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Numb« 1 on your FeedbKk eard

Wayne Green W2NSD/ 1

NEVER SAY DIE

thei r homework, Ihey 'd have seen it
coming and taken me t ime 10 develop
new skills. Instead, lhey worked at Ihe
same job lor years an d spent thei r
spare lime having fun. Then, when the
ax lei, they were astounded, oonfused,
and angry. " sure wasn't tMir laull.
Blame ue company. Blame the govem·
ment. But don 't blame yourself,

Speaking of which , how secure is
)'OUr job? ccesncnceroos and comput

er lechnoIogy changes have eliminated
many midd le management toes. and
will be eliminating more, Autom ation
and ch eaper fore ign workers w ill be
pUlling more blue-collar workers out of
work unless 'hey de velop new an d
more needed sJ<.~Is. TlVs is one reason
why I've been preactwlg entrepreneuri
al ism lor so many yea rs , When you
own the company, you may pay more
anenuon to the future so as not 10 be
taken by sepoee by new tecMologies.
0< rot.

CD-ROM legal libraries are putting
thousands 01 young~ out of W()r1i;

as law firm s computer ize their law Ii·
cranes- It wasn't that long ago that in
surance companies had hundreds at
statisticians wnn Monroe or Frieden cal
culators 00 their eeses. Monroe? I reo
mentJer when, far too late n the game.
Monroe tried to change 10 computers.
I've gal an old Monroe calculator out in
the barn somewhere. It was a $1,000
item at one time and a real marvel . I
eYer! rl1OI.I"Ited it in my Porsd'le Speed
ster for rases and had a wiooing streak
as 8 result.

Then along came ee Curta caeca
tor, which did the same job, only was
the size of a pepper grinder. II was
made in Liechtenstein for use as cur
rency conveners for European banks.
So I went to lhe factory, lalked to the
prince who ran the country and the tee
tory, and erranged to import 'em for rat
Iy use. I sold a ton 01 'em. 01 course. I
was into car rallies al the lime.

These days the same )Db can be
done by a smaRelectronic calculator.

Rallyisls also needed very accurate
watches. To win a rally, you oflen had to
averaqe less than a han-second error
per checkpoint over a dozen or two
checkpoints. A watch that was off by a
hall second in si~ hours could lose a
rally lor you. So I wenl 10 5ctlwennln·
gen, in Germany, and hael lhe Hanharl
company ma ke a special 17-jewel .
1I1OQ-minule stopwa tch for me to sell
Ihrough my Radio aocesroc, along WIlh
e e Curta calculators and other ra lly
paraphernalia , I made enoogh money
selling rally equipment by mail order to
buy a second Porsche. I also converted
and sold push·button surplus radios just
tuned to bring in CHU and WWV for
etJeckpoinI liming use. Whafs the point

of my arriving at a chectpoint exactly
on t ime il lheir watch is of f by a half
second? And that happened to me ev
ery now and then. It was frustrating to
lose because my walch was more ac
alate than lher's.

Ralies are great fun. You musl have
an eq>ert driver who can keep exactly
on time, no mailer what. And you need

Con tinued on page 74

00. I stopped off and showed it 10 my
friend Ed Juge in Ft. Worth and got him
hooked. He later sold his ham store and
became a bigwig at Radio Shack as a
result.

Bu t the ma inframe and mi nicom·
puter crowd weren't impressed by e u
c rocomouters . which they te rmed
"toys." They were led astray by the
main computer puoncaroo. Compufer·
world, whiCll spared no opportunity to
mate fun 01 mcros and ridiCUle them . I
woooer il lhere is the basis for a class
action sUll against that publication lor
leading the industry astray, I personally
hold Compulerworld mos~y responsible
lor Ihe disaster which eventually h it
Wang, Data General. DEC, Prime, cen
tronics , and a hundred other sma Iter
companies.

By the lime the rrunkcmputer com
panies finally discovered the power of
the microcomputers, it was too lale lor
1tIem 10 cope WI!h ire change. Tens 01
mousanes have been th rown ou t 0 1
WOl'1t as a result

So here we are with history repeal·
ing itself, This time irs the fossi l Iual
and power companies which are going
10 go the way of mamearres and DEC
mrmcomputers. Can Texaco, Enon,
BP. Shel , Citge, and so on , really go
the way 01 RCA and Honeywell main.
frames?

Just as these days I'm sending let
ters and taxes about what's go ing on
with cold lusio n to Rush Umbaugh,
Paul Harvey, CNN, AP, The New yOft

Times, The Washing/on Post. Time,
Newsweek, Dateline NBC, 60 MinlJles,
and so on, twenty years ago I was co
Ing Ihe same '0the major news media
oI lhe day, trying 10 alert them to the im

portance oI lhe m~er. The re
sults are the same: zero.

I suppose it was the same with the
harness-makers and buggy·whip manu
facturers when the automobile came on
lhe scene. Ive any 01 the old slide rule
companies maklf'lg eececec cacua
tors? No. How many 01 the old watch
companies are sun aroond? Very few.
All moss com pan ies failed because
lhey didn't see changes coming. And
changes can be upon us eeroee we
know it lJ'lless we do our homework.

look at the milliOns 01 people who've
been put out 0 1 work by automation or
tile moving of lhelr jobs to Iower·wage
countries. Sure, II they'd been doing

allaCk, so I couIcI go pffll at any time.
Like most hamfests these days, the

f lea market is ioaoeo with computer
stull , ~ you koow any hackers. gel 'em
there , The Ilea market is indoors. so
even ~ they come ~ WIth Dayton-type
weather, you'll keep dry. I'd say a good
hatt of the eXhibilors were compcrer crt
ented last year,

I a lso had a fabulous l ime at me
nearby Eclgar Cayce Foundation eoo«
store. Thars where l lound some of the
more inle resllOg books I've been re
viewing. I' ll be there again , aedit card
in hand.

Set aside July 2J.24. For details. if
you need 'em, you can call 804·486
3800, But don 't try climbing the White
House fence unbl after the hamlest.

History Repeati ng

A chap asked me how come. If cold
reston Is so good , that Ihe media
haven't picked up on ~ . I ellp!ained that
this is normal. I've been through Ih is
eetcre. so I'm not surprised or even
partiCularly frustrated.

When the first microcomput er was
announced in January 1975 I immedi·
ately saw the potenlial (and wrote abOut
it in my editorials in 73 ). I started look·
ing around lor someone wilh computer
smarts 10 hire as an editor lor a micro
computer magazine. I cal led and wrote

to the editors at every computer rotoy
ist newsletter I could lind, asking it !hey
were interested . It wasn't until May that
I found one and we got started imRlelJ
ately, with the lirst issue of ByIe coming
out in August. From c1ay one until the is
sue was on the presses, it look us only
six weeks 10 generale subscribers and
ancee. Wei, I drew heavily on 73 au
thors 01 computer artieles. The maga·
Zine was done entirely by my 73 staff.
other Ihan lhe editor, including the ad
sales

I wrote the subscription letters and
mailed !hem 10~ name I could get
Irom people selling computer acces
series and 10 the members 01compuIer
clubs , I wrole aod sent ad sales seners
to potential advertisers, I called my 73
authors for articles. It was a hectic six
weeks.

Then, when the firsllssue came OtJI.,

I took it personally 10 visit lhe major p0.

tential advertisers such as MlTS in Al
buquerque, Sphere in Salt Lake, and
South West Tech Products in san Anto·

VIrginia BelICh

Okay, if yo u mi ss my Colo ra do
Sp rings ta lk, you 've got one more
chance to hear Uncle Wayne live, I'll be
talk ing this year again at the Virginia
Beach (VA) namtest on JIly 23, Thai's
ooI lar from Washington DC, What bel'
ter way 10 save the $5 I charge lor my
Ia lk on lape? And I know from last year
th at they throw one heck 01 a good
hernlasl; so make the~ and say hello
in person, Ask lor a aSL card. And
OOO't put iI all until next year. A good
friend of mine who was 20 years
younger just dropped dead of a heart

Colorado Springs In July
II it Isn't 100 late, maybe you can

make ~ to ine resia Society conference,
July 20-23. where I'Ube giving a lalk 00
the latesl developments In cold fusion.
Ther9 wiI be a bunch of hams there; so
make it it you can. They always have
some great speakers and you are
oouoo to fil'ld yourseW genlng interested
In something new and excnmq. How
abou1 a H)·pouoo, H)·horsepower me
tor? That new way to destroy radi0ac
tivity I've written about? Biomagnetics?
There will be papers on tree energy re
search. transmutation, health hazards,
and advanced technoroqv, Call 7 19·
475-0918 andlell 'em Wayne sent you,
The lour·day conference is only $250.
Hedl, the reo&nI cold fusion conference
COSI almost thfee tenes that. AI'ld wan
you see some of the books they have
for sale! I came back tast time with a
SUitcase fuU,

II you're inlO ragtime music (which
you should be). you can 101loW me to
nearby Boulder every evening lor lhe
ragllme tesnval, which is on the same
weekend , Scali Ki rby, my recording
star, will be performing, You really don't
want 10 miss him.

Now don't tell me you can 't affOrd
the airfare. Tsk, Jusl get a Conlinental
Airlines cred~ card and get yo~ free fti·
er miles the way Sherry and I do, We
flew first class to London ero back from
Paris lor the cold fusion conference, all
on tlier miles, And she's laking a~
of her graOOdaughters 10 Hong Kong

tIliS summer the same way,
11 you'd bee n reading my tr avels

bookle ts (se e Uncle Wayne's Boo k·
shelf). you 'd know all abou t these
Ihings, That NSD also stands lor Never
Squander 8 Dollar,
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!'OETROM IS a tr.adcrnark of Soflwan: 2000.

DUAL SPEED

tronies
For more Information, contact )'our

authorized Kantromcs dealer or Kamrontcs at

1202 E. 23rd $1.. La~TenIT , KS 66Oi6-5006

913-tH 2-7745 FAX 913-842-2031.

Test drive a KPC-96 12 today,

You're in for the ride of your life,

The KPC-9612 offers more perfor

mance tha n any o ther TNC in its

price range . It's the only 9600 baud

unit with simultaneous dual-port

operation, so it can send and receive

messages at both 1200 and 9600

baud (or even I9K2), Kant ronics also

offe rs an optional

K-Net EPROM and,

unlike any other

TNC, the KPC-9612

can operate as both

a TNC and a node

DUAL PORT

RIDE

at [he same Lime.

K- l"et is NETRm.I""

Ko nlro n ics KPC·9612 compatible and

includes remote

access so all commands are available

from a remote location,



LETTERS
Jeff Buss~1r(1 N3EVN . Moon Two p.

PA I just watched a presentation on
C·Span concerning the "OeauttM>riz 
io g" (their words ) 01 the FCC . It
seems that a conservative "think
lank," with support of House Speaker
New! Gingrich, is proposing that the
FCC be reduced 10 an executive de
partment reponing 10 the president_
The "new· FCC will si mply be en
gaged in brokeriog spectrum on be
half 01 OUf govern ment . How much
spectrum one purchases and what
one does with rt will not be Within the
FCC's jurisdict ion. No more regula
liOflS on cootem. mode. or whO will
operate WI thin it. Lei the tree market
determine what use is best. It's all for
sale! ronvouais. companies, partner
ships, etc.• are all inv ited .

The concept, which seems va lid,
goes like this . • • All spectrum IS an
asset, just like 1a1lCl. II can be occu
pied and utiliZe<! by the owner. It that
owner wisheS to lease iI. or di rectly
use n for broadcasting, cell-phones,
data, etc., he can. Or, he can specu
late and sell il lor a proli1 or loss. The
FCC would simply be the recorder of-Spectrum use laws woukl be hand-
ed over 10 the slates to dehne, w~hjn

ccneutunooet limitations, what the
owner can do with the spectrum Uust
like zoning laws). If someone inter
te res with you r spectrum , then you
can lake him to cccrt (trespaSSing).

Under this concept, il mere st ill
isn't an amateur radio service whictl
would be provided strictly as a gov
ernment char ity, rad io amateurs at
large might have to ante up to pur
chase spectrum and then manage
thelr spectrum themselves.

Even it the ARRL came suddenly
to tne tr senses and actually pur
cneeec some small spectrum for hOO
by purposes, information throughput
would have to increase ten- to a hun
dred-fold to compensate lor reduced
bandWidth availabli1y! CW, FM, SSB.
and RTTY would aNbe d1nosaul$ by
comoanson. New digil al modes , in
duding some that haven't even been
invented yet , would emerge. At least
the spirit of adventure in amateur ra
dio could come alive again.

Anybody coukt purchase spectrum
and start his own amaleur radio ser
vice, not just the ARRL. This is the in
tent of redUCing FCC aU1\lOfity in the
first place. If you don't like tile ARRL's
servi ce, sign on to someone else's .
Remember, whoever gelS the most
revenue to support thei r spectrum in
vestment wins.

Sieve Kltz WB2WlK , Chatsworth
CA Rege Dvorsky WA3lKT in his
June tetter has a lot going for him. He
acknowledged that his new grounding
system woo eo because of "potl uck."
And he expressed an Interest in many
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From the Ham Shack
facets 01 our hOOby whiCh seem to by
pass much 01 the crowd. I agree with
hlm, but I have some suggestions.

It doesn't take money to work the
satellites; it takes time, dedication,
and ingenuity. I set up a local fellow
on O SCA R- 13 Mode J w ith $100
worth of used gear ancI he's having a
ball . We're ....-or1ting on selling him l4)

lor Mode S for less than $200, al
though he'll have to build the uplink
tran sverter from a kit, with which I'll
be happily helping him. Since you 'il
be transml lllng and receiving on dif
ferent bands. fancy ecuement really
iSn't required (althoogh it may be nice
and look pretty ). I worked Ihe first
pass 01 OSCAR-VI back in 1970 us
ing all home -brewed gear that cost
maybe $50 to throw together.

I realize that "Iurnkey systems" are
the idea du jour, and these are hne lor
those with more money than ingenU
ity. But you don't have to spencI thou
sands of dollars 10 gel into the satel
lile game. Your bucks will be better
spent home-brewing some small pro
jects and sending a $25 donation to
AMSAT, which can use it to help build
more satennes.

If you 've tried working AO-21 and
Mir without success rna tllCll: with my
dipole antenna"), I'll bet It was either
bad timing, poor operating technique,
or less than optimum dipoles caus ing
the prob lem. And this would nol be
~suaJ_ Most ne\\'COlTl6rs to the sets
don', rea lly know how to do It-il
takes time and expeneoce. There are
dipoles, and there are d'poIes, Some
work great; others don 't, even though
they're cut exactly pe r formula and
resonate perfectly_SWR is no mea
sure of efficiency. Get those dipoles
out in the clear, free 01 obstructions
(especially obstruc1lons above the an
tenna s which block their view 01 the
sky), and they'll WOrk fine. I've worked
Mir with 5 W output from my tuned
down reo-t ee Scout and a dipole. But
my dipole was installed up 6fJ aboI/e
the grouncl, above all the local tree
limbs. It makes a huge errtereece.
Find a couple of lall trees and get that
Wire up in the very top branches .

We've also worked (I say we be
ca use it was a club operation) the
high-altilude sere with QRP from a
F"1El'kt Day site, using exactly 5 W out
puI (and all banery-powered gear) on
70cm to a 16-el. circula r1y polarized
yag i on a 3' tnpod tha t was ground
mounted. We did this at K6CAB/6, the
club Field Day station for the ccoe.c
Valley ARC here in southem califor
nia . Anyone can do il With the right
tecMiQue. Although we were USing a
$2,000 FT-736R, the contacts would
have been just as easily made with a
home -b rewe d $40 n a nsve rte r. It
doesn't take much to run 5 watts.

I love your attitude , and wish more
hams had it . Just take a little more

time, use a bit more patience, hone

your operating skills until they're ra
zor-snerp. and you can do anything.
Ham radio needn't be an expensive
hobby. I've been a ham since I was
13 years old (golly, 30 years agol)

and have won major OX contests. but
have actually spent more money on
skiing equipment, resioring old cars.
stamp collec l ing, and many other
hobbies t han ha m radio ever re
quired. Keep up the good work: you
won't be dlsappoinled.

Kla us Krame r DL"KCK, x et n,
Germany Wayne , your idea 10 trans
mit manuscripts, circuit diagrams, and
pictures via FAX equipment on the
amateur bands is great, but not exact
ly new! At least in Gennany we have
been doing ~ for many years. In 1971,
Manlred May DJ1KF (ex -DC6EU,
now AGAF vi ce president) e xperi
mented with Siemens KF-1081ax ma
chines. He adapted thei r in- and out
put to amateur radio transceivers and
installed the special mode "facsimile"
in or. This AM-FAX mode was very
susc eptible 10 interference, so we
changed to FM-FAX With modulatlOll
frequencies similar to SSTV ( 1,500
Hz black I 2,300 Hz white), Because
of improved lax machines from 3M
and Xe rox mat we adapted to our
needs , we were able to ex change
nearly photographiC quality piCtures
wilh many grey evere and even lhe
small, printed texl lrom amateur radio
magazines.

The ana log lax standard 120 Ipm
and IOC 288 was used in Europe on
the HF bands. while a rising number
of VHF-amateurs used 240 Ipm and
ICC 204 with FM. Since the drum tax
mach ines smelled strange while re
ceiving (chemicals were bumt 011 the
expe nsive specia l paper sheets), in
the eighties more and more sol id 
slate memory converte rs we re
useo-aor instance, "Wraase SC·l "
trom Dl2RZ. With steadily improved
memory chips we we re able 10 dis
play 256 x 256 pixels with 64 grey
levels on the attached video monitor.
and a -nasn-wn-convener' within the
"SC-l " allowed us to store and trans
mit "live pictures" with nearly TV-qual
ity Irom a b/W -video came ra. Color
shols were restricted to typical slow
scan rescruuons (1 28 x 128 pixels),
bu t some hams tried to get higher
resolution piclu res by co llecting the
red, blue, and green color po rtions
one frame atter another in the fa x
ecoe

At last the rapid ceveoomem 01
home comocters. especl8lly the Com-
moclore Amiga, gave a decent "kick"
to the sending of high-quality picture
transmission on tne HF band s. In
1988, DF4PV began his first experi
ments on 80m with an Amiga lax pr0

gram, written by his younger brother
Volker WeniCh. This receive!lransmit
program. plus a little converter board
attached to the paralle l port, was ac
companied by the Amiga-SSTV pro
gram which inl roduceo two innovative
ideas: The Wraase mooe "qua si 96"

(color SSTV) can be Doubled In dura
tion to 192 seconds by a sonw are
switch on the graphic user tntertece,
and by another switch you can sup
press the typiCal sync pulses (1 ,200
Hz ) on transmit ancl receive. This new
mode, called FAX-SSTV, combined
me advantages of a low-band color
SSTV lransmission (only 1,500-2,300
HZ) and me crysta l -cont roll ed li ne
sync that is used with FAX (it cannot
be Interrupted by noise peaks).

At about Ihe same time AEA re
leased the Amiga Video Termmal pro
gram ancl converter, which presented
the highest known color picture reso
lulion of all: 320 x 480 pixel in 188
seconds , also working wlthout line
sync pulses, The "new modes" (Robot
1200C extensions, Manin 1-4 and
Scottie 1-4) took over the "sync free
mode on receive, but only now me
J V-FAX prog ram develop ed by
OK8JV supplies the real color lax
quality (640 x 480 pixels) mat we had
dreamed of. With SSB modulation it
uses the maximum channel capaci ty
With 360 Ipm and IOC 204. In FM it
provides bett er resolution with 240
Ipm. The mode is named "ham color"
or",JV color-

Meanwhile, the graphic power of
the IBM-PC class with ail necessary
cards has nearly reached Amlga lev
els, and with JV-FAX version 7.0 all
the usual SSTV modes as well as
weather fax l ram satellites and color
lax pictures with excellent quality are
a reality. Amiga users can choose
now between several programs with
true color (24 bit) and high-resoluHon
picture Iransmission. The dream has
come alive.

n you are lhinklng about USing nor
mal once lax machines on the ama
teur bands, that would be a setback in
qual ify and performance. First, the
resolution never reaches the possible
256 grey Iavels of computer tax pro
g rams (I"IOt to me ntion the missing
colors); and second. cmce tax trans
missions are based on duplex con 
nections with dig ital signals (max.
9.600 bit/s) and waste too much time
at the beginning with a special "train
ing sequence" that noos the highesl
possible speed lor the data transrrna
SiOn. In Germany, some packet race
specialists t rie d 10 introd uce this
mode into lheir net, but Without soc
cess. The time lost to connect was
too big and data speeds on the SHF
links belween digipeate rs su rpass
38,400 bitfs by now. tt's bener 10 use
o ld ana lo g lax mach ines ( t.e..
3M2346) a s a scanner tor pho
tographs and text Sheets. Mod ern
amateur fax program s can receive
that signal , process and transmit it
wilh high quality.

I am l ransmil\ ing a lax bulletin
once a week on 2m With news ancl
technical Inlormalion. How about one
powerful ham stance doing Ihal on
every continent? In IARU-Region 1
the entire SSB sa ct ion of th e low
bands ca n be used for FAX and
SSTV transmissions. Now hams need

10 get busy ancl do III ED

6 73 Amateur Radio Today · August, 1995



• •.' , .

{:~ OUf R138 Is The Most Affofdable WeFax Receiver!"1,.,. We used our 30+ years of el<pl!fience In deslgnirlg high-qualily vhf re
ceivers to bring you this eneeoeeo versioo of our long-popular WeFa. Receiver, a
very sensitive wideband fm receiver espedally for amateur receptc n of NOAA and

Meteosal weattrer faC$imile imal;les OIl the 137 MHz
band , Use wittl dernodUlatOB and software from
MultiFax. sse.. A&A Eng .. and QltIer1; . Fealures
02IJV aerlSitMty, widebarId M~ for low dlStortiorl.
a..cl four cryatid Wlbolled channels ill a fraction of
the coal a..cl complelily of S'fl1thesize<l units. Op
tional Scan Adapter allows yOl.l to automatically
search for and record signals as satellites pass
overhead while you lire away from the shack,
• R138 Receiver ._ _ $129 kit. $189 wI!:
• AS1 38 $ea n Adapter __ _.•.... $39 k it, $69 wft
• Channel Crystal• •__._._._.•_._.__..._.••.... $12 e.
• ARRl Weather Setellite ...tldl>ook .•.•__.._._. $20

REP-200 REPEATER

Also available in rf-tight enclosures, and with datil modems.

FM EXCITERS: 2W COI'l!Jr1uoU$ duty.
FCC type BtXePffJd fw coml bBnds,

• TA51 50-54. 1-43-174 , or 213-233MHz,
• TA451 : -420475 MHz . New low price!
Either model: ...... ,,,... kit $99 , wit $169.
• TA901 : 902-928 MHz, (0.5W oul);
"'- low lJrloe' wit $199.

VHF & UHF AMPLIFIERS,
For 1m, sst>. aN. Output levels from
1owto 100W. Models starting at $99,

FM RECEIVERS:
!l¥\..t R100 FM RECEIVERS for 46-54.
~NfWZ. 72.76. 1"0-175. or 216-225 MHzF,..... Very HIlsitilfe _ 0 .15uV. n cep
tional nle<;tilfity - both crystal & ceramic if
M e'5 for >100dB al :l:12l<.Hz (best available
anywhere). f1 utter-proof squelch.
....." ...... ...New low price' k it $129 . wit $189.
• R451 FM RCVR. for 420475 MHz. Similal
to above, New low prif;e' k lt $129 .wlt$189,

• R901 FM RCVR, for 902-928MHz, TnpIe
conversioo. New/oW price... $159, wft $219.

!l.f"o.t. R1SO MONITOR RCVR for 143-164 or 216-225 MHz, 4-dlarinela.
~NfW~ Great for monitoring repeateB, amatew calling frequencies. pad<et ra
"'71-'. dio , commercial two-way radio. pohcellire frequencies. or wealhef fore-
casts. Good s tartar kit, easy to assemble and align kit only $99, wit $189.
• R120 AIRCRAFT RCVR for 110-136 MHI . ......"" kit only $99, wit $219 ,

~~

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

You get more features for your dollar with our

A fully microprocessor-controlled repeater with autopatch
and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or cont ro ller alone!
Kit still only $1095 --~-~----------._ _
w&tstlfl onfy $1295 . ' ~o-OJ1
O(l & 1>011 _ ....." "'V'!',_
. Available for the 50·54, ;

143-174. 213-233, " 20
475. 902-928 MtU bands.

• FCC type accepted lor
w ••nercaal se<'Iice in1SO & 450 baI'\d$. (Reqlfe&f c.taiog b'delab.J

REP-200T Voice Message Repeater. As above, except includes

Digital Voice Reeo«:ler, Allows message up to 20 sec, to be rem otely recorded on
the alr. Play back at user request by DTMF command. or as a periodical voi<:;e id, '
or both . Great for makitl; cl ub ilnnouncementsl , "" " ..adds only $1001

REP-200e Economy Repeater. Uses COR-6 Controller (no DTMF
control or autopatctl). Features real-Yoic:e 10 Kit only $795, _ lot $1195

REP-200N Repeater, Want to use your 0WI1 cootrolef? No problem' We"
make \IOU a repeater wittl rf modules ooly, Kit only $695, w&l $995

WWV RECEIVER

COR·3. COR, timers. court.beep kit $49
CWlD. Diode programmable kit $59
COR.... Complete COR and CWID all 01'1
one board, CMOS logic for low powel

COf1SUlr¢lon. EPROM ptOg.. I., oed.
(specify cal) kit $99. w&t $149

AU

ACCESSORIES

AP.3 REPEATER AUTOPATCH. Reverse
patch and phooe line remote control,
.... ................ ,kit $89, wired & tested $139
AP-2 SIMPlEX AUTOPATCH TlI'lling
Board. Use with above for aimple~ oper-
atiorl U$ing a lral'\SoCelVlIIf, kit $39
TO-2 eTMF DECOOf:R1CONTROlLER.
16 digrts. jumper-plogrammable, te ll-call
resmctor. Can tum 5 function s onloff.

...... ...kil $79, wired & tested $129

••
M0-202 FSK DATA MODULATOR
Of:·202 Of:MODULATOR. Run up to
1200 baud l2igital signals lhtough any 1m
transmitter & receiver .... kits $49 , w&l $79

9600 BAUD DIGITAL RF LINKS. Call for
info OIl Iow--cost packet networking sys
tem: MO-96 Modem and special versions
of our 144 . 220. or 450 101Hz 1m xmlrS a..cl
rcvJ'1l. Use difectly with most THe's Fast,
diode-SWIIched PA's output 15 or 5fN'J.

TO-4 SELECTIVE CALUHO ModUle.
Versatile dtmf cootroller with 1 Iatchirlg
output. Mutes spe.ksr utltil _ meona
calls by sending your 4-digillt code, Of
use it with II long tt eerc digillo alert any
one in club . Atso may be used to control
autop.tch Of other single d.v lc•.
.. , kit 549, w&t $19

TO-3 cress fSUBAUOlBl.E TONE, oe
CODERJ ENCOO£R .. .. kit $29, wI!: $59

DVR_t DIGITAL VOICE RECORDER. Re
cords up 10 20 sec. of your voice WIth built·
irI mia, or ell'lemal mic, Tem6c as voice
100er for repeate<s or fox hunt llfT'Itr. COI'l

test caller. radio
notepad. etc EJ,.
tensive manual tells
how to use rnultip je
messages adapt to
many applical ioos ,
.... ..kil $59, w&t $99

. ec-, _ {~~CWlo-2.
~ ~ ~ ecrcm-

.~ , contrOlled, minia-
• -~ I~ rcre, easy to boild.

• - low power CMOS.
lspecify ca~) _ orWy S-54 kit, $79 wI!:
COR-6. COR &

Rnl Voi~ m '~~~~Ie
on one board. ~~ ,

Digrtaf e records , ~~~
~:o ~O ;:; ,!~t,,~.
voice. c.tl reo- ' I

o.-d rnuIhple id " C ~ ~ l. '

message$ Ta~ "
and IWne-oul tirNB, courtesy bMfl. solid
slate relay 10key transmitlElf.

... ' , , k it $99, w&t $149

Get time and freq checks with-oul ,,~

buying ll ~pensive hI revr. Very ~
sensitive and eeeeeve hfIilt , ~
Idal coolfolled superhet. fl1;,.:.
dedicaled to Iistemng to f~ '

'INN 01'1 10.000 MH.z.
... only $59 kit, $99 wI!:

Helical resonator
Mers may reduce
your Inlermod &
cro...tIilnd Inter
ferenee.•

RECEIVING
CONVERTERS

Low ....
001'1 ,.,.10
rKeilf. vhf
& uhf binds
on a10M tec.iv.r.
• Input ranges avail SO-52. 136-138,
144-146.145-147. 146-148.220-222.222_
224 MHz, 432"'34, 435"'37, 435,5-437.5,
and 43925 (. Iv COI'lV 10 dian 3t.
• Kit less _ U 9, kit wlcaH & BNC
JKh $79, w&l ltl cas. $99,

• Automatically switches out of tine
durtng transmit.
• GaAs FET Preamp with features similar
to lNG serie-a.
• Use with base or mobile transoeiverl; up
10 25W.
°T...-.g <MlJW 120-115. 2CO-24fJ. (lr.fGlO...5OO.

LNW·(*)
MINIATURE

PREAMP
still only $29 kit. $44 wl....&Ie.t~

• l ow-eost MOSFET preamp.
• Smil flsize. 0I'l1y 5IfrW . 1-51ll"l . '10"1-1
• Nt 1.2dB ..til , 1.5dB uhf.
• Solder terminals for C(llIJl & pwr COin oect.
0Sp«:Jfy AIIWlg ~,' lS-J5, 3S-55, SS-1lO, 1\O.12(J.
120-150.1I10-200,2O()-210, 4()().5QOMHz

MODEL HRF· f' t, J6f vhf, '" uhf.
.Sp«:JfyUWIQ -.gil' 1,)&.110. 112_ISO. Iso. l l52.
1152-111 21"233, 420-410

FEATURES:
• Very low noise: 0,7dB nfvhf. OSdB uhf
• High gil ln : 13-2OdB (depends on freq)
• Wide dynlmlc range · resist overload
• Stable: dual-gate GAS FET
. SpeUy !lnW>g' -.gil,' 26-30, 456, 13"'3~. 13~

1$2. 1$2-172. 210-230. 4DO-oflo. 800-liIGO MHz

TRANSMITTING
CONVERTERS

LNG.(*)
still only $59--

LNS·(*)
IN-LINE
PREAMP

ONLY$89~1l, $": 19-...tnlod

HELICAL RESONATORS

XV2 for \lhf .nd XV" for uhf. Models to
convert 10M s$b, ON. 1m. etc. to 2M, 432,"35.and alv, 1W output, Kit on ly $89
f\lhfJ. $99 fUhfJ. PA .. "' 10 4SW ....~
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Super Elmer!
Toby Metz KB7UIM has a great thing going

with the Voice of Idaho Amateur Radio Club.
Toby's Eagle Scout Service Project involves
taking a small group of deaf people, teaching
them what they need to know to get their ham
tickets, and then getting them on packet! The
city of Boise has donated computers and ra
dios lOf the cause. The VOl Club bought the
TN Cs and crystals for the radios. Then,
through a money-raising project, Toby earned
enough 10 get the rest of the items needed to
complete the project, like power supplies and
antennas. One person , Bill Blohm KC7JSD,
has already gotten his Tech and is well on his
way to General. Two others. a nine-year-okt
and a tweve-year-okr. are going lor their no
code Tech tickets. Heather Whi testone, Miss
America , sent Toby and his students auto
graphed pictures and personal not es of en
couragement. Way to go, Toby!

Wayne On-Line!
Yep, if you check the Prodigy Hobby Bul

letin Board . Ham Radio division. you'll find
good old Uncle Wayne...whenever he has the
ti me. Now, v ia Prod igy , you can be th e
42,478th person to tell Wayne that you don 't
alw ay s agree with hi s ed ito ria ls . Maybe
Wayne should issue a certificate. Ten dollars
if you don't always agree with him. And $5 if
you do. Now you know where to find him. with
no problems of propagation or ORM.

Good Club!
The Port SI. Lucie (Florida) Amateur Radio

As soc iatio n gets a gold s ta r. ( 1) Th ei r
newsletter is interesting and informative. (2)
The club is sponsoring hidden transmitte r
hunts. (3) They're active in all sorts of com
munity projects. such as providing communi
cat ions lor the American Heart Association
annual Bike-A-Thon, a March of Dimes Walk
A·Thon, and a Blessing of the Reel. And how
about the ham PR of holding their Field Day
effort on !he front lawn of City Hall! Instead of
in the boondocks somewhere!

ARLS007 SAREX STS-70
Postponed

Space Shuttle Mission STS-70, which is
scheduled 10 carry the Shuttle Amateur Radio
Experiment. has been postponed. Mission
managers have decided to re pair damage
done by woodpeckers in the foam insulation
of the external fuel tank. The loam prevents
ice from building up on the tank. The repairs
will be done at the shuttle Vehicle Assembly
Building, requiring the Space Shuttle Discov
elY to be removed Irom the launch pad during
the week. The mission may be rescheduled
lor sometime in August.

Mission STS-71. which will also carry the
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Shuttle Amateu r Radio Experiment. is suu
scheduled lor no earner than June 22. Follow
ing a Flight Rea diness Review last Friday.
mission managers decided not to select an of
ficial launch date due to ongoing work aboard
the Russian Mir Space Station that needs to
be completed prior to the Space Shuttle At
lantis ' rendezvous and docking . The launch
team at the Kennedy Space Center will con
tinue vetlide processing WOf1< so that Atlantis
will be ready for launch anytime on or after
June 22. An ofliciallaunch dale is expected to
be announced in about one week.TNX ARRL.
KC5BTL, and Kennedy Space Center Public
Affairs Office

10 GHz Activity
The Rochester Group VHF Journal report

ed on a wonderful opening across lake 0n
tano . Bob Golden VE30 IK. set up on a hill,
gave the Rochester hams an exciting time,
with S-9 signals as they moved in 10-mile
jumps along the shore. Not bad for an as-mile
hop on thai band! The Journal points out thai
there is a need for more 10 GHz beacons.
There are only a dozen in the US. compared
to 10 in the UK and 30 more in Europe. The
result is thai most of the band openings are
never not iced . BUI even when there is no
opening, the 10 GHz band has plenty of uses,
such as replacing wasteful 450 MHz repeater
links. Uncle Wayne managed 10 work seven
states on me band, with me longest path over
100 miles, and none shorter than 50 miles. Ei
mer use Ihe band or face losing it. The Jour
nal has lots of info on gear and operating, so
send $10 to subscribe to Rochester VH F
Group, Box 92122, Rochester NY 14692, Do
it NOW!

Six Meters Open For The
Summer

The more adventurous Tachs are setting
up camp on 6m and enjoying the usual sum
mer openings. The band can sound like 20m
at times. W40 0 reports contacts all through
W2 and 3, KP4 , V31. T12, and so on. Often
the whol e midwest is pouring through into
Aorida. The least you can do is get a rig and
good antenna set up lor 6m and start listening
for the many beacons. Thanks to the North
Florida Amaleur Rad io Society's Balanced
Modulator.

Rescue at Sea
Amateur Radio has once again been a life

save r on Ihe high sea. The crew of a yacht
mat near1y sank off me Mendocino coast is
safe and back on dry land. This, thanks to a
Ham radio operator in Canada who picked up
their distress signal when Coast Guard offi
cials nearby could not The 3&foot ketch lost
its rudder and was drifting helplessly in 24·
foot waves off Point Arena Thursday. June
1st . wh en Doug Burrows in Alberta heard

their faint mayday calls on his radio.
Burrows ca lled the U.S. Coast Guard in

san Francisco. whim dispatched a cutter and
helicopter. The three crew members. who
stayed with their boat. arrived at the Coast
Guard Station Golden Gate the following day.
The yacht was towed in by a Coast Guard pa
trol boat. TNX Amateur Radio Newsline

Free Speech Limited!
In addition to not being legal 10 yell FIREI

in a crowded theater. you are also not allowed
to screw up a repeater to demonslrate your
mental imbalance. Repeater trustees can ban
any user they please. accordi ng to the FCC
and backed by the courts. It's a pity when a
d ub has to gel a court order restraining some
nut case ham from using a repealer. But men.
while we have a fitter (the code) 10 keep 90%
of aspiring hams out of our exd usive d ub, we
have no sanity lest.

"Sky Night" Forming!
Would your ham dub Nke to coorceare with

astronomy clubs in your area to conduct a
joinl public "Sky Nighl- event, centering on the
Perseid meteor shower? Activities would in
clude visual observation, meteor-trail-bounce
communication, conv ersations with other Sky
Night sites around Ihe country, and an oppor
lunity 10 send messages to friends in other
cities via National Traffic System nets.

Interested parties should send contact in-
fo rmation to Peter Coffee AC6EN (E~mail :

Com puServe 72631 .11 3 , o r Interne t
72631. 11 3 @compuserve .com) to h elp in
planning this event TNX AC6EN

Show Airs on Shortwave
On June 5th , th e weekly ham radio tal k

show "Ham Radio and More .~ produced and
hosted by Len Winkl er KB7LPW, began airing
on WWCR , tape-delayed, twice per week. Lis
l en lor it each Monday at 3:00 AM ET on
7.435 MHz and again every saturday at 5:00
PM ET on 12.60 MHz. TNX Amateur Radio
Newsline

FCC on the Internet
The FCC has instituted a h omepage

(http://www.fcc .gov) as an entry point 10 the
Commission's on-line resources. The page
features selectable buttons to go directly 10
high-inlerest items such as the Daily Digest,
the Commission Agenda, Auctions, and cur
rent rule makings.

A button called '"Getting Information" pro
vides a tour of what information is available
and where it can be found on me site , and
provides links 10 available on-line documents .
There also is a link 10 the FCC teiecoone di
rectory.

A general mailbox for electronic mail to the
FCC is: fccinfo@fcc.gov. TNX ARRL iii



PRODUCTS. INC.

P.O. 80X 21 145 • WACO, TX 76702
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PHONE 817-848-4435
FAX 817-848-4209

* QlfAUlY * SERVlCI,
* PRIC-'E

WE'VE GOT tt AU!

Our Bandpass-Reject
Duplexers with our
patented B"Br
Circuits Fiflers
provide superior
pcrfonnance. ..
especially at
close frequency
separation.

Model HF9V-X (shown to the left) for 80175, 40, 30, 20,
17,1 5, 12,10 and 6meters.

Model CPX co unte rpoise ki t for Butternut models
HF9Y-X, HF6V, and HF6Y-X; substitutes for ground or
elevated radials. Self-supporti ng tUbing bolts o nto
base of antenna. Mast not prOVided.

BUTTERNUT ANTENNAS from BENCHER INC.
831 N. Central Av. · Wood Dale, II 60191 ·708-238-1183

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

THERE'S ONE NO WI

No, we won't insult yo ur intelligence by telli ng you that it's a
'tettwave" or that ANY vertical will operate more efficiently without a
good radial system than with one; it certainly won't! If you want
expensive fairy tales talk 10 our competitors! If, however, you've no
room for even the smanest radial system just insta ll the mosl 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 thai 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-called halfwaves. Ask for our free brochure for complete specs
on all Butternut models and receive technical note DL$-l ~Dirty Little
Secrets from the Antenna Designer's Notecook") tnat shows you how
to calculate the probable efficiency of any vert ical antenna using the
manutacturer's own specs so you won't have 10 learn the truth Ihe
hard way!

CIRCLE 3M ON READER SERVICE CARD

BUYAMERICAN, BETTERPRICE AND aUAUTY

Tile 50230 SMAAT·TU~ER is "" bell HF avtotuner e.a.., price . and 10
IX"" '''''''' a ptI:Idud: _ • ..- l'I me us.>.. .....'" dIsmg.;II tIle~__
beSl price III """ SU9,00" 'Mff THE SG2307 BECAuse, _ yoo ....
antenna .. "s base you are~ .... -..... _ III • n\I1CNtlg ....
cou 10 ... radIO as .,.;tIl Ollie< lu>efI, seen .. tile ...TSO. ele. The .- YOUR
SIGNAL GETS OUT MUCH BETTEA. The Kenwood ATSO. AH50 and otne<
Slmitar I........ ean only maten 3;1 ",,"matches (YES "" IV 3:1~ so j(>rye1 matcning
any\11ing bul a lakrty decent antenna. Tha sam can malCh !rom 0,5 Qnm to 10
"**"" anlen.... (lJIl kla 200: 1 mismallctl). ICI ~ can eUjIy metcn fandom "';res.
dipoles. flin1lUtt~IlqlQO'lg cetIS. e1C, The resuIl l,l()RE POWER

TO"'-. _ _ ", $a5Ob~.along__~__(.....,- .... U.S _

01101 ...... UPS'"_~_T......... _""

Joe Brancato
THE HAM CONTACT
PO Box 3624, Dept 73
Long Beach, CA 90803

Co\ Flo . j ~ Add 8 \ I<4'1i. s.. Ta> .........., _ . _ ear-.. 1\0 _ •• pIoeoe _ U S. Mono'\" 0rdI0r
• 511.10 lor~

SetYflg The LORD II you wish more illomlation please send a SASE 10 IIle IIIlOve address. For COO ortlet5. cal
SiIC6 1981 (310)433-5860. outside 01 CA OrGel'S On ly _ (800)933-HAM4 lIE>d Ieave.~ .

The SG2000 I"F ~. IE •• type IiOCIt'*<l lor~ n nwN ..-..ce
made -..u.s. como,..c""a<JIO~l_oIc:o.ne leanbe ""'""
co:> "" _ _ l. _ ""~.-_ 2 _ tr"'-IIQ Nl
$lrain 10 I)UI out 100 _a. on llIe low _ and onty 7S-M ..all$ on Ien ....tera.
tM SG2000 ""•• large IranSiS1Or$ Ihlt Ioat all:;Wlg al 1SO ..ans on ...u. THE
BANDS INCLUDING 10 METEAS' Some oj the SG2000 teatu,es afa' 1) '"
COfI!rO)l tlead rem(lla~ta (no:> SPCC~ kit neca$So1ry) up 10 150' away jron> \11e rig ,
perlec1 lor ao.lomoblles and boats, Up kl 8 he_ eatI beu_and _ lIS
intercoms atlO . 2) Tne la'ge'\ disptay of any HF tranacent..,-. 3) 5-'. pre·
~ ...".,.ieS _ 100 U9lIf progranvnable ",.."."..., . )~ Iron>
.SO-/' HSC)IO I 85F (..esc ). You ..ant QU&IIly rigl'Il? _e is _t EVEAY
SG2000 _ -..e before roey'", sIlIPP'"I ......... Iacltwy: I) Th8y"r8 IIo:IOry
ar.gred. 2) EVERY SG2000 Ia lleye<! ""... al~ _ (CW 1SO w_)"'*' an
0Pefl ........... 1oI abOUI 10 --. _ e<n>eded Ie> a~ ........... n
keyed _ lor an _ ,....., 10 sec........ 3) EVERY SG2000 is put .. lhoI!

-euR~·tN"" flC k _ keyed """'" I", N __lOp al ful powet CWo 00n1 ry tN.t "'til me Iore;gn "'d.... . ' EVl:RY SG2000 Is
tnen "'-d\eCked lor at;onmenl and put in tile 'TOOTUAE AI.CK'"~ \tIey are keyed (>rl''''' <lflavery 10 secon<lS I'" 2. noura, 51
The SG2000 Is \11en ra·evalual&<l end al oonuol I,.,..,Uons are ...nned 10 ensure tnallne micro:>prO«$Sor Is uP kl SPeC. THEN AND
ONLY THEN rs THE SG2000 "'LLOWED TO LEAVE THE F"'CTORY.
TN boIlDfn line Is price . yoo k:f\ooOl howa>:~ QO,omercIaIfIIp are normally. _ ere selling tne SG2000 BELOW DEALER COST
.. only $1 .4049.00_t ThaU a $<100.00 Ulvingsl We guar~'" me best: price.

DOWN EAST
MICROWAVE INC.
TRANSVERTERS

50 MHz - GaAs FET, High level mixer,
2OW, Assem. PCB, Kit... $295

144 MHz · GaAs FET. High level mixer,
2SW. K~ $295. Assem $395

222 MHz - GaAs FET, High level mixer,
30W, Kit........$295. Assem. .......$395

432/440 MHz - GaAs FET, High level
mixer, Dual osc.• 3OW. Assam $395

903 MHz<l .OdB NF, 10W,Assem $395

1296 MHz<l .OdB NF, 3W, Kit $295

2304-3456 MHz - 1.0dS NF. 2 Watts.
Assem. only $450

Options available for all of the above

Write or call for Catalog.
Product descriptions available.

DOWN EAST
MICROWAVE INC.

954 Rt. 519
Frenchtown, NJ 08825
TEL. 908-996-3584
FAX 908-996-3702
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lUbe TNC: A Packet Breakthrough!
Have the hottest packet signal on the air.

by Phil Anderson W0XI

OueSloon: Would ttJe TUbe TNC, dlssipallng 25,000 wans COOtll1UOUsty,
heat your l'lOuse?

Answer; Atypical house in Kansas City, according to my high-eflIClEln
cy furnace brochure, demands 2,000 heatmg load hours per year, and the
average load is 70 ,000 BTU/hr. So, it would seem that the average house
in KC needs roughly 140 mil liOn BTU/year. AdditIOnally, the specs lor my
tumace «io.cate that it puts out 96% of me rated input caoacuy or
124 ,000 BTUIhr. Thus, my furnace IS capable 01 supplylf'lQ the "heat' t
need in roogliy 1,000 heat'"!} hours per year. I pay $0.37 peJ one-hun
dred eeoc teet of gas (eel} and I use about 1,000 cd per year. So, my
yearly gas heating bill is $370.00, Not bad,

The question stili remains: Can the Tube TNC supply these needed
BTU? Our TT-1 dissipates 219,000 KW-H, so we reoo to relate that to
BTU. My meemocvoarmcs book" appendixgives us the answer:

1 KW-H . 3360 BTU, so
2 19 .000 KW·H '" 735 m.lion BTU
That means our Tube TNC IS capable of heating roughly rIVe houses.

II's a heat4.AN!

References
I, KI'C-3 N(j en'l/ce Manual.

Karnronics. fnc. 1995,
2. NCA Receil'i/lK Tubeskmual.

RCA. 1961.
3, Basic Engineering Thermodv

namics. Zcmancky, Ml"Graw Hill.
1975.

O perationa l Cost

But there is one big problem ! This beast
will cost you an ann and a leg in electrical
hilb if left on continuously 3.\ a digipeater or
node . Here's my calculation. based on KW-II
power rates flit Kansas City:

Kilowau-llours/year = 25.000 watts x 24
hours x 365 days == 2 19,()()O KW-II

Year ly electric bill = # kilow all
hours x SlKW-H = 219K .\ W.1O =
$2 1,'XXl

Maybe we should scule for pro
gramming a hit more mode m com
puter, Perhaps we could usc a Digi
tal Equipment Corporation PDP-8 or
PDP-1 2. or perhaps we cou ld use an
IBM System Mod el 50. On second
thou ght. perhaps we oug ht not 10
build this project ! &1

5.00() limes the vo lume taken by just one
6EV7. I j ust went downstai rs and measured
my refrigerutor-c-not sure why-s-and its d i
mensions are 22 by 30 hy 60 inches (39,600
cubic inches). While fi ve thousand 6EV7s
would lit in there. it would he way too hot;
we' re talking about generating nearly 25,()()()
wuns. That's the equivalent of four hundred
sixteen 6(}.watt light hulhs turned on corainu
ously!

So what haw we got'! Let's list TT- I's fea
tures:

Power; 25,(X)() walls
Display : Ch rist ma s hulhs, for TX . RX.

CON. ACT. and MAIL!
Tubes; 5,lll XJ twin-triodes
Data mem ory: 256 .000 co res for th e

"RA~I" program
Memory : 5 12.000 cores for the "EPRO\I~

By the way. the RAM memory feature list
ed is really neal. You no longer have to worry
about battery-backed RAM for your mailbox.
The cores ret ain their indiv idua l "bitsv-c-a
one or zero-without power! we've got a re
ally neat display. too; you have your own sup
ply and can change them every Christmas:
colored lights! You won't nero a home fu r
nace any more. either. for IT-I puts out the
BTU!

f

7 "
r- 1'8 MAX,

SMAL L - BuT TON
MINI ATURE 9 - PIN

IT·1 Performance

Figure 1. 6EV7 phvsical layout,

• two triodes in one tube
· 250 VOC B+
·2.5 walls plate dissipation !
• miniature 9-pin socket
With these "facts" in hand. ..... c can begin to

picture our IT, By the way. for tradition. let 's
ca ll it the IT-I. It' s going 10 he hig. it'll con
sume a lot of powe r. and it must by necessity
use magnetic-core ~mor)'. If we don' t use
core memory. the number o f tra nsistors for
the beast will simply grow way beyond the
5.000 I envision. I'm assuming. of course.
since we smart ly picked a twin -triode, that
we'll need only 5.000 transi stors (rather than
10,ClOOl 10 replace the Kpc· 3·s mlcro-proc es
sm. modern chip. and associated glue logic.

While a 6EV7 consumes just a few cubic
inches of volume real estate. we can't expect
10 pack tbcm against each other. That is. we
can' t assume the si / c of T'T·I will he just

Dt'sijtn

Second. now that we' ve picked a Tl'\C for
co mparison, ho w many tubes will the IT
need to have'! This second question is nor so
simple , The 63B03X IJP data shee t doesn't
indicate how many transistors there arc with
in the chip! However, my copy of the Ref er
ence n ato f or Radio Engineers (RDRE I
gives us a good enough estimate:
The 6502---the popular early-days
work borse-ccomatns 5.000 Iran
sisrors in its 160- by 160-mil chip!
Assuming all the other chips in the
KPC· 3 have fewer transistors than
the processor. I' m going 10 esti 
ma te that the KPC -3 co n tains
roughly the equivale nt of 10.000
transi stors. Wait. don' t ye ll yet!
I'm not counting the SRAM and
EPR OM . You sec. we'll nave to
use core memory in our IT,

Third. we' II have to pick an ap
propriate tube . IIams licensed SO
years may object. but I' ve selected
the 6EV7. a relay control tw in-tri
ode by ReA2. Its physical outline
is pict ured in Figure I and addi
tional features arc listed below:

At the recent Tucson Amateur Packet Ra
dio (TAPR ) annual meeting in SI. Louis.

one of the presenters proposed yet another
T:'\C. A prominent amateur in the audience
then challenged this presenter 10 justify such
a project. asking "Why do we need another
TNCT This reminded me of an idea that had
been circulating within Illy own cranial LAN
a few months before: How many tubes would
ir take 10 make a Tl'C and what wou ld its
specs be like'? Well , here goes.

Concept

First things firs t, what do we want our
Tube TNC (TTl In took like? Shou ld it he su
per simple, or should it match the features of
one manufactured today? Since this choice is
arbitrary and I' m familiar with the Kamron
ics KPC-3 1 , let's make our TT look like it.
A'i you may know. a basic KPC-_~ ships with
32 K o f ra nd om acce ss memory ( RAM) .
5 12K hils of erasable prograrn ruablc read-on
ly memory (EPROM). a 63B03X Hitachi mi
croprocessor (IJPJ, and a 3 105 Texas Instru
ments (Til l.200-haud modern. In addit ion to
these large-scale integrat ion (LS I) parts. it
conta ins so me add itiona l c h ips : o ne
DS I4CRR. two 74 HC 14s, two 74 I1COOs. a
crystal. resistors. and capacitors.
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Free MFJ Cata~
and Ii•• IMh uction ",cnuall'

Write or call toll-f ree • . . 800-647· 1800

Nearest Dealer/Orders: 800·647·1800
Technica l Help: 800-647·TECH (8324)
• 1 year l.f'ICMGftioilal guarantee · 30 day money back

M
""fj sh\) on orders from MFJ • Free catalog

l\IFJ ENTE RP RISES. INC.
Box 494, Miss. State, MS 39762~. (60 1) 323-5869; 8·4:30 CST. Mon·Fri;I FAX: (601) 323-6551; Add $20 sIh

M FJ . . . making quality affordable
>riceII"ClSll • ••aq.;tl>dWlgI 0 I99H IfJ E. ,,.i>ai. Jc

MFJ S uper Hi-Q Loop'
Mf'J's MFJ-17K6

tiny 36 inch 529995
diameter high
efficiency loop antenna lets
you operate 10 to 30MHz
continuously •• including
the WARe bands!

It 's ideal where space
is limited - aparunems. •
small lots. mobile homes. attics. TTlOlor homes.

Enjoy both DX and local contacts when you
mount it vertically. You get both low angle radia
tion for excellent DX and high angle radiation
for local close-in contacts. Handles 150 wails.

SUfWr easy-to-usel Only MFJ-1786 Super
Remote Control has Auto Band Selection" , II
auto-runes to your desired band. then beeps to let
you know. No control cable is needed.

Fast/slow tunc push buttons and bu ilt-in
two range Cross -Needle SWRlWattmcter le ts
you quic kly tune to your exact frequency.

All welded construction. no mechanica l
joints, welded butterfly capac itor with no
rotating contacts. large 1.050 inch diameter
round radiator -- not a lossy thin flat -strip-
gives yo u highest possible elTiciency.

Each plate in MFJ's superb tuning capacitor
is welded for low loss and polished to prevent
high voltage arcing. It's welded to the radiator.
has nylon bearing. anti-backlash mechanism.
limit switches and a conrinuocs no-step DC
motor for smooth precision tuning.

A heavy duty 1/8 inch thic k AD S plas tic
housing With ultravio let inhibitors protects it.

MJo:J·l782. 5269.95. Same as MFJ-I786 oot
remote control has only fast/slow tune bmons.

10 Bands --1 MFJ tenna!
Full size performance . . . No ground or radials

Operate 10 bands: 75180,40,30,20, 17, 15, 12, 10, 6 and 2 Meters with one antenna
Separate full size radiators . . . End loading . . . Elevated top feed . . . Low Radiation
Angle . . . Very wide bandwidth . . . Highest performance no ground vertical ever . . .

O perate 10 bands -. 75180, 40. 30, 20, 17. 15, in all parallel radiators.
12,10,6 and 2 Meters -- with this MFJ·1 798 This forms a very large equivalent radiator
vernca l antenna and gelju/l size performance and gives you. incredible bandwidths. .
with no ground or radials! Th~e radiator stu~ provide auromanc

F.ull size performance gives you high ",. bands~l lch In.g •• there ISabsolutely no loss due
efficiency for more power radiated. The result ? 10 loadi ng coils o r traps .
Stronger signals and more Q·5 QSOs. E n d Loading

Fu~ size performance ~so gives you On 30. 40, 75J80 Meters. end loading - the
exceptionally wide bandwidths so ,rou can use mosI efficient form of loading - gives you highly
more of your hard earned freq uencies. efflcienr performance, excellent bandwidth. IOYI

Full size perfonnance is achieved by usi ng angle radiation and automatic bandswitching.
separate full si ze radiators fo r 2 through 20 Meters MFJ's un ique Frequency A dap tive
and highly effic ient end loading for 3D, 40 and 75 L-Network": provides automatic impedance
180 Meters. matching for lowest SW R on these low bands.

You gel very low radiation angle fo r excitiny Thning to your favorite part of these bands is
DX, automatic bandswitching, omni-directiona simple and is done at the bottom of the antenna.
coverage. low SWR and it handles 1500watls PEP No Ground or Radials Needed
SSB. You don't need a ground nr radia ls because

MF.J's un ique Elevated Top Feed'~ elevates the an effec tive counterpoise that's 12 feet across
feedpomt alithe way tc! t~e topof ~e ante~na. It g ives you excellent ground isolation.
puts the m~lmum radiation pomr high up !n the You can mount it from ground level to roof
clear where It .does ~e most good - your Signal top and get awesome performance.
gets out even If you re ground mounted. . .,

It's easy 10 rune because adjusting one band N o F eedlm.e ~adlallon to \Vl;tste Power
has minimum effect on the resonant frequency of The feedline ISdeceu pled and Isolated from
other bands. the anten na with MFJ's e)(c1~s ive AirCo:e'w

Self-su pporting and just 20 feet tall , the high ~wer curren t b~lun. It s wound with
MFJ.1798 mounts easily from ground level to T~non coax and can t satura te . no matte r how
tower top _. on small lo ts, backyards. apartme nts, }-_ _ high your power.
condos. roof tops. lower mounts. Itt Built to Last

Sep a r a te Full Size Radiato rs -"1 , Inc~dibly strong sol i~ fiberglass rod and
SeparaJe full size quarter wave radiators are used large .dmmeter. 6Ot? I T-6 a.lreraft slr,ength

on 20, 17. 15, 12, 10 and 2 Meters. On 6 Meters, the a lummu~ lubl.ng IS use~ In the main struc ture.
17 Meter radiator becomes a 3/4 wave radiator. Etflcient bigh-Q Ca lls a~e wo~nd on tough

The active radiator works as a stu b to decouple MFJ·1798 ~ow loss fibe~lass forms ~smg highly weather
eve rything beyond it. In phase antenna curre nl flows 526995 resutant Teflon covered wire.

