ, CQ
OX, QTH. and OP. following his instructions
to count spaces and 10 limit the total count 10
92 for all six messages. Figure I shows my
messages; the combination of highs/lows
necessary on the MO, MI . and M2 memory
select lines remains the same for any mes
sage. An amy of IN914 diodes and pull-up
resistors is used 10 make each of the six but
tons select the proper message; this takes 17
diodes and three resistors. They are mounted
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on the same perfboard that holds the message
buttons . This board fits mostly under the key•
and the buttons Slick OUI in front, very close
to the paddles, three on each side of the pad
dIes. Mount the board to the key as you wish;
I used duct tape, The speaker (audio) OUiPUI
and lone-select funct ions are not used.

The rest of the electronics is mounled on a
small piece of perfbcard, with a socket for
the PIC chip. Then the assembly is direct
wired 10 the keyer. wrapped with a turn or
two of paper to prevent shorts, and stuffed in
side the keyer cabinet. A thin . six-conductor
shielded cable connects to the perfboard un
der the keyer, and you' re up and running.
Use tiny switches thai take just the barest
touch to operate-Digi-Key has such switch
es; Radio Shack 275-016 switches will work,
but they are nor really small. Look for small,
sensitive switches. Defunct computer mice
are a good source for switches and cable.

A diode connected to each switch grounds
a common R-e-R circuit 10 give a negative
going pulse for the trigger line. Thus. any
key depressed selects its message and also
triggers the start of the message.

The XMTR LED is mounted on the keyer
panel as a "RUN" indicator, and serves to ad
vise you when a message sequence is com
plete.

ModirH:alion

There is a 0.5-second delay programmed
in the software that is undesirable for this ap-

I. • Com-
plale logging. online awa rdll tracking. a Sl
mar.agemenl facll,ty. radio inlerlacirl!l, antenna
roto< contrOl. da ta lerrTWlailor all digital modea,
l,II"MlQUaied packet spottn;l, comes1ng. CW key
• • SOilncl card lII4lport. lui mouse support.
CUS10milaDle screens.nd reports. superb ece
l.mentalion and IeCh SlJpport. gr.yIi.... propaga.
tlon chart inter1a~ to callboo~ ceteteses. and
much more Spec$: IBM 386SX, 4rrb RAM,
I'Iard drive, l OOic 4 DOS 579. Wrtdowl; 599 .
lOGic Jr DOS $39. WJoldows $49, Foreign
JhipprIQ extrL VJSa'rT'(;. Also
ava.iablt: PDA OSL Route UK. Radio lnI_
1_ hard• • ,.. Key..- Int. rf _ h.rdw.rtl.

plication; it lakes too long at moderate CW
speed for the message to begin. I reduced this
wait time by speeding up the operating fre
quency of tne chip, replacing the original RC
components with a 10 pF capacitor and a
1.500 ohm fi xed resistor in series with a 10k
ohm pot. Of course. this throws the original
speeds way off. but with me new pot set at
zero ohms, and the three speed lines pulled to
zero. the original 7 wpm is now about 18
wpm, and the start delay is about O. I sec
ond-acceptable. To QRS, increase the set
ling of the poe : this does increase the start de
lay, but it's manageable.

They KEY output drives an invert ing NPN
transistor 10 give a low-going CW sequence. I
wired this to the manual key input of the MFJ
keyer (pin 20 on the Curtis 8044ABM chip).
Others may use this transistor to operate a
reed relay as shown; the contacts are then
"clean" and may be used for positive or nega
tive keying, or connected across your keyer's
output.

That's it. The temptation to do a repeal cir
cuit for Ihe CQ messages was strong. bUI I
decided against this: a single 3x2 suffices.

I have wri tten Soon, suggesting that hecon
sider re-doing the PIC program for the button
function. This would elimi nate me memory
diodes. the turn-on delay, the stan trigger. the
tone and speaker leads, providing a simple
ore-chip. six-burton keyer. Until such a chip is
available, you can do il "my way." II

See Figure J on page 38
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groups or se lect spec ific six character sets.
Plus much more

lia s speaker, sidctone, volume contro l
and jnck for external speaker or earphones ..

You can vary speed from 5 to 100 WPM,
weight from 5 to 95%, sidetone from 300 to
3300 Hz and serial number from 0 10 9999..

li as buffer and memory fu ll audible
indicators. Keys solid slate and tube rigs.

ATlOI compatible keyboard plugs into
com paCl3 lhx 2 1/u3 1h inch inte rface. Use 12
VDC or 110 VAC with MFJ -1 3 12B. 5 12.95.

M FJ-452X, $99,95, sa me as MFJ-452
without keyboard,

Free Instruction :\lanual
Want a close r look? Write o r call

toll-free 800-647- 1800 for «free manual.

MFJ CW Keyboard
...... 1 1 , , \

~tFJ-45 1 Don't need an LCD display or
5999 5 Morse Code Trainer but want all

l ntf..d' J the features of the MFJ-452
" ,y1xxudl Super CW Keyboard? Choose the
~FJ-45 1 . It has two 100 character message
memories instead of eight 250 characters
message memo ries. MFJ-451 X, 579.95,
same as MFJ-451 without keyboard.
31/2X t 1/ 4 '1. 3112.

MFJ Iambic Keyer Paddle
:\ IFJ Deluxe Iambic ~fFJ - 5~s

Paddle feature a full 49
range of adjustme nts
in tension and contact
spacing. self-adjusting _
nylon and steel needle beari~gS:-con~~ points
thaI almost never need cleaning. precision
machined frame and non-skid feet on heavy
chrome base. For all electronic CW keY~"=-', -,

Free MFJ Cata 0
Write or call 1O/l-free . . . 800-647-1800

Xearest Dealer/Orders : 800-6-l7-1800
Tec hnical Help. 800·6-l7-T ECH (832~)
.1 year unconditiomi guaranlee · 30 day moneybadl
guarantee (lesss/h) on orders from MFJ · Free catalog

MEl
~IFJ E:"TE R P R ISES. I:"JC.
Box 49..1. ~l i ss . State. MS 39762
(60 1) 323-5869; 8~:30 CST. Mon-Fri
fAX : (60 1) 323-6551: Add sib

,\IF] . . . mak illg quality affordable
P'Q$a!"Cl $lll!'Dheat>/ll'lS s..tIlId lO~ 0 19\Ol 1/fJ~ htr_

•

II I

•
,,
•

•,
•

MFJ Super Ke oard
with PerpetualMemoryN

... two line LCD display . . . includes RFI suppressed keyboard . . . eight
250 character nonvolatile message memories . . . 150 character type-ahead
buffer . . . iambic keyer . .. powerful Morse Code Trainer . . .

MFJ-452

51299 5

Includes Keyboard!
Send effortless CW as SOOll as you

turn Oil this AIFJ S uper Cn' Keyboard-
there 's 110 computer to boot up, 110

program to load -- just start typing.
Ytm get a standalone MFJ CW

Keyboard that includes all NFl co mmands stored within a messa ge ..
suppressed keyboard, a two line / 6 For example , you can inse rt pauses and
character LeI) display, eight 250 incrementing serial numbers. play messa ges
character nonvolatile message co ntinuous ly or call other messages.
memories, a /50 character type-ahead Includes RFI Suppressed Keyboard
buffer, iambic key er; plus a powerful Keyboard included -- you won't have to
Morse Code Trainer and milch morefor supply your own keyboard.
all incredibly low $ /29.95! It has excellent RFI suppression -. it
Big 150 Cha racter type-ahead Buffer won't loc kup or se nd characters you don't

want because of RF and you won't hear
Even "hunt and peck" typists can se nd digi tal hash in your receiver.

perfect sound ing CW because a large 150
character typc-uhcnd buffer srnoothes O UI Singlel ouck? Function Keys
your typing and g ives yo u time to cornpose. Nil complex keystrokes ! MFJ's

Sing leTouch'" function keys make it s imple
:\IFJ Perpetual M emory" to sto re and recall message s, set speed.

Eight 250 characte r message memories .....eight and tone, setup serial numbering,
let you sto re often used messages, turn on/off transmitter tune , keying and

J\1FJ 's unique nonvolati le Perpetual handkey mode ..
Memory'" saves your messages and settings Prosigns
up to 20 years without power or batte ries.

Un like short term memory. you won't Com monty used prosigns are assigned
lose your messages and settings eve ry time keys for casy usc .. You can also create any
you tum power otT. prosign by pressing Alt and any characters.

L eU Display Full Feat u red Iambic Keyer
Only ~IFJ gives you an easy -to-read For fast break-in. plug in an iambic

LC D disp lay that simultaneously shows paddle and usc it as e fu ll f ecuured keyer.
.....ha t you're typing in o n one line and what You can pause yo ur playing buffer or
you're send ing o ut on another line .. message, in sert your com ments with your

You can review stored messa ges. paddle and then resume playing.
keyboard sett ings and spot typing errors that Powerful Morse C ode Trainer
you can quickly correct by backspacing .. You can practice or teach Morse code in

" CD d isplay is mo unted on a sloped Farnsworth or normal mode,
front panel and has a co ntrast co ntrol. Setect Iet ters . numbers. punctuat ions or

l\IF,J AutoCommand'w prosigos or any combination for practice.

" FJ A C <1', I t I Use standard 5, random I to 8 character. uto omman e s you execu e

The world's most powerful CW Keyboard
Want the world's most :\1f].498 'f ! I ( .f ' f f ! , t ,

powerful CW keyboard S 179 9 5 ' l f ' I' ' ,' ~ j f 'f' f " I f' ··'~I I ,fli
with all the featu re" of the ' ~ . ' . ,--, -
~I FJ -45 2 SuperCW Includ~s ' • •
Keyboard. J2 K o f lithium K~yboard! 11'J1:f.

buttery hacked up message memory, plus . ! - .;&
much. much mo re? ... 3 - 3 {':t-u

C hoose the MFJ-498 and you'll also ' . ; . •__-'::' I_;'~~~~~!!!-:':-:":':~~~~~;;.l
get • • • an FCC F.xamSimulato,.,..that sends random QSOs exac tly like FCC exams -
when you can copy these random QSOs, you're ready to pass your exam and uP!frad~ -. '
MFJ 's QSO Sim ulator» simulates on-the-air co ntacts -- answer a CQ. call a station, enjoy
a QSO and get o perating e xperience while boosting your code speed • • . MFJ's new
wordkecagnuion-: mode gives you hundreds o f commonly used words > - learn to copy
entire words in yo ur head without wri ting it dow n. just like the pros. 6 lf-,,2 r/2X6 -'/4.

i\lFJ's exclusive AIJ(E1ogS(, t , ~ speed control let s you customize your speed range.
l\-I FJ.498X. $ 159.95. same as MFJ-498 without keyboard .
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10k x3 ... 2N2222A 1fCurtis 80« ASM keyer pin"'< " '20 (maouaJ key _l o-
PIC 16CS4

OR18
e use as relay driver (see

01g:'*- KF7VS below).

"" n
4700 '"RUN" LED

~ If,- 6 MSGO KEY 1
7 M$Gl XMfA 2

11 T ..
8 MSG2 Vdd I. S( +5v~ 10 k"SPEED"• • TRIG +5 3 1 10 p

DSCI 16
SPOO 13

"] 15000

21 SPOl 12 I5 GND SP02 11..
rhw

\
-

TONEDTONE1-
-r 9

..,
AC values d'Ios&n to minimize 0.5 sece 10

c( I 15 =2 SPKR 18 I lurn-on delay by speeding up clock.
til 31 ,+ 17 SPt<A Speed (SPD) is set 10 min (7wpm).
til '. CA1- CA 17 I I The SPEED polal min R gives
W

1N914 UNUSED PINS aboUl 20 wpm, and startup delay
::Ii! L _ .J- - - - - - is now below 0.1 sec.

410- '. r trigger lrtm
Reed relay-sv / any key.
RS2~232 ;tI. ..,."

2222' •

51~ f*- 10 k It 2
See a!xl'n-r W ., +5'1

Any_on
trigger INPUT

,~ /
~f-4~

,N4OQ,

Needed lor a l messa9l!ls: M855age Texts for WY5Q
Message Me M1 M2 Prograrrmed In software

/~o
Numt>er Pin II Pin 7 Pin (Letter and Space Count total .. 91)

0 0 0 0 WV5Q (04), , 0 0 DE WV50 (n
2 0 1 0 CO CO CODE Wl/50 Wl/50 (21)

'0 ...3 , 1 0 ccoxco oxcc oxre +8-2Ov ;: 79L05 +5vall
WV50WY5Q (30)

*+10jlf• 0 0 1 aTH HR NM ALBQ NM (17) .33 jl f "r
" 1 ~ 1 nP HERB HERB f12\ ,
DiOCIeateaChOabove -11 . p1us 6 10 trlgger Input _ 17

Figure J. KF7VS Morse Messenger as PIC Button Keyer: Adapted by Herbert M. Rosenthal WV5Q. 1994.
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ANS h.. tt.. hard-to-lind p"m thM ........, bUilding ..
P""ke1 NetwOl k _ '" Usng ordinary P lOCI<el m G, Wllrl
netwOfl< lOItwa.. Ilstalled. you 100can expand !he e XI$I"'ll
networI<,OO' st. rr YOU' (Mrl

Tit< ~"TJIIX

Otod. MOl" .--... ... TNe. It>...... .. _....-._ .,
..... ~ [lE.
9f , " on....... .. ,.p<l't-

• .. .., ••..I.I·Y
, ..... ..,j ......, .......""'n.: U ..aOSf...._ '"I""'.... e--••
Sl'.'/'!,SW.'/'! = , ·I' "" OPS1 .. MFI. 52"'"'*..,...."
01'-' usefulproduct. feW oorworll buildMs include:
ro.... s.p,l, ........ n .... l·~ Dtoua- .,.., lNC <ObI< (5 1! '1'1
t "-J:<4 'fl__~ ..· j..'_•.t olo.....-......n<c.__"""
..... ... """,_o.""",__ (S«"'6. Jll.'fl ',,); l'C. ~C"""' I'......, . 51 ... ... J1 ... = . tl.dt 2.'l~T-.
"".....~.__0<00..- from 1",1,., 1lI<><ET M..•..
' J I>91 No< -.t. '-"II.~ k.o. ~'fl __. Opo J ll 91"
"-Diol, ' . _ ...',_.t-....-t2.""p<>W<'~"""
,511 'fl1' .I.1. 'fl ....rnN<oJ), ......--..SaI'I....... Poe__....
n 'RD".._~

PLEA SE WRITE FOR OUR FREE CATALOG

TO_ . lend cI>ecll DO "'0 (US hndl) a cld S3 SIH . NJ
a<I<Ife.. .tcld 6"'l. to• . " II US 000.'-' 1~1flPO<l 2 · D.y . ,,'

You. S.l j.ll'Clion I. Full GU.'."l_
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SAM Amateur Radio
Callsign Database

Find Hams quickly and easily by Callsign Of by
Name. Search lor a specified City. Slate. Of Zip
Code. Print with standard or CU$lomized output.
Ideal lor mailing tists. OSL's etc. NEW FOR ...,
search fitters thaI allow you to specify fiRST NAME,
LICENSE ClASS. AGE, AOORESS. or CALl
SUFFIX. AREA. OR PREFIX.

SAM Option tiles include County Cross Relerence,
License Expiration Oate . Full Dale 01 Birth,

Previous Calls and Dale f irs! Ucer '5ed

Requires IBM Compatible PC, 17.5MB oftlard
drive space, and high-density Ooppy Orive

NOW AVAILABLE ON CD-ROM

Disk Verwion S39.~ CD-ROM $39.95
SAM OPTIONS $7.SO each

Stloppong.ttld fUndlm9 $5 00

RT SYSTEMS, INC
8207 STEPHANIE ORrvE. HUNTSVlU.E. AL 361!102

1-800-n3-6922 or 1-205-882·9292
V 'W , Masle!Card Of o.sco-

Direct Digital Synthesizer Kits
005-~ $1 49 kit, $209 assembled.
• 2 Hz to 12 MHz, 2 Hz steps. Sineand TIL.
• Dip switch or parallel bus controlled.
• 3'x4' PWB. Requires +1-5 VOC.
• 5ppm internal crystal oscillator.
0053 PC: $249 kit. $399 assembled.
· 8 bit PCbus version 01ODS-3.
• Sineoutput to +20dBm into 50 n.
· 0·70 dB step attenuator added.
• Provision lor external clock added.
• V-Basic and Csoftwarew/sources.
ODS-Ie. S89 kit only
• 1 Hzto 524 kHz. in 1 Hzstegs. sine only.
• 4'xS' PWB. Requires +1-5 V C.
• Dip switch controj of discrete DDS.

Gall. Write. FAX or e-mail for catalog
Novatech Instruments, Inc,

1530 EastlakeAvenueEast. Suite303
Seattle. WA. 98102

206 328-6902 FAX 206 328-6904
e-mail novatecne eskimo.ccm
CIRCL E 2S ON READER SERVICE CARD



and at

Low
Pri

YAESU

• Compact F~
• Dual-microprocessor
• Sculptured gray-colored

case
Side-mounted prT

• Tapered top panncl control
knobs

• Non-slip ope ration

FT-416
2-M HAND HELD

PAGING TRANSCEIVER

SUPERBUYSON SUPERGIFTS
RYAFTllR $29J RYAFm1258 ...•. $488
RYAFT2200H....••.$360 RYAFT703RTT $259
RYAFT2500M 1345 RYAFT73622 $296
RYAFT2615 $247 RYAFT736R $1,769
RYAFT26X27 $264 RYAFT73RTT .•.•. .• 1240
RYAFT33R $29J RYAFT770RH l35O
RYAFT311RM •...•. S369 RYAFT780R •....... S600
RYAFT411E17 $300 RYAFT811 $300
RYAFT41525 $324 RYAFT890AT $1,295
RYAFT416258 $255 RYAFT900AT...• $1,332
RYAFT416G258 S320 RYAFT990 12,040
RYAFT470 1370 RYAFTC1045D l35O
RYAFT5100B8 $630 ~:.= I'Ill"llW$I.UC IIO()llK(

'We are good and
you 'll appreciate it.

fl1l 9hugc invcntory combined
with Ross ' experience and "'.

knowledge of electronics makes <

buying from Ross Distribu t i",~ 

an interesting, educational and
profitable experience.

I

i R D C

Call Ross today and see what 's
new, his low, low prices and

qaic'kfde!ivcrJj. If yoa arc looking
{or one of the "liard 10 f ind"

items give us a call today. Stocks
are really, really limited.

1,;;;Forover 40 years Ross has
w.rovidea the lowest prices all all

lite current models of Ham
equipment plus keeping track of
some of the classics ami hard to

find equipment.

Q RCU: 254 ON READER SERVICE CARD



Number 11 on your Feedback cl rd

Polarity Protection Plus
Don't take a chance of smoking your next project!

by Frank Kamp K5DKZ

A ny project that is designed to run off
batteries or an external supply needs

reverse polarity protection. For applications
requiring current levels under one amp. a
simple silicon diode in series with the JXIsi
tive power supply lead prevents damage
should the supply leads be reversed. At
higher current levels, a diode across the
supply terminals can cause an in-line fuse
to open under reverse pol arity conditions.
Both methods protect the load from dam
age but do little to prevent frustration for
the careless user.

In the case of the series-connected diode,
reversing the power leads will prevent the
circ uit from drawing current. The resulting
ope rational failure can be easily corrected
by reversing the power supply leads. Un
fortunately, there are a mullitude of o ther
factors that can lead to operational failure .
Most probab ly, the user did not reverse 
connect the power leads intemionally. That
lack of intent could have a person needless
ly searching for other causes of failure be
fore discovering the reverse connection. In
tentionally reverse-connecting the power

input to non-function ing electronics devices
is not a well-accepted troubleshooting pro
ced ure . What we really need here is a polar
ity correction circuit. By adding three addi
tional diodes we can prov ide a polarity cor
rection feature that has inherent polarity
protec tion and does not result in undue
frustration .

Four diodes connected in a simple single
phase bridge circuit will steer the supply
current to the correct polarity regardless of
the inpu t polarity to the bridge. The posi
tive output of the bridge is connected to the

THE PACK-IT
FROM TRANSfL TECHNOlOGIES

-=/RANSEL
TECHNOLOGIES

Prote ct your HT'& , Cell ular
Phones, Pagi!f'$, and ilny otter devices you
carry that may be subjecllo damage.

The PACK·IT i, made 011/4" neopre ne
materla l which Is lia/ety belt sewn 10 the
nylon prc teetfve backing . The PACK·IT
doesn't Irey like many other materials and
is sale to wash whenever needed.

The stra p and 2" beilioop Is made from
commercial grade webbing and is secured
in the Iront with a Velcro hook and loop
assembly.

The PACK·IT doesn't wear the radio like
leather and prot.cts Ih. radio from the
sma ll tails which occun in everyday
usage. The neoprene malerial is I cushion
material wh ich nol only covers the radio
bul a lso prc tec ts il. Varioul sllu
avail able s o ca ll for the s ize 10 lit your
need.

Made InThe USAI

$15.95 .S300 S&H
1(800) 829-8321

Dealers Welcome

Isn't Your Radio Worth The In vestment?
Protect Ie With

A",ilable
from)fJlU

dealer...

, .. "
Now Only 140Firll

• One Year Warranty
• ~latch«! Cf!I romtnx:tion
• Case re-build mice
• Long life," tended operating time

Adl H.OO SJliWing &: Hirxfting kJr Ml: batttr)-,
51.00 for eadt add'! battery . 1:5. only
MA re5idenls aO:I 5% ax

To Charge
You Up...

Periphex Power Packs for Longer QSO Time
replamnetrls r~ 1t'gI111lT price

I " ,II
, ,Ill

""=--BARlPHI!!MI -."iilliiiii. · ...-: ~-A U,~.
the only thing tow about our charge is the cost.. .

1-800-634-8132

&1)' IViU,,,iio
{irln o~ Ifm q,rtJDtf.

&1)" o~ b.ItleryJ1U {irllf PmpIrx
",1JeTe bJtterie5 are lllU Ollly bl L5int'ss!

Periphex, Inc.' 300 Centre Street e Holhrook, MA 02343. (617) 767·5516 ' (617) 767-4599
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"The usefulness ofthis method f ar outweighs
its drawbacks when we apply it to low-current
devices that have their own voltage regulation. "

Figure I. VI : Any polarity DC voltage I or 2 VOIIS greater than 'hat required at V2. The cur
frnt rating must IN- sufficient/or tlv circuit being powered.

V 2
Alwo. y s Plus

V I L CIRCUIT BEING
''J -- PDVER ED

"-
V -

positive input of the circuit T he negative
outp ut o f the b ridge is connecte d to the
negative input o f the circuit. Now, power of
either polarity can be applied to the AC ter
minals of the bridge and the load will still
receive properly polarized supply current .

T his tri ck is not without some mino r
drawbacks. The most signi ficant drawback
is the additional voltage drop across the ex
tra diodes. In the case o f silico n diodes,
you will experie nce a 1.4 volt drop be
tween the input and o utput of the bridge. A
power dissipation concern becomes a prob
lem when load currents in excess of a few
amps are required. A 2 amp load will dissi
pale almos t 3 watts in the diodes.

The u seful ne ss of thi s method far o ut
weig hs its drawbacks when we apply it to
low-current de vice s that have their own
voltage regulation. If we add a large-value
filter capaci tor across the out-
put o f the bri dge , we end up
wi th a device that can have a
large range of power sources.
Eith er AC or DC w a ll bu g 
s tyle sup p li es could be em
plo yed a nd we wou ld no
longer have to worry about the
polarity o f the DC supp lies. We can now
use any source of AC or DC for input to
the bridge. assuming its supply voltage is

large enough to overcome the l .a -volt drop
through the bridge and the possible j -vott
drop through any regulators in the load.
This gene ra lly means that a wall bug-style

supply w ith a minimum of 9 VOILS will be
required for a 5-vo1t circuit. A l2-vol! ci r
cuit will need a l6-volt supply. If the cir-

cuit uses devices that operate o ver a large
voltage range. like CMOS devices. regula
tion might not be required at all. In such an
app lication. power sources w ith voltages

ran ging from 5 to 16 vo lts
AC o r D C cou ld be e m
ployed.

So now we have polari ty
protection. polarity correc
tion. and the versatili ty o f
using a large range of as
sorte d A C o r DC power

supp lie s. I fi gure th at is a lot of perfor-
mance fo r the cost o f t hree ad di tional
diodes. II

AntennasWest TigerTail?
For dB 's per dollar, it beats an amplifier, and

works Oil receive also. What more could you ask ?
Lou Ann Keough. K.B6HP

When Amennas West
sent in a tiny (113 oe.) object
that made claim to improving
signals on 2 meter handhelds.
I took it home to try it.

Gayle Shurrum. KD6CJ,
lives about seven miles away
and. using her Yaesu Ff
480R and roo f mou nted verti
cal. kept record of her receiv
er's meier readings. Marking
my desk so the handheld
would be in exactly the same
location , we did the standard
ham radi o "Here's antenna
one. here ' s antenna two" rou
tine.

Since the TigerT aii is in
effect a counterpoise (or the
missing half of the dipole), I
expected some improvement
in signal strength. but the re
sults were far better than I
anticipated.

Without TigerTail when I
transmitted on low power
( IW). Gayle recorded an 5-3
signal with 15 percent while
noise. With T iger'Tail, the
reading was S-7, and full

quieting.
On high power (2.5W)

the meter di splayed an S-5
w ith a small precentage of
no ise. On high power with
the TigerTail. the readi ng
j umped to S-9.

With TIgerTail1 did bet
ter on low power than on
high power witou t it. That
saves my battery pack. Be
sides. the improvement in re
ce iving Gay le' s s ignal was
excellent. So there you have
it. A completely su bjective,
non-sc ientific report.

If you backpack. are in
vo lved in search and rescue
or help out on public service
events. this littl e device
could prove invaluable.

1be TigerTail is small.
neat. tidy, relatively inexpen
sive ($7.95), and does noth
ing but sit there and work.
For dB' s per dollar. it beats
an amplifier, and works on
recei ve also.

W hat more cou ld you
ask?

-amdmud/ro", WorldRDdio

r. --------------------- --------,10 Yes. I want to increase range and save my batter ies.
' _ Se nd my T igerTa il. ( I for $ 7 .95 ,2 for SIS. 3 fo r $ 2 1)
I_Send m y Pico-J. (2m =S I9 .9 5. D ualband 2mnOcm =$26 )
:_Se nd a combo. (PI 2 + TIail=$26. PI D ual + TIail=S32)
t Name -:::- _

: Call Phone _

I Stre et A pt _

I City State_ Z ip,,,.:::;-,,,,:-
'AntennasWest InfoPak Order Hotline
~2X-.sQO§2.Hro':P.!Jf 84605 $1 .!lOO 926_7.n l .J
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Number 12 on ~our FMdblck card

DTMF Computer Interface
Harness the power of your PC to operate DTMF tone controls.

by Richard Taylor K7CAH

The Capitol Peak Repeater Group oper
ates fiv e repeaters on Ca pito ) Peak,

near Olympia, Washington. T hree of the
repeaters are linking repeaters for the Ever
green Inrert te system. One repealer is on
145.47 and one is a redundant repeater that
can be switched in or out of the system.
The e ntire config uration is contro lled by
two microprocessor-based contro llers with
programmable speech, vo ltage and temper
ature sensors, an autopatch, and weather
receivers.

T he re are over 600 user and contro l
codes involved in the setup and operation

of the two controllers . T his does not in
clude the speech or macro programming. A
hard reset of the system involves the long
and ted ious job of reprogramming. Also ,
chang ing system configurations requires
Inputting several long strings of digits, one
at a time. A faster mean s of programming
the repeaters was clearly needed .

T he foll owing co mp uter i nterface
evolved ou t of thi s need. It is a small, easi
ly-built unit that interfaces an IBM -eom
patible computer with the mike input of the
transceiver. It generates all 16 DTMF tones
that are inputted from the compu ter key-

board. With a litt le modification it can also
be used through te lephone lines.

The interface was designed around the
SK22859 tone-generator chip. This chip is
used prim arily as a re placement for the
tone ge nera tors in telephone Touc h-Tone
pads and is readily available. It is also ca
pable of ge nerating all 16 DTMF tones and
uses an easily-available 3.58 M Hz TV type
crystal in its oscillator circuit. The chip is a
low-voltage (3 volts) low-current dev ice ,
which makes it ideal to use with a laptop
computer both in th e field and at ho me.
The interface connects 10 the computer via

TVC·4G
Made in USA only $89

SEE THE SPACE SHUTTLE VIDEO
Many ATV repeaters and ind ividuals are retransmining
Space Shuttle Video & Audio from their TYRO's tuned to
Spacenet 2 transponder 9 or weather radar du ring signifi·
cant storms, as we ll as home camoordervideo. If ir s being
done in your area on 420 - check page 501 in the 94·95
ARRL Repeater Directory or call us, ATV repeaters are
springing up aUover . all you need is one of the TVC-4G
ATV 420 -450 MHz downconveters, add any TV set to ch 2.
3 or 4 and a 70 eMantenna (you can use your 435 Oscar
antenna). We also have ATV downconve rte rs, antennas,
transmitters and amplif iers for the 400, 900 and 1200 MHz
bands. In fact we are your one stop for an your ATV needs
and info. We ship most items within 24 hours after you call .
Hams, call for our complete 10 page ATV catalogue.

(818) 447·4565 m-t 88m-5;30pm pSI. Visa, Me, COD

P.C. ELECTRONICS T~ (W60RG)
2522 Pax son Ln Areadia CA 91007 Maryann (WB6YSSI

"','
Trcnsrnl tter. '

FingerPrinting ...
..System··.·

310 Garfield St.Suite 4 . PO 80x .274.6 Eug....e;Otegon 9?~2 d.. .,

•:H
• •

T"'~ ""'«bllf~('~u"'''t(ilheTd). l " , Now Shlppingl : ':
FMfRM rod lo transmitters hove' a iJnlque frequency
versus t ime stort·up enerceeensue-evee radios of the
same 'moke and model. Thls ,-FlngerPrlnt ' can be
captured, 'stored and analyzed. Our exclusive TxID
Softwa re and the patented technology of the 1x10·1 ,
IBM/Co mpat ible circuit board <on help :vou Id e ntl fv
the abusers on your repec terl Or help l(Ou keep trock
of the number of rodlos per account on commercial
repeaters."; cresS 'and DTMF decod ing;' cswell as .
Spectrum Occupancy "end Deviat ion.· measurement
f"otures further enhance the sestem. "" "'. '.' ,/: "

... (all or u..ri te for 0 brextue wfth full details,. .
.:':'. oddfttonale~8s. ad tedw'llcal specifications.::,'

T:lCID.lwith Software .$699.00 ······
Shif'pln¢b>dllng toPS Ground USA: 1&.00

__ 'o'tsaMC ond AMEX occ.pt~. coo on cash or Monev Clr'* bosls oriy.
Goo..",~ot flu<thos.e Ord«s Q((lll'ted.

... OrdeJs. (800) 338·9058 .·.··...
.. k-lfo; (S03) 681-2118 ku: S03 6&7-2492 .

••

MoTroo·Electron ics
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QRCLE tes ON READER SERVICf.CARD

1 800 483-3973
CI 800 GUO DX 7J I._---

accessible without any modification to the
computer. The portion of this port thai we
are mainly interested in is the eight "Data"
lines and the "Strobe" line. The Strobe line
is used to key the mike PlT. Each of the

QSOSoftware
20ll Partridl~ Way

K~..f'ltn SQuare . PA 19"18
2 1~347·2 1D9 1V"'" or r,o,X l

"Go." ",",,- .,_ ..--.- --....._ ~__' Af_ I2 _ ••

. ---• Runs on I B~t ,ompadl>ltl or Mad nlOShooo ... _........... . .. .. _ ,- ..• Prot........... " nib ble rOO" S"."ice. ..... ... . 1_ -._
T«tlnlriol.. N..Cod.. Tedl.idaJI..(~ 0S0r-_1_ ...... .....-·-.oo .-- -_A.dl'uon:d aDd [ xtnl Amalt'Ur ........ n a _ · ; - Il.UZaI;
......11 .. Commrrd. 1Rad lotr leph""" a nd ..._ _
Commrrd . l R-.lar F.ndorwmrnt. ElIch I ;-~·;·;-: ' :;:... ,.,. ..... .~, . ..~ lro _ A__

prognom so&d ~"I"'y . _ .. - - .. . ...-...- '-
• wort. with tM mtl.-. quostkHl pooI..... ...., ' - OSo T_

""

L_U '--_....... - - - _ _ ,.., ~It y qUC51ions." t......t 1~__ "'1 _n. __ .,.
I,", program rrnm .,<Ml r km • ...,. .. hoo t_ J_ n~:::.

• Cumrnl Quntion Pools 17-U::::;:::;;:;;;;-_':::: ::: 1..
'11OChodft ruU OC1WtIIV"Phko, """"uu.

oa . ppmprialf: qUC51ions and. 001 tM laM
, rni...... " ~upcanlatur.

· I.og>1 mulliplr . tudy .......1,,". and .nm...
~mlhll.l . Iatrr tlmr. Krlu rn.• •o rt"ylr..
..,i!oied q-,,-If dO'5i1'fd..

• C....lft 1'11..........,. 1"'"'1'1I1'" ...mpllO lftts
0 .._1 1~ or prin~ ..lth ~nphiol 011

F.psonllBM nr Mad......... prlnl~".

• Publk Domain Mo l"W~ tutor ..
IndlMWcl _ l'I'qUftI .t no ntn~.

$29.955= =,JI. _ ... ..........._ _

co mpu te r prin te r
port i s used. T hi s
port i s eas ily pro
grammable in BA·
S IC and is readil y

Photo A. An ~arlJ prototype of the DTMF Computer Inter/ocr built
on perfboard.

Photo B. The DTMF Computer Inter/ocr looks inconspicuous in i rs
own little box.

Sell your products in 73 Amateur Radio Today.
Call nan Harper at 800-274-7373.

PDCIET
'OWER

Ii
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1M Pl;lWfR POCKET1$ "''''lllllt I'1tm IIIll$I
mJlO' Amali!ur RidIo Oea!ers. Of rontKt

•

...- ~~~,cg~~

-,,"'"
(BOO) 962-2611
(774) 630-4541
Fax (774) 630-7024

Without

ptJJItf, rout
NT is useless!

Don't be

caught with

outa POWER

POCKET whfUl

YOU/feedit

m....

1'N12_0 Amp Hoo~ ot depefldable
power. inacoeeneot sott case.
Simply insert the cigarette adapter
plug normally used inyour car's
ligllter to instead plug into the
POWER POCKET.The POWER

POCKETprovides hours ofeldended talk time,upto 6times
longer thanstafldard banery packs!
° Emer~ACies - Special Events - Seart:h & Rescue - Hiking 

Cycling - Hamlests - Field Day - Etc.
• Compact slimdesign that is ligtlt weigtrt.

only 30 OZS.. withabe!! loopandshoulder
strap incllKled.

o11OV Wan Charoer included. Charlie rate:
6-8 hours from complete discharge.

° Sealed lead acid case. can be recharged to
100% without memOfY effect of NiGads.

the parallel primer port. This port can be
programmed for both input or output. and
is probably one or the easiest ports to use
to connect outside devices to the com
puter.

Operation

The standard DTMF (Dual·Tone Multi·
pie-Frequency ) keypad is arrang ed in
rows and columns (see Figure 1). Each
row and each column has a single fre
quency tone associated with it . By con
necting a row and a column together. two
tone s are generated and combined to pro
duce a standard dual tone associated with
a particular digit or letter (A. B. C. D). To
produce the dual tone for the digit 3. row
I is connected [0 column 3. This produces
and combines the tones of 697 Hz and
1477 Hz. representing the digit 3. Tone
gene rating and combining is done within
the SK22859 Ie. By grounding both a row
and a column on the Ie. the proper tone is
produced. Output is audio. sufficient to
drive a small speaker.

In stead o f the DTMF ke ypad . the



0 825 jack mounted 10 the project box. and
use a separate cable to co nnect i t to the
computer.

Most transcei vers today use a 600 ohm
microphone impedance. The interface au
dio can be wired into the microphone inp ut
along with Ihe station mike without caus
ing any lo a d ing . If you ha ve a high
impedance mike input on your radio . you
may have to disconnect the station mike
while using the interface.

I used a 3 volt wall-type tran sformer
power supply to power the unit. This is the
type used to power small battery-operated
cassette recorders and is available at Radio
Shack. For portable operation. two AA bat
teries in series work just fine. However, do
not put more than 5 volts across the Ie. S I
is a double-pole single -throw switch. SIA
applies power to th e circuit, while S I8
connect s the strobe line . The interfac e
should be turned o ff when not in use to
prevent Inadvertent transmitter ke y-up
when the compute r is used for other pro
grams.

Operation

The program listed was written in GW-

flgu" 2. Printer [JOn data output tines.

Construction

Parts placement is not cri tical. I used Ra
dio Shack perfboard for component mount
ing on the prototype sho wn in Photo A.
You can also use a drilled and etched PC
board, like the one pictured in Figure 5. All
the switching transistors are 2N2222, al
though any general-purpose NPN transistor
should work. Parts values also are not too
cri tical. However, the 680 ohm load resis
tor (RS) on pin 16 of the IC should he as
close as possible. The SK22859 IC is static
sensitive. so it is best to use an IC socket
and install the Ie after all the wiring has
been completed.

I cut a six-foot 0825 double-male com
puter cable in hal f to obtain the plug and
cable to plug into the printer port. Use an
o hmmeter to trace out the pins and wire
c o lo rs fo r the da ta and st ro be line s . A
much neater installat ion would be to use a

su It your comput
er manu a l and
make sure at least
one of the pri nter
port assignments matches one of the above.
In the program listing. the printer port used
is LPTI, wi th a port assignment of 888 and
strobe assignment of 890 (C=888:W=89O).
[f the program will not operate, change C
and W.

Wi th all eight data lines (see Figure 2). Pos
sible combinations of 255 numbers are
available; however, only 16 numbers are
used for our interface. The combination of
four rows and four columns on a DTMF
pad and eight data lines works out well. All
we need to do is assig n each data line to
act like a row or column on a DTMF key
pad. We then program the computer to out
put the correct binary number 10 the printer
data lines thai represent the decimal digit
entered at the keyboard. The binary output
from the printer port (+5 volts or 0) is sent
to the IC keying transistors. The keying
transistors ground e ither a row or column
line on the IC. At the same time. the Strobe
li ne is keyed o n . T h is in turn keys
(grounds) the tra nsceiver PIT line and
sends the appropriate tone out over the air.

As is usually the case, there is always
something thai makes a simple proj ect just
a little more difficult. However, in th is case
it is just a minor irritation. NOI all comput
ers use the same port assignment 10 access
the printer port. LPT I and LPT2 are used
to designate the printer ports. LPT I should
have an address assignment of decimal 956
or 888 and LPT2 of 632. The strobe line
address will be either 890. 958, or 634, So
far, I haven't found any computers thai do
not use at least one of the above port ad
dress assignments. However, if you have

COO""" Row fCo l wrJl " " " " C, C] C2 C1

C1 C, C] C' Data line t a 7 , 5 • ] z 1 Decimal va l l,le,
' : ,: A: R1 for BASIC697 "' - 1,_.' 5: ' : ' : R Dec ima l 126 64 aa 16 e • a 1 'OUT"

770 "' ez C()ImIdnd- - ,-
asa "' 7 ' .' .' C' R3 0 1 , c c 1 c c c 1 17- ,- - , , ,
'" "'

.,
" .' D' " W , c o e 1 e c 1 o i a- ,- - , , ,, , , , a o o 0 1 « 1 0 0 20, , , , , 0 0 1 o 0 0 0 1 33

1 1 1 1 5 0 0 1 0 0 0 1 0 ,.
a ] • ,

D , 0 D 1 0 0 1 0 0 36
c 1 7 ] T 7 0 1 0 0 0 c c 1 65

• , 7 ] M • c 1 0 0 0 0 1 o 66, s c 1 0 0 0 1 0 0 68

"' "' " "' • 1 0 0 0 0 o 0 1 12 '

Figurt I. DTMF keypad.
0 1 0 0 0 0 o 1 c 130,

0 0 0 0 1 0 0 132• , 1
A ,

0 0 0 1 1 0 0 0 ,.,, , 0 0 1 0 1 0 0 0 "data lines is either on or off (+5 volts or 0). trouble running c
,

0 1 D o 1 0 0 0 72,
depending on the binary number associated the program, con-

,
• • • • • •. . .

SPY ON THE EARTH
See live on

your PC
what

satellites in
orbit see

,;~•.
L= -'---= ..~"" <" " ' "
Capture m brultuilinol imagn 04 \tie Ea l1h lor lun or
prtU.loorn in up 1020)( Send $39 d'**- or " .0 (S-45 ar.
sso overuasJ lor our fan/uric 12 diske " , sel 01
p~essional quairy copoyrglted programs ~8'" type) that
does salel lll tracking. inag& acquisition, image processilg.
3-D projeclions and more. Oi"c! feCepl io" from the
Sllellillts gu..aral1leed WOl ldwdlwilhout a salellil. clish.
SchefN.tics induded for intetfaca. f or m EE irlormation
~ kl 0111bulletin board anytime a1: (718) 740-3911 .

VANGUARD Electronic Labs
Dept RF. 196-23 Jamaica Ave.

Hollis, NY 11423 101.718·468-2720

••..... .... .... ... _. ....~ ... ....
'..... '..... .. .. ...,.. '.. ...... ...,- '.... .. .. ." ,,,''' ",," " ....
....... .. .., .... .... ...... '.. . . . lI . 00'.,.. "".".. .." - '..f.... •...,." , "' "'' '' _ "".... ...... .. -, ...
_. .. .".. . " _. .. "..... If.""'" ...... ".. , ..",.. . .,..
_~__ "'_'-"""_."'.'~"L C"'_~""",OI

SESCOM, INC.
I~r 2 'IIO WAADDOI...tEOClt:ASOI<.~ _ " USA
~...ClIOClI IOU-:MS1 FA:!. 1..ot 55' ·11.09

• (1W) 5&S-:MoO FA:!. (1OZ)~
1'fO< ...... """, ...._ ... ... . _ .. . ... ,...TI

SERIES MODE
Powerllne surge protection

• EFFECTTVE- required protection lor
interconnected or networked eqt.ipment

• RELlABLE·- non·sacrificial design
• SAFe- Uses no MOVs
Award winning Series Mode technology
efiminates the destructive energy 01 surge voltage
I nd surge currentl

Calor write tor lui details bday. /49. about )'OS ham
operator!dub e scount

ZeroSurge lac.
944 Stale At 12 Frenct1lOWn NJ 08825

8(X).996-6696 FAX (008)996-7173
CIRCLE 268 ON READER SERVICE CARD CIRCLE 117 ON READER SERVICE CARO
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Program
W9GR DSPII

00" _ r<_

~ .~ -- -
.'• •- -...... _.. ... --I

,

j'Com Transceiver Control
Computer Interface

Make and receive phone calls from your mobile
rig or handie ·ta lkie with your own pe rsonal
autopatch. Connection is easy - just hook-up to
the mike and speaker jacks on your base station
rig and plug into Itle phone Iinel Complete conlrol
is assured Ihrough touch-tone aocess codes lhat
you set and change at will. Long crstance 10 11
access is controlled by special code that you set.
preventing fraudulent usage. All programmable
codes and set-cps are srcrec in specia l non
volatile memory immu ne 10 power fa ilures .
Repeater owners use the SOP-600 as well lor
reliable and solid repea ler autopatches. Power
required Is 12 volts DC at 100 MA. Experience
'he freedom 01 owning your own autopatch. on
you own frequency, to use when and as you
wish . The SDp·600 is made in tn e USA and
carries a one year warranty.
SOP-600 Personal Aulopald\, ltAywired $249.95
SOPA 12 wit powerst.WIy l.Ol _S11.gS

What is OSP? OSP allows the 'construction- of
va riouS fil ters 0 1 g reat complexity by using
computer cod e. This allows us 10 have easy
acc ess to a va rie ly of Iilters. each p erfectly
optimiZed for whate'fflr mode we are operating.
The OSP II has been designed to operate in 10
different modes. Four nners are optimized for
reducing Interlerence to sse phone signals from
CWo heterodynes and random noise interlerence.
Fou r more filters opera le as "tHiCk-wall- CW
bandpass filters. The remaining two mere are
designed lor reliable recovery 01 RTTY and HF
packet radio information signals. A single front
panel switch selects any 01 these fillers. Easy
hookup to rigs speaker jack.