1ojIoooe..__ : _ l .,,,...

Super 80/40M Vertical MFJ halfwave Vertical
De<;iWlOO as a high MFJ.1792 6 bands: 40, 20, 15, 10, 6, 2 Meters • • .

performance antenna for $159'5 No radials or ground needed!
so and 40 Meters. the Operate e bands-. MFJ·1796 !
~fFJ - I792features afullsizequarter 4O. 20, 15.IO,6 and 519995 i
wave mdiator for 40 Meters - - that's a I 2 Meters _. with thi s
full 33 feet of ruthless radiating power. MFJ· 1796 ground independent

E nd loading -- the most efficient halfwave vertic al antenna! No
fonn of loading -- is used for 80 radials or ground ever needed! 1
Meters. It's accomplished by a virtu- It's only 12 feet high and has a tin)'
ally lossless 4 1h foot capacitance hat 24 inch fooqw'int~ Moont it anywhere
and a high-Q coil wound with Teflon- from ground level to tower top - on
wire on a low-loss fiberglass Iorm. apartments, condos, small lOIS, even

The entire length rad iates power. motor homes. Perfect for vacations,
HiRh strength 606 1-T6 aluminum field day. DX-pedition, camping.

tubing. super strong solid fiberg lass Eflicienl end loading. no lossy
insulator, Frequency Adaptiw' traps. Entire length is a lways radiat- , .-. - -
L-Net....ork" . heavy dutv swing mount. ing. Fu ll si:.~ halfwave on 2 and -,
Handles 1500 watts PEP. Requires guy ing and 6 Meters. High power air-wound choke balun
radials , counterpoises or ground screen. eliminates feedl ine radiation. Adjusting one

MFJ.I793, $ 179.95. Same as MFJ-I792 but band has minimum effec t on o ther bands.
includesfull size 20 Meter quarter wave radiator. Autom at ic handswitching , low radiation

Box Dan Portable Loop angle, omni-direcli~nal. handles 1500 watts
~~ I PEP. Goes together In an afternoon.

No, it's no! a fan MFJ-1780
- irs a high effi- 522995
ciency portable loop
antenna that's about the same size
and shape as a 2x2 foot box fan,
complete with carrying handle.

Car l)' it like a suitcase, tuck II in a com e
of your car or check it as baggage on a plane.

When you get there, set it on a table or
desk and enjoy ragchewing or DXtng.

All welded consnuction. covers 14·30 MHz
cominuousty including WARe bands, handles
150 watts. P ........"............. ......1 h ..c f....,t/d"'"... f""",

buttons. S
CIRCLE H ON READEII SERVICE CARD



Number 5 on your Feedback eard

VE7PMR Packet
Solar-Power ed Node

Is packet worth nearly freezing on a mountain? Sure!
by Dennis Wilsher VE7EMS

Pulling It Toget her

Next I went 10 local dubs to sell
the idea. After explaining to them
where Penny Mou ntain was and
what I was planning , a few local
packet experts said it couldn' t be
done. The handheld and batteries
would freeze: lightning would blow
it up: solar panels would not work in
this country: it's hard to access; and
on and on. Hmmm . . . guess we
would have to design it to overcome
all these problems.

I contacted a helicopter company
and was told that 700 lbs. was all they

could lift to 6,400 feet. at a charge of $1,000
per hour. As I hadn't won the lottery lately, I
decided I would have to figure OUI some way to
get the system up to the site for free.

I turned around and went back to civilize
tion 10 regroup-tired, wei. and exhausted.

Stan VE7SSS and I went to the local library
and spread out topographical maps O\'CT half
the library 10 check th e path from his BBS
VE7FG to Penny Mountai n. We concluded
that il would be close, hut we would clear Ta
bor Mountain by 300 feet.

I sold the DT5O, hought a TY250 trail bike,
and left again in July with the same equipment
(but with exira jets to rc-jet the carb at the
higher elevation). I made it to within 200 feet
of the top, hut I chickcncd out because it got
100 steep for my limited bike experience to
cope with. Voice operation was good as I
walked around with my 2-ln -wan handheld.
There wasn' t a repealer for 120 miles around
that I couldn't raise.

I set up the packet station and connected to
Pri nce George and to McBride with no sweat,
running 4 waus 10 a mag-mount antenna sil
ting on a rock.

As a wicked-looking storm was coming in
from the east, my lime was limited. I moved
down the slope to the south about 200 feet to
try another path. The idea was to put the node
below the summit so as not to attract lightning
and 10 keep it from hearing nodes in Alberta. I
also wanted to pick a spot where the wind
would keep the snow build-up helow the solar
panel s in the winter.

It worked great and the signals
were off the scale. To mark the point,
I sprayed the rocks and moss with
fluorescent red paint.
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The PMR machine comes in for a

...

••

Photo B. A "it'll' ofthe PMR f rom the air.

et contact to P. G. was possibl e. Wi th a
garbage bag over the radio equipment sitting
on the motorcycle seat, I connecred tc YXS 50
miles away with only 5 warts. Great!

Photo A.
landing.

, ' ,

Resea rching

Access to the mountain is up an old forestry
road made in the early 1960s : but since the
game (grizzly) use the road as a
trail quite regularly, it is well worn. ,--------------=-=--=--..-"""1
Also a private eabin is located
about half a mile below the sum
mit. completely outfitted for one
occupant. What a bonus!

I bought a small DT50 motor- r:-~:-~~...._....,
bike to get up the mou ntai n to
check the path in June. My firs t at
tempt had me leaving Prince
George at '" A~I and getting to the
bonom of the mountain via a new
logging road. I took along a couple
of two-gallon gas jugs and a car
battery strapped to the front of the
bike, a dual-band antenna, a laptop,
my 741A Kenwood, and a PK-88.
~ty new DT50 po wered out
halfway up the mounta in. I tried
pushing the bike but, because I was
a smoker, I had to lie down and almost had a
heart attack right there. Then it started to hail!

At this point I almost gave up on the whole
idea. but I fig ured I might as well see if a pack-

T)cnny Mountain Packet Repeater, at 6,400
r feet above sea level in the Rocky Mountain
Trench in northern British Columbia. Canada.
came into operation on September 3, 1993. De
signed to operate in lightning storms. winds up
to 120 mph, _540 F temperatures, l y-Ioot
snowfalls. it docs it all without missing a heat.

Background

Having been raised in that area in my child
hood, I was more than familiar with the ex
treme conditions old Mother Nature can play
on anything man might attempt to put together
.. . or try to keep running. There are the grizzly
bears, porcupines, and wolverines that like to
chew up snowmobile seats or just roll things
over to see what is under them.

Early in 1993 I sa t down with Frank
VE7ENX in McBride, and the subjec t came
around to building a link, whether VHF voice
or packet, to Prince George from McBride. I
bounced the idea around about putting a packet
node on Penny Mountain. where Rocky Moun
lain Trench does a 45-degrce bend 10 complete
the ISO-mile distance to the nearest BBS at
Prince George. Frank was pretty enthusiastic
about the idea.
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1'11 010 C. Author Ue nnis VE 7F.MS a nd
Sho rty VE7HRC after the landin g. Sap
n ennis of the "Mars or 8 u,\(.' "" sign. "This
unit is a 101 cheaper than the fa iled Mars rx
plorer . . . and it works!

Photo D. Tbe PMR s internal components.

Photo E. VE 7U RC (on ground] and
VE7EMS (atop the unit] work on the "sotar
lander module. ..

perature. Wires and coaxes were kept as soon
as possible . I soldered any connection mat I
could. For any I couldn' t so lder. I used con
uucuvc silicon grease.

I was only able to acquire batteries of differ
ent capacities; therefo re, I ins ta lled isolation
diodes between them, resulting in a voltage
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weight of 700 Ibs.. but it was close.
The batteries are vented throu gh the bottom

of the freezer by a system of aquarium tubes
in series. wuh the vent caps drilled and plastic
Ts glue-gunned into the caps. This prevented
the inevitable explosion hydrogen gas would
make if not vented properly. ~ Iy wife Tracy
VE7TLW gets credit fo r the battery-venting
idea.

The ai rt ight co ndensa t ion problem wa s
cured by changing silicon gel capsules (donat
ed by pharmacist Dan VE7PHA) in the freezer
every year.

Circulrry

Radio S hack 's UT X-20 2 ha nd-he ld
transceiver draws only about 65 rnA on re
cetve. The DPK2 DRSI drew less than 50 rnA
before the devia tion kit was installed. T he
low-vo ltage cut-ou r c ircuit draws only about
15 rnA and is designed to prevent the butte ries
from discharging below 12 volts. which wou ld
reduce their l ife expec tancy and let them
freeze as their specifi c gravity fell with rem-

ClltCIJI ' DI./loGRo\H rOR 'Pt 7f'HI'; 8 YD.WllS HUl l'[1[ H S~1'£71 G

,,,,L I

F4

Figure I . Circuit diagram.
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For the structure. I realized I would have to
design some thi ng that would be li ght but
strong, and that would not blow over. So why
not ropy the Apollo lander idea?

To keep the components and batteries dry
and somewhat warm. I took a donated, dead
12-cubic-foot deep freezer. removed the com
pressor. and fill ed the empty compartment
with spray insulation foam. I then insulated
the outside of it with another 3- by laminating
it with styrofoam SM using a half-dozen or so
silicon tubes. This gave me an additional R· 30
insulating factor. The wiring 10 the panels was
old Ia -guuge electrical cable. steel-jacketed to
protect it from the elements and "critters."

I put the freezer inside a welded r by 2",
118--thick angle iron structure, 3- by J", 118-
thick angle iron construction ar the base, and
-t-Ioot legs with adjustah le feet for strength.
All angle iron was welded together solid ly us
ing 701 8 rod (rated at 70,000 psi ). I d id no t
want the unit falling apart when lifted by heli
copie r. I managed 10 keep the unit ' s weight
(with the 200 lbs. of batteries) down to a total

CIRCU!'f 14
,+~ 4

: F2 LOY VOLTAGE CUT- OUT CIRCUIT- ,,,_ _ _ _ __ J



Improvements

In October 1994, after Wayne VE7DUC re
ck!\igned an 18-fOOl. fH:IB commcocial Fiber
glas anlenna for this o peration and we ac
quired two additional I,(XXI-amp batteries, we
had them airl ifled to the s ite . Wa rre n
VE7DPG and I hiked up Ihe lTlOllmain to in-

VE7PMR Solar Node Parts List
Oescriplioo
t -amp 20.-v commercial solar panels
l NS401TR (J.amp 1(l(). V) diodes
ECG 5812 (6-amp I lJO.V)(Iiodes
5-amptuse
Siemens Type BI..C75 (7S V breakdoWn 'o'Oltagel
1.SKE16CA (16.00 V breakdoWn 'o'Oftage)
4 !urns 2" W 01 1 14 (solid)"""&
5-amp ruse
lk pot ( set at 12 V)
l k pot (set att 't V)
5-V zener diode
ECG 4001
ECG 401 3
NPN Daringlon uartsislOf,.....,,
2·amp luse
500-mA luse
3.0Q0-0hm resistor
2.2OO-ohm reslstor
O. l·IJ.F capad\Of'
4Q.mA 12-V relay SPST 6-amp contacts
1N91 4 <kldes
Ra<Io Shado; (S« 113 wau.~ opened)
DRS! DPK·2 1,2Ol)-baud TNC
IS-850 Polyphasef Corp.
commercial FiDerglas. 18-tl.long. 6-dB gairl
I ,OOO·amp 12.-v deep cyd8 banenes
1.()QO.amp 12-V C(lI1vent iooal bane/y
7CJO.a~ 12-V convenhol'lar bilnery

~1y Gratitude

stall lhe X1J2 upgrade: Ih~ deviation,
temperature. and voltage meters: and
to open the squelch mode on-line he..
fore the snow hit. Otherw ise. I would
have to wait until late June of 1995
before it thawed enough 10 get hack
10 the site.

The antenna and battery upgrade
were necessary to drop the power to
3 walls and still get the same ERP.
P\-1R also needed the additional ca
pacity 10 support the new B8 S that
was row in McBride and all the for
warding it created.

We left the cabin wearing two
pairs of long j ohns. rain clothe s.
mitts. and snowpacks. w~ were ready
... or so we thought. Unfortunately.
as we neared th e summit the fi rst
snow fall o f the year hit us with a
vengeance. We were nnw in a full
blown blizzard with .to-mph howling
wi nds and no place 10 hide, with only
30 feet of visibili ty ! We persevered
and mounted the antenna. hooked up
the batteries and IOPpt.'tJ off their wa
ter levels, and installed the upgrades.
The cord less dri ll d ied on us, as
NiCds don"t like cold; the butane sol
dering iron also died. as the butane
wouldn' t turn into gas. We worked
around it lhough, closed the lid. and
left without taking a pict ure. We just
wamed to gel the hell OUl of there !
We slipped and slid our way down
the slo pe 10 the cahin through the
now 2 inches of sno w, our bodie s
sha ki ng a nd finge rs numb. snow
stinging our eye- as it was coming at
us at 90 degrees. Hypothermia setting
in? Thi s hobby is no fun in those
cond itions. and I don'l thi nk Warren
wants to go back to the site anytime
soon. I'll Slick to August visits my
self from now on!

Operation of the PMR since Octo
ber 1994 has been monitored remo te
Iy from the site. The lowest voltage
recorded at B4 was 12.3 V, and it was
_10° C inside the freezer when the
valley temperature was -34" C. The
node has been running for more than
5.000 hours on X IJ2 software and
has never been off the air!

I tha nk all m e amat e urs who
helped in thi s project in various
ways. includi ng Shorty VE7HRC and
Randy VE7AMS. ....ho ....ere on the
initial installation team that pUI the
unit on the mount ai n, Wa rre n
VE7DPG, who ulrrost froze to death
with me. and anyone else I might

have forgotten 10 mention.
I I:'Clie~'e this project shoVos that if all ama

teurs work toge ther. anything. is possiolc. If
anyone says to you something ean't be done,
well .. . remember there is no such thing. in
life as "can't." P.\IR i~ dedicated to God and
10 m)' family. iii
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VE7PMR Remote Readings

PMR :VE7Pt!~1 WE LCOME ro pE:NN'f ifill .

"k
PMR : VE7PMR}
2 . ) Deq e
lLl OC V

'"PIUI :VE1PK!11
eallsign

"..."'''''VE7fG
~

VE"lPAO
VE'7HRe
vetcrr

"""'""''"'stau
PMR :VE7PH~) Statistics
L1 Txt :880l60
Ll rcoe : 33 24 )9 68 55 8
L1 RxOvr :OOOO
Ll TxUM: 0 0 0 0
L2 RxCRC: 92 0 170 0
W hea rd : 385 0 S)6 0
U reC'Vd: 242 0 121 0
L2 sent : 260 5 t66 t2
L.2 RxRNll. : 0 0 0 0
l.2 RxREJ: 0 0 0 0
L2 TxRNR: 0 0 0 0
L2 TxRIU: 0 0 0 0
L.2 f"Us: 0 0 0 0
W 'rwyd, 0 0
L4 recvd: 0 0
Usent:OO
Buffers : 687
CPU loop, <,16
Timers : 1)52
i
PKR :V£7Pt!lll Penny I'\t n . 6400 ft .
serer Systell 3 ....uts
On Ai r Sept.1I93
VE7D!S Oennis 564 -9396
btext
PMR:VE7~} Penny " t n . a t
e
PMR : VE7PMIl) Goodbye .
.. . OISCONNEcrEO [17-04 - 95 20 : 09 : 0 5 )
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Install

drop of o.3~ V across each diode.
This meant that when me voltage was
at 12 volts at 8 4, the actual voltage
was 1 3 .02 ma~ i lmllll at 8 1 .

The E~lI protection circuit I built
(designed for me b)' Chris VE7EQ;.I )
is equivalent 10 some S:!OO cornmcr
cial units.

To protect the GaAsFETs at the
front end (If the IlTX-202, I soldered
two diodes back 10 back across the in
put of the front end. There was no no
ticeable reduction in sensitivi ty (per
ARRL recommendations of a light
ning spike neamy of O \'CT O.:! V).

After contacting several helicopter
com panies while I was building the
uni t. I lucked out by run ning into
Northwood Pulp & Timber, Ltd. They
not only transported the unit III the
lop of the mountain hut took three of
us up and brought us back for free.
The night before we set out on our
journey. we loaded the node on the
box of my pickup and tied il down.
with the help of seven amateurs. We
left the next morning and arrived at
the bank o r the Fraser River, seven
miles from the site, right on time to
meet the helicopter. Shorty VE7URC
Rand)' VE7A\ tS. and I were tran s
p orted up 10 lhe mountain. While the
helicopter went back 10 get the unit,
we looked for the spray-painted spot.
It was gone! I had used environrncn
lally safe paint. Uh-oh .. .

As the hel icopter had the unit by
row and would be hack 10 the site in
four minutes, we had to think fast. I
looked around and made an educated
guess concerni ng where I had made
the path check in July, and stood on
the spot just as the heli copter was
coming over the ridge with the unit

Successful landing! The weather
was beautiful. about 70° F with just a
slig ht breeze . We leveled the unit
with the adjustable legs. unwrapped
the protected solar panels. and mount
ed the ini lial 518~ PVC-pn){ccted an
tenna.

We drove 11 \'e lightning rods three
feet down into the overburde n and
connected each leg of the structure to
a rod . All the components inside .....ere
grounded separately to a fifth. A sixth
ground rod was driven in at the peak.
in ho pes of au rac ring any nearby
lightning strike to it. rather than the
node. I then proceeded to paint the
structure with trcrnclad rust paint.

Our two hours were now up and
the helicopter was (In its way hack to get us. I
fi red up the node at 2:30 PM on September 3,
1993, and Frank VE7Er-; X in McBride .....as
happily p,K' keling In Prince George' s BBS
VE7FG . We all jumped into the helicopter and
left the site with our mission successfully
completed.
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way and the computeriza tion of the workplace,
amalCUr radio provides a fun way to gcr kid~ inter
ested in learn ing about technology. II beats the
htrl: 0lII of Ninlendo and Scga. '4tUch leactl no;m..
ing, II evcn beats sports, which providc a J.ood
living fOl" . handful of SlaB w disappointment
and poveny ror!he losers.

We need 10 see radio dubs sprouting in our sec
ondary and high school s again . We need 10 sec
hamming become a major activity in retirement
homes and villages. We have room ror millions
of hams on ourbands., .of which we're using Jess
!hlul O.2~ today on any regular !>tiis.. Yep, lhal's
rigk. 99.8~ ofOOJhambatds DJe;..st $irting eee
~ rocally unused. ..i th U$ waitin, around for
!he FCC 10 sell them o ff and packel the money
without even a word of thanks.

How much are we charging for Uncle Wayne's
One Hour Guaranteed Mi raclt Code Course'!
~.OO~paid. 1hal'. righi., it's only five buds!
Since oorchargt card minimum is $1.SO, rna)'be
you should ordersome of Und e Wayne's excit
ing advc nt ure siories as ad ve n iscd b y Uncle
Wayne 's BooLshclr. Or send Sj,OOcash or ched..
This wi ll be one of the better five hueks you'll
ever-spend. $SO a dozen . if you like 10 spreadjoy.

lhe truth is that no one using this new system
has ever failed the 5 wpm code test. And it is
highy unlilely thal .nyOllc ever wiU, We' re talk
ing aboul such. lOla! no-bniner approach Ibal
many people an: able 10 spend less IhaD 15 miD
lJ:e!o IIwng this speed system before brinl able 10
ace the Novia:-Tedlniciao code 1eSl.

Hd p YOUfchildren. yoorwife l\Ild your friends
get their ham licenses with mts ultra-fest code
syste m. Gct your kids to help their friends to get
their lkenses. If we' re going to If)' and keep our
barn bands we need lens or tIn.isands more hams.
Millions will be CYro better.

Help stan kids IXI thcir way toward hiCh-tedt
carttn by~, thEm hooked 011 hamming. The
biggest obsUlCi<: 10 a ham license in the past has
been ce rode. Now, with this new miracle sys·
te rn, this is just not even a minor problem. No
longer will there be the slightest stress when tak
ing !hal slUpid rode lest that the ARRL Board of
Directors has fort:ed. the FCC In continue ro use
as the prilJllU)' method for !terping newoomen
away from the hobby,

With the SUCttM of America in the ecxr cenfU
ry dependent on our ability to provide high-tech
career workers In deal with the infonnation high -

1Hr. Coo. U.rH • Uwdt WayM's lookslleH • "Ierioro¥g. NH 03458·1107
0. col 603-92H1051· Fox 603-924-9321

Anyone (including you) can learn the Marse Code in one
hour! Forget the No-Code License and get your Tech-Plus
TIcket. Guarantee: You'll pass the S wpm code test with

Uncle Wayne's system or YOU GET A100% REFUND!HZ
1:1

COMMUNICATIONS

Coli
]-800445.77]7 l

10707 E. 106th Street FIShers, IN 46038
317-842-7115 Fax 1-800-448--1084

CIRCLE 164 ON READER SERVICE CARO

206
T r ide n t T R 2 400
Sca nning Receiver
100KHz to 2060MHz
wi th A M /FM /WFMI
BFOISSB 1KHz ste ps
Features 1000 memory
channels, lockout on search
and scan, backlighted LCD
display, Attcnuator, Delay .
Hold, Bank lockout, VFO
lUning, Signal strength meter
in disp lay. Programmable
search/scan delay times. One
Year Watl'llIlty .• Ce llular Locked out.. Size:
7.5H x 3 J/4W x 2 1/4D. Wt 140z. Ground
shipping: $6.95. Air Freight : $9.95. Call or
Fax your order Toll Free, 24 hours a day.

CIRCLE 248 ON REAOER SERVICE CARD
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i:hh~ 310 Gorfield St Suite 4 ON~
~ PO Box 2748
E LECTRONic s Eugene. Or0900 97402 $99. 0

The NEW
AUTO KAU®

AK 16
DTMF Controlle r Board
features 16 rela y driver
outputs and DTMF to
Xl 0 control capabilty!

> ON ID ;0;.0 ·12 digit security code »-Ueer
programable u. ing your DTMF keypad! o-ASCII Serial
Out put of incoming DTMF > Watch-dog timer reset
>Relay driver OUtpUt5 may be mat ed with our RB-8/l
or RB-16/l relay boards »-e evera! modes of operat ion
allow combinations of real-time cont ro l, on/off/
momenta~ out put cont rol, ~nd ON response tones
> Small Size, onry 2.75 X3 ,25 Inches > 12VDC @ 25ma
ViSA, MASTERC ARd, Aro,l[RiCA'l EXpRl SS, DiSCOVER CARd

COD 0... CI\511 ou MOMy ORdER bAsis ovlv
S/H, $6 USA; $ 10 C". d.; $ 15 10RFiGN. COD, $5
Price and Scecitccnonsore subject to change without notice

Orders: (800) 338-9058
Info: (503) 687-2118 Fax: (503) 687-2492
Catalogs are a lso available via t he Internet

motron. info@emerald.com

GET THE ATV BUG
Watt pep

Transceiver
Only $499
Made in USA
Value + Quality
from over 30years
In ATV..,W60RG

Snow free line of sIght OX Is 90 miles - assuming
14 dBd antennas at both ends. 10 Wans in this one
box may be all you need for local simplexor repeater
ATV. Use any home TV camera or camcorder by
plugging Ihe composite video and audio into the lronl
phono jacks. Add 70cm antenna. coax. 13.8 Vdc@
3 Amps, TV set and you're on the air - it's that easyl

TC70-10 has adjustable RF ou1 (1 to lOw p.e.p.) and
sync stretcher 10 propertymatch RF Concepts 4-1 10 or Mi
rage D1010N·ATV amps for 100 Watts p.e.p. Specify
439.25,434.0, 427.25 or 426.25 MHz, 2nd xtal add $20.
Hot GaAsfet downoonverter varlcap tunes whole 420-450
MHz band 10 your TV ch3. 7.5x7.5x2.r aluminum box.

Transmitters sold only to licensed amateurs, for~a1 purposes,
verified in the latest eanbook 01' send copy of new license.
Hams, call lor our complete 10 pg, ATV catalog
Eve hi ou need lor 400. 9000r 1200 MHz ATV.
(816) 447·4565 M·Th Sam-5:30pm pst Visa, Me, UPS COD

P.C. ELECTRONICS T_IWoo.G)
2522 Paxson LBne Arcadia CA 91007 Mary.nn (WB6YSS)
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Numo. 6 on your Feedback card

19,200-Baud Packet
A simple way to do it.

By Alan Dewey, M.S., WB9JTK

Sn era l articles and ed itorials ha ve ex
pressed the disappointment many ama

teurs feel regarding the lack of advance s in
amateur packet radio . When I first tried pack
et radio in 1 9~7 we had IOl~ of fun at 1.100
baud. :'\0\11. eight years late r. just about every
one is still operating that same slow speed.

Simply Simplex

Even a 1,1DO-haud te lephone line compur
er conrecuon is much faster than 1.100-baud
packet radio. Th is is because our 1 meter FM
radios are, by nece ssity o f economics. sim
plex comm unications devices. Th e stations at
each end of the connect ion mu st take turns
transmuting infonnation and acknowledging
the reception of thut information. And .....hen
you factor in the frequency usage by others in
your LA:" (local area netw ork) the effective
hit s-per-second (throughput) of your "co n
nec tion" dro ps to even more pit iful leve ls .
These pitiful rates o f throu ghput further del ay
acceptance of many of the great U!'oCS of pack
1"1 rad io.

So why is all the packet out there running
such slow speeds ? Well. in order to keep the
cost down. the packe t termina l node con
troll ers (Tr\C) that are so readily available,
are designed to run on a "standard" VHF/UHF
voice F\1 radio. Th is means that they will he
limited to the avai lable 3,OOO-liz bandwidth
of mosr F:\t communications radios.

Though today we can huy 14,.400-bps (hit
per second) moderns for $89 at the local dis
coum srore. that tech nology is not applicable
to amateur radio at thi s time. Although many
manufacturers incorrectly Mate that their mo
dem is " 14,.400 baud" it is. in fac t. a 14,.400
bit-per-second unit . Th is is accomplished by
techniques which re ly on the instantaneous
phase of the signal having 32 or more possi
ble meanings. If we try these techniques over
our VHF/U HF FM radios, we will be ve ry
disappointed. Prob lems such as multiputh and
signal/noise are much greater "on the ai r"
than on the "t wisted pair: '

High-Speed Difficu lty

You may have heard how difficult it is to
get 9.6QO.hps packet run ning correctly. that
you ..hould usc a deviation meter. and o ft en
the modificat ion of the radio is not cas}". This
is because 30Cl-, I.:!OO-. 1.400-. and 9.600
bps packet systems use audio frequency shift
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keying (AFS K). Those systems use a "mo
dem" to convert the data into audio signals
which then modula te the frequency of the ra
dio. At the receiving end . the discri minator
will demodulate rhe analog frequency modu
lation of the RF carrier and output an audio
signal which the modem then turns back into
data . Sound compl icated? 11 is . True ~SK

el iminates most of this process!
So the easy solution is to use a radio that is

designed for the bandwidth appropriate 10 the
speed. and use frequency shift keying of the
carri e r. It is mu ch more d ifficult to t ry to
c ra m a del icate A FS K high -baud sig na l
throug h a "slow radio." (The Nyquist theo
rem limi ts a 3,OOO-Hz ba ndwidth channel.
whether phone line or radio. 10 1,500 baud.)
Should we de sire to operate packet rad io at
19,200 baud. we need approx irnate ty 40 kHz
bandw idth (for a modulation index of 1.0).
On amateur bands 410 :\111z and above. the
FCC limits on bandwidth are extremely gen
erous. even allowing double-sideband A:\1
television (FSTV) which occupies 9 xtl lz of
the band! And the ARRL bandplan allows for
I OO~kH z wide "channels" for j ust suc h uses
as high -speed packet.

Radios for High Speed

Well. finally we are able to buy radios that
arc de signed for the bandwidth required to
transmit and receive higher speed packet "off
the shelf." WD4:\" KZ and I hav e been operar
ing 19.200-baud packet with this equipme nt
for more than IWO years.

Kantronics introd uced the [).l.· 10 radio that
was designed with this mode in mind. The ra
dio has the required bandwidth. comes with
430.550 MHz installed and trimmed. and in
clud es digital as we ll as ana log interfaces.
When using the "data" port of the rad io, the
modulation scheme is true FS K with frequen
cy shi ft of [9.200 Hz total. We only need to
male the radio with a suitable packet con
troller. antenna. powe r supply, and coax 10

achieve our goal.
Our choice is the DRSI PC·P;lCket adapter

type J. Un like an exte rnal T NC. the DR SI
adapter plugs directly into your computer.
Thi s allows it to communicate d irectly to
your computer data bus in parallel. 8 bib at a
lime. Compare thi s to an exte rna l T:'\ C that
must communicate with you r computer in se
rial fashio n. With an external unit communi-

caun g in serial fashion there is an added diffi
culty for the computer and the TNC in keep
ing "comm ands" separate fro m "data ." I f.
however, your packet adapte r is connected di
rectly to the computer bus. you will not have
this problem.

T he DRS) packe t ad apt e r provides the
"stand ard" 1.200-baud modern port, and an
addit ional po rt se llable fro m 110 to 38,400
baud. This allows us to operate both ports si
muhancously, and the speeds are selected in
dependently. Because the 1,200-baOO port is
operated and connected to your radio much
the same way <I S all other 1,200-baud sys
tems. thi s article will be confined 10 se t-up
and operation of 19.200-baud packet only.

Frequency Sh ift Ke~- ill jt

First note thai for 19,200-baud FSK packet
operation there is no mod ern. 'Ib is mode uses
true frequency shift keying of the RF carrier.
This is done by transmitting o n o ne of two
distinct freq uencies. dependi ng on the instan
taneous value of the input data stream. In a
pe rfec t world (and with e noug h recei ver
bandwidth), the recei ver output would repre
sent a nice neat square-wave data s trea m
which could go di rect ly to the packer di sas
sernbler. To be practical. the [>4-1 0 includes a
data-shaping ci rcuit which makes nice, neat,
binary voltages from the recei ved signal. The
signal is then direct ly interfaced to the packet
controller. In fact. the interface that I ha ve
designed would be un necessary if Karuronics
had in fact huillthe [).l.-IO radio as a TI1.
compatible unit.

Because the DRSI PC ·PackeLadapter type
I can run up to 38,-t00 haud "out of the rex."
all that is needed is to convert the voltages
from the DR SI packet adapter (RS-23 2 lev
cis) to the voltage levels compatible with the
D4- 10 radio. And to al low for unattended op
eration, we add a time -out timer. (TIle timer
prevent s unnecessary interference to other
users should your software lock up. )

Should you start to be confused h)' the re
mainder of this article. I recommend as good
refe rences on packet radio Your Gateway to
Packet Radio and the ARRL Handbook ,

What pre vents U:. from plu gging the DRSI
unit directly into thc Kar nronics D4 -1O radio
is tha t, a lthough the receive data ( RXD) .
transmit data (TXDl, and data carrier de tect

Continued un paKe 18
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CIRCLE 56 ON READER SERVICE CARD

Commercial, Industrial, OEM,
EMI Test, RF Labs, R&D,

Medical & SCientifi1.
Features: _ .•. _
- DC 10 12 GHz
- External Antenna Option
- Great Sensitivity
-Lcw Battery Ind icator
- Calibration Curves
- Ultra Low Current Dra in --'''''''''

$185.ooouR BEST MODEL

ClRCu: 293 ON READER SERVICE CARD

,\furt' Than I'M ice Ihe Halld"" wlh al 1/2 fl,t' pricr !

To order call- (800) FIELD 58 (343-5358)
I.C. Engineering _

16350 Voon!urll """.• SuoIe 125. Erono. CA g l<i36 -

818-345-1692 ~

8 18-345-0517 Fax

doesn't have to be expensive anymore!

CIRCLE 351 ON READER SERVICE CARD

Absoluu V;l~ Synonu
1 15 SUdrNn St., 7
CMhtlford. MA 0 1824-182 3
(SOB) 256 6907
...null: Iohn~rld.l'Id.(om

am a ™
us &: In t=>al.1ona1 callAlgn Lco:>l<up
0- 1,18lli,OOO bMgs 1nCl 113 Colnrin

Now~~ FCC dati Iormft eontairwIg
US cu.. "*-Y oI1llIoGi _. r8dprociiI

(
lIaJroDlD CIh. 681.lXlO US __. ond

- 392.lXlO~ CIh
lCAl.L OOS & wi o:lclws pr IDck I4J
_ . DitM, e.pra.on binll
dM. iI;enS.t class. ClU"I)'.~. 
code.~ zone. grid acr--re. Ilf"iau!I
e.II ond class. IIIftI FCC~-.

Rtlriew by IIf'I daIlI _,....~ ClU"I)' an PC; call
sign an MAC. Hundr_ of .- shIi'_1 progr."..e an
tills disc. FOI" I \lfger~'e cd\IoCoo.. _ lid below
• No hlfd diak required' Pm! Ll bell' E.porl to N< r1/<;Iis k
Of floppy' TS R N nl from te>:! ";ndow, ntNI d;splays coun1y
• Updaltd r;ery April & Oct • stending ordere oocepted •
0eiI1er d,scount on 25 or more • lItnl ~ic domloin PC
so!\WIre, Prlce remainl $50,00 p1U1lhipping: $5.00 U.S.•
$1000 InltmlOlionlil

/~~ ""Ekcb=~~nl
, \ The Eltcb .......~ CO,.... dilm
'a:" 0 .iii .I c:>ltcbo",of....--re plagr.' .. ...,
\~~ ? dill fits ItIIIl ptrtIin 10 N;b.. IiC$.~
''' .>':i. '' eati'lg. ItN!IU .-0 ond SWl~.
0- 25.lXlO Illts n 19tQl The dIIc iI ' i:>d I ' ond iuutd
~ n Apt. 0- 300 mtopl .... of PC IIICl 50 Me for
MAC. Send kif I"U rww edbon IodIy' Tht pra is d rrPJ
$25.00 pIUI~: $5.00 us . 510.00 U.,__.

'3UCKMASTER E3
RlIuII ~. SolI 1Ul . ...... VA :13111

7ll3 894-57t1 • 8Cl) 282:5828 ...
7ll3894.D141(Fu )

Slow Scan TV

E..., <by """-:iDC _ __loy ...me
.....,.. JoioL "'" I\m-' __ ""'"w..... -.iftI.
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Field Strength Meters

-~- -'8'"

CENTAUR
BAWN

""""""'"F...._--

E.H. YOST & CO.
2211 0 PARVIEW RD.
MIDDLETON. WI 53562

PHONE 608 831-3443
FAX 608 831 ·1G82

CIRCLE 1)4 OfrlItUDEA SEA VICE CAAO

• I :' RIi' ......._ ... ..-.. IJfto ... Y.iGI
1!ok.nI, 0,510 eo MHz. 3 tw QiB

• ... _ . _ _ 10 K'N " OO <:liIOS

"""'01 0!I0k<! lJolo.o1l, ~. c",n, IiIo,j1 P<>Mr oppo,

ANTE_I1'ST'EIllllI_ BaU>,w............,...,
w." T......... . 1

• 1:1 O;~"I 1 ' '''0 , ' 6001" 90/40 01" 301
17/ 12 .... 20 /1 ~ /10 (001 _ "9~:Il

• _ _ L I I Q, ,,g, -
. "'.' .._,. ' l ., so.239i l olDrl

w . .... " ..-oW'«<OI_-'19'"

~..."e-c.ws.-t- 160 01" eol
40 ... 30/11/ 12 . 20/1 ~/IO lm) - '4.'1""

_OUAUTY _ -.cTI LQ>'_-. CiI"'1),.-l

• wc.17 ..... ....-.go10 10Wl . _.-e/w.....
............ . G.w'iIon:l.-:>o&f"* ' ~n'''''
"'" . ........ iLfw__ I8-'-

_ _ RIi' _ _ ' n I I • ..-_ ...... ...-

CENTAUR ELECTRONICS
3720 s, p__.. ,I_

T........ I<Z 8!1"3
teecr 822"872 ' FAX 15 20) 822-'3. 1

Nickel-eadmium, Alkaline, Lit hium,
Sealed Lead Ac id For Radios, Computers,
Etc . And All Portable Equipment

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!
CALL US FOR FREE CATALOG

T.J.Antenna Company
Antennas for Hams by Hams
p, l. fle" e...:s~ """,* u.:l Uobil """""" ,..

The BROADBANDER 883.
Specifications ;

Freq..~ . ..1.8 10 54 Mhz
"-HlIndling.4-._'soo W_ 558
~~._••__•.l..••.Coflger on eopp.r
CoII-O . 3.8IoII111.•_ _ ._ _.2$$
Coli TPI _ M 8
CoIl T l... M 19·
Coli Tt , TI",..._ < 60 HoC.
Coli COnlllch M 8e<ylllunv'Copp«
Imped.nc .6.33 o hms 0 3.8Mhz
MOIo, 20 Inloz 0 430 RPM
WelghL M 9.51bt1
Leogtto _ 136 Inches
DIamet _ ._ _ _ ...•_ _.. .2 Inchel

T.J. An eomp..... cur 800 lirle 10 Mel 0U1 why

~:!;~fle 0Jl4lIb1Cll Fn;l out why .... CI/l IftI7Iey
I~ _TIw STRONlIlST Y08ILf SIGNAL .
OA ANDER $265.00
Mm R COIL M 24.95
o CONTR ' UNlT 34.95

30 .., 00..-, back .-_ Ind
Iftd 'WeKCe9lMI ,. _d.
e
ot.

• CMiCIf II'ILIElt. lW"~ _
Olqo C\dI SI:a<II' l...-.a .......... -.., ...
~ It¥'9 Ctcul C'Di , _, :D:l V.....
7!iIJ""" ....._~.... o,..,"'~

9"'*-,_ _ •EN:: cup..I ........ CIIlIII
~o.. o.._ .... ~D:oon.

· ,:, r..- Y.. _ Vrr t> _ 1Il
_ !lto:;O Mil - 3 tw SSI. _ ,. 0.. ..
T_9J239o\ .......... 1

BATTERIES

Features; Only
• Code rates rrom 3 10 31 wpm
• Plays $landar<! o r Fa rns.....o rth. $29.00
• D imensions 1- x 3.8* x 2.4*
• Runs 40 hr o n one 9v bantry
3 Modes of O pera tion

1. Con llnlous fresh random code.
( .~ lec\lblc jeuer vo~pt, it A ·Z. 0.9, Ind more)

2. Ra nd om code practice lesl,
( Cbect )'Ollr accuracy ',I i"'l lbe I n...er key)

3. Inlenc th·t tra ining mode

Deluxe Pocket
Morse Code Trainer
6 Modes of Operation $49.00
The dclUKe un it has 3 addi tional model

.c. CcJn Unlous ne..I, I cnn.ted QSO.
( N_ OSO n e rnoerltcd "fl)'I~)

S. Practln code n ams Jusl llke Ihe f u l
code ttiL (ioeL 0""," key 10 cbKt_~)

, . Contl nlou, random words
Computer .... ided Tecbnoi olD' Vi,,~M C. Ad d SS s.tH
10U2 Monroe Dr•• 01111' , 1'1 7SZ29 PH 21..350-0888

CIRCLE 27& ON Rl!.AOER SERVICE CARD

Lear n Code Faste r & Easier
Better than code tapes
Take It a nywhere to prac tice
Ideal for beginners to advance

FEEDBACK



FIgure 1. 19,200-baud packet adapter schematic.

19 200-Baud Packet Continuedf rom page 16,
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Hy-Gaon Towe...
_ be Ihiipped ..,,1
d irect 10you
FREE 01
shipping cost.

o
IC O M

Barry's supplies aU
MFJ products
Call us direct.

Cove,c rall ,Couseal SI0C~..d

SH ORTWAVE RECEIVERS
STO CKED

TelephQne Autopa~

PalChes 1e'e~16 calls from
your Iadio k) phooe line. Greal
lor makiog and receiving
phone calls where there are
no phone lines. Simple to use.
Wri te or tax lor inquires.

TCS- Ultralite
Ul!ImaIe. Ifansporllble II 111*008
~ leO" . ..... Mal<e
and reeeve pI'lOOe esrs. fax. lei" .
IInyMle lll il'l lhll WC>r1d whe<e
!here are no phone Iones. Small,
compacI .,.,111 12 meier Osh. Frts
in so ........., Mil SId.81 0 spACI.

W nMt or CAl.

Save money on batteries.
Ask for Special Prices.

Radios for Business.
Government.

Stocked & Serviced
Call for Great Prices!

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

Los Precios MIS Baja. en Nueva York

WE SHIP WORLDWIDEI
Export orders expedited.

Shortwave Radios
JRC,ICOM,

KENWOOD, YAESU,
SONY and GRUNDIG

~

l(,U,l PLUS. KPC 21314 ,
KPc:2<ooo, SUf'ER FAA ..
ICPCN.o..~.04

10. ...

h"d"'''.'''. ",1".
!COM U.S, ", '6, ~ 1 00, U4DD
......xor.. IolOlClAOl.A.
YA,ESU FlH 2OO8I1'OOI
lI'l'DE~ . A({;£NC\' , ICNG
_ ICOM' " ' , _ . .. roo
"' Y\Al lOOl lCOM #021 A200 H , .• ,,toO

..-........
(I W IWlD

Iot FJ, AU AT-300.
ICOM,KENWOOO,
YAESU, VERTEX

BENCHER PADDL ES
BALUNS LOW PASS FILTERS

IN STOCK

Antenna Tuners:

!C-HIW 16...

ICOM
HANOHELDS
2GllAT, 4GXAT,
121 W21 AT.
V21 T,X21AT.

KXlM_...
VHFor UHF
Sj'I1lt1e9zed

MOTOROLA AUTHORIZED DEALER
KACHINA COMMUNICATIONS DEALER

AUTHORIZED "'YP!.IFlERS
DEALER ST(l('!tED,

RF' Cooocepb

SONY; ,,0;''''
Shortwave R. dios Siocked \'SIems

DIGITAL FREOUENCY CUUNTERS
QPTOELECTROf\IICS mod, l l 300 HIA, D- l 300MHz

2300. 2210H.0-2200MHz, 26ClClH. UTe-3000, 2810

Long-range Wireless
telephol18 tor overseas. CALl.

YAESU 'COM
FT-23R126116 lC2I3I.SAT

F'HllE~11 -ll1l IC02AT~

F11+2OOllI7OO8 IC2I..aATI24AT
1C-A211\1l6

- ---._ =-<-'"" "1".~ _..u :;.,
-_:, • : 'w':J,o-·~;· ;.......... . \ ,, _.

' .~,., . ~ : ' " ,- ~

"YAESU Ham & Vertex Business Radios"
FT.a90, FRG·l00B. FT·l000D, FT-530, FT-5200. FT-53O-fT411E,
FT.a.60,FT-9OOAT. FRG-l 00B. FT-2400. FT-23R, Fl-7000 U1ear.
New VXA-SOOO synlheslzed repeater 25 walts, VHF Of UHF.

,",t. " '

~
~. ,"-,...-

,.

BIRD W.ttmeters &
Elements In Stock

"""""""'OR:
too. 1000.
lsoo. 2SlIO.-OCOO,
" I. inDO,

1171.... Rn............eN.....t

W~ selection of SW &
Amateur Pl.bIieations

KITTY SAYS: WE ARE OPEN 7 DAYS A WEEK
Sal. 1().5 Sun 11-4 M-F 9-6 Come 10 Barry's loI' the beSl buys in town

f1J::. MOTOROLA SP 10, SPSO, P l 10, GP3000, Ml 20 ,v.:::Y GM300. GR300 repeale rs.
Domestic, exports and gov't. orders. 2Bl .H, 481 -H, 2340-H,

COfo'T-'CH.R:lIl" \•• :rE~ " 27QO-H. IC·D100, GP·22A

~.;7~:=-" rCOM Business Radios
lO:>TOACII"A, ,oau. oeow. Ol:NWOOO, New F3Ol..TIF40l.T, H16, U16,

.u.MXl. tT~......-. RlELll;
1l€_, .......SO/lY,~, Vl00, and repeaters
~

Computer Int8l1.ce,
Stocked: MFJ-121OB,
MFJ-1274, MFJ-1224. ...EA

PK-88, MFJ-1278T, PK-900,

pl(·232 MBX WIFAX, DRSI
PAOOUCTSDSP2232

PCA "FTl+-201\I__

'o'H'.......5_~

~---

ANTENNAS
.\.S, AES.c""",,,.n.HrG-.
....... KLM. "'flZ.1JrbM.
"'OOl18l 0 X. T~e.-n..c.........

EIMAC
3-500Z
572B,6JS6C
12BY7A &
61468

BIRO MlRAGElRFC Amplifiers
ettmeters & ASTRON POWER SUPPLES
Element s Belden Wire & Cable, Inri Wire Amplifiers. HFNHFJUHF
In Siock OPTOELECTRONICS STOCKED AMERITAON. etc.

PrtvICY ,crIUI>b.,
lor rld lo, .nd
pho,,"-CAU

AUNCO DJ.S8OT, DJ.5a2T,
D.J.Fn, D.).F1TH, DR-I3Q/43OT,

D.J.l 80TIl'M

Wherever I lifO. I take my radio.
Specialist in RADIOSj

Business marine aviation,
ham radios and scanners.

KENWOOD

~50S~, TS45OS1AT, B-SOOO, TS-flIiOS.
TM 2411A/441.... TR-7S1A. Ktnwood s.rY1c9
Repair, TSl40S. TS69OS. RZ· l . T$-7 iQ .
TS9S0S0, Tl+78A, TKZ8I48 nH<t1....
T»-741 .... T»-73V., TU-&41 T»-742A.

Surveillance O'vice. I Unear Ampl tfler IW2IAT
A.... il . tIIe ~" Ic:om. KtI'IOOOOd. Y_ 2GXAT

Shortwa...e Receivers
"SONY "GRUNDIG
• SANGEAN " tCOM

ceu 2212·925·7000
saieute telephone in setcese lor

worldwide use. CALL

CB Radios Stocked
148 GT2. WaringIon, Ranglw 2950-70,
W,lson l 000. 1011 1 Met",- Antemas,
Antroo. Shakespeare, etc.
Aslabc power mic.,
sr- Elgie WJt.ep, etc,

MARlI'<E AAOoOS
!COM M1. Mi l . t.4S6. M1OOTY, M8CO

AVIATION PORTABLE re OM ,1,· 21
MOTOROLA MARINE KING KX 99

(144. 220, 440
MHz). lsoloop.

New York Clty's LARGEST STOC KING TWO WAY RADIO DEALER
COLlPLETE REPAIR LAB ON PREUISES

Technlc., help offereel upon purch.se

" Aqul Se Habla Espanal"
BARRY INTERNATIONAL
FAX 212·925-7001 Phone 212-925-7000
For Orders Call 1-800-990-2929
~~e"' ,"IOUIOP.M .
Saturday lo. 5pm /Su'ldiry 11 · 2pm

Subways: #6 Spring SI. stop. N. train to Prince St.,
F train to Houston SI.

Bus: Broadway bus to Prince SI. , Pattl9ltl SU6th Ave.

COMME"C I"'L R...DIOS
STOCKED: ICOM, MotOfD

II , MAXON. S tlnd • •d ,
Yaesu , W, _ """"iti
PAI~ie5. buIonessM. C'"
D.llnH, "c. PorIlbIn.
m obill. , b l . I . , .. .
ptIllIQ ..

ALL
SALES
FINAL

We stock: AEA, A1inco, Amoco, Ameritron, Anlenna Specialist, ARRL.
Astatic, Astron, B&K, Belden, Be' lCher, BHO, Bitternut, CES. Cushcraft,
Condan, Daiwa . Elmac, Henry Hail , Huslla r. H y·Ga in, teem. KlM .
Kanlronics, Kenwood, Larsen, Mallon, MFJ. Mirage . MOlo ro la . Nys.
Palomar. RF Products. Shure . Standard. TUBES & Tube cartons uncen.
vee su. Vlbroflex . Oupiexers, Repealers. scereers Radio Publications.

WE NOWSToetc: COUIIIEAtUl. COMIIIUNICAT10HS s ysn MS
HAMDEALER INQUIRES INVTTEO PHONE IN YOUR OAOER .. BE REIMBURSED

COfIM,,,CIAL ".DIO••t_kMl .. ..,..,.kI... on "",,,,1_.
Amateur Radio Courses Given On Our Premises, Call

• ..port Order. Shlppecllmmedl.tely.

FAX: 212·925,7001
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Great Perl'omance Cor a Few More Bucks

When you compare the cost of 1,200 baud
to 19.200 baud you can see that there really is
very little difference in price, but a very large
difference in performance. And if you com
pare the total cost (plus work) involved to op
erate 9.600-baud systems. you will see that
19.200-baud FSK is the clear winner. The

this setup is fairly straightforward. I suggest
that those of you that have not used the DRSI
PC·Packet Adapter before use the included
software. PC-TNC. to start with. Set FRACK
to I second, RESPTIME to 10 ms, TXDelay
to 7 (70 ms), and HBaud to 6 (which corre
sponds to 19.200 baud). If use of the Irequen
cy is light in your area. set PERSIST to 64 .
These settings should provide immediate re
sults. I recommend that you start in this man
ner to ensure that the rest of the system is
working. You may find some other soft ware
that will not work satis factorily at these
speeds . Also. do not attempt to run these
speeds under Windows. I know of no one
who has been successful.

Once you have tried 19.2OQ-baud packet.
you will not find yourself operating 1.200
baud again very often. However. since all
DRSI PC· Packet adapters are dual-port de
vices. you will maintain compatibility with
those still on 1.200-baud AFSK by simply
connecting the appropriate radio (probably 2
meter FM) to the other port of the adapter.
Conversely. with the proper settings of your
software. hams with only 1.200-baud equip
ment can use your dual-port station to make
connections with other 19.200-baud packe
teers (which now enables you to operate as a
multi-frequency node or gateway). The ad
vantages of the higher speeds will become
addictive when you discover thai you can ex
change very large computer files very quick
ly. With the change in FCC regulations con
cerning "business" use of amateur radio. it is
now legal to exchange shareware programs
as well as freeware. Also. these higher speeds
will allow remote access 10 large databases.
Things happen so quickly at 19,200 baud that
you can only describe it as astoni shing.

Operation

Operating 19.200-baud packet radio with

levels for the DRSI unit. V2 does the oppo
site of VI. It converts the -12I+12-volt TXD
signal from the DRSI unit to a 0- and 5-voll
signal level for me radio.

Next look at V4. RI. and R2. The RTS
(request to send) from the DRSI unit is also a
-121+12-volt signal. When RTS is +12 V01IS,
the LED in V4 is turned on. which turns on
the transistor. which pulls the P1T line of the
radio to ground. which turns OIl the transmit
ter. This voltage conversion could be accom
plished with a few transistors. but by using an
opto-isclator we have a quick solution.

V3 is a common 555 ti mer. After about six
seconds the output of V3 will pull any signal
at RI -R2 to ground. which will prevent V4
from keying the transmitter. V3 is reset every
time RTS from the DRSI unit returns low.
The values shown would allow you to set
your PACLEN to about 12.000 bytes. a pack
et length that would take just over six sec
onds at 19.200 baud.

A complete parts list is shown in Table 1.
Equivalent parts are also available at Radio
Shack. Please DOle that none of the pan val
ues are critical. so you may substitute avail
able values that are close. A complete kit.
which includes ready-to-use printed circuit
board. I meter of 8-conductor shielded cable.
connectors and connector shells. and all
board -mounted components. is available
from Solid State Systems. 12807 J We st
Hillsborough. Tampa. Florida. 33635 for
$13.95 plus $2.00 shipping & handling (FL
residents add tax on $13.95)

We have built two interfaces which lack
U1 and V2. This can be done by changing the
DRSI packet adapter to a TIL-compatibl e
unit as shown in the user manual. However,
by using the circuit shown, the DRSI unit re
mains operating with RS-232 voltages so that
you can quickly change to 300-baud HF by
simply plugging in the HF modem instead of
this interface. a move that would not be so
easy if the DRSI unit were con verted to
.'TIl.... voltages.

Getting It Togeth er

My choice (or this solution was to build a
small box housing the circuit, a I-meter cable
(the interface is placed near the middle), and
the appropriate D-sub connectors. Within the
box is one chip to convert RS-232 levels to
TIl. (signals from the DRSI board to the 04·
10). one chip to convert TIl. level signals to
RS·232 (signals from the 04· 10 to the DRSI
board). one cceo-tsotator chip. and an NES55
timer for the lz-volt P1T line of the 04-10.

The accompanying schematic shows how
simple the interface is. I built several up on
perf-board in an hour. This project does not
need to look professional to provide profes
sional results . Placement of components is
not important. My interface is built in a plas
tic box and I have never experienced EMI
problems. even during high-power CW HF
operation adjacent to my packet system. For
those who desire an easier route to a profes
sional looking unit. a kit including ci rcuit
boa rd and board-mounted components is
available.

The circuit is rather simple. Jl is a 25-pin
connector that plugs into the DRSI un it
(which is installed in your computer). The 9
pin connector. 12. connects to the radio. Pow
er for the circuitry comes from the DRSI
packet adapter itself via three user-installed
jumpers. The DRSI manual gives detailed in
structions for installation of these jumpers.
UI is a TIl.-to-RS-232 converter chip. This
chip converts the 0- and 5-voll DCD and
RXD signals from the radio to · 12I+12-volt
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Fig,," 2. Printed circuit board Ia)'OUI. Pre-mode boards at? available for $6.00 cash plus $1.50 S&.H per orrin f rom FAR Circuits. 18N64()
n-u Ct., Dundee, IL 60118.

(DCD-RF squelch in this case) lines are
' 'TTL compatible" (0 and 5 VDC), the RTS
(push-to-talk] line operates with 0- and +12
volt levels! 1be DRSI PC·Packet adapter can
be operated at RS-232 or TIL levels. But
neither case is compatible with the P1T line
ot tbe 04-10.

I looked at many possibilities to get these
two units to work together. Unless we are
ready to modify a new radio under warranty.
an external solution is required. The method I
show here requires no modifications to any
purchased item.



9 Autry
Irvine , CA 92718
(7 14) 458·72n • FAX (714) 458-0826

MODEl VS-50M

ASTRON POWER SUPPLIES
• HEAVY DUTY. HIGH OUALITY • RUGGED. RELIABlE.

SPECIAL fEATURES PEm••••CE mClf'CATlO.'
• SOl IOSTA.TI ELEC~ICAU.YRfGUlA.TEO • INPUT VOlJAGf: 105-125VN'.
• R'JlD..BACKCURRENT UMlTlNG PlOltcls Power Supply • OUTPUT VOLTAGE: 13.8 we t 0.05 YOIts

from excessivtl current &continuous shorted output (Internally .Adjustable: 11-15 VOC)
• CROWBAR OVERVOLTAGEPROTECTION on all Models • RIPPLE Less than 511lY peak to peak (fun load &

UClpt RS.3A. RS-4A. U ·S-'. RS·4L. RS·5L low IInel
• MAINTAINREGULATION & lOW RIPPLE al low line input • All units available in 220 Vii:. input vcnace

Voltage rexcect rcr Sl ·11A)
• HEAVY DUTY HEATSINK . CHASSIS MOOHT RISE
• lliREECXlNDUCToo. POWER CORD ucepllof RS-3A
• ONEYEAR WARRANTY . MAO€ INU.S.A..

• LOW PROFILE POWER SU PPLY

""on Contlnuou' ICS· SIIIIIN~ Sh;p~",
MODEL Guy Black Duty IAmln1 IAmpsl " ~ W ~ Wl bs.
Sl-1tA • • 7 11 ~~N· 9% 12
Sl-11R • • 7 11 2'4·7 ... 12
Sl-l1S • • 7 11 2'i ~ N · 9% 12
Sl-11R-RA • 7 11 4lJ. • 7 ... 13

• POWER SUPPLI ES WITH BUtLT IN Ct GARETT E LIGHTER RECEPTACLE
Continuous ICS· Stl8I1N~ 'h1'~",MODEL Duty lAllp,) IAIIInI H. W. Wl bs.

RS-4l 3 • 3," ~ 61ft ~ 7'1. 6
RS-5l • 5 3111 · 6'1e ~ 7% 7

• 19" RACK MOUNT POWER SU PPLIES
Cont inuous ICS · Siu IINI Sh;,~ " ,

MODEL Duty lAmps) IAmpsl " x Wx 0 Wl bs.
RM-12A 9 12 5'/. x 19 x 8'/. 16
RM -35A 15 35 5'1. x 19 x 12'h 38
RM ·50A 37 50 5't. x 19 x 12'k 50
RM-GOA 50 55 1x 19x 12 ," 60

• Separate Voll and Amp Meters
RM -12M 9 12 5'.10 x 19 x 8'1. 16
RM-35M 2S 35 5'10 x 19 x 12'h 38
AM-SOM 37 50 5'/. x 19 x 12 th 50
AM -GOM 50 55 1 x 19 x 12'h 60

c... Culilu" ItS· Siu lUll1 nip,i ••
MODEl 6n, ''''" D.l,IA_,s) IA_,.1 II x Wx D Wt. (Ih.)
RS-3A • 2.5 3 ax . ... x s... •
RS-4A • • 3 • 3,," x 6", x 9 5
RS-SA • • 5 3;0, X 6'" x 1'1. 7
RS-7l\ • • 5 7 3,," x 6;0, x s 9
RS-7B • • 5 7 • x 7'h x 101t. 10
RS-10A • • 7.5 10 4 x 7'1t x 10l,:, 11
RS-12A • • 9 12 .'It x 8 x 9 13
RS-12B • 9 12 . x7 '1;, x1 0% 13
RS-20A • • 16 20 5x 9x 10"" 18
RS-35A • • 2S 35 s x u x u 27
~soA • 37 50 6 x 13J,O x 11 ..
R ·lOA • 57 70 6 x 1311. x 12\ AS

t.III RI,,, In· $iu llNI n l"il,
MODEl D.I,IA_,.] IA..,s) H xW xI WI. (Ih.]

• Switchable volt and Amp meter
RS-12M 9 12 . "" x 8 x9 13

• Sepa"ale voI1 and Amp meters
RS-20" 16 20 5 x 9 x 10"" 18
RS-35" 25 35 s x n x u 27
RS-sor.o 37 50 6 x 13%0 x 11 ..
RS·70M 57 70 6 x 131/ . x 12\ ASMODEL RS-35M

MODEL RS-1A

MOD EL AM-35M

I-~
,

~ l 0

Sl SE

RM SERIES

RS·l SERIES

RS·M SERIES
.....;.",~

RS·A SERIES

5-lnlerminenl Commooication sevce (50'\ Duly Cycle Smm. on 5 min. oil)

'U" I lullNI I.i"il,
IA_, . ) IIx Wx' WI. llh .)
@13.8V

12 . '!t x8 x 9 13
20 s x s x 10'" 20
35 s x t t x tt 29
50 6 x 13310 x 11 ..

35 5% x 19 x 121; 38
50 5'4 x 19 x 121; SO

ICS· Slnll_) "1,,11'
A_,. H xW xD WI. (Ih.]

7 • x 7'1t x 10% 10
10 • x 1'It x 10% 12
12 . 'I;, x8 x9 13
20 5 x 9 x 10"" 18
11 2%K NK9% 12
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Culln. ..
Illy lb ,l)

@13.8VDC @lOWC @5VOC
9 5 2

16 9 •
25 15 1
37 22 10

MODEl

V$-12M
VS-"'"
VS-35M
VS-50M

• Separate Vol t and Amp MeIers . OUlput Voltage ad justable from 2-15 volts . Current limit adjustable from 1.5 amps
to Full Load

• Variable fack mount power supplies
VRM.J5M 25 15 7

MOOEl VS-35M VRM-50M 37 22 10

• Built in speaker ,,,... CUlinu.
MODEl GrlV Blact Dlty lA_, I]
RS-7S • • 5
RS-IOS • • 7.5
RS-12S • • 9
RS-20S • • "Sl-l1S • • 7

RS·S SERIES

VS·M AND VRM·M SERIES



Table 1. Bill Of Materials
hom QlUlntrty Ref_nee P, rt

1 , Cl O.D1 j1F Digi-Key P4513
2 2 C2,C3 2.2 J.1.F Oigi·Key P2Q22
3 2 C6,C7 O.33j1F Digi-Key P2056
4 2 02,01 l N914B Digi-Key lN914BPH
5 1 J1 DB-25 Male Digi-Key 225M

• 1 P2 08-....... DigH(ey 209M
7 2 R2.Rl 1k Dig--Key 1kQ

• 1 R3 4.7M Digi-t<ay 4.mQ

• 1 R4 10 k Digi·Key , OkO
' 0

, Ul MCl 488 Digi-Key DSt 488N
11 , U2 MCt489 Digi·Key DSt 489N
12 , U3 NE555N Digi-Key NE555N
13 1 U4 NEC2501 -1 Digi-Key PS2501-1NEe
14 , 3'. 8-<XlOd. cable Carol C07« Digi-8-Key W408-X
15 , [).25 hood Digi-Key 925GM

" 1 [).. hood D9-KeY 909GM

typical amateur may not be a
pioneer in digital communica
tions, but he sho uld certainly
not be an antique. If you imple
ment (he method shown in this
article, you will find that high
speed packet is possible without
any e xotic te st equipme nt or
modification of equipment.

I hope to show to the amateur
com mu nity t hat hig h-speed
packet radio is easi ly accom
plished today with very litt le
work. Note that I have not even
covered the subject of o n-the
fl y data compression, whic h
co uld ra ise throughput to
speeds that will allow for uses
of packet radio that are only dreams today. I
wonder if, within a year, some ambitious
ham might write a TS R which would allow
us to play interactive computer games over
packet radio. How long will it be before we
are operating digital voice networks or voice
mail? When the cost of 19,200 baud is com
pared to 1.200 baud there is no excuse any
more.

Notes

I. Use ca ut ion when adj ust ing the
"squelchIDCo " adjustme nt on the 04-10.
Should your "diddle stic k" go too far into
the unit, the 12-volt supply will be shoned
to the 5-volt supply and the transceiver will

be definitely damaged. It happened to me.
2. TXo elay. Although the ads say you can

run a TXoelay as short as 30 milliseconds,
we found that 60 mill iseconds is much bet
ter. So we run 70 ms to be sure.

3. FRACK. I prefer MSYS BDS software.
which only allows setting the FRame AC
Knowledge timer in I -second increme nts .
One second is too long and zero seconds is
too short. So, we use I second.

4. RF Path. You need a much better RF
path for 19,200-baud packet than you do for
1.200-baud packet . At the se speeds and
these wavelengths, multipath is a real prob
lem. Also, reflection of the RF by trees and
plants is much greater than at 2 meters .

5. Software. I f you are running
a slow computer (8088 or so) and
a BDS, you might find that the
thing will nOI be any fas te r at
19,200 than it is at 1,200.

6. Use TTL port of the 04-1 0.
Set the front panel switches 10
wide. and the "sat" switch should
be off.

7. When you configure your
software , be sure that you utilize
the DeD featu re of the rad io.
Though some software allows
you to use "software DeD," this
o nly adds extra work to your
computer and will requ ire longer
TXoelays from the transmitting
station.

8. It is fun to listen to your 19,2QO.baud
packets " fly" by plugging a speaker into the
connecto r provided on the radio. Do not be
surprised that the packets sound like nothing
but noise after the initial high-pitched tone
during TXDelay. The tone is the result of the
non-return-to-ze ro modulation scheme em
ployed in the AX.25 standard . Duri ng the
TXoelay, you hear only a single tone, which
is the period ic s ignal that the rece iving
equipment is using to synchronize the da ta
clock. This is followed by the addressing
and data bits, and due to their " random" na
ture , will result in a signal that contains
many different frequencies, hence the no ise
sound. III

COMMUNICATIONS SPECIALISTS, INC.
l ]lS wssr TAFT "VENUE ' O" " NGf . C'" 92665-42llO

( 7Il/ """3017 • F"'X /7U I 87'·3<120
E" 11oe U.S... fICIO) """" • FA '-~' , I04M1

Compatible with ComlMfCi••, Publ ic S.lety. and AlT\IIlevr Radio
applicat ions. Uses in<:l l.lde Repeater Ir:kInt ifiers, Base Stat ion Ident ifiers.
Beacons, ON Memory Keyera, etc. Grell! lor F.c.c. 10 Compliance.

$ 8 9 .9 5 .ach
prognmmffl f/ keyboard Included

Programmable Features
• Eightprog~. uIec~. _~

• or!ll/!Jed /rooI , III 99 KftI.
• III iIlJJn<lo" fImJr tlm 7·9'} .........

• 10 Irdt1 q(/ r.ntr il'om tJ-99 -.cis.
• CW in!~ IIlIm JOO ~ III 3CQ) Ill',
• FffIIIf JIMh .,..~ /rooI 0 III 9 9 _ .

• CW (If MeW 1I(#IltOfI.

• "',"ialure in ,;n , 185"lc 1.12"): 0,35".
• 'k!IaliV AF immu roe .
• All connectiont~ w/lh m1crlln'Uliature ~ug and sotl<e! w~h coIot' codelj ""'" iIlIaClIe<l
• CMOSnw:~ li;If lOw~ . lOw tuntnl """"al..n, e IC1 20 VOC UIW8QIIIi1ed il 1im;I ,

• UM 0ist01i0l•• low~. .,..nt.... sir4 U4.. OUl;Io.It 0 III 4 _ .. ICIl*1<

• Cr)saI w Ci allcl b" hogIIlmII3C'/
• 1.... 'iIl.. "IT 0lItIlIf (Ill "" .lIil~"....~. _ III • IllII'lg _ l . . ..~ etIIIkkr

h.'_ 1hlII .. I\iI'dI 80 VllC <II 3llOn'II.

• fiIIll prog'1lmliDll with SUPI'lIEO 1<.eVDOll01l.
• ConlirmaIO'I tore 10 inclCat1l acc:epIe<l paramelel", pkls llInI1$ III Il'Illlr4t! provrlJMllng emlf,

• ,t,I1 programmiog is stored in • no'l-\<Ma!ile EEPROM which ITIiIY be a lte~ at any llmol
• Message lengTh ow r 200 ct\aracleft long

• 110ger 10 wiIh iCtiw hillh or low
• InhIboI lD llIIIh iCtM high or low Wl Ilolcl 011 10 ulllll~ IS tIU" gl lrJthe

• Gtleil:ts~ autesy lint II end DI .... ~ .I$ll ' ion ~ tnibIeCI
• tQuble siOi!d __ --.~ $l(IIlIed b" lPf;k I!'CUblII

• .._ "" 110,••11....... - 30 lllIQIeel; C III +65 llegIWI C
• FlA _ ~ VllIrqnfy wtlIII re!uNlelI ICI ltII! lal:Iory b' ~,
• I_e one day CleIi\oeIy.

11).8 Automatic Morse Station Identifier

,/Ferrw1e Voice & Sound Effects
,/Programmable Counuy TOMS
,/Programmable Codes and Timers

CAT-300 Controller Board $299,00 WU'ed and Tested

Computer Automation Technology, Inc,
4611 N.W. Jist A_, s..irl 142, Fon Lmukn/QU, F10rUlD JJJ09

(305) 978-6171

I CAT-300 Repeater Controller I

P,aJunJ Include:
,/ Vola Synth.tsiur
,/ (412) Wont Vocabulary
,/ T""d lll Vote, Messages
,/Two Yoict lthllli}irn
,/ CW lderuifier
,/FuJI Feamre Autopmch
,/ Uur Speed Dials
,/Emergency Spud Dials
,/Reverse AUlOparch
,/DTMF Kry Pod Test
,/DTMF Repealer ACt'eu
,/DTMF Repealer MutilIg
,/ (5 6) CtmJrol Functions
,/Remote CorIrroI SwiJCMS
,/Hardware Logic Inputs
,/DVR Comrouer Ready *

Write or Callfor a brochure describing tM CtT-300 ConJroUer.
ind udUlg ScMmatU. voice word list, and cONTOi funcriolU.

Attention Rqnaur Ownen
FUUJiiy a "~QJer colllrOlkr wtth a 11 voice syruhenur andfull
f eature autopatch incredibly priced ar $299.00,

CIRCLE 10 0f0I READER SERVICE CARD

CIRClE 268 0f0I READER SERVICE CARD
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Wefax Expl o r e r
Integrated Wefax I APT Receiver and Scan

Converter with Qfax software.

$695.00 co mplete
shipping and taxes not included

Th e Best Pri ce / Performance . Period!
Construct a Wcfax I APT reception system from individual component receivers. scan con verters and image processing software
and you' ll spend more money for fewer fea tures. poorer performance. no automation and ajungle of wires . With the Wefax
Explorer. simply connect an antenna and a few mouse clicks later you're receiving the highest quality images possible. The
Explorer is backed by a 1 year limited warranty and the extensive experience of the leading Wefax hardware manufacturer.
Quorum equipment is used by virtual ly al l wefax suppliers in worldwide amateur, commercial and military systems.

• Integrated Satellite visibility pre
didion with automatic capture for
up to 8 satellites sim ultaneously

• Automatic time and ephemeris
stamping/or navigation

• 2 7 day programmable schedulers

• A utomatic digiJaJ ga in lock in
A IL m odes, rLI~ c1ocking

QFAX Features
• GOES I Meteosat We/ax Reception

• NOAA I Meteor APT Reception

• H F Nafax Reception

• Dual RF ports f or geosync and polar
reception under sof tware control

• Integrated preamp and down con
verter power inserters

• 50 user definable configurations

• Sof tware controlled receiver with 2
UH F, JOVHF m emories and scan

• On board audio amplifier and
speaker with software controlled ,,01·
ume, squelch and mute

• A utomatic Una/tended Animation
works con tinuously

. 8 bit data / or up I0256 gray le"eis

• View a/ up /0 1280 x 1024 256 color

• Use TIFF, OJFor r c x file formats
and con vert /0 BMP, lPEG, E I'S
and binary

• Contrast, Brightness, 31) effect,
Sharpen, Smooth. Noise, Hiao
grams and other image processing

• Ephemeris based NOAA A PT navi
ga/ion with geo-political and Lat
Lon overlays

• NOAA Tools sho w satellite path,
Lat-Lon ofcursor, distance and
bearing to ref erence point

• A utomatic Temperature Calibration

• Color Palettes and NOAA curves

Quorum Communications , Inc. FAX (21 -1 ) ~15·tl27 t1
~3t1 -1 Esters III'd . - Suite ~5 t1 - I r- vl nu . Texas 75t1113 (2 1-1) ~15-tl251> BIIS (2 1-1) ~15·tl3 -16

CIRCLE 251 ON READER SERVICE CARD



Number 7 on fO'I F~IIcard

RF Speech Processing
How to get an extra 6 to 9 dB of talk power on SSB.

by Greg Whrter VK3CA

Figure lA. A typical unprocessed SSB m ice-modulated signal might
have an RF envelope of the nature shown. where the amplitude is
plotted as a function of lime.
Figure l B. The envelope after speech processing shows an incTt'use in
average power for the same peak power; that is. a reduction in aver
age-to-peak ratio resulting in better articulation at the receiver:

,

The better quality power microphone does
incorporate audio amplification, audio peak
cl ipping, and audio filte ring. When used cor
rectly it can prov ide up to 4 dB improvement
in art iculation (or signal-to-noise ratio) over
a standard microphone on a radio that is
driven to the point of ALe operation . How
ever. to achieve this, its peak clipping level
needs to be up around 20 dB . As an aside.

audio compression alone can
gi ve only abou t I dB improve
ment in signal-to-noise ratio un
der these circumstances. On the
o ther hand, a well desig ned RF
speech processor which incorpo
ra tes compression, RF cl ipping,
and RF filtering can give 8 to 10
dB 2 improveme nt in rece ive d
signal articulation when set up to
20 dB of clipping.

One may well ask why there is
such a big difference between the
performance o f audio processing
and RF speech processing sys
tems. The main reason for this is
that any fonn of peak signal cl ip
ping. by its very nature , int ro
duces d isto rtion products to the
waveform. The distortion comes
mainly in the fonn of harmonics
generated fro m the fundamental
signal. To maintain the speech ar-
ticulatio n at a h igh level, these
harmonics must be re moved.

In RF speec h processors the
unwanted harmon ic s lie a long
way away from the desired sig
nal's frequency and are easily re
moved using quality RF fil ters .
Unfortunate ly. in audio clipping
systems a number o f harmon ics
lie within the desired audio band
and can 't simp ly be removed .
leavi ng the sign al with a h igh
level of distortion and consequent
reduced art icu lation.

For example, it is generally
re co gn ized that the mini m um
bandwidth required fo r an SSB
voice comm unication system is

P EAI'.
[N V.

( A)

--1-
PEAK

(B )

7'~ - - - - -

temity-c-tbe so-called "power microphone."
The cheaper units found on the market are
generally nothing more than microphones
wi th audio amplifiers built in. and provide
very little improvement in performance o ver
the radio's standard microphone. In fact, in
many cases they will reduce speech articula
tion by introducing additional dis tortion and
room echo.

-

I t has been verified. through extensive
tests. that the o rdinary voice contains

high-amplitude peaks which are about 14 dB
greater! than the average level . and further
more that a large portion of intelli gence is
contained in the low-amplitude components.
It is also recognized that voice communica
tion syste ms are often peak-power limited .
F o r e xample . mo st singl e -sideband
tra nsceivers will o ut p ut 10 0
watts o f peak power (Peak Enve
lo pe Power) before they either
flat-top and d isto rt. or their AL
systems cut in. even though their
average (or talk power) output on
voice at th is time may only be
down around IS to 25 wa ns.
From these facts one infers that
the natural voice may not pro-
vide maximum utilizat ion of the
equipment. Put another way. the
talk power is not as great as it
could be if the peak-to-average
ratio were not so high. If the av
e rage c an be elevated without
overloading on peaks. the weaker
component s of the voice become
more prominent. Figure I illus-
trates this. The result is that on a
n oi sy or c luttered c h an nel. a
h igher leve l of articulation is
achieved.

In order to reduce the peak-to
average rat io. it is necessary {Q

modify the sig na l wave fo rm.
This inevitably leads to distortion
o f the vo ice signal. This d istor
tion . in tum. reduces the articula
tion. From all o f this it may be
co ncluded that the best method
of speech processing is one that
gi ves the greatest ta lk power and
least distortion. Such a method is
RF speech processing.

Which . __ and Why'!

In com pa ring the vari o us
methods of speech enhancement
we first come to a common form
used particularly by the CD Ira-
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"In comparing the
various methods ofspeech

enhancement we first come
to a common form used
particularly by the CB

fraternity-i-the so-called
'power microphone. ' "

$1 00
. ach

9' shielded dual audiO cable with color coded
(red and yellow) RCA style pin
plugs either end. Black cable.

CATI DCB·l08

Airpax 1/ NB8211S-M3
12 vee. 65 ohm G
stepper molor W1lh
6 leads, 15 degree step
angle. 1° diameter x 0.5" high. Mounting ~ange

with holes on 1.25" centers. 0.08" (2mm) ee. X
0.2" long shaft. O.2r diameter pulley is press·it
onto shalt. Great tor rcoctes 1en
and expenmenlation. $ :.Of

each
CATO SMT-13 1-;;;==""-'tofor $12 .50

•

FAST SERVICE ° DISCOUNT PRICES

SMALL STEPPING MOTOR

720K 3.5" INTERNAL
FLOPPY DRIVE

Sony 1/ Mp·Fl 1W·2Z

Brand new 720 KB floppy~
drives. Built for an OEM
producl, eese are, in ~
every way, oompatble ...~
with PCJXTIAT comput
ers excepl that !he face
plate is slightly targer than mcse on exact
replacements. The faceplate size on mese is
4.04" X 1.23-. (Normal size is 4- X 1°j , The
tecepate is removable and can be trimmed if
lSesired. In some cases it may work without
trimming . Also, we have found 1haI, when used
in 52 5" bays with !he adapter kit below, the
adapter can easily be modified 10 accommodate
the unit. Because of this slight inconvenience,

we are se lling these drives 14QQ
at an incredibly low price. $

••eh

CATl MPF-11SF 1r.
'
'''o7.,o=,i$I'''20'''''.oo''l

INSTALLATION KIT "" M" F·Il SF
allows lOt installation into 5.25" drive bays.
Simply cut and remove three plastic gussets to

install. CAn FOO-3,5 $3.50 e ach

References:

I. Sabin. " RF Clippers for SSB," QST. July
1967.

2. Squires & Clegg, "Speech Clippi ng for
SS B." QST. July 1964.

required. The waveform after clipping is that
of a very distorted signal made up of funda
mental frequencies and ma ny high-ampli
tude harmonics. It is then applied to an RF
bandpass fi lter of the same type used in the
single-sideband generator stage . The fil ter
ou tput waveform, now vinually free of dis
tortion, is ready to be put to use in the nex t
stage of the RF speech processor,

The final stage, a p roduct detector; con
verts the processed RF signal back to audio
frequencies. II consists o f a carrier generator
(sometimes known as a beat frequency oscil
lator. or BFO) and a balanced demodulator.
Audio output from Ihe product detector. now
fully processed, is le vel-adjusted and avail
able for application to the mic rophone inpu t
of a radio.

Because very high gains are used within
an RF speech pro
cessor. both in the
aud io compre s sio n
a nd RF clipp ing
stages. the desig ner
must be well aware
of thc possibility o f
RF fe ed bac k p rob
lem s o c c u rr ing. A
properl y d e si gned
unit will have all ex
te rnal con nect ions
fil tered in an e f f ort

to guard against this.
In co ncl udi ng. if

you wou ld like a bigger signal. and your
current radio setup is already running at the
legal peak power limit. or you just can't af
ford a b ig li near ampli fie r, conside r RF
speech processing as an option, II is a very
appropriate and dean method of increasing
power legally for minimum outlay.

For further information, I can be reached
at: Greg Whiter VK3CA, c/o GFS Electron
ics, P.O. Box 97, Mitcham, victoria, 3132,
Australia; 03-873·3777. fax : 03.8724550.11

300 Hz to 2,700 Hz (contrary to th is general
rule howeve r. most SSB CD radios have
bandwidths of 300 Hz to 4.500 Hz). The
presence of audio frequencies between 300
Hz and 1.300 Hz are important for good ar
ticulation. The second harmonic of 300 li z
is 600 Hz, while that of 1.300 liz is 2.600
Hz. Both of these frequencies. and those be
tween the m, lie within the desired voice
band and can '! be removed without alTecting
the desired signal.

Processing. RF-Style

What constitutes a good quali ty stand
alone RF speech processor? If an RF speech
processor is to perform its task properly, it
should contain the following subsect ions: an
audio compressor. a single-sideband genera
lor, an RF peak clipper. an RF bandpass fil
ter, and a product
detector. The func
ti on of eac h of
these components
will be d iscussed
separate ly below.
For additional de
tails. see al so the
block d iagra m in
Figure 2,

An audi o lewd
compressor should
be incorporated SO

lhat the RF stages,
part icu larly t he
peak clippe r. are supplied with a constant
average signal le vel. It has been fo und in
practice that compression in the order of 20
dB is required in th is stage.

The single-sideband genera tor foll o ws
the audio compressor in order to produce an
RF waveform suitable for peak clipping. It
consists o f a carrier osc illator, balanced
modulator, and bandpass filter. T he wave
form it presents 10 the peak cl ipping stage is
that of a single-sideband suppressed-carrier
signal.

Addi tional linear RF amplifica tion and
ampli tude peak clipping are the tasks per
formed by the RF peak dipper. For maxi
mum increase in articulation of the rece ived
signal. approx imately 20 dB of cl ipp ing is

h~ 1O

I " ... ,
' '' OR
""

Figurr 2. BlOCKdiagram for an RF speech processor typical of the ope described in the text.
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Number 8 on your Feetlb«11 e-d

Working the Final Frontier
Ideas for a fun and easy ham space program.

by Bill Meara N2CQRlH I8

l e ll r Satellite Experimenter 's Handbook
fro m A RR L a nd le arn w ha t the vario us
numbers in the Keps mean. Yo u' ll learn a
linlc hit abou t orbital mecha nics, and it will
make your sa te llite ops 1I10re mea ning ful.

O ne o ther hi nt: M ake sure you ha ve
your com puter so ftwa re cloc k o n the
c orrect UT C date a nd time. Incorrect
se ttings arc a rrequenr cause for " I can't
hear the satel lite" compla ints . You m ay
he o n Eastern Da yligh t T ime, but the
bird is on Universa l Coord inated Ti me!

All the o ld h am li terature adv ise s
newcomers to spe nd some time listening
be fore the)' first try to get on the air. o r
be fore they first ex pe riment with a new
mode, T his is a good idea even in the
space age, Before you try to have some
QSOs, spe nd so me time try ing to listen
for the satell ites. You'll have a lot o f fun
pick ing up signals fro m space. you"ll get
more com fortable wi th the so ftware. and
you' ll be preparing yourself for that first
big satelli te contact.

Here arc so me good cand idates for
satelli te "easy listening" :

RS -I O/l l, R S ·12/1 3 and R S -1 5 :
These Russian-made ham satell ites put
out very strong downlink signals on the
10 m eter han d. (S ee th e A ug ust 19 93
and February 1994 editio ns o f QST for
deta ils on RS- IO and RS- 12; see March
1995 73 for inforrnauon on RS- 15" You
really can' t miss these sa tell ites, even if
yo u are using s im ple w ire ante n nas ,
W hen your softw are shows the bi rd ap
proachi ng y our ho ri zon , starr tun ing
around the beacon frequencies. You 'll
hear the C W beaco ns first. When th e
beacon is strong, tune throug h the pass·
band a nd yo u ' ll he ar SS B a nd C W
Q S O s , Li stenin g t ip : C o py th e C W
tel emetry and later (,;OIlSUlt the Satellite
E xperimenter's flal/llbook to decode the
data (by hand ). You "H be ahle to learn
abou t the satelli te 's rcmpermurc. battery
s ta tu s. po w er o utput and ot her " fu n
f ,. ,acts ,

DOV E: Here is an other good target
fo r " e as y li ste n in g ," S p o n so re d h y
Brazili an hams, DOVE is a nine - inc h
cube that ci rcles the glebe. se nding our

.>

••

•

~- -

-

ORB ITS II program will do the trick. You
can get the Keps right ou t of the AMSAT
Journal. via the packet bulletin hoards, or
via th e onli ne co mp ute r net work s (I usc
CompuScr ve). One tip: Consult the Ama -

-

Pho lO A , The home -bre w 5, e lelllf' 1I 1 q ua d al
N2CQRlHNI, poised for contact with ROMIR uhoard
Russian Space Station Mir.

H ere arc some ideas on how your aver
age ham. armed o nly with fairly stan

dard eq u ipm en t, ca n ge t involved w ith
spncc co mmunicat ions without going over
th e tec hnol ogic al dee p e nd or spe nd ing
NASA- like megabucks. FOf the las t year
or so I' ve been dabbling in satellite o p
era tio ns. Using ridi culou sl y low -tech
gear, I've been surprised by the amount
of educational fun that I' ve had with my
li ttle space program; my involvement in
a mate ur sp ace c o m m u n ic at io n ha s
re kind led some o f the exci te ment that I
fell as a ten-year-ol d kid watching the
Apollo moo n shot s on T V.

Oetung Star ted

A sensible first s tep in a ham space
program is acquiri ng some simple satcl
lite-tracking so ftware, Without an easy,
sure-fi re method o f locating sate lli tes
and predicting whe n they w ill be within
ra nge, trying to work th e sate ll ites can
be a fr ustra t ing ex perie nce involv ing
much static and few signals.

The sate ll ite tracking so ftware is cs
se nt ially a mat he matical program that
displays on a map of the earth the posi 
tions of objects in orb it, T he characteris
tics of the particular orbits arc described
by what is know n as their "Keplerian el
ements:' or "Keps" for short . After you
get th e sate lhtc-tracking so ftw are in
stalled in yo ur computer, you input the
Ke ps (avai la h le fr o m a var ie ty o f
sources) for the sate lli te you are int er
e st e d in , and s ud de n l y yo u ha ve a
scree n showing the preci se locations of
sate ll ites o f inte rest . Just tracking the
satellites is a lot of fun. I thou ght it was
neat to be able to lOOK at my scree n and
know that at that moment a sa tell ite was
zoo m ing t hro ug h th e n ig ht sky over
Tokyo!

AMSAT is a great source o f sa tcllue
tracki ng so ftware, and by joini ng this
organization you wi ll be supporting the
Amateur Sate ll ite p rogram. For those
readers who arc not compute r experts or
who have relatively unsophisticated rna
chines (I use a 286 machi ne with e GA
g raphics), so m ething sim p le like th e
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"I heard one ofthe astronauts comment,
'We're 1l0W passing over the Southern

tip ofSouth America.' Eureka!
Keplerians confirmed! I felt like
I was sitting ill mission controll"

PM lo B. Set' any complicated NASA -t)Pf." gear hnf' ? Nol't'! Author N2CQRJHJ8i satettne
ground station is simple . , . hUI darned ejfeclil'e!

telemetry a nd me ssage s of in ternat ional
goodwill. At times, DOVE's voice synt hc
stze r is activated and on your 2 ruet er FM
recei ver yo u can hear it sa y (in Engl ish )
" Hi ! This is Dove in Space!" (" Hi" reprc
sems a hit of ham sa telli te trad ition: The
firs t OSCAR tra ns mitte d a co nt in uo us
stre am of CW " Hi's,") Unli ke other ham
sats. DO VE 's d ig ital messages arc e asily
copied 0 11 an ordinary 2 meter packe r sta
lion. Here 's a trick for cap tu ri ng sig nals
from DOVE ( w it ho u t lo sing s tee p t j :
Lea ve your p ac ket s ta t io n o n overn ig ht
wi th the rece iver tu ned to 145 .825 , and
leave thc computer's stor age buffer o n. In
the morning you' re likely 10 find messages
from OOVE o n your screen. Yo u can abo
eas ily copy DOVE's signal on an liT. Just
se t yo ur receiver 10 145.8 25 : wi thi n 12
hours DOVE ' s pack et signals wi ll break
sq uelch,

Talk Back!

Once yo u get the hang of the so ftware
an d have SOIlIC list ening time unde r your
hell. its t ime for a QSO ~ I' d heard that a
ham's first satelli te QSO is as exc iting as
his very first contact or first OX: I can con
firm that-c-at least in my case-s-this is true.
I was really amazed the first time I heard
my ow n sig nal co ming back from a space
cra ft.•md e ven more excited whe n I heard
someone calling me " through the bird."

RS-IO and RS-12 are exce llent vehi cles
for a ham loo ki ng for his or her first satel 
lite contact. RS- 15 is in a higher orbit and
thus provide s bcucr DX opportunities. but
the higher orbit might make it a b it more
difficu lt for a newcomer to usc.

Don 't worry too mu ch about Doppler
shift. When I was gelling stan-
c d, the literature so met imes
made Doppler shift (the appar
e n t c h a n ge i n freque ncy
caused by the sate lli te's mo
t ion ) so und like a formidable
obstacle . You wi ll no tice the
Doppl er shift, a nd it is de li 
nitcl y a force to he reckoned
wit h, hut do n't get wrapped
around the a xle try in g to c al-
culate ho w far frequencies will be shifting !
Satelli te operators are a flexible hunc h, and
most tunc around a lill ie to lind the signal
of a ham whose sig nal is be ing shifted by
tbe forces of physics. I' ve found that deal 
ing with Doppler is \ 'CfY m uch like dealing
with drifting VFOs in the o ld days (or deal
ing with my IIT-37 when it's co ld ).

Use RS-IO ~ Because of its easi ly acces
sible I IF uplink and downlink, RS- I 2J13 is
gelling a 101 of use, but RS-I OIIl is rela
t ively neglected, probably because o f its
VI IF (2 meter) uplink. At the risk o f e n
co uraging a lot of Chirpy CW, let me repeat
a suggestion that allowed me to get on RS·
10 with case: Usc a 2 meter FM tran sceive r
for a CW uplink 10 RS-IO. I tried this by
sim ply usin g the pu-b -to-talk burton as a
telegraph key, but my signal was so chirpy
th at I could n' t sta nd l isten ing to m y ow n

. _-.

s ig n a l ! In pursu i t of a c le ane r lo n e , I
opened up myoid Yaes u Me mo rizer
tran sceive r, fo und the positive co llector
vo ltage line going to th e dri ver and final .
and inserted a l itt le te legrap h ke y jac k , I
closed the r ush-to-talk circuit a t the mike
j ack wi th a li ll ie a ll ig a to r clip a nd
presto! - I had a C W sig nal o n 2 meters
that allowed me to make plenty of co ntacts
(usi ng a "coathangc r ground plane"). The
signal isn' t the pretti est C W sig nal o n the
bands, hut I don' t think it causes any Inter
ference to o ther amateurs. I fo und Q SO s
using this modified rig part icularly satis fy-

ing : That 2 meter Yaesu ~I rig was ne ver
int e nded to work CW DX. Also. doi ng
th at liu lc m odificat ion m ade the rig (for
mc ) less of an " app lia nce" !

This lill ie modification also gave me the
capability of working the new RS-1 5 sa tel
lite (2 meters up, 10 meters down) but I
haven 't had as much success wi th this hird
as I had w ith RS - IO, M y modifie d Yacsu
ju st doesn't seem to get e nough signal up
to the higber-orhit RS-15,

One o f the neatest feature s of the Rus
sian "Ea sy sa ts" RS - 10/ 11 and RS -1211 3
arc their onboard moots. It took me a b it o f
try ing , bu t I was eve ntual ly ab le to work
the robots o f both the RS -10/1I and RS 
1211 3, Some observations: It seems that if
more tha n one statio n is trying to usc the
robot al the same time. the machine sort o f
" locks up. " T hus, you m ight want 10 wait

for a pass in the wee hours of the morni ng.
(From HUt I j us t waited fo r a pa ss that
would have most of the foo tprint over the
relat ively unpopulated eastern Caribbean).
A lso , the robo ts arc looking for 20-wp m
C WoThey will some times tell you to speed
up 01'" slow d O\I.'Il if you arc not at the right
speed. You can do it with a straight key"
hu t this is son o f "pushing the envelope."
The RS robots arc FB hams. They give you
a QSO number. say than k you, w ish you
73 " and QSL (via DF4X W ). Ta lk about
" worki ng a new one"!

73 Amateur Radio Today· August, 1995 27



In Apri l o f 1995, I had one of the most
exci ting contacts of my life when U.S. as
tron aut Norm Th agard, ahoard the M ir,
came back to my 2 meter FM call. Norm is
a bit o f a "rag chewer," so I was treated to
a few minutes of conversation with an as-

tronaut in space!
Unlike all the satellites men

tioned earlier, with the manned
spacecra ft yo u have to try to
update your Keplerian eleme nts
frequentl y. On both the Mir and
the Shuttle. rockets are fired
and orbital charac te ri s tics
change from time to time; out

of-date Keps could give you fa lse informa
tion on the spacccraftlocatton.

During Shuttle mi ss ions, the voice com
munication between the astronauts and the
ground controllers is re transmitted on the
ha m bands by the Goddard Space Center
Ham Radio Club ( 3,860 . 7, 185, 14,295,
21,395 , an d 28,650 kHz). W he n I fi rs t
started listening for the Shuttle, I wasn 't
quite sure whether I had loaded the correct
Keple rians into my computer. As I was
working around the shack, I had my HF re
ceiver tuned to the retransmission freq uen
cy, and I had my computer runnin g the
satellite tracking program. Just as my com
puter showed the Shutt le passing over rne
sout he rn tip of C hi le and Argentina , I
heard o ne o f the a st ronaut s co mme nt,
"We 're now passing over the Southern tip
o f So uth Amer ica ." Eureka! Ke ple ria ns
confi rmed! I felt like I was sitting in mis
sion control !

If you really want to feel that you're "in
touch" with the Space program, there is yet
another use for the tracking software: You
can use it to set up an "e yeba ll contact"
with the birds ! Both the S huttle and the
Mir arc big enough and low enough to be
seen with the naked eye . Consult your
com pu ter for a pas s that will ha ve t he
spacecra ft o ve r your horizon within a n
hour or so after dusk, o r before dawn. In
thi s way the spacecraft will be illu minated
by sunlight on-high. Armed with your or
bital data, you ' ll kn ow exactly when and
where it should appear. I've seen the Mir,
the Hu bble Space Tele scope. and various
shuttles many times. These big spacecraft
are so bri ght that they are referred to as
"flying venuses" by the sa te llite tracki ng
community. I don' t know if they g ive out
QSLs for signals received in the "visible
light" band !

Be carefu l, because space communica
tion is addictive and is like ly to lead you
into other closely related and time-consum
ing pursuits. An astronomical telescope has
joined my radio gear in a constant attack
o n my sleep time . I' ve also no ticed (hat
those enormou s Earth-Moon-Earth anten
nas that once seemed beyond the pale are
start ing to look interesti ng and do-able . I'm
looking into radio astronomy . ..

Good luck with your space program. The
sky 's the.limit. May the Force be with you.
u ve long and prosper! III
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Working Manned Spacecraft

The Russian Space Station Mir and the
U.S. Space Shunle provide addit ional chal -

an arti cle on an antenna ca lled "The Ray
Gun." Using small copper tubing acq uired
from a refrigerator maintenance shop and
some scrap wood from a local lumber yard,
I soon had a five -element, 2 meter quad
and was listening to OS CAR 10 and OS
CAR 13! I kept the antenna at a
fixed elevation of about 4S de
grees so I didn 't have to deal
with the additional co mplica-
tion of an elevation rotor. Lis-
tening to the OX on these high
o rbit birds provides plenty o f
i nce ntive t o buil d a 70 ern
transmit system. The flve-el e-
ment. 2 meter quad also proved very useful
as a transmit antenna for RS-l 0 and RS-15
operations (in lieu of the coathangcrs t).
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Single-Chip Identifier
A simple, compact identifier for foxhunting and beacon operation.

by Breckinridge S. Smith K4CHE

Here's a very small identifier circuit for
your latest miniature fox bo x. beacon ,

balloon flight. or basic repeater. It's a timer
and an ID circuit. all on an economical Ig,
pin chip. with options for keying ou tputs.
speed, and time . I stumbled upon a CW
lDer ad by HCE of Bellefonte, Pennsylva
nia, and immediately ordered a couple of
these chips, with my callsign programmed.

The c hip is one-time programmable, so
you have 00 be specific on the exact length
and content you want for the identifier
message. I chose a message length of 20
seconds for fox hunting, with a series o f
V's preceding and following my callsign
(for example : ..v V V K4CHE V V V").
Repeater opera tions would just hav e a
standard callsign programmed. followed by
"/R" and perhaps an abbreviated location ,
etc. A constant carrier with an identifica-

tion in the middle is also available. Again,
when ordering your chip, be very specific
as to content and length.

The programmed Ie (Mi cro Chip
PICI6C54RCI) arrived several days later,
complete with an external three-pin timing
resonator. The schematic shown in Figure
I was furn ished in the instruction sheet
from HCE. My contribution was to give
suggestions to HCE on additio nal timing
programming. confi gurations. and adding
bypass caps.

Circuit Options

HCE has crammed several options into
the chip's IS-pin package. All are selected
by activating a high or low on designated
pins. CW speeds are 10. 20. 30. and 40
wpm, and use pins 8 and 9. Off-period tim
ing is one. three. 10. and 30 minutes. and

uses pins 10 and JI. The standard chip con
figuration has a push-to -talk output which
goes high o n pin 6 (P'IT) and can be used
to key a small 2N222 transistor.

Pin 7 (test) o f the circuit supplie s a test
feature of the identifier, so you don't have
to wait for the off-riming period to e xpire
in order to hear the CW tones to adj ust au
dio levels, etc. The identifier transmit "on"
pe riod can be of varying lengths. and its
timing is separate from the "off' periods.
which are fou r programmed static value s
and cannot be changed.

W hen ordering yo ur chi ps. you mu st
specify if you want an additiona l keying
output avail able 10 key your beacon/fox in
CW mode. You can have the standard CW
au dio lanes and . if yo u specify. yo u can
have a TIL keying output which goes high
on each code dot and da sh segment. When

.,

p
TIme Trigger

• 10 1 • 0 0 Mode
• 20 3 • 1 0
• 30 10. 0 1
= 40 30 . 1 1

....! te 0.047
'-J .....0

r'.s iz
10 k I 0

0.001 3 " r - - .., 3.9 MHz

~, :4>
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PIT 4 15 r .J.
s L __ -.J

.J.
Ground 14,. +5 VDC

) ' " • 0001PIT

1. 2N222 13 10 , .,
VDC - ", ,,

r 12 .;9'". Trigger,
"