• JlIo IWGR DSP .... .. OSI'",," _ -
""", 40 .. _ _ " • •

W9GR OSP F.ter $299.g5
12V DC Power Supply....•........•.••••...._ S11.95

SOP.600

•.. -- -•• ..
• ....• ..• ....••• • •-_.,... _.

• ¥ c~......

( , :I .,9'" ".......<.-"',-------- --- "'T- - - - - - - - - - - - - - - - ,
.~

Figurr J.

101) CLS
110 C~888 : REM DATA LI NE ASSIGNMENT. LPTI 888 OR 956 LPT2 632
120 W~890,REH STROBE LINE ASSI GNMENT . LPTt 89 0 OR 958 LPT2 6 3~

130 PRI~: PRINT:PRINT

140 PR INT ~ INPUT ONE LI NE AT A TIME . PRESS ENTER TO SEND"
150 PRINT 'PRESS ENTER ON A EM PTY LINE TO QUIT"
160 PRI NT : PRI NT:
170 LINE I NPUT 1$
190 IF lS~ " THEN END
2 00 OUT c.e, REM SET ALL DATA LINES TO 0
210 OUT w.12 : Rt:M KEY TR.l.NSMITTER
220 FOR N= I TO l OO,NEXT N
230 FOR M=I TO LEN (I $)
240 AS.HID$ IIS,H.ll ,GOSUB 10 20
250 A$ ,,· ,
260 NEXT M
270 OUT W.13 : REM TURN er r TRANSMITTER
280 GOTO 170
1020 REM OUTPUT ROUTINE
1030 I F A$= 'I " THEN OUT C, 17 :GOSUB 119 0
1040 I F "'$,, ' 2 " THEN OUT C. 18 :GOSUB 11 90
1050 I F AS~ ' 3 ' THEN OUT C.20:GOSOB 119 0
1060 I F AS~'4 ' THEN OUT C. ) 3 :GOSUB 1190
1070 IF A$E'S ' TH EN OUT C, 34:GOSUB 1190
1080 IF A$ .t6 · THEN OUT C. 36 ,GOSUB 1190
109 0 I F A$. "1 · THEN OUT C. 6S ,GOSUB 1190
1 10~ I F A$~ "8 ' THEN OUT C. 66 ,GOSUB 1190
1110 I F AS ·-9· THEN OUT C.68,GOSUB 1190
112 ~ IF A$~" O ' THEN OUT C. 130, GOSUB 119 0
1130 IF AS ~ - " ' THEN OUT C.129 :GOSUB 11 90
1140 IF A$_ " . · THEN OUT C. 132:GOSUB 1190
1150 I F AS~ -A' OR AS _ta ' THEN OUT C. 24 ,GOSUB 1190
116 0 IF A$ . "BO OR A$_"b' THEN OUT C. 40 ,GOSUB 1190
1110 I F AS~ -C' OR A$ ~ tc ' THEN OUT C.12 ,GOSUB 1190
1180 I F A$~"O' OR A$= "d ' THEN OUT C,136 'GOSUB 1190
1190 FOR T=l TO 900, NEXT T,REM HOW FAST TONES ARE SENT
1200 OUT C. O,REM SET ALL DATA LINES TO a
121 0 RETURN

T he j- Com Transceiver ccor rer Comp uter
Interface is functionalty Identical to the Kenwoocl
If-232C, Icom CT-17, Yaesu fIF-232C. Ten-Tee
305 and Heath conperer interfaces. II win walk
with all radios and rig control soitware which use
these interlaces.
• No extemal power supply is necessary. The

joCom TC interlaces require very little power lor
operation.nu power is obtained tirectly from
!he computer COMM port..

• All electronics are enclosed In the shielded
OB·25 conneClor hood.RA susceptibility and
radialion is reduced.

• fully assembled and tested.
• Fully Hardware and Software Compalible•

Works with al rig controlled sollware
Free shareware dis!< included!

RAMSEY ELE", nONICS, INC
7!J3 CANNING PARKWAY VICTOR NY 14564

I=H!!! ORDERS CALL
~_ '''00-446-2295
.::::'.llI 1i!!itiI ORDERS aNtv

TECH/ORDERIINFO (7 16)924-4560 FAX (716)924-4555
r ER"'S · S.II.Tu lion s"••• nl.... . E..",ln. lo r 10 " ay • .. 11 not
ple._ retu ln .. OF'gln" Iorm Ic>, ..'un<!, ."" ,.. 15 lor .hlpp,ng.
~n"lin! . nd Insul.""•. For 10..llIn 0.-'.0<1 2Q";, 10. surl...
"'.~. C D (U.S. only."" n .Oll. Ordo.. "r>dor $20 _ 53.00 NY
",-to _ 7"to _ tao. -.-~ -_"'Y on k~ part. I·

- perto , - ...,...oy "" - uNts

j.cOM • 793 CANNING PKWV . VICTOR, NY 14564
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Figu" 4. Schmetic diagram f or I~ DTMF Computer lruerface.
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by FAR CIRCUITS

LO
Figure 5. Drilled and etched PC boards are available fo r $4.50 plus $1.50 S &. H per order from FAR Circuits, /8N640 Field 0 .. Dundee, IL
601l8.

BASIC and shou ld run on any computer
using DOS 2.0 or greater. Bring up BASIC
on your computer. then type in and save
the program. Connect the interface to your
computer printer port and the radio to the
interface . Run the program and input sev
eral numbers. When the ENTER key is
pressed on the computer, the radio PIT
should light and DTMF tones should be
sent out over the air. If the P1T light does
not light. change W in line 120 of the pro
gram. If no tones are outputted. change C
in line 110. Once the program and interface
are up and running. adjust R2 to obtain 3 to
3.5 kHz deviation. This will be the point

j ust above the threshold where the tones
will access your repeater. Too much audio
will cause di stortion in your radio and will
not be decoded at the repealer.

Connecting two rows to ground produces
a single frequency tone. The BASIC com
mand "Our C,48" (see te xt for the value of
C) connects Row I and Row 2 to ground.
producing a single tone. This can be useful
for producing a test tone or. with a little
programming. to send your call in CWo

A complete program with da ta storage
an d docume ntation is availab le on 5-1/4
disk for $ 15 U.S. from the author. Write to
me at 613 N. 5th. Tumwater, WA 985 12. 111

Parts Ust
1 Tone generalOr. RCA 51<22859

or CD22859E
10 2N2222 transistors or equivalent

1 10k ohm variable reSislor
1 100 otvn resislOr
1 580 ohm resistor

10 1k ohm resistor
9 10k ohm resistor
1 470 ~F capacitor
1 10 j.iF capacitor
1 3.5795 MHz TV color blllst crystal .

ECG 358 or equivalenl
1 l a·pin IC socket
1 Red LEO
1 0 625 male computer cable

SELL YOUR PRODUCT IN 73 MAGAZINE
CALL DAN HARPER 800-274-7373

Send your ctJeek or money Ofder along wiItl
(P rlllted or TrP"d) Name. AOdfess. rJnCludrlg
County). call Lenel1i and Color of Stoca

TO: B8&W Print ing
803 N. Front Street
UcHetVY. IL 6OOSO

Custom,iOb or Oifterert StcQ. No Problem.
Call : (815) 385--0005

ORCt.E:MO ON READER SERVlCI: CARQ

Or""r Ho\LlII"
e n373 M!3

AllltIlIUlSWt~·t

Bo~ 50062 """"0 lIT S-IN)5

Cd Of _ ".. OCX curretll firer
406-252-9220 Fax 406-252-9617

1113 Centr,l. 8 i11O'lgs. MT 59102

..* HEL P US OUT SALE •••
We're overstocked which means BIG sav;ngs on
all our overstocked inventory - rad ios, reeds.
elements. base cards.

C.W. WOLFE COMMUNICATIONS, INC.

WE BUY, SELL & TRAOE ALL 8RANOS OF
2·WAV RAOIOS & ACCESSORIES

BackPack Solar?
IO ..au o...cns..rmpaao:l IS
siD: ofopnl 73~~
lib. and deli""" 600mA for I~
ch"'¥ini or direcl operalion. Thugh.
Solid. ", uh no gla.. to b",.~. So
rui8""!llnclie Sam m.td lb.. lor
spooa<:ommuniuliom ard pon ..1>1o
~. Desen Storm.
Rc.-Jy 1ID IlIoC. $16Q. Add 15 Mit Info S I.

We have what you're looking for

BRIGHT NEON QSLs -.£26.95
Brighl Neon a Sls that jump off the wall. :r ..-
Black ink on 65. Pcstcerc Stock with six IL N90KK
Neon colors to choose 'rom: Neon Blue. 1. - •
Neon Purple, Neon lemon, Neon Otange. "U _ _
Neon Red. and Neon Pink. Pmted in format =:-.:
Shown. state outline & logo included et no ... _ _ 0 _ _ _

extra charge. (Please indicate if you want
ARRl logo wilen Ordering).

250 QSls 1 26.85
500 QSLs 130.85 1000 QSLs 1 36.85

plus $3.95 shipping U.S.

Ham it up with all six Neon colors, order
the Rainbow Boll lor only $4.00 more.
You'g be hard pressed to beat the price
while creating such £lAND OUI Quality .

CIRCLE 20 ON READER SERVICE CARD
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HAM HELP
Number 13 on your Feedbllck c.n:1

DEALER DI,;icroiY~"
DELAWARE_C_

Factory aI1hoIil8d oe8lell YlIllSU, ICClM, Ken
MXld. ARAL p,,. a'ion Cdlook, ARE Ham
Iiok, AEA. KalibOi Iics, Ame!itron. Cush:1llII.l+r
Gain, Heil Sound, Standard Amateur Radio,
MFJ, Hustler, Diamond, Butlemul. AS\lOn,
La/sen, and much mote. DELAWARE AliA
TE UR SUf'f'LY, 11 II ~I)W Ac*, """'"CMtla
DE lino. (302) 328-ma.

We life~ 10 ptOvidtJ Ham~ list
Ings tree on a space available basis. To
make oor job easier and to ensure that
your listing Is correc t please type or
print yout request clearly. doub le
spaced, 0tI a lui (8 " 2"x Hi sheet 01
paper. Please indicate if if Is for publica·
tion. Use upper- and Iower<ase letters
ItNtv 8ppIoprlalfJ. Also, prW IIUfTiJers
eateIufy-iI '. lor eXiJ~, can be miS·
read 8S /tie /etters 1 or f, or even the
number 7. Specifically mention that
)011 message is for I1'wJ Ham HetJ CCJ.
loWM. Rease remember to adUlollllledg6
respofIS8$ to your requests. Thank )'Otl
for your cooperation.

I need the manuals lor: (A) JOHNSON
VIKING Ran ger Type ' 249-161 SN
'62917; (8 ) EICO RC Bridge Model
9508 SN ' 71492; te l Mimoapolis Hen
eyweI Reg. Co., Rubicon InstrumenIS
WHEATSON Bridge Model " 071. 1wi~

pay lor originals or copies. Zachary
Srakis. c/o Aeromo tive Eng. Inc., 58
Seabmg St., BtookIyn NY 1123 1.

WANTED: A copy 01 the Manual lor
PRIDE 100A Amateur Radio Bi Unear.
80-10 mit. Model MB01 ClO-02. I will
pay expenses! Ialso need a copy of the
Manual for SIGMA Af -25OL AMlFM An·
alyZer. Kenny Hudson KSOLP, 1021 8th
St., Bay CIty TX 774 14.

WANTED: Manual/schematic fO( B 1
u neer Amplilier MoOeI 150 made by
PALOMAR INSTRU MENTS, not Palo·
mar Engineers Inc . Thomas Wright
N4GPv. 3758 Matheson Ave., MIarri Fl"',33.
Does anyone have lhe schematic for a
Heath DX-loo? II so , pl ease contact
LoweI &eWls, 4509 Wesldlsse Cirr:Je,
Grapevine TX 76051.

NEEDED: SChematic 0" 10 meter ron-
versiOn Info for J .C. PENNY 40 channel
SSB CB (Cal. .9618360). Also, I need
the scnemauc lor UNIDEN Bear Cat
100 Pocket SCanner. 1 will pay copy
costs. Dave Kovatch, 7346 Broshaeek
Rd., Fairview TN 37062. Tel. (615) 799
8147.

I need a copyof !he ServIce Manual for
a MARA NTZ Ampli fToner, Model
SC 1000, so !hal l can make repairs . Al
so, I need the Owner's Manual. Thank
you. Xavier Duc /os VE2X rT, 7t 94
Casgrain , Montreal Quebec, Canada
H2R 1Y1.

WANTED: A copy 01 Ihe Manual lor
HEATHKIT Frequency Counter Model
18-101. Write 10 ROOett SchJegeI N7BH.
2302 286 se East. Roy WA 98580. iii

Anlennas, Test EQUIPi'TII3Ill, C08lOaI cable and
parts. FIAl5eM:e Repail lab on plooises. CU
44ItI Year_.We cany III map- 1In8IS: MOT()RO.
LA, ICOU , KENWOOD, YAESU. BENDIX
KING. ASTRON, AEA, SONY, PANASONIC,
MFJ, CCTV CAMERAS AND MONITORS.
BiRD WATTMETERS, FREOUENCY COUN
TERS. SCANNERS, HYGA!N, VIBROPlEX,
!'Ell, CAt I 00ClK. ARAt. OnER POOUCA
TlONS. Open 7 days tM, 9-6 p.m; sat, 11)-5
pm, So..n 11-4 p.m, we sbp Wol1l1lridII. Call,

NEW JERSEY Fax. or write lot inlormallon and pnces. YOUI
loci! one Source 101 HAM and Business

NonnJersey's newes1 TwowayRaOO andEJec. Radios • •• BARRY ELECTRONICS, 51 2
troOCs Dealef is now open. Sales 01 HIm, 9.Jst. Bra.dwIY, Mew York NY 10012. (212) 925
ness, Marine and C.B. two wav equipmenl as 7000. FAX (212) 925-7001.
wei as Scamefs. S~ave, Elec'lrooic Kits, OHIO
Anllnnas, Booles, Cable Boxes .nd mole. CoMnbus
Fliencly teMce IfId low pri;:ea.~M:ed Spe- ee..... . 1Dnlo's lun-line ItJll10rized Gealer IOf
cl. llI.., 114 Easex SI~, LocIl NJ 076". Kenwood, ICOM, Yaesu, AIR», Japan Rdo,
(201 ) VHF-2067, Standard, .lEA, Cushcralt. Hustler, Dl8mond

NEW JERSEY lWld lrdFJ. ...... ard used eq.ipmanl on lIsplay
PII1l Ridge lWld opera\lOll8l in en" flll'lOl 10.000 SQ. 1l.l~

North Jersey's 0kIeSI and MesI SI'lortwave and l.aIge SWl Oepanment 1)0. UMV£R$AL RA
Ham Radio Dealer. Three rntnc tes DlO, U30 Amerlcllna Pkwy" RtyflOldsbutg
110m Garden SUDe Pkwy <U':l NY ThfuHay. Au- (CoIumbuI) OH 43068. (614) 866-4267.
thorized Dealers lor .lEA, Alpha Dell a, PENNSYLVANIA
Diamond, ICOM, Japan RallO Compenv, Ken- TrevoM
wood, vececmcs. Yaesu, Ham Sales, Lee AuthOrized lactory sales and M !Vice. KEN·
WK2T. GILFER SHORTWAVE, 52 Pl ril Ave" WOOO, ICOM, YAESU, leaturinll AMER
hr1lRidll- NJ07656.{201}391-7I87. ITRON, BaW. MFJ, HYOAIN, KLM,

CUSHCRAFT, HUSTlER, KANTRONICS,
NEW YORK .lEA, VIBROPlEX, !-Ell, CAl.UlQOI(. ARRL
'''nh~n PublicabOnS, and much lT1Ofe, HAMTRONICS,

Manhattan's IargIsl and my ham Radio SlOftl, INC.. 4033 BroW08" ill l Road, T,...,_ PA
also full line 01 8lJslness, MaMe, A" ili lotl. 19047. (tl 5) 351-14l1O. FAX (tl5) 355 8t54
Shoftwave FIidos lWld~ IfId c-..w 5IIes Orde( 1400-12&-2120. Circle Reader
Phones and Beepers. Large selllcIlon 01 BooIIs. SeMce 298 lor IT10fe inlormaliOfl.
oe.t. , YlU' Q)IIlp.t.IlJ _ .,-.I ml oge '*' _ ~ kI so _ tor .... _ "'$420,-., (pnIpIkl), ... $210
tor iii (jnpIid). No__ at pIIaII. Dnc:loty Ie>l lAd ,."'*" _ ...,., .. 60 "'II

ORDER NOWI \ --\-
_._\_._---..,

\
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Bencher, Inc.
831 N. central Avenue

Wood Dale IL 60191
Telephone: (708) 238-1183;

Fax (708) 23&1186
Prce Class: RJ-1 (black-painted steel baseH69.95;

RJ-2 (chrome-plated base)-$79.95

by Gordon West WB6NOA

Numbw 15 on your FMdblldl: c.rd

73 Review

The Bencher
Chrome Straight Key
Experience the feel of a well-built code key.

Remember the days of the J-J8 key and its
unique feel? If you enjoy the touch and

mechanics of a straight key, plus the familiar
cuck-ecnon 01 sending without paddles, you
will enjOy using the new Bencher RJ-1 that
will bring back some wonderful strai ght key
memories.

"Give me a good straight key, and I'll have
a race with you on any electronic keyer;
qUipped the late Jim Rafferty N6RJ. The ~R.r

deslgnatioo on the Bencher straight key is a
memorial to one of the finest CW operators in
the country. "The actJon 01 a good straight
key has got to be felt to be appreciated; said
Rafferty.

The Bencher straight key was developed in
response to requests from a number of cus
tomers and dealers wanting something new
from CW key guru Bob Locher W9KNI. You
can tune In Bob most evenings at the very
bottom of the 20 meter band. Need I say
more? I have witnessed him drinking a cup of
coffee, munching a sandwich , and carrying
on a conversation, all the time sending CW to
a rare DX station somewhere else in the
world!

"Although there are conventional straight
key designs that we studied , no effort was
made to copy them," comments Locher. "We
wante d our engineering team to create a

product that would utilize modem materials
and manufacturing techniques to meet the
traditional straight key requirements; adds
Locher. The RJ-1 chrome-plated key on a
black-painted steel base uses oil-impregnat
ed sintered bearings at all pivot points, and
stainless steel adjustment screws. Of course,
a complete range of locking adjustments of
all movement and ten sionin g is prov ided
along with an Allen wrench for the adjustment
that feels right to you.

· We assemble everything at the same
place where we tum out our popular Bencher
paddles." adds Locher. "And we are talking
about assembly personnel at our fac ilities
who have the skills of a Swiss watchmaker
white gloves and the wor1<s." smiles Locher.

The Expert Users Approve!

We ran our tests on the Model RJ-2. And,
while you might not think that there is any
good way to test a straight key, we found the
best way was to Invite accomplished CW en
thusiasts to come over and rate its feel. "I'm
going to retire my J -3S," comments Bob
Gregg AB6CH. al liked the oversized black
plastic knob with a second plastic ring to res!
my fingers on," comments Roy Stephens
AC6CQ. "The soldered tabs on the bOttom al
so mak e for a quick hook-up," adds

Stephens. On the bottom of the key there is
also a holder for the Allen wrench adjustment
tool, plus a plastic strain relief to keep your
two-conductor keytine from tugging at the sol
dered ccooectcoe.

The base of the key is common with one
side of the key line solder lug. The other side
is insulated off of the base, and connects to
the gold-plated contacts that gave us a crisp
cpen-enc-crcse connection. Locher indicates
that these are the same co-teet points that are
found in all of his proven Bencher paddles.

For ad justments , yo u've got themI We
found that you could adjust the knob height,
adjust the contact spacing , and adjust the
spring tension all wi th knurled knobs. The
Allen wrench is there only if you need to com
pletely strip down the key for an annual
cleaning.

A set of instructi on s ca utions never to
spray any contact cleaner into the ball bear
ings. It also cautions against USing steel wool
or abrasive cleaners on any Bencher key or
paddle. The bearings are Qilite, and no lubri
cation should ever be needed.

Best 01 all, the key is massively heavy, so it
woo't be hopping around your operating desk
as you are pounding out those dits and dahs.
And, Jus t like all Bencher paddles, the key
should last for a lifetime of amateur radio 0p

eration.
Departing from its t rad itional

practice of using the prefixes of
rare countries as the product
identifier in the paddles, the ·RJ~

designation is 10 honor the memo
ory of J im Rafferty N6RJ, who
was a close friend and once fel
low co-worker of Bencher Man
agement.

The keys are available in two
ve rsions- AJ· 1 for $69.95 with
chrome-plated parts on a black
painted steel base, and RJ-2 for
about $79.95 with chrome-plated
parts on a chrome-plated base.

For more info rmation on the
complete line of Bencher pad
dies , keys , baluns, and fillers ,
write Bencher, Inc., 831 N. cen
tral Avenue , Wood Dale, lIIinois
60 191; (708) 238-1183. iii
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Mo Ie
Handbook

11. super hands-on buok with hundreds
ofuseful ideas to make mohiling great!

, ",' " 1 MFJ·B Sl't~ how easy it
I!M_ .. ' 1 2 95 isto have a

:::..:.::..-_""-:..:=.::. ha m shack in----- --- your car wi th this idea
fi lled Mobile Handbook!

For the beginnin g
mobi1cr, Dave Ingram
K4TWJ shows yo u how
to SCi up a supe r mobile

installa tio n . or t experienced, K4nVJ
include s hundreds of useful ideas fo r mobiling
on HF, VHF. 10 meters and FM, QRP and legal
limi t mobiling, mobile antenna» lind mobile CWo

K4T\VJ shows you how to DX on the ruml,
make an tenna" reduce ignition noi se and RFI.

More ham radio books
The Packet Radio Operators Handbook

by Buck Rogers K4A8 T. lIow 10 bu ild and use
packet sialion s. Nodes, Rose switc hes, 9600
baud stations. trunks , backbones, networks.
BBSs. interface" . MFJ-30 36, 5112.95.

Packet Radio is M ade Easy by Buck
Rogers K-lA IH. Makes packet easy! How 10 SCi
up, dig ipeatin g, mailbox . more. MFJ-32, $9. 95.

Easy- Up A I/ (ennas by W3FQJ. Gives you
inexpensive, e asy 10 bu ild antennas for virtually
every SW I. o r ham need, MFJ,38, $ 16.95.

Troubleshooting AlltelllUU and Peediines
by WI TF. How to troubleshoot and ge l your
antenna syste m pcrfonning. MFJ · 3301 , 51 12.95,

73 Dipole and t .ong- mre A ntennas' .
8 chapters. 7 append ices. MFJ ·3302, ~12.95.

73 lhfica~ Beams and Trinngle Anlrnnas'
All built and tested by W3FQJ. MFJ-3303. $ 12.95.

TechlJicwn A ntenna Handbook by Larry
Lcchi, \V7K7£ Build proven Tt:c l1r.'i"ovice anten
nas using common materials. MFJ-33<H. S12.95

Oscar Satellite Rel'ue by K4nVJ. How to set
up a sate llite station. Quick Start SUllie, tracking data
and equipment revicw included , MFJ-31, $7.95.

The S/mrtwave listener's Guide f or
ApartmentlOmdo Dwellers by W3R}J. Key to
i11l1"or SWung and DXing. MrJ-36. S9.95.

QuickSllld}" " License Guides. \VhCII you lake
wr itten exam,correct answers jumpoul aI you using
~IFJs new QllickS/lld)""" concept. Each license class,
$7.95 each. NoCodeTech,SI4.95.

Golden Classics of l tostl'IJ'ear by K4nvJ.
Remember your firsl rig with this fun fi lled
golden age book. MFJ-30 , S9 .95.

The Fox Hunt A dventllre by Dave Casler
KEOOG. Enjoy mystery and adventure as you
follow a young group using ham rad io to crac k
open a ring o f drug dealers. M FJ·31 0 1, $7.95.

Th e WOllderflllll nrld of lIam Radio: An
lntmductionfor }oullg People by Richard
Skolnik KB4LCS . ~IFJ -35 . $7.95

Ham Radio Comm unications Circllit
Files by W3FQJ . 6 1 bipolar Iransistor. FEr and
linear imegrated ci rcuits. ~IFJ -37, S9 .95.

Solid S tale QRP Proj ects · . 52 QRP projects
in 8 chapters . MFJ-350 2. 12.9 5.

FET Principles, Experiments alld Proj ects · .
Practical RIT cireuil design. MFJ-3504. $ 16.95.

• FI~p"~I.f Of,"rl" r/""ic, by Ed .'01,,)1. WJf QJ ,
Aulh., w Let us see your manuscnpts

Nearest lJealerIOrder/Latalllj': 800·647- f8(J(J
Tec!lllicalllelp: S(J(J-64 7· 'BCll (8314)

' 1 year uncondirionalguaranlee ' 30 day money back
guarantee (less sIh) on orders rrom MFJ ' Free cata~

MI~
' IFJ ENTE RPRISES, ISC.
BOl{ 494, Miss. StOlte. ~1S 39762
t60l) -'!J ·SK69: 8-4:-'0 CST. M",,·Frj
fA X; (60 1) 32]-6551; add~

.111-'.1 ..• makillg qlla lity affordable
""'....... ~"Y'<""__"'~ ("f ' UOJ " fir-on ...

---~I FJ-971

' 8 9 95

Antenna Tu ne;: 'IFJ·971. 9,95. Tu nes
COOl{, balanced lines, ra ndom ..... ire. 1.8-30 ~1H~ ,

Cross-Needle SW R/Watlmetcr with two ranges.
IJattery/AC Power Pack, '1.·J-~114,

$69.95, Uses Ni-cad. regular or alkaline D ce lls
or 110 VAC. Charges Ni-cnds. No batteries.

AC Power Supply, ;\ IFJ41III. $..'9.95. Travel
light and leave the heavy hard....'arc at home. 110
VAC power supply dehvers 13.8 VDC. 2 amp'
from rugged wall atlaplcr and regulator module.

Antennll. $34.95. Lightwe ight easy-Io
carry single band folded dipoles for !\IFJ rigs
and others. Specify 40. 30. 20. 17, 15 MeIers.

1r~allloll.fru • •~!~7~
Code Pradice Oscillator

Deluxc MFJ Code MFJ·557
Praclice OI cil/lI /(Ir has '249 5

adjustable Morse key
and oscillator-speaker uml .
mounted o n a heavy sleel base 'M) It
stays put.Tone, volume controls. Earphone jack,

For I/O1-;\C MJ'" upem1ioo IN' ~ IFJ-I305 for
:\IFJ--t22BJ-lOI RI557: ~IFJ-1 3 1 28 fa- MFJ-407CJ
4~492; SI295; ~1FJ- 13 1 5 for 'IFJ-493, SI4.95.

MFJSS8
J'ransceiver
'2F~;;;~ :1~.9 O:J
Take this lilly MFJ10~~I';t~SSirTrovd

RI/di(l' ~ with you an d enjoy DXing and
ragchewing wherever you go.

II's the smallesl rig o f us kind! A compfl'/t'
.~la li(ln -- MFJ-9420, microphone. power supply
and an tenna -- fils easily in your brief-case !

12 powerful walls give you enough power to
work the world __even with a makeshift antenna
- but needs o nly a fiKhrweiKh/ po wer supply.

Potent RF speech processing focus all your
power into a clear highly-intell igible signal th;ll
even OX willnotice.

You get high pe rformance superhe t receiver,
razor sharp crystal filter, sensitiv ity down 10

noise . smooth ve rn ier drive VFO. one walt of
aud io, speake r, real S-Meter, rugged transmurer,
14.150--1 4.350 MH~ co verage and [ow current
dra in . Tiny 21f:x6'hx6 inches.

I'lug-in this MFJ-41 5 module , $39.95, and
operate CW, 14.000-1 4.100 MHz. Has se mi
break-in, sidetone. key jack, CW/SS8 SWiTC h.

Specwl ofler. matching microphone and
:\IFJ -94 20 SSR Travet Rallill·... I\II'J-IN20X.
$229.95. ~f i crophone only: 'U:.I -2'JO. $29.95.

MFJ CW Transceivers
MFJ-9tl20 •

(20 Meiers) _

' 17 9 9 5 . •

Put some filii hac mto am ra 10 ana work
QRP-DXCC wuh 5 watts!

You'll be amazed at how easv il is 10 work
Ibe world. Countries you've wo rked in the past
become fai r game o nce again.

These '1FJ CW rigs are real rad ios with a ll
the high-performance features ) 'OU expect from
expensive mult i-band tra nsceivers . You get a
hoi superhet receiver. sharp C W crysta l fiher,
smooth VFO, R IT, AGC, bui ll-in speaker,
sutctone. adjustable fu ll/sem i QS K.

Models for 40 . 30 , 20. 17 and 15 Meters C W
band. $1 79.95 eac h. Please speci fy band.

Plug-in options : MFJ -4I2, $39,95, Cu rtis
kcyer: :\U'.I·726, $29,95. narrow au dio filter.

Portable Accessories

MFJKeyers
More hams lise M FJ keyers than all
tithers ill the world! Choose the one
that's rightfor YOII. Write or call
toll-free SO()·647·/800fo r more info.

\11-'J-42213

' 134"
,UF] & Yl'rlBellclirr

/'addli.' Combo is the- world's
mosr popular l ey... r because i(s the hes. o f a ll
CW worlds · · a del uxe t.1FJ Ke)'(T using a Curtis
~A8~1 chip in a compact pacl;lge that fils
right on the Bencher iam bic p......lIc! Iambic
key ing. spee d. .... eight. lone. vo lume cont rols.
Automatic or semi-automatic bug modes. RF
proof. MFJ·422BX. $79.95. keyer only.

netuxe Keyer. )lFJ407C. $69.95, gives
you easy access f ront (I l1 lld speed. weighl.
votume.tonc cont rol" ;111 keyc r modes. dot-dash
1IIl'II11.";CS. jam-pill!,f .s~lC i ng, sidell»c . speaker;

EC01IO Kever. MFJ-40IB. $-19.95. rOt- dual
iamoic or single jevcr pilI.klle<>. Sillctnllc. sr-:-aker,
volnrre. speed. internal weight and tone controls.

Memory Keyers
Menll Driven -- so easv-to-use J'0l1

don't need all instruction manual!
MFJ--l90

' 16495

.lIeIl I/Drive" :\1t'flIOI)'
K('}'~r' " in aC(lmp;Il.'t package
mounted o n a Bencher iambic paddle .
Store 192 cnnrac icrs in4 message memories.
Morse trai ner. sidctcne, automatic se ria l
numbering plus allthe featu res of MFJ -492
except remo te control jack and extra memory.
MFJ--t90X, $ 109.95. ke}'er only, no padd le.

MFJ -492

'999 S *"t>:tI .•:_:_ = -=-.---- ----'..~..... ... () .()
.HenuDril'en. . t-'lemon' KeH'r'" • ' -

stores 19 2 c haracters in 4 battery backed-Up
message memories. Expands 10 8000characte rs,
II me mories with ~l FJ·80, $1 4.9:'i . Auto matic,
semi-automatic hug or handkcy mod es, reverse
dot/das h paddles, select iamb ic A ur B or
non-iambic modes. Morse tra iner, automat ic
se rial numbering. siderc ne. volume and speed
panel controls, re mote control jack. plus more.

Super .Henu IJri ,'en :\Iemor)' KC)'er'"
M FJ-493. $ 139.95, is the world's most
soph isticated memory keyer. Stores 32,000
characters ! Plug in AT keyboard and it tu rns into
full featured C W keyboard. Serial port lets your
computer control your keyer. co mpose. edit.
display. save messages and record your
tra nsmiss ions. FCC Exam Simulator. QSO
Simulator, Word Recogniton Trainer, remote
control jack. plus a ll the featu res of MFJ-492.

~Il'J-492f~93 Remote G mlrot. :\1J'J.7&. $19.95.

CWKeyboard
~tFJ-451

t.ftft9 5 ::a.",-' '.' "':"""'" I.' ,--. ,..,..
- .,., ....... . .- .'. ~"",l ' \. ,

Stand alone CW Keyboam includes AT type
keYboard. 200 character type-ahead buffer. lYo"O 100
ch;ractt:r nonvolatile .-rteMage tnemOOes. more.

MFJ-45IX. $79.95, keyboard interface ooly.

MFJ Iambic Paddles
MFJ-564

5499 5

'IFJ Delul{C r-~

Iambic Padd le features ,..,...,..,.~
ful l range o f adju' tments in tension and conlacl
,pacing, self-adju,ting nylon and steel needle
bearings. contact poinls that alrno'<t never need
c1caning, precision machined frame and non
, kid fect on heavy c hrome ba"C. r"Or all keyers.
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"Thank goodness for packet radio! If you
are running Windows, OS/2, DESQvlew, etc.,
you will find paKet runs quite happily in the

background as a simple DOS task. "

LOOP

Marc I. Leavey; M.D. WA3AJR.......,....
Baltinore MD 2 1208

Over the past 18 years, the Decem
ber"RTTY Loop" has ollen served as
a Gulcte to the Perplexed. answering
that etemal question, "What gift 10 get
for your favorite ham radiO operalOr7"
Wi th Channukah coming re lative ly
ea rl y l his ye ar, beginning duri ng
Thanksgiving weekend, fol lowe<! by
Christmas and Kwanza at the tradi
tional tale December times, I thought it
might be nice 10 retu rn to those
th rilling column Ideas 01 yesteryear.
So, with a hearty Hi Ho Silver, here we
go<

As always, _ will first take a iסoii.

around 73rd Street (you're holding the
directory in your hand). How about a
good book? The National Amaleur ae
cIo ,Association otters a copy of Dave
Ingram's How To Gel Statted In Pack
et Radio, reviewed In lhis column
many months ago, lor $9.95 plus ship
ping. Call 1hem at (206) 869-8052 for"
more inlonnation.

Chuck Harrington Software offers

Number 16 on your FlMdbKll c:.rd

Amateur Radio Teletype

PacketPet lor Windows, an excellent
packel terminal program described
here a lew months back. FO( $49 .95
plus shipping, this Is a nice package.
Call them al (401) 679-9011 for Inter
maUon , or take advantage of the
shareware version, teeenUy l4)daled,
on Disk ' 5 01 the "RTTY Loop" disk
collection.

Packet Power is a new periOdical
which looks Interesllng . I ha ve not
seen an eeoe. but their ad in 73 gives
an address 01 80. 189, Burleson TX
16097. Might be worth a peek,

A IitIIe packet modem In a connec
tor, Suitable lor use with the BayCom
prog ra m o n Disk ' 2 01 the "RTT Y
Loop" disk collec1iOn, is available from
Tlgllrtronics Jcr $49.95 plus shipping.
caM (800J 8BAYPAC lot information.

Now, if all of these are just 100 rictI
lor your blood, I have one more item
up my sleeve thai has jusl gol 10 be
alfomable: Disk .7 of the "RTTY Loop"
disk collecUonl This new disk comes
~te with the lollowing programs:

paKet verejc n 6
PAKET6ZlP

Tony Lonsdale VK2DHU, the 81Ahor
01 paKe:, deSClibes it as a communi
cations program developed especially
lor use with packet raoo. although it
can be used lol'" other mocIes with the
app ropriate eqJipment. It is cteSigned
to run on any tBM-eompalible correc t-

er sy stem a nd 10 co mmun icate
Ihrough a standard TAPR·compalible
Tell'l'llnal Nocle Conlroller (TNe).

The program is very easy to use,
even lor newcomers 10 this lield. As
you gain experience with the syslem .
you can explore some 01 the more so
phist icated features which are provid
ed to rreet the needs of even the most
demanding packel operators . Ills Sim
ple if that is what you want; and it is

sophisticated if !hat Is whal you want
T he m odern trend Is to wa rd s

Graphical Envirorvnents with the likes
of Windows, Of OS/2. peKet is wrtnen
10 run as a plain DOS program, so if
you have an old Xl with a CGA or
even a Mono display system gathering
dust in the comer, paKel will run on
lhal just l ine. Packet radiO Is an excel
lenl applicatiOn for the older syslems
that are not much use lor anything
else nowadays, so II is quite reasible
to dediCale atl older system 10 running
peKet 24 hours per day. What else do
we do wilh ecse oIdet s)'Slems now?
We used to give lhem 10 the wife or
children to use as a word processor,
play games, etc.• but many modem
word processors need at least 4MB
RAM. 1010 20 MB of disk, 60386. etc.
•• . the good games are not much
better. Thank goodness lor packet
radio! II you are runn ing Windows.
OS/2, DESOview. etc. , you will fi nd
paKet runs quite happily in the back·
ground as a Simple DOS tasx. In aocli
lion to providing Ihe usual Termina l
Mode where you can send and reo
ceree data via the TNC, the program
provides many leatures and faci lit ies
10 enhance the operal ion 01your pack
et radio system . Su ch features tn
clucle:

• Full Pe rsona l Message Syslem
wilh automatic Mail Forwarding 10 the
BBS

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

THERE·S ONE NOWI

No, we won't insult yo ur inte lli genc e by telling you that it's a
"halfwave- or that ANY vertical will operate more efficient ly without a
good radial system than with one; it certain ly won't! If you want
expensive fairy tales talk to our competitors! If, however, you've no
room lor even the smallest radial system just install the most efficient
multiband vertical in the business, the HF9V-X, over our counterpoise
kit. You'll not only save a tidy sum but YOU'll work OX that the shorter
and more lossy no-radial ' t iattwaves" can't touch because both the
HF6V-X and HF9V-X use longer active element lengths for higher
radiation resistance and greater efficiency on more bands than any of
the so-call ed halfwaves. Ask lor our free brochure for complete specs
on all Butternut models and receive technical note DLS-1 -Dirty Little
Secrets from the Antenna Designer's Notebook") that shows you how
to ca lculate the probable efficiency of any vertical antenna using the
manufacturer's own specs so you won't have to learn the truth the
hard way!

Model HF9V-X (shown to the left) for sons, 40, 30, 20,
17,15,12,10 and 6 meters.

Model CPX counterpoise kit tor Butternut models
HF9V-X, HF6V, and HF6V-X; substi tutes for ground or
elevated rad ials. Self-supporting tubing bolts onto
base ot enterme. Mast not provided.

BUTIERNUT ELECTRONICS CO.
P.O. Box 1234, Olmito , lJ( 78575 (210) 350·5711
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1691 MHz Weather
Satellite System

1691 MHz Hemt Pre-amp.
rnodeITS·1691·P. Amp $250

1961 MHz Receiver
model TS-1691-Re<;vr

Decoder Board & Software
model TS-VGA·SAT4 $349

l ow l oss Coaxial Cable (65ft)
IYith connectors. 565

otner leng:tls available

Track 11 satellite OrM al Program.
Tracks ALL satelilles. world map.
print out S99

1691 MHz loop Yagi Antenna
model 1691 -l Y(N) 599

nemcnstratc nDisc II BM-PC VGA compatible)
01signals recorded from WX-SAT system. $3

Shipping: FOB Concord, Mass.
Prices subject to Changewithout notice.

iZOlX I
SPECTRUM INTERMAnONAL, INC.

• Post ONice 80x1084, Dept. S

51
Contorlf, Mu s . Cl142, U.S.A.
Phone: (508} 2tiJ.2145
hx: {508}263-7OD8

CIRCLE 113 ON READER SE~ CARD



"So there you have it. A variety ofgifts,
ranging from two bucks up, with something in
there sure to satisty the pickiest among us. "

• Flashback feature to review earl-
er communications

• Disk alldlor printer logging
• ASCII text file transfers
• Exchange computer prog rams

and other di$l( files wifh: paKet-Proto
col, an adVanced Binary Rle Transter
protocol YAPP Binary File transfer
protocol BayCom Binary File transfers
(Digioom supported too)

• Ful online TNC help for your TNC
rommand,

• Online Manual-thls entire Manu
ai ls available In a pop'up wlndow

• Interrupc driven commlJrlications,
so you don't lose anything eveo when
peKet is ruming in a muti tasking en
vironment.

• Runs on COM1, COt.42, COM3 or
COM'

• Both Hardware and Sollware
Handshaking SJ.4lPOI'led

• Multiple windows lor up to 10 si
multaneous conneclions

• REMOTE Mode~una"ended ac
cess

• Access to DOS. your lavorite edi
tor, and file LISTer from 'Mthn paKet

• Automatic Script processing •••
etc., etc., etc.

PaKet is fully configurab le so you
can customize a system especially to
Sl.it yoursel . setting l.C) your system
is but a maltar of a few keystrokes. It
wilt run with any TAPA-compatible
TNC, and that lnciudes just about all

TNCs on the market today.

Super Morle verelcn 4.15
SM415.EXE

nws is the latest version al'Cll.nd of
the premier Morse tra iner program.
The author, M. Lee MUrrah, has creat
ed a program that teaches Morse as a

foreign language, not iusl as discon
nected sounds or letters . Supporting
SoundBlaster compatible audio cards,
capable 01 running under Windows ,
this is one very nice way to learn..,.,..
EzPec:ket Yer.lon 17.
EZPKT17A.ZlP

I Fra nk Domina N9MXt used the
code written by Andrew C. Payne lor
the Poor Man's Pad«lt (PMP) modem
as a mooer fo r Ihls prog ra m. With
mo re than 95% of EzPacket being
written from scratch, he hopes to re
place the lew bits left for Iow-lewl bil
110 in the next 'II3rsion.

The author fee ls this program Is
friendlier than the original PMP soft
ware, while offering more features. I

leave it to you aRto decide.

Frequently Asked Quest ions
FAQ-PAK.TXT

Pid«Kl ~ on the Intemet, this is a
Iext file which M$wers just aboU: ev
ery question I've ever been aSked
about packet, Including a lew that I

have asked myself. For many of you,
lhls might even beal $10 bucks for a- ,
A2Fte"" version 3.01
A2nERM.BXY

With some anticipation. I am irclud
Ing Ihis program, A2Fterm. an Apple
liE. lie, IIC terminal software lor peck
et radio, PacTOR, ArnTOA , etc. see
luring multiple screens using HOST
mode with Kantronics TNC's. COntest
features. Macros. File I ransmiVre 
eeive. Relay received cete on one
stream to another. "Brags· Operate
PacTOR/other HF modes while coer
ating VHF peeeer at same time with
KAM. Usable with all TNCs. Does
NOT operate on Apple II, 11+ or IIGS
nor on Apple clones. Shrlnklt (3 .4)

archive. Please note mar this is an
APPLE program on an IBM PC disk! If
you want this program on your Apple,
you will need a friend with a PC 10
transfer it to you.