10 ,...... T~

9 ...... 10 10 ,
T~ •

Push 1k

~~~l /£i)
- , - , - , ( 't

/r);~r Squelch
or Mic

'" rn ut

.,

Speeds
o 0
1 0
o 1
I 1

Figure 1.IDer schematic.
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"During construction,
be sure to either ground
all selection pins or tie

them to +5 volts
don 't leave any

selections floating."

. _ SoN GSIlV _

20>1 ft. Ito- I" 001'''.
• F.... So.. GSIlV _ ...

IIll h ...10D<polo' _ _ GSIlV . _

~I ......IO."'"•Qooon_ '" GSIlV • ..us20."10_· ..- ......
• j " _ .._- ,...- ..-----_ .

1.-01·.17S-olI4»

' __ To _
• fall-Sak lln..N<l....
· 1Io rnt o' M l..ll
• Evt<')'l l>" ll Olcludool
• f1n koh "'1...... In _ ..

Qultl' C , ...
. .......... ,tAl _ r ....
• KatprooI QIOdFltOl ....·f"'"_ .."w:I_... _...._-,_... Me--- _._._.1_....._

h.... .I11 tX)S "umpuk n.. . \ \ .Il1.1hl.: Ihru dealers. H
~1.lg.tI.il1':. (}ST, ur send S2'J'~ 5 + S.l S&.II

(eA r.:~id.:nls add 7.75°"lax) to:
(;( ;"11':. 1'0. nux .H05. D.:pl. ~IS ,

Xewport Bcach, C \ 92659
Sp.."CII'-' 5'. or J I, mdl disk

An ll"ntion Mone Tulor and Mone Tutor
Adviinced Edition ""bttr~URn.

M~ sure we have your cun t nl ...ol"'....
S pedal up,radt ofTtn will be Plalltd ahortly.

Don' t nibs out

Field Day G5RV QuicKits'-.. ... -- -_..._....-

Morse Tutor ijJLis the answer for the
quickest and easlesl way

for beginners and experts alike.

From the moment you swt the easy and speedy
self loading prooedure 10 the cay )'00 ruch your
goal, Mont' TU10r t;.U will gently coach you
through the learning process.

Since 1987. OGTE has guided nearly 20.000
hamsand prospective hamsaround theworldthrough
proven structured lessons and a varietyof character,
word and convenation drills.Straiglt forward IT'Im.lS

make the process simple and fun.
You J1e1ed: the c::fwacten and )Iont' T utor t;.U

~i11 prepare a nndom character drill ....jth those
chaTaClen.. Mont' Tulor r;.u makes it easy to
create your own drills or import text fil es. You can
now type whatyou hearoecopy byhandandsee,one
l ine al a lime, whal the computer sent or what you
typed. Pick the Farnsworth or the standud method;
selectthelone frcqumc)'mo61 comfortable for youor
selectyour rode speed intenlhs ofa wordpcr minute.

You.are alwa)'l in command.
Mont' Tutor t;JL uses your internal
speaker or sound boan1 [cert jf ied by
Creative Labs for all Sound Blaster
prodUL1$). And, ifyou usea soundboard
the program suppofU volume cceurol.

~ IN- suftwa", I~ ARRL w Us and '"" to
ereete prac:titt -.nd Int tapn. Mone Tutor t;o"1
is a ro'lltd for \ 'E u lUIl!l.I.D ito'lels.
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Say You Saw It In
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Parts List
Plrt Description

PlC16C54RCl (programmed by HCE)
1k resistor
10k resistor
0.001 )IF capadlor
O .047 IolF~or

10k pot
3.9 MHz resonalor

(Iumished by HCEl
Push-to-test switch
Pert board

1

1

Oty.

1

3
7
2
2
1
1

Nola: The programmed IOer Chip and ilS res
onator are available lrom HCE. 717 N. Alegheny
St.. Bellefonle . PA 16623. Phone oroars: 1-8OQ.
544-8450. P lic8 is $11 .95 plus $3 SIH,

audio voltages is that they will easily pow
er a simple varactor modulator circu it.

During repetitious fox box/beacon iden
tifi cat ion operations, don ' t forgct to tie pin
12 (trigger) of the IC to ground. If you pre
position a repeating fox box out with a de
la y power-on timer, the chip program has
no problem starting up from a power-off
state and will start its operation first with
the "off" period, followed by the ident ifi
catio n "on" period, and then start repeating
the sequence.

During idcntiflcation requirements other
than a fox box or beacon. squelch gate key
ing o r pu sh-t o-talk input keying c an be
used by tying pin 12 (trigger) high with 5
volts , and u sing an input o n pin 13
(sq uelch/mike input). Further squelch .gate

or P1T keying dur
ing a br ief tran s 
mi s sion wi ll no t
crea te an o ther 10
when using pin 13,
as th e chip is pro
g r a m me d to start
on ly afte r the pre
scribed timc period
has elapsed. Identi
fication o n the be
g i n ni ng o f each
tran sm is s ion . r e 

gardless of timing. is avail able by ground
ing p in 7 (test), leaving pin 12 (trigger)
high, and then inputting on pin 13.

Small and Strange

Now you can have a really small lo w
c urrent fOA bo x package . com p lete with
IDer. Using the 1TL output, you ca n se nd
straight CWo which sounds very strange but
is s till d etectable on FM and pro vid es a
c ha llenge to the hunters. The TIL output
option for the port on pin 7 is perfect for
CW key ing o f o ne of WA4ADG ' s small
beacon transmitters (73. July 1990 and Au
gust 1990). If you want to hear something
really stra nge during your foxhunt, feed
audio from p in 18 into the audio input of a
small transmitter, and at the same time. key
the transmitter on and olT Cw-styte using
the TTL option. In the 01' days we called it
"modulated C W:' III

Construct ion

ordering your chip, if you choose the 1TL
keying option you will lose the pin 7 (test)
capability, as this port on the chip will be
designated as the keyed TTL output. Ac·
cording to Gregg WA3WNE of HCE. pin
7, when configured for a TIL output. can
sink quite a bit of current. up to 25 mil 
liamperes. but a keying transistor is recom
mended.

Testing

A rt e r wi ring the re son ator circ ui t , I
found approximately I volt peak-to-peak
o n pin I S. indicating that the clock was
running , and the frequency. without any
com pensation, was approximately 3 .987
k Hz . My c h ips from HCE were pro
grammed fo r a " ce nter freque ncy o f
3 ,950." to ensure stay ing within li m it s
when usin g the l O-minute identific atio n
fea ture. Since the clock runs slig htly faster
than the " progra mmed freque ncy." thi s
makes the one-minute period arou nd 59
seconds. With a 5- to 15-pF variab le capac
itor connected from pin 15 to ground. I was
able to lo wer the frequency by 10 kH z.
However. this ca p is not necessary to make
the resonator circuit o scillate.

Pin 18 supp lies approx imately 8 volts
peak-to-peak into my high impedance mi
crop hone ci rcuit. so the 10k pot may be
necessary to adjust the audio levels. One
nice Ih in g about the high peak- to-peak

During construction, be sure to either
ground all selection pins or tie them to +S
volts-c-don't leave any selections floating .
The tiny resonator circuit furni shed has
three pins: The outside pins are tied to pins
IS and 16 of Ie) ; the center pin is ground
ed. The ci rcui t is so simple that I used
p o i nt-l a- p o i nt
wiring on a Rad io
Shack circu it board.
A rea lly s ma ll
package can be
const ructed using
"dead bug" mount 
ing of the chip and
soldering directly to
th e p i ns , As t he
chip is a CMOS de
vice. use care when
handling- ground
yourself. erc., prior to handling the chip .
Howe ver, I did abuse four o f these lillie
c hips for over a week , letting them roam
around my workbench area, and di dn't ex
perience any problems wi th static electrici
ty or anyt hing else .

During construction I am sure you will
lry several different configurations on your
breadboard. so don 't forget to completely
power down the chip to allow it to initial
ize and read its new configu ration. As per
HC E. in st ruc tions , yo u may "t ie p ins 8
through 12 to ground or +5 volts as needed
and eliminate any resistors:' As with any
logic circuit. regulation of the +5 volts is
recommended with a 5-volt regulator chip.
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NUmber 10 on your Fe.~k card

Radios, Telephones,
and the Amateur

Who's the culprit in telephone interference:
the RF station or the telephone?

by Glen E. Zook W5UOJ

million walls. O ver one-third of the trans
milling statio ns were using le s!; than to
wens. and around one-third were broadcast
sta tions using fro m 3,OOn to 500.000 watts.

Thus. the cross-sectio n of power levels was
e xtre me.

A total of 241 telephones were tested at
the complainants" residences. Of these. ap
proximatel y 68% o f the instrument s had
defini te interference. Then com merc ial fil 
lers designed for the e limination o f RF in-

rcrference were tried, The first rest
ed was the AT&T Z IOOBI model
This filt er o nly elimina ted 38'ii of
the interference , w ith 62% o f the
te lephones tested still receivi ng in
terfere nce. Various other manutac-
turcrs ' filters were tested next . As a
gruup, o nly 29% o f the interference
was eliminated. with me remaining

7 1% still havi ng problems.
Vi rt ua lly a ll ma nufac turers had te le

phones which fe ll into both categories. That
is, they had model s which received imerfcr
cncc and those which did nOI. But a quick
loo k at the list o f te lephones shows ve ry
few models appearing o n ho th lists ! For the
most part. the te lephones which received
int er fere nce were different mode ls fro m
those which did nor.

A tota l o f 16 filt ers. re present ing se ve n
model types manufactured by five different
co mpanies. did relieve in terference in the
16 cases whe re tried. The FCC slates that
this is too sma ll a sam ple 10 say that they
will work in all ca..ses. but they also sa y tha i
the u se o f the se filte rs de serve s further
study. These filters were manufactured by
K-Com, Rad io Shack, TeE. TEe. and 111.

Both o f the "bulle t-proof" telep ho ne s
used in the stud y were manufactu red and
mod if ie d in the state of Texas. The fi rst

47
27
23
'0

J

Citizens' Band
Amateur
A..\I Broadcast
FM Broadcast
Internationa l Broadcast

The power output levels o f these stations
ranged from around two watts to ha lf a

Finally. se veral commercially available RF
filte rs were tried on the te lephones while
having the station transmit again.

W he n these tes ts were comp lete , the
FCC perso nnel connected a "bu llet-proof '
telephone to the same connection. A "bul
let-proof" telephone is o ne wh ic h is de 
signed to be immune from RF interference
and man ufactured as suc h by a reputable
te lephone manufacturer,

During the se tests. a total of lOS trans
mining statio ns were c hecked . T hese in 
cl ude d a mi x of the following :

t tcipnte in the survey. Each field o ffice was
to se lect three complaints. at ra ndom, and
to make the fo llowing measurements : sta
tio n power ou tput. antenna height. antenna
gain. and distance from the an tenna to the
complaining pany. In addition. the license
type (e.g.. amateur) o f the s tation was to he
determined. At eac h loca tion all telephones
were disconnected and take n to a chosen
tel ephone jack. Then each te lephone was
tri ed w hile the station was broadcasting .

"As a result of this informal study,
the FCC concluded that the telephone,
and not the radio broadcasting station,

was the calise ofthe problem."

The FCC Stu dy

In this study. a tot al of 35 FCC fie ld of
flees around the country were asked to par-

V il1ually every amateur radio opera tor,
a lone ti me o r a not he r, ha s bee n

plagued with telephone interfere nce, either
at his ow n home or at that of a ne ighbor.
With the breakup of the Bell System. and
the forthcoming cheap te lephones from all
di rections, the problems of amateur sta
Lions (and. fo r that matter. all sorts of other
rad io stations) interfering w ith telep hones
has become a nationa l prob lem.

A lt hough nOI gencra lly kno wn among
the amateur radio fra ternity,
the FCC undert ook , o ver a
year ago. an informal study
o f the problems of imerfer
ence from rad io stations to
tel epho ne in stru me nts. T he
results of this study were re 
leased on February 28, 1994,
in a document entitled "T ele-
phone Interfere nce SUT\'cy: ' Although not
a "scientific" survey in terms of the num
bers of comp laints and the types of com
plaints mon itored . the results are very en
lightening.

For example . the FC C recei ves abou t
25.000 complaints a year fro m individuals
who are unab le 10 U:'iC their telephones be
cause nearby radio statio ns interfere with
their in s truments. Of the se c o m p la ints.
around half are the result of Ci tizens' Band
operations, and the other half arc mixed be
tween broadcast and amateur radio o pera
tions. Also , it is estimated that this 25.000
figure is on ly the tip o f the iceberg , be 
cause the FCC believes thai the vast major
tty of com plaints arc not reported 10 that
agency.
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The Station Operator's Obligation,
or Nol?

Unfortunate ly, thi s stateme nt is not d i
rectly made concerning the amateur or citi
zens' band operator as well. But the sima-

,

What is OSP? OSP allows the -construc uon' of
various fillers o f great ccmpre xtty by using
com put er code . This allows us to have easy
access 10 a va ri ety 0 1 utters. each perfectly
oplimized for whatever mode we are operating.
The DSP II has been designed to operate in 10
d illerent modes . Four fil ters a re op timiZed lor
reduciog interference to sse phone Signals from
CWoheterodynes and random rIOISB s uertererce.
Four mo re (i1ters operate as 'brick-wall" CW
bandpass lifters. The rema ining two raters are
designed for reliable recovery 01 RnY and HF
packet radiO inlormatiOn signals. A single I ron!
panel switch selects any 01 these nners. Easy
hookup to rigs speaker }lick.

•no. WlIGR OSP ~ .... ..-""".., OSP",,"''''''''' _n-- ld ..
W9GA DSP Filter $299.95
12V DC Power Supply $11 .95

... .~==.. ...~.• '. .,:,_ . ""
b:-;:~ ..- ....."".u_.

The j-Ocm 'rra nsce tver Co ntro l Computer
na ertace is functiOnally idenlical lo the Kenwood
IF·232C, lcom CT-17, Vaesu FIF-232C, Ten-Tee
305 and Heath computer interlaces. II will war\(
with all radios and rig control sonware whICh use
these interlaces.
"No extemel power supply Is necessary. The
ream 'rc Interfaces require very lillie power tor
cpereto n.rhta power is obtained directly from
the compuler COMM port

"All electronics are enercsee In the shielded
08-25 connecter hood.RA susceptibility and
radiation is reduced.

• Full y assembled and tested.
" Fully Hardware and Software Compatible.

Works with ad rig controlled software
Free shareware disk inCIudedl

Make and receive phone calls lrom your mobile
rig o r handie-l alkie with yo u r own personal
eciccercn ConnectiOn is easy - just hook-Up 10
the mike and speaker jacks 011 your base station
rig and plug Into the phone linel Complete control
is assured through touch-tone access codes that
you set and change at will . Long distan ce toll
access is controlled by special code that you set,
preventing traconent usage. All programmable
codes and set-up s are stored in special non
vcre ute memory immune to powe r la ilures .
Repeater owners use the SOP-600 as well lor
reliable and solid repeater autccetcnes. ~ower

required is 12 volts DC at 100 MA. E~penence
the I reedam of owning your own eutcoetce. on
you own fre quency. 10 use when and as you
Wish. The SDP ·6 00 is ma de In lhe USA and
carries a one year warranty.
SDP·600 Personal Aulopatch, fully wired $249.95
SOPA 12 von powersupply unit $11.95

j·Com Transceiver Control
Computer Interface

Personal Aulopalch

R""I L.L.. I,ONICS, INC
193 CANNING PARKWAY VICTOR NY 14564

f=I !!!! ORDERS CALL-=-_ 1·800·446·2295
t::lI lII!i!ill!I ORDER S ON Lv

TECH/ORDERltNFO (116)9Z4-4560 FAX (116)924-4SS5
TEAM S, S.,i.,.eli s~...n t_ . Eumin. lot 10 d~' . II ....'
_ ........ In """" to< _. Add $01." to< ...;ppng.
"'-1Inv _ In....-. , ...~n"'-" Mol:lOlli. Ior __
_ . COD lU.S. .....,1Mol U .OO. 0ttl0rI _ RO Mol s.:J.OO NY
_ ..., l"lio _ toL IllI-dIy ........,. Oft ItlI """.. 1_
.,.. """. l _.-..nIy Oft__

jooCOM • 193 CANNING PKWY ' VICTOR. NY 14564

non is the same. for the amate ur and C B
operator are not req uired to take steps to
e lim inate the prob lem for the telephone
owner. It is safe to say that most operators
wi ll make an effort to work with the tele
phone owner. but assumption of any liabili
ty should not be undertaken by any opera
tor.

The second part of this program is to es
tabli sh the prepara
tion of a n RFI im
mu nity specification
for telephone tenni
nal equipment. This
is d e fi nitely neces
sary in order to pro
vide a be nc hmar k
from which the tel e-
phone indu stry can

gauge its compliance with the problem.
Finally. the third stage incl udes a liaison

e ffort amo ng stand ard s o rga nizations to
share what is known about RA and to co
ordinate an effort to mitigate the problems.

There is a definite problem. especially in
the urban and suburban area. with amateur
transmitters causing interference to a vari
ety o f d evice s. T VI and HiFi I are al so
problematical in many location s. Fortu 
natel y (in most cases. and unfortunately in
a few others), cable TV has conlributed to
a reduction in TVI from transmitters oper
ating from 160 through 10 meters. Unfortu
nately. some of the cable channels fall di
re ctly within amateur VHF bands . and
there is definitely a problem there in . HiFi I
is aiso a problem. e specially when the

owner o f the equip
ment has spent lots
of m on e y for a n
item that has little.
o r no . prote c tion
from RA-

The FCC has
been aware of these

problems fo r many years. and. if pressed.
will take the side o f the radio operator. But
until the release of the "Telephone Interfer
ence Survey" by the FCC. there has been
o n ly limited publ ic awaren e s s o f the
problems. This is a good stan! Now when
an irate te lephone user approaches an ama
teur radio operator. helshe has a finn basis
on which to base the reply. Be concerned.
but be fi rm! The problem is in the tele
phone. and nee the transmitter ! Re member,
o ver one-third o f the proble ms happened
with transmitters running less than 10 watts
out !

If any reader wants a copy of the survey.
I will be happy to provide it. Just send
$2.00 to cover copying charges. and a 9" x
12" SASE with sufficient postage for fo ur
o unces to the Col/book addre ss fo r
W5UOJ. III

"The FCC has been
aware ofthese problems for
many years, and, ifpressed,

will take the side ofthe
radio operator."

"Be concerned, but be firm!
The problem is in the

telephone, and not
the transmitter!"

A s a r e s u lt o f
this informal study.
the FCC concluded
that the telephone.
a nd not the rad io
bro adcasting sta 
tion. was the cause
of th e probl e m .
They stated that "manufacturers can design
telephones to be interference free ."

As a paralle l note regarding the irnerfer
ence problem. the BiCSi stembertener
(May/June . 1994; a newsletter published
by the Build ing Industry Consulting Ser
vice International, the primary organization
of communications consultants) states:

"T he handwriting is on the wall . If o ur
industry doesn 't get its act together on this
issue. the regulators will. The efforts being
made today may not be enough to forestall
regulation. As professionals. BICSI mem
bers should be aware of this problem and
work with our customers to hel p them re
solve their problem."

In addi tion. the Telecommunications In
d ustry Association (TIA). in cooperation
wit h the FC C. is
und ertaking a
three-part program
to help with the in
terference problem.
The fi r st pa rt of
this program is a
pu bl ic e d uc a tio n
e ffo rt which has pro d uced a br o c h ure
called "What to do if you have interference
problems on yo ur telephone from radio .
TV stations or other sources." T his pam
phlet states that if an amateur or Citizens '
Band transmitter is causing the problem.
the opera to r wi ll usu ally be p lc ased to
work with the telephone own er to solve the
problem. However, it later states that in the
case of rad io and TV stations. the operator
may not be required to help. 1be pamphlet
goes on to state that the problem is then the
responsi bility o f the te lepho ne o wner to
solve.

The Fault is in
the Phone

type used was modified by Pro Distributors
o f Lubbock. and was built from a Western
Electric Desk M ode l To uc h-To ne te le
phone. Te E Labs o f New Braunfels was
the other model tested. The "bullet-proof'
telepho nes were successful in 98% o f the
cases in eliminating radio frequency inter
feren ce to the telephone system.

CIRCLE 55 ON READER SERVICE CARD

73 Amateur Radio Today - August. 1995 33



73 Review
Number 11 on your Feedback CMd

by Gordon ",eM lrB6NOA

lcom America, Inc.
2380 11 6th Ave . NE
Bellevue, WA 98004

IC-Z1A
Price class : $715.00

Icom ZlA Dual-Band HT
It 's definitely different!

Phoro A. The lcom Z JA ran a" day on the supplied dry-ceff
ba ttery pad< holder.

Icom America calls their new dual
band IC-Z1A hand-held transceiver

"the next qeneranon." Amateur radio
operators taking part in this review la
beled the 21 A as "definitely different "
with its detachable tront panel thai
turns into a tethered. back-lit remote
ope ratin g system. And everyone
ag reed that wea ri ng the remot e
mike/control panel on your jackel co
lar turned many heads at local ham
fests and ham club meetings .

Th e lcorn Am erica IC·Z1A is a
$500. dual-band handheld that is
shipped with th e remote
microphone/con trol system, including
the black curty oord. In other words, its
most unique feature is not something
that you'll need to spend some extra
bucks on; iI's all ready to go, trans
forming itself into a regular dual-band
handheld with a front face that clicks
out and attaches to the top of the unit
via supplied rubber mike cord . The
Z l A is also sh ipp ed wi th a baller y
pack that has absolutely no cells on
the inside! This is actually a feature:
The alkaline battery pack that comes
with this set accepts four common AA
alkaline cells that are available every·
where. You can therefore get on the
air with your new unit as soon as you
pop in th e four ce lls . With other
transceivers, it's a lew hours' wait until
the rechargeables come up to speed
before you can begin operating your
new set.

Step-up HTs and the Zl A Difference

The lcom ZlA would be considered
an advanced-operating rad io for seasoned
hams who have outgrown their present HT
radio system. II might be considered similar
to the following step-up HTs:

A1inco OJ·G5T
Kenwocxl TH-79A
Standard C528A
Yaesu FT-51 A

What Icom did in the design of the Z1A
was to lake the remote mike capabilities a
few steps further than the popular Yaesu MH·
29A28 display microphone. The lcom remote
mike is actually the integral display and con
trol head that fils right on the HT itself, and
quicKly remotes out on the COiled black mike
cord. The switchover takes less than live

seconds, with seven gold-plated pins
picking up the connection points, Just
remember where you stash the OPC
500 remo te display holder, because
this Is the key featu re that makes this
handheld so unique in this price cate
gory. And keep in mind that the re 
mote display system is included in the
original price 01 the unit, unlike the cc
t ional remote mikes from the o ther
manufactu rers , including the display
microphone from Yaesu tha t is sold
separately,

During our review, we learned the
programming techniques with the con
trol head fixed right on the unit. This
way we could hold the equipment with
one hand, and be able to get at both
the display control head as well as the
keypad that stays on the body of the
unil.

MDuring the design process of this
equipment, there was consideration
given to putting the entire keypad on
the back side of the remote control
head; comments lcom America. "But
our research team made up of avid
ham operators concluded that the reo
mote control head with its curly cord
did not need the keypad on the back
side, because this would lead to addi·
ti ona! unnecessary weight and the
po ssibility of accidentally pushing a
wrong button while talking into the mi
cropho ne control head." An d we
agree. The detachable control head
features a large LCD display that is
extremely visi ble a t a ll angles , al 
phanumeric readouts, up-and-down
channel-dla.nging buttons, and a cou

ple of other button s to quickly reca ll and
memorize displayed frequencies in either
VFO or MEMO mode. The built-in speaker on
the detachable control head is adjusted via a
volume push-button, and puSh-to-lalk plus a
nightlighl are conveniently located where you
would expect them to be: on the edge of the
detachable remote head. And when you snap
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Photo B. A/pIlanumerics I8t us easily identify the repeater we dialed up.

Receiver. sensitive, selective. and Pretty
Immune

After a few days of running the unit in the
VFO mode , and the relatively simple memory
process, we wanted some first impressions

on the receiver section. Was
it sensitive? Yes. Was il se
lective? Yes. Was it immune
from lntermoc and desense
from nearby strong stations
off f requency? As good as
the rest. When compared to
other hand-held transceivers
in this price c lass. the Z1A
po ssesses almost identical
sensitivity, selectivity, audio
output , intermo d re jection ,
and grea t receive r pe rfor 
mance. While we did per
form receiver and transmitter
tests on an IFR service mon
itor, we felt the best test was
to take the unit into a down
town area where inexpen
sive handhelds will begin to
desense and break squelch
on ect-or-bare signals. The
Icom Z1A has a terri fic reo
ceiver, and in the downtown
" inte rmo d a ll ey," the un it
performed exceptionally well
on an outside dual-band an-

VHF or UHF with the word ' main" appearing
above the band that you have selected.

You can then change frequencies by turn
ing what you might expect to be the volume
control on the top 01 either the VHF or the
UHF knobs, or pushing the up or down but
tons , o r punching in frequencies using the
keypad on the bottom body of the HT. So
where is the volume control? It's where you
wou ld expect it to be, on the lop of each one
of the knobs. A quick push of the VOL button
at the lop 01 the remote unit allows you to ad
just the volume of each band from the top
knob. The d isplay registers between zero
and 16 as you adjust the volume. When , after

a few seconds, the radio sees no
fu rther volume change , the top
knobs revert back to their cnen
nel changing function. We have
se en th is in o ther b rands of
transceivers; and after you get
used to th e procedure , it pre 
sents no problem. But when you
f i rst s ta rt usin g th e un it , you

mighl reach for the lop knob to tum up or
down the volume, and realize you ha ve
dlanged VFO frequencies or memory dlan
nels. Maybe in the SET mode there is a way
of permanently setting the volume to the top
of the two little knobs after you have prese
lected the VFO or memory modes. But then
you wouldn't be able to change channels. I'll
do some more thinking on this subject before
I decide whether I can get used 10 this "fea
ture" that many hams say they have mas
tered in no time at all ! As I indicated at the
beginning of the article, this is an advanced
function transceiver.

you can begin hearing some activity as
you're reading over the manual and begin
ning to learn how to start the programming
sequence.

Can you imagine buying a new stereo col
or television and, when you first turn it on ,
finding that you have to program the video
frequencies and the auclio frequencies into
each and every channel for VHF, UHF, and
cable? I know this sounds ridiculous, but why
not have a handheld that powers up with the
nation's most common repeater frequencies
in memory, and even a few out-of-band na
tional weather frequencies. too?

The unit powers up in the VFO mode ,
since there is nothing in memory. To change
a frequency or to activate a function, you
must first decide whether you want to play on
VHF or UHF as the main band. Push the little
band switch and watch it loggle between

the unit beeps and turns on.
The unit powers up on 146 and 440 MHz

like all "brain-dead" mobile and hand-held du
al-band transceivers do. It's hard 10 believe
th at , with tccay'e radio cl oning and C PU
loading technology, all manufacturer dual
band hand-held and mccne units have noth
ing in the melTlOf'Y, not even the "lop 20" re
peater pairs compiled by the American Radio
Relay League as the most common channels
throughout the country. While it's good for all
new hams to lea rn how to program th e ir
handhelds from scratch, a few pre-memo 
rized frequencies that would come up on ini
tial tum-on seems absolutely logical to me so

"A qulck. push of the VOL button
at the top of the remote unit

allows you to adjust the volume
of each band from the top knob. "

the detachable head back onto the body of
the unit, the bu ttons are exactly where you
wou ld want them to be if you weren't running
the unit off of the coiled cord .

Turning It On the First TIme

Before tuming on the unit for the first time ,
we double-checked that we put in the alka
line batteries with the right polarity, slipped
on the skinny, flexi ble dual-band antenna ,
and added the belt clip that doubles as the
heal sink during prolonged TX contacts. We
also attached the hand strap that I always
Hke to cun around my little finger when oper
ating the set in case something happens and
it begins a downward plunge 10
the deck.

We tried the detachable control
panel . and it slipped on and off
while pushing the release buttons
upward . The book says 10 be
sure and do this with the power
turned off, but during our test we
t ried it wilh the power on and
there were no adverse results . We could
even do it in the dark. aligning the connectors
on the bottom of the dummy panel end of the
Ope-SOD and then clicking the top of the
panel into place .

This panel wobbled slightly when snapped
into place. This would be expected since it's
a ptastic-to-ptasti c fit with a spnrq-rereese
mechanism on the outside tabs. We would
have liked to see some sort of a little rubber
O-ring for a more positive and tight fit. The
slight wobble on the Iront panel was qui te ev
ident on transmit when we were exchanging
reports with other stations. Since the push-to
talk is on the detachable part 01 the control
head that sl ightly wobbles on the unit. we
heard a slight grating sound on TX. .

Bob Gregg AB6CH came up with the rela
tively simple cure of placing a thin foam pad
betwee n the two connected parts thai gave
us just enough pressure
to keep the wobble
down to no-wiggle, and
me TX problem cured it·
self wi th everything on
nice and tight.

Power-on is a small
power button next to the
speaker on the remote
panel. The button has a
re lat ive ly lon g play,
which we judged to be a
distinct advantage. Un-
less yOll really get your
finger on it and push it
all Ihe wa y d own , th e
unit does not accidental-
ly get tu rned on or a ll.
This is a big im prove-
ment ove r otner
transce ivers we have
tested thai accidentally
get swi lched on or off
when you stick them in
your pocket. You must
depress this power but
ton all the way in before
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Mobile
Handbook

A super hands-on book with hundreds
ojuseful ideas to make mobiling great!

MFJ.33 See how easy it
' 12 9 • is to have a

ham shack in
your car with th is idea
filled Mobile Handbook!

For the beginning
mobiler, Dave Ingram

.... .....,., K41WJ shows you how
to set up a super mob ile

installation! For the experienced. K4TWJ
includes hundreds of useful ideas fo r mobil ing
on HF. VHF. 10 meters and FM. QRP and legal
limit mobiling, mobile antenn as and mobile CWo

K4TIVJ shows yoo how to OX on the road,
make antennas, reduce ignition noise and RA.

More ham radio books
The Packet Radio OperoJors Handbook

by Buck Rogers K4ABT. How to bu ild and use
packet sta tions, Nodes. Rose switches, 9600
baud stations, trunks. backbones. networks.
BOSs, interfaces. MFJ-3036, $ 12.95.

Packet Radio is Mad~ Easy by Buc k
Rogers K4ABT. Makes packe t easy! How to set
up, digipea ting, mai lbox, more. M FJ-32, $9.95 .

Easy.Up Antennas by W 3FQJ. Gives you
inexpe nsive. easy to bu ild an tennas fo r virtually
every SWL or ham need. MFJ-38. $ 16.95 .

Troubl~shoo1ing Antennas and Feedlines
by W I1F. How to troubleshoot and get your
antenna system performing. MFJ-3301 . $ 12.95 .

73 Dipole and Long-Wire Antennas»,
8 chapters. 7 appendices. MFJ-3302. $ 12.95 .

73V~ Beams and Triangle Antennas
All built and tested by W3FQJ. MFJ-3303, $ 1295.

Oscar Soullit~ Revue by K41WJ. How tosd
upa satellite station.Quick Stan guide, trnr.:king data
300 equipment review included. MFJ-3 1, $7.95.

The Shortwave lluener's Guide for
Apartment/Condo Dwellers hy W3FQJ. Key to
indoor SWLing and m ung. M FJ·36, $9.95.

QuickSludy'" LIcense Guides. When you take
written exam, COITCCI answers jump out at you using
MF1s new Quid:Study'" concept. Eadllicense class,
$7.95 each. No CtXk Tech, $ 14.95.

Goldt!n Classics of Yesteryear by K4TWJ.
Re member your firs t rig w ith th is fu n fil led
golde n age book. MFJ-3 0, $9 .95.

The For Hunt A dventure by Dave Casler
KEOOG. Enjoy mystery and adventure as you
follow a young group using ham radio to crack
operi a ring o f drug dealers. MFJ-3101 . $7.95.

The Wonderful norld of lIam Radio: An
Introduction for }'i-Jung People by Richard
Skolnik KB4LCS . M FJ-35, $7 .95

Ham Radio Communications Circuit
Filt!s by W 3FQJ. 61 bipolar transistor, FET and
linear integrated circuits. MFJ-37, $9.95.

Solid State QRP Projects», 52 QRP projects
in 8 chapters. M FJ -3502, $12.95.

FET Principles, Experiments and Projects·.
Practical FET circuit design. MFJ -3504 , $ 16.95.

- R' pn nrs ofold" <'Ia"k. by Ed N<'1I. W3FQJ

Authors: Let us see you r manuscripts

Nearest Deal~rIOrder/Catalog: 800-647·1800
Technicei Hetpr SDO-647· TECH (8324)

. , year UlJCXlIJdibonalguaranlee · 30 dav money bad:
guaranlee (Jessj onorders from MFJ . F,"catalog

MI:
MFJ ENTERPRISES INC.
Box 494, Miss. Stale , MS 39762
(60 I) 323-51U>9; 8--4, )0 CST, Mon-Fri
"·AX: (60 1) 323·6551: lIdd sIh

,\IF} ... making quality affordablerr-......... ~..... O/W$ lifJ f.-."un. ....

--
Antenna T uner, MFj·971 , $89.95. Tunes

coax, balanced lines, random wire, 1.8-30 MHz.
Cross-Needle SW RlWatlmeter with two ranges.

Baltery.,AC Power Pack, ~lFJ..U 14,
S69.95. Uses Ni -cad, regular or alkaline D cells
or 110 VAC. Charges Ni-ceds. No batteries.

AC Pow('rSupply. MFJ-4110, $39.95. Trave l
light and leave the heavy hardware at home. 110
VAC power supply delivers 13.8 VOC, 2 amps
from rugged wall adapter and regulator module.

Antenna, $34.95. Lightweight easy-to
carry single band folded d ipoles for M FJ rigs
and others. S if 40, 30. 20 , 17 . I S Meters .

!~~~a~~~,~-:(~~~~I
Code Practice Oscillator
Deluxe /ofF} Code MFJ-557

Practice Oscillator has 52 4.5

adj ustable Morse key
and oscillator-speaker unit
mounted on a heavy stee l base so it
stays put.Tone , volu me contro ls. Earphone jack.

For 110 VACkyPropnation use MFJ-l3llB, $ 1295,
fer MFJ-422C'40I0 40704'O'492; MH -1315. $14.95,
for MFJ-493; MFJ-I 30S. $ 1295, for ~fFJ-557.

MFJSS8
rransceiver

MFJ-9420 e:3: n -
'2299

' , . ...'7 0 :
Take this tinY ~iFJ'26 Me~;;'Hi1 Tral'el

RadIO'" with you and enjoy DXmg and
ragchewing wherever you go.

It's the smallest rig o f its kind ! A complete
station - MFJ-9420. microphone, power supply
and antenna - fits easily in your bri ef-case!

12 powerful warn gi ve you enough power to
work the world -- even wi th a makeshift an tenna
•• but needs only a lightweight power supply.

Potent RF speech processing focus all your
power into a d ear highly-intell igi ble signal that
even DX will notice.

You get high perfonnance superhet receiver,
razor sharp crystal filter, sensitivity down to
noi se. smooth ve rn ier drive VFO. one wall o f
audio. speaker, rral S· Meter. rugged transmitter,
14.15D- 14 .350 MHz coverage an d low current
drain. Ti ny 21/u 6lf2X6 inches.

Plug-In this MFJ-4 15 module . $39 .95. and
operate CWo 14.000-14 .100 MHz. Has semi
break-in, siderone, key jack. CW/SSB switch.

Special offer. matching microphone and
M FJ-9420 SSB Trave! Radio" , MFj·lJ.I20X,
$239.95. M icrophooe o nly: :\IFj-290. $29.95.

MFJCWTra •
MFJ-9020 _

(20 Meters) _ l'it
-1 8 9" .••¥I
Put some fun back mto

QRP.DXCC with 5 watts!
You'lI be amazed at how easy it is to work

the world. Countries you've worked in the past
become fair game once again.

These MFJ CW rigs are real rad ios with all
the high-perfo rmam:e fea tures you expect from
expensive mufti-band transceivers. You get a
hot superhet receiver. sharp CW crystal filter,
smooth VFO, RIT, AGC. built-in speaker,
sidetone. adjustable fulVsemi QSK.

Models for 40, 30. 20, 17 and 15 Meters CW
band, $ 189.95 each. Please specify band.

Plug-In optio ns: ~U'J-412, $39.95, Curtis
keyer; MFj·726, $29,95, narrow audio fil ter.

Portable Accesso •es
~FJ-97 1

'8 9 9 5

" .~" '.......,;;,~J .- ". •
.' <Jo'.:• •.• r~;

Stand alone CW Keyboard inclUlh AT type
keyboard, 200 charnctcr type-ahead buffer, two 100
character nonvolatile message memoriess, more.

MFj4S1X, $79.95, keyboard interface only.

MFJ Iambic Paddles
MFJ·564

'499 5

MFj De luxe
Iambic Paddle features
full range of adjustments in tension and contac t
spacing, self-adjusting nylon and steel need le
bearings. contact points Ihat a lmost never need
cleaning, precision machined frame and non
skid feet on heavy chrome base. For all keyers .

MFJ-4SI
'999 ,

MFJKeyers
More hams use MFJ keyers than all
others in the world! Choose the one
that 's rightfor you. Write or call
toll-free 800·647·1800for more info.

MFJ-422C

' 134"
MFJ &yeriHencher

Paddh Combo is the world's
most popular keyer because it's the best 0 all CW
worlds •• a compact MFJ Keyer that fi ls right o n
the Bencher iambic paddle! Iambic keying, speed.
weight. tone, volume controls. Automatic or
semi-au tomatic bug modes. RF proof.
MFJ-422CX, $79.95, k.eyeronly.

Deluxe Keyer. MFJ-407C. $69.95. gives
you easy access/rom panel speed. weight,
volume. lone controls, all keyer modes, dot-dash
rnemaics. jam-proof spacing. sidrtnc.~.

Econo Keyu. MFJ-WIC.S49.95, for duaJ
iambic or single lever paddles. Sidetone, speaker,
volume. speed, internal weight and tone controls.

Memory Keyen
Menu Driven -- so easy-to-use you
don 't need an instruction manual!

MFJ..490

' 1649 5

MenuI>riwn Memory
Keyer'" ina cornpect package
mounted on a Bencher iambic pa e.
Store 192 characters in 4 message memories.
Morse trainer, sidetone, automatic se rial
numbering plus all the features of MFJ-492 except
remote control j ack and extra memory.
MFJ-I90X. $109.95, keyer only. no paddle.

MFJ-492 ~''''''''.., ..'' _'.., . ....~ .."..Aftft95 e-.... . I '·1 ..~., . . ...

";'~~riY,n ::mi~4);0
Memory Ke'·er...· - ".,;". 'i.~J
stores 192 c haracters In 4 battery backed-up
message memories . Expands to 8000 characters,
8 memories with :\IFJ·80. $ 14.95. Automatic.
semi-automatic bu g or handkey modes, reverse
dot/dash paddl es, se lect iam bic A or 8 or
non-iambic modes. Morse trainer. a utomatic seria l
numbering. sloetone. volume and speed panel
controls. remote control jack. plus more.
~IFJ-I92 Remote Co ntrol. MFJ·78. $ 19.95.

Super MmuDriven Memory Keyee'"
MFj-l93, $139,95, is the world 's most
sophisticated memory keyer. Stores 32,000
charac ters ! Plug in AT keyboard and it turns into
fu ll featured CW keyboard. Serial port lets your
computer control your keyer, compose. edit,
display. save me ssages and record your
transmissions. FCC Exam Simulator, QSO
Simulator, Word Recognition Trainer, remote
control jack. plus all the features of MFJ-492.
MFj·493 Remote Control. ]\U<'j ·79, $ 19.95.

CWKeyboard

CIRCLE fl6 ON REA DEfI SERVICE CARD



memory channel can hold operating receive
frequency, duplex up or down or simplex ,
subaudible tone encode, scan-skip or scan 
h o ld, and best o f a ll , memory cha nn e l
names. It lakes a few minutes of boot< read
ing (and we did like the all-English instruction
manual) to leam how to select the letters or

"These functions are cherished
by savvy repeater control ops who
regularly control their repeaters on

UHF using a multifunction handheld. "

You can see where the head detaches from the ZtA

MemOf~

The transceiver has 46 memory
channels , plus 3 pairs of scan -edge
channels on each band for sto rage
of often-used frequencies . Each

Photo C.
body.

numbers for the memory name 10 . Once you
get rolling with the operation, it takes about
30 seconds to name each channel. If there is
nothing for a name on a memorized channel,
it comes up as MNON AME,-

And like all dual-band handhelds , you
have a call channel , five different types of
scanning , memory scanning and individual
memory skip, scan resume times, priority
watch, and quick swaps 01 memory channels
to VFO. These functions are cherished by
savvy repeater cont rol ops who regularly
control their repeaters on UHF using a mul ti
function handheld, If you 're not into this type
of operation, tt's nice to know the unit has the
capabilities, and the Z1A does.

And it has a clock. After one week, it lost

Doing OTMF with Memory

To transmit a OTMF code, first select the
memorized channel , dial up the OTMF mem
ory number-sequence you want to send out.
push PIT once to exit th e OTMF memory
mode, and then push PIT at the same time
as the MONI button to Iransmit the selected
OTMF code. And when you 're first setting up

this mode, make sure your repeater
will accept the speed of the outgoing
DTM F number st rin g; If for some
reason th e repeater doesn' t react
last enough, you can choose any
one of four DTMF speeds to coin
tide with your system. A SET mode
speed selection allo ws fo r a 100
munsecono-, 200 millisecond-, 300
millisecond- , and very slow 500 mil
useconc-senorq of the characters.
It goes from five characters per sec
ond all the way down to one charac
ter per second.

An othe r feature we di scovered
with the learn Z1A was cross-band
full -dupl ex and cro ss-band repeat
capabilities. This allows you to listen
on one band and transmit on aneth
er--either manually or automatically.
And while this is relatively common
in most handhalds, I must mention
thai thi s mod e should not be en
gaged when in high power. For unat
lended cross-band repeater mode, a
long-winded operator could actually
cause the handheld to bum up if it is
running on an exte rnal 13 .5 -vott
power source . Your handheld is not
intended 10 be a repeater; so use
the c ross-band duplex and cross
band repeat only in low power.

And speaking of low power, it's
nice to know how muCh battery life
you have left after yo u have been
operating for a few minutes or hou rs
on the air, You enable a battery volt-
age in dicat ion by fi r st pu shing

38 73 Amateur RadiO Today · August, 1995



Photo E. Gold contacts on the detachable head make for a good, solid contact.

into lhe BNC }ack and dip to a helmet or
baseoan cap. and with one additional tiny
wire (coaxial], you have the same effect.
They also point out that jacks are avail
able on the lop of the unit for convention
al speaker/m icrophone assemblies when
you run the unit with the detadlable con
Irol head still on the body.

We judged the contents of the instruc
tion manual 10 be of exceptional qua lity.
Written in polished English. with all as
pect s of the Z1A well-documented, it in
cludes a functionality diagram of the but
lon-pushing process , as well as a small
abridged cheat-sheet thai you carry with
yo u in case you need to do something
that you forgol a few days earl ier.

We we re su rprised to hear this unit
does not clone. Too bad-it's time-con
suming to duplicate all of the memory
channel inlormation and alphanumerics
from one unit to another without the
cloning feature. lcom says cloning is in
the future. but not with the Z1A.

Conclusions

Is the Z1A for beginners? Certainly
se-c-and as yo u grow into the rad io ,
you can begin to use many of the ad
vanced features that are detailed wen in
the manual. But if you have already mas
tered your present dual-band handheld,
and YOU're look ing for more in the control
head/mike, this has got it! Irs also quite a
potent conversation piece when people
spot the body of the unit on your belt, and
the control head/mike up on your shoul-
der with terrific-sounding receive audio.

The unit also tunes out-of-band tre
quenc ies , inCluding aeronautical, and this
we come to expect with any good dual-band
handheld in this price range. We ran it for
several weeks on a fre sh set of alkal ine
cells, and the unique batte ry-saver circ uit
that cuts cu rrent down 10 a s lo w as 32
mil li am ps gave us plenty of t ime on the
pack belore we needed 10 substitute fresh
cells.

We Ih ink Icom has another versatile
advanced-feature handheld that is great for

both beginners as well
as those opera lo rs
wanting the ultimate du
al-band HT_The focus
groups wh o h el ped
shape th is new unit
electroni cally did an ex
ce llent job , and teem
America always we l
comes suggestions on
what they can do next
to top so me eKciting
products that they are
p re sent ly market ing .
Don' t forget th e foam
rubber behind the con
trol head to quiet the
rallle, and you'll be all
set with one unique du
al-band , detachab le
head tland'letd. III

mote detachable h ead?" comments Roy
Stephens ACGCQ, one of our evaluators 01
the teem Z1A. Inte resting idea, similar to that
of Motorola equipment that public safety offi
cers wear with the antenna at a much better
spot than at belt level. Icom indicates it might
consioer this lor new equipment coming up

. eve- the rext few years. but for this set the
antenna circuit is on the body 01the unit and
not me head. But mey did indicate that sim
ple antenna adapters are availabl e that plug

Photo D. The head detaches by moving the release
buttons up.

FUNCTION. and then BAn to indica te
vol tage from 4.5 volts to 15.5 volts with
t za-vo rt increments. This is a great way to
spot an alkaline pack beginning to die out,
and also a great way to double-check that
a rechargeable pack doesn't have a bad
cell. With alkaline packs, you'll see the
battery voltage slowly begin to decay as
the battery pack delivers POWef. However.
with rechargeable batteries, the battery
voltage indicator does not tell you how
much ute you have left. This is because
recherqeecres go unti l the very end, hold
ing their own , and then drop within one
minute from a normal state to · OOA.w So
ptan to use the battery voltage indicator
when running from an external voltage
source, or running your set on alkalines in
that four-cell alkal ine holder that comes
as part of the original package.

SET Mode Features

We found some intefesting features in
the SET mode that really Wer11 along well
with the detachable control head setup.
One nice selection was the LCD contrast
as well as lighting selection. When you
run the remote head on your colter. it's
helpful to have just the righl amount of
back lighting, as wetl as the right type of
contrast on the LCO's display. We were
extremely impressed with the LCD display
because it could be seen et all angles.
Some LCOs on other nencneros lend 10
negate the ca pability of seeing it when
looking down on the display. On Ihe Z1A,
you could look at it from any angle and
see it d early.

The SET mode also allowed us to lock
out the keypad thai stays as part 01the body
when worn on your belt. We then discovered
that there indeed was a way to set the vet
ume switch that holds on th e top knob. In
fact, in the SET mode Ihe volume switch can
hold. push lor volume, and then automatical
ly cycle back in a s -s eccnc audio mode .
There were several other things that yo u
could change when il came to CPU behavior
in the SET mode, but what we were most in
terested in was how usable was the remote
head when worn on a
j acket o r on a sntrt
lap el. Very usable .
thanks 10 the layout of
the buttons.

We liked the tact
that yo u could go be
tween VFO and memo
ry mode wilhoul having
to take the unit off your
belt. II was also nice to
be able to see the LCD
memory channel d is-
play j ust by tak ing a
glance at it over your
shoulder. Plenty of au-
dio, and great-sound-
ing transmit on the de-
tachable head.

"How about putting
the anlenna on the re-
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Hewlett Packard Company
Direct Marketing Organization

Box 58059 Mail Stop 5 11-L
Santa Clara, CA 95051-8059

Phon e: (800)-752-0900
Price Class: HP 200-LX $549 (w/1MB RAM))

5699 (wI2MB RAM )

by Gary Sargent KE8WO

Number 12 on your FeeclbKk ean::I

73 Review

Hewlett Packard
200LX Palmtop Computer
What, another computer? Try this one on for size.

be used to provide additional us
er program and data storage .
Memory plugged into this slot
appears as the system'S "A" disk
drive.

The 200LX operates from just
two AA batteries that provide a
typical fo ur weeks of use be
tween battery changes. An addi
tional COin cell provides memory
backup protection while Chang
ing the ma in batteries. N iCd
cells may be u sed , and the
200 LX even incl ud es NiCd
charge control circuitry.

Loads of Built-in Software

T he HP 20 0LX inc ludes a
number of top-quality programs.
AU programs use a Windows
like drop-down menu motif that

provides easy control and use.
The following are the major prog rams:

• Appointment Book:
Week-at-a-glance. month -at-a-glance, and six

month calendar;
Daily schedule with appomment alarms;
Daily, weekly, monthly, and yearly repeating

events and appointments:
To-do list with automatic carry-over of past due

items.
• Pocket Quicken:
Enter and edit transactions in checking, sav.

ingS. credit card, and cash accounts;
Review account balances and register;
Reconcile accounts:
Create and print financial reports;
Share data with desktop versions of Quicken.
• Lotus 123 v.2 .4:
Worksheets up 10 256 COlumns by 8,192 rows;
Graph ics;
Database commands;
Macro creation and execution;
@ functions from @ABS to @YEAR.

• Phone Book:
Alphabetical list of names and numbers;
Contact intonnalion cards;
Search and sort on any field.
• Memo Editor:
Text ent ry an d editi ng incl uding block

cut/copy/paste, sea rch and replace, bold ,
and underline;

ASClI lile lonnat for reading and ed iting:

unit belore buying, 10 insure you can live with
the keyboard. I managed to write this review
on the 200LX using its built-in Memo Editor
program.

The display is a CGA-compalible LCD that
measures abovl 2 by 5 inches. erapocs reso
tutiOn is 640 by 200 pixels_ ThiS small a display
could make for very small characters, but the
200LX features three character sizes wh ich
compare well with those in today 's typi ca l
notebook computers. The display is not backlit,
so good ambient lighting is required to make it
readable.

The 200lX comes in two models: with one
or with !WO megabytes of RAM. The model re
viewed here is one megabyte. The system
RAM is battery-backed-up static ram. Memory
contents are preserved when power is turned
off. In fact , when the unit is turned on , the pro
gram in use when the power was turned off
continues from exactly where it left off. No re
boot required.

A serial port is provided on the side of the
200LX, requiring a ten-pin connector and cab le
to access. It then becomes a PC-compatible
serial port operating at all standard baud rates
up to 115,000. It can be used to cont rol
modems, TNCs, HF rigs, etc.

An indu stry standard PCMCIA type II inter
face slot is provided for expanding the unit with
more memo ry, a modem, o r other device,
MeffiOfY cards of 40 or more megabytes may

P C POWER ANO f L EXIBILI TY
f IM. MS -OOS «>mpo.l~

E"fIandal>le ",emo<~

Oata eO/l'lmunica Honl

....D~e... I"l' P C ""'~~':''''i':'"~' '~~~C:

Photo A. The us efulness o f the Hewle tt Packa rd 200LX is greatly
enhanced by it's being pocket-sized.

Big o n Features

Th e 200LX is an IBM PC/XT-compatible
computer operating at 8 MHz, a DOS-based
machine that is nol intended 10 run Windows
and associated RAM- and CPU-intensive ore
grams. By modem standards, an xr computer
will not knock your socks off, but its computing
performance is entirely sufficient lor the unit's
built-in programs and the tasks for which it's
designed.

The 200LX features a lull, albeit small. key
board with the familiar QWERTY layout . The
82 keys include ten function keys, eight dedi
cated applicat ion keys. inverted "T" cursor con
trol keys and a nu meric key pad . The keys
have a goocIfeel and are very much like a cal
culator, which makes sense since HP's calaJ
Iator division designed and manufactures the
2OOLX. The keyboard is quite small and does
not lend itsetl to typing-intensive activi ties. If
your hands and fingers are of average dexte ri
ty. you will have no problem with the keyboard
for light to moderate use. You should try the
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The key to the value of the HP
200LX is its size and its built-in
programs. Like HTs, camcorders,
cellular phones. and other elec
tronic gizmos, think of how useful
your HT would be if it were still
the size of a Heathkit lunchbox 2
meter rig . Not very. A pocket
sized device provides utility and
convenience that magnifies its other features.

So it is with the HP 2OOLX. The 200LX is a
PC XT compatib le computer that fits in your
shirt pocket! Imagine a full-featured PC that is
6.3 ' x 3.4" x 1" and weighs a mere 11 ounces.
Add this extremely small size to its extensive
COllection of built-in programs and you have a
very useful device.

Smaller is Betterl

There are far more computer
I manufa cturers than Heinz

has varieties! Since they are all
pretty much the same, why in the
world is one being reviewed in
the se pa ges ? Th e Hewlett
Packa rd 200LX is uniqu e a nd
has significant features that will
interest the amateur radio com
munity.



.'

ager are useful to track. contael screo
ules. nets, and other activities. The ap
pointment function includes an audible
alarm that wil l sound even
If you are in anothe r program. Each
appointment may include an audible
alarm to alert you to a user-specified
number of minutes ahead of time. For
example, you can set an appointmerlt to
sound and rem ind you 01 the
swap net . The 200l X will sound the
alarm at the appoInted day and time
whether it is off or on or whatever pro
gram it happens to be running at that
time.

The Wol1dlime application a1k>ws you
to easily look up hundreds of cities
around the world. Each city contains
present local time, latitude, longitude,
phone prefix, and location on the world
map. An available program convene the
map into a dynamic map of the world
with the sunrise and sunset areas dis
played.

•

So _ _ . js This thIng Worth $5001

You have to answer that for yourself. The HP
200LX is a very well made and useful pocket
computer. It's second to none on
the market in fulfilling the intended business
and personal scheoole and activities manage
ment roles, and the 200lX offers these features
in a size that will appeal to many hams. II

P-30i)O Features
" 'Q . . ....

~ .- ~. 0 In use around the world..,. • g -... . .~ 0 1.8 - 30MHz. 15W - 3kW.- •• .--- ...... ...tn, 0 Remote coupler-- ........ ....... ' -\....._- 0 Accurate, peak reading-- 0 Bright numeric displays- II) •-- ." 0 Autoranging barg raph-..,... ,....... 0 Made in the U.S.A....- ,.. ~ ..,.< .., ...

P-3000 Digital RF PowerNS.W.R. Indicator

Available from AES, Henry Radio & ARW
SH fh6 review 011 page 40 of 1(l.194 CO!

931 0 lillie Mol.frt.m Rd., Kk1Iand His. OH «060
phone 216.974.1961 • lax 216.974.9506

800.423.7252

The P-3000 is available from stock
to four weeks at $299_Includes

cables. Two year warranty.
Order yours todayl

An Available Meter With A High V.S.W.R. Relay

The P-3000 gives you peak reading power up to 3kW. It
continuously monitors your V.S.W.R. and opens a relay
contact when you go above 3.0:1. Plus, you never have to
make an adjustment. The P-3000's microprocessor does it for
you! Nothing could be simpler. Shouldn't you be protecting
your station with a P-3000?

Oudiner wi th promote and demote tea
wee.

• HP Financial calculator:
General and technical math functions;
TIme-value-of-money functions;
HP Solve equation-writing capability

plus equation plotting;
Currency and unitconversions;
Algebraic Of RPN data entry;
Cash flow analysis (IRR, NPV) and

statistics functions, both with plotting
capability·

• Database:
creeie and modify database templates;
Add, delete, and edit records;
Search and sort by field or text,
• Wottt Ttrr16 and Stopwatch:
l ocal and world time for over 450

cities;
World map customer Ci ty list;
Tuner and stopwatch.
• Data Communications: Photo B. The 200LX can control your HF rig via a DOS-based
Transfer messages or files via modem program available tor all of the popular rigs that sport a com-

or comection to the serial port; puter connection.

VT-1 00, ANSI, and TIY terminal emulation; connected to a TNC as part 01 a packet sta-
Kermit , ASCII text , and XlY/Z modem file lion. The built-In communications program pro-

transfercapability; vides good capabilities for this function. For
FHe capture capability saves data from terml- the ultimate shirt-pocket packet, combine a

naI session. 200lX with your favorite micro-HT and a small
Anprograms are included in the on-board TNC (like the cigarette-box-sized PacComm