So there you have it. A yariety of
gifts, ranging from two t>u=ks l.C), with
something in there sure to satisfy the
pickiest among us. Now, all you haYe
10 do Is e ave this issue of 73 lying
open on Ihe kncnen table , wllh a
strategically placed circle or stiCky
note, and let the family take il from
!here! To receive any or Fill of the now
seven disks In ee "AnY Loop· disk
ecneeuco. send a se ll-addressed
stamped envelope or E-maM message
to me lor the ~st of programs on each
disk. Each disk coaecncn is over 1.2
Mb of material. and wm til comfortably
on a 1.4 Mb 3.5" PC compatible disk.
Just send scncent diSks for the co
lections you wanl., 52 in US funds lot
each disk 10 be l illad, and a sell-ad
dressed, stamped disk mailer to return
the disks to you, to tho address at the
top of the oolumn.

As I look lor your co mments and
aceencns. to the eeove SnaliMail
address , or vte CompuServe
75036.2 50 1; Delphi MarcWA3AJR;
America On~ne MarcWA3A,JR; or Inter
net MarcWA3AJROaol.oom my family
and I elctend kI yoor and )'Oln Ihe best
lot !his holiday season, with health and
happiness lor aU. See ya next yeart II

TheZAPPER is an
awesome Answer!

This magic-like li ttle box activates any radar
dourtry wihin 314 d amiJe. Watdllh: brake ligtls
come 011 the: speeding sports car lh.at jlSI flew by.
Keep those speeding big tn.ICks fromeating your

romper. The lAPPER is alooHz amateur transmit
II:rlh:: size: ofa~prl, opera!eS 011 a9v banety.
Compldt w",," mad game "Trollitg bTai1ighl5".

$4995
Suitt & tuned only Plus $5,00S&H

TRANSEL
~~~~

123 East South Street
Harveys b u rg. Oh 45032

1·800-829·B321

CIRCLE 11 ON READER SERVICE CARD

To order just call 1·800-721-4077 toll free
BONNEVillE MUSIC, P.O. BOX 8S21, MOSCOW, 10 83843

f or furthc>t infonnation call 208·882-6526 (In Euro~ .. 45 86 130632. f .... .. 45 86 191980).

CIRCLE 45 ON READER SERVICE CA RO
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PACKET & cOMPuTilis"

"A local or regional provider has
the potential to be a better deal,

and you'll probably find people you
know using the service."

J6rtrey Sloman NIEWO
c'o 73 uaga.zine
70 Route 202 Nofth
PetertKHoogh NH 03458

Potluck
5ep{erroer was an incredibly busy

month here. Thafs wtty you didn't see
anyth ing lrom me lasl month. (There is
a two-month lag between Wliling and
publ ish ing.) I am barely recoveree
from the frenzy. so this month I am g0.

ing to coser a variety 01 smaller items
that gel ovei'lOOlle4.

Contacting Me

I apologize at the outset to my reg
ular readers who have seen some 01
this information eercre. On the other
hand, don't skip this section because
you 'll f ind a new E·mail address in
here. There are three ways 10 reach
me (and I am always glad to hear from
you!) :

Electronic Mail

This Is the best way 10 get in IOuell
with me. The address is:

nl ewoO iqtJest.nel
and it can be used l or any son 01
communication. Com ments and
questions co nce rning the column,
greetings, etc.. are an OK here .
Though you may find me listed on
other services (Co mpuServe, AOL .
BIX , Mel, etc.], I will NOT answer
mail 10 those addresses. The IQuest
address is reachable trom anywhere
on the Internet, and I rom any 01 the
other seosces on whiCh you will f ind
me as a user. So, it you want an an
swer, use n1ewoOiquesl.nel.

Paper Mall

For those 01you Without E-mail ac
cess (you have got to change thall ),
paper mail care 01 the magazine (ad·
dress at tile top Of this column) wlll do,
cece aga in, any sort 01 qcesucn or
CXlmment is fine by thiS route, I answer
paper mail as I have IllB time. I try 10
answer if all, but you guys like to write
and sometimes I cannot handle the
",Iwne.

Packet Man

I am very pleased 10 be the l irst
packet mail contact lor many 01 my
readers Messages saying hello are al
ways welcome, and I enjoy responding
10 let you know that I got your Irallic.
However, I simply cannot respond 10
pecket mail tnat asks questions atcct
the magazine or colum~ cannot do
business over ham radio. Please do
not send me such mail-il is very frus.

lratlng; I cannot answer II. 11 you'o like
10 seoo a greeting, though, use:
N1EWO ON0AAY.• NOCALCA.USA.
NOAM

(Note: I am NOT in California; the
N0ARY galeway tcrwaros mail l rom
lhe AX.25 network to and l ram the In
ternet. Uyou are Interested in this ser
vice , send mai l to BBS OAR A
SMITH.COM with any ccmecr a nd
you 'a receive instructiOns.)

NAys. NOAM

I got quite a response to my sug·
gestion lhal you avoicllllB .NA ending
10 hierarchical addresses. To refresh
your memory, I pointed 0U1 that .NA is
the Inle rnel specilicalion lor Namibia!
The people in Nam ibia a re not too
pleased 10 handle trall iC mistakenly
rouled there. The correct end ing for
Nortll Amenca is .NOAM, but it seems
tnet many syscps do not have their
BSSs contigured 10 handle .NOAM .
The resun. is that if you (correctly) eo
dress your Nontl Americarl-bound ma~

with .NOAM, it wi. Sit on ee BB5 until
the sysop changes illO .NA. The best

slrategy is probably just 10 leave that
part oIlhe add ress 011 complelely, and
leI the sysop lJeal with it--the mail wi.
proClabIy make iI.

The Intemet

It is about l ime Ihal each 0 1 you
finds a way 10 access the Imerne\. I
am not just talking about E-mail, I am
lalking about a tull-lleclgecI SLIP (seri
al L.lne Intemet Protocol) connection
tnat puts your machine on the Net.
Here's hoW it wol1l.s: WJI!l a SLIP con
recneo you use special soft ware to

treat your modem as it il were a NIC
(Network Interlace Card). Wil h th is
sollware In p lace , you ca li up a
router---{lli$ coulet be a tledicate<l boll
whictl does nothlng else or a port on a
hOS I that also supports logins-this
depends on your Internet provider's
configuration.

Once IlliS comecIion is made, your
machine-the PC on your desk-is
actually on the Internet, lhe same way

any nest oul there is. So what can you
do? Anything that can be done on the
Net. ThiS Includes the obvious, like E·
ma. , and many u1iI,lIes Il'lat we have

discussed hete In the coverage 01
JNOS , like finger, lip, esc. It also in
cl udes e xci ting things l ike WWW
(World Wide Web). WWW is a graphi
cal , hypertext·based way 10 l ind and

use inlormatiOn out on the Net. The
mosl popular implementations run un
der wmccwe. and you c an spe nd
hours looking around wilh a WWW
client.

How do you gel connected? Thai
depends upon where you are. There
are many Internet Providers across
the country, some local, some region
at. some national . A local or regional
pmvider has the potential 10 be a bel
ter deal, and you'll probably lind pee
pie you know using me service. A cou
p le 0 1 examples 01 o ulslanolng
providers: " you are in Indiana, a c0m

pa ny called !Quest Inlemel oilers very
low cosl (about $151120 hourslmontll)
SLIP, I em currently using IQuest 'or
my own Internet connediViIy and am
quil8 pleased. In Massachusetts there
is a ~ny called Soltwam Tool &
Die . These folks have been around lor
quite a while and recently upgraded
!heir host I know Quite a lew sal isfied
users of STD's ""oYoM host ancI1hei r
lees a re reasonable . In New YOrk,
check oul Panix, which is similar to
these otter two. Them are many Inter
nel providers out there; you'Mneed to
talk 10 users aboul ee serviCe lhey
have received to determme II Ihe
provider you are interested in is a
good deal. II you are current ly using
a local/regiOnal provider thaI you like,
orop me a li ne 10 n1ewoO iQuest.
nel and let me know~'11 mentiOn it
rere.

That's iI lo r this month-next monlh
tu be ra mped back up inlo a lul1
length column. Unt~ then , I look lor
ward 10 hea ring from you . 73 de
N1 EWO. III

' ''''''~G ''* ...." ....""".._
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Harlan Technologies ~.;~~.J::I
5931 Alma Dr.· Rockford, illinois 61108

_____ • __ 1\1 _

coo F _.-.-inFuu.COLOll lllbsy _ "", ... _ r
_ ,<><II own p;e,,,,*, _ 11_ In 11_ . ,. U ',:II KN.It_ U .. 7Z COLOR.AG SCotty, .. Il~ COLOR,

:':~~!1::"; ONLY $99.95INNOTEK Inc.
P.D Box60096, Fort Wayne, IN 46898

(219) 489-171 1

Visa, Maslert.rd · Check · Money creer . COO
Mone ·Back Guarantee

X-BAND TRANSMtTTER

MnianJre (Z/.; x3JA x
lJ";;;-~1") GaAs microstrip
'-~=_-!ltr a n sm i lte r pro

vides 10 dBm centered at 10.525 GHz.
Integrated microstrip patch antenna elimi
nates the need for an external antenna.
Advanced matching techniques secured
good temperature stabililywith lowfrequency
pulling.Great for loog-rangetestingofradar
detectors, calibration of radar receiving
equipment,andpoint-la-point com munica
tion links.
Complete Assembled SystlMl _ _._ ._.. S39.DO
Parts & Inslruction KiI _.._ _.._ $29.00

F'fI,JS $200 Shipping and Handling

CURTiS KEYER KIT

SMART BATTERY CONTROLLERS

ANTENNAS: lVv'IN-L EAD LADDER-LINE

IoIARCONl: 80 "" _ SS7.i5: l l!O "" _ S''.is
J-POLES: PORTABlE OR FIXED STATION
(2"", II "" . 220 MHZ) S 8.8S TO S 37.95
""ULTlSAND "WINDO""· WITH 1:. BAlUN
& SO' FEED LINE S89.95
GSRV t,lULTlSANO ANTENNA eo THRU ' OW) , S 44,115

•
UCSgoa BATTERY CHARGER CHIP; 8O"ABM
CURTlS KEVER CHIP: L""33l1K; LM350K;
NE802AN: MC$423P1; NEII().(AN; AND ""ORE
FOR ORDERS CALL 1-aQO-JAOE PRO (523-3778)

P,O.Box3U
E. HAMPaTUll. NH 0:5328
PHONE: 1I03-S29~lliS
FAJt 1103-329"'''"
" 00 YaII S~,••,..a C....""l

KROL INCLUDES AUDIO AMPlIFIER. IAMBIC
KEYING. ADJUSTABLE SPEED CONTROl .. S Si.iS
KR02. SPEED ""ETER OPTION 10:00

FOR LEAD ACIOiGEl-CEllS
BASIC lOT II _20 V.: _SM.i5; WITH XF""R.. S " .i5
WITH ENCLOSURE AND ""ETER S 84.95
SOLAR CONTROLLER: II- 20 V _ is
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ELE RONIC
COMPONENTS

Whether you order 1 part or
aJl47,114...MOUSER slocks

and...ships same day!!

CALL...(800) 992·9943

for your

FREE
CATALOG

2401 Hwy 287 N.
Mansfield, TX 76063

MOUSER"
ELECTRONICS

Sales & Stocking Locations Nationwide

The Radio Amateur Satellite Corp.

SOFTWARE
If you want to use, or j ust listen to, the various Amateur and weather
satellites ~ AMSAT offers a variety of inexpensive satellite software for
IBM compatibles. including both DOS· and windows", plus a tracking
program for the Mac".

Here are just a few:

WISP - A brand new Wi ndows based program by ZL2TPO provides all the
facilities needed to operate the digital Amateur satellites.

WINSAT - A new Windows based satellite tracking program by KA7LDN.

QUIKTRAK - N4HY' s full featured DOS based program. (For
CGAlEGANGA system s)

IN STANTTRACK - AMSAT's most popular track ing software by N6NKF.
(For DOS systems with EGAlVGAlSVGA)

SATELUTE PRO - A tracking program for the Macintosh by W7HR.

And many more!
Forru~ inronnalion or 10 order. WIlI3C'l :

AMSAT PO Box 27 Washington, DC 20044 Phone: 301-589-6062
IBM .. a registered t..demart< of Inlemational Butinfl.s Madline co.
DOS & Windows are registered lrademarks 0/ Microsofl lnc.
Mil(; , is a con traction 0/ MII(;intO$h. a registered Irademalie. 01Apple Compulef CO,
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The only repeaters and controllers
with REAL SPEECH!

here is the next generation Repeater

MARK 4CR

2 meters 220 440

--
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Create messages just by talking. Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perlect for
emergency warnings. club news bulletins, and OX
alerts. Create unique ID and tail messages, and the
ultimate in a real speech user mailbox - only with a
Mark 4.

.,

Division of Kendecom Inc.
23 Elm Perk. Grayelend. MA 01834

Phone: #(508)372-3442
FAX: #(508) 373-7304

MICRO CONTROL SPECIALTIES

No other repeaters or co ntrollers match
Mark 4 in capability and features. That's
why Mark 4 Is the performance leader at
amateur and commercia l repeater sites
around the world. Only Mark 4 gives yo u
Message Masten .. real speech e voice
readout of received signal strength,
deviation. and frequency error e 4
channel receiver voting e clock t ime
announcements and function ccntrct e 7
helical fil ter receiver e extensive phone
patch functions. Unlike others, Mark 4
even Includes power supply and a
handsome cabinet.

Call o r write for specificat ions on the
repea ter, contro ller. and rece iver w inners.

PlI,... ,
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" The wldeband preamplifiers will see all
signals within Its passband, and this

may affect dynamic range or otherwise
overload the front end of the receiver. ..

U2
(See Text)

2

around 5 dB, The MAR·6 Is a low·
noise varianl that operates to 2,000
MHz With gains to 20 dB in the lower
frequencies with a noise figure of 2.8
dB. Both devices use tne pinouts
shown in FIgUre 1.

On all of the MAR-x deviees the in
put is pin no. 1, and Is identified by a
color dot (brown on MAR- l and While
on MAR-6) and a bevel on the lead It
sell. The 0UlPUt Is pin no. 3, while boIt1
pins 2 and 4 are gl'OUf'lds.

The DC power stWY is c::onnected
10 the output pin through a res istor
and an opuonar RF choke (RFC1) .
The MAR·1 wants 10 see +5 VDC
o 17 rnA and the MAR.e wants to see
+3.5 VDC 0 16 rnA. The DC '<'OItage
regWllor in Fig. 1 (i.e. U2) s/"lI:U:I be a
78106 lor MAR-l circui ts, and 7aWS
lor MAR.e circuits . Both of these ere
available either under the part num
bers (78L05 and 78L06), or as re
placement part nurnbef$ from service
replacement lines such as NTE and
ECO. ocean State EIectronic:s carries
the NTE Semloonductors repIacemeot
line [Note: 78L05 • NTE·977 and
78L06 '" NTE-98aJ.

The value 01 resrsrcr Rl depends
on the regulator and MAR-x deviCe
used. For eiltler case:

Rl (ohms). V", -VilmA X 1,000

Where:
Rl Is the va lue of resisto r Rl in

,>I"""
V", is the output YOlage of U2

V Is the preferred terminal voltage
of Ul .

Equation (11 evaluates to 58 otms
for the MAR-l conditions (use 56
otvns), and 88 ohms lor MAR.e condi·
tions (1,IS8 91 ohms).

A printed circuit pattem lor the Cir
cuit 01 Figure 1 Is shown In Figure 2. II
you don't want 10 boIhet making your
own board, lhoen you may order one
from FAR Circuits (18N640 Fie ld
Court, Dundee IL 601 18) for $4.75
plus $1.50 S & H per order.

The input circu~ lor the MAR·x de
vice is a low-pass filter in series with a
high-pass filler. The values lor the in
ductors and eecectce are found from
!abies in The ARRL Hand>ook for Ra
dio Amafeurs. A limited set of eese
values (for 1 dB ripple tacton is:

-

3 +12VDC

+ I ca
-I B.auF

vices are made by Mini·Clrcu ilS of
Brooktyn, New Yor1c. and are available
In small quantities lrom Ocean Slate
ElectroniCS (6 Industrial Drive, wester
Iy, RI 02891; 401-596-3080). The re
are two MAR-x devices Chat are gener
ally uselul in th is appll callon . The
MAR·1 is used lrom near-DC 10 1,000
MHz with 18 dB gain in ItIe lower fre·
quenctes and has a noise figure

5Ca1'V'lElf1S'Nls lor aolemas lor Jl4liler
f8C8PliOn. That application requires an
18-10-24 MHz bandwidth. One reader
wrote to me and tokl me 01 using the
pntan1lIifief tor his home-b18W 15 me
ter ham bard nlCeiYer used in -moun
lain topping" and otter QRP applica
t ions. Thai idea struck a resonant
chord!

Figure 1 shows the circuit lor the
Single-band p~ilief. It consists 01
a wideband MAR-x amplilier IC ere
ceded by a high-pass filtel' and a Iow
pass filter in series. The MAR-x de-

•
A'

VO

C7 +1

jj.1UF<C
- ,t

tenna and ee mixer irlM, 11 the ceco
lem is ody 01'1 a Single band. lhen ifs
possible to overcome the Ind uced
overload problem by limiting the band
width 01 the preampillier.

This month we'l l lake a 100« at a
Single-band wOeband arfl)/ifier based
on the MAR-x series of RF integrated
Circuits. I f ilS! used this project in an
article in a magazine dedicated to

preamplifiers win see all signals within
its passband, and this may affect dy
namic range or otherwise overload the
front end of the receiver. This can 88
peciaIy be a problem with diode ITlixef
DeRs. even those lhat use a single
LC resonant circuit befwtHtn the an-

J1 L1
In

-i

JosepI'I J. Carr K41PV
p. o. Box 1099
Falls Ctwrcfl VA 22041

Single-Band W1deband
Receiver Preamplifiers

" your HF receiver Is a bit marginal
on one or more bands, or if you build
home-b raw "minimalist" receivers
(such as direct converslon receivers) ,
!hen It is poSSible that ee sensi1iVity Is
not~ 10 snutI. The sensitivity problem
lor manutaClured receivers is usually
seen on older, 10.....-(;(151 models. Direct
ecnvereicn receivers (DCA) som e
times sutler from sensitivity problems.
especially thosa models thai have
considefiIbIe mixer loss (no! usually a
problem Of! NE-602 designs used by
many hams. bUt often a problem with
diOde double-balanced mixers).

One possible solution to these
problems is the use 01 a wideband
preamplifier. However, if the "wide"
part at wiOeban:l is klO greal then it is
possible thai you wiI create as many
proolems as you solve. The wideband

10ul

Device
'" 171F ~

'"' 241F }lH
'" 17JF_~

.. 7.31f........ }lH
'"' 3473JFM H .. pF
'" 3473/F H .. pF
'" 2n6JF pF
'"' 1662J'F pF
'" 2T761F pF

U . K11F........
1.2 .K2IF........
L.3 . K11F ....
L4 . K31FM H ..

Cl • K4IFM H ..

C2 . K4JF H ..

C3 .KSIF .....
C4 2K~ .......
CS .K5tF_

If you want to build for 0.1 dB or
0.01 dB ripple, then see the ARRL
Handbook lor the K values. The induc
tors are made on 1Oroid cores. Use ei
ther the T-50-2 or T-50-6, and wind the
cores with enameled wire. The num
ber of turns Is IouncIfrom;

U2 l(mA)

~f---3In

78L06 17
78LOS 16

U2

~~GOO

MAR-1
MAR-6

4

Ul
(Top View)

Color Dot

Bevel ""

~ "t.~=3

·See Text

FIgure I . Circuit for Single-band preamplifiers.
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Figure 2. Printed circuit pattem for the circuit shown in Figure 1.

"Where:
N Is the I'UTtMlr of ttrnS;
L.,... Is IhII required inductanoe

in mierohentys;
A.- is a property ol lhe torolclal

core (49 lor T-5O-2 and 40 lor T·
5O~) ,

The last COil In the c ircu it
(A FC1)Is actually used as a
peaking coil to Improve the band
width. This COil should have an
Inductive reactance about lour
l imes Ihe cotcot impedance at
lhe IoweSl Irequency 01 ope ra
tIon. Because both inpul and out
put impedances on the MAA-x
devices is 50 ohms, the inductive
reactance 01 AFCl should be on
the order 01 200 ohms (but the
precise value Is not lerribly critical) .
F"1I"ld the induc::tan;;e from:

~ '"' 200 ohmsf2J:F-..

For example, for a 14 MHz receiver
this equation evaluates 10 2,3 IH. II
a T-50-2 toroid core is used to make
this coil . then 22 turns 01 wire are

required.

Conclusion

The SingIe-band receiver preampIi-

ner will go a long way towards boost
ing the poor pertorma.nee of ma rginal
receivers. It is easy to W id, and be
haves~e niCely. III

Order HocUnl:
SOJ 373 8-I~

CIRCLE 380 ON READER SERVICE CARD

r ' I . II

~! j :111111
1
'

I i K " I"i , I I, I " II ', , I

CIRCLE 21 ON REAOER SERVICE CARD

CABLE T.V. CONVERTERS
Jerrold '" , Oak, sceotrnc attennc. Zenith, &
many others . " New " MTS ste reo ace-on:
mute & volume. Ideal for 400& 450 owners .

1-800-826- 7623 ~ --

B & B INC. •
3584 Kennebec. Eagan MN 551 22

2 Meter Portable
Arrow (wha!\j Antenna
nul i. the one you have heard about.
Ch!Uli" from ....alkiJu' wtick to.• ~lf.Iiient l.ll.III- t/I luaiM 2I11 t11utf1l. j-_ I--!_ -j
SUuq &Lilltt w...,nt ' 73 ,02

SuyIY 1Jw &rI

Arrew Antenna ~PI'U:;
1461 Peacock PI. (303) 663-5485
Loveland, CO 80537 F.u: (303)663.5065

CIRCLE 80 ON READER SERVICE CARD

CornerBeam?
SWR < \.2:1 M;l\?I» Ibe l>aod
Glin of a 15 II Vagi
Nodimension <>VC I 7 ft
40dB FltxlI _~' BKk lbl;"
tiIJ' Half"9"""C'" S.. m....i<!lh
Moun!> dircaly ... _
\om;cal or Hcriloeul~ioIl
2mc1tn $ 14' , z:o MHz $ 1 4~. 7(l QI\ $ 1J5. [)w,1 IW "'-IO S16'
W6gbI; Ollly 10 Ik. Add St I Sill"""" &: Hmdl"" . lnlo S L

A KEYI\IOTE SPEAKER
from 6rove!

.._-
Order
SPK13

* Plus $7.50 UPS Ground Shipping

SPEClRCAnONS:
Po_r ReqllrH: 12 to 14 VDC 0 500 rnA; 120 VAC AdAplor Jnd.
Aldio Power o.tput 2 W0 1ftTHD (S o tilnS)
,hdk) Selectivity: Puk/-oldl 30 dB or tnAter. 0.3-6 kHz
Sqleldl Hold: 0.10 secolld~

Nofse U"dter: Adjtlsblble-ttlrnltolcl ,.be -oise eMili'
lAIN' AdMtor: Aldlo iIIcttnted (VOX), 3 M'ond t.okl
TApe o..tplt: 500 mV p.p 0 600 ohfllS (10m.)
Heilldphole JiII,k: Unlwn illl molo-lIL'tnd stereo jill a
Dlmelslons: lo-7/S"W II & 7/S,," II 7,1/4" D

WhJ P'J over $400 for IIIese
sep~nteaccellortes:

--.Speaker
~AdJustobleAlter
--.Recorder ActlYator
~Audlo Amplifier
~Audlo ActlYilted Squelch
--.Nolse Umlter

When you can have it all
in the new Grove

5P-200
(AU NOWI

(800) 438·8155
(704) 837·9200

!k>~"g~
Changing the way you

hear the world

CIRCLE 348 ON READER SERVICE CARD
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PhoIo B. Inside the NorCal Sierra. The plug-in band module is In the center.
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Photo A The NorCal Sierra multiband transceiver.

Home Brew

II you've been thinking 01 a late
Winler projec1, I've gotlwo you may be
roteeeeteo in. Both are transceivers
you can build for either 30 or 40 me
ters . Th e nret on e is the 40-40 rig
made possible by the New England
OAP Chb. Late word has it the 40-40
Is also available on 80 melers. and a
160 meter version is on the drawing
board. The rig is on a Single·sided PC
board. This one board contains both
the scoerret receiver wiltl a crystallil
ter and the 2 wall transmmer. Full
electronic a SK Is used for T/R control.
The entire rig can be put inside your
shirl pocket. The 40-40 was designed
by Dave Benson NN1G. Kilsare aval
able lrom Dave lor $43 , at 80 Easl
Robbins Ave., Newington CT 06111 .

Whafs lrIusual about this rig is the
lack 01an IF al1l'lifier. From the mixer,
the signal is routed Itlrough the crystal
tnte r. and then directly to the BFO.
There's plenty 01 gain in the chain for
weak signal work , and without the
hassle 01 llrling the IF lor the correct
peak. Only fWO crystars are used in
!he IF filler", btA they are pIeoIy narrow
lor CW \lIII'Orll.. Adding an extra crystal
in SUCI1 a simple rig oces not Increase
the seleclivily 01 the rig so much thai
rrost of us can hear.

Another important leature 01the 40
40 is tne way the luning is accom
plished. Instead of the usual variable
capacilor, a varactce is used. A stable
reference YOItage is applied to the var
actor via. the fronl-f'J'lOln1ed l OOk 1un

Ing pol . Ttis scheme wor1ols Quite wei .
My urst anempt. however. did notlly
ou1 01 the junk box came a l OOk pol aU
righi, but i1 had an audio taper nstead
01 the required log taper. Wiltllhis pot ,
the rig proved almost unusable. Use
!he proper taper on the tuning pol.

Th e 40 -40 lacks two c tner lea-

tne t should keep youThere ,
busyl

Colorado QRP Club, Rich High
W0HEP. 14261 East 4th Avenue
'161, Aurora CO 6001 1-8711.

Central Pennlylvlnla ORP Soci
ety, Came ron Bailey KT3A, P. O. Box
173, Mault Wolle PA 17347.

WI QRp Club. P.O. Box 111 , Bran
don WI 53919-01 11. Dues suggested:
$5-$10.

OK QRP CLUB, r:Jo OK1CZ, Pelr
Oouclera, U t .aeieoe 1, 16200 Praha
6 , Czech Republic. 15 lACs or $10
du es. Th e newsleller has English
translations lor lhe most 01 the lext.

EA QRP CLUB , clo Sr. Mig ue l
Molina, Avenla Rio De Janeiro 123 2·1
08016 Barcelona, Spain. No kidding,
the newsletl6f Is in Spanish.

Oklehoma QRP Club, OK ORP
G""4!, Don Kelly, Editor, 703 West 8th
Street Edmond OK 73003. No dues,
but $10 donation helps the club out.

K5FO QRP Newslelter, Chuck
Adams, TW~ighl Publishing Co., 1301
Highway 407, Suite 11353, Lewisville
TX 75067. $10 lor 12 issues.

51. Louis QRP Club, Keith Ams
KC0PP, 2832 PenBrooke Lane, St.
Charles, MO 63301 . Dues are un
knoWn at Ins 1im8.

NorCal QRP Club, J im Gates
WA6G ER, 3241 Eastwood Road,
Sacramento CA 958 21. $5 lor US
1NIfTlbe1Stip.

Number 11 on your Feedback eatd

Low Power Operation

U.QRP ctub, P.O. Box 100, Saran
sk-3 1 Russia 430031. Unknown mem
bership; newsletter Is In Russian.

The ORP Club of New England,
Jack Frake NG1G, P.O . Box 1153,
Barna rd VT 05031 . $10 lor new US_ .

The North. ... CRP Club , Bill
Todd N7MFB, 2418 55th Ave S.W.,
Seattle WA 98116. $ 10 lor new mem
be rs.

Michigan QRP Club. 654 Georgia.
Marysville loll 48040 . $7 lo r new US_ .

G·QRP Club , clo Mike Kilgore
KG5F, 2046 Ash Hill Road, Carrollton
TX 75001. $ 12 lor US membership.

ORP ARCI , c/o Mike Bryce
WB8VGE, 2225 Mayflower NW, Mas
sillon OH 44647. $12 lor new mem
bership, $10 lor renewal, $2 lor info_ .

CW Oper.tor. CRP Club , clo
KevIn Zietz VK5AKZ. 41 Tobnlke Ave,
St. Marys SA 5042 Australia. $'04 for
US merrbe~.

With the coming aI winter. the days
Bre shorter and the nights ant longer,
Just per1ect lor some lete-nlght CAp·
Ing. But, sometimes you're Just not in
the mood. Well, Instead 01 talking your
wile rntc letting you go to the next
hamlest, how aboul firi"lg up the word
processor lor some iener wrl ling?
I've compiled 8 lisl 01 current ORP
cllbs. llVs Is the most complete list
rve been abI8 10~Ie.

A.fiCh8e18l)(:e WB8VGE=-Massi'M OH 44646

_QRP



Joe Brancato
THE HAM CONTACT
PO Box 3624, Dept 73
Long Beach, CA 90803

The 00230 SMART·TUNER .IM besl HF aulolunar al any p<ce. and 10
plomc»e a ptOduct ""'111"- In"'" US4. _ 're c/letIng. at lhe guaranIe&<l
_ prlCe '" ony $449 00" WHY THE SG23O? BECAUSE: _ rou 1I.r>a an
antenna at n!laSe you are~ roe antenna. _ "' ..... malct'*>g ...
(:OA:< Ie .... ra<I<> u ... _ "'""""..,. as .... AlSO. " The.- YOUR
SIGNAl GETS OUT loIUCH BETTER The K_ ATSO. AT45O....,_
_ ..... can ony _301 _lYES Ot'ft 3:1)MI/or'gIt ma1d'li'>g
• .,I.'IItiUlalairlt~_. The SG23Ocan ............. O.SChnIe 10
....",.. anternas (UP 10.200;1 _ l. SO I ean~ _tof'ldIOm_.
--.~ tflOPplO'II_ etc. The resul:1oIOAE POWER.

To _ . _ ~ or """'"__ 58 !>O lor ",""",. along ..... .,.,.., ohfIping _ 1-'1 ...,US. p..,.
Oft". 110..... UPS "'__f _ T.~"."'-II>

CIRCLE 3&4 ON READ£R SERVICE CARO

CA flosdoont. "'Ide I I. "" Soleo Ta.< ._. Ho..... . _ Canadian R.-.•• plea.. _ u.s """'"'t0nl00r
. S\7.10 lor~

SCfViflg The LORD 11 )'0\.1 wisl'l more i1lonnation please send a SASE 10 Ille /lboVe address. Fo'COO orders, call
seee '987 (310i433-5860. 0UIside' ~ CA Orders Only cal (800)933-HAM4 and leave amessage

BUY AMERICAN. BEmRPRICE AND QUALITY
n.. SG2000 HI' If.. ... II !ype tceepIe(I forcomrne.Cl/IoI ano:llT\lritle~
..--. hdiliORil U.S. C(W'N''''''.-QUaiiii' t_ III CDUIM. o;M be used
on lhIl'Iam _ "'1. _ ...~.-_ 2 ..... h i - """ I'lilI
11...... 10 pUlOU1. lOO.aIIS on Nlow _ and 0tIIy 7S-85 wallS 0Il1l!ln~
". SG2000 lias .. IA<ge ....-..- IOar alOng at 1so ..Ill on AlL THE
8ANOS INCLUDI NG 10 METERS! Some oIlt>e SG2000 IN",", we: 11 A
COI'IO"QI _ remcKatilol (no SPeCIIIIItII.... Sl'YI uP 10 1~ hay '""" he rig.
I*1Cl Jot _,0" and -. Up 10 8 _ can be "'*"':l __ 01$

Inlercoms also. 21 The Iargesl dISplay oI ..ny t1F If_.__31 64. pre
il'OOI.....ec! __ana 100 _llOOOI_'_ i'''''__ .)__""'"
·SOF 1-45C) 10 185F (...aSC). YOU . w l qualoly r\gIlI? ...... Ie ....al EVERY
SG2IXlO _ en<be bel<n """ .. S/'IIppe<l Ir"", II>e lac1OfY; 1) TheY" lacl<lfy
~. 2) EVERY SG2IXlO~ keyed --. et tull)OW8f ICW 100 WallS) inIo an
open amenna lor aClOul 10 HC:<ItI<la. l~ comec1ed 10 a ot>oned anlen..... and
ke~ down lor an add l~on.1 10 secondo , 3) EVERY 002000 IlIll\Ol in 1M

·BURN·IN" ' ack and k.Yed acwn IOf 24 M "'I """·llO\l al luUJ)OWeI' CW, Oon'l try that wi!l11M lcfeOgn ,adlClll.•j EVERY SG2000 ill
tIlen re-ehecl<ad 10<" a~gnmen l I nd PUt in lfle "TOFITURE FlACK'" where lIley a,. keyD<l on and oil every 10 HC:<ItI<la lor 24 Murs , 51
The SG2000 i!l lflen re·e.aIUlled and all conlrol luncllona are veri!>ed to enSUfll mal thl miCroproceSSCO' 1$ up to spec. THEN AND
ONLY THEN IS THE 002000 A,LLOWED TO LEA,VE THE FACTORY.
The bolIcm Une IS pr1CfI. yoo I<flCW how • • pe ....... ccmmen:lal rIgS are "",maIIy. we ate ....1ng 1M' SG2000 BELOW DEALER COST
at onty $1 ,585,00 ead'l!! "'afl a S4OO.00 S8W1gs! We lIUlI'anlee the tleSl pt'iCe,

ASA

QRCLE 11 ON READER SERVICE CAAO

$45.00
+S6.00S&H

5% sales Tax S.C.

A.S.A.
P.O. Box 3461

Myrtle Beach, S.C. 29578

1-800-722-2681
Prices Inside Continental U.S.A only.

"FIBERWHIPS"
GO

MONO
H.F. 1/2 WAVE

DIPOLE
Horizontal or Vertical

MODEL 01·28
For apartments, att ics,
boats, RV's and campsites.
Antennas restric ted areas,
ale.
Available in 6, 10, 12, 15,
17. 20, 30, 40, 75 meter.

Double U-Bolt l Bracket fits
up 10 1 112- mast. 50·239
connector w/any two same
meter MFiberwhi ps· . Tota l
Installed length 16 It. 250
Watts.

BATTERIES
BUY DIRECT FROM US, THE MANUFACTURER!

CLOSEOUT
SPECIAL!!!

ORIGINAL

YAESU "-416
Battery FNB25
7.2V @ 600MAH

(Also works with FT-530)

$25.00
GREY ONLY

NYS"'-, ,,,,,,,,, W & W ASSOCIATES
sales lax, Add $oCi .OOIor 800 South Broadway, Hicksville. NY 11801
postage andhandling:-~WORLD WIDE DISTRIBUTORSHIPS AVAI LABLE. PLEASE INOUIRE

In U.S.A. and Canada Call Toll Free:(800) 221·0732 ' In NY State Call:(516 ) 942-0011' Fax:(516) 942-1944

.....OE IN
n4E U.S .A.

. ..D . ....
...~ caT.LOG
....0 ""'C~ LIST

CIRCLE 191 ON READER SERVICE CARD
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tureS-il RIT and an AGC. You ride
!tie volume control 10 keep strong sig
nals lrom overloading the receiver.
Adding II RIT control is possible, and
n have some more details soon .

Another rig youll be hearing a IoC
about is the Sierra from the NorCal
group. The Sierra is the brain work of
Wayne Burdick N6KR This is an all
band tig USing plug in band modules.
Operalion from 160 meters through
10 will be possible, with the proper
band module. This rig is a bit more
ccmptex that what we've seen com
Ing from the NorCsl group. It's a ceo
ble·sided board with plated through
holes . I've been told lhere's even
gold plating 00 the band module lin
gers. It Iook.s ~ke a l irsl class rig. I've
not been able to get my hands on
one. as \tley are slill in the Qef the
bugs our stage 01 development. I've
Included some phoIos 01 the rig , in.
side and out, so you can see what
you'Mbe up against.

Bil Paul KD6JUI look II seme out
for some bicycle mobile/hiking. Bil
writes:

"Ten touring bicyclists, most of
whom had never met one another,
met al Crescent Lake, Oregon, on
August 27 to ride a pornon 01 the Pa
cmc Crest Bicycle Trail lor a week,
Among them were two women, two
Germans and lour hams.

Photo C, The Pacific Crest Bike Tour. Clockwise, beginning al upper Ie": Russell
DwSfShuls KB8U, Gottfried Kloyer DLZMFJlAAIJQ, Cory Mitchum, Liz Burke,
Jan Maurer, Rich Lesnik, Tom Hook, Dan ArtJogasf NODA, Bil Paul KD6JUI, and
Dan OgiMB.

"The hams, Dan Arbogast NODA
of Corvallis , Oregon; Russe ll
Dwarshuis KB8U of Ann Arbot, Miet\j.

can ; Gottfeied Kloyer DL2JUI of
Wessling, Germany; and trip organiZ
er Bil Paul KD6JUI 01 Dan Mateo,
Californ ia; operaled ORP HF from
campgrounds alOng the way, as well
as keeping 2 meier communicalions
between slow and fast groups , and
between groups taking slightly diller
em routes.

"Dan Arbogast worked most ly
2 meter pac ket , while the other
hams worked mostly 40 meter CW
ORP, with some success: Japan,
Alaska, Hawa ii, Ca nada , and all
tne Pacific Coast states were

-'""Anlennas used were a 40 meter
inverted V, a 20 meier end-led dipole,
a 40 meier half-wave veneer and S

40 meter ham stido; mounted 00 a re
curment bicycle. Power in most cas
es was provided by solar cells. Paul
successfully fielcl·tesls a prototype
Sierra ORP rig being readied lor its
members by me Northem Catifomia
ORP Club.

·Combining beautilul scenery with
hamming, camping, rigorous bicycling
(the cyc lists climbed a cumul a
tive 14 ,0 00 ' over a we ek) was a
potent thrill l or all radio amateurs
involved." iii

RU EREHCE LEVEl llliUlS
"ll-Car._ IJ'Id IF p"e-__ iI1 <11m IJ'Id

-~-
ZERO SPAN ....., placer*" .. _
" -_ _"._~"'
11'0...."

SPAN ocrIIOlS fit ..."., gl ,..
5PI!dTum tIeo"Il <lI$plIyed ro;l
autorr-al.:aty_~
resolullOn h"e< ,

RF INPUT accepts SI\lnais to be
Cbserve<.llrom lasS Ir1Ifl 2Mn. jQ

greaTe< t\ar11000 '"".

TU NING adjusts the ceotlll' IrtqUe!"q' 01\!Ie
analjzar $0 lhat sillnaiS01 intarest ilPIl'!'" at the
CiO\Ir ol lh& display and lh&i' h~rtey is read
0U1 on the lCD,

YAR SPAN re<:luceIlha \OOdIt1 of
!he~ lla<I'l(l C1$payed b'
_ SlgNj ' zaT! nato'I rd...................

AUXIUARY SIJpOOrts p'tsiIlt

a' d IulUle opbonal
atC8SSOl'ir.; !or l'l9 "SA-6SA

AIJDIO OUT awes I000o

""pedance f¥IlI'IoI\I Of

!Ill"<l"e< '"
p<ovojed ClllICfIaI _

BAl CHG ! w1ch fQI:lwg ll$ PSA~ Ie
80"4 capacl!\, iI1 appro . GI'IOIlrs ,

SWEEP RATE Wltro/s the
SPIed oflh& sweoep across
!hi CAl ,

f'ooWlIa.alIr~ s¥ed
PiCI'q IJ'Id ..go.o"e~ ..
~ .. yo _ eel fovt pa'IIi.

2 1 MHz In One eep!
AVCOM'sNewPSA~APortableSpectromAna/yier

The newest in the line of rugged
spectrum analyzers l rom AVCOM
offers amazing performance for only
$2,855.

AVCOM'S new PSA-65A is the
first low cost general purpose port
able spect rum an alyze r that's
loaded with leatures. It's small ,
accurate, battery operated, has a
wide frequency coverage - a must
lor every technician's bench. Great
lor fielcl use too.

The PSA-65A covers frequen
cies thru 1000 MHz in one sweep
with a sensitivity greater than -90
dBm at narrow spans. The PSA·
6SA is ideally suttee for z-wev ra
dio, cellular, cable, LAN , surveil 
lance, educational, production and
R&D work. Options include fre
quency extenders to enable the
PSA·6SA to be used at SATCOM
an d higher fre quenc ie s, audio
oemoo for monitoring, log periodic
antennas. carrying case (AVSAC),
and more.

For more informalion, wrrte, FAX
or phone.

M
BRINGING HIGH
TECHNOLOGY
DOWN TO EARTH

500 SOUTHLAKE BOULEVARD
RICHMOND, VIRGINIA 23236
804-794-2500 FAX: 804-794-8284

Cll'lClE 2 7 C»4 READER SERVICE CARD
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TO PLACE ORDERS
CALL 1-800-643-7655

m~

~
.

~ I\ZDEN 147NewHylleParX Rd"FranklinSq.• NYlt010..I.:i cO• • U'C .""u o ,... ,o ~ (5161328-7501 FAX (516) 328·7506

Silt:

.emeries:
Tones:
Keypld:
OCPDwe~

THE MAGIC BAND· SIX METERS. The best of both HF and VHF. Enjoy
great OXduring band openings andfull repeateroperation at other times.

• BUILT TO MIL·STO·Hl0 2 YEAR WARRANTY
SPECIFICATIONS PCS·75DDH Al·61
Frrqllrlltles: RX ~ Mill: '6-54 MHz

IX 5O-Sol Mill: 5!J-5( MHz
50'5 WIlls ~.5 Walls
< 1119~y c 0.16llY
for 12118 SIIOO Iof 12dB $Iru.o
~ ~

~ ~

BacklhDTMF PrOlj .arid DTMF
.13.8vDC C .12 vDC 0 PCS·7500H MOBILE
9amps (lyp) 1.5 amps (lyp)

ojenes O'Ier
>6 10 +16vDC

TIU5.S-w.l .2S11 6851b2.6'WJ13"O

AZ·61 HAHOHELD

-

TRID&NT
TR 1200 Now Only

$359~

•

500KHz to
1.30GHz,
1000 Channels

~

T((aJ CO'o'flage sr
a very economi- '
cal price. vro,
Search lockout ,
and Full function
WC di"",y.
Steps tb\n 10
5KHLEEPROM
IllCITD): BNC
anlenna curmec
t<'I". Size: 5 7/S"H
x l Ian x TW .
we Ib M

Includes AA r~~~~~Beneries.Cell
blocked roc use in
USA. Call c.- fax
Toll free in USA
and Canada 2~

b:Jurs a day. 7
m ) ", a week,

.~ ~ -M!- b€d
1 800 445 7717

10707 E. 106th, Fishers. IN 46038
rHmIKn:lI:317642 7115Fax 317 8498794

CIRCLE 164 ON READER SERVICE CARD CIRClE 272 ON READER SERVICE CARD

)

ARRL North Florida Convention

Hurr~ ! Last year was aco mplete sellout. All
exhibit space was taken. The Fairground has
enlarged its facil ities and we now have more
air-conditioned space.

IPRIZESII FORUMSII ~APTAllII51
IEXAMS IIFIHIBrIDRS!1 TAILGATI:I

~~~------c~----,

I Address I
I C it~ State Zip I
I Tickets-Before Jan 15 ( ) @ $ 6.00 Tot( . ) I
I Tables ( ) @ $25.00 Tot ( ) I
I Tailgate ( ) @ $15.00 Tot( ) I
I RV Per NiTE ( ) @ $16.00 Tot( ) I
I Make checks to HamCation & Mail to: HamCation I
~~~~ill~~~~~~~ ~

CIRClE 9fi ON REA DER SERVICE CARD
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PhoIo B. KJr:Js ».e to go to /he we" map to piIIpoint the Iocafion of fhe VOiCe on the.."".

HAMS WITH"CLASS""""

Gener.1 R.lading

Doll ', Know Much About Geogra·
pI'Iy by Kenneth DaviS tells us tese
nating lacts about the wo rld in an
amusing yet e~tremely informative
way. Published by Avon Books, NY;
$11.

The Real World: Understanding
the MOdem World through ,he New
Geography. 1991; $35; Houghton Mif
Ilin Co. Students will love the beeun
fut ototos. It addresses basic Ques
t ions about the physical and SOcial
aspects 01 the contemporary world.

For pare nts : Helping Your Child
Learn Geography. 1990, 50 cents,
Order I rom : Consumer Inlo rmation
Center, Dep t. 414Y, Pueb lo CO
81009. By carol Sue Fromboluti, this
booklet provides games and activities
lor ages 10 and unde r.

Resource Places: Nahonal eec 
graphiC Society, 17th and M Streets,
NW., Washinglon DC 20036: ASSOCi
ation 01American Geographers, 1710
16tn Street, N _W. Wash ington DC
20009.

Please be on the lookout lor en
thusiastic and aniCulate youngste rs
who would like 10 be intelViewecl for
pani!»al iOn in the Dayton '95 Youth
Forum . Have them contact me at
(718) 983-1 416. III

cations should students have mas
tered in order to be Inlormed and pro
duct ive 21 st century c it izens?' It
clearty explains the dynamics of ge
ograp/'ly education and provides sam
ple Questions and objectives to illus
tra te t/'le cumu lative nature of geo·
graphiC Ieaming. Copies are available
from the Nat ional Assessment Gov
erning Board . 800 N. Capitol st.,
N .W., 8th uccr. Wa sh ington DC
20001.

know about successes you've had
with the creative use 01amateur radio
In the teaching of geography skills,

The Geography Education Nallonal
Implemenlation Project

The lollow ing booklets on Guld&
lines for GeographiC Educafion: Ele
mentary and Secondary SChools are
pUblished by the Geography accee
tiOn Nalional Implemenlalion Project
in cooperalion with Rand McNally &
Co . To orde r, contact the National
Counc~ on Geographic Education, In
dl8tl8 UrMversily of Pennsylvania, In
diana PA 15105, or ca ll (412) 351
6290; K-6 Geography: ThefTl6S, Key
Ideas, and Learn ing Opportunities,
1987, $6. This eooaet seeresses lev ·
ers 01thinking and dimensions 01 coo
tant lor elementary students.

7-12 Geog raphy: Themes . Key
Ideas, and Learning Opportunities ,
1989. $6. The secondary level vol·
ume provides a trameworx for oever
oping courses of stUdy.

Grades 4·6 students par1icipating
in Natonat Geographic Kids Network
usa co mputers and teie commonrca
tlons to learn geography with thei r
peers wo rldwide. For informat ion ,
contact the NGS's Educational Ser
vees Division , PO Box 98018, wasn
ington, DC 20090 or call 1·8OC).368
2128 .

The 1994 Geography Assessment
Framework ( 19 92J, deve loped to
guide the NAEP Geography Assess
ment in 1994. is an extremely valu·
able instructional resource for teach
ers . St rongly mnuencec by publ ic
concern about our nation 's geograph_
iC ignorance , it is co nstructed wit /'l
one guiding Que stion toremost In
mind: 'What fundamental geog raphic
knowledge, understanding. and appli-

classroom is set up in a way that al
tow s easy access to wall maps ,
globes, and atlases. The students are
always eager to poinl to the spot on
the map where the VOiCe on the radio
is coming lrom.

There are many resources lor ee
teache r 01 g eography. Be sure 10
avait yoursell of only the most current
mater ia ls , Geography belong s as
an Integral pan 01 the amateur radio
curricutum lor youngsters, An attrac
tive aSL cere I rom some l araway
place, o r a souve ni r or snapshot
trom another state, can trigger off an
eenre social erceee unit. The teacher
who uses the radio must be flexible
and ready at all limes to respond to
the Interests and needs of the stu 
dents.

Very often, I work with the social
studies teachers at my school to bet
ter ccoeeoare a really stimulating in
Iroduetory session or to lollow up a
geog raphy lesson in a meaninglut
way_The Sixth-, seventh- and elQhth
grade social studies studenls took
10rward 10 v isiling the ham radio
room. They know that mey may not
always make the contact we're look
ing lor, but they also know that we 'll
probably meet someone new and dif
fe rent and that they will defin ite ly
reve a lun time.

A group 01 social studies teachers
and I put together this list of geogra,
phy resources. Be sure 10 lei me

Where In the World are
Geography Resources for
Teachers?

"Okay. kids, now open up YOIJr ge·
ography books and let's read about
the topography and climate 01
Ecuador." swceers who are lucky
enough 10 be in a classroom with a
ham radio will never have to be sub
jected to this kind of introduction 10 a
geography lesson.

Gone are the days when geogra
phy in a classroom reterrec only 10
the ability of students to spot places
on a globe, or 10 menially match
Cities with countries, Of' capitals with
states. 5adIy. many people have the
perceplion thaI geography is a bout
the location 01 speciliC places. As em.
zens of an -ever-shrinking" world. _
can no longer altord 10 present a one
dimensional view of geography 10 our
children.

Geography shoutd be taught as a
way 01 lmerpreling the world around
us. Geography is an on-going phe
nomenon Involved with h islOfY. eel
lure. and a coumrs's contemporary
problems. Amateur radio in the class
room allows the teacher to teach ge
ographyon a reed-to-know basis. My

Carole PfffTY WB2MGP
Media MentofS Inc.
eo. Box 131646
Staten IsJand NY 10313-0006
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Spectra
Plus

.Multiple open windows
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Pioneer HiDSoftware
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HOMING IN Nom"' '' ".,"O' ''''''''''",

and you \1110(1'1 have a due wtIiCh way
to head."

VK3V R ccounoes. "As you drive
QUI, stick on maior roads. For reev-

oro A. Maf1f Diggins VK3JMD senl
Ittese phD/os of T-hunting ill AUSlralia.
His swearshirt (a "wind-chealer," as the
Aussies can iI) fearures his orlgH'lal fOJ(
hunting graphiCs.

pionship weekend was saturday at 8
p.m.• when the marathon lou r-band
nigh! hunt began . Foxes keyed clown
on 2 meters , 10 meters. 70 centime
ters, and 6 meters, Ma rsnals kep t
dose watch to ensure that the rules
were ooeyecl. $peciaI rules were craft
ed wittI careful attef1!ion to cletail . FOf
example, one rule stated, "Should • be
necessary to leave the vehiCle, only
one set of RDF €KJIipment is permitted
amongst the group lrom that vehiCle.
ThiS ineIu:les foil uooer T-s/'lI rts."

Inlonnation on the championships
was just part ct ee infonnatiOn pack
age that VK3JMD sent about VK-Iand
T-hunting, II also included photos and
videos of Auss ie hunters in action.
Maf1,; lives in Dingley, whiCtl is in Victo
ria, at the southern tip 01 eastern Aus
tralia . He is close to Melboume, the
appa rent capita l of T-hunting lor the
country, His cleo. the North East aa
dio Group (NERG) is very active In
promoting the sport.

NERG member Andrew McColm
VK3KIR produced lhe video to show
non-tIlHllers how it's done there. In it,
Geoff Hudson VK3VR tell s some 01
his secrets of success on first-linder_
wins hunlS. He urges new hunters to
start luming thei r beams and gelling
bearings as soon as the lox drives
away, "II he's been gone 10 minules
and he's as weak as waler, the signal
will be masked by many renecnces

Photo C. The VK3GMZ ream hunts on 2 meters wiIh boIh a horizontally-polariZed
beam and a modified marine Doppler array,

Radio Direction Rnding

minutes stan. AfteJ that , you are per
mitted to track and lollow the mobile
loll.. Attar about another fIVe minutes,
the lox goes 10 ground (stops), some
bmes putting the transmi tter up a tree,
In a bin down a manhole, and so torIh.

"Alter a 101 of speeding around With
lumy-«>oking aerials, the first hounds
amve. II the lox is in a car paf1,;ed on
the road, it is a quick ident rfiCation and
wail until the next hunt starts. II not, it
Is out wiltl the sniffer (hand-held ROf)
gear and try to lind the wretched lox,
Sometimes half an hour of people run
ning around like crooks (chickens)
With their heads' cut off goes by belore
the lox is found . The fox has even
been one 01 the hounds in disguise,
waving a beam arourKl and supplying
strong Signals to individual hounds at
wilt."

Sometimes there are several hunts
in one evening. It is traditiOnal lor the
lox tearn to provide food and drinks lor
aNthe hunlers after the last round. At
this gall'leriog, results are ta llied and
winners are announced.

The high point of the year for Aus
tralian T-hunters is the an llU8l South
East Radio G roup convention in loft.
Gambier, which ioclu6es the annual
Australian Foxhunling Championships.
"Some hams travel more than 1,500
miles to allend: says VK5TV.

Maf1,; Diggins VK3JMD sent a copy
of the itinerary and rules lor ltIe 1994
championships. There were 11 sepa
rate events over a ze-nocr period, In
cluding sniffer hunts, mobile outings ,
and even a special on-foot foxhunt just
for kids. Mobile hunters had an oppor
tunity to track beacons on ham bands
from 3.5 to 1200 MHl . The winner 01
every hunt was determined by elapsed
bme, first l inder wins. No hunts were
scored by odometer mileage, as is of
len done stateside.

The biggest Challenge 01 the cham-

T-Hunting Down Under
December already! Another year is

almasl over, Ale you going 10 let 1994
eo(! wilhoul elqleriencing at leasl one
hidden transm itte r hunt? II my cor-e
sooooeoce is any inc:lication, 1994 has
been the busiest year yet fOf radio dj·
recucn lindlng (ROF) enthusiasts, In
large Cities and small towns, hams are
discovering the fun of these coraests,
which are sometimes called tcxnurus
or T-hunts.

In many parts 01 the USA and
Canada, cold weather has halted lox
hunts unl~ spring. In some Cities, such
as Montreal , snowy weather is no oe
lerrenl, and regular hunts continue.
With no snow or freezing weathe!' here
in !he me:ropolitan patts of Southem
California , .....e hold mo re tha n IwO
dozen 'r-nunts every month 01 the
year. Wintert ime can bring heav y
rainS, btA most hU'ltefS keep going like
the famous battery bumy. All lhal is
needed is a rainptoof anlema installa
lion ancllTlJd.ready tires.

A Fox on the BllrbI. ?

There is 81 leasl one place in lhe
world where a busy warm·weather J .
hunting season Is just getting started.
As I Ieamed in a recent exchange of
messages on the Intemet, transmitter
tracking is becoming more and more
popular as a ham activity in Australia.
While there are occasional on-foot-on
Iy events there, most hunts Involve
mobiles and cecei-ro-ee-ncor driving,

Bev in Boden VK5TV explained how
a typical hunt goes (with my transle 
lion In paren theses) : "All hounds
(tulters) gather at one point and draw
starting positiOns, The fox (hider) oe
pal'lS In his car and is given about 10

Joe MoeI PE, KOOV
po. Box2508
Fullerton CA 92633

Photo B. The back·seal navigaler on Marlt ·s ream uses /his compurer to plot sig_
nal slrMgt1l readings. His Doppler OF display Is lXJdemeat1l.
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Pttofo E. A chain drilIe controls the horizonmlly-polarizecl beam for the WOYQN
team. They also have a motorized spinning quad and CRT display in back.

Photo D. VK3CHR handles the controls for the VK3VT RDF ream. The HF re
ceiver operates directly on 10 meter hunts, and as a common intermediate-fro
quency system with doWTlCOnverters for /Wn/S on VHF bands.

en 's sake don't be pulled in to side
streets, they'l CUI your speed dramati
cally. Use anenuation 10 reduce the
overaU system gain so that you can
/ust hear the signal, thereby minimiz
ing diS\raCling reflections .'

To save t ime on hunts where the
fox is no! rigtli out on the road, back
seat team mermers jump out and lake
on on 1001 when they think they are
within rapid hiking oistaoce 01 the lox.
ThiS practice Is called dropp ing run-

ners. The trent-seat hunters then con
tinue, trying to drive closer.

"'Don't be lempted 10 drop NnI'lefS

out pure ly o n the basis 01 s ig nal
strength: Geol! u~. "Jusl because
the signal's getting strong doesn't
mean you're close. As you go by the
lox, the signal will s.....ing arolMlCl. Wait
until he's behind you--when you have

gone pa st, you know you're close.
Then drop you r runners.

"If you don't have communication 10
yo ur ru nners . agree wi lh the guys
What you're going to do if lhey don't
succeed. We wor1l. on the basiS thai iI
a runner can't l ind the lox. he goes
back to where the car dropped him oft.
Another tip lor the runners is to at.....ays

••

- .• ••
•

•------
---

••

__ .--. .-.:H l'h<~'9"n

20879 Madison Street ":.,~:.
Big Rapids, Ml49307 St. ,.S.... Tn

(616) 796-0920 Fax: (616) 796-6633

gAM lo 6PM
Mon.-Fr i.

EST.

OAK HILLS RESEARCH
QRP Headquarters

" Dual band Transceiver kit lor the 20M & 40M band s
" Supemel receiver design with diode ring mixer & RF pre-amp
" High side LO injection on both bands lor a cleaner signal
" 4 pole crysfal ladder filter
" 4 pole audiO lifter
• AGC C1rtui1
• Vfo tuning with 8:1 vernier dial covering 100 KHz
• RIT wleenterdetent control providing :t 1 KHz 01 range
• Sidetone oscillalor .....Ilevel control
• Silky smooth a SK Circuit
·4 · 5 .....e tts of RF output on both bands
s Tx output power adjustable l rom 0 10 lull output
• Both Iambic and manual key }acks provided
• 12VDC operation - Currenl drain is 20QmA on Rx and 1 A on TX
• Measures (HWO):4" X 6 1/4" X 6 718· and .....eighs 48 oz.
• 100'lt'0 complete ki1 - All coils are prewoood
• AI panels prepunched for optional Iambic keye r

.. :~:~~·'i_·~~~"kii: : :~~::: [iI~A.J

QRP CLASSIC DUAL BAND
TRANSCEIVER KIT

EASY-PC • FOf single sided and
multilayer boa rds to 1T'x1T .
Phe no menally fast and easy to use .
Over 18 ,000 copies in use worldwide.
EASY-PC Professional for boards up to
32" x 3Z' at .001" resolution, 16 layers,
Schematic capture and netlist extractio n 
integratn seamlessly w~h PU LSAR and
ANA L YS E R II I, Runion PC/X TIATI
28613861486 wrth EGA Of VGA display s_

ANALYSER III and ANALYSER In Pro ,
Powerful linear circuit simulatOfS have Iu ~

graphical output, ha nd le R's ,L's,C's, Bipolar
Tran sistors, FET's , O p·Amp's , Ti pped
Transformers and Transmiss ion Lines etc.
Plots Input and Output Impedances, Gain,

:: Phase and G roup Delay. Covers 0 .001 Hz to
"'100Hz . Runs on PC/XT/ATI28613861486

: :- ----- ' - r :. •- .~ . with EGA Of VGA dis la 5.

ic Simulation· from $195
~'-E~~~~~~~ PULSAR and PULSAR Professionolll -r Fun fea tured digital logic simulators.

Allow you to test your designs quickly and
ine xpen s iv el y w it ho u t th e ne e d fo r
sc hlstica ted test equipment.
PULSAR ca n detect the equivalent 01 a
picosecond glitch occurring once a week !
Runs on PC/XT/ATI 2861386/486 with
EGA Of VGA dis la I .

For information write, fax or call:

Number One Systems
REF: 73, 1795 Granger Ave" Los Altos, CA94024

1415) 968 9306
VISA and MasterCard welcome,

-:;; s.:-.. _ ..;;.••• _ ...:'"_ .=-.. . _

J - .' v - -1
~ :' \ir ::
• • , ' I.. \ ,'
• • \ " I

" ,••
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PCB I Schematic CAD· from $195
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Photo F. VK3XAJ neads down the road WItt! fils '(}.element dual-polarized beam
on ftle roof and scope-fUbe diSplay in the t>ack seat, "He gets lots o f arten /iOn
from the poIiee," says Mar/(,

ca rry 30 cents lor a phone call . At
least you can phone 'or a taxi 10 get
home if the buggers ccn't pick you
14l'"

Geott we nl on to te ll ab out the
equipmenl you need 10 be prepared to
home in, suctt as a snitler and a torch
(Ilashlight). Since rael io tc xes etten
hicle on a riverbank. he carries an in
flatab le rub be r dinghy and ce rn -

pressed gas cylinder in the car, In
case his team drives up on the wrong
side of the over. That ploy has been
lOlled. however, when hiders put the T
on t he bank in heavy brUSh w;l h

. '00"
Home-B rew Homers

When April and I visited down 1,1, 
oer a lew years ago, most 0'megear

In almost every ham shacll; we visited
was ro-e-ben. The Ausse s' love 01
do-u-yoursen continues. as you can
tell l rom VK3JMC's srcioe A through
F. Commercial RDF sets are not reao
ily available as they are in the USA,
so each team has ceveocec its own
creative ccuecuon 0 1 mob ile gear.
Some are quite advanced. 'ealuring
motoriled directional antennas. com
puters , and cathode-ray tube displays
like thOSe described in recent "Hom
ing In· ertces.

"Sniflers" lor co-toot huntn"lQ usual
ly consist 01 a sturdy mree -eiement
yagi and a receiver With ecnt-m allen
uation . A model by Ian Sti rlin g
VK3MZ, designed around the Motoro
la MC3362 receiver IC, is popular with
home builders. Some hunters replace
the recevers analog s .rretee With a
YOlIage-controlled eosc cscaaro- and
speaker. The pitCh of the OSCillator's
lone goes up and down in proportion
10 the signal level. They call them

'whoopee snifters."
While some hunters employ VHF

FM receive rs modified wilh extemer
a-meters or mcmmoce rigs in the
SIdeband mode. mOSI st ill preler to
build special RQF rigs. For instance,
Greg Williams VK3VT craned a set
wilh tunabte 6 to 8 MHz variable
bal'lOWidlh IF, nose blanker, and cali
brated s .meter in a shielded case .
The ruggedly·built cabinet has a ro
tary RF step anenuatos, bUI 'or even

more si gn al reduction when very
close it has a SWitch thaI open-circuits
the anlenna input. ' Equipmenl really
gets knocked around on a IOllhunl,·
he says,

To encourag e constru cto rs , a
nome-brew competition with judging
and prizes is part 01 the annual lox 
hunting championships. There are
uv ee categories, novice Ihrough ex
peO.

Many NERG tcm ums involve
transmitters on tn ree Or lou r ham
bands at the same time. With lour
members on his l earn, space in
VK3JMD's veh ic le is at a premium.
He wants to replace his small 6 meter
loop With a beam antenna 'or more
gain, but he doesn't wanl 10 waste
valuable hunting time assembling and
dIsassembling the anten na in Ihe
field,

"rne probtem is stonng anlennas
wh en not in use," he says . " In
lIle back 01 the Subaru station wagon
we carry 'our 2 meter en'ners. IwO
beam po les , two 70cm snitters. a 2
meter beam, 70 em beam, 6 meter
stillier, tooeos. a DOx of spares. and
some other personal slut!. II we add
10 thIS a lull-size 6 meter quad. as
suming we can get it in the ca r, we
worn be able 10 move in our seats!"
To solve the problem, Mark is now
build ing a twc -eiemen t · shrunken"
qu ad, (See · Homing In," January
1990.)

A~ITOR I PacTOR I RTTY
Introducing

SPHE IU :T RO,," .\-Iodd R\I-1OOO

I
-':" ""*~ "" --....~ - _..•••..

, ._ .._ - -
High Performance

HF Radio .\-Iodem I Term inal L'nit
For discriminating amateurs who want that extra edge 01
optimum copy under difficu lt conditions. Superior
hardware to fully complement the best mum-mode
software available (BMK-MULTY, below) with ·plug and
play" interfacing. Works with other software, too. For
those amateurs who have wanted the periormance of
BMK-MULTY but do not already have an ATTY terminal
unit, the solution is here. Regu lar $399. Special pre
production price $349. No risk. Ask for complete details .

Use an ordinary AnY terminal unit such as CP·1,
CP-100, TU-170, ST·6, ST·5000, ST·6000, etc. with
G4BMK's BMK-MULTY software running in your 18M-PC
or compatible for performance superior to a TNC. Details
available. Prices: Base communications package with
AMTOA, RTTY, CWand OSOl callsign logging database
$95. Base + Pactar $145. Extended audio package adds
Audio Spectrum Analyzer, HF WEFAX and SSTV
reception. Base + Ex tended $140. Base + Pactor +
Extended $175. Pactar alone $50. PK232 Adapter $49.
Shipping $3. VISA/MasterCard.

Amateur callsign required with order.
Stale 3'h or 5'1. inch disk preference.

SI'HERETRO,," I Schned fer S~·!ot l'm ..
P.O. Box 5964
Asheville, NC 2881 3 (704) 274-4646
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615 S. EI Camino Real, San Clemente, CA 92672
Tel.(714) 498-5784 Fax.(714) 498-0568
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vanced Doppler techniques. East
Coast versus West Coast 10xhlM1ting:,
and rremocs for computerized map
ping for use with Global PosiliOning
System receivers.

To become a subscriber. send a
one -line E-m a il message to USI
sarv Onelcom.com from the address
where you want to receive your mail.
The text is simply "subscribe fox-list·
(w!l houl quote ma rks, of cou rse) .
Then send a short message to lox
liStO nelcom.com to Introduce yourself
and describe you r local ROF activi 
ties. When you see your message re
f lected back Irom the list. you wltt
know It1at you are a marmer. III

... .._- ..
St. lem&nl 01Own. tl hlp, Man.{Ia......I• • nd Clrcul. lion
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OWNERSHIP STATEMENT

a renecior. Aller you join the list (sub
scribe), you automatiCaly receive . at
your e-mail address . copies of a ll
messages sent by ceers to the Fox
ust. To send a message to en other
subscribers. you simply acldress il to
fox-list Onetcom.oom. (The hyphen is
important.) The server lhen reseeds it
to alt list members,

Fox-list is Just like having a world
wide T-hunling 88S. with alt postings
senl 10 you aulomatically. So don't
subscribe unless you want lots of
messages filhng your E-mailbox . Most
exchanges are about Itle technical as
pects a ROF. In recent weeks, there
have been lively discussiOns on ad-

tection on the lips,
Bearing-laking in the snow w~l be a

challenge . Snowbanks make good
VHF signal refleclors_It has been our
experience in Soutllem California that
signal bounces from the mountains
are always stronger in winter months
when the peaks are soow-ccverec .

Many thanks to Marl<, Bevin , and
other ROFers who have sent informa
tion on local acuvtues. As always ,
your T-hunting stories and photos are
welcome. 5end electronic mail to me
via Compu5elVe (75236.2 165) or In
ternet (joe moeIlOcup .portal .com).
5end "sna~ mail" to the post office boll
in my byline.

ROf" on the In!omMltlon Superhlghw.y

When it's 20 below and the snow
dritts are six 'eet deep, you may not
'eel like T-hunling in your car or on
' 001. But you can do the next best
thing : Chat ab out T-hunting . Fo x
hunters acros s the country and
around the world are online. You can
sometimes l ind lhem on commercia l
services ~ ke CompuServe. but my fa
vorite plaCe is Fox-Ust on the Internel.
It is scoosoeec by the Boston Amateur
RadiO Club and Is free 01 charge. ex
cept lor your usual E-mail access
costs.

Unlike me Usenet ham radio news
groups, where messages are posted
for any Internel browser to see, Fox
Ust is a speCial mailing servce called

Sk! to 1he T

Though wmmer is coming to VK
land. Ioxh.Jnters lhere don' dread the
IWller months. In fact. many look for
ward to T-hunting in the sn ow.
VK3JMO's package included a flier on
the upcoming SnowOF. whiCh wiUtake
place at th e Mt . Buller ski a rea .
SnowOF is simply a series 01 2 meter
SfIiffer hunts in the snoe.

Contestants can use any suitable
means 0 1 human-powered travel on
the slopes. Vehicles are prohibiled,
but hlM1ters are allowed 10 use the ski
•as. if they can convince lift operators
10 let them on wiln arms lull 01 ROF
gear. Most entrants wil hunt as indr
viduals. Hunters may leam UP. but 0n

ly one piece of ROF gear per team Is
permined.

No hunt boundarie s were men 
tioned on the SnowOF an nounce
ment, but it probably covers the entire
ski zone, which is quite large. Orga
nizers anlicipate thai many entranls
will nol be able to lind al of the hidden
T s belore dafil. Their Ofdil'\ilry lield
strength meter type sniffers may nol
be sensitiVe enough to get good bear
ings.

Or! the other hand. la.ge ROF an
rennas are cumbersome when walk
ing and skiing. Extra safety precau
t ions will be in order when In the
snow. Smart RDFers will use antenna
elements thai are designed to bend or
break on impact, and include eye pro-
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* Simple InstallaUon

* Assembled & Tested

* VH..', UHF, H"- (IOM )

* No Exter nal Power

* Smart Dognl T imer

* Per rl'Ct . 'or Po rtable

Model SP- l
Packet Modern
Moot.' in U_S.A.

- Packet Radio 
Portable & Affordable!
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1-800-8B AVPA C
400 Daily Lane
P.O. B01 5 210

GnmlJ Piss. OR
97527I~I

Whcthor you' re an experienced packeteer or a newcomer wanling 10

explore packet for the first time. this is what you've bun wailing fOf!
TIlanks to a hreakUv'oogh in digital signal proce.ssi ng. we have
developed a tiny. full-featured. packeC modem at an unprecedented
low price. The BayPac Model BP-! lra nsfomu your PC-compalihle
computer into a powerful Packet TNC.
capable of supporting sophisticated features
like digipealing, fil e transfers, and remote
terminal access. :"OW is the lime fOf YOU
10 joi n the PACKET REVOLLTIO:,,/!
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Arv

ATVWlsh Wst
Wei, Irs the lime 01 year to think

about all 01 that ATV gear you're
going 10 get under the Christmas nee.
I hope you've made It clear lhat any
ATV stun Is a tar bette r present than
tie s, shirts and sweate rsl To help
sway the odds in your lavor, rve com
piled a li$l 01 companies that cner
ATV related equipment. You might
want 10 leave Ihis 5st Iayng around in
an obVious place as a su btl e hint.
Don'1 be 100 blatant, you might end
up with lumps 01 coal in you r stOCk
Ings. I'd be ca reful putting on your
shoes and socks during the next few
weeks,

Anyways, here's the goodie's list 01
companies that cate r 10 the ATV en
thUSiast

ATV Equipment
ATV Electronics
16807 N. 46th Lane
mendale, AI. 85306
(602) 843·3585
Transmit/af and Receiver boards and
eecessceea

CCTV Corp., GBe
31 5 Hudson SI.
New York, NY 10013
(800) 221-2240
(212) 463-9758 FAX
Miniature TV cameras.

Communication Concepts , Inc.
508 Millstone Dr-
BeaYef'Cfeek. OH 45434-5840
(513) 426-8600
(513) 429-3811 FAX
ATV downconverte r and amplifier
kits.

Down Ent Mlcrowlv8
RR ' 1, Box 2310
Troy, ME 04987-9721
(207) 948-3741
(201) 948-5157 FAX
Microwave components , preamps ,
power bricks and anlemas.

Eiktronici
12536 T.R 77
Findlay, OH 45840
(419) 422-8206
Video IDers and k.its.

Engineeri ng Consulting
58J Cancllewood 51.
Brea, CA 9262221'
(714)671-2009
(714) 255·9984 FAX
Video 10 system for the Commodore
C64.

Number 22 on yOUI'" Feedback CIIrcI

Ham Television

Hlmtronlcs, Inc.
65-0 Mout Rd.
HiRan. NY 14468--9535
(7161392-9430
(716)392-9420 FAX
Preamp kits

HF Technology, Inc.
457 Sanla Fe Trail
Carey, Il 600 13
(708)839 4336
SpeciaJiDng i"I FM as wei as AM ATV
systems.

lnt.rnl tionl ' CryStl' Mlnufacturing
Co" Inc .
P.O. Box 26330, 701 W. Sheridan.
Oklahoma City, OK 73 126-0330
(405)236-3741
(405) 235- 1904 FAX
Inteft1igita1Filters ,

KA9R0CIW80QCD Anlenna Mfg.
412 W. 5th SI.
P.O. Box 836
Wilton, IA 52778-0836
(309) 234-5494 or (319) 732-3382
Slot antennas.

Micro Computer Concepts
8849 Gum Tree Ave.
New Port RlCtley. FL 34653
(813) 376-6575
Repeater comosers specializing In
ATV systems,

MIcro Video Products
1334 S. Shawnee Dr.
Sanla Ana. CA92704
(800) 473-0538
(714) 957-9268
M ic ro and m ini-s iz e TV cameras.
transmitters and accessories.

M2 Enterprises
7560 N, Del Mar
Fresno, CA 93711
(209) 432-aB73
(209 432-3059 FAX
AtlteMaS.

NCG Co. (Comet Anlennl s)
1275 North Grove SI.
Anaheim, CA 92806
(714) 630·4541
(71 4)630-7024 FAX
(8001962-26 11 ereers
Anternas.

North Country Rldio
Box 53-A, Wy10Iagyl Station
New Rochelle. NY 10804
(914) 235·661 1
(914) 576-6051 FAX
Kits for ATV transmitters, do wncon
verters and accessories.

Ollie Antenna Labs
4725 W. Quincy
Denver. CO 80236
(303) 798-5926
Antennas, especially omnidirectional
W heels."

Pauldon Associates.
210 Utica SI.
Tonawanda. NY 14150
(716) 692-5451
Transmitters, downconverters, power
amps and accessories.

Parabolic
P.O. Bo~ 10257
5 -434 23 Kungsbacka
S_
46-300-40621 FAX
FM ATV transmitlers and l eoeo'O'6fS fOI'
/tie 24cm band.

P.C. Electronics
2522 Paxson Lane
Arcadia, CA 91007-8537
(818) 447-4565
(818) 447-0489 FAX order line
Wide sei6ctiOn 01 transmirrers, down
converters. transceivers. accessory
boards, repea ter modules. antennas
ancJ amplifiers_

Rutland Arrays
1703 Warren SI-
New Cumberland. PA 17070
(800) 536-3268
(717 ) n 4 ·3570 Info (7-10 p.m. ESn
Antennas.

Science Workshop
Box 310
Bet~ge , NY 11 714
(516) 731-7628
Poor Man 's Spectrum Analyzer 11.11 and
other k.its rela led 10 lesl equipmant.

Scwiech Communications Sr-t.ms
12218 Greent ree Ad,
Poway, CA 92064
(619) 748-2286
AnteMas,

Spectrum Internations'
P.O. Box 1084, Dept. S
Concord. MA 01742
(508) 263-21 45
(508) 263-7008 FAX
Dol'l'flCClffleffers, Antennas, WX Satel
Ii/e receivers, antennas and filters .

Wymsn Research
9145 South, 850 West
Waldron, IN 461 82
(317) 525·6452
Wide array of transceivers, transmit
ters. amplifiers and downconverters
tor 00Ih AM and FM ATY:

Publications, MagaZines
ATV Qu.""rty
1545 l ee SI.
Des Plaines, Il6oo1e·1950
(708) 298-2269
(708) 803-8994 FAX

Devoted entirely to Amateur Television
with constructiOn artiCles, news a~
new producta~/s.

The Spec-Com Journal
P.O. Box 1002
Dubuque, IA 52004-1002
(319) 557-8791
(319) 583-6462 FAX
PublicatiOn about specialized commu
nicatiOns int;IUding ATV and $STY:

Newsletters
ATVToday
412 W. 5th St.
P.O. Box B36
Witton, IA 52778-0836
(319) 732-3382 Voice & FAX
Newsletter concsming ATV issues and
no.,

Str.tosph_
Edge of Space Sciences, Inc, (EOSS)
376 W. Caley Circle
l ittleton, CO 801 20
Quarterly newsletter about high alti
tude balloon ATY experlments_$10 10
join EOSS and receive newsletter.

ESF Copy Services
4011 C1earview Dr.
cedar Falls, IA 50613
(319) 266-7040
Back issues and reprints available for
ATVQ, A5 Magazine, RTTY soumet
and Spec-eom.

SSTV Equipment

Al.A Engineenng
2521 W.laPalma.K
Anaheim, CA 92801
(714) 952·2 114
ViewPort VGA ssrv kil for IBM PCs
or compa tibles.

Absolute Value Systems
115 Stedman St.7
Chelmsford. MA 01824-1823
(508)256-6907
Pasolcon Tv. SSTV system for IBM PC
and compatibles.

Advsnced ElectronIc Appllcstlons,
Inc. (AEA)
P,O, Box C2160. 2006 196th sr, Sw.
l ynwood. WA98036--0918
(206) 775-7373 Tectl support
(206) n 4-5554 Office
Amiga AVT (SSTV system), antellnas
and antenna analyzers.

Harlan Technologies
593 1 Alma Dr.
Rockford. ll 61108
(815) 398-2683
SSTY lor /tie 50tJtJdJIaster csm.

Software Systems Consuhlng
515 S. B CaminO Real
San Clemenle, CA 92672
(71 4) 498·5784
(714) 498·0568 FAX
SS TV sy stem for Ihe IBM PC and
compatibles. III

GIVE YOUR

HR-2510 HR-2600
t/lr ,"u", fro lun:,." 11,<

"BIG RIGS"
CHIPSWITCH

4773 Sonoma Hwy. Sul1e 132
Santa Rosa, CA 95409-4269

CIRCLE 265 ON READER SERVICE CARD
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We special ize In CB radio modif ication
plans and hardware. Frequency and FM
conversion kits. repair books, plans, h igh
performance accessories. Thousands 01
satisfied Customers since 19761Galal S3.

HarnWindows
Your g,ueway to the world.

Software that combines the amateur radio
with a panonal computer.

tt-W"....... __ t lt l L "..,.eo- Hw-,~ s.... ItO(
c.-.. dol HM. CA tun

(7 14!n t ..UU IAJ: 1714)644-4277
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GET THE ATV BUG
>10 Walt pep

Transceiver
Only $499
Made in USA
Valuo + Quality
Irom over 25years
in ATV.. W 60RG

Snow free line of s ight OX is 90 mues . assuming
14 dBd antennas at both ends. 10 Watts in this one
box may be all you need for local simplex or repeater
ATV. Use any home TV camera or camcorder by
plugging thecomposite video and audio into the front
phono jacks. Add 70cm antenna, coax, 13.8 Vdc@
3 Amps, TV set and you're on the air - it's that easy!

Te70-1 0 has adjustable 10 Watt p.e .o. with one xtel on
439.25, 434.0 or 426.25 MHz & properly matches RF
Concepts 4 -110 or Mirage Dl 01 0N-ATV for 100 Watts .
Hot GaAsfet downconverter varicap tunes whole 420·450
MHz band to your TV ch3 . 7.5x7.5x2.r aluminum box.

Transmittors so ld only to scenseo am ateu rs, for legal purposes.
verified in the lates t Callbook or send copy of new license.
Hams, call for our complete 10 pg. ATV catalog
including dawnconverters,transmitters, linear amps.
and antennas for the 400, 900 & 1200 MHz bands.
(818) 447-4565 m<.'~"Opm pst VI MC, UPS COD

P.C. ELECTRONICS r (W6OAQ) .
2522 Penon Lene Arcadl. CA Sli1007 u.ryenn{W86YSS)

OWN THE
WORlD'S BEST

32 VAlVE, 295 H.~,
lEATHER-TRIMMED

BASE STATION
AddaQ~IS AntennaTuner SystemtoyourSSB.

$895.00

TO ORDER CALL TECH SUPPORT
800-328-2393 209-651-7859

FAX

209-651-5157

, .•
NO COMPRO~IISE

COMMUNICATIONS

This is thecar that ham dreams
are madeot Incredibly quick. luxuri
ous, and Q5. The secret is the Q),IS
strapped to the trunk. Granted, it may
lookabit unusual ona luxury car,but /
the QMSgives any mobile HF-s..'.B an
almost unbelievable jump in recep-
tion and transmitting range
(3-20 db). Match it with a
cutting edge SGC Hf' S.' B
and it l,\,ill blast noles~.....;
through major mountain
ran~andpnlba~~me

lawsofphysics. Power ali_ oJ
fOUlS are everything inHF· ........
SSBham rigs. Buy thisand

own the best luxury ba.<;f~::::~~~b:station onthe road. ~'" .
Q\IS. l '.u.elook of focused tJO"er. .

I I I I

. '
" ,
'lld:
II.."".'1."........

CALL
OR WRITE

FOR AFREE
CATALOGUEI

--a

ri-Ex®
TOWER CORPORATION

7182 Rasmussen Ave.· Visalia, CA 93291

Where engineering and quality com e first!

• Our LM-470D is now redesigned

to hold 15 fl. of antennae at 70 mph!

• Irl-Ex builds the finest in c ra nk-up.

free-standing or guyed to wers.

• All to we rs are complete with

rigid conc re te base mount.

CIRCLE: 22 ON READER SERVICE CARO CIRCLE 1811 ON READER SERVICECARD
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VHF and Above Operation

Photo A WB6IGP's test generator.
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ABOVE& BiyijiiD"'-'~~

shows my test generator-thaI's jusl
how it was const rucled many years
ago. veneuons in anenuator styles are
not important: neither is nerr size. All
lhat is required is that the enenoetce
be adluslable and halle some means
of calibration. A togging scale 01some
sort is QUIte acceptable. AI you want
is to be able to reduce power to a very
small amount Irnaxrmum attenuation)
and not overdrive small signal ampli
ters with thiSarrangement.

Cost 01 componentS shot.'d not be
over $20 lor everyttling. The Gunn cs
curato r can po ssibly be scrounged
from a burglar alarm company lor lillie
or nothing, Check supermarkets and
shopping center ma intenance shops
lor door openers tha t are defective.
The Gunn oscillators usuady survive;
lOSSthe other PC board circuilry away.
Waveguide enenoators are a drag on
the surplus marke t and as such don't
command a high price . Al ler all , it
won 't amplify and . othe r than being
scrap brass, il eoesrrt have much 10
oller. Three or lour dollars seems tops
lor a good atteouatcr and adjustable
mechanism , You might have to pur
chase some older WWlI radar test set
to Obtain all the pa rts. l ook around at
swap meets and be frugal ,

The transmcn from waveguide to
coa xial should not cost more than rive
dollars in surplu s. If you can 't locate
one , cons truCI one out 01 a coaxial

you slop and think about the 75 es.
and unstable cceraroe 01 klystron sig.
nal generators, this lill ie adjunct will
prove Quite attractive, The beauty or
this arrangement is that almosl any
type 01 Gunn oscillator will worll just
l ine, Alt you need is some means of
cornectlng a variable attenualOf and a
transition to a coax connector. Power
lor the Gunn oscillato r can be a bat
tery or a regulatad power supply; I
generally use my bench-regulated
power supply.

The power Sl4JPIy is nothing more
than a 9 or 10 volt regulated supply.
See Figure 1 lor power supply deta ils
A filled regulator could be used il 10
VOlts is aillhal is needed Some read
ers I1Wghl have a Gt.nn esoae tor that
requi res a voltage 01 oille r than 10
vous and they can optimize thei r cir·
cuit with the adjustable l M-3 17 vari 
able reguiator circuit.

The hear! 01 th e generator is 01
course the Gum OSCillator, preferably
a low power unit about 10 mW or less
Usually these osceeors use a waveg·
uce Ilange and are equipped with a
small horn antenn a in bu rglar alarm
systems. Our conversion is to remove
the hom and attach a small waveg~
variable attenuator in its place. The
0UIpu1 of the attencarc r is connected
to a waveguide to coa xial uansncn.
This connector on the transition will be
our test generator output. Phot o A

Figure 1, Microwa ve signal generator/Gunn oscmuor po wer supplies. A) fixed
voltage, B) variable.
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you r having to redesign th e entire
chassis.

Don't pick up microwave odds and
ends without some plan 01how 10 use
mem. Just because irs a microwave
item, cIon't go neeo-over-reers lor it.
Set the proper paee----lir.;t oetennine if
the item will l it in with you r plan 01con
struction. Of course, il the item is bet
ter than any other lhing you have . pick
it up if the price is reasooabIe. This is
especially true of good mixers/detector
mounts, amptiliers and miniature mi
crowave relays, Other items require
some thought. Even I take some 01
this advice and as such do not have a
collection 01 waveguide attenuators.
They're nice , but I only need one in
the leS( setup I am about 10 descnbe.

Microwave Signal Generator

There are quite a le w Simple pieces
that work well when assembled and
lorm useful microwave tesl equipment
The gene ral appearance 01 these
items is not toe-notch (finished) but
perform th eir l unction well , are de 
pendable and the cost is minimal. The
lillie generator thai I will describe is
quite Simple and is just about as eeee
t ive as some 01 the very la rge mi
crowave test generators. Its coropo
rents are a Gunn oscillator, a waveg·
uide attenuator and a coa xial transi
eon N61ZW and I both use lhis style
test generator on our worllbenches 10
retune CilCUitry lor 10 GHz. Both low
power {prearT1>liftersj and high power
(10 wall TWTJ amplifiers have been
tested with this setup. My oid HP 10
GHz signal generator (klystron gener
ator) now sits idle and serves as the
st4>POrt lor a shelf in the shack.

This litt le G unn oscillator IS Quite
uselul in bench alignmenl lasks , When

C. L. Houghton WB6IGP
San Diego Microwave Grwp
6345 Badger Lake Ave.
San Diego CA 92119

Microwave Test Equipment
I am always asked me question,

"Why is it thai miCrowave le st equip
ment is so expensive?" Well, mosl 0111
was made by man utactu rers li ke
a ewtett Packard, Anarden, Anritsu,
Ca lilomia MICrowave and FreqlJer1Cy
west. The inilial price lag was quite
high as 8 Mil-Spec item, and this pnc
Ing carries over to the surp lUS arena,
Do not despalr-these items can be
duplicated in an amateur wor1o:.bench
setting in a few cases. The difference
between our home-constructed unit
and the commerciaillflil is mainly cal i
bration,

Inexpensive surplus microwave
items can be found, but most 01 the
surplus dealers try 10 push the US
an'IOU\I: as far as it will go. ThaI's part
ct ee AmeriCan way-lree enterprise.
I have always tned to l ind things lor lit·
lie Of nolhing, but even with surplus
eectrcocs there is a eeee value (lo r
setaP) that you can't go below

The same goes l o r the surplus
dealer. I am lold many t imes in my
bargaining and haggling over the unat
negotiable price that "You can'r ro 
mance a junk man!" Be that at as it
may, mese dealers seem to know
when you are trying 10 1001( the part 01
"Joe Coor and in reality are quite ell 
died about some item you discove red.
They seem to be able to see the
spal1o;le in your eye and set the poce
according ly. All you can do is wear
sunglasses or become a good poeer
face. Look for bargains and pnce them
as to how they can benefit you without
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The Gunn oscillator and attenuator
and transition are all bolted together,
forming the test s ignal source. set the

Bras s Block
Snug Frt To

""'~ '"l N23 DIode

ThreadlKl
BNC , SMA,
or N Con.

10 GHz ',her
,
N
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1/4X g "' O,4'

RF Chol<a Mada From

Brass Slug ,250 "id=rr'
OiaJlnsulate From
Brass TUbe

F'!JU{fJ 3. Microwave def8CtrX, 30 MHz "Boomerang" reflecfion anrelllla. Brass
lube size to fil BNG, brass choke 0.2591oog with hoJe to fit 1N23 diode with OIher
end soldered to connecfO(. Insulate with Scotch tape from brass lube. diode bof
10m grounded in brass block,

very Iragile. Back up the glass with a
piece of wood or newspaper on a
tabletop ,

eeoors are suitable). Place a brass
plate on the rear of the waveguide 10
dose on the end of ee guide and s0l
cer it inl:o place. We wanl Itlis end 01
the waveguide 10 be closed on With
the cenler connector of the coaxIal
connector spaced 1/4 wa ve length
from this rear wall, which is a shorted
piece 01 waveg uide (read or end of the
guide). The trent 01 the guide-the
open section-Is nnee with a small
brass Ilange which is soldered into
place over ee end 01 the open waveg

uide. Keep soldel' out of the inSide of
!he waveguide as much as possible as
it's is very lossy at microwave lrequen
eee. Finish off lhe fronr of ee Iransi
lion by making ee waveguide Flange
conslructed "FlAT."

Don't use a l ile lor other than rough
linish 01 this section 01 waveguide, II is
very «r oonantic have close tolerance
waveguide sections butting lIP to each
other Withou t small cracks-the mr
crowave RF wiU leak out 01 poorly·fit
ted l langes , To make the flange net.
place some me<lium sand or emery
paper on a small piece 01 glass and

rub th e face 0 1 Ihe l lange on Ihe
emery -papered surl ace . In a very
snort l ime YOU'll see high and low
spots that need tenner attention ba
lore it becomes net. In no time at all it
will look Quite flat and somewhat pol
Ished. The Glass Ilell use is 6" SQuare
and 114" thick. I used a thick piece 01

scrap so the small glass would nol be

""'" .......8NC. SMA. or N
eo.. Co>
CenIer Pin On

/ "0 ... o
GUide Spacing

- "0
00rnlII ro ,Nol _

: 05-1'
10 GHz

connector and some scrap bras s
waveguide. Only an Inch 01 wavegukMl
(same si ze as the attenuater and
Gunn waveguide Ranges) Is required.
See Figure 2 lor construction details;
dimensiOns are nol crit iCal. Position
the coaxial connec10r on lop of the

waveguide section WIth the rear ol the
connector shoulder just about at the
end 01the waveguide. Note where the
cenler conductor is located on the lop
01 the guide and drill 8 large hole to
accommodate the connector silting
flush on top 01 the waveguide.

Drop in your"N" connector and sol
der 10 the lop of the gu ide (other con-

F/(JUre 2. waveguide II'8ns#JOfI. Xg •
1/4 guide wavelengfh al frequency.
(10 GHz. 0.2')

10·8 Automatic Morse Station Identifier

CAT-300 Controller Board $299,00 Wired and Tested

Features Include:

• ~I~.aturt ,n SO' ", I BS·.' 12". O. 35"
• bl~~ 1 RF immu""
• All conoect l(l'1, m.><lo! ,, '1~ MoctDI'I1",l,llu'e (Mug iIIld loQO; ~et "".110 OOIor COOtd " ,,~ anecreu
" CI,IOS moc'lII>fOC*SS(ll 10' low WI\a9li . low cu,rtI'! OIl'l'all(Jl1 61G <'1J VOC u","Ou1¥.ed at 6mI