three megabytes of ROM. Programs are PicoPacket). A complete packet station that
launched by pressing one or two keys as- fits in three pockets1 .
signed to the program. Just press the lotus The built-in appointment and to-do list man-
123 key and there it Is. This makes it very
simple to Jump from program to program
· .. you don't even have to end a program
before going to another. For example, you
can be in the middle of the data communi
cations program and a packet aso, and
you want to use the database program to
check your log. Simply press the two-but
ton sequence to launch the database pro
gram. When finished, the terminal program
continues exactly from where you left off.

Some Ham Uses

The Database program can be used to
develop a logbook database quickly to
track all your contacts. The database can
be searched or sorted by dale/time, call,
name, slate, or country, or any user-de
fined fields you decide to enter on your log-
book. The 200LX can be kx:ated in a small
spot in your operating position, not domi
nating the area like a desktop or even a
notebook PC would. I have a database thai
contains frequency, location, description,
and channel numbers for all the memory
channels in my Yaesu FT-411 , PR0-43,
PRG-2006, and TS 440 radios . _ . a total
of 750 memories locations!

The 200lX can control your HF rig via a
DO$-based program available for all of the
popular rigs that sport a computer connec
tion. Additional rig features, like custom
scanning, additional memory channels, and
automatic frequency logging are provided.
You will appreciate the tact that the 200LX
is relatively quiet . . . it generates little
RFt

The 200lX works nicely as a computer
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Humw 13 on your Fee<lbaek card

73 Review
b)' Michael Geier KRIUM

Teeny Talkie!
Standard redefines "small."

Standard Radio Cofpofation
P.O. Box 48480
Niles, IL 60714
(31 2) 763-0081

"WBander" C508A Dual-band HT
Price class : $345.00

Do you believe in love at first sight? I do,
and I always have. If I ever were in doubt,

my fi rst look at the new Standard C508A
made me believe again, OK, I admit it, I'm a
pushover for tiny electronic gadgets. When
Standard released th e ul tra-small , single
band C108A last year, my interest was defi
nitely piqued. B ut, when t saw this even
smaller, dual-band HT at Dayton, I was abso
lutely floored , a feat not easily accomplished
with ttus slightly jaded reviewer. This radio
isn ' t just somewhat sma lle r th an o the r
walkies; iI's in a whole new size class, I knew
I just had to have one right away, and out
came the 01' credit card, Although hundreds
of the rigs were sold at the hamlest, I was
lucky enough to get one of th e last ones
there.

You Gona Be Kkkling

At about 2-114" x 3- 113" x 1", this incredibly
tiny dual-bander looks like a shrunken, well
made mockup of a walkie, right down to its
scaled-down rubber ouckre. Surely it can't be
a real radio! As soon as I handled it, though, I
knew it was, indeed, a real HT. The lit and fin
ish are as fine as on any rig made, and the
overall feet is solid, despite the total weight 01
about 5-1 /2 ounces, including balleries!

OK, so ir s a real rig, But wllat can it do?
How about both 2 meters and 44 0? How
about CTCSS encod e and decod e? How
about 60 memories , two call channels, and
m ultip le VFOs? Happy ye t? There's lots
more, including band and memory scanning,
menu operation, and very extended receive
capabilities, wilt1 an AM detector for the air
craft band!

The BasIcs

The radio looks like most other HTs, only
smaller. It has me usual rubberized PIT and
lamp buttons on the lett side, along with a
"function" burton which is used with me other
controls to set various parameters. The LCD
is decent suec fo r such a small radio , and
shows your operat ing frequency. memory
channel number, offse t direction , Scmeter,
tone status, and other things. It's well laid out
and easy to read. The lamp button lights it up
well with two green LEOs, which stay on as
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long as you keep operating tne controls and
then go out a few seconds later. II you want.
you can lock them 00.

On top are the antenna connector, mike
and earphone jacks , and the dial knob . In
keeping with the excellent weatherproofing of
th e ca se. th ere's a rubber cover over the
jacks, and it stays attached when you flip it
up, so you can't lose il. Also. the rubber from
the PIT button extends up to the antenna
jack. The antenna jack is not the usual BNC
type, though , Instead , it's a screw-on SMA
jack of the same kind used on some hand
held cellular phones. II's much smaller than a
BNC, and the rubber of the antenna mates di
rectly 10 the case's rubber, keeping water out
much better man could be ecnrevec with a
BNC. Don' t be d isheartened, though , be
cause an SMA-to-BNC adapter can be had at
radio dealers for a couple of bucks, allowing
you to connect any kind 01antenna you want.
I got my adapter for $3.00 at one of those
"bins and bins of connectors" dealers at Day
ton, and several folks mentioned that you can
get them at Radio Shack, although I don't
know the catalog number.

Below the LCD are five buttons, and there
are two more below them, with the speaker
and mike at the bottom. On the right side of
the radio is a large volume control . Where's
the squelch control? There isn't one! The
squelch is preset to be fairly sensitive , and it
works well , opening on weak signals but stay
ing closed on noise. If , though, you're in a
high-no ise environment and need a tighler
squelch, you can set it from the menu to any
one of five higher sellings, cued 10 the S-me
ter reading. I haven't had 10 do it. and I don't
miss the squelch control , which often gets ac
cidentally misadjusted on my other HT,

The batteries go in the back, under a slid
ing cove r: To prevent the cover's coming off,
there's a nifty lock on the bottom 01 the radio
which cncessolidly dosed.

Of course, the baSic point 01 this thing is its
size. With its approxima te dimensions of a
pocket pager, you can't help but take the ra
dio with you wherever you go. With this reo
markable feat of miniaturization , something
had to give, and something did: the transmit
output power. The rig puts out 280 mW on

both bands. Admi ttedly, irs not much com
pared to the 2,5 to 3 walls you get from big
ger HTs. Can you really do anything with 280
mW? Surprisingly, you really can! In addit ion
to the obvious hamfest and Short-range sim
plex applications, I was able to work lour or
five repeaters in Dayton , and several at a
friend's house in Indiana, on the way home.
And I don't just mean I cou ld key them up: I
could really communicate through them, usu
ally with full-quieting signal reports . Not bad
for such low power.

The great part about the low-power opera
lion is its easy battery requirement. Although
an optional NiCd pack and charg er are avai l
able, the rig isn't supplied with them. and you
don't need mem Probably the best aspect of
lhis rig , aside from its dimensions. is that it
operates from two alkal ine AA cells. Never
again do you have to wonder whether you
charged your pack, or worry about buying ex
pensive , new packs every couple of years.
Just stick two AAs in and go! If you really
want recharg eables, you can use the Ray-O
Vac "Benewer' aikannes. I've had urtre luck
using them in mosl high-current applications,
but they work. great in this HT, !hanks to its
low 28O-mA transmit current draw.

What " Does

This little gem does a great deal! Receive
freq uency coverage is quite wide , from
100-200 MHz. 300-400 MHz. 400-51 9 MHz
and 700 to almost 1,000 MHz (cellular locked
out. of course). Transmit is limited to me ham
bands , but can be extended for MAR S and
CAP. In actual use. the radio doesn't quite
reach all the frequencies It can display. Al
though it will let you tone those wide h equen
cy bands, the PLL tends to unlock at the ex
treme edges of the bands, which is not at all
unreasonable . given how huge the frequency
spans are. As with many HTs, the display
blinks when the PLl is out 01range . The pub
lished specs are from 100-1 80. 340-400, and
400-480 (they don't mention the 8OQ·MHz
coverage), and my radio stays in lock within
those segments and then some. Actually, I
wish il wouldn't tune to the unlocked trequen
cres. because that slows band scanning way
down as the rig enters into unreachable terri-



lory and halts as il t-ies 10 lock up. OIl well, I
guess that's wh at the programmable scan
limits are for.

The HT offers a VFO for each frequency
span (4 101al) and two "call" memories, one
each lor 2 meters and 440 , along with 60
memories, eacn of which can be tuned like a
VFO. The usual internal lithium battery backs
them up. Unlike most dual-banders. this one
lets you freely mix frequency bands from
memory to memory. So , you're not limited to
dividing the memories into, say, 30 per banel.
ThaI's great it you Jive where most of the
nearby machines are on coe bano. It's also
great for scanning, because you can scan fre
quencies from different bands in any orde r
you like. The scan options are extensive, by
the way. In addition to the usual band and
memory scans, this radio lets you scan by
blocks 01 10 memories, by marked memories,
or by programmed lrequency limits. Amazing
ly, it lets you enter 10 sets of limits. That way,
you can scan the public service bands when
you feel like it. and then scan the ham bands
later on without having to re-enter anything.
It's pretty nice.

As I menno-eo. CTCSS encode and de
code are included. The usual 39 tones are
supported, and th e radio will scan through
them for you, looking for a tone being trans
mitted by a repeater. As with most rigs, you
can set up to transmit tone, or both transmit
and rece ive with it. There's also a l ,750-Hz
tone burst funct ion, in case you go to Europe
and want to key up. (Oor,.t forget to get that
reciprocal license first!)

Eactl memory can hold separate transmit
and receive frequencies, and they can even
be on diffe rent bands! Yup , you can work
crossband with this thing . It doesn't appear to
do full duplex, but I've never found a use for
that anyway. In addition to the separate fre
quencies, you can also set different offse ts in
to each memory, making the programming of
odd-split repeaters easy.

Selectable automatic power-off and battery
saver times can be set from the menu. Also, a
handy programmable key feature lets you put
one of the SET mcoe functions into an easily
accessible keypress so you don 't have to
scroll through the menus to get at it.

What It ncesn't Do

While offering most of the modem ameni-
ties, this HT is a little different in some ways.
The radio comes with me antenna. a belt clip,
a hand strap, and the manual. That's it. Natu
rally, there's no wall d\arger, because there's
no NiCd pack. At first , I was puzzled by the
inclusion of the belt d ip. Alter all, who would
possibly want to put such a tiny radio on a
belt? After trying to carry the rig in my shirt
pocket. th ough , I realized th e wisdom of
adding the belt d ip. ThiS thing is so small and
light that it will easily go flying out of your
pocket if yo u bend over. I attached the clip
and solved the problem.

Some features offered on many HTs are
not present. The biggest omission is DTMF
capabil ity. I don't miss the OTMF paging stuff,
Since nobody uses it anyway. But, there's no

way to send OTMF tones, so you can't use
the radio for autopatching. I thought about
that before buying the rig, but then I asked
myself when I last actually used a paten. and
I couldn' t even remember. Although au
tcoeicn can be handy, I think it is used mostly
by new hams until the thrill wears off. I sup
pose you oould play me tones from a pocket
dialer into the mike, but 1haven't tried it.

There's no provision for direct DC input.
No, you can't plug in car power and gel five
watts out of this thing! The rig is made to op
erate on no more than 3.5 volts, and higher
voltages will damage it. With the transmitter's
low current drain, it really is silly to try to oper
at e on anyth ing other than batteries. Also ,
there's no "low pow er" setting. With a maxi
mum 280-mW output, who needs it?

Many dual-banders can listen to two fre
quencies at once. Not this one. According to
the block diagram (the unit comes with no
schematic), both the VHF and UHF receiver
sections share the same IF and detector cir
cuits , being separate only in the front ends
through the firs t mixers. Oh well, who really
needs dual reception anyway? I've used it
now and then, but can certainly live without it.
Unfortunalely, Ihere's also no priority watch,
and that's a shame, because it would have
helped make up for the lack of dual reception.
II's strictty a software function, and could have
been included at no extra cost.

There's no low-battery indication of any
kind on the display. I've yel to actually run a
set of batteries all the way down (I), so I don't
know what happens when you do, Also ,
there's no automatic repeater offset , and
stepping through the menus to select the off·
set direction is a pa in . I set up m y pro
grammable key for this function , making it
easy as pie.

On the Air

USing the rad io is much easier than I ex
pected it to be. The menu operation is fairty
straightforward, and I was able to figure out
how to put a few repeaters and their offsets
and CTCSS tones into memory withoul even
looking at the book. I'm an old hand , though ;
less experienced users will probably have to
read the manual.

The receiver is quite good . Although the
sensitivity spec is not quite as hot as on my
bigger HT, I can't really tell much difference
on weak signals, as long as t use the big HT s
antenna on both radios . With the included
m in i-antenn a, tho ugh , sensitivity in the
VHF public service band drops off quite a bit,
al though irs almost as good as the bigger
one in the ham band s. For it s si ze , the
diminutive duckie is damed decent. AdjaCent
channel receiver selectivity is about average;
I've seen 'em tighter and I've seen 'em looser,
The literatu re claims exceptional intermod
rejection, but I have no way 10 test that , as I
live in the country, far from interference
sources. As far as birdies are concern ed ,
J haven't found any, although I admit I haven't
scanned every frequency on this very wide
ba nd th ing. The scan speed is pretty fast.
but the memory scan is a bit slower. Still ,

it's on a par with most HTs.
The transmit audio is among the best I've

ever heard . I got several unsolic ited com 
ments on how great the HT sounded. Receive
audio is another story. The rig only puts out
100 mW at 10% di sto rt ion , and it really
Shows. especially with the necessarily small
speaker. At anything more than very moder
ate volume levels, the sound clips and dis
torts qotte a bit. Wisely, though , the designers
let you tum it up anyway. Even wilh all the
d ipping. irs quite intelligible, if not pleasant,
and the extra volume really helps outside. In
the car, VOIilt have to hold nup 10 your ear or
use a speaker-mike.

What I Liked

This tiny HT does just about everything
people actually use , and then some. It's
small, it's cute, and it's fun. It's well made, it
performs very nicely. and it runs on two AA
cell s. The wide receiver coverage is great.

What I Didn 't Like

The LCD window is convex and high; it's
genna get scratched if you're not careful. Al
so, its shape makes it act like a lens, causing
overhead room lighting to glare from it, ob
scuring the display. Although the display can
be viewed at any angle in ambient tight, you
have to look at it from above when you use
the baCklight or it washes out.

As I mentioned , you ca n' t send DTMF.
Some keypadtess rigs let you do it by pro
gramming the numbers into memory first; that
wo uld have been nice . I guess th ere just
wasn't room for the DTMF chip.

Although the menu operation is not hard 10
remember, a wallet-sized cheat sheet would
still be handy. But. it would have to be better
prepared than the manual, which is written in
"Jenglish" and contains phrases such as "at
initial state , this function is set My key" and
"the Frequency Lock is stored alter done the
All reset or VFO reset," The Big Three appear
10 have learned to use native English speak·
ers to edi t their manuals, and I hope Standard
catches on soon. I also hope they start indlJd.
ing a full schematic. We're hams, not just con
sumers, and we want to know what's inside.

Conclusion

This tiny radio continues Standa rd's long
tradition of making tiny electronics. Back in
the '60s, they made the Micronic Ruby series
of ultra-small AM pockel radios (if anybody
has one he or she will part with, please con
tacl me; I've been kx>king for one since I was
a kid!), and now they're doing the same thing
with HTs.

I love this thing! In tact. I'm so fond of it that
it mak es my girlfriend jealous . With its low
output power and lack of DTMF, it is clearly
not intended to be your primary rig. But , if you
can live with those limitations, you will have a
ball with this radio , assuming you like your
toys tiny, as I do, It's especially nice for ham.
fests and travel ; you won't leave it home. The
C508A is an awesome feat of engineering ,
and , being the least expensive dual-bander
around, irs a bargain, 100. Iii
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A Simple Precision
Voltage Standard

A tool for the serious builder's workbench

by Marion D. Kitchens K4GOK

Photo A The completed II/Iil .

calibrating the output of test equ ipment de
pends on known, accurate re ferences. Al
most everyone has a digital mu ltimeter ca
pable of at least three-place decimal read
ings, and some with four-place readings.
But how do you know if those readings are
accurate? Ma ny make the mistake of be
lievin g that j us t becau se an instrument
read.. all the se digits they are acc urate to
that degree. Accurate ly known volt age
sources arc important in setting up digital
to-analog, and analog-to-digital converters.
Digita l ammete rs can be cali bra ted or
checked with easy- to-find surplus precision
resi stors (to at least the I % accuracy level),
if you have a known voltage reference like
the o ne described here. The stabil ity of
volta ge sources in your operati ng equip
ment can be measured by comparison to a
stante . known refe rence. T he prec ision
voltage reference desc ribed here is de 
signed to assist the serious bui lder in re
solving the above prohlems with an easy
to-build and -use voltage standard. A PCB
layout is provided. including a built -in 110
VAC power supply for those huilders who
desire to make their own. FAR Circuits of
fe rs boards to make building easy (see
Part s l ist ). All parts are av ailable from
sources such as Radio Shack, except for the
AD 5 86 Chip, w hi ch i s availa ble fr o m
Newark Electronics and All ied Electronics.

There are no tricky adjustments or fussy
components. The c irc uit is a hassle-free
voltage s ta nda rd . A ll co mpo ne nts a re
mounted direct ly on the PCB , making for a
integral uni t that is easy to assemble and
mount in an enclosure. This reference stan
dard provides a basic precision of two parts
out of 5.000. or about O.04q, .

The Circuit

The circuit is based on the Analog De
vices AD586 integrated circuit. Except for
a po wer so urce , this IC has every thing
needed built direc tly into the chip. with
laser-trimmed resistors " fine-tuning" the

•

for sening up and calibrating a builder 's
new creations. A known. precision voltage
reference is perhaps one of the most impor
tant standards needed. since chec king and

o
F
F

Photo 8. Components and connector mounting.

Precis;on
yo\tage
Reference

_.~~---=

Standards are an important part of any
ser ious electronic builder 's workbench.

necessary for checking and verifying pur
chased equipment. and absolutely crit ical
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output 10 5.000 ± 0.002 voils.
Internal remperarure-compen
sating resistors are also laser
tri m med a t m a nufa c tu re to
maintain the precision o utpu t
over a range of 0 10 70" C (M
grade device). well within any
normal use a builder might en
counter. If you ha..-e access to
a hi ghe r preci sion vchage
so urce, the re are pro visio ns
for further tine adj ustment of
the o ut pu t vo lt ag e- if yo u
need more precision ! The pro
ject described here can be 0p
crated from 110 VAC (W from
a simple 10- 10 25 -volt source.
such as an auto battery under
th e o pe rat i ng ta ble . o r fo r
portable operating from two 9
volt tra nsistor batteries in se
ries. Curre nt dra in from the
batte ry Is about 15 mA_ with
most of that for the LED "on"
indicator, thus offering lo ng
portable use on the 9-vo lt bat
ton es. Functiona lly, the pro
ject consists of a power supply
and the AD586 chip. This is a
very simple circuit with excel
le nt perfo r man ce . Fig ure 1
sho ws the comple te sche matic
of this precision vo ltage sta n
dard.

Photo C. Switch mouming and wiring.

Photo D. Switch. LED. and binding posts Oil f o il side of board.

300 millivolts in the OUlput. :0-10
provisions are incorporated on
the "C B for this trimming , but
there is ample space for the ad
dit ion . Of cou rse , if you are at
tempting to achieve a more pre
cise 5·volt ou tput than the basic
c hi p pro vides. the n yo u must
have access to a known ..'ohage
source of the desired preci sion.
I don 't have access to the stan
dards at the National Institute of
Standa rds and Technology. so I
settled for the 2· millivolt preci 
sion of the basic c hip as built by
A nalog Devices.

Cht.'ck-Out

Constr uct ion

small adjustments 10 ihc ou tpu t voltage . A
101.; trimpot can be connected between the
output and ground. wuh the wiper of the

" The circuit is simple enough that
perfboard and point-to-point wiring

is a practical alternative to the
PCB construction. "

pot connected 10 pin 5 of the Ie.
According 10 the Ana log Devices da ta

sheet, this will allow adj ustments of about

God

5.000VDC

•

•

•

,

+ Oulpul,--_ --4

30MFD

UK

SOV@IA
,----;:

110:12.6 VAC

/

/ DPST,
•

.o.25VDC
Pow«

110VAC
Pcwer

Figure I. Schonatic for the precisioIl 5.000- 1'OIt ref erence.
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5.000V

-

Figure 2. PCB foil pattern-s-viewfrom coppe r fo il side.

NOTE: Switch, LED, & Output Posts
Are Mounted on the Foil Side or Board

Rectifier

o
-

0 0
;> ;>
Q 'CO

•- ....- - Output0 0
+

0

1l0VAC
Input

10-20 VDC
Input

Figure 3. Pans plaamelll-1';eWf rom component side .

Resistor
Capacitors

Diode
Rectifier
LED
Binding posts
Toggle swncn
Transformer
DC power connector
110 VAC power connector
Container
A0586chip
PCB

Parts List

1.2k @ 1/4 W
3OIlF@30V
'IlF@30V
0 .001 IlF 0 1 kV
lN4001
l A @ 2QO V

12.6 V @ 300 rnA

Newark Electronics or Allied Electronics
f AR Circuits. 18N640 Field Court,
Dundee,IL60118
($6.75 + $1 .50 S&H per order.)

ply to the external DC power jack. Tum on
the switch. The LED should light and the
outpu t should be 5.000 vo lts as above . If
the LED doesn 't light. check for proper p0

larity from the external supply. Note that
the battery and the internal AC power sup
ply are diode isolated . and therefore can be
left connec ted without any interactions he
tween the supplies.

Performance Tests

Warm-up tests from a cold start showed
no measu rable charges in the output volt
age over a I(}.minute period. The warm-up
voltage was stable within the ± 0.0005 lim
its of the test equ ipment. The ou tput volt
age was checked after a se ries of other
tests. and remained unchanged . Output sra
bility was abo measured over the range of
100 to 130 VAC line voltage. There was no
measurable voltage change over this range.
DC supply variations did produce mcusur-
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Figure 5. Comparing digital voltmeters.

Figure 4. Output voltage ~'J . .supply voltage.

M ea."lure Voltage Across Each Resistor And Swn

R3

Precision

Voltage
Reference G n d

ALFA2360 Beckman 300 RS 22-188

VRI 1.649 1.649 1.638

VR2 1.679 1.678 1.667

VRJ 1.677 1.677 1.665

Sum 5.005 5.004 4.970

-
.. 5.00-

' 5.000 5.00. /
.. -S-~ 4.80-

- -=.fr 4.60-

= -0
4.40-

I~'~'~' ~' ~ ' ~' b'~'
Supply Voltage

able changes. as shown in the
graph of Figure ~ . SOle thai
the uni t requ i re s at l east 10
V DC for a proper output volt 
age . Supply vol tages below 10
V DC produce a sharp drop in
Ihe output voltage. Also note
that the output re mains vcry
stable up 10 th e max imum
supply voltage at which i t was
rested . 25 VOc. The max i 
mum change in output vol tage
was 0 .00 1 o ver t he supp l y
range of 10 to 25 vo lts. Note
the high stability o f the output
vo ltage durin g all o f these
tests. Figure 5 sho ws the re
sults of comparing three d i f 
ferent DMMs. T he test setup
shown at the top of the figure
illustrates the technique used
10 get increased dignal resolu
tion on the D.\1M s. N ote rhat
thi s tes t on ly com p ares one
OM.M with another. and does
nOI indicate which i s more ac
curate in absolute term s. T he
sidebar descr ibes techniques
for improving the reso lution ,
hut not the accuracy. o f 0 .\1.\1
measurements as used in these
performance tests.

Conclusion

The A0586 chip m akes an
easy-to-build. high-prec i sion
vo ltage reference. T h e unit
described in this art icle can he
used on the workbench or in
th e fie ld . T hose need i ng a
voltage re ference for aligning
or calibrating new test equip
me nt or ve ri fyi ng purchased
equipme nt will find Ihi s unit a
good in vestment o f l ime and
effort . When you need a vo lt
ag e reference , th ere i s no
substitute for a good. known
preci sion unil. iii

Going Beyond the Last Digit

It is possible to obtain readings with greater resolution than that
01 the last digit of your DMM. The technique depends upon the idea
that the OMM is similar to a digital counter and as such has an in
put gate counting a series of input pulses. Both the input gate and
the series of input pulse s are repet itive, but not necessarily syn
chronized . thai means a particular pulse near the end of the input
gate will sometimes make it into the count and sometimes will not.
Careful logic and reasoning about the events will show that if the
last input pulse makes it into the count half of the time , the true
measwemeot will be halfway between the lowest and the highest
digit ShOwn in the last place of the coo-t. Thus. if a measurement
reads. for example. 2.548 half of the lime and reads 2.549 for an
other half, the true measurement is halfway between those two val
ues, or 2.5485. This is equ ivalent to taking a time average of the
readings. Likewise. if the reading is 2.548 about a quarter of the
lime and 2.549 the remaining th ree-quarters of the time, the true
value is close to 2.5487 or 2.5488. If the OMM were connected to
your computer so that all the values over a minute could be aver-

aged, you could determine a value that was at least one greater or
der of magnitude in resolution. In other words, you could easily
measure ooe digit beyond the resolution 01your OMM. This is theo
ry. of course. and other factors also aHeet the limits of resolution.

As a practical measure, you can use a timer and simply measure
the cumu lative time the last dig it is a particular value over a period
of time . The percent time is then an indicator of the next digit be
yond that on the display. For example, if your measurement is
2.548 for 48 seconds out of one minute and the other reading is
2.549 for 12 seconds, then the value beyond the last digit shou ld
be 12160 ;; 0 .2. The true value then would be 2.4582.

Note that this does not improve the accu racy of your meter.
It simply lets you make measu rements with greater resolution .
Thi s can be important when two voltages have to be exactly the
same value, or in measuring the diHerence between two voltages.
A better OMM would be the preferred method. of course. but this
technique will provide improved resolut ion when no other means
are available.
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Transformerless Amplifier
Putting an old twist on new technology.

by Robert W. Vreeland W6YBT

The l\lOSFETs

An SCR crowbar protects the MOS·
FETs agai ns t a bad ante nna mi smatc h.
Operating with no an tenna at all simply
blows the rrz-emp fuse CF2).

T he method of ba lanc ing the pus h
pull MOSFETs is unusual. The manufac
turer s pe ci fi c s th a t the g ate vo lt age
needed to tum the m on may he any where
be t ween 2 and 4 volts . Thi s is typi ca l
for high voltage MOSFETs , rega rd less
o f w ho mak e s t he m . Co nseq ue n tly.
a se parate bias trim pct is needed fo r
each transistor. A positive bias is required.
The trimpots arc accessible through small
ho les in the panel. A match ed pa ir of #222
fl as h li g ht b ulbs is used to ind ic ate
whe ther the transistors are balanced. Each
lam p is shunted by a e.x-ohm I-watt resis
tor (R14 and R1 5) and inserted into the
source lead of the MO SFET. The lamps
arc mounted in fuse clips under a ground
ed cover on the top side of the panel. The
trimpots are adjusted for equal lamp color
at 20 watts ou tput. They control the am
plifier output. in addition to balancing the
circuit.

We used our Weller model 8100 solder
ing gun and Vari ac to se lect a matched

I :h'.'..- . .'

box . The panel and the chassis were cut
from a 0 .1O"-thick sheet of Bake lite . All
controls are plastic. Even the tuning ca
pacitor has an ins ulated shaft coupling .
The RF input and output connectors are
isolated from the high voltage circuits by
Teflon-insulated RF transformers an d by
careful parts layout. Even so. the RF co n-

in the days of AC/DC vacuum tube re
ce ivers. These radios invari abl y came in
carefully insulated plastic cases. After all.
there was no transformer to isolate the op
erator from the 12O-volt line . Our amplifi 
er is housed in a 4" x 6" plastic card fi le

"This is definitely a project f or
the experienced builder who likes

to do his own parts layout."

PhOIO A. Lamps mounted in f use clips art' used fo r balancing the MOSFET5. NOll' the liMn
bulb RF indica/or and the owrcurrl'nI LED at lht' right of tlU" RF ompUl connector The RF
COt/Ill'CIoTS and Ihe perforated aluminum hear-sink COl'''' art' grounded for .fOfr.'r.\~
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Recently I became the proud owner of ncc rors should be grounded via the third
a n MFJ -9020 . It put s out 3 wa tts wire in the power cord . A screw connector

when powered by an Edlic TD626 tz -vou is provided for this purpose. Obviously. an
regulated supply (Edlic Electronics. 2700 AC·hot antenna is something tha t must he
Hempstead Turnp ike . Levittown. NY avoided at all costs . The amplilier was de-
11 756-1443) . My thoughts then turned to sig ned so that all adjustments (inc lud ing
increasing the output. Having pre- setting the bias) co uld be made

viou sty ex per imented with hi gh withou t removing the unit from its
voltage MO SF ETs . I decided to case. If out-of-case testing m ust be
build a n amplifier using a pair of done. an isolation transformer (Tri-
600- voll Supert ex VN0660N 5 s ad N-54M o r Sra ncor 0 15· 150)
(Su pe rTe x Inc .• 12 25 Bordeau must he inserted between the pow-
D r ive . Su n nyva le C A 94088· er source and the amplifier. This is
3607). 1.2 The resu lt was a 20-watt emplt- defi n ite ly a project for the experie nced
fier that weighs just two pounds. includ- builder who likes to do his own pans lay-
ing the power supply. It puts out a clean out.
sig na l without o bjec tiona ble cl ic ks o r
hum . The power supply is trans former
le ss. and puts out 140 volts DC at 350
rnA .

Transformertess operation was popular



CALL TODAY:
1-8oo-B33-7373
(U.S. & Canada)

MADE IN
USA

II:) 1994 Ten·Tee, Inc.

Introducing VKits
A new division of Ten·Tee

Call 615·453·7172
to request your

kit catalog

condition, or (3) invest in a SCOUT at
S549 with a one year factory warranty
and our legendary TEN-TEe support.

ATTENTION QRP ENTHUSIASTS
The SCOUT has a li ttle brother, the ARGO
556. II is identical ta the SCOUT without
the 50 watt fi nal. adjustable 1-5 watts
output. TX-2 Amps, RX-.6 Amps.
Only $489'

OLD TIMERS
Operators with years of experience and a
shack fu ll of expensive HF gear also buy
the SCOUT. It's refreshing to mony who
soy "lt takes 5 minutes 10 learn and
without a ll the complicated featu res, there

is only one th ing 10 do with a
SCOUT, work someone!"

Experienced hams ca ll us
constantly ta report · 1
can' t believe this
receiver, it outperforms
my $1400 synthesized
. "rig .

PRICE '
$15.00
$19.50
$79.00
$95.00

$39.95
$39.00
$89.00

•

~
:.;::;.;::;.;::;.;::;.;::;.........~:: Call Ten-Tee from 9:00 AM to5:30 PM Eastern time, Monday

through Friday for more information or to
order. You can reach our repair deport-
ment at 615-428-0364 from 8:00 AM. to
4:00 PM. You can also FAX at 615-428
4483 or write us at 11 85 Dolly Parton
Pa rkway, Seviervi lle, TN 37862.

PORTABLE
Business travelers and vacationing hams
typically set up a briefcase or small

off the 12 VOC cor battery. If the SCOUT
won't fit your cor, nothing will. The
optional noise blanker reduces ignition
noise from both your car and rile one
that just drove by.

travel bag to include the 5 Ib SCOUT,
wire or whip antenna and lightweight
power supply like our Moael 938
switcher (i ts only 3 lbs!). II is surprising
how many hikers and cyclists toke along
their SCOOT using some clever battery
arrangement.

NEW HAMS
The SCOUT is the most economical way
to get started in hom radio. Consider the
choice a new ham must make just ta test
his interest in HF: (1) Spend nearly
$1000 or more on a new rig, (2) buy a
used radio and take a chance on its

296 Iv'.obi le Brocket
297 Noise Blanker
937 11 Amp Pewee Supply
938 Tiny Switching Supply

10nIy 3 hi)
700c Hand Mike
607 Weighed Key Paddle
291 Antenna Tuner

VISA, MC, DISCOVER
"F'Iu$ ~ipping em hondling; col toII·he for charges.

$549 ' loci...., coe hood
module of your choice

S29· Eoch odditioool band module
SCOUT ACCESSORIES:
MODEL

• ·SYNCHRCH OCK" software keeps
VFO virtually drih free regardless
of temperature variation.

• SSB and CW 50 Wolt$ Output
Adiustable To 5 Watts

• Runs Off 12-1.d VOC, TX -10
Amps, RX ' .6 Amps

• Receive Offset Tuning

• Built·in Iambic Keyer with
Legendary aSK. Speed adj·uslable
on front and shown in disp ay.

HOW IT AU STARTED
We wonted to offer the most affordable
HF rig in the jndustry and still provide
real perfor mance for even the most expe
rienced hom. In recent years, many hams
requested a "beck to basics" transceiver
that was simple to use. We reviewed all
!he lc test design techniques, selected the
best concepts from the 20 rigs we
designed over these 25 years and asked
500 hams across the cou ntry for thei r
idees.

WE CAU IT THE SCOUT
Every feature can be
mastered in minutes. No
modern rig is as easy to
use. It only takes a second
to change bands. Plug-in
modules ore available for
160-10 meters including
WARe. Single con
version and crystal
mixing ore the
fou ndation of this 90
d B dynamic ronge
receive!". That's the strong signal
perfcrmcnce of rigs costing J times as
much! It's sensitive and receive audio is
sparkling dean with less thon 2% distor
tion. The ideal selectivity fo r every band
condition is at the touch of a knob. This
fXItented •Jones" filter provides variable
I·F bendw;dth from 500 Hz 10 2.5 KHz.

HERE'S HOW IT'S USED

MOBILE
Hams compla in about today's cars
having precious little spcce for gear. The
SCOUT is the smallest HF rig in the
industry (excluding QRP) measuring only
2.5" x 7.25" x 9.7{J" and runs direetIY



Photo B. The bias 511ppl,!' and mmpou are on the board between the [use holders. At the right
above the tun ing capa citor is a little board for the OU(l'ut meter components. The Rf" outpul
filter is maul/ted all the right-hand alum inum bracket.

pair of lamps. The 8 100 uses two lamps
connected in series. The lamps stay in the
amplifier circuit at all times. At 20 watts
output the fi laments are tiny orange dOL".
Be sure to start with the trimpots set at ze
ro bias. A swi tch dec reases the drive to

the ampli fier to permit an tenna tuning .
Alt ernatively, the MFJ·90:!O can be used
barefoot for this purpose.

Power Supply

T he power su pp ly is a co nventional

bridge rectifier with a few unconventional
changes. Good fi ltering is pro vided by a
1,200 IlF, 200·v01l e lec tro lyt ic (C5 ),
Witho ut inrush lim iti ng, this capacito r
would probab ly burn out the po wer
switc h. We therefore added a Keystone
CL-60 inrush limiter (R I ) obtained from
Hosfe lt (Hosfe lt Elec tronics Inc., 2700
Sun set Blvd ., Steubenville , OH 43952·
1158).

A pai r of Radi o S hack 273·I02A
chokes (RFC I and RFC2 ) and 0.005 jJF
capacitors on all legs of the bridge com 
plete the line Filter, Without line fi llering,
the RF radiated hy the power line had bad
120-Hz mod ulatio n in trodu ced by the
bridge rectifie r. 8 e sure (0 get 273-102A
chokes if you can. The newer 273- 1028
units have a two-layer winding and far
100 much shunt ca paci tance for use on 20
meters , If yo u m us t use them you will
have to comp letely rew ind them wi th a
single layer of wire. Since a full y cha rged
filter capaci tor pre sents a formidabl e
health haza rd. a ek-ohm ln-wan bleeder
(R3) was added to discharge it when the
power is off. We chose a 6-amp bridge
re ctifier because of th e high inrush re
quirement. A second CL-60 wac; added to
limit the load fuse-blowing current.

Ampllfler

The amplifi er is a tu ned pus h- pul l
circui t. This reduces harmonic output, cs-

• •

Photo C. The complete station.
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STANDARD
TIMEWAVE
VAN GORDEN
VIBROPl EX
YAESU

-
" -

# - • •-' Ae",ota Mike
-2 MeterI44Q I'M XCVI"

o£Xlwildecl RCV
of'8Cket Plug

-ST O C K -

CS718DA

·Dual Band
-28 Memor"
-oTMFICTCSS
oOetIIchatHe P . ...I

~=~-S"'T'" ""K,;-==~
STANDARD

Same Day Shipping

ALtNea
DR-600T

MFJ
MIRAGElKlM
RADIO CAllBOOK
RFCONCEPTS
SMil EY

We specia lize in CB radio modif ication
plans and hardware . Freq uency and FM
conversion kits, repair books, plans . high
performance accessories. Thousa nds of
satisfied customers since 1976! cater $3.

y" 4' ",,""' " f m 0U0l.LEVa. va..T~
~-<)O(N LO-\ICll.T ..~.. ._._ 1108 ll$
SC&'oSICOO &ot8IC 8OI.Nl CO"/l'RQU..fR .• 54ll$

1lO!f_~e_CO"/l'RQU..fIl .. . . . . . . . . ' I.ll$

' NiC9ff 80 M · _ _ U 7 ll$, 160 M • ._._.~._._ . .... t6
H'f"(U' \301. eM. 220. U O IoHlI m _ I 100lIie · , 02. 815

.-...~ C05I" .."" _ . ..... S> "",""- """ I 'CEI
I~PIlO (~ne) ~A.ll~ 1ie
~ ...~_ C"'O< O'l " O ..-ca; ..~~TOOWO>E

JAD~ P1rOOUCT3, INC E. HAMPSTEAD IIIH O:l1l:za.03"

. --- -_:-- .:...=- 1- - -'• •' .. ' . .:...=.,;:

- -

-Deluxe HI' XCVR .... Mtr
-All Mode wtth TUOlH"
oQenofrlll' Covenlge
-Top Q"",llty

-ST O C K -

·10 Memorlee
-OTMFICTCSS
_VHFIUHF
·Extended RCV
-Mu"l-Power
-Ve ,...lIIe
oRe llllb18

FT-900AT 1C-736

CIRCLE 15 ON READE R SERVICE CAR D

oRernole Front P...-I DesIgn
-An Mode with Tu....
-General Coverage
oSt.1e-ot-thoHlr1

-STOCK-

YAESU

YAESU
FT·S1R

·2mtr/44OH. ndtteld
.120 Memorlll.
·CTMFICTCSS
·Extended RCV
.Remote Conlrol

Mic evallablll
. Very . men

Stocking Dealer For:
AEA BENCHER DAIWA
AARL Publication. BENDIX KING HUSTLER
ALiNCO CELLWAV:E ICOM
AMERITRON COMETAnlennil ICOM MARINE
ASTRON CUSHCRAFT KANTRONICS

CALL FOR CATALOG!

\

Sell your product in

73 Amateur
Radio Today

1-800-274-7373

I

•

Dual Band
Mobile

Antenna
140 MHz, 440 MHz

MAGNET MOUNT 121.95
150 watt 1211 ROS8 + comectOl"

PfRMANENT MOUNT 523..50
with NUOr'TAD I1'lCUll 1711 RGsa

BNC or PL.259 OOll ledol

DBD2 OIJPLEXER $49.00
UHF comectors 8" leads

Add 3 50 $&H

1-800 1344622
_ COIITELCO INllUSTRIES, INC. . '
.... 501 Mithel l\:j.•GlerOaIeHls,,1l60139 ' J

••••••••
r----------------------------~

CaIlU. For
Great Prices & Oreat Service

TOLL 'MIE _III L.... 'U'M'~'~,"~••'t"
~". a'::"

Factory Authorized Dealer & Service For

KENWOOD
YAESU
ICOM

' II f ' AMATEUR RADIO ' 111\ /< ~

51)0 Mob ll d • Sa n Anlon l ... TX 78238

(2 10) 680-6 110 - F AX (2 10) 5 41-8001

~----------------------------~

p eci all y the second har monic . To be
on the safe side. w e added a lo w-pass
filter taken from page 198 of the 1975 ARRL
Handbook. Approximate neutralization is
provided by a pair of lO-p F t -kv ceramic
disc capacitors (C18 and CI9).

We initially had a problem with VHF par
asitics. This was sol ved by inserting two
Amidon ferrite beads in each transistor gate
lead (Amidon Assoc iates. 12033 Otsego St.,
North Hollywood. CA 9 1607) . and by in
stalling RFC4 . Approximate tuning is pro
vided by a matched pair of 270-pF 500-volt
silver mica capacitors (C 15 and C 16). If pos
sible. use the larger. older type. High voltage
polystyrene capacitors would be even better
if available. After all. s ilver mica is not as
low-loss as one would hope.

A Hammarlund M C-2G-SX 20-pF vari 
able (C I7) is used for tuning . These capaci
tors are still available from Cardwell (Card
well Con de nser Co rp .• 80 East Montauk
Highway. lindenhurst. NY 11 757). The 50
pF MC-50-5 would be a better choice. if
available.

Outputflnpul

The output tuning peak is broad but de fi
nite. A sharp peak would indicate undesir
able regeneration.

The output transformer (TI) was made by
close-wi nding 10 turn s o f _ 20 enameled
wire on an Amidon T68-6 core. Number 22
Tenon-insulated hookup wire was used for
the two-tum output link. The extra wire was
twi sted to form a twi sted pair transmission
line to the low-pass fil ter. Careful insulation
of the output transformer is mandatory. The
input transfor mer (T 2) has a ta-tum #24

enameled center-tapped winding . It is close 
wound on an Amidon T37-6 core. The pri 
mary is eight turns o f #24 enameled wire .
This wire is threaded through a length o f
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PCB I Schematic CAD· from $195
EASY-PC • For single sided and
multilayer boards to 1Tx1r .
Phenomenaly last and easy to use.
~er , 8,000 copies in use worldwide.
EASY-PC Profession.J1 for boards up to
32" II 32" al .OO1 W resolution , 16 layers.
Schematic capture and nelli5t extraction _
integra tes se. mlessly with PULSAR and
ANAL YSE R III. Run s on PC/XT/ATI
28613861486 with EGA or VGA display• •

PULSAR and PULSAR Professional·
Ful featured digit.I logiC simulators.
AlloW you to lest your designs quickly and
i nex pe nsiv ely w ithout the need for
sohisticaled test equipment
PULSAR can detect the equivalent of II
picosecond glitch occurring once II week!
Runs on PCfXT/ATJ 28613861486 with
EGA or VGA dis I. s.

Analo ue Simulation· from $195

•
••••••
•••

OWN THI
WORlD'S BIST

fOUR·WHlll·DRIVI
BASI STATION

The Q~lS is an SGC Sinmrler* artoma!X' anll'llna~. an sc.xc l.'Xlellded full.
range anltllna. al tbe~o:tem-4'31t'qnJd-- nnmtilg~ aD ill ODe.

I
The Q~IS is that large box strapped to the

side. We admit, at first glance it looks ali unusual.
-:----gUt once you use it. you'll

find an almost unbelievable
jumpin receptionand,
transmitting range ff20
db). 11ie QMS makes a
typical llF·SSB p<;rfo~
like i( never rmed
before. ~-fatch it with a\ ,
rutting edge sec HF-sSB
and it will blast holes
through major mountain
ranges and probably so
laws of physics. Power and
focus are everythingm
HF-SSB ham !iRs.Buy, .

this and ow "the best base
stationon r off-the road.

Add aQMSAntenna Tuner Systemto your SSB.

$895.00

FT·51101-,ta_

~---

S SAVE S
YAES U

Discount Coupons

YAESU

... - ' D

---:.: .. -- - _ ::.:
., .".. r #

•• ' - r

~.~
FT~'oo, FT-5200 2m I . .......

~- YAESUDISCOUNTCOUPONS ' ..-
GOOD JX. JUNE ...

$50 FT· 1000. 1 0000 $30 FT-5100. 5200
$50 FT- 9 90. 900DC $25 R OTO R S
S50 FT-900A T . FT-&40 $20 FT- l1 A . 5 1 R
$ 5 0 FT- !>30 $20 FT·2500M , 2200

~-c..._' OOW _ T.. oW

CIRCLE 1 ON READER SERVICE CA RO

For infonnation write, fax or call:

Number One Systems
REF: 73, 1795 Granger Ave., Los Altos, CA94024

(415) 968 9306
VISA and MasterCard welcome.

NEW EQUIPMENT PRICING ANDORDERS 1·800-666-0906 OUT OF STATE
TECHNICAL, USED GEAR, INFO 2OJ.666-6227 24HA FAX 203-667-3561

tJ$ LEN I "VI
COMMUNICA TIONS INC.

21 GARFIELD STREET. NEWINGTON. CT 06111
Y-F HI·6. r=:;':I ~ ~_" Sarne .Day C.O .D.s
$AT.l(l.,4 ~ ~ ~ ShIppIng OK

. ' •

NO COMPROMISE
COMMUNICATIONS

CIRCLE 2M ON READER SERVICf. CARD CIRCLE 1111 ON READER SERVICE CARD
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Tefl o n " s pa g h e tt i" before windi ng .
Again . care ful insu lation is a m ust.

The input is via RG- 178BIU Teflon-in 
sulated miniature coax. A d ivider consist 
ing of a couple o f 2-watt carbon resistors
(R 19 and R26 ) reduces the dri ve to per
mit tuning . A rocker switch (S2) j umpers
R I9 for full power output with 3 watts of
drive. If the amp lifier is to be d riven by a
5-watt signal, a 27 -o h m 2-wan resisto r
sho uld be inserted in series with S2.

A terminal block (TP I. TP2 and TPJ )
was included to pe rmit meteri ng when an
isolation transformer is use d . The mi l
liameter te rmina ls (TPI and TP2 ) a re
normally j umpered.

A 50-oh m. IO-walt curre nt samp ling
resi stor (R2) p rov ides the control vo lt 
ages for the 400-mA ove r-c urre nt LED.
and for the SCR crowbar. At 470 rnA the
SC R connects a 15-ohm. 5 -watt resistor
(R21) across the DC supply. T his b lows
the II2 -a mp fuse (F2) and sa ve s th e
MOSFETs.

The Completed Unil

Photo A was taken with the cover re 
moved from th e heat si n ks, They a re
bonded together b UI not grou nded . T he
pho to doc s not show the l .x-ohm peak
c urre nt limiters (R2 3 and R24 ) wh ich
were added later. Bias adj ustment is done
through the sma ll ho les adjacent to the
RF attcn uator switch . using an insulated
al ignment tool.

Photo B sho ws the 1.200-1lF filt er ca
pacitor. its bleeder and the inrush limiter.
The brid ge re ctifi e r and th e te r m ina l
b lock a re hidd e n be hin d the le ft - ha nd
aluminum bracket. The bracket s uppo rts
the c rowbar components. Note the Fiber
g las-insu lated AC line filter choke in the
upper left. The major R F components are
on a h idden Fiberglas board. The RF in
put divider (R19 and R20 ) is at the Icft
hand end. Next is an unused sectio n fo r
high-voltage ins ula tion . Then come the
input transfo rmer (T2) and the parasitic
c ho ke (RFC 4 ), T he ou tp ut transformer
(T I) and the tank ci rcuit capacitors arc at
the rig ht-hand e nd. The MO SFETs a re
moun ted o n the unders ide o f the heat
s in ks. using mic a insula tors . A Luci te
b lock suppo rts the tank tuning capacitor.
Other blocks ho ld the panel and the cir
cui t board !'>. III

References.

I , Vr e el a n d . Robe rt W ,. W6YBT.
" No tes on a Li ghtwei gh t Porta bl e C W
Transmitter Wi th a Transforme rless Pow
er Supp ly: ' QEX. June ) l:JH8. pp. 11 -13.

2 . Vreeland . R.W., " M o re G ad g e ts
for Your MFJ-9020 : ' 73 Amatellr Radio
TOlla)~ October 1993. pp. 10- 12.
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Cl .C2,C3,C4
CS
C6.C7,C26

C'
Cg

Cl0,Cl 1
C12
C1 3
C14
C15,C1 6
C17
C18,C19
C20
C21
e22
C23 ,C24
Dl
0 2.05
D3
D4
Fl
F2

J l .J3
J2
Kl
L1
L2
L3
LEDl
Ml
NE-2
01 ,02
Bridge
Al ,A25
R2
R3
R4
RS
RB
R7
A8.A9,A11 ,A1 6
Rl0
A1 2 ,A17
A1 3,R18
R14 ,R15
R' 9
R20
R21
R22
R23,R24
RFC1 .RFC2,RFC3
RFC4
Sl
S2
SCR
T1

T2

Case
Panel and chassis

Parts List

0.0047 J.I F disc
1200 J.I F. 200 V electrolytic
0.01 J.IF disc
0.02 J.IF. 500 Vdisc
47 JlF, 35 V electrolytic
200 pF s ilve red mica
590 pF silve red mica
750 pF silve red mica
300 pF silvered mica
large 270 pF silvered mica
Hammarlund MC-50S or MC-2Q..SX
10 pF, 1 kV ceramic disc
220 J.IF. 16 V electrolytic
0.047 J.IF. 500 V disc
0.1 J.IF. 100 V mylar
0.0022 JlF. 1 kV disc
lN4746 zener
lN914
1N4747 zene r
1N4735 zener
1 amp 3AG slow blow fuse
112 a mp JAG last blow fuse
UHF jacks
Red pin jack
5 V SPOT relay (Archer 275-243)
8 turns #22 on Amidon T32-6 co re
10 turns #22 on Amidon T37-6 core
11 turns #22 on Amidon T37-6 core
Red LED
100 /lA. 1I14"-square meter (0 1·935)
NE-2 neon bulb
Supertex VN066ON5 MOSFETs
600 V. 6 A bridge recti fier
Keystone CL-60 10 ohm inrush limiter
50 ohm , 10 wan. wire -wound
6000 ohm, 10 wan, wire-wound
390 ohm , 1/2 W, 5%
68 ohm. 114 W, 5%
82k. 1/4 W, 5%
47k. 114 W, 5%
15k. 114 W. 5%
47k. 2 W, 5%, carbon
10k. to-tern frimpot (board-mounted)
22k. 1/4 W, 5%
6.8 ohm. 1 W, 5%, carbon
47 ohm, 2 W, 5%, carbon
27 ohm, 2 W, 5%, carbon
15 ohm, 5 W wire-wound
270 ohm, 114 W. 5%
1.8 ohm, 112 W. 5%
100 J.IH, 2 amp (Archer 273-102A)
ST #22 spaced full length on 47k. 1 W carbon resistor
OPDT rocker switch (Archer 275-691)
Small OPOT rocker switch
6A, 400 V (Archer 276-1020) 25 rnA trigger
10 turns #20 center-tapped on Amidon T68-6 core
link is two turns #22 Teflon-insulated hook-up wire
14tums #24 center-ta pped on Amidon T37-6 co re
link is 8 turns #24 Teflon tubing
4" x 6" plastic card file box
1!10"-thick sheet Bakelite . ta stened together
with Lucite block



Number 16 on ,wr fftodback c.lt

The Octopus
A simple multipurpose testing device.

by Craig Faith KB5RMZ

Figure 1. t he "octopus " circuit.

) SCO~ V E'r "t.
(ch I In p ut)

•

, (,

.«

medium-value cap will show up as a circle or
an oval, depending on the value. Any imper
fections in the circular display are indications
of a bad or leaking capacitor. Refer 10 Figure
2A for an idea of what the trace should he. for
resistance Of capacitance.

Se micond uc tors: Now we co me to the
unit's most important usc, the area where it re
atly shines. In this age of solid-state every
thing, a quick and easy way to test semicon
ductors can save a considerable amount of
lime. We covered tcstmg for shorts or opens in

Continued on page 57

;, P3"> 100

;,
' ~115 V AC

60 H=

produce a verucal line. Blown fu ses, diodes,
etc., will cause the trace 10 stay horizontal.

Resistan ce: It's possible to test for a mod
crate amount of resistance with the unit. Pure
resistance will display as a line at some angle
between 0 and 90 degrees. A high enough re
sistance will show as an open circuit. Precise
measureme nts arc not possible-s-but we don't
care. A 2D-ohm resistor should produce a nice
slanted line. If it doesn't, drag out an ohmme
ter for a closer look.

Capacita nce: Our octopus can also lest ca
pacitors-again. up to a point. A good low- 10

R( shoutd prcxLc 'O" J vol t rH;
be t . e oi"n -+- & - s igno l t l<' O<l .

Figure 2. A I Tract' for capaCl(tlllct' and resistance. Hi nosic semiconductor J UIICt/OfI . C) t ndi
cation of0. simple compound wa vef orm.

A
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<
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Everyone likes 10 save time and effort, and
amateurs are certainly no exception. This

little circui t has become invaluable around my
shack when the need arises to do some quick
eoobleshooung.

II 's called an "octopus," an obvious name
once you see one hooked up in all its tangled.
cable glory, and is available commercially in
varying degrees of complexi ty and price. This
is the simplest version I have fo und, and it was
sketched out for me by some shi pmates in
AI!o.tD. while serving aboard USS Forrestal in
1977, Its main attraction is the ability to quick
ly test a wide range of components and condi
lions, without changing switches or lest instru
ments,

The unit is designed to he used with an os
cilloscope. Any scope will do, as long as it has
prevision for an external horizontal input. We
aren't going to be concerned with precise rnca
surernenrs. so anything from a $10 flea market
special 10 a thousand-dollar Tek will deliver
good results.

The Circu it

Tbe circuit is shown in Figure I . Resistors
can he anything from In watt to 2 watts, and
from I% to 10% tolerance. The transformer
can be any 6.3-volt AC unit. Construction is
no! critical. The unit can be buil l into a variety
of enclos ures. and could even be buill into
some of the older, large-case scopes. Please
remember safe construction pracuces-c-no ex
posed 120-voll AC connections. and fuse the
primary side with no more than a II2-am p
fuse. Use shielded coax for the connections 10

the channel I and external horizontal inputs.
RG-62 works very well for this.

With everything hooked up and turned on.
and the "+" and -,', test probes not touching,
you should be able to adju st the scope for a
horizontal straight- line d isplay, extending
across half 10 three-quarters of the screen for
ease of viewing. Now, shorting the lest pmhes
should give a vertical straight-line display, al
so exlendi ng ha lf ro th ree-q uarters of the
screen. If not, find and correct the problem.

Test Applications

After testing for proper operation, it's time
10 put the unit to use. The octopus is a -stot
gun" test instrument. used to rapidly lest for
obvious, simple problems as follows.

Continuity: Touching: the probes to a sus
pect fuse, wire, or other normally shorted cir
cui t should result in a vertical line. Shoned
components. such as semiconductors, will also
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". .. depending on how you set the
scope's controls, you can get pictures

of vastly different appearance,
even without changing the input signal!

Why is that?"

MiChael J. Geier KB I UM

eta 73 Magazine
70 Route 202 North
Pef9t't:!oroogh NH 03458

Wrap Up And Move On
For the pas t cou ple of months.

we've been looking at the issue of
takng measurements, exam inlng the
proper use 01 both meters and tte
oscilloscope. Lars flnish that up.

The Mighty Scope

I've written about the details 01
scope use before, but a few points
bear repeating. First, always remem
ber that what you see on the screen
is only a snaps hot 01 a tiny slice in
time. Without an inl initely long
screen, there's no way you can see a
continuous SIgI'l8L Instead. you see a
little fractiOn of it, repeated over and
over lor your lliewing pleasure. The
consequence is that , depending on
how you set the scope's controls, you
can gel pictures 01 vastly different ap
pearance , even withoUt dlanging the
~ signal! Why is that?

leI's Go Cycling

Most signals are repet itive. That
is, they have regular cycles, repeat
ing th e same waveform over and
Oller, with !he only dlanges being the
signals' modulation. That's lucky lor
us : If they did n't repeat, signals
would be darned near impossible to
view on a scope. In order lor the
CRrs beam to trace out an image
bright enough to \/lew, it has to hit the
same spots over and Oller, Although
many scopes do have ' single-shot"
trigger settings that let you observe
coe-ene events, they are rarely use
lui unless the signal and your time
base sethngs are very slow; you just
don't get a bright enough pcture il
the beam zips across the screen. In
a way, you can look at rt as a duly cy
cle issue: you need a small ratio be
tween the nmetese selting and the
repetit ion rate of the signal, or too
much time passes between sweeps
and the phosphor glow dies out.

With a simple signal like a sine
wave , the effect 01 changing the
scope's nmeoase is 0bIIi0us: Make it
faster and the wave stretches out.
Slower, and It gets sQUished togeth
er, With a complex signal, though,
properly selling the centro's can be a
confusing process , One 01 the best
examples is a good of voec signal. 11
you've messed with ATV, you've
probably needed to look at video ,
Most likely, you had great trouble get-

Your Tech Answer Man

til'"lQ your scope to trigger on the vern
ca i sync pulse. Why? Because the
duty cycle is very low; you get one
vertical sync pulse lor every 262. 5
horizontal ones, Also, the vertical
pulse is reatly just a shifting of the
duly cycle of the horizontal pulses ,
making it especially hard to lock on
to . Probably, though, you found it
easy to lock up to the horizontal puls
es. The point here is that, depending
on which pulses you chose to lock to,
you saw a vastly different depiction of
what video Iool<s like! If you've never
tried this, get your camcorder and
scope, and experiment.

l uckily, most rad io sign als a re
usually easier to view, thanks to their
simple, cyclical nature, But, with the
dig ital explosion, you may run into
long, complex pulse trains whiCh JUst
can't be viewed on a scope . They
have special inslrun.ents called logic
analyZers for lhat kind 01 worK

Hold Itt

Speaking 01 digital, there's one
place in which it can really come to
your aid. Digita l slorage osc illo
scopes, or DSOs, gel a round the
repetition problem by digit izing and
then storing the incoming signal in
solid-state memory. Then, they con
ve rt the signal back to analog and
outpvt rt conlinuously to the scope's
CRT, With a DSO, you can f reeze
and lliew even true SIngle events wittI
ease. Many DSOs also let you save
the wavelorm data to a compu te r.
Some even store multiple wavetorm

captures and lei you put them up to
gether lor comparison on the screen,
even though they were not harmor.
cally related. ThaI'S something no
analog scope can do,