" lOW ""'01l0n low ;mpec,'lCe. aocll~ ",_ ave OUlPl'I 0 1G ~ \OlIIi pe.>Io. 10 ~.
" C,.,.... lXl"b'*'<l 10' nq. xcu'.:y
" __ilr m ~lpI.l (Ill oey'"~ _ ID IS bl:I!'ll~l IS.., CIp!I'I CllII!It»'

l~ lfIat ... r.arclilllO VX ~ 30CImi
" kIld P'O;I'~ _ SU~IED .~

"~ \OIle III~ <JCUIl1!ll~. pUs tones 10 ,1'ldIUIe pr"''''' '1'lg eo' 'O'

" All~~ 1$ S!ln<l ,~ • 1IlIfI-.oIa\IIIe H PRCU *'lit"~ :II! _ II lI'rf !file

"~'""IO!~ O>e< 200 c~ Illt1g
" Tr-oger 10 w l~ at",," ~Igh or low
" Inhlb<l 10 ",,~h aet,w tIogn or icM WI. IIOId 0/1 10 u, b1 cl\af1net " c,"", III j"IToc

" Ge...,'~!~ repealer ctlU rte$j lone at end aT u, ,,, " ilnS/TllSS on if eabeo
• Dou ole s40ed lape and moo nT,"'l natdware ,upplil'd W Quie , roountong
• (lpe.-J!ln9 lerTlpe<alunl fiI~~, - 30 (leg'"'" C To . 6~ degrffS C
• F'" ono )l!!r ""aH..,!'; wile" 'etMned 1lI ~t>e YcjOI)' lor rewo'
• 1_one o.ay oetrw'y

Programmable Features
" l~ "\9,"1)0,>1018. ,_ .~

" CW $/JM1 from I ., 9!1 Iff'1#
" ID __ fflIm ' .9!1 _~

" 10 _ atI_ fflIm o.9!I _
• CW fll<1Il' l'"'lllfllC)' fflIm 100 flz II! :lOOO flz
" F'f)Jl/ porrfJ~ IIIIIJ'WJ1 110m 0 III 9 9 _

" CW tlI" MCW o;;er.<I1I!II

_ COMMUNICATIONS SPECIALlSTS,INC.

..
~_ '.Jf> ""t S I 1M/ A~f 'Wut . ORA'W(i f CA Y.?6l>~ '296

,. ,. , ••, _ 302' • FA~ In ., 9" 3.10
_ h I... U,S.A. /. 001 ' S<'·OSH • FA. 11001 . 2. ~10

$89.95 each
programming keyboard included

COmpati ble w ith Commercial, PubliC satety. and Amateur Radio
applica tion$. Uses inclvde Repealer Ident lher$. Base Slation Ident i"e.$.
Beacons, CW Memory Key!!.s, etc. G'eat tor FCC 10 Compli ance.

0/ (412) Won/ Vocahulary
0/ FU' lOk Voiu & Sound Eff~ClJ

0/ CW Id~nlifi~r

0/ R~vtrs~ Aulopalch
~Emug~nr:y Spud DiaL!
~ Programmable Court~sy Tones
~DTMF Repeater Mwing
0/ Programt1Ulbl~ Cotlrs and Timers
~ lIan/warr Lngic Inpu/J

~ Voiu Sy fllMJiur
0/ Tw lw Voiu MUJ08~S

~ Two Voiu Id~flJifi~n

0/ Full F~alNr~ Autopatch
0/ Ut er Spu d Dials
0/ DIMF K~y Pad Ten
0/ DIMF R~peal~r Acu ss
0/ (56) Control Functions
0/ RUMU Q JNroi S...;'chu
0/ DVR CoNroilu Rrady •

Computer Automation Technology, Inc"
46J l N. W. l / JI Awnur, Suite /42,

Forr LaudmW r , Florida 33309
(305) 978-6171

CAT-300 Repeater Controller I
Attention Repeater Owners
Fill(1/fy a repeater CCHltroUu with a Tf \!OIu synthniu r and jWl
f~OlU~ OJIfopalch illCrrdibly priced Of $299.00.

Wriu or eml f or a brochMrr ducribi1lK W CtT-JaJ CoII1rolJu ,
illCb.di1l8 SCMMOlic , MC~ won/lisf. and cQfl/roI jiuo(:liCHlJ.
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FIf)Uf8 4. SChematiC diagram VLF BCtIVfJ antenna a~lfter. Mount preamp al base of
virtica/ antenna, Length 01 ant9f1fNl is 10 fa 20 feet.
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attenuator to minimum power and
detenTline anerulIOf range. For In
stance, if you are wonting on a re
ceiver preampifier you mig'lt need
maximum aTtenuation of 40 dB Of

so 10 pre...ent ovenoading a pream
plif ier. Once you gel pre lim inary
alignment 01 an RF preamp, more
attenuation mighl be in order. In
the case 01 Ihe muut-steqe
preamps (three-stage). they can
have 26 dB gain and as such reo
Quire the minus 40 dB of Input
power to provide meaningful ad
justments. You cannot adjust an
cvenoaoee amplif ier; it's all mush
in this case. Irs better 10 under
drive a preamp or amplifier stage in
the ptellrninary adjustrnenl stages
10 be able 10 see smaU alTlOl.llltS 01
Qil inas you tune the circuitry.

Remember, AF preamplifiers .....onr;
in the very low dB range on the input
of a arnenna. AI 10 GHz (or any Ire
quency lor !hal matter) minus 105 dB
is the equivalem to 1 miClOVOll sensi
tivity. Zero dB is 1 mW of power, and a
10 mW ·Gunn cscmercr puts out 1'10
dB. For reference: 100 mW of power
Is 1'20 dB, 1 wall is +30 dB, and 10
watts is +40 dB. Set your allenuator
accordingly to the test amplifier you
are working with. I am wor1Iing on re
luning the QualCOfnm 14 GHl 1 wall
power amplifief" a level of about minus
15 dB seems about right (Amplilier
boards are desctibed In the June 1994

"Above and Beyond" column).
Normally, lhe 14 GHl amplifier re

quires abouI minus 5 dB 10 provide full
1 wall OlIlPut. but when retuning, re
duce the level to prevent salurallng
stages with RF. Stages that are in sal 
uration do not show tuning adju st 
ments at en. With lower power drive in
the -ta dB or so range , small luning
increments are very apparent. This is
one topic I will get into ne~t month in
detail, atler you have had a chance 10
put the test generalor together, Both
KelTY N61ZW and I use thiS methOd on
our wot1lbenches to align or convert
circuitry lor amateur use.

Diode Detector Mou nt

Another simple test adjunct mat
can be pullO use in the kit 01 tools lor
microwave circuitry is the diOde oeiec
lor mount. This Single device can be
used in qone a rew applications, all
very uselul. You can make a l ield ·
strength meter or relative power rne
ter. or a boomerang lor wldeband FM
test alignment. The basic detector
mount is a microwave diode (usually a
lN23j housed intemal to a short t-an
Sltion· like holder that is l illed with a
coaxial connector. Usually the coa~ial

connector on a detector is elevated
somewhal lrom the waveguide to at-

low room l or the diode ccnnec 
t ions. Figure 3 shows a Iypical
diode detector. The small lower
contains connectiOns between the
diode and an RF choke and the
ccooector center connector.

The RF croee is nothing more
than an insulated metal steev e
meoe from brass. Us impedance, at
10 GHz, is very low, making it an
AF choke, but at say 30 MHz it's
invisible, save lor a lew pF 01 ca
pacitance. Its job is to remove 10
GHz energy and euow the IF Ire
quency to pass. One side of Ihe
diode connects 10 lhe bottom 01the
choke and the coa~ial connector
center connector connects 10 the
Dlher side. The SiOe walls are insu-
lated with mylar or sccee tape. 1

have constructed detector mounts with
copper pipe lor ire short tower sec
tion, driling holes in the AF choke top
and bottom to l it the lop of the 1N23
and the coa~ial connector cenler con
ductor. Adjust dimensions to allow the
pin 01 the connector and the lip 01ire
diode to make 9 good con nection
when all is held together.

Insulate the RF choke and make
sure nothing shorts out the diode and
RF choke co nnectio n. II's all above
ground. The other side of the diode is
grounded in a l ight l it. Whether you
purchase a detector mount or co n
street one, both shOuld work well in
these two appIicalIl)nS. FilSt. a simple

• 300-9600 beud seri.aI port

" ....Layer bou'd co<l'UUCIioo

, PricI::d for IQY pouJ'S l>l>dg-et

, 4-full duple" radio pons

• Optional AUlopsteh available

• Unique CW for each port

• DDfF conlrOl from any pori

• 100 usrr command~

FEATURES:

$69.95

SWL: AI'IOllltiw~ cartndge far CW, RTTV
lBaudol & ASCII) lor ... with CorNuo do.e 841
128.Opetat,ng poogr-am IfI ROM.

ART-1: A complfl" interface system lor send
and~;ve on CW, AnY (Baudot & ASCII) and
AMTOA, for ua" w,th tt>e Commodore 6411 29
computer. Operating program on disk included.

$199.00

Amateur Software
and Hardware for

the Commodore User

ART-t

$ 99.9 5

AIR·1 : A complete 1fI11t<face system lor send FI'.WR_tand leceiveon CWoAnY (8audol & ASCII) end
AUTOR. lor usewith Commodore VIC·20.
Opetaling program in ROM.

549.95
S39.95

AIRDISK: An A'A·'~OP"
....ting program lor use with
your interface hardware. Bolh
VIC·20 and C641128 prog.ams
on"",,disk. $39.95
AIR-ROM: Can"dgeveflion
or AIAOtSK for C64112a only.

S59.95

MORSE
COACH

G AN D G

MORSE COACH: A complete teach ing
and testIng prog"m for Ie.,ning the Morse
code in a cartridge
For~ or Cl28 .

VECSPECIAl

ELECTRONIC S

RLC-4 REPEATER CONTROLLER
Benefits:
With DTMF and serial programming feat ures, your controller

is more secure from unwanted access. Use only I controller at
your site to con trol up to 4 separate repeaterslli nks with their

own personali ties and fea ture s intac t. Make eme rgency
autcparch calls with the telephone option. Only the RLC-4 can
make these features available at such a low price.

ONLY $375.00
OF MARY L AN D

8524 DAKOTA DRIVE, GAITHERSBURG, MD
I ~ , (301) 258-7373

20877

EJ

Link Communication, Inc.
115 2nd Ave. N.E.• Sidney, MT 59270
QlI for infonnaion aboo' our compk.e line of CO<lU"<>l\en.
(406)41-751$ (Vobl lllOOJ'l~ (Onkn) l..) .s1-7~7 (Fn)
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boomeJang for system senSitivity eva..
ualion or antenna aiming tests.

Update: VLF Acme Antenna

At present, several simple schemat
ics have Surfaced concerning active
antennas to be used in the 100 kHz
range. Figure 4 shows the simplest
type---an FET inpu1 to match the very
high i1lpedance of a short wire or whip
antenna a l 100 kHz. The FET is ceo

eecteo in a Darlinglon configuration
with a small·signal PNP transistor. The
circu" is set up (lot far a lot of gain but
rather for impedance matching 01 tile
very high impedance whip antenna.

A 100 kHz antenna with a teec
impedance close to 50 ohms would be
114 wavelength long. At 100 kHz you
would need a weather ba lloon 10 loh
that piece of wi re . As the length is
shortened the impedance increases,
and with a very short piece of wire the
impedance is ve ry high. requi ring
malChing. The neon bulb, an NE·2. is
in !he circuli 10 shor1 !he inpUt with tugh
RF input surges like lighlning. to pro.
teet the amplifier.

ConstructiOn is not critica l. For best
performance, the ampener shou ld be

mounted at the base 01 the antenna,
being powered from the Loran receiv
er. whiCh feeds 9 volts DC up the RF
coa x. An alternate antenna 'or a quiCk
test Is a 20-foot vertcat wire or whip
tied directly to the receiver. It works for
a QUick test il Signais are strong. This
is by no means tile last wont bu1 a re
port on one version 01 a active antenna
for VLF use.

You might want to know wtIy COils
are absent from this design . Well, with
LORAN pulse opera tion, any tuned cjr

cun not broadbanded enough would
impair the pulse nature of LORAN sig

nals. In other words, a sharp Ii~er-like

eireult would cause the recetver to be
11101'91alive.

WeR, that's it for this month. In the
January issue I pl an to d escr ibe
switching·type power supplies used to
power numerous circuits requiriog volt
ages grealer than 12 volts. Circui try
wiM be discussed that will allow you to
operate 15 to 24 volts of any polarity
from a nE!98tive grounded 12 V'OI bat·
!erI. M always. I will answer QUestiOnS
concerning this and o1hef related sub
jects. Please send an SASE lor prompt
response. 73 Chuck WB61GP. III

DIGITAL Communications Inc.,
e.c 90_ 293, White Cily. SK. e-da SOG 590

Do you use a

JURASSI C REPEATER
then fa... forv. anl to 1994
• Add A Digital Voice

Messaging System To
Your Repeater

• Leave v oice Messages For Each Other
• Get Packet Cluster Info In voice
• Schedule v oice Announcements
• Computcr Board And Software $259
Call Toll Free For Info Package

1-800-56.'-5.\ 51 Toll FAX From USA
1· .' 06 ..7111-4-45 1 Di=l
1.306-711 1-:!fJOII Fal
1· .\()6-71( 1_:!f170 111JS
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SpedruTI EIedl ooooc Products ducle VOICe IDe<. OTMFeon
inItoduces !he wond's ~rst lrol an.t pmgrammong. hang
haodt>eld repeater controikl<. arid br'l'M'>-OUl bmers. Digrtal
No largerlhanmosthandheJd VOice Opel el ed Squ elch
radios, the HRC·10 converts (DVOS' '''). telemetry tones,
a .ingle or dualobftnd radIO and privale voice ma~ slot
If1IO , lull lealllft(l tmPlel Of Phone 408-43&-2788
~repeate<~. Key f AX 408-..U I -60.27 ~
Ieetures of !he HRC-l0 in- 5299 ~

- - - 
Handheld Repeater Controller

MHz IF. II you use other freq uencies,
change the crystal Osci llator 10 suit
your IF frequency.

A boomerang is nothing more men
a detector mount at the microwave fre
quency, to which is cooped a source
equal to your IF frequency. In th is
case. uSing a 30 MHz IF, a Simple 30
MHz TTL-type evster-een oscillator,
w~1 work just fine. High power 00 the
oscillator is not necessary. A feed di
rectly from meOSCillator coupled with a
0.0 1 ).IF capac itor will work well , Tie
th e de tector diode to ground re turn
with a 30 MHz type RFC. The value is
not critica'-

What happens Is that when you aim
your 10 GHz widetland FM transceiver
at the boomerang it detects your in
coming RF and mixes it with the 30
MHz oscillator, generating a oeeeoce
frequency. and renects that mixed fre
quency b:!.ck lowarcts your receiver. If
your receiver is sensitive enough and
you have not placed the boomerang
too tar away, the receiver will detect it.
M you make senSitivily adjustments in
the receiver or antenna system you will
see a higher return signal for your ef
fo rt s . A si ng le station can use the

.NSURIIIIICE
Comput.. &, "dio 1EIpai.......

HAl/SURE coy,r' 9' follow. y our
tlqulpm,nt whtN,..,r you t.k, It Theft
f rom vehic les, earthq ua ke, water damage
and all oth er hazards inc luding surges .
Insure all your equipment and accessories
(excepl towers and antennas but including
rotOfS), media and purchased software.

low P,.""lum l ow OttductiiJltl

HAMSURE
7901 UliIUrui L.ne

Orl.nd P.rk. IL 60462

80Q.04·3 &242 800 - 888-7702
W_dII\'1 Ev~.& w__•

GlNt C¥cJg &8riJgs ItIcItJrIMI
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deleaor can be constructed by pIacK1g
a miCroalTlj) me ter from the detec tor
outpulto ground. h wilt responclto in
coming RF ancl give you a simple lest
or relative RF. For Increased sensitivity,
connect a single-s tage ampli fier for
more sensitive meter indicalions.

A Single 3130 op amp will do the
Job. see FIgUI'e 4 for schematic details
lor ee amplifier stage. Coostruc1ion is
not critieal and can be dead-Oug SIyIe
on lt1e back or your meter to keep the
size sma ll. I p laced mine in a small
mete r box. to preven t stray Interter
ence, and mounted the delector 00 the
output flange of a waveguide frequen
cy meter. I use ltVs se~ to caliDrale
10 GHz wideband FM Gunn oscillators
to proper frequency.

The Boomerang

The detector mount can also be uti
lized to construct a reuecnon signal
test set . rre been called the
"boomerang: and in l unclion it does
juSl that. h reflects a mierowave signal
back to lhe source of radiatiOn, bu1 not
like a mirror, II wilt translate your fre
quency back to your receive frequen
cy, This assumes you are using a 30

30-300 MHZ RECEIVER
ClRCl.E 69 ON READER SERVICE CARD

Say You Saw It In
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R-1283/GRC RECEIVER covers VHFin bands
30---90 and 90--300 MHzAM-FM-CW-Pulse con
tinuously tunable; 21 .4 MHz IF. Selectable
bandwidths 67 or 300 KHz and 3 MHz. Solid
state; wi th tunlnc and level meters. BFO, AGe,
videooutput and Nconnections. Requires 115
V 60 Hz; 3,5xl 9x 17, 30 Ills sh.
Used·reparable $145.00

COl UNS 30S1 POWERAMP,1 KWPEP manu
allytunedfor KWM-2A. Uses4CX1 000Al81 68
tube (not included). "Winged' iabel;200 Ibssh.
Used-notlested $900.00

Pri~" f .G.' . u..... 0.' VISA. MAsnllCARO o\m!~." .
All.. tar Slli" ... . Writ, •• ".'1I e.t;l la,

IMofts 0.,.. 13 • '""'" 41W7-6573 • faI 419/Z27-1J13

FAIR RADIO SALES
101& E. EUREU • 8011105 • UN.... OHIO. 45802

CIRCLE 75 ON READER SERVICe CARO

BATTERIES
N ickel·Cadm ium, Alkaline, L ith ium,
Sealed Lead Acid Fo r Rad ios, Computers ,
Etc . And All Portable EQuipment

YOU NEEO BATIERIES?
WE'VE GOT BATIERIES!
CALL US FOR FREE CATALOG

I ./1 ~E.H .YOST & CO.
~...., " ,J; 7344 TETI VA RD.
~~;I!;:~\ .)l SAUKClTY ,Wt53583

~::p (608)643·3194
~ FAX 608-643·4439

C." CLE 114 0"1"UDEll S€ IIV!CE CAR D

ZERO- I N HAND- HELD
THE S IGNAL I PHASE SENSE

"NTENNAS FOR
VHF DI RECT ION
FI ND I NG , USES

ANY FM XCVR.
COMPASS GI VES

DIRECT I ON ..
ARMS FOLD FOR
STORAG E. TYPE
VF- 14 2 COVERS
BOTH 2- MTRS ,

220MHZ. OTHER
MODELS "VA IL"BLE,
WRI TE OR CALL FOR
MORE I NFO .

S3 .50 SHI PPI NG & TYPE VF- 1 42
CA. ADO UX) $ 139.95 619 -

RADIO ENGINEERS 56S-1319

394 1 MT. BRUNDAGE AYE.
SAN DIEGO CA.V2111

CIRCLE 58 ON REAO ER SERVICE CARD
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c/o 73 Ma.Q<lMe
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Troubleshooting Kits
Since th is month's theme is en

building, I thought it might be fun to
take a look al the process 01 f ixing
those kit s. At first thought, il might
seem as if serviCing a k~ would be no
different from repairiog anything elsa.
There is a difference, thoUgh, because
wilh a piece of commercial equipment.
you know that it once W'CIrXed! Wtlh a
kit. you have no such guarantee_ Also,
with laetOty-made gear. t!'le QUality ot
construction is expected to be at teast
fai rly good. (ot course, thai isn't al
ways lhe ca sel) With kit s, lhe co n
structiOn can vary l rom greal (you built
it yourself, and you never make rtns
tasesj te at rocious (that guy at the
hamlest said the 'OM' re got It from had
a l2-year-olcl nephew whose friend put
it together) . So, how do you start when
you're cooeontee With a dead kit?

Who Made-a cI.I Radio?

Wei, who (1iQ build the darned thing
anyway1 1l you did, you're way ahead.
At least you know you didn't put any
parts in backwards, or make solder
bridges, or leave something out. or
miSread the color code and put a l OOk
ohm resistor where a 1k ohm pat! was
Supposed 10 be. What. you aren't so
sure about thaI? Surprise-you're not
alone . In fact, lots 0 1 experienced,
competent kit-buiidefS make mistakes
they'd be Shocked at il someone eee
made them. II really pays to go back
OYBl the thing, Slep by slep, until you
have eliminaled human elTOf from the_.

The best way is 10 prelend 10 build it
aU0V8f agaio. Gellhe instructions and
start from step one. OK, you don't
need to invenlory all the parts . II
wouldn't hurt, thOl.Jgh. because your
unifs trotbIe could be due 10 an incor
rect pari thai came with the kit. ff you
dUl't notice it the first lime, you might
catch it now. And, from wtlat l've seen
and heard, most people don' bother to
do me initial paris tnventory anyway,
So, t take It back; yOl.J should check
that each part called tor is the same as
the one actually there.

Your Tech Answer Man
OK. II1ey're all present, but did they

wind up in the nght places? Ir'l8dver
tent swapping of compooents is a btg
causa of kit tauere. Check each pari ,
paying particular euennon to resistors,
because of me color code Issue, Irs
very easy, even lor experienced teens.
to ma ke errors. especially on the multi
plier band. No one is likely 10 mix up a
4.7k ohm resiSIor with a 33k, but the
only eeereoce between l()4o;. and l OOk

is lhalthe final band goes lrom orange
to yallow, I don't know about you, but I
sure have made that mislake when the
light wasn't bright; the two colors just
arefl' lhat lar apart .

Check also that capacitors haven'
gotten mixed up. Most kits' schematicS
spec~y caps in the standard American
format, such as 0.1 ).IF or 100 pF. aut.
lots of parts come in the Jepeoeee for
mal and have ma rk in g s li ke t04 .
Whal 's a 1041 ThaI'S a 0.1 ).IFl And
103 is 0.01 ).IF. and so on. Unfortunate
ly, kit s containing such parts etten
have no mention of the different mark
Ings in the Inslructi ons. The same
problem can exisl lor inductors, but not
that many inwetors are marked usiog
the Japanese system.

Anothef common cause 01kit pI"Ob
tems is reversed compooents, Polanty
isn't an issue, 01 course, with resistors.
non-electrolytte capacitors and most
indu ctors . BUI. with eiectro'ytrcs and
semiconductors, it's crucial. An inCor
rectly ooenled transistor, diode or inle
grated Circuit jusl isn't going 10 work .
With Ihe electrolytic and the IC, me
first application 0 1 power mosl likely
will destroy the part . Transis tors and
diodes fare better: etten. reinstalling
them property will correct the dilliCulty
with no harm done. But nol always. II
you see or smell smoke , expect to
need some new parts. There's a big
secret the manufacturers don't tell you:
Electronic parts run on smoke. Once
you let il out. they don't WOfk anymore!

II all the parts are in the right places
and correctly ceented. why the hanga
ment doesnlthiS tl'ling WOf1l? Wei, the
nurTtlef one cause 01 all kit problems
is poor soldering, II's not hard to learn
to solder, but many people just never
take the time to ieam. or they have no
one 10 teach them. As me number 01
technica lly inclined Americans dwin
dles, the lack of Elroomg is getting 10

be a serious problem.
So. go over Ihe kit, joint by joint,

looking lor COld solder jolnts and, es
pecially, solder bridges. You'll almost
never find a bridge in commercially
bu~t 8QUipmenl, but kits are very prone
to this problem. There are three rea
sons . Firs!. ma nufactured gea r is
wave-soldered, not tlaod-soldered, II's
a much more controlled process and,
in conjunction with the solder masking
on the boards, makes bridges nearly
impossitlle. Second, many kits have hl
lie or no solder ma sking , exposing
much more copper 10 the ~kelihood Of
a bridge. Finally, many people don't
have the manual dexterity to solder 10
day's light boards, or they're just plain
careless.

Once you're sure the kit is propef1y
soIdeIed, you shook:! be in business, tl
it still won't 'Mrt. you're left with some
analysis. II you bUilt the en. then you
know its histOty. II it worIIed at firsl and
then d~, YOI.J've got a standard trcu
ble shool ing case on your hands , II,
thoUgh. iI never worked, then you can
assume a miSlake somewhere. S0me
times, those errors can be pretty co
scure.

Oo pS,. Mistn k

I remember one rather co mplex
Heathkit I pu t together years ago. II
had lots 01 ICs in sockets. I was very
careful over the many hOl.Jrs of con
struction, and I sure was disappoinled
when the darned thing wouldn't work
properly. After lots more hoUrs 01 oscil
loscope lroubleshooting, I found lhat
some of the IC pins weren't making
conlaCl lnsiele the sockets. Tums out I
had used a . « 18 100 muctl heal when
soldering them, causing some 01 the
plastic inside to melt and form a l ilm
around the lillie metat receptacles for
the pins. Some new soceers fixed it all
up. Was il my fauU1 Maybe, but I'll
never De sure . Perhaps they were
overly ch eap soc kets intended lor
wave soldering. I don' know.

Whi le I'm strolling down memory
lane, I recall another kit I made, This
one smoked big time when I plugged it
in. I was very upsel, assuming I'd done
somethiog tefrib/y wrong II turned out
thai the power transtormer was com
p letely shorted. A call to Heathkit
brought al'lOlher t-anstomer in a cou 
ple of days (how's that for service?),
and lhe unit worked line. I miss those
pecoe

I Didn't Do II

II someone else buill the kit . you

have no idee whelher it ever worked.
For lhat reason, I often aVOid buying
used kits at namrests. But, if you do
Duy one, lake a good look at iI. If irs
very new but doesn't work., ii 's a sale
bel iI never did. II ifs older, iI probably
did work at one time and died later,
Also, the ~iIy of conslJ\JCtion should
be obvious . II the soldering roces
lousy, o r the u nit is co ve re d wi th
yellow tcoaccc tar, you're In for a reai
job. (I don'l know wtty lhose two things
so often go lagelher. but I·...e seen
it lime and again. Pert\ap$ people who
won't lake care of their own bodies
also don't take care of thei r eQuip
ment.)

Whelher the kit ever worked or nol,
consider thai n may have been im
properly adjusted. ThaI's especially
lrue with radio equipment:. which often
has loIS of oscillators and tuned Cir
cuits to adjusl. Even In commercial
gear, the consistency 01 adjustmenl
leaves a lot to be desired. With home
bum gear, it's almosl a given lhat the
thing will be at least somewhat out of
whack . So, Whi te I always strongly
suggest tnat people nol diddle with
their commercial raoos' adjustments.
the cooosne IS lrue wilh kits , especial
ly when you don't know tne« origin.
Some of mose old Heathkit recei...ers
can seem quite dead If they're 0tJ( real
far, and a few QlM:k lurns of some coil
stugs can bring them back to lile in a
jllIy, But , don' start doing thai unless
and until you are Quite sure nothing
else is wrong. Atso, don't do it unless
you have the manua l and whatever
test e Quip men I is required to set
things right. Otherwise. you run a
great risk 01 making things worse than
they already are, with no way 10 undo
... mess

HoIol ii irI.=__••u 'kinl;: "id -_ of ",um ..·1lII .......hn aoc/i.. BuI ill·
•• ore: all lht ~Itrncn.. of. ~ elcm<nl Y0ll! ,b,,,fi'""~ ,n 2 mLnuln. Ilcaol y 'Of ,tic T_
un~ ody u>ll'" your .,~nol <,.11 "to buk

Inl" '1>0: repco", r. So link "" ".>drop . rId 11"1
k..,. EV"Slr ''7\\ r,,,de . n , OIl ' ,~h' and I ,, "~h .
2"""... .~. em $~\I, w. ,~.,." u"l; l ib,
MJ S(l Sh' Pl""ll &. It.odllng. 1,,1.. l.
Antenna.d,esl Order HOIU ne

B...~.S"......, l!T II-IH J:" SOl J1J 8425
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designed \0 leach you what you necd 10 know
in a fun and e xci ting way. You ' ll find it all.
and more . in the pages of Radio Fun.
Don't wai l another minute . Subscribe today for
o nly S 12.97 for one year. 11m!' s 12 is...ees of
the only ham magazine that is geared especial ly
for the newcomer, or any ham who wants to get
more fun and excitement out of amateur radio
-RaJioFun!

" C __

D YE S! Sign me up right now!
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Class License _ _ Year Lic8flsod 73Sut>5criber_
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r----------------------------------------------~
12 issues of Radio Fun

for $12.97.

12
Issues
for only

512.97
1-800
257
2346

"The beginner's guide to the exciting world of amateur radio."
Radio FUll is pac ke d full o f informati on to
help you get morc fun out o f amateur rad io .
Basic "ho w-to" articles will get you up a nd
ru nning o n paCKCI. ATV. RITY, DXing, and
t hc d o z e ns of o ther ac tivities t h a t m a k e
amateur radio such a great hobby. You' ll get
equipme n t review s geare d t o w ard t h e
newcom e r . Wc 'll help you upgrade to a
h igher class license with monthly columns

COAX-SEAr-. " _ ,.•...
The Only Ma1eriaI That Will Adhere to
Potyvinyl or VnyI Outer Coax Jackets!

The Advertisers in this issue
are available to help you with

your Holiday Shopping!

Call them Today!
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F orms ~ rOllnd lnd seals
odd·t~~ped ~tlin\lS .

Non-eOrlll mlfll lln\l l nd nen
conduttin.
WoH lIII'IbotnlI~e1U" .~n9f

(-30' f 10 . 180" f ) .
Slayt flexible fOI yea rs if'lSUfing
moistureo ploof con nselions .
Reusable-quickdiSl;onneclion
and r.uahn\l willl same maleria l.
Amust lor satellit. TV
microwave work.
Hundr.dS01uses,
t.!ois tufeprools a ll connections.

Great Gift Ideas!
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Notes from FN42
trs mat timB (J( year again as , sil

'*-' to write thiS monltJ's episodtJ, my
serrnannual pllgrlmal'/8 to Hosstraders
In Rochesler, Haw Hampshire. It's a
happening, a roo limB, lima to gf&fJt oa
friends and moot new ones, ch8ck olil
the ne w gear and the old "boat an
chors, ' and wish that you had brought
more money for those treasures that
they Just don't make/ike that anymore.

It's an oo/doof e'0'8nt, with tM com
merclal ln rerests located Inside build
ings. It can be hoI (in lhe 80s or 90s In
May) or belowfreezing at night in OCto
ber. The sun can be shining bfighIty all
day (bring /tJe sunscreen), «there may
ba blowing ra in, steer, or snow. I t
do8StI't make any dilferMCe---l/lere will
be l1'IousatldS 01 dedicaled hams Jning
LJ1at tile fj18tes 10 eIItef.

AntJ last, but nor least one of the
best reasons to attend is fhat all fhe
poe sds (berond exp6l'lS8S) go to tile
SlIMe Hospital in Boston. AI entrants
give tIIB money dIfecrJy 10 /tJe $hrinefs
at the gate, and many 01 them are youf
(elow /IoBIN.

Belote we conlinue OIl 10 the latest
in the happenings around this great
world of ours, my hearty congratula·
lions to Hans van de a roenendaa t
ZSSAKU for his appolnlment 85 the
IARU Sal9111f9 Adviser. Hans has coo
lributed information from South A/rica
as 73 Hambassador and as a salellite
contributor. I'm sure tha t he will do a
great job tor all of us In this post.

More news ne)(/ month from Lorbie
OU1CHD, Coo Byong-Joo HLSAp, and
irlIaleWlr 81se shows up in /lie mailbox.

Roundup

Austra li a Submission by Rlcharo
~ VK2SKY: "OX-ING WITHOUT
PREJUDIce- Of-rhe Csrefuly-Womed
aso..

I cast a bloodshot eye toward the
stalion clOCk. 18:35 UTC. Just gone
1\8II.pas1 1our In the 11"oClfnng, I couIdnl
let go, nol: just yet

h had been a good nigtt lor OXing,
Despite the generally declining condi·
tions, 20 metres had been open 10 all
continents, sod I had made the mosl of
It. Several hundred logbook enlries,
each harder to read than the one be·
lore, but there would be a good haul of
aSL cards out 01 that 101. Nol bad lor
one night's 'oYOrlI.

As dawn approached, the bands
had closed, and my eyes fell reacly to
do the same, My last CO had gone
unanswered, and a final lislen around
the band lumed up nothing but back ·
ground noise, hushing me 10 sleep . , •

As I reached lor the power switch, a

lone voice appeared , calling In the
wilderness. Had it been something
mundane, like a JA or a Wei, I would
probably have leI it go, but i1 was an
unfamiliar pre l ill : LI. Now, where the
heck was L 11 Perhaps one 01 those
new Yugoslav republics ••• I'd check
laler. Hmm, and he wa s operating
por1abIe, No! a bad signal, considering.
I rehJmed his cal l.

"L1TIG' 8 , th is Is VK2S KY. You're
live by four in Sydney, Australia, over.-

"VK2SKY, I think it was, you are five
by threa here. The name here is . , , "
He broke oil. Alter a long pau se, he
came back again, somewhat hesitanlly,
"umm, I mean, without prejudice, your
signal is l ive by nine, I think"

This took a moment to sink In • , •
ther9 was no fading on the band, so the
dramallc change in the report was a bit
of a surprise . But that curiOuS phrase,
withOut prejudice, wtlal did he mean by
that? Perhaps Ihad misheard him. I re
sorted to the old trick used by ewry
Amateur who gets caughl nol paying
anention: I blamed it on OAM. Before I
could pick up the microphone again ,
another station carne on the air.

"Break-This is L1BEL ••• the VK
station, you're a good 59+2OdB al rrPf
OlH. It appears that the other U is ex
periencing a l efl"4)Oral'y technical proD
lam with his station. I can see no Ol:her
reason lor his allegation that your slg
fIS! was any less than pertect, old man •

•
For a moment. I was speechless.

Then, ye l anomer new pretlx. a ca,
broke in.

"Break-l object 10 the age·ist and
sex lSl language used by L I BEL , • ,
"Old man", indeed! The VK, If you wiSh
10 pursue the maner through the courts,
I lhlnk you have the makings al a pretty
solid legal case • .. CO URT on the......

I I\ad no idea wtlal the Iasl station
was on about, but I was SUO;jenly wide
awaka , lrarocally seaiChing lor my pen
10 Wfite clown al these new callsigns. I
scrambled among lhe callbooks and
notepads before I finally lound It. I
startecl SCfWing, but asM~ would
have it, the pen wouldn't write.

"All stations from VK2SKY, please
stand by, my biro isnl wortong ... "

SUddenly, all Ihree OX stalions
howle d back in u nison , THAT'S
DEFAMATORY/

I bl inked, several times. What had I
... 7

A new voice chirped up (D3FAM, I
think), "YOIJ should be aware lhat 'Biro'
is a registered trademark . Your inler·
ence that the products made by that
co mpany are delect ive in any wa y
leaves you wide open 10 prosecution
under internallonal law. Whal kind 01

Amateur are you, anyway?"
, , •• I •.• • What answer can any

Amateur give 10 that one?

"D3FAM lrom COURT, )ust what are
you ifnplying? Your last commanl has
delamatory implicat ions as we ll , so
walCh your step"

"Hey, you can't ltlreaten me on air
that puis you In breach of ITU reg1Ja.
tion nulTCer ••• um .. . hang on, rve
got a~ of them right tere. Stand by
one ••• -

'\.l BEL here. I think we're getting 011
!he lJack .. . We haven't resolved the
iSSue of L1T1G1B's derogalory signal re
ponlO!he VI< station . It Iff1)Iies ltlalthe
VK'a ability 10 maintain lhe technica l
stanoards 01 his starce Is less than sal
Islactory, not to mention the totatly lin
Justilied crtncism against .• , uh, Ihe
VK, what make 01 rig are you us ing
eere,-

"Yaesu," I replied, as a dull throb
bing developed around my temples.

" . , • yes, against Yaesu . Now we all
know the good slandi ng of Yaesu In the
area 01 field 01 Amaleur commumca
lions, but here we have LlTIGle," he
paus9d for brea th , alleg edly saying
words 10 the effect that the VK's equip
ment is performing badly, due 10 some
unspecified faiture of the manufacturer
10 8<Ilere 10 generally acoepled prlncl
pies of indusllial quakty control , ancllor
the lailure of the VI( station to operate
!he equipment in accordance with lhe
menutacturer's direct ions. II appear,
that L1T1Gf8 is cal lng the VK an Idiot
and, In my opilion, the VI( has an ell·
cBIIent case .. _"

~Hey. 1ook, I never sa . • ."
"Charlie Alpha F'Ml Echo !'ere--did

somebody call me?"
"Hey, CASE's jamming the L! station.

There's potential there .. ..
"You mean, It appears fhat CASE is

jamming , , ..
"Yes, of course, thanks lor mer .. ..
"No problem. l'II send you my bill."
"Gel lost! I didn't as lor your advice."
"True, but yoo 8fXepterJ il. By impli-

calion, we have a ccrurect . . ."
"We do ncir
"L1BEL Irom TORT, lt sounds like

he's calling you a lial, and we aa know
thai .. ..

Once again, they all chorused ,
"THAr s DEFAMATORY,.

"Hey eYel)'OflEl, rve got aJA on ee
packet clUSlef who says he works lor
Yaesu's IegaJ department • • ."

"A1Iegedy III'OI'ks lor . . ..
"Belore I acki oowIedge that tasl: sta

tion, tw::lw rroctl is it going to cost me? •
•

~ak from TR1AL ••• can I remind
you all lhal it's illegal to conduct busi
ness on the Amateur bands?"

I lell I was now on shaky legal
ground coming back on the air •••
lor a whi le, 1 considered taking lagal
advice , bUI it wa s still 10 0 early In
the day to call my SOlici tor. Ins tead,
I lapsed into a troubled sleep. When
I awoke, 20 metres wa s once again
a jungle 01statk:.

Later that day, I finally lhrew away
my copy 01 The ARRL Handbook., and
took out a subscription to The Aus ·
tralian Lawyer.

[The end-tlsual disclaimers , all
ca llsigns (except mine) are Ik:l itious,

any similarity, etc.. etc.]
Sent in by Richard Murnane

VK2SKY, 7/15 Grafton Cf8SC6nl, Dee
Why 2099, pmvk>usly published in his
IocaJ ham rag, "AmaIetR' Ra60 Action.~

Taiwan FAX (rom Ihe Chinese
Taipei Amateur Radio League
(CTARL): We are very pleased to an
ro.rce that the 1st club radio stalion is
now avaiable In Taiwan by CTARL Hq.
The callsign Is BV5Y. OSL via CTARL
Bureau. PO Box 73 , Taipe i 100, Tai
wan, A.O.C. 73 de Bolon LIn, BVSAF,
President ofCTARL

USA D o wn /oaaea (rom Ihe
WA 1YTWPackel 885:

From: KSARH O K5ARH
To: SATOAMSAT
Subject: IARU APPOINTS SATEL

UTE ADVISOA
HR AMSAT NEWS SERVICE BUL·

LETIN 274.01 FROM AMSAT HQ
SILVER SPRING, MD OCTOBER 1,

1994
TO AlL RADIO AMATEURS 8T
IARU Appoints saieune Adviser
In a news release dated 26-SEP-94,

the Internatiooal Amateur RadiO Union
(IARUj announced thaI it has appointed
Hans van de Groenendaal (l S5AKV)
{73 Hambassador 10 Sou", A/rica and
regular con/ribulOfJ 10 the newty creat
ed post 01 IARU satel~ta AcMser. sc
cording 10 the IARU release, the prind
pal task of this posrtion will be to keep
Ihe IAAU AdminiSlrative Counc" in
fo""ed on all tedlnk:al and operational
aspects 01 1tl& Amateur Radio satel ita
Service in order 10 enable the CoJncII
10 ad opl approprlale policies 10 ee
vance the nuerest er me Ama leur
Satellite servce belore the Internation
al Telecommunication Union (ITU) and
regional lelecommunicallons agencies .

The IARU release ecree th at
ZS5AKV, as past President Of Soulhem
Alrican AMSAT and an Executive con
mittee member 0 1 IAR U Region 1,
brings many years of satell ite-related
experience to this appointment. The
IARU release lurther noted lhat lhe ap
poinlment is a direct result of recom
mendations made 10 the IARU Adminis
trauve Counc il by the IARU Ad Hoc
Satellite Advisory Commillee, which
lOOk. up the interim report er ee recent
ly completed IARU Administrative C0m
rnntee meeting in S ingapore. The
IARU release C:Oll.nented that 1tliB ac
tion Is "tangi:lle prool'" of the lARU's in
l erest and irrvO/Vement In the Amateur
satelite serviCe.

The release conlln ued by citing
IARU's many-year role In protecting the
Amaleur Satellile 5eMce, in partic:ular
its wOOl. during the 1979 wond Admin·
istrative Radio Confer9flC8, which led
10 mosl altha present Amateur Satellite
service frequency allocations.

The IARU release also stated that
the "exponenlla l developmenl of new
lecf1no1ogies and ever increasing com
plellity ol Ule Regulatory Agencies, the
IARU Administrative Council deemed ~

necessary to involve itsell closer with
the Amateur Satellite service In order to
represent it effectively on a OOOf'dinatecl
WOf1d·wide basis while cementing its re
lationship with the AMSAT and other
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who have l ull privileges don't like
the heavy pileups when they operate.
Fora long lime I have oItered European
YLs help gelling on th e air here It
they come. h lotJl(s now as II a VI. from
the U.S. will come and operate lor a
little whi le lowards the end 01 Octo-

"".
Finally, I recrer to Infotm you 01

lhe dealh 0 1 Jean Bardos 3A2EE.
""Echo Echo" was one d MMaco's 1Jes:I
known hams and was YfJIty aetNe on a
wide va riety 01 modes . He was
a long -l ime member 01 Ihe council
01 the A.R.M. and will be deeply

miSSed. Best 73! ..

Attf'ntion Morsf' Tulor and Morw T UIOf"
AdvlUK'N EcIldon rt'1~rI'd USl'n.

~Iake HIT we tu.'\'f' your cumnt ..t.drt'Uo
SprdaI u Plrade oD"l'rB will bI' nudled iMrtly.

Don't mills oul

M orse TutOf (jJLis the answer for the
quickest and easiest way

10f" beginners and experts alike,

From the moment you start the easy and speedy
self loading procedure to the day you reach your
goal, Mont' Tulo r t;JL will gently coach you
through the learning process.

Since 1987, OGTE has guided nearly 20,000
hamsandpvspedi\'e hamsarwndthe wor\dlhrough
proven strudurCd lessons and a variety ofcharactcr",
wordand lXlnvenal.ion drills.Straigtt forwBrd mm.1S

make the pI lXCSS simple and fun.
You select the chafactenand !\.Iont' TulorgML

will prepare a random character drill with thos.e
characto:n. Mont' Tulor t;.u makes it easy to
create your own drills or import text tiles. You gn

ncwtype whatyouhearor copyby hand and see, one
l ine al a time, ...'hal the computer!leOl or what you
typed. Pick the Famswurthor the standard method;
seleo.1the tonc frcquencyrnost comfortable foeyou oc
selectyourcodespeed intenths of e woedpcr minute.

You an: always in commaod.
Morse Tulor t;t1U uses your internal

((A speaker or sound board (certified by
~. Creative Labs for all Sound Blaster

Sound products). And, ifyou use a souodboard
. . ' the program suppoee volume control.
Get the w nwaIT the ARRL MUs and u_ to

ClTale practicl'o and tl'St lapn.l\-IOI'lle Tulo r
is approvN for \ 'E naRlll al al1 lf'H'b.

~!hI§H it ()lr fnhrftl8w ",'f 5 1tO'".a ()Irs.. 11*, '~

.A I'1'hn; "r" Nt P'f'!,,,,,,-.:tJeB ,#f it "'tIS uitf to
"'tIS 1otJd!l141f1Nt 11M witlti" /5 ",,-,,1fk8 01 it. 4fliYdI
T'lIIIt 11M'/f~'f "~M1'"L "U k.- ,...,,,,,, It7lPs
ryttdilfiolUl!Sv,,! 1Mr" Ittr<"t it1jNf6 iIJO It·. ",
klkr ,..., tlllfndofttpts · ,('li6YN-f "/3rltH '1trInJ
Mt;vstW P'f'!'(lM I~MfBtfl!fIr", 1M AJ?n. Vi.
,if8Sf' -Tleis ;s d ,",.r,(Njr-t "'4If lOt' tltis
tb /uf" tM ..ttIOt'N Cal- Wdf wwtir t ltt pri:l. 11".8
M.u./8
I·ur all DOS ,:ul11puk r,. ,h a ilahk lhn l lk a k rs. 7.\

~lagJ/in.:. VST. or ,"" 1<.1 S2,) .')~ + $] S&I I
(C,\ r.: ~i d.,:nts add 7.75" " ta x ) til:

(;(;"1"1':. P.O, u..,,, ]·Hl~ , D.:pt. \ IS.

N...wport Ik adl. C,\ 92659
Sp.:.:ilv ~" " or 3' -:' in.:h disk

Morse TU1OI" IjJJ is a trademart. of GGTE.
Sound BIa. lfo<. tIwt Sound BliKler Logo and 1M Sound Blaltef
ComP"\lOlIol'y Logo_ lrademlor1<$ol C,..._ TocholOlog, Ltd.

CIRCLE 193 ON READER SERVICE CARD
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tnut.

reign

).

aCilvities in the Prlnclpality, especially
with vlsiling amateur radio operators.
F11XO and F1RW D came and very
ably ran a long weekend of satell ite
operatiOnS from Monaco. They were
tortunate ern.o;;tl lO have a friend from
lhelr CB days who had somewhere
10 put some ante ooas. In spire 01 taU
surrounding buildings and lJ..Iile noisy
conditions. dley kept a reasonable rale
01 asos !lowing. They had a rather at
tracIlve QSL card pmled lor the ceca....

OE7HPI came and operated rJ'ICbiIe.
handing out OSOs on 40 and 20 me
leIS. WSZPA came with the intention of
operating RTTY and r-' -""".

helping a number 01
U.S. ham s add
Monaco 10 their list 01
countries worked on
RTTY. Unlortunately,
he was not able to
get ee gear coerat
Ing correctly on RT·
TV and re sorted to
operating some SSB

"'" CWo
W hen Monaco

hams vis it me U.S.
we are always asked
for tnre e types 01

contacts: 1) Monaco
on lop band; 2) a YL
contact; and 31aRT
TV c:onlaCl Top band
is quite difliCult. pri
marily because it is
d1ftiWI 10 pull4> any
kind 01 antenna lor
160 meters . There
are a l ew 3A hams
who have Rn y
gear, bUI 10 my
knowledge, I am lhe
only one acuve on
RTTY. A VL contact
Is another story. Most
of the YLs licensed in
Monaco have VHF
only IIckets. The few

Imagine your call sign on
A.R.E. Classic Clockl

• Beautilu l, laminated original artwork.
"Quality quartz movement.
" Suitable for wall or desk (epproll:. 9"x9-
• Runs on one AA battery (Included).
• Only $39.99 (plus $4 .50 shIpping In U.

orders FPO New Hampshire).
• Specify callsign and choice 01 simula t

light oak or blac\( frame.
• send check or money order to:

Amateur Radio Excelle'~'le
Box 1551·Manchester , NH 105

of RTTY Digital Journals was airmailed
to the Nepal Amateur Radio League
(NA-RL) from TlJARC in earty AugUSl,
relaying our "good luck" message 10 the
developing 9Nl amateur community.
Salish 9N 1AA has been activ e on
P8CIOl' these days and is also the key
person gelling things going in NARL
He can be reached via digital as 9N1M
o JASTX.JPN.AS or by aitmal 81 PO
Boll: 4292, Kattnandu, NepaL

HAM EXAM . _ . The fir'sl -eve r na 
IionaI Amateur Radio License Exarm'Ia
lion was held July 10 and 17 in Beijing,
Shanghai, and other big Cities. Thou
sands of people partq:laled in It1e ex
am, and every I8Stee must be a tormal
member 01 CRSA. Ihe Chinese Rad iO
Sports ASSOCiation. Four different class
es 01 licenses are availab le this time,
with Class 3 (CW/SSB) the highest. A
good numbef 01 BG licenses may be reo
leased soon.

AMP & MIKE • .• Right now we are
in dire need 01 a 70cm a~ lot salell ite
uplink and a Veasu mlcrophone thaI fils
It1e FT-726R tl'llllS09iver. Both amp and
mike presently used are mallunctioning
and are hard 10 repaJ". We 1MXIId ecoe
date yovr aid or Donation 10 help China
oblain a lIllIoiiIe 01 bene!" quaity.

STATS • • • As of Se pt ember 3,
1994, BV1QH has WOOled a 10taI 01309
SlatO'ls in 37 CXU1tries on satelites.

TlJAAC can be reached via any Of
the following paths: Pager-2G4-66n
beep 5552 (local only); D9taJ--8Z1OL
o J A5TX .JPN.AS ; Internel 
bz I ql%!aSIKO bbs .arasmith .com or
bZ1~tKObbs. lbc.com.

Daniel Plan 3A2L.Z
B.P. 349
MC98007

Moo""

MONACO

For The Ultimat

Greetings from Monaco. This sum
mer has seen a wide variety 01 ham

AUSTRALIA

PEOPLE 'S
REPUBLIC OF

CHINA

The~ news- In Austraia Is that I
cerce tees are no longer payable for
C8 Radio (Mown more tonnaIy as ee
Citizens RadiO ServiCe). wtIaI has this
got to do with AmaIN' RadIo? Well, it
seems Itlat the regulatory body-lhe
Spectrum Manageme nt Agency
(SMA~as 10 make up the shortfall
somehow, and nmoun are abolnding
that an '1Ixed'" r&Olo sites (e.g. Amateut
repeatelS) wNI attract a fee 01 AU$8001
Nalurally, I wlll report on subsequent
news In a future column.

There is some concern that cnen
eive and possibly defamatory mes
sages can be dlstrtlvted via ee packet
radio syslem , and It appears that the
"Sysop. 01 every BBS in the path can
be held responsible. The Wireless Insti
tute ol Australia (WIA) is looking at ttliS
problem, with a view 10 maldng a rec
ommendation 10 Ihe SMA (before ttIey
do II tor us). It is likely 10 InYoIve some
Iorm 01 authentlcation a1 the originating
BBS, and the system In the USA
(where only the Iirs1 BBS is responsi
ble) Is being looked al It is a shame
IhaI such rneasa-es are deemed 10 be
necessary. but it seems 10 be a reeec
lion 01 society as a whole.

Cheefs lot now. Those with access
10 packe1 or Intemet can contact me as
"V K2 KFU 0 VK2AAB.SVD.
NSW.AUS.OC" and "daveO estCOM.
At!' respectively.

RickNul BZ10L
Room 316 Building 25
TsinghUa Unlversily
BeijirIQ1C1OOEU
PeopJe's Repub/iC oi CtwJa

KATMANDU ••• A g00dwili package

Amateur RadioSatelUte groups.•
In the release, the IARU saki that in

his new capacity and by the powers
delegated to him by the IAAU. ZS5AKV
wi. haw the task Of appointing s0me

one 10 the post ol IARU salellite Fre
quency CocltONtot.

The IAAU said flat ZS5AKV is now
soliCiting nominations lor volunt~

wil ling to serve lhe lunction of IARU
5aIeIile Frequency Coordinator. Such
nominations should be sent 10 him by
FAX al +2703':765-6456 or via INTER
NET at amsaIOUC1Vax.uCUC.za eeroe
31.()CT-94. Hans saicllhat eadl nomi
nation should include a COlT1JlehensiYe
summary ol the ncmlnee's background
and qualificatiOnS. He slated that it is
his intention to di scuss the various
nonWlatlons With major MiSAT groups
in order 10 seek their recommendations.
He uooescceo the Importance of find
I'lg !he right person 10 be appointed 10
ttlis very Important job.

DavidHotsIal VK2KFlJ
p.o. &»t 257
watvoonga NSW2076....-
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"I'd like to see one license exam which
tests for technical knowledge and not

code skill, and which would then entitle
everyone to use all ham frequencies. "

C&pita' """".., .....,. You've Wortted II Been There

-.......'"
«e""""'"
Bandar sen Begawan
Kola Klnabatu
Noumea
Kingstown
Papaele

Kabu'
CcIombo
Dares salaam
......"
swa
RoadTown

51. """'"
acseec
Point-a-Pilre
Fon-du-France
Bridgetown
Pago Pego
SI. George's""'_
Pan of Spain-Wdlenstad

""""'on
""""""aasse T"""
O'''''''own
The Valley
Kuching
Kuala Lumpur
crencne Amalie

liCensing- lhat did the damage, not
trl8 actua lity. It 81 staned with an edi
IOria l in the February 1963 issue 01
OST which said tMI the Leap ten
something was wrong with amateur
radio and somelh lng oughl to be
done about it . They didn't say what
was wroog exactly, so there was no
way to argue, The Implication was
that by going back to the pre·WWll II·
censing system of two license class
es, A and B, lhallhe problems, what
ever they were, would be fixed. This
al came about when the HUdson Di
viSiOn director, multimilliOnaire Mort
Kahn W2KR, who actually was run
ning the League after his successfJJ
overthrow 01 General Manager Bud
long W1BUD, proposed the ctlange.

The ARRL Board refused 10 touch
this hot potato al their yearty boa rd
meeling, puttlng it In the hands of Ihe
executive ccmmmee . which w as
dominated by Kahn. Kahn then sent
a petitiOn 10 the FCC without even In
forming the ecero. much less getting
their okay, The petition asked that
General Class sceosees be forced 10
get an Advanced Class if they want
ed to continue 10 operate on the 15
20-40-60 meter phone bands, as it
was before The War. The "incenllll8"
pan was thalli you wanted 10 contin
ue operating on phone you had to up
grade. With over 90% 01 hams coer
aUng on ebcoe, this was a devastat
ing blow to the Generals.

Tens of thousands , who d idn'l
want to have to take lhe test, just
gave up and SOld their ham stallons
for whatever they cou ld gel. Ham
gear was soon going for 10e on the
dollar, whiCh caused the sale of new
ham gear to plummet by almost 90%,
This not only put virtually every ham
manufacturer out 01 business. II also
killed oft over 85% of me ham radio
stores, and all this happened In eeout
one yea r. Blown away we re Ha Ul
cre ne rs . Hammarlund , Nal lonal,
M illen, Mulli-Elmac, Gonset, B&W,
Lakeshore Industries, cenlral Elec
IroniCs, Sideball(! Engineers, Thor
darson, Stancor, and so on . Collins
Slopped all further development of
new models all(! moved their manu
facturing lor the military 10 Japan.

It took five years for the FCC to fi
nally act on tne petit ion , Th e bllter
fight 1 put up against it in 73 maga
zine resulted in the FCC taking away
only hall otme pholl8 bands from the
General Class Instead of aD01 them,
and this despite Iremendous pres
su re from the ARRL and what was
left of their ever-obedient allilialad
CU>s. The end resutt was hI Gener
als, if they wanted 10 work much OX,
had no choice but 10 gel their Ad
vanced or Ex tra Class licenses.
ThaI'S the incentive of "incentive Ii ·
censing."

Frankly, I see no good reason to
day for so many license classes. I'd
like to see one lice nse exam which
lests lor technieal knowledge all(! not
code skill, and wtliCh would then enll
tle everyone 10 use al ham freqoen.
ces. I'd ~ke to see ham clubs recruit,

te nd 10 mention il Irequently. And
since this catastrophe took place 30
years ago, newer readers are often
conf used , tendi ng to Ihlnk it has
somethi ng to do with Ihe current li
cen sing system, wh ich seems in
nocuous enough .

I've printed all th is stuff before ,
Many limes. BUI for those who are
new, I'll cover the ground again so
you'Q know more about why the h0b
by is In the shape it's In today.

It was the perception 01 "V1centive

zine threatened to sue them, so they
had to change it at the last minute. I
wish they'd called it "73." Maybe their
next CD wiRgo thaI route. The esc is
by Last Reson Reco rds . You'll be
able 10 buy it direct from Last Resort ,
or from Uncle Wayne's Bookshed,

Now, let 's get the CD and start
sending lhe digital information on the
CD over lhe air. Yes, irs legal 10 send
music over the air .. , il you do it digi
tally.

Incentl.... Ucenslng?

Since "Incenti ve Licensing" was
the biggest disaster to ever hit ham
raoc. with the fallout Sli" being felt, I

tower anymore'" There 's one about
"The trip to Dayton: where All(!rew
and Ussa spent their honeymoon at
It1e HamVenlOO. And f loved "Rootu
ma Bou nd ," ano l her uxcecrucn
song. The musiC varies from country
to soft rock and it's great stuff. Give
yourself one of these for Christmas,
and Ihen OBI some lor tnencs. Ham
friends, 01 course, But then , wnat
else have you?

The CD tit le is "'Seek YOU." They
wanted to cell it "CO" but CO mage-

$24.97. Your cncce. They get the
same magazine either way. This is
just a test of how cheap you are . II
you've read any 01 my travel booklets
you know how It1rilty I am. Thrifty, not
cheap.

There's another gift you might con.
sider lor your ham friends. This is me
first compact disc of ham music. Ham
musiC? The songs were written and
sung by Andrew Hl.Iddleslon eoe Us
sa ladefoged, OZ1AOL and OZ1XY,
and t hey 're good. Da rned good l
There's one on DXpeditions, another
on Morse Code , and tne XYL's
lament thai he's "Always on the air."
Andy says, "I'm nol climbing up the

HoHo Ho

Yes, kJll(!ly santa, lhat cheap old
codger, will be around, nagging you
10 give presents In tws name. WeU, II
is the time 01 year 10 remind frtends
thai you haven't yet won !hat coveted
OST Silent Key Award. You're proba.

bIy expecting me to suggest you take
care of th is wilh twelve monthly reo
mlnde rs of your Ihoughtl ulne ss,
namely a g ifl sub sc r iption to 73,
right? Hmm, if I'd thought about it,
that would have been my recommen
dal lon. I'd have mentioned that I have
a choice for you, me el cbeepo gift
Qbscriplion, which is $1 9.97, Of' the
delux a gil t subscription , which is

NEVER SAY DIE

Heck, I've visited all of these coun
tries. have operated from most, have
Iriends there , and stili there are a
couple I'd have to make an educated
guess on the capllal. Well , what did
you expect , something easy like
Parls orMonl~?

Step one Is 10 gel your Advanced
license. Step two is 10 move your
family to some place where you can
pul up a nice big lower and a beam.
Remember whars Important in life.
You're going 10 need a kilowatt, how·
BI/Sr a home-built Unear or one
bought secondhand win keep the cost
down. Unears ara easy 10 build.
Then, you're going to need 10 have
your own business 80 you'll be able
to lake time 0 11 when the bands are
open or DXpedltions are on.

Sure, you can work 'em with 100
watts and a cipole, but you.. be trad
Ing a bunch of lime lor your chintzi ·
ness. For instance, when I operated
from Kabut I could hear the Big Guns
almost every night. The kilowatts with
triband beams came through about
len nights a month. The t oc-weners
could only be heard one or reo nights
a month.

Worse, wtlen your signal Is weak
and you 're flgh llng hundreds oj other
equally weak nxers. you are unlikely
to get more than a Signal report . It's
no fun lor someone in a rare country
to try and hear your puny Sig\aJs tor
long ""'tad.

I remember visiting Mike ErcoIino,
trl8 president of Telrex Antemas. He
had a CollinS KW-1 "II and one of his
big Telrex antennas, He called CO
Burma and we sat and lis tened to
several XZS answering his call. I was
Impressed . UlIle did I imagine that
ten years later I'd be visiting these
name. If you can get a lour-element
20m beam up around 70 leet, and
put a pair 01 shoes on your "II, you
too can have 'em answering your
cas f rom ra ra s pots a round the
world. And you can actually sit !hefe
and have real conversallons wilh
some fascinating people.

The tlard pan Is oetting a good o
calion. You're never going to be a Big
Gun II you live In an apa rtment . You
need some room for that tower.
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Ham Doings Around the World

L.isIings are free 01 chargB as space perrOOs. PIeasB senr:1 us )'OtoI" Special Event
lWO months in advanc8 0I1Ile issue )IOU want if 10 appear in. Frx exany>/l9. I )IOU
want 1110 appear in IIle Janual)' issue. '"' should receive it by Ct10ber 31. Pro
vi09 • crear. concise st.mrnB1)' 01 ftle essential details abouI your SpedaJ Event

DEC 3

GREENSBORO, Ne The 14111 annual
Greater Greensboro Hamfesl and Com
puter Show will be sponsored by !he 76
Group at Greensboro Coliseum cern
plek SpeclaI Events center, 1921 West
lee st, 9 AM-4 PM. Flea M8f1<et. C0m
mercial Booths. VE Exams (pre-regis
ter) , Co mputers , mora. Talk-in on
1. S.250H and 146.760H ContaC1 76
~, P.O. Box 7862, GlM"ISbottl NC
2741 7ofJ862, rx call REALTALK, (9 10)
299-2525. Enter 0076at the prompL
MES.......Z The Supers tilion ARC
Hamlest wi" be held al Mesa Communi
ty College campus, NE comer of Dob
son Rd. & SR 60 (Superslilion Free
way). For Info, call (602) 898-9158.
NORTH OLMSTED, OH The North
Coast "'RC Fall Hamfest will be hekl at
St Clarence Cturch, 30106 Lorain Rd.,
8 AM-2 PM. sene al 0600 AM. Ven
dors purchasing lour or more lables
may set up Fri . eve . 7 PM-1 0 PM.
Reserva t io n payments must be reo
ceived (wiltl SASE) by Nov. 26Ifl. 5end
to Olin Sarama KB8A., 15591 Raaa
maker Blvd., Brook Park OH 44142.
Tal. (216) 267-5083, or connect to lI1e
NCARC Packet BBS, 'C NOBM" on
145.73. Dial (2 16) 779-6:350 and use
the commands: 0 NCARClHAMFEST.
tOC and 0 NCARCIHAMFEST. INF.

Talk-in 001 45.29 and 224.76 Aptrs.

DEC "

HAZEL PARK, MI Hazel Park H.S.,
23400 Hughes St., will be the location
lor the 29th Annual Swap and Shop
sponsored by the Hazel Palf< ARC. Ad
mission $4, tables $13 (chlldl must be
sent, no reservations by phone). Talk....
on 146.64(-) (DART). For info. tables,
tickets, wrife to HPARC, Box 368, Hazel
Parle M/48030.

DEC 10

FARIBAUL.T, MN The annual Courage
center Handi-Ham Winter Hamfest will
be hek:l at the Eagles Club, starting with
registration at 8:30 AM. There will be a
Handl-Ham Equipment Auction, Flea
Marl<el, Dinner at Noon, and Program.
Talk-in on 19179. Contact Don Franz
WORT. 1114 Ftank Ave., Aben LfIB IrAN
56C07.
JACKSONVIL.LE. IL. Three major
diAlS are comillQ together to sponsor a
Superfast at 8 AM In the Turner Jr. H.S.
VE Exams, Ftea Marllet. Ctafts wel_
come. Contae1 TII7I ClJiJders, (2 1n 245
2061. Talk-ln on 146.n S Rptr., and on
146.52.

JAN 8

MIL.WAUKEE, WI The aarc annual
Mid-Winter Swaplesl will be held al the

Waukesha Co. Ekpo Center Forum
from 8 AM-2 PM. Advance reservaton
deadline is Dec. zaro. VE exam s:
please pre -regtster, Sponsored by the
West Allis RAC. Write with SASE to
WARAC SwapteSl, P.O. Box 1072, MIl
waukee WI 53201.

SPECIAL EVENT STATIONS

DEC 2

SAN ANG El.O, TX The San Angelo
AR C wit t operate W5QX De c. 2nd
1500Z-2200Z Dec . 41h, 10 celebrate
Christmas at Old Fort Concho. Opera
tion will be in the General portions of
the 40, 20, 1Sm subbands, and the
NOViCe 10m sctceor. For a certificate,
send 9" k 12" SASE to AB5BG, 1210
AtO'nOrB. San Angelo TX 76905.

DEC 10-11

BETHLEHEM, IN The Clalf< County
ARC wiI operate W9W'M to celebrate
the Holiday Season. Operation win be
in the General 8O-15tn phone band. the
Novice 10m sl.tlband, and on zm. For a
eernneete. send OSl. and SASE 10
CCARC, P.O. Box 532, Jeffersonville IN
47130.
KIMBERLING CITY, MO The Kimber
lin g ARC w ill ope ra te NOOG from
15OOZ·1 900Z boll1 days (Dec. 10 & 11).

Operation will be trcm the Port 0 1
L.ights, a 1 1/2 mi. drive through an ani
mated Wonderland of L.ights. This event
is being sponsored by Table Rock
LakelKirrtlerling City Area Chamber of
Commerce. Look lor them in the lower
portions 01 the 80. 40, 20. and 1Sm
bands. For a certificate , seod OSL. and
SASE to Chamber 01 Commerce. P.O.
Box495, Kimberling City MO 65686.

DEC 17-18

NAZARETM. PA The Delaware-l.ehigh
ARC wi" operate W30K 1400Z-Q200Z
Dec. 17-18 from the Christmas City.
Freq uencies: 3 .96S, 7 .26S, 14 .26S,
21.365 and 28.36S. For a cenucete.
send a SL and SAS E to D LAR C,
RD4, Greystone Bldg., Nazare fh PA
'8064.

JAN 1

LOS ANGELES, CA The Spanish Inn
Western ARC wil l operate from Los An
geles CA USA, and from central ancl
South America 1600 UTe-2400 UTC to
celebrate "Feliz Ano Nuevo America"
Frequenc ies: 21.340 USB and 7.260
LSB MHz. Usten lOf Slations N6TOO,
KC6GJD , N6TBXfTG8 and L.U9FAN .
FOf a cerneceie, send OSL. to Spanish
In/'I Wes/em ARC, P.O. Box 2082, Seal
Beach CA 90740 USA . iii

Why Take
Chances?

EXPEDITED ORDER
SERVICE FOR:

Gero<aJ CoomJnicabon ' Irdlslrv' Marne VHF
Scamers ' Amateur Bands ' M'ooproc:essor

ExperJronlaI

Gel your FREE 1994 Calalog!
CALL TOLLFREE: 1-8IXJ-JAN-XTAL

ClRCU 240 ON REAOEA SERVICE. CARD

Measure Up With Coaxial Dynamics
Model 81000A RF Directional Wattmeter
M odel 81000A is a thoroughly engineered, portable, insertion type wattmeter
designed to measure both FWDfRFL
C. W. power in ccexiat transmission lines.
81000A is comprised of a built-in line
section, direct reading a-scare
meter protected by a shock-p roof
housing. Ouick-metcn connectors,
plus a complete selection of plug-in
elements. g ives the FRONT RUNNER
reliability, durability, flexibility
and adaptability with a two year
warran ty.
Contact us for yo ur nearest
authorized Coaxial Dynamics
representative or distributor in
our world-wide sales network.

COAXIAL
DYNAMICS,
INC.

15210 Ind ustria l Parkway
Cleveland, Ohio 44135
216-267-2233
1-800-COAXIAL
FAX: 216-267-3142

service and Dependability...A Part of Every Product

CIRCLE 188 ON REAOER SERVICE CARD

73 Amateur Radio Today' December, 1994 n



" It's my goal to get radio clubs going
in schools again, and to get our

schools to teach the fundamentals of
radio and electronics, just as they do

physics, chemistry, and biology. "

teach the Iheoty and operatM'lg skillS,
and license newcomers , , , and to be
responSible lot their recruits. I'd like
to see clubs have the power to li
cense and ee-ucense. and get the
FCC out of our hair as much as cos
sible.

When we get interested in RTTY
we have to learn aboul it. Ditto satel
eee. packet, sew-seen. and so on ,
These Interests are an incentive lor

continUed learning.
Mort Kahn'S "incentive liCensing."

wtIk:h was enthuSiastieally promoted
by Bill Orr W6SAI, was the worst ots
aster ever su"ered by the hobby. It
put all the American meoutecture rs
out 01 business at the right time to
open it up lOt the Japanese to domi
nate the industry worldwide. Worse,
one other result was me demise ol
over 95% 01 our school radio enos.
th u s stoppIng t he recrui ting 0 1
I&&nagers into the hobby. There went
me inlrastructure which brought us
most of our new licensees. Belore
Kahn's petition, over 60% 01 our new
hams were teenagers . Now it's
around 11 %. This has stopped over
two milliOn youngst8fS from pursuing
high -tech careers who emerwree
would have. How much of a di ffer 
ence would two minion more seen-

lists, engineers and teehnlclanS have
made to the growth 0 1 our American
electronics Industry?

While we were stopping ha m
growth in America !he Japanese were
moving in the opposite direction. They
introd uced a no-ecce license which
allowed 10 wall phone operation on
lhe low bandS. This helped spur the

development 01 ham rad io clubs in
every school in Japan. They soon had
lwice as many licensed amateurs as
we, and with only half our pop!Aalion .
This resulted in millions 0 1 Ihe ir
youngsters going lor high·tech ca
reers , mak ing possible their world
domination 01 the consumer and other
electronics industries.

Now stop asking about "incenlive
licensing." II's my goal to get radio
dubs going In schools again , and 10
get our schools to teach me tunoa-

mentals of radio and electronics, just

as Ittey do physics, chemistI)', and bi
ology. II we can get millions 01 kids
Interested In the hobby, we'll not only
keep our ham banos, we'll be able 10
rebuild our electronics industry.

We know that electronics is a key
to our success In competition with the
other developed coontnes. yet we're

doing almost nothing to build the
naaOSd high-tech workforce.

n.. 73 Inlem . tlona! Column

Having visited hams in over a hun
dred countries, and having DXed lrom
most 01 them, I'm guilty 0 1 trying to
force the 73 readers to be more Inter
ested in DX than is reasonabl&. And
now, wilh an ever higher percentage
01 hams being recee. the general in
terest in DX has been laUing off, as
we've notioed in our readel' polls.

When I Slop to think aocet it and

put it in perspective. I can under
stand. DXing is only a small facet of

amateur radio, and a good deal of lhe
Ops interested in work ing DX are
afte r DXCC and other awards, Few
seem to be really Interested In talking
with DX cps. Hello, send a card, bye.
Thus the low scores l or th e "73
IntemationalR column.

Amie .Johnson N1SAC has done a
line job of getting reports lrom DXers
all around the world tor the column
lor the last l ive years. And belore him
Dick Pheni;w;: handled it, but Ihen he
retired to a cabin in lhe super boon
docks. I l irst mel Dick when I visited
the San Franc isco Mensa grou p
about 20 years ago. He lhen moved
back to New Hampshire and was part
of the Mensa group here, where I
was the Local secretaI)' lor around
15 years.

I do hope our Hambassadors will
continue to send us news 01 what's
going on tnat we can use in our Let
ters column. And, il I can get things
worIling smoothly again, maytle 1'. be
able 10 viSit more 01 them personally.
I st ill want to viSit et least 70 more
countries belore winning my Sil ent
Key Award from OST. III

Setving the LORD
Since 1987

THE POWER STATION
The POWER STATION is a 12V x 7 AmpHr gel-cell
battery complete with voltmeter, wall charger and a
cord for charging via automobiles. It will power most

HT's at 5 Watts for 2-4 weeks (depending upon how long-winded you
are). Also VHF, UHF, ORP, or HF mobiles such as the KENWOOD TS·50
(at SOW). There are no hidden costs, all you need is your mobile, HT
power cord or cigarette lighter adapter.

The POWER STATION provides 12V from a cigarette plug and has two
recessed terminals for hardwiring . A mini-phone jack with regulated 3V,
6V, or 9V output can be used separately for CD players, Walkmans, etc.
THE POWER STATION can be charged in an automobile in only 3 hours,
or in the home in 8 hours. The charger will automatically shut off when the
battery is completely charged, so you can charge it even when it has only
been slightly discharged, (unlike Ni-Cads that have memory). Our charg
ing ci rcuit uses voltage sensing circuitry, other brands are timed chargers
which always charge the battery a full cycle, this damages their battery
and shortens its'life if it only needs a partial charge. The POWER STATION
has a voltmeter that shows the exact state of charge of the battery, not
worthless idiot lights that tell you ··YOUR BATTERY IS NOW DEAD." The
voltmeter can even be used to measure voltages of other sources.
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To order, send check or money order for $49.95 +
$8 .50 for shipping, a long w ith your shipping address
and telephone number to :

Joe Brancato

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

CA ReSldenlS AdlS 8 ,,<1"4 Selts Tn. Aluh. H.*, iL ,nd C,nd"n
RftoOents. plene sena U.S . Money ()roer 0\ S11.10 $hoppo'IQ.

1f }'OJ wish TT'O)'8 imormaboo pleasa sencl a SASE to~ aIxM! Address, FOf
COD oroers. ClI~ (310) <133-5860. OIJISloe of CA OnH~ only call (eooJ 933
HAM4 and leave a message, Dea~' InqUIres 1''''led,

CIRCLE 38<1 ON REA OER S ERVIC E CAR D



DECEMBER 1994
SUN MON TUE WED THU FRI SAT

1 G 2 G-f 3 F-P

4 P 5 P·F 6 F 7 G-F B F 9 F-G 10 F

11 F-G t2 G 13 G-F 14 F 15 F-G 16 G-f 17 F

16F 19 F-G 20 F-G 2t F 22 F-P 23 P 24 P-F

25F 26 F 27 F.Q 28 F-G 29 G-F 30 F 31 FoG

WANTED: Electron nees. ICS, Semi
conduc to rs . ASTRAL, P.O. Box
701ST, Linden NJ 07036. Ca ll
(800)668-8461. BNB307

KENWOOD AUTHORIZED REPAIR.
Also lCOM. Yaeso. GROTON ELEC
TRONICS, Bo x 319, Groton MA
01450. {508}448-3322. BNB310

UNIQUE INDOORJOUTDOOR AN
TENNA gives 30 dB gain on 160m
10m. Plans: $6.95. BOB CHRISTIE
AA2KE . 215·28 Spencer Ave.,
Queens Village NY 11427. BNB31 9

BNB292

GMRS: ALTERN ATIVE TO CB AND
HAM RADIO . Great for travel ing.
camping or Olher fa mily use. 2ed.
Send $3.00 10: Neilerd, KGSEP, 2695
Haystack Dr., Colorado Springs CO
80922. BNB326

COMMODORE 64 REPAIR. Fast tum
around . SOUTHERN TECHNOLO
GIES AMATEUR RADIO, 10715 SW
190th s t reet ' 9 . Miami FL 33 157.
(305)238-3321. BNB295

KIT BUILDER S- NEW. SYNTHE
SIZED qrp TransmitterfTransceiver,
the ARK4. FIJI Transceiver Kit ",tease
only $1 99.95. One board. no wiring.
to p quali ty components & PCB.
GUARANTEED TO WORK. For InfO
send SASE; calliWrite 10 order: S & S
ENGINEERING. 14102 arcen Road,
Smi thsbu rg MD 2 1783; (30 1)416
0661. BNB304

PROGRAMMABLE COUN TER 
Wo!ks with ANY VfO Rig! Get a digi
tal display lor your rig. 100 Hz resc*J.
lion. You can read !he Il.ned lreq.JllOCy

directly, no need 10 calculate ol1sets.
Counts to 40 Mhz . up OR do",n .
Counte r Kil . $69. 95; Kit w/case ,
$99,95; Assembled w/case. $139.95.
GUARANTEED TO WORK. For info

ATTENTION HAMSI Subscribe 10 6- send SASE: C3ll1wri1e to Older: S & S
50 Worldwide lot Six Merer Enthusi- ENGINEERING, 14102 Browon Road.
aSfs, OX Digest for DX Chasers. or Smil hsburg MD 21183; (30 1)416-
The NovicelTech Report. Call 0661. BNB334
(817}694-4047 or FAX (8 17)694-2522. Continuer:/ on page 81
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DWYER WIND SPEED INDICATOR
only $55.00 plus $4 .00 SM. For home
or oIfiC:e. Accurate. low ros1.. pradical.
Roof mounted picIu4). Send check or
M.O. to: RAD--UON COMPANY, 0ep1
A. Box 151, Maral ho n NY 13803 
0751. (NY Residents add Sales Tax)

BNB285

aSL SAMPLES - 50 cents. SAM
CARDS, 48 Monte Carlo Dr.• Pitts
burgh PA 15239. BNB275

The dHdllM for the J l nu.ry 19M el.,.

Ifflrtd *' MCtIon It No.amber 10,11M.

Tum yQU' old ham IIf'ld oompu18f gear Into cash now. Sure. you can wail for a hamIesl to
Iry and <Unp ~. but you II.ncI<Io you" geT • la, mDnI I'lNalistic price If you haWl • 0Ul ..nor.
100.000 .:0.... hllm~ bu)w1; e.tI _ ...... Ite lew huncfrecl local~ WIIho come
by. lea "*'<et tilllIe, Ooedr. ycu 1ftIC:.~. ee&fIr rod closlIl ">ell Ind get cash lor
)'l:U' twn ..-.:I~ ge.- bebe ... 100 (ll(f 10 __ You Ilrow~.. IIllt going 10 use •
~ ec ..,ny IeoIwII totygur llIil);)w 10hoor OIA? ThIll .... iBn, gMIIng q ~

The 13 FIN MaIQl, Banet W Buy, 005ls you~ (amoM)-<:ornes 10 35 cents •
""'I:lfd lor irdYidual (fIOfICOIl'fIIet Ids Ind SUIO. lfIIOfd lor Wilil118fOalllds. Don' plan on
IeIing a long $lory UM atItIreYialiore. CflII'll It in. But be hQnesl. Then:!.e pIerCy 011 t"err-.
who love tofi. 'hngs, 10 d It doesn, wor1t, MY so.

Mek, your ~st. counllhe WOl'ds,lncluding yoor call . address and phone number, Include a
c:hed< or your credit card nu rrber and e~pjralion, Hyou're placing a eonvne reial ad. include
an additional phone numbltr. $8plllrate hom your ad.

nn If; 1~ rnagaMa, not 1 daily~. so~" 1 oouple Il'ICll'"Itla beIore the
Don _ ; It*1 be prepared. I you gM kIO m&r'Iy caIt. you priced • •'0oס1 • you don't get
.-..y call. too I'igh.

So gM 1Iu5y, Blow h duG 01. cn.d< , ,,,,yl_,,, out. rnaIte _. slilI wcrt<s rlgtC and
rn.r,ile you l*l help make 1 hem ......... __ nght and rn.r,ile you ean hloIp ......., •
ham 'lli :CI'. or...., oIcIlinW' I\aR)y wrlI'I \hal ng you'" not uan;;J now. Or)CU migtlI gel
busyon )OUt eomp..iler and put Io\letf* 1 b1of smalllIMrlp;ut$ 10 Mrd to thoae "'rested?

Send)CU1 ads and payment to !he 73 MagaMa. Baner 'r( BU). 70 At. 202N. Pele<bo1
ough NH O3o'SEl II'"(III"l M1 lor \tle phone cal ls.

WANTED : AUDIO EQUIPMENT,
'nee. Solid Stale. Mclntosh, Marantz.
Tamay. EV-Palridans, Westem EIec
We, Naka mlch l preferred. John.
(410)465-2699. BNB258

KPC-3 WINDOWS TERMINAL PRO
GRAM User friendly Split Screen. 400
line Scrollback Buller, Save & Send
files ea sily. 3D Command Buttons,
$29 .95 or SASE for FREE detalls .
COMTAEK P.O. Boll 4101. Concord
NH 03302..(101. 8NB211

SUPERFAST MORSE CODE SU
PEREASY. Subl im inal cassene,
$12.00. LEARN MORSE CODE IN 1
HOUR. Amazing Sl.JiP8!easy technique,
$12.00 . Both , $20.00. Moneyback
gua ran tee. Free ca ta log : SASE ,
BAHR·T1, 150 Greenlield, Blooming
dale 1l 60108. BNB221

ROANOKE DOPPLER PC BOARDS
$49.95 ea. ABSCK, en1 AoIIing H~1s

Dr., North Riehland Hills, TX 76180.
BNB240

AU ABOUT CRYSTAL SETS. The0
ry and conslruction 01 crystal set ra
dios. $9.95 eecn. ppc:I USA. Send to:
ALLABOUT BOOKS. Dep t. S, P.O.
Box 22366, san Diego CA 92192.

BNB200

Jim Gray W1XU
will CICO.II' et.lri"ll moll dllys 0Ul to 1,000 .......
Dr MI• .-.clIO 2.000 "*' at niIt'l~ IhlI baod-..

For you rl8Wttf opef.IOf1l w!lO ....ve no!
MId hough • QOIliPWl' ...-.spot cydll. ...
... be tome graaI ... rpnses in lIor. . listen.........
" .....

ThI, wmalso be. vary good OX band aile<
dark, and sloce CRN ~ low. signals ought to
be vtr)' l!Iadable ••• ewn weaker lIIWS. Peal<
OX ooeurs around IIIiOiYllocallimlllnd;.st
belen~_~... ,,"80..-.
this month. Short skip • righI .. CICCIM' he
~ out to 2,000 ",..,.,. Isn' .........tinll
heM _ of 0Ul' "oldeIt' 1)Wlds, 80 Ind 20, ant
!he best In these -.-1 The llIcHiInon~
what they wet. llc:lInv when they "got" these
band, tot arnateu.. WIly baclc when.

160 .......

You "lop band'" opeo.l\;h~ will loW thi. band
in Dec:emb&r: OX 0J*Wl9S 10~ east from
l'OU" IocItions. pelIkng ..-o<nl1l'il:hgt1 (Eu
rope, *-l..-.d bofMllhe IOlAh n west ee
Iotw SInise. N9 OllIe $hOI! skip shcUd also
be good !rom IkIsk 10 dawn,~ Dlger lid
ar. On H•• band. use verticil an.anna. 10
lransmil and horiwntal .mem&lllor rec<eiv'ng,
prellll'ably Beverage artemas d you have \he
room. Low noise and minor slatic wi. make

...- iii
EASTERN UNITED STATES TO'- • • • • • • • • • • • ••• • • • • • • •• • • •• • • • • • • • • •

~ • • • • • •• • • ". •
~ . • ".• •• • • • • • • •
• • • •• •
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Jiin Gilly WlXU
2'0 &st C1lefNu Cide
hyson AZ /ISSof1

..-.
Oayligl'llllOulS $I1Quld be PII~lty

good b' ox ...~ I'l spIe of II&
pIt.sad eondot>ons in goena.... . and
)CU may.-, rod .. band CII*' l.Ql
modriltrl. PelIkI 0U'I'I1o CXlCUI jus! af
ter suntise lnl Ipje aIlemoon kIcaIIy.
lithe band~. Slay open eher dark.
look for openings into SouItI Amenca.
and __ AnIatclica. Also. dur'ng the
diy, you .. lind considelllble short
.ap. AI of wI'Iictl .-wII IlaI 20~
telllI'icUd be)WI PRIIoE OX 1lAt«).
(See l!I) mele'S, 100.)

30 1nll 40 ......

Expect 1II1l111'tsrroon end lMIIling
ope ning$ InlO Eu,ope end Al riee
. ..;nging 10000 tl'l aUal sundown lor a
few hou... D.4 the IolUF Id. below 7
LUtz lilt", i'l the e'o<U1illg. Sholl skip

1'," 1UIll you"~ hoi "eudliOl'-
lhS nu*l ITllCh to be desiIed .. • pII1lC-
uIeII) on ..........,.. Ths ill GIl 10-.. fac
ta ll . whiCh include geners l declin, in 11'1,
IUI'l8pCll nuntMl... seasonal corIIitions. lWId Ju$t
plain cnan:e. You1 also nOlice ItIetlhere aren·t
many dayl MIictl csn be dauifiad as GOOD.
so you1111lw to mal<e Ihf best out 01 WhsI:'.
.n' .... from .... chart YOAJI best chirceI_
on clap'" Ihow GOOD Of FAIR 10 GOOD
Ir8'lClI. The..-ly POOR days _ e'._Md 10
be I'llI <4tl1l'ld 23111. ........ rest &tI~
to..1ll or .....)' lrom GOOO . n )"OU w"" to
iTIlke the besl we 01 hi d'IaIL chlld< WKV II:
18 minutes pall ..,. hour I« lheiI propagation
rtl)Orts and we the irlonnation you !lilt which
desell bes loday'. and lo morrow's 10rc..lsd
'conditions.' C)de 22 look. as I • may llIach
ill f\8lII 500nlII .... most b'eca$lers had 0IIgi
naIy t"ooI.o\1t. ,,__,. sorr_'llIln 1995. ThIll
"-- ...... Cyde 22 t8I been • 11'IoII8I ....
normII~ wee h lilt low poinI 01 Cyde
21 In oee.,il)IO 1986 •.• juII nine~ 1ft.
.lIad 01 Ill' _"ll" n .2 )"". Some sun
..\I:l'eI$ ... now say;ng .... lhs cycles ... re
ally 22 yea.. In IsogIh lnl lflal tile 11 -y&81 pM
ods are just perturbations in lhe larger cycle ...
.cmettoinlll don' ) st believe. but am willing kl
eanliclel, He..·• your banO-by·band tOllCll lI..........
101nll12 ......

Only oc:c..ionaI F2 openio 98 to
toe ropa on GOOD dayllUIng drly
I9lI houIs.. Not much .poqck: E Of
I/lOIt skip propagation ClII'I be alplC\'
ad Skip is where you fi l'"(l • • 10 keep
looking and hopjng. Somslimes reo
sulll s re spec1aCular on I IUpflO5edy
"dead' band. Really good -glin' an
lennas can help 1 Iol Ihi. mont lL A.............
UInll17 ......

F~ good OX no the Sou1hem
H,mispllert during dly llghl !'lours
lrom noon 10 surl$lll .l:Iail ~me. and
short skip lrom IUl'irise to 1UIl88t. but
e xpect lhe band 10 close soon altar.......



..----

pager·style vibrator. Aller recording .
the data can be downloaded inlo a
~er USing the software supplie<:I
and an optional TIl 10 R5-232C c0n

verter.
In drive-by mode. the buiQ in beeper

signals when the scout records a new
frequency wilh a double beep. A Single
beep indicateS a repeat hit Because the
Scout is automatic. the drlvet is not dis

lraeted. but can easily moni1or actiVity.
The Sooul runs on a high capacity

NiCd battery pack has a wide variety of
power options, and comes with an AC
adapler charger. 3.5" disk with PC
corfl)8li>le ul~iIies. and a oornprehen
slve owner 's manual. The Scout is
priced at $399. For seiee or technical
information contact Optoelectron ics,
Inc., 582 1 NE 14th Ave.• Ft. uusa
erda/e. FL 33334; (305) 77102050.
FAX (305) n'-2052. Or circle Reader
servce No. 207.

used as an antenna lor
shorl -range communiCa
~.NoeK~mal~r

is required; the Power
Checke r is powered
purely by the RF applied.

The PC705 is priced
at $39 .95 (plus $2 .90
Rrst Class sliippiilgl. For
more Information or to or
der co ntact RadiO De
vices, 32 Queens Vie w
Road. Mar lboro. MA
0 1752; (SOB) 480-05C2.
Or ci rcle Reader ServiCe
No. 204.

The MFJ-8400W ls the same rad io,
prewired a nd tested, and priced at
$89 .95. The mstrocncn manual is
available free of charge. For more in
formation or to order visit your favorite
dealer or contact MFJ Emerprises.
Inc., P.O. Box 4 94, MiSSi5Sippi Stale.
MS 39762; (voice) (601) 323-5869.
FAX (60 1) 323-6551. (orders) (800)
647-1800. O r circle Reader Service
No. 201.

OPTOELECTRONICS
Here's a new

device not Intend
ed to be used as
a test inStrument,
but rather to de
tect radio trans
mille rs in l he
ne ar f ie ld . The
Scoul eurc meu
cally IInds and
records frequen
cies and tunes a

receiver. It is the first such device Cf8·
ated lor this purpose.

For walk-by appllcalions, the Scout
can automat ically detect and record
200 1,Xl~ fmq..oencieS and l,4) 10 250
repeat hits on any ItIaI "Were previously
recorded . When used with the mlnia·
ture DB32 antenna, the Scout wlll fit in
the pocket, coerate completely auto
matieally, and will signal the operator
when a slgnat is recorded w ith a

RADIO DEVICES

Rad iO Devices is the sole US im
perte r 01 the new PC70 5 Power
Checker l rom ReveK. This litt le gadget
is a hand y RF measurement device
that shows the RF power output of low
power transrnillers (less lhan 10 wans)
in ee 20-1300 MHz range. The Power
Checke r illumin ates up to 8 L EOs
based on the power applied throug h
the BNC oonnector.

SifllJly attach the Power Checker to
any HT and you can Immediately read
ee powo8f OUIPUI and evalua.te the 518
tus 01 your eeneeee. It can also be

MFJ ENTERPRISES

Are you a true ham who loves to
build his own gear? True hams will
love ttle new MFJ ·8400K Repeater
Monilor Receiver KIt lor the 2 meier
band. With MFJ's build-your-own in
st ructions, you'l enJoy a fun evening
building' your own high quality tunable
receiver and you' ll enjoy the finished
super-sensitiYe receiver monitor than
rIYal others costing hoodreds of doIats......

The 84QO-K lealures a low-noise .
high galn AF preamp whicll gives you
excellent 0.1 mic rovolt sensitivity. An
air variable tuning capadtor With a vel
vel smooth 6:1 redllCtion drive makeS
tuning easy and comfortable With no
nolicable drift. TtIe dual conversion
supemet oesign has stterp ce ramic fil
lers and a crystal controlled second
oscillator for excellent selecti vity and
sensitiYily.

The MFJ-MOOK Is a ~lete kil
priced et $69.95, and uses a 9 volt
batte.y, 9- 12 VDC or 11 0 VAC with co
llonal MFJ·1312B (priced at $ 12.95.)

tree when you provlde the schemalic
lor your VFO), and allach 7·15 VDC.
You wi. tt'len know your tuned frequen
cy with accuracy.

The PCl counts to 40 MHz up or
down. It handles a ny tF onset and
bacIoward tuning VFOs. 11, makes USing
a VFO rig a pleasure.

The case Is lust 4" W x 2.5" H x
5.5" 0 , and the easy to read LED dis·
p lay draws only 150 rnA. The PCB Is
solder masked tor easy assembly. The
PCl (kit, no casells priced et $69.95;
the Peel (kit with cess) is $99.95: the
PC A l (assembled with case) Is
$139.95, and the AC adapter is $6.95.
For more Intormatlon or to order con
tact 5 & S Engin6ering, 14/02 Brown
Road. Smithbur" . MD 2 1783; (30 1)
4 16-066/, FAX (30 ') 4 '6-0963. Or
cirda Reader 5ervice No. 205.

tenna Is colored white
and comes ready 10
mounI on a wall or c0

*' a mast with 1ha 0p
tional mast mounting
kit. The 2 meter vee
etcn Is pri c ed at
$28.95 . the 220 MHz
ve rsion Is pr ic ed et
$27.95. and the 6 me
Ier vefSiOn is prlced at
$37.95. For more in
l ormatl on co ntact
Jade Produc/s. P.O.
Box 368. E. Hamp
s /e ad. NH 03826 ·
0368,: (603) 329-6995,
FAX (603) 329-4499.
Or circle Reader Ser
vice No. 202.

in Flat T·Shirts feature fronl b reast
"Federally L icensed Rad io Operator"
logo insignia. The back reads "Emer·
gency Communications" In large let
ters to Identify )'OU' status.

The shirts arB high quality 100%
cotton. available in sizes L, XL, aoo
XXL in navy blue with white print
Ing. They are priced al $17 each .
Special matching caps and Jackels
are atso available _FOf more intorma
ucn or to order contact Cabin Flat
Enterp rises, 23236 Carclina l Road,
Box 2423, Wrightwood, CA 92397;
(6 19) 2 49-5832, (BOO)
4~8. FAX (619)
249 ·4867. Or circle
Reader Serv ice No.
203.

CABIN FLAT ENTERPRISES

S & S ENGINEERING
Okay guys, here it lsI For IhOse of

you with offset VFOs who want 10 read
the tUned l requency, S & S Engineer·
Ing has deve loped the PC l Pro
grammable Frequency Counter. JUSI
set the DIP switches lor the c rtset.
conned il10 you" VFO (ir'IS1ructions af8

Now amateur radio operators can
identify themselves when working
communications lor public events or
emergency selVices. These new Cab-

Compiled by Charles Warrington WA1RZW

JADE PRODUCTS

The new series of Jade..PoIe Anten
nas from Jade Proc:U:Is Is based on a
conventionsJ J-pole design using lad
der.Jlne tecmology. They 8111 available
lor lhe 2 meter, 220 MHz. and e meter
baods.

The Jade-Poies are eonstrud8d of
heaYy4Jty _18 copper-dad steel con
etuc10f and comes wiItl a standard so
239 COIIi'IeC1Or. The antema is rated al
300 watts and Is usable over me entire
band 01operation using a 50 ohm coax
leedline.

The 2 meier and 220 MHz versions
come compIelGly assembled and ready
for installatiOn: minor assembly Is re
quired lor the 6 me ter verso rs-ecrn
plete Iostl\lCllons are included. The en-

LINK COMMUNICATIONS

1'1 I- r 1 ,
• • • • • • • • ,,

I ,

I I ••• • • • • • • •• • • • • • • •• • • • • • • •"\ '" .,\ '.', ' .\ 1;\ "
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Lin k Comm u nica t io ns Ha s a n
nouoced the reseese of the new RLe
3 Repeater. linking and remote base
COl'lboller. The RLe-3~ up 10 8
separate or connecIed ra60 pees. on
one control ler system. Each radio pori
can function as a repeater, link or re
mote base. The RLC-3 supports seoe
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raled DTMF decode rs , Icom, Ken
wood, and Yaesu remote base sup
con. 1000 l elephone aulodial slots,
and wer 500 macros. Up 10 16 analog
Inputs, 16 outputs and 16 input lines
are supported.

The RLC·3 with four rad io ports
and a cablnet is priced at $1200; the

eutopetcn option is $100; analog input
and output card is $75; and BOditiooal
radio cards are $250. For more infor
matiOn contact Unk Comrnookations.
Inc.. P.O. Box 10 71, Sidney. M T
59270; (406) 482 -75 ' 5 , (800) 610·
4085. Or ci rcle Reader Service No .
206.
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9 VOLT 60 MA
SOLAR PANEL

These 6' X 6- glass endosed
pholovoltaiC paoels produce
9 Vdc at 60 mar Ideal tor
charging batleries and power.
ing smal devices . Put two or
more togattter tor more ear
rem and voltage. Includes

- -"" $5~instructions. each

The Fox 400 T" wireless inlrared remote ccn
trol works with most TVs, VCRs. cable and

audio devices. Works with all
mejor brands and jets 01rot-eo 
majof bfands. Use it to replace

lost IR remotes or to combine
up to lour remotes inlo one

unit. User 1riencI1y. Includes
COlTlI)6e1e instructions
and an 800 phone

help-line it problems
should oo::ur. Fully

guaranteed.
Requires 3 AAA

batteries
(not included).

CAT.
IA....

MINIATURE TOGGLES

MAIL ORDERS TO:

ALL ELECTRONICS
CORPORATION

P.O. Box 567
Van Nuy s , C A 9 14 08

FAX (818)781-2653

UNIVER~AL IR
REMOTE CONTROL

FAST SERVICE · DISCOUNT PRICES

D.P.D.T. (ON·ON)
AlCOSWITCH . MTM206NPC
Short bat handle, 0.2S· long.

PCtenn~a~. 1~
CAn MT5-82PC $ each

I 25 for $25.00 • 100 for $90.00 I

S.P.D.T. (ON-ON)
Right·angle. pc mount.
0.25' threaded bushiog
Rated S amps@ 125 Vac.

CAUMT$-4RT

I 10 for $7.00 . 100 for $65.00 I
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Why spend big $$ o n unfriendly. overpriced
and very slow optlmlze-only software ???

QU>ckyag" the h,gh $ peoed, low cost, easy·to-u.e sol\wa~

"'aIUf~ a uto des.gn & opt,mlZe pillS performanc;e ~nal~$
W <tt> ~maz ,ng ;occ:u.acy ~ WIll ;occ:omm<>clo>le 17 eieme"ts.
Freq to 1 Ghz . mntglboom and I3pe,~ ele-rnent modehng .
IoIded d,poIe. K _ . and pnnts a ll fi les pol.. ploh a nd
g~ Bot!'l ce-pec & no oc>-Pot>C __.. onduOed
_1"C.,jlT . , ..... .-. VGA, ! CA,~ >We __ :u • ....,...

QRCLE.:I ON REAOEA SERVICE CARD

.. ..'-

SENSATIONAL NEW WAY TO LEARN
CODE-Do Aerobic•• Sing, Jog, or Drive
while learning code l A fun & easy w ay 10
learn or retain Mo rse Code skills. No w the
secret is yours with this amazing syncroniz ed
breakthrough! G reat fun tape for all licenses
and classrooms! Order :

"THE RHYTHM Of THE CODE"
V ers ion 2 ceeeene today l

Send $9 .95 and incJudfl $2.00 S1-/ to:

MORSE CODE MUSIC!

Say You Saw It In

73 Amateur Radio Today

KAWA RECORDS
P.O. Box 319-5T

Weymouth. MA 02188
CllaCIl at lIllIlle'1 ordlor 0I't/ we $I'IIp II onln _ 5• .

~ ,...... .-leI 5'4 uIes IU

"DESIGNING A YAGI HAS
NEVER BEEN SO EASY!"

. .. 73 AflMt.ur RMJio Today . April 'SU

,.
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Quickyagi".,., S 39?~
e,. .... Al"' '' '

_S3 00 ...... . S! OO ....usA~ · ...... e-..--
_ SASE """,,, ; I US c.- ..._ I........,_
~ """'!"~ 5 !'Io _ lao • SpoaI)' 3 5"" ... , :rs:.~
I !I!--r.J fl41 Enlerprises (tlO2)~95:n
_ i. ~LJ 5638 W. "' Ika A" . Glendale . AL 85302

CW'. rs, USN FLAMEPROOF KE Y, new, packed
1955. SS9 (shipping inctuded) . Collectors. 15 pages,
mos~ telegraphic. refundable $2.00 plus 2 Stamps.
Joseph !ardlS. 60 5eaview Terr.• NortI1'MNY 11768.

BN8393

IT"S BACK! The return of the H'W-8 Handbook! sec
ond prInllng. ModifiCations tor !he Heath ORP rigs.
FiBt class mail $11 . OX adr:I $4 tor air mail stWpping.
Mig Bryee, WB8VGE. 2225 Mayflower 1#1, Massil
IonOH 44647. BNB404

CALLSIGN WRISTWATCH · Free details . KC6UEC,
9438 Broadway. Temple City CA 91780. BNB379

NEW NN1G CW SUPER-HET SINGL.E BAND
TRANSCEIVER KIT. Availab le in 20M, 30M, 40M,
80 M. $59.95 plus $3.75 81H. (Calalog·2 Stamps).
DAN'S SMALL PARTS & KITS. 1935 South 3rd West
'1 , Mi$soulaMT59801. BNB365

QSL CARDS - Starldard and 0JSt0m. Your Ideas or
ours. excslllnt quaMty. Foil stamping avaiable. Many
clesigns and type SfY'eS. catalog and sarlllles $1.00
refundable. WILIONS, Dept A.. Box 787, Atascadero
CA 93423. BNB370

MAHLON LOOMIS, INVENTOR OF RADIO; (palElllJed
1872) by Thomas Appleby. (Copyright 1967). Available
lrom JOHAN K.V. SVANHOLM, N3RF, SVANHOLM
RESEARCH LABORATORIES. P.O. Box 81 , Wash·
ington DC 20044. Please send $25.00 donation with
$5.00 lor S&H. BNB420

BROWNIE S QSL CARDS SINCE 1939. Catalog &
samples $1 (relundabJe with order). 3035 Lehigh
Streel. Allentown PA 18103. BNB430

BUTTERNUT ANTENNAS. NEW-in box. (2)HF6-VX.
$125.00; (2) HFSB, $200 .00; (2) HF2V. $11 0.00;
(1)HF7VX. $150.00. (210}435-Eit90. BNB435

RADKl DOCTOR VID£OS tor Repair ancl AJignn'l8f11 of
HF Transceivers. Reviewed by Gorum West, Jan
uary-73 Magazkle. Videos lor popular KENWOOD,
YAE5U. and ICO M. ORDERS: (800) 788-1418
MCNISA. c.talog : SASE (2 stamps): RADIO DOC
TOR. 710 Teague Dr., Kennesaw GA 30144. BNB442

47 FOOT ANTENNA WORKS ALL BANDS. Only
$40.00 ppd In 48 slates. Fully assembled, not a kit. Suo
pefb results! satisfaction guaraJlteed 100%. SASE tor
catalog and intormation sheet. THE ANT FARM, P.O.
Bc:uc 3196. wescosville PA 18106. BNB409

ULTIMATE CONSTRUCTION directions lor inellp8n
sHe projed lO detemline ecceate beam direction lor
OX hom 'fOI QTH . For plans send SASE and $5.00
to: KA1 EHGf1 . Box 11 . North Bridgton ME 04057·
0011 . BNB417

BARTER 'N' BUY
CMtinued from page 79

RC..2t5Q(2t70: New moditicalion manual including
Power InCrease. Clarifier moctdicalion. Modulation in
CfNS8. Opefatirg tiftS, and more. Parts oecoeo. On