There a re limitations to digital
scopes, most involving the sampling
rate and something called "aliaSing:
which can lool you into thinking you
are seeing something you're nol. But,
there's no point in my going to g reat
lengths discussing the liner points of
DSO operation , because digital
scopes are stiB pretty expensiv'll and
consequently rare in ham circles. A
few years from now, th oug h, that
may not be the case. I hope DSOs

become affordable, because I want

one!

Frequency

In the old days, all kinds 01arcane
instruments and techniques were
emplo yed to measure l requency,
which is not a simple quantity like
voltage or resistance. Frequency is,
lor lack of a better word, a compound
measu rement, like speed (distance
over time). We say "miles per hour"
instead 01 "maul'S" or "hiles" because
there's no Simple unit. With frequen
cy, it's cyc les per some period of
time. We say "Hertz" to honor a great
pioneer in this field , but th e com
pound nature 01 the beast remains,
making its measurement more diffi
cult. These days, though, the digital
frequency counter has swept all the
old stuff away, and With good reason;
it's easy to use and stays pretty well
calibrated , thankS to ns using a
quartz crystal as a reference . But,
how truthful is your counter?

That depends on the unrt itself and
how you use rt. Any counter is only
as accurate as ItS tenebase crystal.
Unfortunately, lots of lo w-pr iced
counters display many di~}rts whose

precision far outstrips the base accu-

racy 01 the timebase. So, you may
get eight digits, but the last f ive may
not be correct! When you're looking
at a nice digital display, though, it can
be hard to remerrcer that. We tend
to trust what our machines tell us ,
and many a rad io ha s been mis
aligned by a well-intentioned techni
cian who, wanting to squeeze th e
last bi t 01 perfection from it, depend
ed on a highly precise counter that
wasn't accurate. The moral is; If your
walkie reads 200 Hz low at 146 MHz,
leave it alonel There's nothing wrong
with your walkie, and your counter is
probably not telling you the truth . Be
Sides, even if the radio really is 200
Hz low, that's well wlthm spec and
will cause no trouble , 01 course, il lt
reads 2 kHz low, that's another story,
and one wh ich leaves you with a
dilemma; whch one is right? Hmmm,
no easy answer there, except to get
another radio or two and measure
them, If they all come out about the
same, I'd lo ok si deways at t hat
counter, On the other hand, if Ihey
read very close to the right l requen
cy, your HT probably does need ad
justment.

Most counters let you select from
a couple of measu rement perio ds.

The longer the period you choose,
the more precis ion YOU'll get. in the
form of more digits, As long as you
understand the precision lIS. accura
cy issue . you can use that to your ad
vantage . Just don't believe those Last
couple 01 digrts unless you know the
accuracy of the timebase supports
them.

Two other issues affect cou nter
accuracy; signal level and noise .
Theoretically, the level shouldn't have
any eaect at all; as long as the signal
trips the Input stage of the counter,
you sh ould get a co rrect reading,
within the limitations of the instru
ment. I haven 't found that to be corn
p1etely true, however. In my experi
ence, 100 low a level allows little sig
nal eceorencoe l rom hum or noise to
cause the tripping 01 the input stage
to be intennillent, as the signal dips
and rises around the threshold 191191
of the instrument. The resuh is that
you may see a slightly lower frequen
cy than you expect, which could lead
you in the wrong direction. Remem
be r, a counter only records how
many l imes Its input is triW9d during
the measurement period: if some
pulses are missing, it doesn't know
that. I've run into this many times
with low-level crystal oscillators. The
tip-off is that the less significant digits
wander around; especially with a
crystaI-generaled SIgnal, they should
stay put pretty well, with perhaps 0n

ly me last one wandering a nrae bit.
Noise can have just the opposite

eHect. If it's strong enough, it can add
extra tnps. resulting in counts that
are too high. The clue's the same,
though ; the reading wanders. See,
even counters can get messy!

Reactance

There are variOus devices to mea
su re capacit ance and inductance.
Some come buih into digl\aJ meters,
and there are meters made just for
the purpose. You can also get inax
pensive kits that convert those reac
tances to a voltage readable on a
voltmeter. Pretty much all the
schemes rely on oscillators or flip
flops whose time periods are altered
by the unknown quantit ies and then
integrated into a vcnaqe. The tech
nique works I19ry well. but the analog
nature 01 the process suggests that it
isn't as accurate or stable as a direct
measurement of voltage, which con
centrates all the accuracy In one
state: the AID converter, Of course , if
the oscillator IS I19ry stable, accuracy
should be quite good.

Well, there are other kinds of mea
suring oevces. from d ip meters to
bridges to tra nsistor ga in testers to
spectrum analyzers. But I think that
we've covered most of what you're
likely 10 use on a Irequent basis. I
hope you've er;oye<l th is topic_NeJct
time, something different! Until then,
73 from K81UM. III
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Th e R C-74DX Band U nit Exp ans ion B ox

CALL (800) 560·7234
Tech Support (619) 560-7008:

lOam-4:3Opm PST

VISA. MasterCard.

UPS COO

Sin: 4" (H) x 6" (W) x 5.75 (0)
Power: /3.8 VDC / 100 rna miflimum
C6pacity: Four Kemrrood band units;
28 MHz, 50MHz, 220MHz, 1200 MHz
Empty Weight: 2 /bs.
R,ma!, "'aunt Compatlbl,
Compatiblllly: Kenwood 0741 A
- 742 A 0641A ° 642 A 0942 A

The RC-740X has been designed to accommodate those Hams
wfJo require more capacity for their dollar. With it, you may instaN
up to four additional units, This allows you the option of having al/

six bands, either mobile or at
your base station. No longer
must you decide which upgrade
band units you will do without.
Putr::hase any oraI four of them.
The RC-740X has been
designed with the Ham in mind,
a/lowing you to instaNit without
modification to your Kenwood
radio. Simp ly follow the clear
instructional guide and you will
be up and ready for that elusive
050.

R-C-S- I
Radio Control Systems, Inc.
812S·G Ronson Road, S a n Diego, CA 921l '

crates. Get some scrap printed cir
cui t boards and start poking
around. Figure 2C shows an indi
cat io n of a s imple compound
wa veform that can occu r with
multiple components when testing
in-circuit. You can even try read
ing integrated circuits with it-de
pending on the chip, some fairly
complex waveforms can result.

I would caution against trying
to measure such things as MOS
FETs, Ga AsFETs, or IGFETs.
These are very sensitive devices,
and even the approximately I volt
AC that the octopus uses for its
tests might be too much for them.

I hope this little gadget proves
to he as useful, and as much fun,
for you as it has been for me.
Again, the important poin t is to
use it. With use you'll discove r
even more ways to save time and
effort, time better spent on the air
rather than in the radio.

Note: With the 22o-ohm resis
tor at R1, the voltage across the
!Cst leads is closer to 2 volts AC.
This is acceptable, but a value of
approximately 680 ohms will drop
it to the l -von level. Ell

Originally printed in the
Arkansas Regional Club Newslet
ter.

Octopus
Co"tinu~d from page 55
continuity, bUI we can do much
more with solid-state devices.
Touching the leads across a diode
or any two legs of a transistor re
sults in a display similar to thai of
Figure 2B. This is a representation
of a basic semiconductor junction.
As wilh the capacitor display. any
interruption in the smoo th curve
indicates a problem with the de
vice being tested. Unknown and
grab-beg components can also be
identilied as " P" or "N" types by
observing the direction the junc
tion breaks. Finally, it is possible
10 do rough matching o f transis
tors by matching the displayed
curves.

Doing in-circuit testing can re
sult in some fai rly complex wave
forms being displayed. This is es
pecially true if there are ICs in the
circuit under lest. Open ing up a
leg of the circuit 10 iso late the
component under test is some
times the only way to get a good
reading.

The best way 10 leam about and
become familiar with the unit is to
play with it . Ge t a hand ful o f
known good paris and test them,
observing the traces that each gen-

Serviflg the LORD
Since 1987

THE POWER STATION
The POWER STATION is a 12V x 7 AmpHr gel-cell

(L~~5) battery complete with voltmeter, wall charger and a
~~ cord for charging via automobiles. II will power most
HT's at 5 Walts for 2·4 weeks (depending upon how long-winded you
are). Also VHF, UHF, QRP, 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 circuit uses voltage sensing circuitry, other brands are timed chargers
which always charge the battery a full cycle, this damages their battery
and shortens its'fife if it only needs a partial charge. The POWER STATION
has a voltmeter that shows :he exact state of charge of the battery, not
worth less idiot lights that tell you " YOUR BATIERY IS NOW DEAD." The
voltmeter can even be used to measure voltages of other sources.

To order. send check or money order for $49.95 +
S8.50 for Shipping , along with your shipping add ress
and telephone number to:

Joe Brancato

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

CA RUid,nts Add 8 11."4 Sale, T... Alas ka. H.....n, and Cand,an
,,"dents.. please send U,S. Money Order ,!. S17.10 $hIppor>g.

If you wish more information p5eas<l se<1d I SASE tu the above Address Fa<
COO O<dl!rs. call (310) 433·5860. OuRIOe 01 CA Order. only call (800) 933
HAM4 end leave a roossagc, Dealer Inquires InvilNi,
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niently avai lable switch can handle.

Filter Capacitor Ratings

The ripple filler in a DC power sup
ply is used to smooth !he pulsatIng DC
from the o utput 01 the recnner into
something resembling the -pure" DC
needed by electronic Circuits. 'rtese
capacitors tend to have high values.
For exa~, Ir'lIow-vortage DC power
SlWies the valces tend 10 be 470 to
5,000 JlF. In high-voltage DC power
supplies, values tend to 8 to 100 JlF.
These capacitors can store quite a
charge.

Capacitors also have a working
voltage rating (WVDC). This vonage is
marked on the capaci tor, and must be
heeded. The best practice is to allow a
tolerance lor varialion in applied volt 
age as well as vananon in the real, as
opposed 10 marked, voltage rating.

At one t ime I worked at a major
hospita l servieing medica l eqUIpment
One brand 01 bedside patient monitor
had a reliability problem with some 60
JlF/350 WVOC nner capaci tors in a
t 200-voIt regulated DC power supply.
The voltage applied to the regu lator
was nominally 270 volts, plus or minus
15 percent. This means thaI the actual
voltage could vary over the range 230
to 310 vous. The neer capacitors used
were a rather shabby component that
had a ezu-percem tolerance on lhe
working vol1age. That means Ihe actu
al working vollage rating could be as
low as 280 'lOlls. Was the OeSlgO engi_
neer missing something? That nner

ceoec toe could be hit with a voltage
that was 30 YOl1s over lis actua l ratingl
The symptom seen, over and over,
was eIther shorlecl l Iner capacitors or
swollen bodies thai indicated a laull In

!he near future . When we staned us
ing 60-JlF/450-WVOC capacitors in
stead , the reli abili ty problem went
away, Because or thaI exoenence .
and the 'act that the equipment was

llOV

RI

VI

Figure 2. Simplest primary switching circu it.

H = Hot wire
G '" Ground wire
N =Ncutnl wire

G 0--, Ch..slsmGfoIl••

110---------1----1

Cl!1 SI
H oo-__..fi-~.__...".......;O-~_-.Tl

• U1....", •.,... ,......
;~ C1 -X

tos" !IF III t'J, r-
5 K.lI...

,h ,h

01

t
V2 • Cl

L.

Ftgure t. Vanab/e outpU/1IOIlage regulator CircUIt,

. .. but that's not always true. Why?
Because AC plugs are often inserted
into the ccners backwards, and hous
es are somelimes mlswired (a friend
01 mine had an apartment that was
wired wilh lhe swilCh in the neutral
line!). A better scheme is shown in
FlQure 3. ThIS CircuIt uses a double
pole-SIngle -throw {OPSn switch 10

open boI:h SIdes 01 the AC power line
simultaneously, As a praClical mane.
you may have 10 use a double-pole
double·throw (OPOn switch , but they
are easily available,

A relay switched scheme is shown
in Figure 4, In tnts circui t , the two
"switches" in series With each side ot
the AC power line are aclualy contact
pairs on an electromechanical relay
When the coil cure relay (K1) is ener
gized, 1\ becomes a magnet and puliS

the switch COflIaCtS dosed. Switch S 1
is in series WIth the coil of relay K1,
and the S l /K1 pair are connected
across the AC power lines. When S 1
is closed, relay Kl is energiZed ancl
the contacts close 10 apply power to
!he transformer pnmary winding . Neal,
huh? Th is Circuil can be used to re
mole conlrol (by wire) II1e onIolf tunc
l ion, or When me transformer prImary
current is higher than a small, ccnva-

Figure 5. Voltage across the filler ca
pacitor.

1 Tl

So<PIt

Vo . 1.26 x [R2lR 1 + 1]
W il h the va lues shown, the output
IIQ/Iage WIll vary from 1.26 IIOIIs 10 36

voI1s, as R2 is varied non 0 to 5,000
ohms. II R2 is made a mulhtum preci
sion potentiometer, then ire posseae
to set the output vcnece 10 a very
small tolerance 01 a desired value.

Switching Schemes

Switching is used to control lhe in
Put 01 the DC power supply, Alter all,
some means is needed to tum it on
and ott (marvelotJs statement 01 the
obvious!). Figure 2 shows the mini
mum switching th at's necessary :
Switch SI is a single-pole-single-th"OW'
(SPSn switch in series with the hot
sicle 01 the AC power line. A luse or
Circuit bteaker (CB1) is used in series
with the switch. Its funclion is to open
the circuit in case of a catastrophic
fault (like a short circuit).

The MOV device is optional, but it's
highly recommended. II is a metal ox
ide varistor, and is used to snub out
high-voltage, short-duration transients
on the AC power line, These are the
devices that are used inside those
special outlet strps used with personal
computers. Resident ial power lines
see rransieols of 2,000 YOl1s peak, at
duratiOnS uP to 20 Jl5. several bmeS a
day. ThaI's a Iol of stresssssss on DC
power supply components, a...:l COUld
mtertere WIth the operation of ceco ns
(especially digItal Circuits).

The swilching scheme shown in
Figure 2 is nolthe best solulion, in my
opinion, The problem is that il opens
onl y one side 01 the AC po wer line.
Ho pefull y, the ho t side Is ope ned

llOV

Figure 3. Betrer switching SCheme.

H .. HoIwkc
G =Gnuml wile
N =New.l wire

G O""j ChaaslsmGr...n4

,,,,,,,
II ""o- - - - - - j..-";o--......-

SIB

C81 SlA

H 0-0--~fi-~.--~0-""9""--

Joseph J. Carr K4 /PV p.o. Box 1099
Falls Church VA 22041

low·Voltage DC Power
Supplies II

Here we go again, continuing our
discussion al low-voltage. Iow-current
DC power supplies. These supplies
are used for the wide array 01 gidgets
and gadgets that hang around ham
shac ks and SWL listening posts , as
well as electronic hobbyis1 WOf1d:JenCh
es. In this mooltfs installment. we will
look at the circuit lo r a vanable outpUt
DC voltage regulator, and some pri
mary switching circuits lor the input
end 01the power supply.

Vari8b1e Output Voltage Regulator

The vo ltage rec uteto rs thai we
looked at last month were hed output
devices. The y have one ou tput '1011
age, and are not adjustable for other
voltages (although ce rtain circui t tricks
can modify the output voltage s. they
are not recommended). However, the
LM-317 and lM-338 devices are use
tui lOl' a variable output vohage regula
lor. Figure 1 shows the circuit for boltl
torms of lIOIIage regulator.

The key leatures of this Circuit are
lhe same as lor the preY!OUs circuit:
C1 is the filter caceotor. and should

be rated at 2,000 JlFlampere: C2 is
used to prevent noise problems and
srrcom some output variation: diode
01 is used to snub any substrate
c1amaging dumps trom C2 or the ex
temal circuitry,

The output voltage is set by resistor
vollage divider R1 and R2. The vou
age will be;

tgure 4 . Relay sWftchmg SCheme,
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"It's easy to understand why Cardinal,
even If not as renowned for their
sound boards, is the favorite for

the software developers."

SPASM21.EXE-Public domain 21 10l
assembler (updated);

a.OAD,EXE £loo(strap lormaner;
PSA1.0BJ--Object modules lor wfil

ing your own "C";
PSA2 .0BJ -language applica tions

(large model only):
PSA.H-Header lile required to com

pile "C" applications.

seen the OSP voce software and a
scnwe re package lor deCoding HF
WE FAX with a rea! Sound Blaster
(Pro or 16ASP):

A variety 01 programs are availab le
lor experimentatioo al over tho tnter
net . On e such program,
PSATOOll .ZIP, is included on the lat
est edition of the "RnY Loop" son
ware collection. Th is is a Cardinal
Sound Card (PSA) toolkit, written by
Johan Forrer, KC7WW. It contains an
updated PSA toolkit as described in
·An Adaptive HF DSP MOOem lor 100

Baud ," QEX, Novembe rand 200
1994:

1000 (used ) and am att emptmq to
hook it up to my Kenwood T5-850 at
this t ime. The lntcrmaton that I have
is conf licting, at best. Some Intorma
tion on hookups was included with
BMK-MULTY, and other information
was included with the FSK-l OOO. But 1
earn seem 10 find a definitIVe guide to
selting 1.4) strapping and interconnects
to radlcWPC. In additiOn, the FSK·l00J
has a daughter board that is not ecce.
mented in the manual that I have, al
though it appears to be a tectory-o
SIaIIed optiOn.

"Arty help you could ofter would be
greatty eoorecerec . . . "

I seem to remember a daughter
board on an tRL demodula tor 1 had
some years back, Art, and it may just
represent a Iactory-mstaued upgrade.
However, I will bad! off and see if any
of the reade rshi p have ex perience
with lhis combination. Your eQuipment
is not that ab errant, though, and 1
wouldn 't doubt at all th a t someone
else may be using a setup Similar to
yours . Sit tight, and let's see what
comes in.

I received a Ielter Irom Dr. Anij Ku
mar AgBlWal VU2TRI at the Medical
Amateur Radio Society, Agra, India, in
which he describes the ir small ham
radio clUb in the local medical coueoe.
Wifh a 386SX compufe r and severer
simple programs, they are still unable
10 copy RTTY with their se\l.4). Anil is
kXlking lor some RTTY trequenoes

As mentioned above, the complete for morutoring, simple softwa re, and
program, PSATOR , is also avai lable some kind of cne project for a RnY
on the latest " RTT Y Loop" di sk as station.
PSATOR 10.Z IP Version Beta 0. 10, Well , hopefu lly, the Bay com
wh ich replace s beta 0 .09A, dated schema ti c prin ted here a bi t ag o
7/ 11194. It enables both AMTOR and (JUle 1995, p. 69) witl help meet the
PACTOR usi ng a PC DSP sound desire lor a simple home-bmw crrcurt.
card. The package contains software Many, many folks are using the Bay·
lor using the OSP chip on a PC sound com package, the software lor which
ca rd to Imptement an Hf OSP mo- is part 0' lhe "RTTY Loop" disk conec-
dem o This software will only run on lion, A simple, TU-Iess design, Bay-
PSA·based sou nd ca rds . The PSA com may be your best bet for a
sound cares conIain a three<:hip set straightlorwam c1lb project.
!rom Analog Devices that includes an While I have sen t much 0 1 th is
ADSP21l 5 OSP, memory, and a CO- materiat 10 Anil, I will say again for
quality 16-bil A/[)' (},'A. There are sev- those jus! arriving, that amafeur AnY
eral manufacturers l or such cards : may be heard most commonly at or
Cardinal Pro 16 (and Pro 16 Plus). arou nd 3,620 kHz and 14.080 MHz.
Orchid 50undwave 32, Western Digi- Commercial RTTY is rarely Baudol ,
tat Pa rad ise 16·0SP, Wearne s so listening to that is a hit or miss
Beethoven, and Echo Speech. Johan plOfXlSlhon.
Forrer KC7WW has developed th is I've menlioned the "RTTY Loop"
sottware and placed it online lor ama- disk col lection several times above ,
teur use. Again, 'or rewtses to the "Loop: this

Overall, these packages, and otn- is a series of more than len disks with
ers available onl ine, allow one to Im- a variety of programs of inte rest to
pfement a variety of communication !he digitally indined ham, A full list of
modes through advance d hardware programs, now inctuding a one-line
and software techniques, I would be descnption of each program, may be

interested in hearing of your expert- yours for a seu-eocresseo. stamped
ences with this pathway. en ve lope to the above snanmau

Having ad dres sed one problem , address, or an E·mail request to one
let's see if you all can help out with 0' the E·mail addresses below. The
another one. Arthur F. Jeyes AA3GU lult details of how to obtain the d;sks
sent along the following coesnoo: is inClude d wi l h the listing . Your

"Hi. I read YOlJ leatures in 73 mag. comments, questions, and answers
eeoe. and was wondering if you can to my question s are also solicited.
give me some help, I use a KAM Plus Addre ss me e lectronically at
and an MFJ-1 278B for digital comma- 75036 ,2501 on CompuSe rve, at
ntcanons. However, In an effo rt to MarCWA 3AJR on Delph i, also at
achieve better performance I would MarewA3AJR on America Online, and
like 10 use a dedicated terminal unit via my preferred Intemet address af
(TU). I have purchased an IAL FSK- MarcWA3AJR Oaol.com. iii
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kind ol sound card that many dealers
keep in stock for regular customers.

"Th ose so und boa rds are all
equipped with an AMO DSP chip, and
Cardina l just asks $39 .00 for their
soltware development kit, compared
10 over $400 lor the same kind of kit

' rom Creative Labs. It's easy fOunder
stand why Cardinal , even if not as
renowned lor fhe ir sound boards, is
the lavonle lor the sottware eeveioo
ers.

"The easiest tue to find is called
PSATOA. This is PACTOR soltware
written by an American ham . I also
have a pack et driver wr itten to be
used in JNOS with an 'ettacn' com
mand that wiRlet the cardinal OSP 16
act like a DRSr packet boom at 1,200
enesor 9,600 baud. This driver was
written by a Swiss ham. I also have

very good price on the shelves of a l0
cal electronics diSlnbuter (2,OOO-VA
is<Mation transtormers can be pricey,
but they can save your life!).

Rectifier Rl t ings

Figure 5 shows a halt-wave rectifier
(for simplicity's sake) and a ripple fd
ter, redrawn to allow us to see that the
lIOItage across the capacitor is in se
ries wilh the secondary voltage of the
transformer secondary. On the first
posiuve hal f cycla , capacitor Cl is
charged to very close to the peak von
age provided by the transformer. On
the neXi half cycle, when vr is nega
tive (reverse biasing the diode), this
voltage is in series WIIh Vl (the capac
itor voltage). At the AC peak, there
fore, the series combination ap~ied to
the rectifier is twice the peak AC voll 
age. Or, in terms 0 1 RMS vol tag e
(which is how the translormer's sec
ondary voltage is rated), the series
combination of V1 • V2, wI1ich reverse
biases the diode, is 2 ~ 1.414 VRt....a .
or 2.83 Vn M S ' If you have a ta.s-vort
RMS transformer, then, the voltage
applied to the rectilier as a reverse
bias is 35.7 volts. A eeos with a 50
YOII PIV rating is a IiItIe marginal in this
appl ication because the variation DI
the AC power line can push it up to 50
volts. That 's why I would use a 100
volt PIV diode (or hIgher! ). In fact , I
tend to use lN40Q7 (l,OClO-YOlt PIV)
lor all low-voltage appl icat ions (be·
Sides, they are cheap in bulk). iii

Amateur Radio Teletype

Critical to the patients being served, I
developed a preference lor the peac
lice of selecting a WVDC rating I\1at is
at least 40 percent oYer the ma~imum

probab le voltage that will appear

across " .

A few months ago, r sidestepped a
QUestioo about using sound boards in
your desktop computer lor processing
RTTY si gnals_ We ll , from A la in
Bourassa VE2MTV oomes the follow·
ing reply, via Internet:

"I was just reading your June 'RT
TY l oop.' I know 01 those sonware
pack ages l or ATTY, AMTO R,
PACTOR, and even packet at 1.200
and 9.600 baud with a sound card .
The first thing to know is that lttose
soltware programs were not written
for a Sound Blaster card (the Creative
labs original). They are wrilten lor the
Cardinal OS? 16 and a few other Car
dInal compahble sound boards li ke
!he BeelhoYen DSP,

"This cere (the Cardinal board) is
Sound Blaster-compatib le as well ,
and this is where the confusion comes
trom. I bought mine locally fdr $140
Canadian, whiCh could put the cost in
tho USA at around $70 to $80. This
cam is not ham to get, but most of the
lime you have to ask lor it, and a ven
dor will order it lor you. II's nOI Ihe

Mare t Leavey, M.D., WA3A./R
6JennyLane
Baltimore MD 21200

Safe ty Firsl

When worll ing on DC power sup
plies, you may be exposed to high AC
or DC potentials that can kill you. In
aomon. the nner ceoacuoes may re
tain a charge even alter the equipment
is turned OfI. Be very careful around
circuits, and 00n't worIl. them "hot."

One problem wilIl many ACoperat
ed power supplies is mat !tie AC pow
er mains are ground referenced al the
service entrance to the house , This
means that it you accidentally touch
the hot side of the AC power line while
grounded, you get the full---polenlially
lethal-whack! tn order to prevent
problems lIke that, I use an tS<Mafion
InInslormer on my W()r1(bench. These
translormers are 1:1 ratio, so will pro
duce 110 volts output when the input
is 110 volts, Models are available that
have a fine cord on the primary side,
and a ttl ee pin staOOBrd AC output on
the secondary side. The Y()/I-ampere
Il.e., watts, more or less) ral ing will let
you know how much power can be
drawn Irom the transformer. I use a
2,QOO.VA (2-kVA) model to power ev
erything on the workbench . t was
lucky . . . my isolation transformer was
induslrial surplus and appeared at a



ests that led him to winning a congres
sional scholarship to go to Germaoy to
study nan year. I made Damel promise
10 stay in !OUCtI WittI me aboul his eo
ventures overseas. We all wish him the
best.

Th ree of the manufacturers we re
well represented at the Youth Forum.
where they generously donated figs to
three lucky youngsters in the audience.
Maria Lopez lrom Kenwood presenled
MIChael Maclno KB91HS with a 22AT
ng, Richard S iubbs KCSNSZ, the cus
tomer service manage r of MFJ ,
presented Ryan Southwell KE4GEN
with a 20 meter sse 'trevetaaoro .
Derek Wyatt, a young man who is now
highly motivated to get his license, was
the winner of an lcom 2 meter T2 t A
HT. Chris Lougee presented the rig on
behalf 01 \com. tars all remember to
support the manufactu rers who lend
their support to education and young
people.

It was once again a great privilege
lor me to be pa rt at th e lorum tha t
showcases the accomplishments and
radiO achievements 01 young hams. iii

Don t .arrenrere IJA3DJL, t 6 years
old. Is trom Onlano, Canada . He is the
cocrematoe for his club's ARES net .
Don had the group smdlOg and laugh
ing as he descrtled his search for a ra
dio d ub composed at other youngsters,
but wound up join ing lhe "Retirees'
club. His great sense of humor, the
video iootace of his club activrtiCs com
bined wilh a musical background, and
a descr iption of his accomplishments
all made for a wondeffuI presentatiOn.

All i son zettwoce KD4CKP is 15
years old with an Advancect ticket, She
is from Lou isvil le, Kentucky, and wa s
the Westiink-YAESU Young Ham 01the
Year. Allison spoke about her work with
the Girl Scouts, and her aggressive el
forts In reenJiting other kids. This well
fOunded young lady was a de light 10

Islan 10.

The nexl speaker was one 01 the
young people influenced by Alli son,
Daniel Sturgeon KE4KXB, t7 years old
and from Louisville, Kentucky. Daniel is
act ively recrUi t ing othe r child ren by
working through the Boy SCouts. He
has Inlefflational amateur radc mter-

Photo C. Richard Srubbs KC5N$ Z from MFJ presents a 20 meIer SSB Trall81
Radio to Ryan $ourtlwell KE4GEN.

Pholo A. Eighleen -year-old Slefnee Lindberg NOONP shows video of her TV
coverage,

ence with her determ ination and en
thusiasm. She gave a nice talk entitled
"Reasons For Becoming A Ham."

MISSy Holleobedo: AAOOF from the
Kansas AndOVer Midd le SChool is a
tead'lef who brought ltlree of her ham
rad io students with her to the Youth
Forum. The day before, MISSy was a
spea ke r at my Instru ctor s' Forum
where she gave an outstanding pre
sentation. The three youngsters. Sarah
Hill AAOTN (age 15), John Oolecek
KBOLHG lage 14), and Donovan Mel
call NOUYW (age t 5), had along WIth
Missy prepared a delightl ul 3Q-minute
ski\. When th e apron and pols and
pans came out lor a take-off on the
SOS commercial on TV, we all knew
we were in lor a treat.

When each 01the three children got
to the microphone, he or she spoke
about !heir most exciting ecventoree in
MIssy's classes, including Field Day.
ba lloon taunChing with a cricket on
board. packet radio, and lots more. We
were frying a new format by lellin g the
teacher be involved in the children 's
presentaton. II was terrific!

Robbie Mehls KBOMAS is t3 years
Okl and is treasurer at the BoulDer Am
ateur RadiO Club (BARC J r.) in Col
orado. Robbie was recommended to
me by Ellie and Rip Van Winkle, who
are two 01 the elme-s doing an out
standing job with Children in ham raoo.
Ellie NOOCX has supplied me with ex
cellent BARC Jr. speakers lor ee past
three years. and is a good example 01
the inlluence a teache r can have on
!he lives of her students.

Robbie was an outstanding repre
sentative of his club. His slide presen
tation of an outing his group went on
into the Canyonlands of Colorado was
breathtaking, The emphaSis of his talk,
at course, was on the role of ham radiO
emergency communlca llons when
danger arose, It was an eJlce!lent pre
sentation.

-=•

It was WI!h the greatest ot pOde that
f in troduced the young aeuns who
were this year's speakers at the Day
ton HamVention Youlh For um. Each
year young people Irom all across the
country (and some trom other coon
tries. 100) begin gelling in louch with
me as early as the summertime to be
interviewed for the Youth Forum. Al
though ' neve r l ike to tu rn anyone
down, it is an encou raging sign that
many more dlildren have been apply
ing than there are slots available.

Preparing for a successful youth 10
rum the magnitude 01 the one at Day
lon, is a Job that requires a greal deal
01 lime and eeoet, starting nine months
pIiOf to the even!. 11 you ancllor your l0
cal ham radio club plan 10 have a
youth forum at a harruest or other ham
radIO gathering, you might wantto give
me a call lor some lips that will save
you much time.

The childre n I selected Ihis year
each spoke aboul dllterent aspects 01
ham radio. f chose chik:Weo who repre
sented a vanely ot interests and back

grounds. They were all wonderful! II
takes a lot of courage lor a young per
son to get up in a room fi ll ed with
adults as well as their own peers and
deliver a t o-minute speech.

The nrst up to the podium was Marc
Azar N2XEZ from Tom's River, New
Jersey Marc and his Gad are both ae
IiYe in ARES. He is 14 years old and
enjoys cIoing emergency communica
tions.

Stefnee Lindberg NOONP is t 8
years old with an acvancec ticket. She
is from Kansas City, MiSSOUri, where
her extraordinary work with the Red
Cross was documenled on a cee nee
vision show. stereee is visually im
paired and easily impressed the Socli-

•

Photo B. The grow from Andover Middle SChool did a lively demonstraoon of /heir
balloon launch.
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$I,,",OId "..e_'!JS and poena. heYe.lo>1U'I'
OF·1 Fo:>hl),Rl dilec:~o.. Iinder loI S5' .95 COF l,Iat;l'ling cue III let OF·I _. 5' 4.115
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OAP AMPLIFIER

For II slid< !tHe QRp boost. use ooe d
u... 20 Watt ampllf,ers. Nee"s only
112·2 .an. of drive for fu ll OUlpul.
....... lor ssa. AM or CW _ ",lion.
power MOSFEh for high elf>eciency
alld muh 'llage 10.... pass lihe. for.
ele.n l ignal. Buill-in TIR rel.y l or
l utomale aWllo;hong. ....ns on 12 ·15
VOC at 2-" ....ps. Add our mall;hng
elISe 181lor • complele SlatJon Ioc*.
1(_ ~ 01 W1ds __ ._~ _S49.115

Specly brd: (0AMF'·20. 30• .010. Bell
COAMP ....1Cning case SOl'I...•.. $14.95
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CFX mal:hing case sec. $29.95 FXM--l . ICOMIY. nu atyIe speaker mike ,$29.95

F~. • l\atIdr go~ rig tIat puts tha
.... bed< ..10 ham <dO. How abOJIlhe DDS
' yn1fleSlz.. lII.t Nntl in 10 Hz ilQp$ ';lh
a .cepbon.lty low nois . lor wuk s ign.l
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CIRCLE J4 ON ReADER SEVlCE CARD

Oescrarrt!le most sa••tIIe IyIIemI hnrll en
your s c a nne r ra d,o 01 $I . UP you , own
sc.mbIed ~ommUl'lic.hon syala.. 0"" tht
phone or fldio. U leSt Jrd ge",r.~on IC is
used lor IarltasIic: audio quaMy • tQUiY.lenllO
o.e ' JO op·amps . nd mi. era' Cryst, l
CQnln>Ied lor ayS18I c1e~ r lol)l.f'I(l wrIh. bUll ...
2 watt audio amp lor direc:l radIO hook:up. For
scrarntlle S)'SlernS. each user has • _ lor lui
duple ' O9I'ralw , CQrMlunocata ", 1l""8CJ WI'"
lhe 5S, 70 . Add OUI cu e $I I lor a fine
prolc-ssional ooi$ll,
S5· ~';; SCrambler Idescramble rl<~ S39.95

C6 S0 malching e a se s el $14.95
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SS·70 and case S~ $7'1.95

Relive the lad,o pasl Wllh a crys•• 1 set hke Yo<.lr
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MICRO-MIKE

DR. NI·CAD CONDITIONER/FAST CHARGER

Run )'OIl' own Stereo FM redo Slallon!
Tillnsmots I Sla ble sigNll in the 81-108
MHz FW broadcast band up 10 1 mila.
Detailed rTlInua! provIdK hIlpIuI info on
FCC regs.•nle....". ideas a nd r.nljle to
e.pad. Ulest dt!siQn lea1\ll" adllISI'tIle
line le yel Inp ulS. pre·emphasls .nd
crystal con trolled S\lbcarrier. ConneClS to
a ny CD or lape pla ye r. mike mi.ctr 0.
radio. Includes Iree tUnOng tool loo! For a
pro loo~ add oo r melch"'ll ease SOl WIth
Or'l- boe ld whip antenna
FM·1OA sierec tre osmnter krt .. $34 .115
eFM Case.wh anI seL..... .. .. $1' .' 5

OUt .......dI ... boll buo::ks let ,........ ,••~Pfd<s. rejuwenaIa and (0""" your~
lor peak capacity.~ CftUirl' hal~~ belora d\ar'ilIlO elminlIW
"."oy el!ect and lO COiOIon llallI!'nes lhalhaw been eared lor on lie past. (),ICf
CfWge~ brW;js~ lO ... cfIarge II Ins .... ., hcu"iuSl IS ....... let _ types'
AI'd "llllp-olr dlaJge IfOde scr-ns fWfY lIsl: bill 01 energy int:l each cello< ll'e *01- mast
capac;ry. S~~ CG'lI"dI --.sIart~ dlaJge ""* bHIg IIo e eel by a
~-.v system ..... Ns oIIl1'le last cIIfrVe al the e..:t poo"II 01 ...~
...e tNo ged. no! cooke!I CJwges ""iCatls llt NiMH packs Irlltn 2 lOlO cds (NItf e.peridedl
ancl Cl.l"renl upa:;rties up 10 10~1IOo.n , Runs on 12 10 15 we.Out cooU"II y<lUllellenel.
buying .- packs. willing houri tor recharve. 9'!1 a 01'. Ni-eid today' A.tWbie on money
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PN·1WT FUlly assomb led Or. Ni·Ced w~h cese S8'J.'JS

World's smalleS! FM "'ete.. mike .
Smaller Ito1n • SUfI"" cube • indudono
b. ne ry a nd m,ke, Two ieli 01 S l,IT
parts $I,"*", in case )IOIi ..a ctrnsy'
t Imk: fIo:lio pick.-<c> (pin~ . t S ttl
.... IranSml ...,. 01 XXI • . we ont:Uit
the 1*Iery lW'aldl Slylel. elecIrIl .....
.fICI enn I tunlng toel ' Be I Ja.....
80nd II'ICl lNrn SIoIllllO'
FM·5 Mocro mike ~t\ Sl l1.1lS

CWKEYER

ACTIVE ANTENNA

AIRCRAFT RECEIVER

2M
POWER AMP

Cra mped lor i p. ce? ,Gcl longwire pertormante w'll! Illis de s klop
ante m •. PIOP8 i'lr delig>ed unrt has dual HF I nd VHF C1rcurt1Y a nd
boik';" ..np em"..,.. II wetI U el<lemal jadr.. RF gaOl control and 9V
ope llll ion makes ....l ideal lor SW1..I. traveling hams or ICINlIr~
who need hOner ' ecep\IOfI. The rTIllldling case , rod I<nOI:I set giYes 1he
unit • tu>lhiI dollar Ioo4<l
M ·7KL . ". .... S21.1l5 Ma«:t>n case & knotIsel. CM . $14 ,95

Ramsey c erries a complele line cllow eoSI,
eu)' III bu~d . e ll)' 10 IISI luncbonal kilS lIlal
can be use d .Ione or II building blocks in
larger more compl.. designs. Mft.kiIs include
. ud >o amps. lOne decoder$. VOX swilches.
linlerI. lIUdio a1armt. f'lOiW;'n;I~1'$ and even
shoct<ing kn$' Cal let cu free call1ogue'

MINI KITS

He a ' e , c ll ing . iICr.t t
corrwru liClIIiolos • • Ull pkIr>eS

up to 100 ""'" lid)'!~
11 0 -1 31 MHz AW Iii b. nd. I ~~~~~~~:==4~~f~~~~~~~======~~~,j
sm:lCIIh YlrIIdOf bW"II -"" ~

M;h N3C. ceramiC ~I.~ squelch. alQllenl ,... ""\M1 tncl
Iats fA ape."er..aur.. l'\.ns on 9V baDe<y, G_ Iof Iif shows Of
jusl hWlgIng *'OU'lll \til arport! New JO--page............... pilol: tal<,
\C». Addease H'IIo" -pro. IoOIt-
AR· l kiI ._ _ _ __..~ _.~ _ S2Il.95
Mald*>g ease set. CAR $1 115

Send pt<!1CI CW. l,IOCr0p<0C8lSOf keyar ra.turei 4 progrlm llIe
nIlI'f'lOrieI of UP to 2e words each. Iambic keying. dot-dash , .
v. ftallla speed !tom 3-60 WPM,~ sillIIo...~ 10 ..., rig
an:l luly RFI prtIOI . EAROl,I memCII')'~ messaoes UQ 10 100 years.
you" go silent bator. !he key' Includes Duill·,n louch paddl81l or use
your O'M'I. Easy .saemtJly . nd matching caw set .....latlltr tor . nice
Sla tion look
CW·700 Micro keyer kil... .569.95 MK Matching ca se set. Sl".1I5
CWo700WT Assembled CWo700and case $1111.115

Easy to DuIICl power . mp has 8 .,mes
pcl'*el" oain. l W in.1PN out. ~ in. 16W
out. 5W iI tor 40W 001. Same am p as
leatlJrecl in many ~&m magatine arhdes.
CorripIe1a';lII all parIS, less case .nd T·,..~
PA·l . 40W pwr amp kiL $34.95
TR·l . RF senIecl T· R relay kiI S14.95

SHORTWAVE
RECEIVER

,
~ \#Ii' ..... '\iiii7

F.n1as lic recltiYer l!'I81 eaplurH the '/IIOI1d
wrIh just . 12" .n1ennl1' Con receiw any 2
MHt porli on Iro m 4 · 11 MHz . Tr~e

s uperhe l. has smOOlh ya ra Clo r lUning.
AGe. RF ga,n conl rOi . plenty of spe ake r
volu me and runs on • 9V ba tt e ry ,
Fasc l....ting Scout. KhooI or club project .
provides hOU rll 01 I~ n lor oven the rrost
serious OX ef. For Iha car. consider 001
shortwave con ye rler . Two s wilc ha ble
bands (in J ·n MHz range), ea ch 1 MHz
'IIrIde-Iunatlle on ywr <:ar radio dial. A6d
some interesl lo your~ t>ome!
ShorIwa..__ kit. SA1 ~ S2ll.95
Shottwa.. COf'IV8t1er kn. SCi W.95
MtIdIinV ClIse set lor SA l . CSR ~ SI4.95
Matthng eaM set Ior SCl . CSC .. .$14.95

M inialure
SPEAKER-MIKE

F~i tcom.
V.esu . Alinco.
Ra mse y and
Rad io S hac k
I"IIS' l oolUn\l kif
• h.ndy I.ttle
spea1<er-<11*c 10
comp lim e nt
you r FX lrans,
ceiye r or cire r
IC OM sly le
h. ndie ·ta lk,,?
n e Rams ey

SM· I spe.aI<e.--mike ill beaIIy, k'i orIy 1 lIZ"
woe bl' 2 112 n;hn IlIgh , rl(l l\il$ • tIardy dip
on lhe bICk 10 you can easily dip ilio your
lapel or "'11 ~ls",,1 nemal apelker 1Sll1
Pl\IlO Ilfliillo .,. 8Ilfdf\mI bUI iI oery ciw
..:I M$ pliny 01 pop lO be "-d _ worn
ThIte·i jack en to _ jtIO,I

plug f )IOIi ,... fA 1lW ....
jIci. Irom I'OUr rldlo. Ffi II~ SMd<.
lCClU v_ AInoCI Rao-v rig$.
SM-7 .......SpNk m .
F~ usembled.._ _._.._.52 95
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grungy heads demand the tower figure,
while new heads take top price.

Evatuancn at swap meets can be
cmcun. but if there is AC power, you
can plug in the meter and see if you
can make DC balance with the AF
head attached. (Set the meter's resis
tance switch on the Ironl panel to 200
ohms when uSing the 478A RF head.)
Adjust the meter balance controls lor
zero indication, using both the coarse
and fine balan ce potentialities. If a
power meier will balance. it's usuafly in
reasonable condition. While in ire AC
power mode, pu~ 0Ul )'OUr linle RF lest
generator to make an on-scale readong.
("'s a Single TTlI'»gh·frequency crystal
OSCillator module, powered by a 9·V
transistor radiO banery. The umt I bum
is quite small and uses only elgllt com
ponents: a crystal oscillator moccte, a
9-volt battery, s-von zener wrth load reo
sistor, three resistors in the output at
tenuator circuit. and the ortloff switch.)

II AC power is not available, you can
still test several conditions to confinn if

indeed you have a bargain. What we
wan t to detennlne is whether the RF
thermistor head is awe. To accomplish
this we make a DC resistance check of
the tnennislors in the 478A thermistor
mount. For Ihis measurement. you
need an older-style PQV,", (Plain Okl
VoII Meler) or, more exactly, a nondigi
lal ·type YOM , The new digital fypes
work, but With autoranging you don't
gel repeatable results. What is desir
able is a range sell ing like xl Q that
does not provi de high current output
like the xt scale, or the higher vol1ages
used when in the megol1m ranges. The
times ten scale of an analog resistance
meter (YOM) is perfect.

Ma ke a DC resistance check be
tween the shelf (ground) of the HP·
478A thermislor head and lhe pins thai
would conned 10 the meIer 's cord. You
will find one pin open and three pins
connected to ground. The remaining
two pins are direct connections 10 the
thermistor leads. One lhermistor IS the
actual RF thermistor mat responds lO

RF.power, and the other is isolated and
is used to provide balanced tempera
ture stability to the bridge circuit. Both

PnoIo A. HP-431c power meIer with 478A power head 8fId COfd.

PhOIO D. Rear cable end conneclor.
Nole similarity on ptn -{)U/ arrangement
to Motorola microptJone connector.

Figure I . Hewle n PackaId 478A power
head diagram.

pick-up-itis gel in Ihe way of reason;
evaluate what you are contemplating
purchasing.

The cost of a complete power meter
package with cord and thermis tor
mount should be less than $200 dol
lars. I have seen systems go for a lot
less, $125 Of so being more common
oece. As tar as individual value goes,
the basic meter Hp ·431 is valued al
about $20 10 $25, as there are a lot
more meters around than ecros and
the scarce therm istor heads. The RF
cord is valued al S20 10 S40 each Wl\h
!he bulk 01' 1M value in the thermistor
head itself. Thennistor heads can go
lor sao to $100 , depending on ccoo
tion (appeara nce). Used good·but·
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The first item I wanl to cover is a re
f lectio n [no pun intended) of last
month's column on power meters. I re
ceived several comments concerning
wIlat to pay for surplus power meters
and , most Importantly, the RF head
and connecti ng cables Other ques
tions ranged from what conditions to
expect and, especially, how to know if
it works. We need a set of iest param
eiees on which lO evaluate a device in
order to prevent purchasing another
door SloP. We want 10 aVOid the irrita 
lion of purchasing a defective power
meIer. While I can't guaranlee you this
test wiI be l ClCl'% perfect. it WIlt help 10
minimize any aggravation.

When you happen upon a power
meter al a swap meet or flea marxet,
it's kind 0' hard to evaluale the meter
in Its operational state unless you have
AC power arn:l a source of RF to fully
test it. However. there are some basic
tests that you may perform on the unit
to determine If It Is indeed alive.

For an e~ample, I Will use the HP
431-lype power meter setup With tber
rerso- cord and HP4 78-type thermis
tor mount Th IS system setup can mea
SlIfe lrequencies from 10 MHz to oYer

12.4 6 Hz with ease arn:l accuracy IJS

ing the "N'" coaxial connector 01 the
478A power head. Other heads are
available with waveguides rather lhan
coa~ial inpul connectors . The 478A
coaxial head is the most popular, as it
has the mo st co mmon frequency
range . Howeve r, 10 - an d 18·6Hz
waveguide heads are very good, also.
The frequency of use is limited to mi
crowave in thei r respective bands of
operation only.

Recently I evaluated three power
heads With wavegu ide inputs lor the
frequency range 01' 12.4 10 18 6Hz and
found only one SUitable purchase. I
ersc appl ied the same techniques
to evaluate seven coaxial General
Microwave power heads and found
them all defective. They all carried
slicker prices of $40 eacn-eot 100
bad for a door stop Just oon'lleI your

Photo C. Side view of the 18·GHz (/eft)
an d Ihe 10·GHz (right) RF p ower
merer headS

PtIoIo B, Front-enO VIeW 01 three dI"er~

ent fX)wef heads. Left and center. 12
18 GHz and 8~ 12 GHz wavegu ide
types, Far righl: 478A coaxial 10 MHz
10 12 GHz,

August is the month lor many hap
penings, but lor me It's the opening
weekend lor the ARAL 10 GHz con
test. This is my contesr-oor that it's
mine, but rather that I entoY' so much
to be able lO go 0Ul inlO the field and
hash 0Ul an the things that I was sup
posed to prepare on the workbench in
the months prior 10 the contes t. If
you're ~ke me, a lot of thangs are put
on 111 the last minUte .•• particularty
porIabIe equipment mainlenance.

I have pul 0Ul so many promises in
good laith of completing them, I just
Iell my own l O-GHz equipment in the
failh that it will opera te as it did last
year. I saw a sign in the local barber
shop that put me back into oersoec
nve. "Due to numerous complaints on
our tres service, ail further free ser
vices will be carw.:eled" Well, the eor
tom line is that you can only spread
yourself so th in before the bottom
caves in. fn my case it·s not 50 drastic,
buI I have lO admit I should decrease
my dose of amateur-rela ted prQjecls.
Well, enough of this psychologlC8l see
evaluation-on 10 this monlh's topic.
rea ders' comments , and the mi
crowave surplus evaluahon, on /he tty.

Quick Evaluations

There are several tricks 0' the trade
to evaluate surptus material, as I say
"on the !ly," at swap meets and other
events that we rmcrowavers feed up
on. This month's COlumn will present
several different ideas to assist you in
making a sate evaluation creese bits
and pieces. I ho pe 10 co ver Ihe m
broadly 10 make best use of them. I lry
to praCfice what I preach. and there
fore usually carry in the glove bo~ of
the car a suitable set of Simple tools to
help perlolm these lasts should an 0p

portUnity present itself.

C, L, Houghfon WB6JGP
$an DIego Microwave GrtXlP
6345 Badger lake Ave.
$an Diego, Calif, 92 119
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MailboX Comments

From Donn Baker WA2VOI, eon
cern ing WA6CGR 's power supply c t 
CUit in the January coIurm: "'ve been
using a modified version 01 the circuit
for more than a year now to provide
+24 volts for a TWT on 2,304 MHz
when roving. I didn'! need the multiple
vortaqe. so don't have 10 utitize the +20
and ·5 vo lts circuits. I take +25 vons or
so et 3 amps continuous from the cir·
cuit . The Mierometals T-106-26 (Ami
don Tl06·26) core that CGR uses is
far trom oplimum as the basis lor the
magnetic s. The -26 malerial is pow
def'ed iron, and as such is suitahle for
a DC choke , or 6O·Hz line f ilter. lis
losses are somew ha t excessive lor
use at the 4Q-kHz sWitching frequency
01 the LT-1070. As both WA6CGR and
myself are running the LT· l07Q at pret
ty close 10 its maximum, the losses In
the core can be signilicant (WAGCGR
is drawing aboul 90 wans, I'm drawing
abouf 75.)

., origioafty built my l i-Sl supply with
!he T·l06-26 and it ran hot The avera_
efliCieOCy was about 70%. Aher I burnt
my f ingers a couple of limes, I r e
placed !he T- l 06-26 core Wilh an Ami
don EAn -SOO 'a-core.' ThaI core runs
cool , and the overall e"iciency was
measured at 84 % , , , a more than
signi licant improvement I'm using 30
turns 01 1118 AWG tapped at 11 turns.
This appears to be the sa me as
WAGCGR used on the -26 core. Inci
dentally, ureer Technologies applica
tion note AN-1 9 talQ all abouf the LT·
107)( family, and is worthwhile having
II )'OU're goiog 10 00 anything serious
with mese regulators." Donn Baker,
3128 Silver Lake Road, Minneapo~s

MN 55418.
Thanks, Donn , lor the f ine com

ments and wcrn ercn-reateo tips on
working with the LT·1070 switch ing
regulator. Comments like this are very
ccosmcnve and I like to include them
in th is column for sharing with our
readers. By the way, I started getmg
«uc electronics in the Minneapolis
area al Washburn J r. High SChool
ltlrough the intervention ot a SCience
teacher there . I lived near 64th Street
on the edge of whal was lhen (in the
'SOs) Minneapolis and the suburbs 01
Bloomington and Aichfield. Lots of
land memories.

Well, mars it for lhis moun. As at
ways {10 GH z contest li me permn
ling), I will be glad 10 answer Ques·
liOns regarding IhiS aOO other related
10pics . P lease send a SASE l or
prompt reply. 73 Chuck WB6IGP iii

the inpul ancl oulpul coaxial coonec.
10fS. The usual ccesu ucnon term is
sma_, cy~OOrical input and output reo
sistors Jorming the center conductor of
the or pad. The shunt, Of ceme- resis
tance 10 ground, is conSUUCted with a
very large cerreter ressrc- connected
at its center to the inpulfOUlpul resis
tors. Circular in design, its outer edges
ere connected to ground and il aCISas
a shlek:l between the input and OOlput
01 the pad. See Figure 3 for construe
l ion deta~s.
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called pads. Two things are important
in selecting and paying a price lor a
pad. Pads are rated in Irequency and
anencanoo. If you intefICI to use a pad
atto GHz, make sure that il is rated to
operate at this frequency. Usually the
eneouanco and lrequency cne-eceoe
tics are printed on mosl pads. II it is
ncr. you on you r own as far as fre
\lJ9flCY Is concerned. I have had some
very hir;1l quakly pads thaI looked top
ol-the-lne, but in performance they be
came screwt>al and nonlinear as 10 at
te nua ucn whe n the frequenc y in
creased beyond 6 GHz.

At 10 GHz a particular pad exhibit
ed some 35-dB toss, while at 8 GHz it
was 32.4 dB , and at 6 GHz it mea
sured 30 dB . Decreasing frequency,
the 3O-dB loss remained stabla. This
showed thai the pad was not designed
lor operalion at aUabove 6 GHz. h did
not have any Irequency markings or
ratings on the pad. I have lested HP
pads that are rated 10 12.4 GHz, and
they're qune coco even lar above their
12.4-GHz lrequency ~rnits.

The other important rating is m e
loss value. Here we can make some
determination if the pad is OK. Enter
our handy YOM again. An aneouator
or pad is usually consuucrer In a "T"
tasnon. giving equal resistance 10 both

c

AsauToe measur...- fn;m 30 dB cNo'I as
..-urud wiln VOM. ThIn.·A to Gnr ..., "8

10 Gnd" ;rod " .-:iologs are 50 ohma. .......
A .. 25 ohm$, e .. ~ ohma, ;rod C • 25 ohma

aetuaI relislOl val""" .
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RosisIO<S -A".-.:l "8" IIRl smaJllublQr reslSlO<S
wilh diameln.. ar>P'O>lImatiog a 5O-<lhm ~OllXin l ". '" '" aa

Ifansmission Iina. Resistor "C' is much like . 10 dB .. .. so
"Lifosaver" shapo, llrounded O(l lhn oulside ling 15 dB se ee "and aclS8S • resistan::e to the ~onI8' "" " " ss

condkJelOf. "''' so sc sc

cenlly I picked up an la-GHz waveg
uide head Iha t was manufactured by
PRO, strikingly similar to Ihe HP types.
Even the connector seemed Identical,
so I tried the old POVM meter I carried
in the car glove box and put n 10 a lest.
It was the only one 01the three I prev!
oosly described that tested good on
the ohmmeter.

One other uni1 tested with both 1hEM"
ITVsIors showing continuity, but their re
sistance readings seemed at the edge
of my tolerances. I talked the surplus
sto re in to letting me ta ke the IwO
heads on credit. to be returned that
day if a home test proved them incom
pat ib le with the HP meter syst em .
Welt , I am happy to report that the
PRO head that testeo wnhin close tol
erance did balance and reads quile ac
curalety. The other head thaI seemed
10 be at the edge of my tolerances
woukl not balance aOO was returned 10
the surpkJs store . I avoided maloog a
cosily miStake again.

Termlnations.OO RF Attend lors

The other components needed to
make good power measureme nts Into
the microwave region are a good set 01
variOusly valued anenuators. Usually a
set includes 3-, 6-, 10-,20-, and 3Q-dB
z-wert artenuetcre. more commonly

FIgUre 2. Hewlett Packarl1478A ohmmeterchedc points.

IharmiSkltS must be ma\dled in order
10 be able 10 balance the I)OWef meter
bridge eircUt

Now what fol lows is not a Hewlett
Packard 's thermistor select ion pro
cess , but ralt1er a Simple, quick, aOO
easy-IO-perform DC resistance check I
use without AC power or other evalua
tion methods aveuaoe . The resistance
01 each thermistor should be quite
close in relationship 10 the other. Nomi
nally, I have made readings near the
1,OOO-ohm range using a 1,OOO-ohm
per·volt VOM, a Racio Shack $10 spe
cial The spedIic resistance is not im
portanl. just that the Ihermisklrs are in
the range of 1,000 ohms. What is aiti
cal ls the match befween the IWO 1hEM"
mistors. I have obser\Ied some power
heads thermistors read 758 ohms and
786 ohms, 1,320 ohms and 1,285
ohms, 956 ohms and 984 ohms. Oth
ers I have tested all showed readings
within lass than 5% or so of each oth
er. " this match is quile close the head
should work. Out 01 25 or so heads
verified in this mamer only 2 showed
problems. One was lemperamental in
that i( $hOwrIJe(l nstabililie$ as if it were
a miCtOphonic econect co. The ctner
one was 5 dB oft in calibration and not
linear. The ceers units evaluated OUI
of a balch 01 some 75 heads (consid
ered over many years) were not su it
able for runner evaluation, Most were
with one thermistor open or the malch
was quite bad.

Examples of B8d Thermiltor Heads

A bad or delective ther1ftstor head
is one with a thenniSlOr eceo, usually
Ihe RF-delection lhermistor. In a HP
478A 1'J'lOI.,Wl(, the maximum RF power
to be detecled is 10 mW, and I S' t5p8d
that 10 waftS or some such excessive
power caused the mermsro- to go lip
In smo ke. Usually the RF head will
handle an over-range input of +20 mW
lor a short time, but you are "ticking
the tail of a aragon" II you try.

Over-range input power a lso
causes matched thermistors to heal
~ exceSSively and change their re
SIStanCe veues, ruining the j)f"8YiOuS
Iy ma tched set by ex cessive RF
heating. Checking the thermiSl or
heads in this case you might oblain
DC resistance readings like 1,130
ohms and 910 ohms. The result is a
head that wilt not zero calibrate and
Is considered smoked Just as much
as one tnat is open, for all practical
purposes. When this happens you
wII fIOl be ahk! 10 balance the meler.

No matter whal )'OU 00, !tIBt head
is useless. The resistance must diller
less than so-e 100.0tvns 10 be able
to brlng the HP-431 power meter 10
balance. See Figure 1 lor pin out
connectiOns on l he HP-478 power
teed.

This pin-out is the sarna lor many
manufactu rers othe r than Hewlett
Packard. I suspect most are eutnc 
rlzed rspncaucns made under con
tract to HP, carrying other oosigna 
10rs but phySically Identical 10 the
Hp ·478A thermistor heads. Most
wetS manulactured by Struthers, Re-
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with N-connector npuI. a noise figure of
less than 1.0 dB , ronversion gain of 20
dB, and a price tag 01 $429.95. The top.
oI-\tle-1ine unit the UEK-2000SATfOl . is
similar, exceot WJltl a JO-dB conversioo
gain, and sels tor $459.95. A prearTll is
not necessary WIth Ibese units whe n
mounled near the receive antenna. The
SSB Electronics catalog contains a
complele line 01 Pfeamps, power arros.
converters, and tow-joss coaxial cable.
They also stock all of the M-SQuared
antennas

A new entry in the oownconvenar
market is Bob Myers Communications.
Bob W1XT publishes OSCAR Satelli/e
Report and Sate/Me Opera/or in addi
li on to selling many nemsat-cnemec
products. Bob's SBDX-2400 rem ote
downconverter comes compIele with a
wall-mount power supply and DC isola
101", allowing the umt to be powered
Ihrough me coa xial line between the
unil and the 2 meter receive!". The ael
vernseo conversion gall"l of the umt IS a
minimum of 40 dB and includes two
stages of 2.4-GHz preampilticatlOl1 . The
price is $389.95 plus $1 2.00 for U.S.
shipping and insurance. The address is
P.O. Box 17108, Fountain Hills. AZ
85269-7108, and th e phone is (602)
837·6492. The FAX line is (602) 837·
6872. Bob can also be reached via E
mail at bmyers@prirnenet.oom.

A loreign company of note that pro
duces an array al microwave scbsys
tems, preampnners. converters, and
compone nts for OSCAR and other
salellite pursuits is TGN NachOdlten
teck "k GrrbH ol Germany. They have
lour versiorIS of MoOe "S" receive coo
verters. Each is weatt\efpl"oof, has a
COf1YerslOO gain of at least 30 dB. and
is powered via the coaxialloodline. Ev
ery unit is Jlfovided with tested noise
figure specif icat ions performed on a
Hewlett Packa rd HP8970B Noise Fig
ure Meter. The prices are based on
trout-end norse ligure measurements
The LNB2400/O,7 (0.7·dB noise l igure)
sells for 360 German marks. The 0.6
dB version selis lor 400 marks and the
0.5-dB model is priced at 445 marks. A
O.4-dB version is available, but lor sub
slantially more money, and it has an
SMA input connector. The others have
N·connectors. A DC isolator (Fern
speiseweichej is sold separalely for 58
marks. The address is ArIUSSlr. 23. D
66957 Ruppertsweilel", Germany. The
phone number is 49 ·6395-8021 and
Ihe FAX line is 49 -6395-8082 . AI·
lhough the prices look good eYerl at
currenl conversion rates, lhel"e is the
mailer 01 shipping . which can easily
add another 100 marks. Credit cardS
(Visa and Americ an E ll-press ) are
accepted.

COTS

Photo A. Early Mode "S" experiments a/ WA5ZIB used a 4·ft dish.

cuil boards and me introduction 01
MMlC's (MonohlhiC Mierowave Integrat
ed CiroJ~s) maoe the d1l1erence. li the
CiI'CUllS in the m ished k~ drew !he right
amount 01 current, they were probably
workklg. Armed wiltl a coffee-am teed·
hom and a sma. dish reteoce, the new
Mode "S" chaser had a good chance of
gelling something 011 the bench and on
the air. Packaging the COHectlOO 0 1 cir
cuits and preparing the antenna lor per
manent outs ide operation tended to
slow down the process and, for some
hams, provided another round of oust
gathering. expensive, closet gear.

Thanks 10 me proli feration of mi
crowave circuits lor ooosumer appIica.
lions ~ke satell~e teeveoo. the compo.
nenls lor simple, high-perlormance ,
COTS (Commercial, 011-The-SheII) S
band ham equipment have become
readily available. While kil s a re SI,II
available from places ~ ke Down Easl
Microwave, complete ready·to-go re
cei ve ecnvenera and antenna s can
now be easi ly purchased.

The major amateur radio maootec
l urers have yet to make Mode ' 5"
equipment lor the U,S., but other. more
speceuzed firms have created products
specifi cally designed for Mode "5"
satellite reception. Four companies Ihat
sen 2.4-GHz converters, preamps, and
accessories inc lude Down Ea st Mi ·
croeave. SSB ElectronICS, Bob Myers
Communications, and TON Nachnchl 
entechn ik GmbH. All of the urnts C0ll

vert 2 .400-2 ,404 M Hz down to
144-1 48 MHz.

DowrI East MierO¥tave sees an as
sembled versce 01 lheir converter 11,11
fol" $255. The Ironl-end noise hgure is
relatively high , around 5 dB, but cou
pled with a Iow·noise preamp, the unit
perlorms well. A waterprool enclosure
is necessary ~ the unit is 10 be mounted
at the antenna. The matching preampll·
rer sells for $130. The address Is 954
CR 519, Frenchtown, NJ 08825, and
the phone number is (908) 996-3584.

You can contact the U.S. outlet for
SSB Electronk;s (a German company)
at 124 Cherrywood Drive. Mountaintop,
PA 18707. JerlY Rodskl K3MKZ runs
the operation and can be reached at
(7 17) 668-5043 during evenings and
~kends. The FAX ~ne is (717) 868
6917. SSB Electronics has been ma...•
ing VHF, UHF, and SHF gear lor rna""
years and has rteee lypes 01 convet1ers
lor Mode "S", The leasl expensive is
the UEK·2000S, which has an SMA in
1M connector and is not weatherproof,
but sports a 0 8·dB noise l igure. The
price is $389.95. The UEK-2OOQSAT is
a mast·mounted, weatherproof version

Number 22 on your Feedb«k c. rd

ers began kl lake notice at lhlSneglect.. """'"The A-O-1 3 Mode "8" transponder
was developed as a pecot-ot-conceot
project, nol as a primalY system. The
average power outpul is 1.25 walls to a
9-dBiC (decibel, isotropic, circular) heli.
antenna. This means thai wttan the an'
tenna Is pointed at the earth, the satel
lite provides 10 watts EIRP (Elfective
Isotrop ic Radiated Power) with f ight
hand circular polarization. The 9-dB an
renna gain represents a muillplication
factor 01 eight This output can be used
lor the beaoon Signal or the transpon
der syslem; bolll are 001 active at ee
same fime . The beacon lransmlts on
2,<'00,661 104Hz and the tran sponder
dow nlink ranges from 2,400.7 15 to
2,400.749 MHz. The corresponding up.
link goes Irom 435.602 10 435.636
MHz. The transpondel" is non-inverting.
This means that a USB signal low in
the input range will be retransmilled as
a USB Signal tow in fhe oll!pul range.

The Gear

Some amateurs had been active
with MDS (Mult ipoinf Detnbunon Sys
tem) TV reception around 2155 MHz
for a number ct years when A-O-13
was launched, and UHF SSB and CW
work. was no longer uncommon. The
jump 10 narrow-band , wea"' -sig na l
satellite communicatiOns on 2.4 GHz
required a union of techniques from
bolh arenas. Better l ronl -end ClI'CUitry
and stable local oscIIator Ciftu~s were
~uired in addilion 10 micrOwave ceo
suucuon leetm iQues. Desig ning and
building such items reqUIred esoteric
test gear and signif icant RF design-Early receive<onverter kits for Mode
"8" removed me esoowave design re
qutrements , but tune-up and trou
bleshooting left many would-be "S"
mooe enthusiasts wilh unfinished con
verter projects ga the ring dust. Most
hams do not have access to spectrum
analyzers and test equlJment that even
approach the frequency range 01 Mode
"S".

Newer -no-tune'' converter kits
he lp ed considerably. The use of
st~ine liters directly elChed on the dr-

Whe n AMSAT·OSCAA· 13 was
launched, the same complaints sur
laced again. This time the locus was on
Mode "S". The 70 em upbn'" was fM)l a
problem, but the 13 cm down~n'" was
oonsidefed far beyond \he reach of the
typical salelWe fan. A.Q.13 also carried
a Mode "B'" syslem ~ke lhat on A.Q.7, a
Mode "r transponder li ke AM SAT
OSCAR-8 (2 meters up and 70 cm
down), and a Mode '\'" lransponder like
AMSAT-OSCAR- l 0 (23 cm up and 70
em down ). 'rhanks to the inclusion of
Modes "B", "J", a nd "L", grumbling
about lhe 13 em downlink Of Mode "8"
was mild. Mosf satellite operators sm.
ply ignored II.

When the 70 em trans mi tte r on
A,(). 13 failed a few years ago, interest
in Mode "5" grew. Modes "J" and "l,"
were no longer operational and addi
\lonal time was set aside for Mode "8"
in the A.Q.13 operabng schedule. De
vorec expenmenters were eenqnreo
with the e.panded opportunity to lry
theW hand at receiYe-corrverter design
and microrwave antema work, and oUt-

HAMSATS
Andy MacAJlster WASZIB
14714 Kr9Jls Way Dmte
Ho!JS/O(J TX 77083

New Satellite Modes

excitement and enthu siasm were
high when AMSAT·QSC AA·7 was
launched in 1974. The new amateur
radio sate lli te carr ied two an alog
transponders In addition to an
advanced telemetry system. The Mode
' A" transponder used a 2 meter uplink
with a 10 me ier downl ink. AMS AT
OSCAR-6 had pioneered this mode a
lew years earlie r and had become ex
tremely popular with operators around
the world . There were some ccm
plal1ts , though, from !he amateur c0m
munity about the new MoOO "fr. II re
QUwed users to~~ on 70 em and re
ceive on 2 meters. sse and ON equip
ment lor Mode "B" was ~ shorl~
21 years a90- In !me. the advantages
oj a UHF uplink coupled wIth a VHF
downlink became apparent. and co m
mercia l gear more available. Lower
noise and more RF spectrum made "8"
the lavorrte.

Mode " 5"

PnoIO C. The local osciIlafot" Side of/he
Photo 8 . The preamplconverler Side of Do wn East Microwave Mode "5' re-
a Mode ·5 " unit USing parrs 'rom~ ceive converter with a small helil< fOf
East Microwave. the dish feed.
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back vokme. In ad(1il:iOn 10 (fsclIs sion
at praCliCal oonstruelion 1eChniques. the
reader will f ind useful information on
how 10 get started with 13 em Si{plals
from A-O -1 3, PA CSAT-O SCAR-16,
DOVE-OSCAR -17 and m e future
Phase 3D "S'-mode lranspOlldEll . Ed is
a mechanical engineer, not a mi
crowave physicist. His practiCal and di
rect approach to the topic Is appropri
ate lor those looking lOf "hands-on" In
put. This Is must reading lor the long.
time sareune chaser and newcomer
alike. The cost is $1 5.00 tram AMSAT,
850 Sligo Ave. • 600, Silver Spring, MO
2091 0 . AMSAT's phone number is
(301) 589-0062. Mode "S" promises to
be me mode 01 c hoice for me next
09CaOO. Give it a iry. You'U like il up

.... iii

Photo F. An antenna-mounted downcon lls rfer for
Mode "S. converts tfJe 13 em signals /0 ttI6 2 meier
band. This unit is from TGN Nachrlclltentechnik
GmbH in Germany.from M.$quared via SSB

Electronics in 'Pemsytva
nla, o r d i rec t I I M-
Sq ua red , 7560 N. Del
Ma r Ave., Fresno. CA 93711 , phone
(209) 432-8873 or FAX (209) 432-3059.

BefOfV Buying!

It is !lOt passable 10 cover al the ee
taits of Mode "S" operation in a~le

ar ncse. BelOte joining the miCrowave
satellite crowd, get the catalogs and fly
ers Irom the available manufacturers
and oroctoers . and study the subject in
depth .

Early this year, AMSAT, the Radio
Amateur Satell ite c c rpcreuco. pub
li sh ed Mode S-The Book by Ed
Krome KA9LNV. Ed CO\I8l'S the history
of 2.4-GHz saiaM e operation and pr0
vides aAat the pertinent articles and in·
forma tion available on the IOpic in a
ccocee. 8.5" by 11", 115-page peper-

-

•
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Photo E. Small Yaesu all-mode VHF and UHF rigs
for Ihe portable Mode "S. sfation.

..

Anllltnnu

By lar the best Mode OS" antenna
buy lor the money is the SB-32DXC
from Bob Myers Commt.nications. ThIs
custom-tuned version of an MDS-TV
antenna instal ls easily and provides
plen ty of gain lor reception of A.().13
Mode "S" signals. II Is a horizontaIy co
larized, three-loot by IWO-Ioot parabol i
caly shaped reflector with leed assem
bly and RG·a coax pigta il terminated
with a male N-connector. The new ver
$lon fits 1.5' 10 2" booms and salls lor
$55.95 plus $12 UPS ground shipping
in the U,S. Bob Myers Communications
also carries some M-Squared antennas
and can be contacted et the address
noted above.

0tt1ef antennas WOI1hy aI cooeoera
lion include loop yagis from Directive
Systems (Dave Olean K1WHSj al RRI ,
Box 282. teeeoco. ME 04027, phone
(207) 658·nsa, and startdard yagis

Photo D. Portable Mode "S~ array using commercial
an/ennss for the 70 em uplink and 13 em downlink.

PhofO G. A power-block module s l
bws J2 VDC 10 be sent 10 the ~wn
conlf8rttY via the coax.

CIRCLE 5 ON READER SERVICE CARD

,..."

_~=-. (:aII T_ :r '"
W. SlIip ,".",0., 1...tu., ..SAP

~{J :2:2 100 $lU5 $lH5 $1'-"5
100 SJUS S# .95 $19.95
~oo S~9. 95 $.14. 95 $19.95
SIJO $5~.9S $49.95 $44.95
1000 S99.9S S89.9S S79.95

A n t..nnas W ..st , ..,-_, _ ..........--, _..,.-".
(SOl I 373-34Z5 "'" SIIOU -S, _UT IWIoIIS

Next Day

HamWlDdoW1l, Inc.
19032 Padue LaDe

Huut1n(toll Beaell , Ca. lnM6
17 14}729-4222 " AI: (7 14l&t4-62n

HamWindows
Your gateway to the world.

Software that combines the amateur radio
with a personal computer.

BOOMLESS QUADS

3-4 Elemenls anibble.
Also w.A.R.e Bands. 2 meter loop FREE.

Sold world widt for owr 15y tflTS.

GEM QUAD
Box 2';11. 8oi....vtin, McrYlobo. Ccrodo ROK OEa

Telephone 1·204-634-6184 rr-fOI. foctcry

' 2 1 9 " - 3 Band - 2 Element HF

CIRCLE 345 ON READER SERVICE CARD

28 VDC 50 AMP SUPPLY

CIRCLE 75 ON READER SERVICE CARD
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PP-4763A/GRC power supply produces 28 VDC 50
amps trcm 1151230 VAC 2V ll amp 47-63 Hz input: ..1
-0.5% regulation. Has meters 0-50VDCand e-eoenes
DC; 13.5x19 5x15. 145 Ibs. (Shipped UPS)
USED . $195.00

50 UH ROLLER INDUCTOR
38·TURNS 3I8"W edgew<Jund Silvered ribbon tOfTflS
8"1.x4.r dia coil; fiberglass end plates. Plo 1 KW
antenna tuner; O!i 7.3x1 3x5.2, 8 1bs. stI .
IL11CU938, USED $65.00
10 UH ROl U R INDUCTOR, t a-tems ' 16 Silver-tinned
wire toms or dia COil. 3 .5~4 5x2 .6 . 31bs. 1021 -7029,
NEW ......•......................................................... $28.00

I'rIas f .08_U.., . 0." VIs.\, MAST(ACARO. OISCOVER
AI...... S_iH iolt " Writ1l fill ..lflf talal.,

o\lIdms o.,t . n • "'-e 41!1227-6573 • F,141l/277·1:tt3

FAIR RADIO SALES
1016 E. EURE IlA • 10.1105 " LIMA, OHIO " 45fln2

CIRCLE 42 ON READER SERVICE CARD

CIRCLE 265 ON READER SERVICE CARD

CHIPSWITCH
4173 Sonoma Hwy. Suite 132
Santa Rosa, CA 95409-4269

Wrl~ ....."n (T ll7) 5311451Z "'" n,u.~_

GIVE YOUR

HR-2510 HR-2600
.... _;"'n oil ""'"

"BIG RIGS"
MAKE CIRCUIT BOARDS

THE NEW, EASY WAY

WITH TEe-200 FILM
J UST 3 EASY STEPS:

• Copy circuit pattern on TEC·200 film
using any plain paper copier

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

convenien t 8 1/2 x II size
With Complete tnstrucuons

SAllSFACIJON GUARANlEED
5 Sheets for $4.95 10 Sheets only $6.95

add $2.00 postage

The MEADOWLAKE Corp.
Dept.F " PO Bo~ I .s.s.s

Oneco. R.. 34264
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MiCfIHI BI)'C8 WBBVGE
2225 May1lowef NW
Massilon OH 44646

The Small Wonder Labs
40-30 Kit

The origll'lal NN1G rig by Dave Ben
son generated II lot of interest among
CRPers. Ir s hard to fo llow up with II
p rotect thai performs better Ihan the
Original, bul Dave has another hil on his
t eres This rig originally started out as
II club project for the New England
QAP club, and was so popu lar among
the members, thai II second kit run had
to be produced,

Dave's taken up where the original
kit enOOd and made some slight mod~i ·

cetoos to the circu~ , But. betore we get
10 those, ret's take II look inside the
Small Wonder Labs 40-30 rigl

Having bollt more than enough OAP
lJanscellieNi on 40 meters. I decidecI on
II change 10 the 30 meter bane!. This
band is ftJ" 01 ac1ive ORPers yel oro
vides good OX posSibilities. Best 01 aa,
you don', need 10 put I4l wrttI ee con
sian! aRM from the broadcast slations,
and there 's no SSB 10 contend with. ei
ther. By geflllemen's agreement. digl\al
modes such as AMTOR, packet. and
RllY are on the high end of ee bane!.
while CW ccoees !he lower end.

The 40·30 is simple in it s deSign ,
W,1h II 13.5·yoh power supply. Ihe rig
Wi' produce about 1.5 warts inlO a 50
ohm load. My unit did a hair more than
t .3 walls at 13.8 volts. Power produced
at 12.5 vens was a soli d one wall.
ThaI's more than enough kick to work
all over the world Of) 30 meters. The 40·
30 supports full break-in electronic key
ing with sidetone. Yet this rig does have
a few drawbacks. First, there's no AGe ,
You control the audio gain by adjusting
the RF gain control. The 40-30 won't
drive a speaker. Ir s a headphone-only
rig. There's no RIT, although you can
add RIT by using an additional circuit
board. I'll talk more about the RIT in
next morun's eone m. For now, we'u
deal wittlthe 40-30 in its basic Iorm.

Signal Flow

RF from the antenna is OOIlbolled by

Number 23 on your FeedbKk C8n:!

Low Power Operation

a brute-force RF gain con lrol. From
here, the signals are passed ttYough a
single tuned circuit. An NE602 is used
as a rfllXer by combining !he VFO ener·
gy and the desired signals, The otJIptIt
is sent through a very si~1a two-poIe
crystal filler. Why only use two crystals?
With a Circuit such as this, most of us
will never be able 10 tel the dinerence
between two aoo lour poles of filtering.
II also reduces loss of signal through
the filter, and it's cheaper, too. Even
with a IWO-pole crystal filter, tha seec
tivity Is quite remarkable. The center
frequency of the finer is about 6S0 Hz,

If you look at the schematic, you'll
see something miss ing . The 40· 30
tacks both IF tuned circuits aeo an IF
ampliher stage. The oulput 01 the crys
tal l ill er is dumped directly into the
product detector. You can move the
producl detector 'S frequency a en 10
provide the proper oftsel in the receiver.

From the product detector. the out·
put is coupled to a simple MOS FET
switch and then on 10 the audio ampIifi.
ee. As I mentioned before. the audio
stage win not: eoece enough oulpulto
drive a speaker. The stage is robust
enough that strong signals will auto
matiCally cause )'OUr ringers to move
loward that gain control. As Dave men
tioned in Ihe assembly instruelions, if
you use a cheap pair of headphones,
you 'lt get lackluster results. Those
walk-thing headpl10nes you see hang·
ing up at the checkout counter lor $2
will give you two bucks worth of sound
quality.

VFO Circuitry

In the 40-30, instead of the usual
variable capacitor controlling the VFO,
a varacto- is used. Tllniog the VFO Is
accomplished by varying a lOOk trent
mounted pot. The tuning range Is set
by a small trimmer capacitor and by
compressing or expanding the turns on
a toroid core. This is the same metttocl
used by the NOfCaI 40 and has provecI
very popular with operators. By using
!he varaetor cIode, the builder has one
less worry when assembling the kit.
MountlnQ a vanahle capacitor 10 a pan
el can be a real engineering teet,

Building the 40-30

You should have gone through sev
eral soldering iron tips belore tackling
lhe 40-30. Although the circuit is very
basic, there's not much room on the
PC board. The circuit board is single
sided With a top silk-screen. All pads
and traces have be scioer-rencwec.
and there is even a solder mask on the

"""""'.All the parts are first rate. with sev-
eral of the smaller diodes marked ro
vidually for easy identification. All lhe
capacitors fit the board wifhOUt tugging
and pu. ing at their leads. SOckets are
included for all ie s, even the NE602s.

Depending on the band chosen, the
freqoeocy·selecliv9 parts are packaged
separately. Follow the directions close
ly, as you must not mix the contents of
these envelopes with the rest of the
parts,

You must wind your own coils, The
instructions for doing this are as Clear
as humanly poss ible. In fact, I'm im
pressed with the idea 01 using a hunk
of paired bookup wire lor winding the
secondary on one of the phased trans
formers. It's aboul as looI--proof as you
can make it. Even Scott should be able
10 figure this one out. It shoulet be no
big deal 10 wind the COils for this rig

Selup and Ad justmeot

There are only a lew steps reqUIred
10 get the rig on the air. First. YOU'll
need a Siglal source. I used my Arg-
onaut II running milliwatts into a dum
my toad. You" also need a wattmeter
lor peaking the transmitter, Although
not in the ~S1 of needed 9(J.l.pment , a
f re quency counter is really nlee to
have. II you don't have one sod can'l
borrow one, then you can use a gener
al coverage receiver 10 fiod the coerer
ing frequency of the VFO.

Alignment is straightforward. First,
you need to find the frequency of the
VFO with a treouency counter or your
general coverage receiver. You then
tweak the turns on the VFO toroid to
adjust the frequency. A trimmer capac
itor sets the band edges, while adjust
ing the coil gives you bandwidth.

Once the VFO is running attha de
sired freqlJency, connect your antenna,
and, provicIing the band is up, resonate
Ihe Iront end by tweaking a second
trimmer capacitor. AI this point. you
should be able to hear stallons. Peak
the stage lor maximum aOOiO by hSlen
ing to a weak station. This completes

the tune-up for the receiver.
Transmitler lune-llP is just about as

easy. Into a dummy load, key the rig
and adjust the two trimmers for an indi
calion 01 output llsing an RF power
meter. I adjusled the transmitler by us
ing my scope and peakIng lor maxi
mum power while maintaining a clean
sine wave. You can also press your
station receiver into use by using it as
a monitor peak ing the transmitter for
maximum s-r-eter. Back 011 the trim
mer that sets !he output power unfil the
level drops, then tum the trimmer up
until no more power is observed. Don't
advance the power control past this
point . The final adjUSlment to the
transmitt er is setting the TX offset.
Again, you can use your general cov
erage receiver or make a Quick job out
of il With a counter,

OddS and Ends

I wound the VFO tank coil With
the required amount of Wire, but the
final frequency was way too low, I re
moved a turn or two too many and
ended up too high in the band. I added
an extra 66-pF capacitor across the
trimmer cap and then compressed the
windings as much as I could to bring
lhe VFO to the proper ftequeney. I'm
sure '{OlI'. have to experiment With the
VFO coil to get the proper lreQuency
moge.

The assernbly manual mentlQl'ls the
polystyrene capacitors used in the
VFO as being rather fragile . They are.
Alter they have been soldered In, a
glob 01 coil dope or some other goop is
necessary to prevent them from mov
ing about. I mention this not only 10 im
prove your frequency stability, but to
keep you from breaking the leads olt.

The l inal output tra nsistor in the
transmitter does nOl come with a heal
sink of any kind. Dave assu res me
none is needed. During tune lip, the
stinker can get rather hot. I placed a
TO·S slip-on heal sink on the device
justic make me feel better, You should
do the same.

Dave put a lot of work inlo the as
sembly manual. It's oot a stElfl-by-s1ep
bllilding guide, but it covers all the
bases. II you have put several kits 10·
gether, and know one end 01 a diode
!rom another, '{OlI should have no trou
ble with this -small wooder'-

Next month, we'l take a look at !he
RIT creon and some other l'l'l(MjiflCa·
lions 10 this rig. iii

Photo A.The SmaH Wonder 30 meter rig sitting atopB small to-wait500' panel.
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"So if you want to get started in packet,
look around at what you have

(radios and computers), look around
at what to buy (TNCs or multimode

controllers), and make a
careful selection."

PACKET & coM'piiiiiis....

Jeffrey Sklman N t EWO
ee 73 Magazine
70 Route 202 North
Peletborough NH 03458

Int roduction to Packet
Radio

While this subjecl may seem a bit
si mple to my regular readers , il
seems like a good time to write an in·
t roductory column again. You may be
surp rised and learn so mething you
didn't know. In any case. It will be a
g reat COlum n 10 pass on to tnese
friends who want to gel starlad in
packet radio.

JUlt What Is Packel Radio
Anywl y?

Packet radio is one of the ma ny
"digital" modes available to radiO am
areues. It is used on bands from HF to
SHF, and is unquestionably lhe most
popular way to Send text and graphi

cal information using amateur radio.
W~h all 01 the c rner digital modes to
choose trcm. what makes packet so
popular?

Packet gelS ns name from the way
t hai dala is tra n smitted , In da la
"packets." By using lhis idea (called
·packet switching"), packet radiO"s
"prolocol" (set of rules), ca lled AX .25.
can cner some big advantages over
the othe r mode s. Th e one that
launched packet's popularity is "error
detection and cor rection." Packet ra
dio's AX.25 protocol offers error-tree
transmission. When a packet 01 oata
(technically reterred to as a "lrame")
is sentlrom one S1atiOn to another, it
includes a "checksum." This check
sum (it is a CRe--cyclic Redundan
cy Chock--lor you math weenles out
there) is the result of a mathematical
operation oerrormec on all the data in
the packet

When the packet is received at the
Intended destination , the rece iv ing
statiOn performs the same mathemati
cal ope ration. II the results cc not
match, it indicates that an error has
occu rred in transmission and the
sendi ng staliOn is notified to resend
that parnccter packet by its sequence
number.

This sy stem 0 1 e rro r detect ion
(checksum) and correct ion treseoo
ing) offers error free lransmission
eventually. Some times i t can take
many tries belore gelling a "clean"
packel. There are some things that
can help with thiS. and we'U talk about
them a lillie later.

What Do I Need 10 Get on lhe Air?

Thanks to the folks at TAPR (Tuc
son Amateur Packet Radio), who de
signed the original and updated hard-

wa re (TNC, or Terminal Node coo
troller) that made packet radio the
popular mode It is today, gett ing on
the air is si~le. Exaaly what 10 buy
depel"lds on two things: what you al
ready own, and how much money you
have 10 spend ,

You'll ne ed three bas ic compo 
nents in any case: terminal, TNC. and
radio system. The TNC is the heart of
the packet statiOn. It is the interlace
between the terminal (we'll d iscuss
that in a moment) and the rad io. In
side the box are two partS-U18 PAD
(Pac ket AssemblerfO isa ssembler)
and lhe modem,

In packet radio work , we don 't ac
tually transmit digital signals over the
air. Instead, we convert lhe digital in
formation to sound and send that.
This is the job ol the modem, which
gets its name from MOdulat&'DEMod-
ulate. It is another versiorl of wtIat you

use on the phone line 10 connect 10
SSSs and the Internet

The task of the PAD is to lake the
informalion that we want to send and
"assemble" it into packets . 11 main
tains the connection wil h remo te
station (ca lled a "virtu al channel")
and sends the data in packets that
are understood on me ot her end .
The reverse process reooens there:
The signals are demodulated in the
modem and "disassembled" by the
PAD.

This virtual circuit idea is pretty im
portant. and it is where the idea of
packet switching cernes ill. One ol the
other advantages ol packet aver other
mod es is t hat a channe l can be
shared . When two pack et sta tions
connect , a virtual channe l is lormed.
The "owner" 0 1 the real channel (the
freq uency of operallon) "swit ches"
with each packet se nt. There we gel
"packel switching." Other than having
10 wait around lor its tum, your station
lhinks it is on its own channel.

The TNC you buy will depend on
what you intend to do. Most packet
tOday - almo st all- runs at 1.200
baud . Th is used to be pre lly la st,
back when terephone modems were
mostly 300 baud . Today we thi nk
nolhlng 01 28.8 Kbls phone mooerne.
and some 01 us have access to faster

connectJOOS. Nevertheless, paelIet ra
dio does the overwhelming bulk of its
end-user business at 1,200 baud.

II your intent ion is simply to get in
vo lved in PSSS (Packet SSS) use,
and keyboa rd to keyboard operations
(a sos between individual stat ions) ,
1,200 baud will be all you need, To
day, p rices lo r TNC s range I rom
around $100.00 fOf a simple unillhat
does lhe eases. to several hund red
lor a OSP (Digital Signal Processing)
unit thai is really more than a simple
TNC and is referred to as a mul ti
mode cootroner.

In Ihe first category, products lrom
AEA , MFJ, xe mrcn tcs . and Pe e
Comm all offer good perfOf'l'l\ance lor
the ave rage user. One 01 me more
popular "beginne r" units is the KPC-4
from xannoocs: its small size and
low power requtrarnams ma ke it a
good portable option as well.

For a multimode box the selections
are more complex. II you'd like 10 get
into the HF modes (RTTY, AMTOR ,
PACTOR, and other relatively esoteric
things), you'JI need to choose cereus
ly. For the average HFNHF packet
user, the PK-232 lrom AEA is a reli
able winner. lis e xcellent Iilte ring

makes HF work easier, and its design
is well proven. The DSP-2232 from
AEA represen ts the high end, wit h
nae -ea seo. dual-port op e rat ions.
Your wallet will notice the increased
capabillt19s_

Another real option . 0 1 course, is
lhe hamlest. " you look around for
TNCs at a hamlest. make sure you
gel a TNC-2 mooes. this is very impor
tant because a TNC·l may be able 10

have tts firmware updated. but it wi ll
be a hassle, Look lor products from
the campanies mentioned above , and
you can proba bly walk away with a
good unil lor f ifty bucks or less.

The Tenninal

Tec hnically, atl you need for th is
lunctiOn is a "dumb terminal.~ One 01
the old- fas hioned "glass teletypes"
would work fine; but, today there Is so
much software available doing such
nice things that yoo reall y want a
computer. The O\IelWt!elming majority
01 hams use IBM·PC mecmres. Just
how capable the machine needs 10 be
depends upon how you use iI. Most of
the DOS-based packet soltware runs
well on a l -MB 80286 machine. You
ooo't even need a hard drive in most
cases. On the other hand, if YOU'd like
to run lhe latest and greatest 01 pack
et sottware. you'n need a machine

thai can run Microsol1 Windows. The
be st bet is to talk to lo fs o f ham
friends. see what they are using. use
jf yourself, and lhen deckle ,

The Radio System

I refer to radio ·system" because I
include the antenna. There is a greal
temptatiOn 10 take that old handheld,
blow Oft' the dust. and slick it on eece
el. This is likely 10 be a problem. It is
nOI thai it won'l work , Since it will
transmit and receive hne. The prob
lem is thai yo u may nol be able to
communicate with anyone.

OK, now you are confused. II the
radio works l ine, I can hear the eta 
tiOn I am trying 10 talk to, and it can
hear me-why can'l we co mmuni
cate? Anyone who has exoereocee
t his phenomenon knows just how
lruslrating iI is. and wants it to stop!
The problem is called "hidden trans
miller syndrome" and he re's how il
happens ...

At the lowest level, packet radio
netwo rking is based on the idea of
CSMAfCD (Carrier Sense Mult ip le
AccesstColtision Detect ion). This is
the name of the method 0 1 sharing
the channel. The mechanies Will be
very familiar 10 any active ham--you
use this technique every day. "Camer
sense" means to hsten 10 the channel
and see it anyone else is keyed up. If
there is someone on, say, the re o
peeter, you are careful not 10 key I.(l

oyer them. "Mull iple Access" simply
relers to lhe fact that more than two
slations can use !he same frequency.
This is opposed to poinl-to-poiollink
iog, in which two stations ellclusively
use a particular frequency. "Collision
Oeleclion" means that the protocol
can sa y,"hey, you guys doub led ,"
when two transmillers happen to key
up at the same time .

It is the CS portiOn 01 this access
method in w hich ha ndhelds (With
we ak transm ille rs and allen poo r
receivers)~ property participate.
A hidden lransminer is a station thai
cannot be hea rd by everyone trying
to use the frequency. Thi s mea ns
that those who ca nnol hea r will lry
usin g the channe l on lop of the
hidden transmitter. A poor receiver
causes everyone 10 be a hid den
transrTHl1er.

Because of this, beware ol hand 
heIds. Use a good omnidirectional an
tenna , and put an amplilier WIth a
preamp on that handheld it you must
use it. II everyone on the IreQuency
part icipates properly in the LAN nc
cal Area Network), everyone benefits.
Remember, this is true even 'ex- key
board·to-Keyboatd OSOS!

So if you want to get sta lled in
packet, look around at what you have
(radios and romputers). look: around
at what to buy (TNCs or multimode
controllers), and make a careful se
lection. Don'l try 10 use something in
ad eq uate , because you 'll j us l get
frustra ted and cun. Do it right. and
have lun. 73 de N1EWO. iii
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Photo A. N7LUFs VersiOtJ 1 interface boBrcJ measures 3-118 x 4-118 inches, 1
lidded II 7805 regulator at the +5V Input terminals on mine. A 9-wlf8 ribbon cable
COfIIJ8CIs 10 my Roanoke Doppler vis 08-15 connectors 10 pick 0" power; auOiO,
and parall8l data.
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became l ully opera tional In ve rsion
5.00a. Bob added routines to accept
and display bearings l rom Doppler
Systems ROF models hailing 3OO-Ops
RS-m output. For Doppler Systems
modets wiIhoUI serial data OUIPUI, and
l or o ther b rands of Dopplers.
WB4APR collaborated wllh Robert
Swain N7LUE to develop a unive rsal
intertace.

The project was so su::cessltA that
N7LUE is now sel ing boards. kits. and
complete intertaces (Photo A). - tm try
ing to make it as close to a Heathkit as
pract ical : Robert says. 1'his is my
!irst experience in writing kit-buildlng
Instructions, bul l've had lots 01 experi
ence in the military teiling people how
10 put things together:

Inside the Interface

In all 01 the popular Doppler de
signs in the ham markel, the 360.oe
gree azimuth ci rcle is represented by
a, 16, or 32 LEOs. Somewt1ere in the
controLfdisplay electronics, 4-bit paral
lel data representing anlenna posilion
and a direction pulse to latch thiS data
for the display are available. FiQUre 1
shows how N7LUE's interface con
verts Ittis parallel data to a serial out
put. AU signals are tapped l rom the
Doppler Circuils; normal ope ration 01
its LED diSplay is unaffected.

ut is a 74HC75 4-tN1lateh. nis dis
abled when the circuit is used with
Dopple r Systems, Dick Smith, and
other designs that have latched 4--t)if
d irection da la a vailable . Other
Dopprers such as tne 16 -L EO
K00VIWB6UZZ Roanoke Doppler
and the WA48VY DoppleScAnI use a
4514 or 4515 ta1Ching 4-to-16 decoder
IC, which does not put latched 4~il di
rection data onto external pins. Data is
latched by U1 lor these models,

Latched data from U1 goes to U2, a
Microchip AY31015D universal syn
chronous recerveraransm'rter (UART)
that performs tne paranet-to-senat
conversion. The output of U2 is a
stream 01 a·bit ASCII cnaraeters from

...

",".
LATCH

ua
XTA L

CLOCK

us
DATA
M<m

us
ccoer
DOWN
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,

AUOIO

"""""'R--f~DATA

Figure , . Block diagram ot N7LUEs UflNersal DoppIer·lo-RS-232 Interlace tor
RDF wif!l APRS_

'Nheo Bob Bnsiinga WB4APR first
c1ew lope.:l APRS , II was jUst for map
ping packet stations, both f ixed and
moving, lor fun and public service. He
envisioned it as a way lor officials at
events such as marathons and boat
regallas to Instantly spot the locations
01 contestants, VIPs, ambulances, and
so 00. Then he began to add leatures
such as dead reckoning 01 moiling co
jece, messaging between unconnect
ed stations, and grid-square plolling.

With the latest version, slorm track
ing nets can pinpoint their weather
spotting units, HF contesters can dis
play Packet Cluster OX reports, and
Iransmmer hunters can create muil i
station RDF networ1(s to quiCkly zero
in on jammers, stuck transmillers, and
stations in dis tress . WB4APR's pro
gram nJlS LIlder DOS (not Windows)
and can be used in just about any PC,
from a 8086 \ap(op wiIIl CGA in a m0

bile to a high-end hamshack desktop
in fIJI color.

Macintosh tans have not been len
out. Keith Sproul WU2Z has coded up
8 woltl-a!iI(e program. It roos best on
Mae-II class machines with System 7,
but wil l also work o n o lde r 68000
Macs. MacAPRS follows all lhe PC
APRS packet protocols but takes ful l
advantage 0I1he Mac's capabilities lor
higher resolu t ion maps , cult-down
menus, multiple windows , and the
mouse. A MacAPRS native version lor
PowerPCs is also available,

Since APRS PC version 3.0 was
released last year, the program has In
cluded a sfeadily improving suite 01
RDF leatures. The most ecveocee 01
eeee are the Doppler input s, wh ich

Retire Your P, otJlCtor

on a road map? While we're at It, why
nOI have bearings l rom cmer base
and mobile stenco s appear on me
same map, so you can see Instantly
where they intBfSeCl? AutomatiC Pack
et Reporting System (APRS), a share
ware computer program, makes all
this possible right now.

path , as it is called, makes the
Doppler lhri: there are sevel3l signal
sources inslead 01 j ust one. So, ee
pending on the nUtipalh where you're
RDFIOg, sometimes you will see one
steadily lit LEO, and at other times the
Indication may Hutter, wander back
and forth, or even dash aIOOOd the Cir.
de.

Then there is the mailer of knowing
eKaClly whiCh way and how tar to go to
lind signal sources. The Doppler's di
rection indication is relative to orienta
tion 01 the antenna set In a lixed In
stallation , this is the same as a bear
Ing with respect to north. In a mobile,
you musl know your car's heading ec
curately to be able 10 compute the
compass direction 01 the signa l Irom
the OoppIer indication.

A Doppler gives you only direction
data, not di stance . As you drive 10
ward the transmiller, your S-meter will
probably be pinned by lhe lime you
are within a few miles. Unless you go
to the trouble 01 uSing an RF eneooe
1or, you wi. have lew clues about how
close you are getting until there is a
sudden change 01 bearing thai tells
you IhaI you passed it!

Wouktl't it be great if ycu Doppler
indications cook! be displayed directly

Joe MoeI P.E. KOOV
PO ,." 25IJ8
Fu le!lDl'~ CA. 92633

APRS Puts Doppler
Bearings on the Map

"n's .118 a moving finger that keeps
poif1ting loWard the Signal.· Thats the
way one rem describes his Doppler
ra<Io direction finding (RDF) set. Typi
cal ollTlO6l OoppIers, his has a Circle
01 16 Ilght-emittlng ocoee (LEOs), At
any Instant, one LEO Is on, indieating
the diractiOn 01the incoming signal.

Dopplers work with all types 01 nar
rowband FM receivers, including scan
ners and handhelds. SOme include a
digital display in degrees, in addition
10 the LE O ring. Doppler antennas,
which have from 4 10 16 vertical ele
ments, are available for home use and
for easy mounting on a vehicle. (See
the resource box, )

You mighlthit* thai tunling signals
with a Doppler ROf set is as easy as
Iishlng In an aquaiUTl. Just follow the
LEOs, ri!1'It? 0C:casi0naIy it's that sim
ple, but more often the Doppler dis
play Is triclcy 10 interpret Incoming Sig
na ls are renectee and scattered by
builcIi 'OS and terrain features near you
and near I\le naosmnter. This mufti-



Photo e, A typical APRS base station RDF (tspJay on a color PC. A sourtJem
california APRS map with fT'IOfe de/ail is availa~. but a rodJmentary map is
shown here to make the beanngs stand 0CJl' clearly.

Resources for ROF with APRS

Hardware lor the DoppleHo·RS-232 interlace is available from Aoberl
Swain N7LUE, 360 Phime Road, Glen acme. MO 21061 [CMPK59D@prQdi·
gy.com]. Bare boa rds are $15 each, board-and-parts kils are $49, and an as·
sembled/tested interlace is $69. Add $3.00 for shipping. State your model of
Doppler unit when ordering. Prices are for Version t noaeos withoul data mute
circuit; future boardsll\its with this feature may be slightly higher. Kits include
sockets for all ICs. Due to wide variations among computers, an RS-232 con
nector is not provided. Power requirements are +5 VDC at 85 mAo

Complete plans for the Inexpensive Roanoke Doppler RDF set are in
Transmitter Hunting---RadiO Direction Finding Simplified by Joe Moell KOOV
and Tom Curlee WB6UZZ. This aaa-oece reference (TAB Books 112701) cov
ers all aspects of RDF and is available from Uncle Wayne's scoesreu. Anlen·
na system improvements are in "Homing In" for April and June 1995,

Bare circuit boards for Ihe Roanoke Doppler control/display circuits are
available from Tom Lewis AB5CK. 6721 Rolling Hills Drive, North Richland
Hills, TX 76180 ItIewisO dlw.nelj; and from Marty Mitchell N6ZAV, 340 Otero ,
Newport Beach, CA 92660 [n6zav@nelcom.com].

A line of wired/lesled Doppler RDF displays and antemas lor bands !rom
t0810 1.000 MHl is sold by Doppler Systems, Incorporated. PO Bo~ 2780,
Carefree, AZ. 853n; (602) 488·9755. Some models include RS-232 data out·
put in ASCll lormal; the N7LUE board is not required lor APRS inlerlace with_.

For detailed descnptions ol PC and Mac versions 01 APRS and their use
With GPS receivers, see~Ing In" lor October 1994. January 1995, and
February 1995. The p1Dgiams are available Via modem fJom many online see
vices and on disk !rom the authors for a nominal fee. New versions are posted
first on the pnmary sacs.

An Internet message eenectcr (malting lisl ) is maintained by TAPR lor
APAS expenmenters. Subscribe by sending a one -nne me ssage to
listservO \apl'.org with the text "s005cribe aprssig <)'OUr E-mad address>" ar.:l
nothing on the subject tine .

As of this wriling. the latest versiOn of APRS for Pes is 6.9, Primary srte is
the Annapol is BBS at (4 to) 280·2503. Registration fee is $24 plus $9 each lor
optional GPS and Doppler serial ir'4luts. DIsk lee is $9. Author is Bob Brunir"ga
WB4APA, 1t 5 Old Farm Court, Glen Burnie, MD 21060 [E-mail via the TAPR
aprssig].

As of this wntlng,lhe latest versiOn of APRS for Macintosh is 1.5.5. Primary
s ae is ftp.tapr.org directory IIaprfSigslBprS. Ragstration lee is S3O; dislI fee is
$10 (high density). Author is Keith Sproul WU2Z, 698 Malp)fia Road, North
BrunswiClt. NJ 08902 [ksprouI O noc.rutgers.edul·

-e- (01000000) to "0" (0 100 1111),
representing the 16 possible states of
the e-bn input data. U2 1s programmed
for 2,400-hps B-N·1 cutout. as expect
ed by APRS.

Note that no matter how many
LEO s or va rucat antennas you r
Doppler has, N71UE's board always
outputs 16 outPut characters, repre
sent ing 22.5-degree al imuth Incre
ments. U4 eonvens the senar data
!rom 5-voII logic level to RS·232 sian-

"""APRS software can process about
eight bearing seeeses per second. U5
is a 4024 binary countdown, driven by
the Doppler's antenna rotatil;m clock
oscilla to r. lis 8-H z outpu t sets the
UAAT character ou tput rale. 01 , 02,
ar.:l U7 sense receiYer audiO. pr8verlt·
ing random data output when no Sig
nal is being received.

US was adOed to the deSl9" lor srt
ueucos where APRS is transminmg
packet bearings in the same band thaI
the Doppler is monrtoring. When the
packet TNC is keyed down. the
Doppler bearing will probably be errc
eeous. The U8 data mute interrup ts
serial outpul during packet Iransmis ·
sions. 10 prevent these bad bea nngs
from being processed by APRS.

Crunching l he Bearings

WB4APR's sohware accumulates
and calculates the average and sian"
dard devialion 01 a series of bearing
samples to the nearest degree. II plots
the average as a yellow vector on the
screen map, The standard deviation
calculation gives a measure of the
qu ali ty 01 the bearing data . When
samples differ greatly in direction over
a short time, deviation is large and lhe
displayed line is dotted to indica te a
low quality bearing. The more breaks
in the line, the larger the deviation is.
When Doppler indications are steady,
deviation Is low and the yellow line is
solid. A violel rectangle al the top 01
the APRS map display provides addi·
tional bearing quality data.

Photo B shows typic al APA S
Doppler data displayed on a base
station PC screen. The dashed yellow
bearing lines trom rne KOO V Icon
were picked up during a ao.eeecnc
transmission Iro m a mobile station,
The cress-bearing Irom WB6UZZIM
could have been received and pIot:_{!
by packet or entered manually by the
APRS operalor from a radIO report .

The APAS cursor has been rrovec
manually to the Intersection of me
KOOV and WB6UU bearings . The
exact latitude and Iong~ude ol this ....
tersection is displayed in a bo~ at the
l4JPer left comer of the screen. II the
bearings are good, that Is where the
transrOitter is. Even it !he APRS map
has errors In !he location ol roads and
towns, the coordinales obtained by tri
angulation are correct it the COOrdi
nates of ee RDF statlQflS have been
correclIy entered.

Now met the " PRS base stalion
has ccorooaies lor the unknoWn SlQ
nal , its operator can noMy mobi le
transmrner hunters . Beller yet. the
base station can automatically trans-

mit a stream of packet transmissions
With bearing data 10 a group of mobile
transmil1er hunters running APRS and
their own Dccoiers. The mobiles must
inpul their locations and vehicle head·
ings to APRS for bearings to be plot
ted. Although this can be dona manu
ally, the bes t way is with the NMEA
0183 output 01 a Global Posit ioning
System (GPS) receiver.

Since mosl laptop PCs have only
one or two serial corte. hooking up
three peripherals (TNC. GPS and
Doppler) poses a major roadblock.
WB4 APR has created a Hardware
Sing le pert (HS P) mode to perm it
GPS and TNC to share one pori. You
wiI need to build a 1WO-lransiSlor data
Swrlch, activated by the Data Terminal
Ready (DTR) line on the serial port .
Deta ils and c ircuits a re in I he
REAOME_GPS fi le in APAS eccurreo
tatiOn.

To work with the serial RDF inter·
face , your copy of PC,APR S must
be reg istered wrtn a DF va lidation,
which costs an extra nine dollars over
the regular APRS registration fee.
Howe ver. there are other ways to
get RDF Inlormation into the APRS
screen Without spec ial registral io n.
Any base o r mobile sianon running
APRS can manually put its RDF bear
ing into ns stat ion position report to
be transmitled on packet. An APRS
operator can also get RDF bearings
and posit ions 01 other base and mo
bile stations via VOiCe raoo. then enter
and transmit them on packet from his
station .

Packet slations not running APAS
can put Ihetr RDF bearings in their
beacon texts. If to rmatted properly,
APAS-equipped stations receiving the
beacons will automatically receive and
display the bearing lines. The APAS
READM E.DF file gives detailed expla
nations of how to do all thls

The README .D F fi le a lso de 
scribes how to se r up remote, onat
lended RDF stations consist ing of a
receiver, Doppler. serial interlace, and
packet TNC. No computer is needecl if
the TNC Is set up to properly format
and beacon the ADF data . Three of
these stations at good receiving sites
around a c ity could give any APRS
station in !he area instant triangulation
data wheneve r an un known signal
comes on the air.

WU2Z has provided excellent RDF
feat ures in MacAPA S, such a s
mouse.<frawn bearings with range and
exact coordinates indicated in a eaia
e» . However. the Doppler inputs are
just partia lly implemented as of this
wntlng and I have no1 had an ccconu
nily to try lhem on my Mac as vet .
Ke ll h says thai MacA PRS beari ng
QUality is indicated by line color. nol
"dotledness" as with the PC version.
He has not incorpora ted the HSP
mode. but is looking lor ways 10 do it,
perhaps by the time you read tt1is. The
basic MacAPRS registration includes
serial Doppler data ir1>uI.

Get in on the Ground Floor

APAS and ns ioterface to Dopplers
and GPS are not a "plug and pla y"

system yet. The hardware and sou
ware are conslanlly evolving in re 
sponse 10 user feell:>ack. Every ham's
APRS installatio n Will have unique
chalenges due to dlrlerences in com
pulers, DoppIers, TNCs, and GPS re
ceivers. There are important control
ar.:l local ORM issues involved in set
tlOg up remote RDF sues. Your espen
ences and suggeSTions are needed 10
optimize the bearing averaging algo
rithms .

There is no way tha i "Homing In"
can cover all the nuances of selting up
APRS RDF networking. You wm need
10 read the voluminous APRS docu
mentation and plan your installation
carefully. This etten will payoff in your

being the "first on your block" 10 use a
revolutionary RDF techniQue that may
someday become a co mmonplace
way lor hams to perform public service
and serl--policing.

Both APRS authors welcome your
questions and constructive sugges·
tions. E·mail is the best way to com
munieate with them. If you write, eo 
close a see-aoo'esser stamped enve
lope lor the reply. Allow some time lor
a response, as lhey are very bu sy
hams. Let me know your RDF ideas
and expeoences. 100. Wrile 10 me at
the address at the beginning of this ar
ticle or send E·mail to me via Internel
[Homingln @aol.com] or CompuServe
(75236,2165]. iii
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close to that 01 the peaks, thereby ce
creasing the average-to-peak power
ratio. Because they do this at RF, us
ing their own internalty generated SSB
signa l, they produce a much cleaner
output waveform and more talk power
than any audio processor or power
amplifier miCrophon e. With lhe SP·
10l), however, installation is simplified
by lhe lacl thai It connects in series
with the microphone's audio eoe. The
SP- l 00 RF is pnced at USS75 plus
Ir9IQht lrom Australia. For more infor
mation or to purchase either item, con
ta ct GFS Electronics, P.O. Box 97,
Mircham, 3132 , vsaoae. Aus lfa lia;
6 1·3-9873-3777 Of FAX 6 1·3-9872·
4550. Or circle Raader Service No.
204.

the 1.610 30 MHz range.
The introdtJetory price lor

the SG -2Ooo PowerTalk is
$2,495 . For additional intor·
matron o r 10 receive a
brochure on this new prod.

oct. contact SGC. Inc., P.O.
Box 3526 , Bellevue, WA
98009: (BOO' 259-733 1, FAX
(206)-746-6384. Or circle
Reader Service No, 208.

. -

From Austra lia co mes th e C EC
model 5P·500 RF Speech Processor
Plus, designed to help achieve maxr
mum pertormance from sse radio
equipment. It can provide an 8-<1B In
crease in a signal's reaoaenny under
weak and noisy reception corcmcos.
having the same effect as more lhan
quadrupling you r transmitter output
power. The SP-500 ineorporates such
features as mutl imocle "ElK" End of
Transmission Beep (ETS) generator,
LED bargrapl1levet indocalor or bypass
switching 10 allow for "with" and -wilh·
our comparison tests. The SP-5OQ AF
is priced at USS210 plus freight from
Australia.

Using circuitry similar to the SP·
500, the lit1le SP-100 RF also packs as
much punch. Both units bring the ern 
plitude of the low-revet component up

COMMUNICATIONS EQUIPMENT COMPANY

WOODHOUSE COMMUNICATION
Woodhouse Comm unication haS Intro

duced a new are 01 specialty VHF a nten
nas. Amatell" band aotereas for 144 , 220,
and 440 MHz oner extremely heavy-duty
constructlOtllSSing 1" 0 0 , Illidl. wall booms.
and solid 318" rod elements. All compo
nents are 6061 .T6 aluminum, wilh 100%
stainless sleet hardware. A unique maldl
ing transformer and conservative antenna
design Pfovkle lull band coverage with low
SWR and good pattern response. Various
model s offer replaceable baluns, and the
ability to upgrade at a later time. All mod
els reature rear mount wiltl supplied brack
ets.

For polar orbital weather satellite recep
tion, the APT-4X4 is specifically designed
lor 137 101Hz circular pola rized use The
same heavy-duty construction is used m
lt1is-one-oI-a-kincl antenna lor NOAA and
MET APT imaging. Selective frequency
operation and good gain l igures provide
dean, noise-free images on passes as low
as s- maximum eievauco providing a tota l
easllwest viewing range 01 up 10 4,000
miles.

Custom antennas for other services are
also available, For information or product
guide , contact Woodhouse Communica
lion, P.O. Box 73, Plainview. M149080
0073; (6 16) 226-8873, FAX (6 16) 226-9073. Or circle Reader Service No. 203,

the KPC-3's mailbox; users specify
beacon start time and amount of time
between beacons. so thai mulliple
sranoos report without comsscn: the
system operator can reconftgure the
GPS unit I rom a remole ocatco. and
ii's APAS compatible. Also, Kanlron·
iCs has a sow-cost EPROM upgrade
available for earlier versions For the
crce and more inlormalion , contact
Ka ntf on ics , 1202 E. esra s t..
Lawfonce, KS 66046, (913) 8 42
7745, FAX (913) 842-2031. 0 , Circle
Reader Service No. 201 .

In clear signal quality. The SNS tea 
ture subtrac ts noise in the spect rum
where voice modulation is not present,
further enhanCing the signal. A notch
filter feature allows up to live tones to
be suppressed slmunanoously, and us
er memory (eight p reset and seven us
er programmable) allows the operator
to configure the frequency and mode
he wanls lor ease 01 operation. Sur
face mount lechlO6ogy ensure reliabili
ty in any environment.

The PowerTalk control head is de
signed 10 operate with the SG·2OOO or
SG-OOOSP transceiver. The SG-2OO
senes of SSB rediotelephones are 150
watts and 644 channels and operate in

appliances, gate s, eic.. with
the DTMF keypad on a hand
held or mobile rad io , You
can also configure outputs for
several cmerenr modes 01
operation. One mode makes
il possible to control easily
the paMitt focuslZoom fune
\Ions 01 a remole Video cam
era and also provk)es latch
ing outputs lor co ntrolling
transmitters, lights, etc. The
AK·16 can be configured with
a Morse response after each
output is turned on or oil, or

c..:c..:c..: ':::J triggered momentarily, assur.

ing you th at the co mmand
was received and executed, You can
also program the 0- to 12-<1 igit security
code and aa-ewee er CW 10 uSing a
DTMF keypad, TheAK-16 furthermore
has a serial outpul tnat converts in
coming DTMF to ASCII lor input into
your C01f'4luter.

The AK·1 6 IS sold as a fully assem
bled CIrculi board. The price is S99 and
is available from MaTron ElectfOflk:s at
(BOO) 338-9058, FAX (503) 687·2492.
Or Circle Reader Service No. 206,

MOTRON ELECTRONICS

SGC,INC.

NEW PRODUCTS·"" .....,,"'"

KantroniCS has announced the re
lease of Version 6.0 01 its KPC-3,
which offers some ctue most power
ful GPS (Global PositiOning System)
capabilities available in a TNC. To re
ceive and re-transmit GPS data, the
KPC-3 connects to GPS receivers
with NMEA.()l83 interfaces Its user
l riendly GPS capabilities are hlQhly
advanced lor maximum perlormance
and flexibility; users select as many
as lour of the GPS umt's NMEA data
stnngs: GPS data can be stored lor
later retrieval and is accessib le via

KANTRONICS

SGC, Inc. has introduced the Pow
erTalk ADSP-SNS Control Head for the
SG·2ooo or SG-20005P transceiver.
PowerTalk incorporates adapl ive digital
signal processing and spectral norse
subtraction to provide cnsurpeesed sig.
nal Qualrty on the HF bands, wiItl user
lnendty operation via LED indicalors.

The PowerTalk ADSP reduces un
wanted noise . In addition, the operalor
can ad just the frequency range by
means 01 Uppef and and Lower Comer
Irequency controls, and can then ad
Just the center frequency up or down
via the spinner knob control, resulting

The Auto-Kall AJ( ·16 is the newest
member of the MoTron Auto·KeIt prod
uct line. It is a DTMF controller with 16
relay driver outputs, DTMF to X- l 0
home control , CWID, and Morse re
sponse tones . A relay board wit h
screw tenninal bcccs. solei separately,
can directly mate 10 the AK-16 lor easy......,.

All 256 X-1 0 house/unIt codes can
be addressed, Ielting you control lights,
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•

AM & FM 2.0 Mhz - 1.2 Ghz, 2.0 Mhz - 2.3 Ghz

$75.00 to $450.00

210 Utica Street Tonawand a, NY 141 50 (716) 692-5451
<; "" " ~ ..~ ,~.

.' ~

~e1l
• •

POWER AMPS
& PREAMPS

Special Power Amplifiers for "Rabbit" Linear

ATV Transmitters - Transceivers 
Down Converters 70 CM Up

HT5 Systems - "900 Mhz" 10-15 W. Output
FM

Bricks on Boards 2 Mtrs. through 1.2 Ghz
Others products Inc. ATV samplers

Write or call for catalog

PC HF Facsimile $99

PC HF Facsimile is . simple,
y91 ccmpreh&nsi~ o.hon-wa.....
lax .~lem for the IBM PC and
compal ibl"_ ~ includes an
FS Kdemodulalor , advanced
signa l processing software,
IIJlorial al.'dio cas selle, and
complllle reference rna...... l
Just plug ll>e demodulato< Into
a _ ial por1, Install the
software mild getting FAX is .
~,

PC Slow Scan T~ev;sion i. ..
complete system for seoding
and receiving full octo< amateur
SSTV. The package inch.xleS
an SSTV FSK modem. SSTV
software, imaoe capture
uti lit ie. aod reference manual
All popular funnels are
supported inch,Kling Robol,
ScolIie. Martin and AYT. The
systemrequire. a 2$6, 300 0.

faste.' PC wilh VGA Of super
VGA display,

PC SSTV $149.95

Have It All For Only $199.95
For a limited tome we are offering both software pad<.ag '" woth a single FSK modem
!(lO" under $200 This comI:Hnalion offer will ie! you send and rece'..... all \hIl popu lar

HI' ima~ transmission moaes,
Call or wr1~ for ou r , ..... catalog. VI... and M• • ten:ard _tcomed.

Softvvare Systems Consulting
615 S. EI Camino Real, San Clemente, CA 92672
Tel. (714) 498-5784 Fax.(714) 498-0568

CIRCLE 339 ON REA DER SERVICE CARD

TO ORDER CALL TECH SUPPORT

800-328-2393 209-651-7859
FAX

209-651-5157

Visa, MC, UPS COD
Tom (W60 RG)
Maryann (WB6YSS)

(818) 447~4565 M-Th Bam-5:30pm

P.C. ELECTRONICS
2522 Paxson l n, Arcadia CA 91007

TVC-4G
only $89

SEE THE SPACE SHUTTLE VIDEO
Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TVRO's tuned to
Spacenet 2 transponder 9 or weather radar during signifi
cant storms, as well as home camoorder video. If it's being
done in your area on 420 - check page 538 in the 95-96
ARRL Repeater Directory or call us, ATV repeaters are
springing up all over - all you need is one of the TVC-4G
ATV 420-450 MHz downoonveters, add any TV set to ch 2,
3 or 4 and a 70 eM antenna (you can use your 435 Oscar
antenna). We also have ATV downconverters, antennas,
transmitters and amplifiers for the 400, 900 and 1200 MHz
bands. In fact we are your one stop for all your ATV needs
and info. We ship most items within24 hours afteryoucall.
Hams, call for our complete 10 page ATV catalogue.

Ii--II
ilil'!:ill II

1111,11
lIi l i

'illill! .If
"ll!1

I·j

lid!!
'tin::,,,II.", • • u •• ,

CALL OR WRITE
FOR AFREE

CATALOGUEI

ri-Ex®
TOWER CORPORATION

7182 Rasmussen Ave.· Visalia, CA 93291
Where engineering and quality come firs t!

/ X "
MasterCard

" /

IT MAY BE YOUR HOBBY,
BUT IT'S OUR BUSINESSI
• WT 51 -------------- $1,050
• LM 354HD -------- $1,900
• LM470 ------------- $3,658

Designed to uac 1991 - 70mph
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REPEATER CONTROLLER
With AUTOPATCH $139.95

- Packet Radio 
Portable & Affordable!

*Simple Installation

* No Exter nal Power

* S mart DogTW T imer

* Per fect Fo r Portable

*As.sembled & Tested
Model BP· (

Packet Modem
Made in US A.

DTMF Controlled Autopatch and 4 control outputs. Switch
selectable CWID. VOX or COR receiver control. Assembled
tested board. LED's for Power, I X, RX , Phone. Intel 8748
microcontroller. Board size 3.8 x 6.3 inches. You add receiver,
transmitter, power supply (l 2v), phone line, and antenna
system. Circuit board is top quality, double sided. plated
through holes, solder mask on both sides and parts legend.
Shipping S4 for UPS GROUND or S6 for UPS BLUE, COD
add $4 . For more information call or wri te 10:

~ John Bell (702) 267-2704
1381 Saratoga St. Minden, NV 89423

Wh ether you're an expeneuced packeleer or iI newcomer wanting to
explore packet for the firs! time. this is what you' ve been wailing for!
Thanks to a br~aklhrough in digilal signal processing, we have
developed a ti ny. full-featured, packet modem at an unprecedented
low price. The BayPac Model BP- l transforms your PC-compatible
computer inlo a powe rful Packer T NC .