~ $20.00 ppd in U.S. (MiSsOurl residents add $1.15
18.1:). seen, P.O. Box 51040f1. a , louiS MO 63151 ·
0408. (31 4)84&0252. Money Ord&rs or C.O.D.

BN""'"

HR2510, RC12950, CONNEX 3300, COBRA 148,
GALAXY SATURN, plus many more kits to increase
your modulatiOn, $19.95. (800)536~109. BNB350

lcom R-tOOO RKeiver, 4 moo1tls old, orIg. 001(, unoor
man.Jlaeturer warranty, 100 kHz' 2!iHz. COllin B. An
~ (HI 703-524-5530; (W) 703-697-4712. (I wor1l;

2 pm-tt p.m. M-F ET. BNB360
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CIRCLE 38 ON READER SERVICE CARD

FREE••.Ham Raclio Gospel Tr.cb; OX Contact and
Christian~, SASE: N1GDP, RAR.()FC, P.O. Box
8, Harmony ME 04942. BNB«3

SKED-ALARM A Windows based alarm to lrack your
radio schedules. Keeps up to 5 eeecs with duakligi1a1
clocks in lJTC'IocaJ tim&'dale. F\ecIolds TITIe'DaI&'Fre
QUElOCY. SencI $22.50 c:heck or M.O.lo: SOFTSPARKS
SOFTWARE. 2601 cartwright Rd., 5011& D-306. MIs
souri City TX n 459. (IncluGB Name and caa. Texas
resoeets incluGB stale tax.) BNB446

ICOM 1C-736 RAFf LE: One hunclred tickets ONLY at
$30.00 a piece. Drawing 10 be held at 1 p.m. on De
cerrber 23 at !he RC a/ .JiS 22 in NYC. TlCketslQues.
tions - WB2JKJ. RC of JHS 22. P.O. Box 1052, New
Yor1l; NY 10002. Phone (51 6)674-4072, fax (516)674
9600. This will go last, ACT TODAY. BNB455

CO MPUTER PRINTER RIBBONS BY MAIL High
quality, low cost. Bladl or color. Tell us your needs.
free QUOI8. HARct.Y(A), P.O. Box 830. CoQuile, OR
97.:23. BNB457

COLLIN S RX 75S3C, Wing, Seri al 10494 . Needs
some work . Excel physical ccnc x. $2(){}; TX32S3,
Wing. Serial 12704 . Needs some work. New finals.
Excel physical condx. $250 : PWR SPlY 516f·2 ,
Wng. 5eria115842, $75 (with 3253, $SOl; STH CTRl
3128-4. Wing, Serial 54818. Excel COl'lltx. $100; XTAL
PAK (16 missing) $75. Entire package lor $600. Upay
s~ng . ERIK SHAFER (801 )771-5613. BNB470

Sell your product in 73 Amateur Radio Today
Call Dan Harper today.. . 1-800-274-7373

DACRON ROPE. WHY RISK f AILURES with aerial
supports? High UV resistanl . non-streteh Military Type
bIacIl: DOUBLE (Unlike our oompetitors' SiogIe) braid
ed. 1.aoo-328-4n3. BNB5S7

FOR SALE teem IC·2SAT, IC·W2A, PK·88 laptop
computer, personal autopalch, Epsoo Printer. Anthony
Nota, (201)284·1105. BNB675

VHF-UHf-SHF large SASE. VHFer, P.O. Box 685,
HoI:lrooII AZ. 86025. BNB660

Hf TRANSCEIVER. IC-7a1, mint, in Box, ontoj used
10 hours , manua ls included, $3,700. 00. Mike,
(408)22?·746O after 6 p.m. BNB590

ROSS' S$S$ NEW DECEMBER (ONLY) SPECIALS.
HEATH HW·2P,S240: TELEX HI GAIN EX-14, $370;
C[).4511, $235; AEA PK--64A1HFM, $145; KANTRON
ICS KAM. $250; "-LINCO AlM-203T, $209.99; YAESU

WANTED: Western EIecIric noes and other lube aUt
dioeq~. (800)251-5454. BNB615

HAM RADIO REPAIR- All makes and models_ Fast,
Professional sevce. AfFORDABLE ELECTRONIC
REPAIR. 7110 E. Thomas Rd•• SCottsdale AZ. 85251.
(602)945-3908. BNB700

MO Di f iCATION REPO RT S HR25 10, RC I 2950,
Ranger 3300J3.500---4requency, RF power modulation,
RIT, etc.• $10 ea. or $25 lor all three. Four-hout veec
on VCR. Repair $19.95. 5encllO JACK f iSHER, POB
612, OCeanoCA 93445. BNB620

DU PLEXER TUNING GUIDE . A complete booklel
showing step-by-step inslnlC1ioos on lu ning aM types
of oopeeere. Included is thaory of operation , ostaaeo
diagrams and much more. sene $9.95 prus $2.50 s&h
to RGM PUBLICATIONS. 533 Main Street, Hillsboro
NM 88042. For faster serv ice using a major cledit
card ca. (505)895- 5333 ancI order today. Xl clay m0n

ey back guarantee. BNB63S

SATELLITE EQUIPMENT Best $$$ USA. (800)851·
6534. BNB640

~;:-U

$40
CD·ROM

Thc WooIdor COIl:OM __

.. FCC _<aII _ . s.:._
7:1WD1 L'S _ cal :-a -. ..
CAu.sIGS A D- r,1< .....
__ for all _ 'f"<UII <aIhop

applocot.... _ . Y"" .-in re<co.. u.._
",la>e> ,n h.Orn ooII..on~
«>'o'''-; n~ all ' ,"" """'.""". frompro."""'''''' all 0 '0"' wOOd, 1.<, CDVlf.W
....... )"" " hil< "inc "'.. 7tn> IBM
prop'" fi Itn> B<bo and
......" • or S,,"'l f , ""'- A LaI:>I< ..,.
............... .- - • \Coy' j VlS4 I
5<: ' ."~ for !iW l'!i. llO'J
"'-P Iob) ,.. ...... lAO"....~ ,

L:SAlJ.~U SA$lo.""",,_, C:

~~71~938:8249 Ea
C:FICt.£ 113 ON READER SERVICE CARD

Complete Kit Only _ $159,95

CA Re~~nlS add 7.75 % Ss ls. tn. S&H.- " .00
(In,ufMl). Fors /gn order. Idel 20"10 . For mort Info

Of price 1/$/; u nd I.g.' slle SASE (52,) to:

m:.": , AlA Enginming . '...'
2S21 w.uPII"", II( 0 .............. CA ll2I01 o llt-tS2.:t\l.

ClRCLE ,Oll ON REAO£A SERVJCE CARD

FII l u,.l ; SINGLE·SIGNAL rece;Ylr, VFO l uning.
AGC for I)ltenlng comfort,s Wlltl output, Semi.
a SK TA switching I na CW SlaetOlle. Add a batlery,
key I nd antanna and YOU 'le on the l ir . FUll 100%
KIT inc luding a custom ple-paln:ed, punched l lId
~UIIed mellllllClosure. 20, 30, to Ml tll IYailable.

The WorldofHam Radio
Callsign Sep 94 Database

Micro TV Cameras, Micro Video
Transmitters, Receivers and low cost
Downconverters.
Amateur TV.
Industrial. Securty
pnxIucts. We .
have a system for ~~
you. Our video
camera connecleclto our °MinILlnk'"

transmitter/ receiver make a
perfect combination for
Industrial security uses.
We now carry Underwater
cameras for you sailors. and
color units for that true life

view. With our PlaneTalknl Airborne
systems you can now
be the piotI All
cameras standard t v
p-pvldeo,7-14vdc.
We also carry Computer capture boards
fiber optic systems and video support.

PORTA8LE QRP CW TRANSCEIVER
DEC. "90 & JAN. '1l1 OsT BY GARY 8REED IIllAY

UVE lVVIDE

ClACl.f 30 ON AEADEA SEAVICE CAAD

MICRO \1DEO PRODUCTS
ORDER UNE CAHADA USA MEXICO

800 473-0538
FAX UNE714U7...u8S

16201 OSBORNEST
WESTMINSTER. CA. 92683

MO, VISA MasterCard inl1 bank wire
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T ELECTROMAGNETIC FIELD METER T

FT-416125B. $1255; ICOM W-21A . $313.50; 41A,
$390; 707-. $680; MFJ 815 B. $50; 949EY. $120;
AMERITRON ALS-600, $1 .080; BENCHER BY· l .
$60; BUTIERNUT HF6VX. $$185; CUSHCRAFT
230-VPK. $120; RF CONCEPTS VHFl-60, S2OO; MI
RAGE Cl012. 1230; LARSEN. IN STOCK; 500 Fl.
RG-213. $150; ROBOT 800cH. $500 . Send 3 3
stafl1lS lor more specials. LIMITED TIME OFFERS.
LOOK ING FOR SOMETHING NOT LISTED OR
HARD TO FINO? CALL OR WRITE. OVER 9000
ham·related items in stocll lor immediale shipment.
Mention ad. Prices cash. F.O.B. Preston. HOURS
TUESDAY-FRIDAY 9:00 TO 6:00 , 9:00-2:00 P.M .
MONDAYS. CLOSED SATURDAY & SUNDAY. ROSS
IHSTRIBUTING COMPANY. 78 SOUTH STATE, PRE
STON 1083263. (208}852-0830. BNB107

ELECTRON TUBES: All IypeS and SiZes. Transmit
ting, receMng, microwaw • • • Large Inventory • same
day shipping. DAILY EUCTRONICS. 10914 NE 39th
ST. Sui1ll e-s. vancouver. WA 98682. (800)346-6667
or (206)896-8856. BNB719

MINIATURE POl.ICE RADAR TRANSMlnER One
mile range, $41 assermled. $3 1.00 kiI. 9025 Coldwa
lEll' Rd. Bldg. HIllA, Fort Wayne IN 46825. BNBn5

HAM RADIO REPAIR- Prompt service. ROBERT
HALL ELECTRONICS. 1660 McKee Rd., Suite A.
SanJose CA 95116. (408)729-8200. BNB751

QUICK. EASY. & COMPACT
Fla sn eatl;l$ ' NOVICE tn..... EXTRA' l heory Key words
Yldelljr'lcd 0-,4000 wi , in llSC! Fof begM• ..,. OUs.
XYLs & kids.

=... :::-: ["''-''. :1·1_ . _ :"."'= _. ~T_

~_ ..... , - from -

:::: ,: VIS STUDY CARDS .ii10._ --.... P,O, BOX 173n , . ''''
cu.","""""", HATIlESBURG, MS 39404 m

CIRCLE 104 ON READER SERVICE CARD

Redu ce exp osure to pOl en tl a ll y h . rml u l
electrom. gnetlc fields. Alphau b's h. nd held TrlFleld'"
Meter me.sures AC electric I leld s, AC m. gnetlc lIelds
and ,.dlolmlcrow..... power density. Find ground I.u lts .
AC current wires or me.sure h igh-fillid generators w ith
the lIag~t/c se"log (.2 - 100 millig.un. 60 Hz); identity
poor:ly grounded or Ihtelded equipment. high VOT or
f1uo reae.nt l ight fields . d ist ingui l h hot VI. ground wire l
with Electric le"loo 1.5 - 100 kVlm, 60 Hz); measure
. ntenna r.dl.tion Fnttems. Ie.ky microw..... oyens. etc.
on RFlm/crowalla sett ing (SO MHz to 3 GHz, .01 to 1
mW/cm2).

Electric . nd m.gn.tlc settings .re omnid irec tional,
measurIng full magnitude of fieldl w ithout the need 10
reorient the mel. r . Pr ice ot $145 inCludes deliyary .nd
on..year w.rranty.

Alph.L. b. 1272 Al amed. Aye, Salt Lake City, UT 841 02
C.ll (801) 532-6604 lo r spaedler service or Iree
Ii ter.ture on electromagnetic radiation health risks.

w.

s:n .M

CIRCLE 349 ON READER SERVICE CARD

.-;r:. , ' . ..... ,. ,.
" C > .~.,. ~. " ". ,< ".~: . ; ; ~
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•- ------..--- .----- --_....

GET YOUR ~FCC COMMERCIAL GENERAL RA
DIOTELEPHONE llCENSE~ , Electronics Home
S~. Fast. inexpensive! "Free- ool8ils. COMMAND
PROOUCTlONs, 0-114. Box 2824, San Francisoo CA
94126-2824. 8/118761

SELL YOUR PRODUCT IN 73 MAGAZINE
CALL DAN HARPER 800-274-7373

Now you can
do something

about
the weather

PEEl' BROS, C01IPA.VY ~~I~h~=77rt;'(
Fl't't! Rroehure Our 1801 Ytdr 01 <:"

• \\100 Speed
and Direc:t1on
(40ft. cable) .
• Temperature
(25 n. cable)
Chlll Faclor •
Alarms . HighsI
l ow s/ tim es/
dates . Metric!
Engllsh - Up

tional self-{'mptylng rain gauge . 3O.day mOlll:'y back
guarantee ·Ont'-yPJU"warranty

HOME WEATIlER STATIOX ••••• Only $ 1 79.0 0

Add as-.d ~.....,lllit...o.u,. 169.00

~"E\\1 Add our PC DATA LOGGER ~_ Only 169.00
DeL .. us. 8dcI $8.J5~ ..--.Sl_ oddn taL

ForInformationortoordt'rwith11~C;

TOL.[".FllEE 1.soo.l5A.·PEtn' ( 87!-7SSB)
F.u~90s.s17~

Or~nd ehl'('k.m.o. orcredil card 110. andexpodak' \.(I;

Our ULTIMETE R"1IWeather
Station protectsyourequip

ment, gives you up-to-the-see
ond d at a to t ransmit on

SKYWAR: and A.R.E.S. networ ks .
Tells you when high w i nds threa t en so

you can crank d ow n your t ower and safe
guard ot her equ ipment. You get over 20
w eather functions:

CIRCLE m ON READER SERVICE CARD

Chassis Kits Rack Shelves
cabinet KllS Rack Equipment cabinets

Assembled cablnels AnIel'VlB Grounding Klls

Slope Boll" Kijs Tower Mounted Box KIts
UHF & VHF AnIema Dipole Hangers
Power Divider Kits OIher endosutes

Small sheets Aluminum and Brass

&,-8hW4~
..-....K3IWl<

5120 Harmony Grove Road, 00Yer. PA 11315
Phone 111-292-4901

..._ S.M' ..... and ....JlIPII EST. E-.
"DiIoltl b..lO, ship A.........•

FREE
SAMPLE ~C\

COpy ! • -"'"

ANTIQUE RADIO CLASSIFIED
Antique Radio 's Largest-Circulation

Monthly Magazine
Articles - Clallifiedl - Ads fOf Parts & Services

Also; Early TV. Ham Equip., Books,
Telegraph , 4O's & so's Radios & more__

Free »worrJ ad e.ch month. Don 'r miss ol/t!

l·Year. $2IUlS($47.95 by 1st CtaSl)
6-Month Tri.l · $16.95. Foreign _Write.

A.R.C., P.O. Boll 802-E9, Carl is le, MA 01741

.- , Or Cali : (S08) 37H )512 ~

ICOM IC-736 RAFFLE: One hundred Iicllets ONLY at
$30 apiece. Drawing 10 be held et 1 p.m. on Decem.
ber 23 etee RC 01 JHS 22 In NYC. Tlclrntslquestions·
WB2JKJ, RCo! JHS 22, POB 1052, New Yor1l. NY
lOOCl2. Phone (516) 614-4012, FAX (516 674-9600.
This is P'1O last. bullhere is stiI tme-ACTTOOAY.

BNB763

PACKET RADIO Join TAPA, ccul8d wiIt1 ee Iargesl
~digital grot4l in the US. CrealOtS of ee TNC-2
standard. Benelits; OOW$I8ner. software, discount on
kitstpublieations. $l5/year US, $1 8 CanlMex, $25
elsewhere VlsaIUC. When Joining, menlion 13. re
eeve TAPR's Packet Radio Inlo booklet ($7 value)
FREEl (817)383-0000 . Mall :8987-309 E. "renque
Verde Rd. '337. Tucson AZ 85749-9399. BN8765

WANTED: HAM EQUIPMENT AND OTHER PROP
ERTY. The Radio Club 01JuI'*lr H91 SChool 22 NYC.
Inc. is no! ooty ttl& Big Apple'S largest Ham cUI but
also the nation·s ooty full-lime. non-profil organtzation,
working 10 get Ham Radio into schools around the
country as a theme IOf leacNng using our EDUCOM
Educallon Thru Communlcalion-program. Send your
radio to school. Your donaled amateur Of related prop
erty, which will be pcked up ANYWHERE Of shipping
arranged, means a tax cIeducIlon 10 the full extern 01
the law lor you as we are an IRS 501 (c) (3) charity in
our lourteenth year 01 service. Your help will also
mean • whole new world of educaliOnal opportunity
lor chiIdI ena~ ttl& countty. Radios you can wri1e
011. kids you cant. Enjoy ttl& comlng holiday season
by helping SOOl8OIle else and yourseI'. Please, wrile
p/'IOn&-or FAX the WB2JKJ "22 Cn!W" klday: The RC
of..liS 22. P.O. Box 1052. New Y(l(l( NY l OOCl2. Tele
phone 1516) 674-4072 or FAX (516) 674-9600. Young
people, nationwKJe, can get high on Ham Radio with
your help. Meet us on the WB2JKJ CLASSROOM
NET: 7.238 MHz. 1200-1330 UTC and 21.395 MHz.
1400-2000 dally. BNB762
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TECH.FAX;51'-381·1058 TO ORDER: CALL 1-(8001-588 4300 E3 . ,..,.. WI' TECH.SUPPOftT:51'-381 ·1157

WE REPA IR BROKEN RADIOSIlI Quality Sales &
service. teem. Kenwood, veesu. 'ten-tee. Alden,
KOK & Alias repaired at reasonable cost. Our famous
optimized alignments are available from our sopIlistj.
caled lab, with 15 years ham-only repair ecererce.
Authoriled Kenwood warranty service center. s-poe
anc t ocoie Crystal Fmers for Kenwood, lcom & vee
suoFox-Tango Flhers available. Kils & Upgrades. lcom
& Kenwood separate Newslelterfsupplemenls. Ship
equipment with ener deta iling problems and preferred
melhod 01 payment to; INTeRNATIONAL RADIO •
COMPUTER, INC. 3804 S. US '1 , Fl. Pierce FL
34982. (407)489-0956. Seod lor your tree cataklg b
day! BNBnS

AGGRESSIVE SALES REPRESENTATIVE seeking
itlti liollaJ empIoymenl Would like 10 sell amaleUr til

dio ec:M;lment. (910)299-1298. BNB800

R-390A-SALE5-SERYICE-f>ARTS. Info SASE;
MILTRONIX. P.O. Box 3541, Toledo OH 43608.

BNB813
FREE IBM SHAREWARE AND HAM CATALOG .
Morse Code Computer Interlaces. $49.95. DYNAMIC
ELECTRONICS, ecx 896, Harreene AL 35640.
{205}773-2758, FAX (205)773·7295. BNB815

SERIOUS AB OUT SOLAR POWER? The PVSP
star1er kit comes with a 32 wan SoIare. VlX panel
and a len amp SunIogic dJarve controler. Special In
lroduclory poce $275 plus $7 shipping. SUNUGHT
ENERGY SYSTEMS, 2225 Mayflower Pm, Massilon
OH 44647. BNBn4....

'"...
' 40W. " t' I Rp"
•~ Ind U*Ig i"IIormIlion
• ~ doc " liI\iOI ,WII'W radoo

CIRCLE 259 ON READER SERVICE CARD

Make high quality UHFrepealers hom
GE Master II mobiles!

W~t;~~G~~~1!~ftm?
• E...otr !li4doaI ' lDstaII fOOl' f ..«l .... I'onabW ·

nnw·,. 21:1_-.. ..,. ox Po...
_ ....~.y.. .,.., _~

".;~_ _ , ...... s.. ._OX~

~....,. 1Wor.-._ -"O'OO Xl ..·
~Or. ~_.,. ,t Iot..~
AI """, fil .. ,.,.._",_...., ,~ .. '*

"""'" OX ........., 1oUu.e .... """'c.-'
• ., .l' 1eCOf'd $1 Antelllllls lVest
~ ",~-k rr-"" . t'T llW6 801 373-8425

CIRCLE 332 ON READER SERVICE CARD

....$9915
LET THE MICRO 28 KEY
UP THE YFC400 AND
DO THETALKING

THE AHARCHISrS BBS is a resource for Anar
chists, Investigators, Researchers. Compulef Hackers
and Ptlooe Phreaks. Categ0rie5 inclOOe: Compuler
Hacking, Invesligalion Techniques, Telecommunica·
nons Technology and Surveillance. Call (2 14)289·
8328 lor nee Inal access. BNB831

FCC COMMERCIAL LICENSE PREPARAnON RA
DIOTELEPHONE-RADIOTELEGRAPH. Latest home
study fast easy audio video. a & A pool disks. FREE
details WPT PUBLICAnONS (BOO}8C1O-7588.BNB840

FREEf 100 PAGE CATALOG WITH PRICES conmc
nicat lons Receivers, Portable Receivers, Amaleur
Transceivers. Hr s & Mobile Transceivers. Amaleur &
SWL Antennas, scanners. RTTY and FAX equipmen1,
ComptJters, Test equipment. Books, Manuals, Acces
sories. CaM (800)527-4642, Fax (214)348-0367, wrile
P.O. Box 55 1419, Dallas TX 75355-1 4 19. TUCKER
ELECTRONICS & COMPUTERS. BNB890

MORSE CODE MUSICI-Do Aerobic., Sing, Of' Jog,
while leaming COde! Sensational new discoveIY and
now the seceet e yours! Order THE RHYTHM OF
THE CODE cassette today! $9.95 ppd KAWA
RECORDS P.O. Box 319-5, Weymouth, MA 02188.
The HIT of the Day10n Hamvention! BNB824

WANTED: BUY AND SELL All types 01 Electron
Tubes. call (612)429-9397, Fax (612)429-0292. C &
N ELECTRONICS, Harokl BramStedl, 6104 EIN Lake
Road, Hugo MN 55038. BNB915

HEATHKIT WANTEDl S.B. seoes "0..-.. Fronr tor
parts. Robert SChlegel. 2302 286Ih St. East. Roy WA
98580. BNB910

ELECTRONICS GRAB BAG! 500 pieces 01 new com
ccnerus: Induc lors, capacitors, diodes. reststo-s.
$5.00 ~lpaid. ALLTRONICS, 2300 lanker Ad., San
Jose CA 95131. BNB855

EARTHQUAKE Forces sale 01 Li fetime Collection.
Make ofterl Johnson Viking InYader 2000; Viking 500;
Colins 7SA-2; R·388IURR; R-39 1/URR; RME; CEI;
other Ham, ca. Mililary transmitters. receioers, parts,
etc. For Information send large SASE; SIeve~,

P.O. Box 4916. Chals'lo'Ol"ltt CA 91313, (818)998-5654;
(818)704-6308. BNB850

CIRCLE 15 ON READER SERVICE CARD

CIRCLE 1se ON READER SERVICE CARO

(801 ) 567·9494 • (BOO) 942·8873
7946 South Sta te Street

Midvale, lIT 84047

CIRCLE 211 ON READER SERVICE CARD

! c.p.I. ;r

Get your _ price
then call us LAST!!

Dual Band
Mobile

Antenna
140 MHz, 440 MHz

..AGNET MOUNT $21 .95
150 wan 12ft AG58 + OOrlroeclOf

PERMANENT MOONT $23.50
with NMQ'TAD IlllUlt 1711 RG58

BNC Of Pl.259 lXll'I'lgetor

DBD2 DUPlEXER $49.00
......... UHf COI .'8dOI 5 8" leads
.. AclcI 3.50 $&H - -

1-800-634-4622
_ COllTELCO INDUSTRIES,INC.
I&iiiIiP SOl Mrth!I Rd"Glerdale Hts., 1160139 ,

Dealers for Kenwood, Yaes u , Icom.
Cushcraft, AEA, Kantron ica,

Bencher, Diamond. Astron. MFJ .
Hu stler, Arnerltron, Larsen. ARRL.

and more...
Service is al so available.

]]] ]J~ ~ I.-~. 0 " ! WBBILl/.

JiI;.., . .

•

VIDEO 1.0. BOARD
' '''''oil::!

ClflClI S ON RUDER SEllVICE CAItO

Use Your
Reader service Card Todayl

Our Advertisers
Want To Hear From You!

' Custom Graphics with your Call Sign
' 4 Screens (2 Hi·resl2 color bar)
•12 VOC Operation
' Instant Video [0
' Video Relay for switchi ng in Live

Camera Video
-Built-ln Automatic Sequencer.TImer

(steps through all four screens)

VDQ- I with pre-progra mmed calls:

$99
Call or wn'te for catalog ofavailable graphics
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CO....ODORE 64 HA" PROGRAMS-8 disk sides
over 200 Ham programs $16.95J$.29 stamp gets un
usual soIIware catalog of Utilities, Games, AWn and
British Disks. HQME-sPUH SOnwARE, Box 106(
88, ESlllIO FL 33928. BNB917

LOW COST HA" EQUIPMENT. Send stameJ lor 1st.
WA40S0, 3037 AlJ()"ey Of., GaS10nla NC 28054.

ONB927
RADIO REPAIRAmateur and commercial, profession
al work. Fred Fisher WF90, 6866 W. River Rd., Soultl
Whitley IN 46787. (219)723-4435. BNB930

PAY TV AND SATelLITE DESCRAMBLING
A. New Info VOI.UME 6 All New In,o
·-..I - .... _I-'-_..__Ior .._ .__

_ .,-.. ....,... ""* _....,I'$I!
• ..., TV__ 1-& joI~ • _ Vdoo(YHSI
._~.-. . •__sr--l_ll8Sl
·eon.-_ l"Q+1 •..._ _ ...UIl-. ___.-..... 13...,._-_-slI'· "'_"'1'_

SCRAMBLING NEWS
1552 Her1el A.... ' 123. eulf3lo. NY 14218

Vo,cw FAlV8eS 1t6·874-2lNl8
C O O .... OK . <ld S6

CIRCLE 38 ON READER SERVICE CARD

Next Day

CIRCLE 5 ON READER SERVICE CARD
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Cormnunieation
Concepts Inc.

508 Millstone Drive· Beavercreek, O h io 4 5434·5840
(513) 426-8600 • FAX (513) 429-3811

"fpso..., =--- If . '" P, •' f • co<o """'-'-"N.-...........-
LaP

Sfua"-' I- *"4 /it- ' .
.I' Full Dupl eK Autopatch ~' 11~
.I' 9 1 1 Emerge ncy Access -- --- •
, .I' Reverse A utopatch ./Toll Restriction '
•.I.Vo iceMail v voeertrs .l'BSRX1 0
.l'VoicefTonefDTM F Paging .l'Scheduler '

i.l'Unks .l'Programmable Courtesy Tones I
' .I' Han;lwa re Logic 110 .l'HF Remole Control
.l'Morse Code Practice .l'Remole Base i

PCRC12 Combines the power of your I
XTfATptallonll with a high quality ptay and
record voice digitizer creating the ullimate I
repeate r controller. fuuH $ 6 9S

I 5 1 6 -563-47 '5

FaxS63-f716885:286- 1518

...<1<1 14.00 lor
"'~ng • l\ar>dllng

CIRCLE ,.ON READER SERV!Cf: CARD

_ Manure your a " la""e . I..." gl l>
• Check your properly lor EMF
• Hunt for ra dio 1"larf_"c a
_Pallern your a " le " " ..
• Te.1 your holt.. Imle r_ ."e.

60 cycle nol..,
• DC 10 12 GHz!

MOOEl . ..... '«)IlWIl use •
101N1il -38 <9ft (l !iO ,.~

MOllEl -e- II."IRI SENSI11VE •
' 1XU'tz·57 " 12lle : I' ll

NEr.MOllEl"C' · ...... e·_C _

TELEscoPIC AHTEH'M iNCUCEO
EXT A'lT. OI'lA OWBlT, tCT
CAi..IlRA.TiC.fj, CUR'o'ES .. ...
VOLTSorO POWER.

To order een - (BOO) FIELD 58 (343-5358)
I.C. Engineering 16350V-.n Blvd
Su~e '25. Encino, C.... 9 ' A311 PIH8,8! 34So ' 692· 8,8-345-0517 F8'

CIRCLE 2'i3 ON READER SERVICE CARD

__ Perfect Holiday Gift "'_

-..nvR 1llfl'1SIl)H~RT£1lS

' TV3 ol2O-<I!O (G&o\S--F£l) ,.__. • AUI!i Kit
. TVA lIO:M2lIlGaAS-FET} S ~ 95 Kit

I ll£leJII 1mF1dIPl.1T'JEJII$
Jei W... _ J:35A . ••~.~_ .S 1'9_1l! Kit
15 W,," _ . T5A._._ ._ ..._..... , ,t ~ "'"

...._inkllOl_

DISCOVER THE WORl O OF

F"sr se""l TEL~VI$IOIV

Home Aulom8tion Become a dealer in this Iast-grow·
ng 6eld. Free InIormation, (800) 838-4051 . BNB1000

l t95 ...NTIOUE RADIO calendar; 1995 ClaSSiC Ama
leur RadiO calendar, $9.95 each. ACCESSORIES UN
LIMITED, 160 N. Church, MI. Pleasant PA 15666.

BN8990

ROTOR PARTS ROTOR SERVICE , ROTOR
accessories: arak-n-t.eye. cun-connecie. Pre
Se l mods. NEW models l or sa le . Free catalog.
C.A.T.S" 7368 State Road 105, Pemberville OH
43450. BNB996

W.nted : Squlres·S.nde~ rece iver, SS-1V band
scan. Weber, 4845 West I071t1 51fee1. Oak Lawn IL
60453-5252 . BN6998

PORTABLE 2 METER BEA " Easy assembly,
ruggedly made, all parts ecre in boom, 7.5 dBcl gain,
$50.00 US +- shipping. SASE 101" info. AURORA AN
TENNAS Sol( «n , Pentidon BC Canada V2A 61<6,
(604}492-5084. 81118975

W.nted : Owner's service menu. Is tor Se . n
Comm. receiver '41 2·3638-07000. Jose Varas, 51 4
31'0 51. -e,Union City NJ 07087; (201) 863-8759.

ONB999

AZDEN SERVICE by termer laclory tecnmcian.
SOUTHERN TECHNOLOGIES A.....TEUR RAD IO,
IHC" 10715 SW 190 SI. ' 9, Mia mi FL 33157 .
(305)238-3327. BN8979

W.nted For Museum: Apple-1 and other pre-19&O
microcomputers. also earty microcomputer journals ,
oowsIettar-s and advertising Iiterature_ KJ(4'vVW, (703)
231-64781763-2321 . BNB 1001

E~ncy Communic. l ion. T-shirt. in large let
ters on back with Federally licensed Radio OperalOf
Insignia on trent. 100% conon in Large, XL, XXL.
$18.00. 1 -~35-3528. BNS 1002

FREE HAM GOSPEL TRACTS, SASE. N3FTT, 5133
Gramercy, Cilton Heights PA 19018. BNB960

PRINTED CIRCUIT BOARDS lor pro;ects in 73, Ham
Radio, OST, ARRL Handbook . List SASE . FAR
CIRCUITS, 18N640 Field Ct., Dundee IL60118.

8NB966

AM!GA, MACINTOSH HAM 12-disk co' et:liOllS of am
ateur radio PDfshareware software $29.95 ppd.
Morse, peckel. eectroncs, more l SPECIFY COM
PUTER TYPE. IOnetic Design.. Sol( 1646, Orange
Pk,FL 32067·1646. BNB965

NEWI THE HANDY HAMBOOK BY K2EWA. 200
pages, 5-1/T. 8-112"_Technical dala and practical in

10 lncIuding lorm~s,labIes "lOo'TlOglaphs , charts,~
erating aids and much more_ Only $1 2.00 +- $2.50
SIH. NJ residents add 6% tax . Rom. nco, POB 34,
M~Ilown, NJ 08850-0034. BNB997

RF TRANSISTORS, Japanese lransistOfs and lubes
need dealers , repai r shops , kit makers, etc. lor
2SCl969, 2SC2312, MB8719, MRF455 , MRF454,
2SC2879 end more. WESTGATE (900)213-4563.

ON..,.,
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Uncle Wayne's Bookshelf
REFERENCE
TAB2701 Tr.nlmltter Hunling b, Jo"ph Mot U <Illd 1Ilo""",
CIIJ'In R;oJil/ dif\'Cl iolll rllldi.ll••impbr"'ll. $1.."

C3ACl2 RTTY Todey b) 0.- 1"'.... MWonI CUidt 10 _ ra
diaIdol))IC. $1.51

C6E03 FlrIl: Book of IIolMlII E.IIcbOlb l:aiquo pIlljIft:ts _
_ -,...... S1U5

09022 TM w.w u... NeI Dilta ... ) ., Nih Wiltc>wlb Sow
2m cdil i<-. _ .. spo:ciaI __ bam ndio E1....u ...
limn )OIIl"btlIlIIld IIIbere )011 CM _ lhom ill $9.50

WGP871se 111I4 North Amvlo;.n caMbOoII l1Ie 1\l94 '""""
American Callt-.>l, b,," lilt calls, names, ...t 1Idd",.. information for
' oo.lXXI+ ~nSC!d radio amaI""", in aU ClIIIIII""" of Nonh Alb:nca

"'"
05H24 Radio "'-'dllook, 23rll Ed Iry Il'iUioJol 1. Orr W6S.ol1 MO
,.eo of n'a)'l/li. )'011 ..1IIICd III bo1w .... IiIho OJmnIUIIicao..,."

DP9 18 n ..~.... lillie. 196().1m A oomprlt IllIln 10
c""fY atticlc Il'bliWd ill 7J M~1hn..p 1'Jo)l), Brok Sls.oo
DP91' ffiM 1011'*_ (sp:rily lyl>Ol $2O.OlI

01"919 Product Re'''.1 SlncI 1K5 COIUi.. ....... .,
3,01 """" '"""'*' _ line ........<4 ill (]ST, CQ. Hit 71 _
~Ek><* SIUS m MSoltw_ , nSIIM

8810036 liM World RMllo TV..-.cIbooII~. ea.ry.
by_y liltiJlCl (Ii b&. .....s;UlIl _ " _.t
-u.. by l~y. limc. ." ' IICIldo$ -nl NlCIliIc
broadcast Ill hmadcasts io EII,IiWr., hmadcllltCl' aldrnIoeI.
lsaMItIillCf"le ODd . .... or <llilct ~OIU>i>k li<lelbllf; i111_
PorI. All 1hll for ",",y $20. An\l1,in, ' S2O.OO

TlI17294 Tn;llItI_ng' Rej»1r!ng COmpact DiIc:~.. by
David-. 4lll! p. E' ''fl'Ihi''l allll a lIiIl )'QI ' II ...,,;\ 10 tno..- lO ....icc
"""" oonr",,1lIlo:d Ihi. ,. Tb='s a miM 10 Ie made fi ll ll& CD pIIym.,
lIi·fi ' l."lInd VCl>. W.QO

WAYNE'S PICKS==
WGPl234 1!IM ,........ C.ubooIl TlIo _ 1_ ......·
....... C ~ Iice-...lndio .......... .... _

~~ ""'"'" It """"" s.- AIWriQ, Eluop:, Af~L
....... 1IIld .. ra;flf ....l~ vl lbooaii -.I w l:.5.~
....~ $:lU5

02810 HNm HoIUlg_ '" T'"1 1'"• • U TI' 12-4 page iU.....•
ell hill<x')' of Iht HNltl Company. la<ludco lIIaIIy bod n>ernoriI:. """.
IrihulCd by Ioal ~"n. Ho<lIlhkil~ SU O

12E76 Basic ElteIronlCll P""."fti by 1M B~rtIJ. ofNIfflIl 1', ...
WfIMI Co. .... lhtlm~ *'f"'<1.S of ~lotd . Ic>;uoo>i<:l; atId .Iee·
lfI)Di<:soorrww~.1OIlI- SIUS

IIDI StcoM """" ... Dlttn. ln /',qtlMIlry 1M 0/
N#WlI I'~ Sequd 10 Basic: EJa:b.-:t.~ uea 01
no __ ......-.>eIi ....... of >pptird ciocuollia. StM

0100 Tlle ...... I ~ Dlctloll_ f of E.IIcb oillc&, 5Ih Ed ~ R.fld
1'. r__S-~A.l.e:>JlanIi~ of _ • • iIiaai," II(>-

fnIti<es ptN ........_ s)'lll>olf'" _1JN!1,. U6.95

2ll!';()}1 .....-oa-Nft4td Ibolio N..,- .-1 wow, I......
.-. 1926- 1'31, V...._ 0...~f'd"M.N. ..-- ..... g,-........
It"-"~ rot~ in""""" ill V;-'Rallo~. S I I.9~

2ON096 H"", To a oad Sclltmali.. (41. [4) b}' lJofwld E. H~rriftg_

IVrillell for thol .....i..... io c~ hul l, aloo""",lill$ ilU(ll't\\M.KOI n l u·
ahJe 1O!ho: hobbyilOl II'Ol cnaitlMing u,d1nid il\, $14.95

WLSWOCP RadIO Oper.tor's World Allu by W~II SWu"", II-'O(P
This is I oompo<1 (5 .7~ deIIihi, and~.... ..orlll . lao .....&ned
III be I COIl:IUIIIllnk lOp"""P"'ioIII b I'lldio upmIllQ- SI7.95

2lJS02O Secnts al ar eiralil Desip"'~ J. C...... w.... 'Ug
~ l.IIoplIfe. _ ~ lrom 1MnI1aO., Ii " lOB

51'.50

SS8756 W'"*"ill n. EJec;b Id'lr A1OI.nll 'J1lU lilly III Itu
~To 'J_ ~"" [.IIro S , "' ...-..we .... ..
lhomu '" e1,'" , .. 6ddII.. -.I ...,. ,.,. .. iIIll: WI P"*'<'
,.......u-..,.... '-'Y.SlIM

168657 0_111"9 u . Down: Th. Hidden Cum culutll Of
Compu'-Y Sclloollng. by ""'" Gull> If J"'I' njoy<d~
'II...., J"'I"n ..,.." 1M Iloo. A Wl)" Goon ' iAlWilewhl ...alI.,
SU 5,

WG2 Till Minion DoIlII Video UDcIc Wl}'ne ha$ madr. , id<o
whidl . , pl ll ll$ hooo- jlN Ib<u l/I)' <ompany c•• i""",_ by O\<ft

• miUioo 0011,.. ju... Ihrwgh the ........y (. ... inleIHsonl) of pro-
""'""- Al I ....,... ... fdiu IOd pubh5bcl 1ot « pili.. illImiIlltJw
you .. _op.lI.w.". Jl"<lPIe WI , ..e )011 _ 01 life~......
AIil:r Ill. ..lots ....... pnda1 ",lew ill "",. ri.. .. lJnsC is
... equ; I> 111II po;e paid .... lOll IIIIld I> l.a;>w ""'" WI ......""' "'-,.,w.... W.~ b'1_oltQWay.- .
is; lOll""'" WI ..... lilt~ Qdrf $1.... V.....

SHORTWAVE SOFTWARE

2ON022 .. 0psrIIIDr Ed" ....... P I. e-.
... .m..._r 1t-M ., I I .... ......T.b._ ,."MIne .. i ,-
..... --., ""._ _ l"'* 1_ 0-20 ..,.
UL.

"'"n U5
SJU 5
!JU5
51"'!!

..."

CMIr6C GGTE Morel T_ m. ""p- I> Euro
do" ill . ..y ..If·~ n....COIle ........ _ I ..
_ 100"1Jtdi "" _ ,Slolllud Of Farm__,
Adj. .. .... IiJIIe Itrljll<'OC)', ere... )'01' ""' . <hIli. pne--
Ike Of "'''' al ..."". h , rn s oooloml lO FCC '"G.i .
......... l 114" flrwy lor IB Mec, XT, AT, PSI:I or .....
po.bIcI GGl tl2t, GGlZ! SIU I

GGADV35+,GGAOVSAdYItIe8d EdilIorI nus
lOf';021 N. C.... B• • a.... u .... , ..
~-J::': -",..... ...
lhtlQ """*- I ...~;oo P'F It. b
_ H . ,a UU 5

LZI8_ . LZCDMOI B WC-lIItItien T..... No
~ Co<It ,,",,_ c..-. alI __
tLadlCC ...... . ....till 1Il.
_.~~._ lMl ,...'*i
~ ..... T<dInK:;.. No COlle I~. Sl4.t$

IBM97 All'llleur R..io PI" 97 RUM No...- Eduino,
"""fIIolI: KC ro'" St.•

U I\H Code P~ ....s-(,b lll.lble on S 114" •
d.....) "">p:mi'" <m'f'It.. llIody pole <nit pmfIUIlI
... _ illt CMtll!r~ $lid "'" [JIM..,...ad.
bin , ProffUl'\ i...·ludt u~ ICC qutlli<lll , ,",hiplo
, boior "'''...n, f""""la>, i< ,~., 4ilSfI"lI,
$IId .......1«I (VEl ..

!B)\ "'" C_~r.na

l:lIiI~1 lZOJMll
LZIB'oIll l..ZI::l:Mll:

"""'" =UDlIIloI lZ(l)M)I

su.".............
'W

,.......
~...
fNtwo I'o>nO LlDMl5 LZCOMl:'I
• "-'l SlOOtor J 112" IW.

UE201 WOrld Prns s.rnc.. f .....U8nClM
(RTTY) Maw Stto Ed A COI",,,,,aiYc _
NI co-mn, radiOIclctype _._lOtin,_
coaW., .U inlomw~ rea-iYi""
_UlI1 ....... pi... lIon:c • •1<11" ... I'"'!.:II(J
Ii... 51."

07RUi WtriIL ,,-,. Aa . ...1eaI C_m j.

csdon by RtiN" E. C""", Aln:tIftIA" T 1C
Co.ue!. Ain:' .hK:ornpany 0pnl1Oll" A,~",

Wc~h<" Broadell' U, Acron.oUllo::lI Fl'gln Tc..s,
WII,kjll'i& Mililary Ail FOfl...," A. ro Sean:h &.
R. "'lIe. Aero Low EnfOJl;emcnl, ~ASA Fligh.
S"!'f'lfl, Aero Tern>. &.~" Olit", . Ind!ll::ro
TI<1i<:l1ldrno ir..,.., 56."

CReNDS Nltlon.1 OlrtlC'l ory of Survlv.1
R.dlo Frtlquencl• • 1>,< T"", ,(w,i lt l X2A f.'S
H.ndy I nti oor.:'so "'f. ...nee iuide to hig h inle, ·
cOl """,m"nK:Olion. frequt'I' '' ic>""lolled by IIIr·
"j ' l1iS1.o. 58.' S

2ONO!M A Ridl of ItI8 Swttch, 113O-1t50
". III"" ,." E. M~III,.""", D1K'O.... 1IIe II.. •

~ Ilo:H>y or IadJuwllocl... sa.t5

11 EE06 Guld. to Emb• ••y E.plon.\I.
Communlcstlon. by T"Ift K.,i /t l K2A f.'S
Candid and pmbin, cu mi...."", or worldwide
cmM"~ Iftd (l1le~ed) e>Piuullc COIIIIIIuni<:..

tioD\.~oI1d ""'-.orb. $111."

CRBSMI Seas. u ~locI ifie.,1ool Ha"d_ k,

" 'all />y Bill C,,~t "'....des Aniafllfon lRl
ilOp--by-iICpiII~ lOr e.~ lb< opcr.
lWIt c..... llhM,uVHF ........ ' L SI7.tS

CRBSM2 Sea.au Modlflt. , lool Hasdbook
Val : />y IIJI C..... Heft ................."'" III
Vol, I, iii 1&1. Vol 2 .... I wo;lJ(Jn 1IuoI pIm'ides

irDf'It>wd~beI and~ l('(bniqueo lor
.be mod . in VoL I. Th~", · . l H f\l' w u . ilin,
rn:.o.l.f....1;.,"'. fl>" \XlPUIU 5<;.n~•. S11,95

C R6TSR TNI '"Top Sec'IIl~ Reg is try Of
US Go . .. ....,1~O F~ pel.. (1th
Ed.) by 1_ K,...IIri nAES lbio~ di=.

lOr)' .... b<comc Iloe~ ",f= oa: """"'"
for freqwncy Iftd u he'r imporwll inf(lflll.lliOln

", Illl '" 10 lhII' """"'...u.:....... or fedc'toJ ljlCD

cici. SIU5

CI'I8ASG AIr Sun GuIde 10 AeronautlcIIl
Comm~tIQ,'11 (5itl EeL) by 1_ K"~'"ri

K2AE:S MuM ...."'oeha'li... ,Ilide IIII1all101'111ll
I: S acrolllulicoJ commu.'u.ioII>. Co",," III
Canldiln 1lnI1 -ruu ltld ..eapIone ba-. plu,
Ii'h ni ' lor CUlral AIDM1C1. llle Clnbbc. n,
~onb Alllm'c, and lbc Pac if IC Terril" , i•• ,
$1.,95

07AII6 Aero..... kal Com",,,,,I..I""'o H. .....
boo!< /ty H~" E. c '" E.>.~li,. , "'l»Wly
lJ'l';.......0l of ""'" ron&ul ;",11 h...", in, .
$IU 5

..it/1 de\alled dHaiplion or .ldI oervil... and il.
Iocu lon in Rf .pcaNm $12."

UE205 C.. l<lc I.. Radiot.letypt (Rl 'TY) SI. ·
liooo by J. ,(Iiftg. /if.... Upd.ued bUill< 00' ." all
Rm' "al""" fn"" 31>111. -JOMHl- P'ft!u, Mili_
Ilt)'.C~ McI.eo. PTT................ and
-.$IU~

C RBFCF F.., .Ws Conildentlal Frtlqueney
Lilt, N.w R.vl••d Edition ~olftpil~d by
A,G. Halli,~.v All f, equcnciU fru m ~ MH. ·
2llMH. etMn'" p.•"'buoy , lICO. Volmn.
lo.Cfl'Ol . au Ail~ o..err..... 1l>OI'e.

"'-"

"AM s...-ud SU i....__ .....

bJ Ik>b G_ """" roequerUy • ..ud qucobotu
by bol!lIyi" L SU."

0 7R2S 1"'- RTTY Lil t ..... by Frftl On<__
_ IIId c'pI'"W TlK1. sperilIiled ..... COllI·
pi lc1 iuoeI I lbn>ucb ~ '" Iloe RTIY Wu,...,
N.....It>"*'. e-..... ..........-. Ilanl·p.f lft(l ....
rottnOlioo "n __ RTTY Ind fAX """'•.

lOri"llleChniqucllnd f""l~" SI"'~

WS42 n. S<ooaser Uolntr'1 1IsDclbonI< by
F.JwarJ S-" N1BFF Gel ce mo.. 001I of
)'<U",...,tIdoo. SI<&."

L~ l:S MIIIosry C_."""-- lPanll
C""'" US C....I 0 ....... SA$A. CAl". FAA.
Dep;. (Ii EsatY. FedmI Emcollft")'~

_ Atn<1' , D1..~.. Commulliclliolts. FCC.
Dc-pt. 0 1 Ju. l1cc . Fl'IlIII 14 KC Ii> 9(7) KC.
SiLt;;

UE221 US 1'tIitil"'1' CulllIDu......'1ono (Pan I )
US M' li' '''Y <;<xnmun;"'llion . !>Inncl> on ....,n·

" """. C"""" l""lUl'''''ie••""li~ on (0"'.
lO-poinl 1,",!IlI!fII:'u lor ,"" PIIiliWine.. JI J'&"
Ind Korea, II>daan Ind P&o:if" o.zm.. and """".

•u."

OUIno T.. is. Td eC b _ CaIIo by T_
K....iul IaA ES fomolllCd ... f.-equmcy Ii..

LJEl2J US M mwy C.-municat lnJU (Pan J)
CumplelC$ lhe ~",l """rail lrequt'''''Y II" or US
Mililary soroi,..« . f,,,m ~9'lJ KC 10 27,\144 KC.
SI1.t~

N6PA\Y94P 1$94 Psuport to World Eland
R.sdlo by 1",,,,,,,,_1BrrlOlk,win, S,,,,j~J,

/.JJ You'll Rel lh<' late>, >1alion and lIme irid>
SI1.95

OlS l l S1IIomor.ft kel...... Pw ad Pftws.1
lfIiiM by Fml J. O..~.-... Guide l(I 2000- llI<:o\.

""~ recei-en ...-afll:lllftd i11 1loe lasI :ZO)'Olft.
T1I<' Bille IIor& 0( .......... ndio nbc. SU5



WAYNE WRITES ..... _

ARRLBOOKS
1Jl1995 AAII. 1995 '.lCIMiOt (11st Eel) fo.
_ IddooI IS".~ II 01. Pi .. P\-l.,
II _ ..................aft. S1Uf

.... 1WH .un~ "'-"I t.... r..L,I ...

.. - ........ ..tt- 01,...-.

.......' iIIr:rI"ao:iaf ...,. ., '.. 0SCAl. VlF·
UHF. $11.00

AAOl904 Antennl Compendium Vol 1 MilItti ol.
PI >mi<als, .,.a<h. kqIo. ~.,;.. fftlIlc(d .m UltIlllilS,
bPI..,Snlilh awu. .......polIril.IlioII. Sl....

AR2S(5 AnWI"" COmpeMIUfll Vol. 2 c......
...,... ,.,;.. -.Ita.! lid hrooIhId '1'"-
.... _ SlUl

AFW017 e-pIl S .Val3 _ ......
... J'IP, ~...".,-*dt.__
.....-*4-.." id, "''''Mjee
_ bdl. .... «) _ ...... b ",, ' 'I I) '"
..... Slut

AR2626 COlllpn lon S<1 n.." lor Antennl
Compendium Yol. 2 'II~ · MS·DOS noppy.
51• •

AA261e W1F8'. An~nlNottbook /?lJ<J.. 0.
MD" WIFR Gel lht hooI poobmaaa: oul of ",,"*"n.
Ii.. ,,;........... """ l'lniab. Build 100m IIId SWIt
\IridteI. SIUlI

AR3657 ORP NoItllOOl< ., 0... Dd' a.. WI"~.

"'- _oQioII~ b .. QlP ........

"..
AR3207 Wi Fe', Dte¥ lie' =:)Ii .,n- Dr
Jhw WlfJ f'*" MdIIifl1* pnaiQI poojcQt ....
cal ..... .... 1ndiI)' ..1ilaNI: " ....au lid
-.Iilom bJlI. SI....

AR2200 "'*'- np.dIIa ...ld. .. ", lI1I-
ft"N. C__ dI<Mi>of _ _ ....

i-.: SaidI CtIn. io 1lIIvi ., b....._II prob-.......
AR()ol()2 SOlid Stallo o.tlgn Good. basic ialonnli·
1"'-, , itt. il olI!si,"" lIld >fIlIio;aI....; drscriplio.. of
....,....... lrlMtIIiIIm. P""""" "'A'liel.. lid ... cqoip
_ $11M

AA4463 w..u. SNIIn. ttIndbOOt. (4III IEd.1
",. Dr. .... r.."..... lI'ISD(ll f'P"""'" MIl .........s
10 Irllrd IOdloJ"1~·Iu .-air., ........,.....
AR4653 Co_penlon Sonwwe for W• • I.....
S $ - 'II M."dboolo. S \U· MS-DOS "'PPl'-51....

A.lW113 Now Yoor'M ' 11kIngl AI You "'-d t o
co.. TO\If FIrs1 HIm RIlIo LII:wee (2nd ElIllon)
...~~ ,.. b tho ToclIaiciIn aD.! NooU
....riu.. eu•. Pncticll i. 'onllllioo e>ery he.i .....
....... ..nile. ,*lIIy IIId .un,ly lid i• .....u ,bIOI,
SIU O

AU21 . AIIL I . pot.ltr Oir~lOI'lltU-It94

19,(1))<. _ di......... ' \ I cress
(I'l..(1),(J) doll\. 1M. IC, ruoo ' . o. .....lL
IJlOCial~ dIht, lid IawoIiAilp ... 14 Mill:
I>24GHL SUt

AR339EI n. OXCC c:om,. tIon II, Jill X .-
XRISSptIk OUl iI,;....~ _
"'"' _I> he l...xnoful OXel", sa.oo
AA1250 LOV Booll~r>I S3.5I

AR2197 ARRL o... 1loot Valuable lido I>thr RF
desi........, I!dIIici..II, ndin _ . IIId np:n
.......$ISM

AL'%O T'J .... u.Tr· _ .(WtdJ
II, Dr, Jt",Srolid: WlF/JI1 rr..u:.a<bipo _ ..
<ir", iIlf.onolliol. ... _ lrKlioo.1IrCUiqon .001
....,.."'....$all

ARl)410 Y" "'*"- DIiIIgn A _ ... ...
riel p:jiIbld _ "I'"'b' by Dr,La-. $1Ut

AR38S1~ III'Id I(lnq ideII b ........ ,.,..
pb..-bIoWr,l'fIiI;doprrali<ao. $1'"

AA3169 QRP Nu'iq Con(iiJaIiooo. (Jl ARRL p.ob
h<lllo... OI bl1 ild,n. tee.i. .... 11I.'.,;U..... If'. ..
~i.m,~,$11.00

ARRL Lice"" MoI"~ CooIpIel< K'C qurstioa
p.. .-illI .......

AR418lT.ellnldlno.. ' 6,1))
AA4688~a.. ' 12.00
AR3274 M ...ac1 a.. ' lro
Afl32ll2~a... , •.00

AR3185 1lle SlIl11lm. Eaper'_ ,W . 1Wn6
IIook, (2n4 Ed.) ", "GTIM AniioI n UK b ·
pa:delI-.l m-ilel~ '"~WI b,- ..
blk...witwlIIlIdio_', " .saII
AR1lOO Y_ G......, 10 I'Idrl (2IlOI Ul
T....~,.,. _ III t dlio """
_1IKde, SI2.•

AR4645 SlIt..n.. Anlholo9Y Tho IIItJ1 inronn.
Ii<-. DII OSCAR. Vlhrou&h ]] ....nu thr RS Ald
IiI... tbt .... of di.i,.1 rnodt l . I. a<;kia••• tr.nl •.
RUDAK. IIia......_ . IIlII_' Sl UG

AR2Oll3 Co11lf11eIo or.(2nd Ell) ", ..~
W'MI u- _ Ill _ OX -' ..... lIord-to-....
QSL ardr.. Sll.II

AR4734 ARRL"'*"- Ilooll no: _ I~ Edi
_ cepe .. hroI _ -1IiPIY~ iIb·
.... . _ 111 ......._ ......
......_..- __ SliUI

AR3782 Your QAP Op•••ll"l1 Co .. p. nl on
Nospe<ill ....« .ljaSi~aroiI--I>"'" \be ea·
a\meIlP<l~"'krw-JD"""~'SUO

Af\4270 FCt: Alilt Book A m Ol'il kY '''''Y 1CIi..
radio lfI\lI"'" 59.00

AR4, 14 Low ProIlIt Ama1Iur Iladlg FQ- ........
..tal . ...~ an: fro<=-....~ Fttxa Ili4-
iJI. y<>or u , 10 opentil l with 0oס1 P'J"'<'. Th.
boob 1<11. "'"' row III l"t ,", \be air uunillae teeh
niqI... lid othrn-willlOul calli", II""'" I> your.
""", S!I.oa

CODE TAPES
73TOS "Gar_III." 15__
S .-,.-n . he,....~ IIka )'<lllIlruaP
the 261et1m.. 10 _mien."" ...,_, puc_
........ <. , ........ pncliee r....,- *P of .......,
73T06 -rr. S1lc*Jr' $US
.......- no. .. lbe pracoio%.. for ...... _ ..
ri .... the ~ "l"" lOpe, _ jj', _""'1Ope for ee
,""",U 11II Trc.nicia.a Iioe II is a>III(II'L1<d of

.... ooIid 1nIr of <O<Ie, a..-., "'" II n ""'"
ll<lIl spao:ed II ~ "'I'm

73T13 ' Back 1kMIr." $Ull
IJ+ ..p. --Code .roup' lI"i• . 01. bri.k 13+
wpm "" )'OII'Ubr: lU1ly _.., ..-bea )!QIlllil -..

'''''61 "·. ne ....... l.IK_ .....OoaOw~
Goo.. 1_ l6!lp lOlaYOU'.n. .,...•r-
p:II1l> '" Hew 1Iat:apbiI. fo •••Iio Dr: .
e-_nplarlli'"l .......... ..,... p .......
.. 'ociac boUI Now lIarnpsbire 1IOd ""'""J,
l ad proposin• •imple. ''' '1'''",i lulio • • .
Wlyll: ~'oi"fIleway I> ha..~
dep"" ....."'. h lJlPily clll lheir ••"". .., b) ~
'Within Woe yran; how I> <:Ill ft """ of ilo;;I"":U.·
ina prioooen by 0. .. 90%; Ilow 10 . nd .... 11...;
_ I> rtdIooe IIle derJciI; how III all mrdicaI ""'"
bd~ _h """'; how 10 CUI lIdnll cost.
IIOd irlIpr<M odlOoIs. All aboo.I.o _ $ 13.

W61 2IIlI ' ..........- T=-7I "' ....
tlldIrIl "'.. bo><lt -l2llp. Fwmer l=<Jl"-Is lor
~ cririeaI "'*"'- ..4 1 -.:Il • • _
4'1".... I> r.-:i"C ..... b U= III fi ·
.... II-.. .... alla:r " ico _ ... I pru6l
...... it. raJ dop< • lIioelean- ,Mtiel. I
_ tild pol1*' I .1 -.nify. • _ eke-
...-. 1· . '11• .-110, Africa ia '" -.:Il I .......
wtoy ""'"~ _I> .... 1loIli<>B--f=_.
1iliel, I pIaa b e-- .... "'-- nc.
PleIqo """", o.e (Jl tbt 110 )!QIl'U _ 1IJ"I'ld.
RuIiaI1<M.Iy I"""d IIS10 ,

AA3959 VtNl ""dltI COr'1*"" 1'I:rfoa for"
pdel_-.,SIM

AA387lI YtNl VHF COr • I *"1~ .. fIlci-
.... Idi..... '" ... va' .... fN aad IOpCIIm.
J*lot,CW.t.SSB.S__ "TV._ __
"'aad~!iUt

"R3983 L'ldor-"'.. '" E1Kb.... Ab AI
RL 11<>.• . 314 bil fIlI<lo. lbi. exJll.... e'IeI}'IhillJ: ...,.
"mply , lbe m.'b, DC, AC. 1"",iOlon .••• • lUbes
I_I), DIn cIleap U $11. bo'l iI _Ii.... "'"' II·
denD.d 111< fia.....raewI.~ $17.00

73T20~" SS.t5
.. .,. ~Il_! Oby." n..... of
code ia "' , JOlltII )<M dIit r _ '1 '1".
...... Go roo the unadl"'~' w. .... ....
code '__ 20 prr

73125~ Mind BOlli"'" $5.M
l S+ Wplll Fi.ndi.hly ••ner. l. d b) kimd ly o ld
Urocl< Wl yne for hams with " """'. IIeed for self
pu..........nl , Dna )'011' ve ronq......d H "'" leI
UoIr.~ if)!Qll wed • ~ wpm1IfI<.

W6!i $ t Ow ua. .. "''''U~ "'-o:ywe',In)''''_--.. _USS Dnrra SS--22t
... r.~ wlf , ..rob i" l ilt- hcirIC i" lOU1" S.
""......... "'Oy ............ ..-~ )'<lb''''
br:ia& depdI~ Aid ..-,-., tbt day......)
III.... ouNnarine bkc~ Dol )'011 ..., dM: ...,..;e
0.. a...~ n . is aa>lkctioB of ....... qinally
I"'bIWoed i . 1br: D ..... NrwowlI"- E.u:i1in. ".If
and ll<IIy $7.50

W66 UDelOW.y_ ' . C..-IbbMII "'I\' ra___

%p, W. J'DI'· ' ad.<ftlllla lIC1lhrI di"inJ all 11I
II.. Cblibilt.... .-iUiftJ ...... op<I'IIOR. and u,lll
....., U )<M'", iD' • I 1 .. _ 10 trI.-.l reo
-ally. )!QIl·D ... .....,.,... ideas fmrD WL
WByBe"" _wife Skny a._Ill .....•
d 0 ' ••• ID}, flo __ widI '1liviaI. ..w-. s,on.- v...·a It»e II II _
.. 21daya rrip A ...,.....,. $7.50-

1.i67 v...W~.. 1'ftodo_ S2p. W I)'* lrIIr_

ell 10 R-. r-.lOI. Aspea. Sr. ""'= Muaido.
Vie.... KMow. lid Pnpe ..-ir_ ir CO'lI'"
nelO1y .. IDUcIo .. )'OIl ft'b&hr lIIinL~ "" )'OIl
lOO,lI $S.OO

ANTENNAS

BOOKS FOR BEGINNERS===

UE220 n. Eny WIre ...- IWncIboclk II,
n-lat-UNJ. Gnu )'<ll II or. ndl>:I oIi·
a c · - hi .... ... ol eaoy lll boikl lCli _
-.q- ....." $US

WGP87034 AI ADouI Cut*al o.-d AI..... _
., ...a- Orr .-II s.... ('_ ""'" Oaosit" 01
Qud dnip,1Mor)o.~iua, oprnliOI.. Nt..-
ioed .~ Newdal.a.SI U S

TA£I.3270P Prcetlcllt AManni HlIll(11)OOk ",
Jo"'P~ J, ('OrT [leos;.~. ",,,lei, lTO>Jif)', lOll install your
0... 11II'...., $2635

UHFNHFIPACKET
TABU22 1M hckM ladlo Haad book tId
iL.I ., ,.,.,.... I. Jkw> XIU1 ~_,. def~"'11I_poad:<I ....."-----Gwyao~
W1BELOat,- SIUS

20N019 U.S. •Re.,•••••••• Mapbook ., ....
M_ The Gu.... f« InWbaf radio-......

0200 D1111la1 Noy~ b, Jim GTlIMlI Go..... 10
male yuJ .1OOn: kn,,'W kdaeahl< puticipaol sa.SO
2ON092 Tba Wgnclafful World 01 HIIIIl Aa
dlo II, RiclotJr-d Slo/.... X/U/.C$ S"""I<, cle• •
-.I" 11lbOIu<:el "","""'1I>-...- ....,

"...
WSGWNC TK h ' el. , aa. Lk:...~
III: .... No-Co6t "" Gor<looo W", Tbis l>oot
aI"eft~ )!QIl ...... I>~ I TeduIl ·
a.a- HIm. E""Y~ IIId --... ....

WG P87107 All About V..-tlc.1 Anlann... ,
Iluu.- Orr e-.,ntoelOli~cooen&< of_.
I' p ' _ SILtS

WGPB70.f2 ea.'" Anl a n na H.ndtloo k . ,
Wiro. Orr _ s-,e- E>a)"' )'<II-.I
I> _...,. _ (k;sip........aioaa.IId ......

rio:. SliM

'M3P871)17 S11llp1ot. lCM-Ca.1wn .... ...""_
For Radlo " ....-. II, WiU_ Orr GIOII SlIoo..
c"""~ All Ntw ! tow--. fllIlIIi-blod IO~~", ja.

n",..i.. he..... "I• • i,ib!<" ..I.n ~.. ' or IUIIlI. i ,
"Ioulh" locaIion,! Nt .. dall ,$11.95

1l'OO1 ne .... c.ide III VIlJ'flllr Haoa ..
60 '" E4w<W M. /VolI PrtMd<s a rIN ... irow-
dia:Ift I> .... 2 6 -.I 1.25 ........ bB;h • well •
n H . IDIl 7lka $US

03A02 IITTY Too., ., D-t 1"(- J:flWJ
Moor ...........d~_ RTTY pad< .-.c1 publ_

"'"
.xami ~lIlion, I. ' OIl "" in Ihis OIIC hook. I-CC r<>nn
610 lfIP!ocpion SUS

01 " 87 S llo ri wawa L1 . lan,,·. Anlann.
lWIMlboo1c Pnna....--lhrory, SI1.95

.v:t....32 W1fB', Hoa1p for ,....lttm. ""
D<>.z /JrM_ W/1'. eua "" _.__.
PI"': , dIe:r ..... -.I 1ft SI....

AA2286 Fn1 s.ap.1n RadIo "" Doq 0.",_
WIFI SeriesofQS1~""56..10

hem Thle Oty. Price Total

Shipping;Mus lIOn«tl $5.00~ SHIPPING
~ l.P5. ("'- prtwdtI llrlll .,;;11_)

TOTAL_ _ po,,10 'U-da WIynl ', Elooi<8neI'

.

Name

Street

O VISA

Card If Expiration Date _

Signature Phone If- ---
TMphone: (603) 924-i1 17 (110O) 234-3458 FAX: (603) 924-8613

L: II: Uncle Wayne's BooksheW. 70 ROIM 202N, Pe~, NH 03458 .J
----------



: ~ l'lo¥l
~ 6 ",etc.'

~ -~ -
J modHmd .......

~
conl<1l<ts .oreyou~ on """ 6 me''''' l>and wi'"

r this mobil.. from AI ;I1<;O. It """,, f M
: I pe,fo ' nce wllh 100 memOfleo, handl...
~ unlqu," spi llS, ' '''''' encode, 11m.. outtl: IIIlWI' and mo<e.

~'Vt.¥~~4~- ,
" lin«> Coupons up!.. I I I SJ'M

IM-24tA
~l mel",

FM mobi~

proYI<In _ .......-

, fi10mdIy ClJWfolllon tM

. ,I ~,.""'io .."..... 101' ."'PK" from Kenwood . '1
. a>mn comi*'le ....."' ,"X lT..-IaI!!" d1o.plo.y. DTMf

m icrop/Jor>e, wide boond~ and IIluml"", 1'<1
.w1'd>e•. For t~ h pe,lencl'<1 01"" . ,0 1, an

J ""dit l........ ~d!U(" I• • vdll~bI.. w hich dllow s

~
. you '0 connKt 10 ... many as 4 mobiw.

'>,;( ,,~by r~e cannol .
, o.u~u.;'''~~'''-><..~

'~. ~"""'Ilii:t--. "iio---"~'4, ~

' So4 1 "'. UmItN 10 SOtt

o
ICOM

IC-136A
e-
!:" - /

, -

I-W<e '. _ H .f. ns you'_ -.. hold·
ing oull'or! II f<o"Nr~ .. full 100 ",..th
output fTom 160 mete" "" ough 6
m oM..... w ith .. bull. In M,.."M
Iu"",, " nd ~r ...~y. VOX,
!'BT. Rf c..Jn. 10 1 memol'les
."., mor.. plovldn you
_ m.: Iaffil "'atures

-""

~~~~~

Noc P "'<>iblefOf Typogr~[rn;:n

o::.~~)l R~~
1_ n/:!J

I'rIr;ft Wljl'tt '10~WiIhoul -.

Sklre Holn; M-f, 10:00.,, ·8;00 pm, Sat., 10:00.,, ·5:00 pm
~ Hours: M-F, 8:00 am· U lO pm, Sat., 10:00 am · 5:00 pm

CIRCLE 153 ON READER SERVICE CARD

2663 County RoMI ~ McuJds ....... MN 55112
Metro: (621) 786-4475· Mat, WBtta: 1-8l1ll-426-2891 ' FAX (&121786-6!i13

~""'...,_ <n=_.",~-=.....",.~~"",==«~ """",,_~~

Authorized Factory Werrenty Center
........... ""1OIy .-.""'Y ...-.lof kom. K...- _ v.......w. -.. .. .. Ouo.-....... ""'l' _ _ podu<l.-.. _10 ....
_ _ __if lof ""' ... ,_ _ 0 _ ..... ......... _ ....__ In _ hobtoy. • _ _ .~.- lof pooc*e<_dnIl ',
....., ...... "'...- ~ Il>t_. C-A.' . &. M S _ _ .._ .. , ,II'. ,-. ...__-..'
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