capable of supporting sophis ticated features
like digipealing, file transfers , and remote
tenninal access. :'\lOW is the time for YOU
to join the PACKET REVOLUTI O:'i!

400 Daily Lane
P.o . BOI S210 1·800·8BAYPAC

Grants Pass. OR IIi!J!PIl ·BQO.S22-11722III
97S2.7 IIiiriIiiitI (503} 474·6700 . _

CIRCLE 27 ON READER SERVICE CARD CIRCLE 269 ON READER SERVICE CARD

"The beginner's guide to the
exciting world of amateur radio."

Visa __

STATE

MeC heck __

I CAADo EXPIRES SlI:lWoTuR£

IlC lass License Year Licensed 73 S ubscriber__

l QST Subscriber CQ Subscriber _ _

I Mailto. Radio Fun. 70 Route 202N, Peterborough,NH 03458
I ro- call 800-677-8838 (in NH cal l 9 24-0058). FAX : 603-924-8613]
II Canada add $7.70 postage plus GST. Foreign add $ 12.00 surface. $36.00 ainnail.

Newsstand Rate $18.00. Basic Scbscn puon Rare $ 14.97. G9508G99-8L ~

r.------------------------------,o YES! Sign me up right now! 12 issues ofRadio Fun
for 112.97.

Radio Fun is p a cke d

full of information to help
you get more fun out of
amamer radio . Basic
"bow-to" artic les will
get yoo up and nmnning

on packe t. AT V. RTTY.
DXing, and the dozens of Olher activities lhat make ama

leur radio such a greet hobby. You'll gel equipment reviews geared toward
the newcomer. We'll help you upgrade to a higher class license with month
ly columns designed to teach you what you need 10 know in a fun and excit
ing way. You ' ll fi nd it all, and more , in the pages of Radio Fun.

Don' t wail another minute. Subscribe today fo r o nly $12.97 for one year.
lbal's 12 issues of the only ham radio magazine that is geared especially
for the newcomer. or any ham who wants to get more fun and escuerrent
outof amateur rndio-Radio Fun.'

12 issues for only $12.97
1-800-677-8838
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This All Started , . .

NEVER S AY DIE
Conlinued from page4

a navigator who can help the driver fol·
low the route instructions, which often
are misleading , and keep exact track of
the time and distance despite frequent
speed changes in the instructions. You
can see why a good watdl and calcula
lor are necessary, We get irritated wiItt

lOday's dlgltal waldles ~ lt1ey are ott by
a mere few seoonds a month.

Not only did I import the watches,
but I also adjusted them for the needed
accuracy,

When I moved from Ne ..... York 10
New Hampshire, I left rallies behind.
rYe some great rally stories to tel, but
1'1 save them lor my memoirs. As presi
dent 01 the Porsche Club of America,!
put on rallies that the participants still
talk about. Ask John Freels WBO FBK,
if you run into him on the air.

Whatever I gel interested in , I seem
to hnd some way 10 be an entrepreneor.

Right now the cold fusion l1e1d needs
informalion, so I'm galt1enng and sel~ng

it . When I was inlo computers I pub
Iished magazines and books, started a
couple 01software companies, started a
strin g of software stores, an d so on,
When f publ ished music magazines I
built my own recording stodc . started
several record labels, got into brokering
CD manufacturing . and so on, I eam
help It. Besides, ii's allun!

and this .....as just an add-on 10 those
earlier patents. Also, JltTl beIog a very
old person (my age), the Patent Office
has a separate eacetor patents where
the applicant could well die of old age
waiting for them to act , So he promptly
got his patent.

Jim menliOO9d lhat Dennis Cravens.
a teacher trom a sma' community cd
lege in Texas \fIlOO has been doing cold
fusion research in hiS garage with l'liS
ovm money. and as a result is one of
the leading American researchers in the
field, would be coming to Sarasota in a
few days to con firm me excess heat
generated by his ce ll. I .....ent do.....n to
.....atdl.

I used to eve in Sarasota . 'NI1ere I
WI'Ofked as an engineer·anl101Jncer at
WSPB. But lhat was 45 years ago, so I
fo und Ih ings had changed. For in .
stance, my oid radio station is run by
cartridges. with almost 00 stall needed .

Dennis had been delayed a week,
so I had plenly of lime to meet and talk
'II'lth Jim. I SLn wish he was a ham so
we could .a lk wrmout the terepncee
company making so much money. Jim
is a fascinating chap. What he'd done is

take his polymer rmoospreres and give
them a very thin coat ing of palladium,
so that his cell had the greatest possi
ble errouor 01 palladium surface area
per unit volume. The result was that ,
when he passed a current througl'l it ,
the pallaclium metal 1al1ice Sll'UCtlXe abo
sorbed the hydrogen in minutes inslead
of days to .....eexs. Researchers have

...a coupe of months ago. I'd gonen found that it's necessary 10 get around
word that the firs t patent had just reo 85% of the palladium vorcme loaded
cently been issued in the cold Iuslon with hyd rogen before ire excess heat
field. Some inventor named Jim Patter- 8CfiOO starts.
son down in Sarasota, Florida, had So here was a way to get excess
pulled oft this coup. This was all tile heat generated in minutesl Jim had a
more remarkable because someone setl4l 111nniog and I cIled<ed the ioslfU.
high in government seems to have mE!fltaliOn. Sure enoug h, it was purlIng
been puning tM hex on cold fusion. ou t several ti mes more energy than

The Paten t Office has had ordars was being used to trigger the action.
trom someone not 10 issue any cold fu- Dennis arrived a few da ys later and
SiOn patents, so there are hundreds of confirmed everything.
applica tions baCked up. The Depart- Since the fl tth annual Cold fUSIOn
menl 01 Energy (DOE) seems to have conference (ICCF-5) was c::onW1g up in
orders not to grant aI"I research I\Jlds a lew wee ks, Jim and Dennis put 10·
to any school or organization that is gether a working demo system in a
permilting any cold lusion experiment· clear p lastic box and shi pped it to
ing to be done. This has caused terror Monaco for the conference. They set It
throughout the univers ities tha! some up there and had it perking for too four
undefgraduate might fUn an experiment days of the conference just outside the
whiCh coukl be construed as being cokl big meeting room. It was ~ng out a
lusion orien'ed and thUs lose the uni- minimum 01 300% more energy than
versiIy mHoos in reseatdllunds. going n, and towai'Us afternoons \41 to

Indeed, I rea d III me Rensselae r 600%_ And lhat didnl even count lhe
newsletter that snoeras there had sue- heal lost 10 the air of the room from the
cessfully confirmed the Pons & Freis- cell, the heat from the escaping oxygen
chmann claims of excess heat from pal- and hydrogen gasses, and the potential
Iadium and deuterium. But my several heat from recombining them.
letters requesting further inlormalion II th ere were any skaptics about
have remained unanswe red. even whether cokllusiOn works, this exhibil
thougIll have been a major conlribUtOr at the conterence st10lJd shut them \41,
10 the Universlly. was their hrst Execu- The instnJmentaliOn and readings were
tive in Residence, and serve on the RPI checked by SCl8ntists from 15 countries
Council and the Board of Overseers, and the results coof irmed. However, I'm

I calle d Jim Pal1erson to l ind out put in mind of the little problem Galileo
more about his paten ted cold fus ion had . His fe llo..... scientis ts refused to
0011. It seems that he sneakily did nOI look Ihrough his telescope. Pasleur had
mention cold fusiOn in his patent awIi- the same problem when he tried to COO<'

calion, but did stlO\III substantial exooss vW1ce ItIe scientists of his day that !here
heat nthe data he presenled . He'd <Do- were germs. He couldn't get them 10
ready had patents issued for his pro- loOk through his microscope. Today
cess lor manufactUring microspheres , many scientists are so completely con·
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vinced that cold fus ion is imposs ible

lhat they won' even look at a womng
demonstration.

The Patterson patented cold fusion
cell is just the beginning , Lacking an ac
cepted theory as 10 why the excess
heat Is happen ing, researchers are
worll ing empirically, They need to test
other metals, electrolytes, tempera
lures, pressures , Voltages, RF excita
tion, and so on. Will this worII better at
3ClO" C than at room temperature? And
so on.

Jim has improved his rmco scnees
by first coating tnem wilh coppe r as a
base, then niCkel , a layer 01 paladium.
and anolher layer 01 nickel. The mel
keeps tile palladium from flaking olt,
and iI loads with hydrogen almost as
wefl as palladium. The minute amounts
of palladium needed for the cells saves
money over using palladium bars or
sheets.

But here's an area of research lhat
any inventor COIAd get into lor peanuts
and have a good chance at coming \41
a big winner_Bil Gates saw his oppor
tunity when the mcrocomputer industry
was at about this level of developmenl.
He'd written a Basic interpreter for the
8008 chip as part of his lab work at Ha r
vard. Then, when the MITS Altair B800
computer was introduced and .....as in
desperate reec of software, Bia 1el1 cd
lege 10 worII at MITS and the rest is res
Io<y.

Steve Wozniak saw the need for a
single-board computer instead 01 the
oid mcmer-eoarc system with pluq-m
modules for everything. He cooked one
up et home. Steve Jobs sa..... the poten
tial and together they made hundreos 01
milliOnS. Gates made bilious. History is
all set 10 repeat ..... ith the co ld lusion
Iiekl escept jnat it is gcmg 10 grow to a
hundred times the size of the computer
industry. Irs going to shoot into the tril·
lions.

I was lhe re right from the firsl in the
compuler explosion, publ ishing maga·
zoes. I'm doing the same in the coklfu
sion lield_

Monac:O

Around 200 scientists gathered for
the conference. I already knew most of
them from the last conference on Maui,
so it .....as fun getting together again to
talk. Six: members of my bcaru 01 sceo
~Iic advisors where there . . . from Be
larus. France, China. India, Japan, and
the US,

Yes, 01 course I gol a 3AlW2NSD
tiCket so I could get on an with my HT.
They do have repeaters in France and
Italy that can be reached from there.
but the conference kepi me 100 busy 10
~te as I'I'lUCh as rd have liked . Pa
~ were beflg presented al day brig,
and II1BfI in the evening 1read through
other papers, read a lew relevant books
I brought a lon g, and even ma naged
some writing wilh my laptop.

Mosl of the papers presented at the
conference showed progress, but none
.....ere as eye-opening as the Patterson
demonstration. And that was the only... "".

Sherry and I made the trip via l on
don , stopping olt for a day of rest, see-

ing two London shows, and gelling to
gether with Ray Howes G4OWY, who is
boltl a 73 and a "Cokj Fusion" reader,

From there we took the Chunnel train to
Paris. 11 topped out at 181 mph, whip
ping through the Chunnel in no time , It
turns out there isn't much to see in a
tuooel uoess you are in Disneyland or
Coney Island.

The trip 10 London was a long one.
Sherry used the ftl8l" miles garnered by
using our MasterCard so we could go
first c lass, We charge every business
expense we can to the card so we can
tty lor free on the flier miles. But the only
seals available forced us to tty 10 Hous
ton from Boston , and Then on 10 tee
don. ThaI added about eight extra ltying
hours. Flying and leading hours, actual
ly In first class, they keep the food con
ing. By the time we got 10 l oodon we'd
eaten our !ill and had enough ieft over
10 carry us for a couple more days.

The next day, after gelling to Pans.
we took the high-speed TGV train to
Nice , and then the local 10 Monaco .
Monaco is f.-.e, excepllor two things, If

you donl gamble there is almost noth
ing to do. But They made up lor that wrth
high prices. Would you believe $4 lor a
Ha.llgen Dazs cone? A painful place for
a known skinflint like me to visit.

We did teee a bus tour where .....e
visited a perfume factory with a huge
sales room, and the scene 01 Princess
Grace's fatal accident And mat was
abOU1 rt for Monaco. My bags were SO

slulled and loaded With the most recent
issue of my cold fusion magazine that I
didn't have room to bring a low band
ham rig and antennas . Nor the lime 10
get on the air if I had.

The trip did give me an opportumy
10 finish Lemer's The Big Bang Never
Happened. which I've mentioned De
fore. It completely demolishes the Big
Bang Theory of how the universe start
ed. But even more important, Lerner's
explanation of how solar systems get
started made sense . He shows the
equations invo lved in the ptaema
like acnon that forms them and then
goes on 10 show that ee exact same
forces have lormed the gataxies and
then-going up anomer level of abo
suacuon-, the super galaxies.

The same eq uations also worll for
laboratory·sized plasmas, and are de
nved from Iluid mechaniCS This is the
same scece that Maxwell used in de
riving his tamces equations lor mag
netism and radio waves But the Thing
that really hrt me was the cooceor01the
plasma, with its tight vortex in tile mid·
die spinning down, then spreading out
an d back up to go down the vortex
again. This was exactly the same dra.....
ing I'd seen in Phillip's Direct Perr:ep
/JOn 01 Quarf{$/ This slammed from the
work of Besant and Leadbeater as ptb
kshed in 1895 when they mectrtated on
the makeup of the atom, They were
able to break il down into what we to·
day call subquarks and describe their
action as we know it now. And it .....as
exactly the same as thai geoerabng s0

lar systems and galaxies!
Here might be the answer to cold fu

Sionl The main problem has been how
to get two prolons to get together, and



that meant overcoming the Coulomb
Barner between them. Physicists have
belieYed thai the only way to 00 thai is
to gel the atoms up to hundreds 01 m~

~ons 01 degrees so their energy would
be enou gh to break the barrier, Thus
the $ 10 billion or more so tar invesled
in hol lusion research.

Bu1 suppose ee energy generated
In the plasma vortex is enough to break
lhat barrierl That would allovrl fusion 10

lake place on a mceo-scae. giving us
the heal we see.

Th is would also help explain Why
SCientists have been seeing similar re
sults lram sonoluminescence and hy·
drosonic research. And it would tie In
with the scientists preaching baI Iigtl l

ning anr:l pIa.smoid acIion.
rve run my theory by severaJ experts

and have been encouraged to propose
it In my magazine. The idea of a non
sci ent isl l ike me solving a problem
which has been baming Nobel prize sci·
eobsls is exciting, buI I'm prepared lot
the bubble to be burst. It eoes make
sense on a conceptual level. so we'll
see . II helps lie a 101 01 loose eocs jo

gather.
I'll tell you this, if I was maybe 10

years younger I'd be sanlng up my own
lab and going after some patents. The
field is wide open and there'1i a1rTVJS1 no
competition in Ame rica . II 's tne
Japanese who are making the most
progress, buI men~ government is
supporting them. Now, I wonder who it
is in our gov8fnment who has put us so
lar behind, and who paid him 10 do il?

They got so angry when ltley were
humiliated by the media after sevaral
labs were unabie to confirm Iheir cold
fusion reaction thaI when Toyota came
aJoog and ollered to build them the lab

01 their dreams anywhere in \tie wortcI,
they left the comtry_They're now flap
pity worlYng in their $10 miliOn lab on
the French Riviera, no!: far from Nice.

A year ago, on a B8C documentary,
Or, Fleischmann showed a cell a lillie
larger than a The rmos bottle. "How
much power can you generate with
thai," he was asked. Dr. Fleischmann
resporMied ,"Oh , aboul 10,000 wans.
The in1etViewer then said , "And heM" 01
len wil you have to refuel it'?" The an.
swer: -About every l en to Ihe fifth
years."

Pons and Fleischmann were com 
pletely silent about lhelr progress althe
Monaco conference . Indeed , th ey
locked up their nearby lab so no viSilors
could see it lor the duratiOn 01 the con
e-eoee. Ths boIslars my suspid on that
Toycta wil be coming OUI with a car in a
lew years with a sealed engina lhat will
never require any fuel. Just lhink what
lhal will do to the car market! It'll go
100% Imporled cars In short order.

A ham Introduced himself et the con
te rence. He said he was there ' rom
wal Street. IooiOOg lor potential invesl:
ments. Wei , eYen at this early elate ee
sharlls are circling. I watched one guy I
personally know to be a real sleaze
sneaking around, talking with scennsts.

urging them to 00 bus iness with his

"""pony.
Ott wei , this isn't realty ham stutl, so

you're probably not interested. Please
lorgiva my enlhu siasm and my pushing
you 10 gel involVed with making money.
Ws just that money Is so easy 10 make If
you keep 'fCNI eyes open and go with
ee tide instead ol figttting it.

Disneyland - PIorls

Since Sherry and I have done tha
Anaheim, Orlando, and Tokyo Disney·
lands, n seemed only reasonable 10

take a day on the way bado: home and
see heM" the Paris Disneyland slacked
up. We did llOI pick a good day_Easler
Sunday was cold (40"), wercest. and
M"ldy_And the place was packed sdid.
We didn't even by to go on most ol the
rides. For Instance, the train around the
park had a ooe-hour wailing line. And
than we Iound thai It went behind mosl
01 the par\( areas so there was liWe to
see on the Ien·minute riDe .

What sulpOsed us the most was the
food. The klod 81 all 01 the other Disney
parks has been firs t rate. Here it was
sirfllty awful. 01 course it made up lot
mepoor quality by being expensive and
our having to wait in long lines 10 get il.
Imagine 50 people in line lor a simple
ham aoct cheese sandwich. At most of
the klod places it was like McDonald's
when ten tour busses stop at the same
lime . Mobs twenty people deep.

The entry lee Ie the par\( was about
$50 each. Oh well , now we've been
there and done that

Do You D1Ire?

You've read aboul people who are
so temlied of going out that they never
leave lhelr homes or eoernreors. even
having all their food delivered , Well ,
many of us are imprisoned like thai by
our minds. keep ing us Irom venluring
out 01 0tM" comlortable, setI-constructed
worlds. Our habits help imprison us.
The aim 01' most of my editorials is to
open cIoors lor you so you can get a
peek at wnars out there in ee way 01
adventure and excilement. Fun.

I try to en tice you Into Irying new
thing s. New Ideas. New modes. New
bands. I despair when I talk to hams
who have spent their ham lives on jJ$t
one band, or just with CW, or phone .
Here, look, I say, how about trying this?
And I point out that I know it's fun be
cause I've done il. I've been mere and
done thai , so I know you can , and I
know you'Qhave a ball OOing il.

Some readers react by saying, hey,
maybe Wayne's right, I should give that
a try_OtheIS. looking lor an excuse to
do nolhing , say Ihal ir s just Wayne
bragging again.

My lalher wa s a dillicult man. He
made lile miserable for my mother. II
she prepared the same breakfast twiee
in a monlh he'd rage <tloul gelling the
same thing every morning. So break
tasts were always a surprise. Fried
mush with N ew Hampshire maple
syru p, Ph iladelphia scrapple, eggs
Benedict, poached eggs on New Eng
land red flanne l hash, corn mull ins,
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Satisfaction guaranteed or money
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of 73 without several hundred
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com pancakes, French toast, and so
00.

It was th e same l or d inner. No
restaurants provide such a varied menu
as mother served, It might be bratwurst,
pigs knuckles, turtle steaks, hash, roast
pork. duck stuffed with peanul dressing,
lamb shanks, and so on. Meals were an
advenue. I don't think she ever served
hamburgers or plain old hot dogs. It
migtlI be a ham $liCe with Boston baked
beans and Boston brown bread.

I remerrber when I went on my first
Boy Scout camp ing trip to Slaten Is
land, They had lorests over mere. The
oeer SCouts COCiIIed hot dogs over their
!ires on poinled slicks. I brought along
the mak ings and whipped up a ueu
dous Lamb stew over my fire. 11 never
0CCUfT8d to me 10 bring hot dogs.

So, here I am, oong my best to get
you 10 enjoy some of the things I've en
ioyed. Whenever I discover something
thaI's lun or exciting. I have a need 10

share iI. I wan! everyone else 10 experi
ence that same feafing 01 excitement.
So I write aboIA the books I've read thaI
are just too wonderlul not 10 share. I
Wfile about hamming over 0Uf satelijles.
I write about scuba diving and skiing.
They're both enormously exciting activi
ties. The English language is terrible
when it comes to trying 10 express feel
ings. so I don't know how to explain the
ttril 01 being a good skier and headng
down a hill at breakneck speed. Or
racing a Porsche on the NUl'burgring.
Or going on an Arriean hunting safari.
Or exploring the run or ham teletype, Or

visrting Swaziland and Lesotho and gel

ting on the air to tackle the pi\e\4lS.
As I've mentioned recently. 1 tinally

sat down and made a fist 01 the diller
ent ham activities. 1 was able 10 come
up with 53 dirferent activities Ihal I've
enjoyed, and 20 more that are st ill
ahead lor me. Every one 01 those is lun
anct iI's a rotten shame that so many
hams are stuck in one fillie comer 01
th is grand hobby.

When I give talks I ohen ask lor a
showing of hands for different ham ac
tivihes. HfYoN many here have made two
meter aurora contac ts? How many
have been on our ham satellites? How
many have venn--ed aIloVe 450 MHz?
How many have mountain-topped on
VHF? How many have workecI over 300
coun lries? How many have won the
Sweepstakes contest lor your area? A
OX con test? A VHF con tes!7 How
many have worked cress -cane con
taels? And soon.

Frankly, I get di scouraged when I
see so Jew hands go up. How many of
you have been on a OXpedition s0me

where? A~Ie hanOs . Doggone II . It
doesn't cost much to go someplace and
work. the pileups. SI. Pierre is near the
east coast and easily accessible. The
Caribbean is packed with smail coun
tries thal'l generate pileups. If anyone
thinks it costs a bundle to visit eeee
places, they haven't been reading my
edilorials or my Uncle Wayne's Travels
reports. Yeah,they're chintzy. I WfiIe the
stores of my travels on my MaCintosh,
prlnt 'em out, and then photocopy the

reportS. Well. they sej by the eceeee.
not by the zill ions, so that's the only
practicaJ way 10 do II.

In my reports I show how thrif ti ly
(cheap) one can travel. How about a
trip Sherry and I look to Munich, where
we ren ted a ca r. dr ove to Vienna,
Krakow. Prague, and back 10 Munich in
the middle 01 the winter. We had urst
class seats flying over and back, and
the wI'lOIe works, M'lcluding the car. h0

tels, some great meals. and wonderful
visits with the hams in all those cities
cost under $1,000. Impossible? Heh,
heh, not when you know how 10 travel
thriftily,

A couple of years ago we made a
reetesue bi rthday present l rip down
through 11 Cartlbean islands. meeting
hams, getting on the air, and SCtba 00
ing most of the islands, The whole thing
cost peanuts. Yes, I've wrnten up day
by-d ay re por ts. I wrote 'em up to r
friendS, but when I sent copies to some
readers they wanled more Jar friends.
so I macle up a bunch and I've been
selling 'em.

When Sherry and I arrived at the
Mbabane airport, I said. "WfYoN, I sure
wiSh lhere was some way to gel more
hams to visit a fantastic place like this!'
I said the same thing when we vlejted a
nallve longhouse in lhe mountains 01
Sarawak, comple le wilh the ir enemy
!rtle's skuls hanging in the big rneetng
room.

Yes, I've eaten the poisonous blow
fish In Japan and fried baby birds in
China. I'm game for just about anything

on the menu in any country, How about
you? HarT'tMXgef'S, ell? And are you the
one who's been on 75m phone check
ing lnto the same net for the last lew
years? Are you the one stuck up there
on 2m with a Tech ticket? I've been lis
tening to you when I vis~ your area and
I don't hear much diflerenl from what
I'm hearing on c a. except met some
times the language is IIII'OrSe on am.

Take a lOOk through the ads and
stiCk a toe outside the door. Try packet
Sure, iI's scary at f irst , but then so is
you r fi rst sha rk wh en you're diving.
Pretty soon you'll be in the swing of it
and having the lime of your life. And as
a diver you.. be sull'OUtllled by shatils
and be just as excited. II turns out
theire just other big fish, sharing lhe
ocean W1Ih you. AncIIhan a huge manta
ray fties by and you win never be able
10 cescrce the reeling that gives,

So I'm going to keep right on brag
ging about the things I've done that I've
lolm exciting, hoping I can gel you 10
reactltor thal door knob and peek out.

In my music magazines I've been
doing ee same thing, There's an awl~

tot of rotten musiC cct eere. and a few
realty exciting pieces. A rew rea! gems.
So I lislen to as many new CDs as I
can, and when I tind something whiCh
really gets to me, I do eYef)'ltliog I can
10 get others to at least give a liSten. I'm
put in mind 01 poor old Gal ileo. who
couldn't got his lellow SCientists to even
take a took through his telesoope.

Not !hal the situation is much diller
eot in the cold tusion field, where old·
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Fo r d etailed information and price s , ca ll o r w r ite for a our fre e cata log!

U NEAR AMPUFtER S

... ELECTROMAGNETIC FIELD METER
aeecee ex p osure to polentlally harm ful

electromagr.-llc f l.,d . , AlphaLab'. handheld TriField '"
MeIer mea.urea AC electric fie ld. , AC magnetic f ields
and radiO/microwave power denslly . Find ground faults ,
AC ecrrent wlr.a or measure hlgh·fleld generltors wilh
the Magnetic seltlng (.2 - 100 mill igauss, 60 Hz); Ident ity
poor ly ground ed o r shielded equip ment, high VOT o r
uucrescent light fields, distinguish hot VI. ground wlras
with Electr ic seil ing (.5 - 100 kVlm, 60 Hz) ; measure
anlenna rad iatIon panems, leaky m icrowave ovens, etc .
on RFlm /crowava sell ing (50 MHz to 3 GHz , .01 to 1
mW/cm2j.

Electric and mag r.- lIc settings are o mnidirect io nal,
measuring full magnitUde 01 f kl lds without the need 10
raorient the meter. Price 01 $145 Includes deli very and
o ne-yea r warranty.

A1phaLab , 1280 South 300 West. Salt Lake City, UT 84 101. Call
800-769-3754 OR B01-4B7·9492 lor speedie r se rvice or Iree
~eratlJ"e on electromagnetiC radiation health risks.
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Ike to do, and settle klr lhat:
l'tI next be peOOrn'Wlg at the E~

no Hamfest (Alberta. Canada) on July
1. WeM. the Dayton HamVenlion gang
seems to be so angry with me lor not
exhibiti ng lor a couple 01 years that
they're not about to ask me to speak,
And the ARRl has always done all It
could to keep me away lrom lheir con
ventions, and they COlIrol almost an 01
'em. Unless there 's a oonItict with my
schedule, I generaLly accept speaking

I'8QU8SIS where Itley'1 pay '"" expens
ee. At one lime I et'Iatged 51 ,000 plus
esoeosee. but that brought me so many
req uests to speak that I had to stop
charg ing. Jean Shepherd K20RS. un.
doubtedly the best ham speaker in hts
tory by a huge margin, said he got lar
more allention and requests to speak
once he set a sll" p rice on his time.
And he was treated like royally insteacl
of dirt when he spoke.

Whal can I do. IOf InSlante. 10 get
you 10 try your hand at using some 01
our ham satelliles . •. and then writing
about it so we can get more hams to try
'em? Or are you so used 10 eating the
same break fast every morn ing an d
han'bUrgelS lor lunch that your sense of
adverltL«l has atrophied?

!vtyway, ctlecI< out '"" travel reports
n the Uncle Wayne's Bookshelf ad, and
you might even want kl suck in on my
non-Oaykln 9O·minute tape talk. Or not.

L.ong Ago

When L l i rst moved 73 to N ew
Hampshire from Brooklyn in 1962 . just
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A gOOd posit iv e approach to our
problems might aetuaQy get people to
start thInblg in Ienns 01 lq:roving our
country and states, and tocome up with
eve n more creative so lutions to our
problems. I'm certainly not the only one
who can do that. It's just that there Is no
forum lor anything mere Innovative.

I'd also be pushing hard 10 get every
school in !tie country 10 form a radio
dOCI. and to help kids 10 get their ham
ieenses_But then, I'm anxiouS to c0m

pletely reinvent our whole school sys
te m and make it so kids can go to
coItege with no tuibon required (and no
public funding, either). I'd be reviewing
exciting books I've tound, great music
most people have. missed hearing
about, and so on. I' m a pretty gOOd
salesman; otherWise. my talks at Day·
no woukln·t always pack the room. I've
always puled the biggest crtJM:1S 01 arrt
speaker. I'm enthusiastic. r m selling tun
and excitement. And I know what I'm
talking aboul because I've been there
and done that mysell. I've done my
homework ,

A talk radio show sounds like fun,
bUt Sherry points out that a t 73 years
old , and busy editing and p!A)liShing 73,
Radio FIJfI. "CokJ FusiOn,· and a bunch
01 ott'ler Ihings. I haven't got the tin'I8 to
do a daily rad io show also. She also
poinls out that it took Rush ye ars to
boild his big audience. and I probably
haven'l got that many years lelt. Pur
ther. a daily show would keep me lrom
traveling. She 's right. Well . maybe L'll
just make some IaP8S 01 the shows I'd

0lGfTAl. FIElO $l'RENGTH urnR

FS73
"SIGNAL CUBE'"

H9:' ' 0",-,'- !<lsi, .......
~ ..__.-

NYE ENGINEERING CO. INC.
4020 Gall Ocean Drive Suile Wi06

Ft laUderdale, Fl33308

_ .. USA [' : : .,

Phona: 305-566-39lI7
FI X: 305-537-3534
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Am> Ante Ind udes
W nna Shippinf

1461 Peacock PI. (303 ) 6 63--54 85
Love land , CO 80537 F... (303) 663-5065
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• FIelawe_asu_ .~ trom 60 Hl IO !he GHz taroge ....:I
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l8lwd lllInd with no......-.g~.

• .............~ lipo. ........ seIS"""" MnSiIMIy
(AI "'l:fI gIlfl wlDr'oQl. •• iOoeo't R oF. "... !rom lac:II
_ron ... inlk:lITe an h lisplayJ,.

•~ -.leMI eli.....,.. need lor • ooun1~.
lAlingle antenna type field strength ,,*-r VIiOzes the
person holclng Itle un~ u 1Ilecoun1erpoosa).

• Conalstent and repellabll "s<ifIQI can be obtained
with !hit Nye Enginee""';l unit since rt II not necessary tor
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he's shortening his lile .
Speaking 01 money, il iI had bee n

iqloI1ant 10 me, I'd probably have shol
myself when someone I trusted did me
out 01 over $100 million. I didn't smile.
and It was a terrib le shock, but I lived
through rt . I lived through a $20,000 line
Irom the LRS (over 20 years ago) lor
something that they knew I hadn'l done.
And I've lived through a more recent
pial by some trusted 8fl1lIO\'1'es 10 put

me out of llusi'less and texe my PlbI
cat ions aw ay. Heck. 40 years ago I
IiYed through a partner deslr'oying a 520
million bestness I'd bUin Irom scratch.
And I' m still sm ilin g and enthusiastic
aboUt doing new things.

For instance. I've been listening to
Rush Umbaugh during my lunch-lime
drive 10 and from the office in PeterbOro
ough. He's got one heck 01 a big audi
ence. W&I, t think I can put on as good
or better a $hOw. I've got eocese cees
on how we can fix most of (U more se
rious SOCial problems. such as how 10

eliminate drugs as a major American
problem, How to cut our prison costs by
at least 90% and have the crimi nal s
help l und our police and court costs.
How 10 cut health care costs by over
90"4. How 10 get our bureaucracies 10
cut their costs to us by 50% withn!tYee
jeers and enthuSiaSticaQy help kl do it.
How to make Congress actually tum
honest How AmeriCa can provide al
most any am ount o l lore lgn aid and
make a minI doing it as well as improv
ing the wor1d. How to end welfare with
everyone winning . Siull ~ ke that.

Order HotL ""
8013738425
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Wle SCientists who "know" thai c:oId fu
sion is impossible because there 's no
theory whiCh can explain iI reluse to
look at the resuns 01 laboratory tests.
They "mow- that II excess heat has
been claimed to be produced. the ex
perimen ters must have made some
stupid mistakes .

So you call put my urging you 10 try
15m DXing or 'AOl1Ung a lew states on
10 GHz oown to the same okl Wayne's
bragging , or you can accept iI as I've
been Ihere, done that, and it's tanlaSIiC
lun you shouldn' l mi ss . I'd ten you
(again) about the astounding COs I've
produced 01 Scott Kirby play ing Scott
Joplin's music, but my legions of ce
traClors would claim that I'm just trying
to make arcmee buck. Since money
has never been a driving force lor me.
thai a lmost gets me upset. Don't you
hate it when someone accuses you
falsely? SI.rveys of emepreneurs have
always shown that they are driven by
the n&ed lor results. and nol: money. So
I'll keep trying to get you to enjoy the
things I've found exciting and the heel
drag gers will po lnl In d isdain at me
braOlling and trying to seu my book,
booklets, COs, and so on. Your choice.
6IJt youll IiYe a 101 longer il you haYQ
!un IIlriIh me than il you hate. And you..
be a 101 better person with whom to Iiv1I""'_ .

When I gel angry IettelS, I'm sad be
cause I know that this person Is an an
gry person and I'm not the only target
by a long shot. His wile, kids. and cc
lNOI1IelS have to share his ang er. and
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an incredible view looking OIA oYer lhe
New Ha"l>Shire mountains? Yes, we"
actually pay someone to 00 this. we re
ally should be charging lor something
this great.

If you're Interested, drop me a line
telling me about your ham experience,
kIWer-<:lirTt*\g agiMy, and assuring me
that you are rtOt a smoker or an alco
holic. Address it k): 73 Tech Assistant,
70 N 202, Peterborough NH 03458

'1 07.

Gel Rieh Slowly

Getting your articles published In 73
and Ra<1io Fun has a~ of benefits.
FlrSlly, there·s the piItatIce we pay for
articles, whictl you can blow all out of
proportion to your lamity and lrieOOs,
pror.ing to Ihem thaI amateur radio not
only is fun, but is profitable, too. Bene
' 2: II you ever go for a new job. you'll
find that every published article you can
sh ow will , on the average , resunm
aboul $1 ,000 more per year in you r
paycheck. Nice cumulative benefit. A
bonus is the adolatioo you will get on
the air and al club meetings.

What kind 0 1 ar ncres 't Well , of
course the most popular, even with
parts so hard to find, are simpla con
struction projBcts. OXped~ions and ham
adventures make great reading. 100.
We're always looking lor interesting re
ports on new equipmanl, plus any lailty
simple modit icalions you think might
benefil others. And I woukl like nottllng
better than 10 have soma guest editori
als I could publish (lor free). III
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~t3'a..a~
ChBlles Byers K3IWK

5120 Harmony ercveRoad, Dover, PA 17315
Phone 717·2924901

e.r It 16Ptll "".3OPM EST. f -.
·~Aw.b""·

Chassis Kits Rack SheM&
C8blnet Kits Rack Equipment Cabinets
Assembled Cabinets Antenna Grounding Kits
stope Box KlIs Tower Mounled Boll" Kits
UHF & VHF Antenoa Dipole Hangers
Power 0Mdet Kits Olh&r endosures

Small sheets AJumioom and Brass

The World of Ham Radio
Cal~ign May95 Database

Order Hod...""
al l JD ecs

had the time of OLI" lives while • lasted.
$averill of my aIurmi have gone on 10
be successful entrepreneurs.

You better believe that the lobbyists
in WaShington lrom MexiCO and other
low-wage countries are push ing
congress hard 10 Increase our minimum
wage. Every clolLar it goes 14) will mean
milliOnS lor their countries, and more
welfare and unemployment problems
tor us.

One alternative is to improve ou r
school system so we'll have oener-ecu
cated and better-skilled workers to en
able us to compele more ellectiVely in·
lemalillnally, but here we're up against
Ihe most powertul klbbies in Ihe COU'I

try, rhe teacher 's unions. ....nd they're
oofalingty S4.q)OI1ed by ee mass ign0
rance and apathy of voters.

Say, it we move the minimum wage
up to $15 an hour we'll no longer have
any pov8f1y, right? Who could possibly
be aga inst that? If they move i110 $20, I
mighl even oonsicSer 'Mll1dng again.

Help W.nted

Ham nn-ana is "WOOOng" lor a ham
magazine, where you get to play with
the latest in ham gear and help guide
the Whole hobby. We've a spot open for
someone as an assistanl tech editor.
This wi. include updating the W2NSDl1

ham shack and getting it loP notch with
packet, setenne com mun ication s,
SSTV, our repealer, our BBS, and one
whoppIng sig nal on 20m. And hOW
about a nice apenment we have avail
able right neXl to the station? One with

.....,...._---- ..._ _ .._.__ IIUo. ~_._

..- - ...-..._------_ _ _ _ _ _ ........... .:e-. .._ ...
......._-_ .._----_.._-- - _ ..__....

Tl s.s-e,==,W;·IOUZU (208) 852.0830
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S ROS~~~RIBUTING COMPANY

~""""TtJ.22A.TK2 _ CORDURA CASE

$235.00 - -

ComerBeam?
SII.rR < 1.2: I aaooo !be buId
C*n of a 1S ft Yagi
So d.....--ooa7 'l
«I dB f fl>lll -iO Back IYIIO
6(f' tvJf-jlOWa" &amw ldth
~lJ dllUlly ID .......
\~:rtIC11 or Horizontal Pniariulion
2melers $14 ' . no MHz $14$. 70 em SI IS, Dual 146,14 ~O SIM
~igha only to 11>5. Add $11 Shippinll & Handjjn~, InfOSl.
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F,!f;!.f{o.!2~U.,~I!.!!fl;.,!!?
The... wem up in the trees.u ea.... :IS diro1es. A low G3 RV
looKcare of evef"' thin,g close ani:lthe R.ll fSquares made
my ORP a btl Signa l tot the long hop' east and west. On
10 and 15 It oughl J had a c(lnll ~il. Try a HalfSquare!

10 MU M 17 M 20!\of 30 M 40 M 1:'
S40 $.IJ $46 $50 S60 $70 P.t H
InfOPak SI- Plans: Tech."lcHe In-S7ppd USA.

AntennasWest Orde. Holllne :
Boll: SOOt>2·S. Provo ur 8460S 801.373-8425
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beseets or $hOYII1out the terse stalls .
Tedsy came down from the mountain

one day and asked it I rrWIOed if he puI
14) a vee beam lor six meIers, aiming it
down Ihe east coast. What could go
wrong? I said su re. The nell"tthlng I
knew a lew weeks later he'd cutdown a
couple cceen big eeee to make a path
lor the two legs 01 his vee beam.
Worse, he'd miSCaloM*, a bit and the
beam was actually aimed at Bemuia,
so no one down the coast cookl hear
him.

I remember him walking up wi th a
broken yardstick in hiS hand. He looked
at me sheepishly and ell"p la ined that
he'd had it in his mouth and walked
lhn:lugh a 30" door.

One day me government arrived.
They'd had a c::orrplaint about my pay.
ing less than the min imum wage . I
pushed them to find out where the com
plaint had come from and Ihey said It
was the ARRL in Connecticut. They
said I'd have 10 stop paying the hams
.....ilh the room and board and $20 a
week, pay them regular wages, ancl
charge them for the room and board.
And the alter-school kids would have to
get at least tha minimum wage.

I automatad th e collating and ad ·
dressing of the pl.tJlications I was print
ing. thus getting rid of the school kids.
The hams wer'll replaced by local peo
ple doing most 01 the worlt. No more
room and board. No more fun. And
wil1lout the gang 10 keep the ham shacil
up on the mountain operating, 1closed
it down aod sold the place. Well, we all

BULD IT-THnI'OPERATE ITI

NEW LOW
PRICE!

";;:Quar1erl--:C-'-y$IO/yr.

hambrew
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• HAMBREW Contests
• From Kits To RF Onlp • New Prod_cb

• Free Classlfted Ads To S_bscriben
• Dnlg_ Awards For A_ leu B.Dden

FOR AMATEUR RADIO DESIGNERS
AND BUILDERS

• HF· QRP· UHF' VH F· RCVRS
• XMTRS· RO· ANTS.' PROfECfS

SIS/yr. (Canada,. Mexico) • S21/yr. (lntrl.)
PO Box 260083 • lakewood, CO 80226

VISA • Me onl , 1-303-989-5642
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two years alter starti ng it. I h ired a

bunch of c:oIege-O"opol hams to come
work lor me . I paid $20 a week, p lus
mom and board. 1had up to eight hams
living in my 40-room house and we had
a great time. I cooked the meals, we
put out the magazine, and we set up
one heck of a ham station .....ay up on
MI. Mona<nx:k, a lew rTiIes away.

'Nhen I bougtt a sma. oIIset press.
_ started also putting OIA a small VHF

magazine, a ccesesier's magazine, and
one for clUb newsletter editors. High
school kids came in after school and
helped collate, stap le, and address
these publications lor 50e an hour.
They got some spending money. It
helped keep them ouI of lrouble. And
lhey got '" seamaboUt the responsibili
ties of worU'Ig.

I had one ham wor1dng wiltl us who
was so much trouble that I linally gave
up and tried to fire him. He pleaded w~h

me to let him slay and keep wor1l; ing
Without any pay. Being a SlX:ker, I said
rd give it a try. ....lter a couple weeks I
k*l him he waSll1 wor1tI anyth ing. He
then oIlerect 10 pay me S20 a week MI'd
Jel him stay.

I finally agreed 10 lei him Slay If he'd
live in my house up on the mountain
and help clean oul1he brush around the
place. Just don' coma down and aggra
vale us here. Wei, tor instance,l did the
cooking and the live-in hams toolt turns
washin g the etsnes. When it wa s
Tedsy's tum he managed to tum a half·
hour lob into a lour-hour job. The same
when II was his job to empty the waste-



Ham Doings Around the World

Listings are free 01 ctJarge as spBCfI permits, PI8a5e sefid lIS your Special EII8I'lI
hKJ monrtls .n adVanc8 01 tile issue you wanf ilia iJPI)edr.n. For exafrllle, I you
wanf it 10 appear In the April i ssue, we should receive i f by January 3 1.
Provide a dear, concise summary 01 tile essential detailS about yoor 5peciaJ EverrI.

•

AUG 17-20
SAN DIEGO, CA ThecaM'orria Compuler
E.po Will run 9 AM·6 PM daily. at San
DiegoConventioo Ceoler. 111 Wesl Harbor
Dr. CM-9uIer Concerts. Art ConIesa, Yrtu
al Reality. Weird Soltware. Much more.
RegisttalioO deacIine is .My ars. Cortact
Ca/iIoIrKa ConpuIer Expo. 1-800-573-3247
Of (6 19) 5J3.C617.

AUG 18-20
HUNTSVILLE, AL The Huntsville Hamtesl
wil hold \he t st annual Amaleur RadiO II\
dustry Group reen Convention at the Voo
BraWl Civic CeoIer Inl Ihe Hiloo Hotel in
downlown Hurnvill9. ThiS Is in corfund:ioo
with the 1995 Huntsville Hamlest and AI
aba'na Stale Cortierllll:"'- A "MeeI: 1h8 Man
ufacturers" llOspIa!ify suiIe wi open 00 Fri.
al 5:30 PM al Ihe Hilton Hotel. The Civic
CeoIer door's wi! open at 9 AM on boUl Sal.
and Sun. Ask lor spedaI Hamlest rates al
me Huntsvi lle Hillon HOlel . Talk-in by
K4BFT on 146.94(-} MHz, and 145.38(·)
Rplr. For info write Huntsville Hamlest, PO.
Box 12534. Hunlsvi!le AL 35815, or call
(205}534-7175.

AUG 19
BURFORD, ONT, CANADA The Branlforcl
ARC Flea Marilel wi be held 8 AM-l PM al
BlJ1orc1 Fai~. For table reset'o'atiOns
COOIaCI Ridlardla Rose VE3Rl.X, 153£UJs.
don 51., BrandtIord CW., Canada N3R 6Nl
Tel. (5t9) 752-2437; Of 'II'nIe to B.A.R.C, PO.
Box 25036, Brantford 0'11. , Canal1'i N3T00.
Talk·in on VE3TCR 147.1 50(+).
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MICRO VIDEO PRODUCTS
OR!l£R UNE CANADA USA MEXICO

800 473~538
FAX UNE 714 847-4486

18201 OSBORNE ST
WESTMINSTER. CA. 92683

MO. VISA MasterCard Inti bank wire

Micro TV Cameras, Micro Video
Transmitters, Receivers and low cost
Downconverters.
Amateur TV,
Industrial, Security
products. We ,(
have a system for Y~~. """"

O ,,,,"- ..you. ur.1U':'V
camera COI .--.ected to OIJ °MiniUnk1llO

transmitterl receiYer make a
petfect combination for
Industrial security uses.
We now carry underwater
cameras for you sailors, and
color units for thaI true life

view. With out PianeTalk 1llO Airborne
systems you can now'

be the pIot1 AI
cameras standard 1v
p-p video, 7·14 we.
We also carry Computer capture boards
fiber optic systems and video support.

-~ ~,

Town Hall in Sugar Camp" 8 AM-2 PM.
Setup Aug. 111t1 6 PM-l0 PM; Aug. 12lt1 at
6 AM, VE Exams 11 AM; reg, at 10:30 AM,
Tak-i'lon 1-46.940(·). ConIaet Mari BetrJer
NS9Q, 367 Lois e .RIlineIander WI 54501.
Tel (715' 362·9296.
QUINCY, IL. The western Ih:lis ARC lIriI
hold Iheif Ham Radio and Computer
Swap/est 8 AM-2 PM on the Eagles Alps
Grounds, 3737 North 5Ih St VE Exams al
12:30 PM; call NA9Q 8/ (217) 224-8526 to
pre-reg. Flea ¥arkel. Tailgating. XVL AetM
ties. Talk·., on 147.631.03, ConIad. Randy
JacI<soo N9REY, (2 17} 223-7226.

AUG 12-13
SlL.VER CITY, NM The Greal New Uexi::o
Chile Chase, sponsored by Ihe Gia ARS.
will run 1800 UTC Aug, 121h-1800 UTe
Aug. 13th. For details, contact NItA Chile
CIlaU, do Gla AR5. P.O. Box 1674. Silver
City NM 88062.

AUG 13
CHARLOTTE, HC The Charlotte ARC
HOO'ltesl and Computer Fair will be held 8
AM-4 PM at Roll-A-Aound Skate Cenler,
8830 East Harris Blvd, FOf no, cal Buck
Escon WB40Tp, (704) 522-4971, Ext.
33:1). Talk-i'l on 1.7.06(·).
ST. a.ouo, MN The SI. Cloud Radio~
wi) hold itS 471tl annual twn'est 8 AM-S
PM at WtliIney Senor Certer, Nor'tIway Or.
VE Exams on a first·come tees. Contad
WOSV; P.O. Box 141, sf. Cloud MN 56302;
or packet WOS V 0 NFOH.ICMN.
MN USANOAM.

~,~>o,,,, cr--u '. ~ .. ~r ''''-~ coo.- '''''''-OR

r-&.....&.. _...
Spea41 1= *'4 flf.'.-'

/" ~¥ )
/ FUll Dup le x Aulopatch . , ~

i'/ 911 Emergency Access - . ,
!,/ n overse Autopalch ,/To ll Rostric tlon
v voice Maa / Voice ID's /BSR X10 I
/ Voic eITonelDTM F Paging /Sched uler I
/Links .I'P rogrammable C ourtesy Tones ,
/Han::tware L.ogic va ,/HF Remote Conl rol
/MOI'S9 Code P ractice ....Remote Base

PCRC/2 Corrbines the power 01 your
XT/ATpiatlonn with a high quality play and
record voice digitizer creating the ullimale

! repeater controller. /-(J.Ht. $ 6 tJS
516-563.4715 /Yo

I! tIX: 5634 7t6 BBS: 285:!~18
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SPY ON THE EARTH
See live an

your PC
what

. .:~,... / satellites In
': >;x~:.~:,';: ; : .; .. orbit see
Capture iva breathlaking images of the Earth !or tun or
prof., Zoom in up 10 20X. Sen:! S39 check or M.D. ($ 45 ail',
SSG overseas) lor our (, ntuti( 12 diskatte set o!
prolesosional lJolaily copyri;jl1ed progra ms ~BM type) that
does satelle Adlng. image qlisrtIot\, inagB prl ' ng.
3-0 projections and more. Direct receptIon I fl)m lhe
Sltelliln guaranteed worIdJride wlllhoUl a satellile disIl.
SCtwmatics inclIlded lor i1Ierlace. For FREE nOfllllfion
\og-«l 1D our bulltirl booan:l anyUne at :(718) 740-3911 .

VANGUARD Electronic Labs
Dept A, 196-23 Jamaica Ave,

Hollis. NY 11423 101.718-468-2720

Santa Fe. Talk-in on 146.745(-). Contact
Jerry Young, (3 16} 431-3268, eves.; Chatlie
Wara, (316) 43 1-$4(12: Of Ted NaflfZ (3 16}
537·6001. For tickels and tables. make
c:tled\s payable 10 C.A.AR.C. by Juty 31Sl.
Cllld sef'd 10 Jeny YcU'Ig KGOEM, 1333 W.
~,C1wluM KS 66720.
DRYDEN, NY The ts tn Finger lakes
Hamlest, sponsored by the Tompkins
Coomy ARC, wil lake place at \he Dryden
H.S" near the .,lerseClior'l of At. 13 and RI.
38, pr e-reg. lor VE Exams. Talk-In on
146,97(·), For details, call RietlaraSplngam
AA21Jp, (OO7} 387-525' /ill 10 PM.
HUNTINGTON, WV The Tri-Stale ARA wiI
hold a HamfesI and eoo.uer Show 9~
2 PM at the Cilbel UidI<n::I H.S~ US Rle.
50, at One WV, VE Exams Flea !oIarllet.
Emergency DARREN Packet Net. Tall,...
on 146.76(-}, 146.64(·). 146.52 simplex,
and 444.85(+). Conlacl Mike Tay/of
KB8GCA, (304} 429-166 7. Or write to
TARA, PO. Box 4120, Huntington WV
25729,
HURON, SO The Huron ARC MI sponsor
the i, 2nd annual Amaleur Electronics
Swaplesl, 8 AM-3 PM al the Nan. Guan:l
Asmoly. SO SlateF~ Flea Marke(
(set~ at 7 AM) . VE Exams 9 AU, TaIl-i'l
on 146.221.82. COnlaCl Lloyd Timpemty
WBeXU", PO. Box 205, I-*JrM SD 5735(J_
Tel. (605) 352-7896 nigIlIs.
RHINEL.ANDER, WI The RhnelaJ'(ler Rp
rr. Assn. and Northwoods ARES will hold
their "Northwoods Hamfesr at Sugar Camp
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OffD..-ff TODA .. . rs:oo.oo__OADEA)
"'LL -.c..-s IHCLIHHli WORLD_ S •• 'O'
.. ," " """,~ .. ...." .CO, . .... _ .. , 0<' __0

Spectrum Electronc Prod- 10onetl.dll Y(liOO IDer.DTMF
uets intnd.oces \tie wortcJs Control . nd program"""""
'"' had>eld tepelllet con- hang .nd tJm<HIUt br'ne<$ ,

1rOIer. No \alger than rnosr DIU"'" Voice OPil •• te-cl
~radios ._HRC-10 Squelch (DVOS""). -....
oonverts asingleo.- dual-band et<y tones. and pr;val. Y(liOO

radiO into a fulilflaJured sun- mail sloe, $299
pie . or duple. repeater sys· PIlon. 800-566-2788
tom,Key loaturosoltheHRC- FAX 408-438-6027 A

AUG6
WELLESLEY, lolA The Wellesley AAS and
Ihe BabsonWifeless CkJb 'frill D>-sponsor a
Hamlest il l Babson College's Peps ico
PavIiOn, 9 ,AJA-2 PM, VE Exams at 11 :30
AU, (reg. by 11 AM). bam fee is $5.90;
make chedls 0lM 10 ARRlNEC. Bmg 0rigi
nal and copy of your license , original and
copy ofarrt CSCEs held. a ca'o.ator and a
pen. Talk·in on '47.031.63 Rpl,. Conlact
Samara Holdridge Nt /ca, 107 CIlurcl1 St..
WesfWOOd MA 02090; Tel. (617) 329-2628,
or Gef/)' Driscoll NVI r. 107 Church Sr.,
Wes/IIoOOd MA 02090; Tel. (BI7) 444-2686.

AUG 1-'0
AUSTIN , MANITOBA, CANADA The
ManIoba AA MuseiIrI wi host a HaIr'est
onhi grolnIs of T1.eMaiIlilctlaAgl1.My
5eI.ITI at Ausm. Huge Flea Mar1lel. (;om.
mel'Cia1Displays, RablliI H.ns. and more.
For 11'II0 c:ontaCl: 08118 Syndal VE4XN, 25
Queens eros" Brandon MB canada R1B
101, Tel. (204) 728-2463.

AUG 11·13
VERNON, Be, CAKADA The 4th amual
$lo;y High Hamlesl wiI be held al SIYef Stat
MourUil Resort. Sponsor: North Okana·
gan RAC. For details. contad: the NOfftI
Okansgatl RAG. PO. Bolt 1706. Vemen
S.c. canaaa vIr 8C3. For holel _ 
liOnS, cal 1-8l:X).663.4431.

AUG 12
CHANUTE, KS The Chanute Area ARC
wi ll sponsor 'Hamlesl '95" 8 "M-2 PM at
the Chan ute NaIl Guard AmIory. 3051 So,
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LONGVIEW, WA The Lower Columbia
ARA, W7OO, win sponsor lis 4th annual
Ham Radio, Compuler, and Electronic
Equip. Swap Meel. 9 AM·3 PM at the
Cowlitz County Fairg rouods in Longview,
Setup FI\., 5 PM-9 PM, Sat. 6 ,W-8:45 AM.
Talk-in on 147.26(t), pl114.8_Conlact
LCA RA Swap Meel, P.O. Bot 906.
Lougview WA 96632; or calBotI KB7ADO,
(360' 425-6076 eves. Also, Email to
BOIJM32657JOaol.com or 75462.3215
OcompuseMl.com.

AOO 20
CAMBRIDGE, IlA. A Talgate Flea Markel:
(Amateur Radio, Electronics, Computer),
win be held 9 AM·2 PM at Albany and
Main Sts. For space reservations or
inlo, call (617) 253·3776. Mait advance
reservations eercre Aug. 5lh 10 W1 GSL,
P.O. Box 397082 MIT BR., CamttriOge~
02139·7082. Talk· in on 146.52 and
449.7251444.725, pl21.. W1XWR. Spm
sorell by he MIT RaOO Soc. lnt the Har
vard Wweless Clib.
MARYSVILLE, OH The Union Counly
ARC will hosl the Unlon Counly Hamlesl
and Computer Show 8 AM-2 PM, at Br0ad
way otWJ CormuIty and eM: ~Il.

Flea MarkeI:. ARRL Booth. AC Model Ail·
planes on display (no tlyWIg). VE~ at
Taylor Township Hall (across the street
l rom Hamlest); Reg 9 AM·9:30. Talk·in on
W8BJN 147.39(+) or KE800 backup RpIr.
145.35 pi 127.3. Contact Gene Moore
NSYRF, 24461 CIa.ooume Rd., Marysville
OHaJotO.1e1. (513'245-5943.

AOO26
ALBUQUERQUE, Nil The 1995 Duke
CilylNew MelliOO State Hamlesl wil be hold
al the New Mexico Aimy Nart Guard Ar·
mory, 600 Wyoming Blvd. NE. ARRL VE
Exams, contact MSMK, (50S' 292-3218.
For Tables (prior to Aug. 2151), cal (50S)

821·2771. Inlemet queries: WA5WHN
Orr66,rom. Talk·in on KC5FTJ1<B5SF or
147.15 MHz Aptr. Send checks to Duke
CiTy Hamfesl, P.O. Box 6552, AlbuquerqUB
NM 87197-8552.
ATHOL, IIA The Uol\awk ARC 3rd amuaI
Amaleur Racio, CompuIer Flea Mar1I8t wi
be held rain Of shine al Mohawk Drive-tn
Theater, Ga~r MA. Geneiat admiSSion
al 8 AM; $elup at6 AM, For <lCNance<I reg.,
send your name. address and ptIone num
ber to AlA..R,C., P.O, Box 532, A.thol MA
01331. Enclose $5 lor eaetl space you
want to reserve. For more inlo, contact
Jolln WFIL (506) 249-5905. 4 PAl-9 PM;
Pili N1JPG. (508) 632·9432, 6 PM-IO PM;
Tom NIKKY, (508' 249--4521, 5 PM·9PM.
BRIDGEWATER, NJ The Somerset Ocun
ty ARS, Inc. amual Hamrest wi be held at
the Somerset County 4H Center on M~l

town Rd" juS! off 01 Roule 202. TlITle: B
AM·1 PM. Setup at 6 AM. Talk·ln on
448.175(-). Call EriC NW2P, (908) 753
8290. wrne SCARS, P.O. Box 742,
Manville NJ OB835.
CHAFFEE, NY The Pioneer Radio Opera
tOf1 Soc. 4th annual Hem and Computer
Fest will be hekl 7 AM-3 PM In Manion
Pm, Dcated just 01 NY Route 16. Tak....
on 145.39. For a map Md tickets. SASE to
MIlle Wrona, 139 GfllIlIMIe6d:lw Dr: , West
Seneca NY 14224.
UVERPOOL, NY The Radio Amateurs 01
Greater Syracuse wi host their 4OO'l Han·
Iesl al the Academy Green Ameriean le
gion In Syracuse NY. Filla lAarllet setuP 7
AM. Open 10 fie P!J)liC 8 AM. CommereiaI
vendors 9 AM. VE Exams; leave message
al (315) 469-0590; or write RAGS, P.O. Box
88, LNeI'pOO NY 13088.

AUG 26-27
WOODLAND PARK, CO The Mountain
ARC will hold li S 14th annual MARC

Camplesl -Swaplasl at Quaker Ridge
Camp, 6.5 miles north of Woodland Parll
city cooler, on HWV. 67 North (M.P. 82.5).
Advance reg. essenl ial; write to MARC,
P. G. Bot 1012, Woodland PaI1l. CO 80866
1012, promptly send an SASE lor into
sheet. Or, cal Don~ A..AONW,
(719) 687-3692; Fred NOPKA or Parry
ftKJPSD, (719)687-9727.

AUG 27
CORUNNA, UI A Five Counly Amateur
~f Swap 'N' Shop will begi'l
er a AM a1 Shiawassee County Falr
grooods, 2900 E. Hitlbard Rd. Setup at 6
AM. Flea Martel, Trunk Sales Tatk-i'1 on
147.020(+), or 146,520 simpleJl. For info,
conlact Jan, (517} 893·3475, Sponsors:
Bay Area ARC; Genesee County RC;
lapeer ARA; Mid-Mictligan wreess Assn.;
and Shiawassee AM.
FOWLERVIllE, III The LMngsIOO ARK
..... host III LM-Jgsb , Colny~ar at
Fowlerville Fairgrounds. Grand River Rd.
(1.4 43), VE Exams. HamlComputerlElec
tronic Equip" new and used, Covered
Trunk Sales. Flea Markel. Time: 8 AM-3
PM. 5etup II 6 ~. Talk·... on 146,680(-).
When wring, send SASE. Co'rtact LARK;
P.O. Bel' 283, Howell "" 48843; or ca ll
..ttJrr, (517) 548-1412.
LEBANON, TN A Special Event will be
sponsored by the Shan Mountain Rptr.
Club, 7 AM·3 PM al Cedars 01 lebanon
State Pa~ US Hwy. 231. 7 mi. Souch oi l
40. Quldoors only. Bmg your own Iables
(spaces lirst<Oml, first-served) . For de-
tails. corut1 Thomas Page .10£)4.101. P.O.
Box 2741, Lebanon TN 37088·2741. Te/.
(615) 449-5610.

SEP 1-3
COSTA IIESA, CA The ARRL Southwest·
em Div. Converm, (HAMCON '95) wi be
hekl aboafd the Queen Mary, Long Beactl

CA. Conlad Chairman Nate Brightman
K6OSC, (310) 427-5123.

SEP 2
INOIANAPOUS, IN The Hoosier Hamlest
and Computer Show wi. be held 8 AM-3
PM al the Indianapols Narl Guard Armory.
Hal Rd. and I.4imesota. 011 1-70. Sponsor:
ElectroniC Applications Radio Service
(EAflS, Inc ,). largest Vendor Oi5play"'!hI
area setup 6 AM-8 AM. Talk·in on 145.250
Indianapolis . Contact Marly Hensley
KA.9PCT, 7205 Mohawk Ln., IndianapoliS
IN 46260. Tet (317) 253-7965 t'I'eS.

SPECIAL EVENT STATIONS
AOO '

DULUTH, UN Doug KB91ES and tes
WAOQIT will operate SE Stalion WAOQIT
1600l-2100l lrom Bayfronl Pa~ as pan01
III 48th annual OOO\t'l Inlemal'l foil Fes
1NaI. Freq. wi be 14255 MHz. Send QSl
wth 9" x 12' SASE, or '10 enY8lope lor a
lokled certficate, 10 ARS - WAOO!T. 123 S.
65 .love. W., 0uAJttl MN 55807.

AUG 6-12
POTTSVIllE, PA The SChuylkil ARA will
operate an SE SIal ion 10 celebrate the
week oIlhe SdluyU CourIy Fair. The Sta
tion wi use the i'dYi:luaI opendOl' caIsiJ'l
with a suIf,1l 01 "SdllIyU CounIy FBi'," or
"ISCF" Woperating CWoOperalion wiNbe
both phone and CW n lhe NcMce and tho
General subbands. For a ce rtWicale, please
send an SASE to Ed fIreMan N3ILC, 520
Spi'Ig Garden si. PonsviIIe PA. 17901.

AUG 12-13
HAGERSTOWN, liD The Artielem AA wi
presert the 1995 Marytard-OC aso Party,
1600l Aug. 121h·0400Z Aug. 13th, and
1600Z·2359Z Aug. tan Conlaet Antietam
Ra<to A.ssn., P.G. 8cJx 52, Hagerslown MD
21741-!J052. 5end logs dh SASE by Sap.

"'"

$199

."...

Bo. _IIIl. P, I ",__• • .,.1.

CIRCLE 38 ON READER SEFMCECARD

'-40 Watt Mobile-Radio
• D!4IIemg and ~ning infcomallon
• lnIonn;oll(ln wifoooJIlOldIll

Versatel Communications
OrOeB 1-8D0-456-5S48 f o " nlo 307·266-1701) 0

P.O. Box 4012 • Casper, Wyoming 82604

CIRCLE259 ON REAOERSERVICECARO

Make high quality UHF repeaters trom
GEMasler 11 mobiles!

II••••~O:~
_10< AeI"",
r_ l[.ay IOUM
[ 1.._ 00_

CIRCLE304 ON READER SERVICECARD

UHF REPEATER

,-HI-PERFORMANCE DIPOLES
, , 1-;;" .1- ---_.._-... -_._.. .._-_._.._,,----_._---_.__._... ~_---..,- e ..D .............. ......__ ~ .. _.._.r"""... .,........ ..._ _ 0_ ....__"'"01 _ ,,," ... _ m ..

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

.....,.... ...,..,... ' b _ , n' ..,..'..""""',,.._ ..
SS,,", 100 ". , _ , -..."' _,..,, ,. ,•. ..• , ...
SSD-. ' ". ' ' ' . n t · ~.;;:;;; ' .:; , n ...·T_. ,_._ __ ._..._ ••.~...." ..._.."'-_._

W9INN AHTENNAS

Display Your Ham license inStyle
N.w! Ce ll,lgn L1ce n" Pleque"
• Meel FCC51. 1;011 Aoquiramenl$s.c 91.3
• H~ d_ k wood lie_ I, fOIi' sIIIdI
• v... c.I sign ...."" ill ..ll' 2'111'.'
• Grwt JiIl " l n ~ lIinct
• s.tJSIlIC1OIIl &u.n...!
Only'19.95' lJ51I '"
CIII III Writ. r_.y!

: I

Say You Saw It In
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SCRAMBLING NEWS
3494 Delawa re Aile BUlIa ,o , NV 14217·1230
VOice lfAX 716 874 2088 DDS 716 a71 1915

CIRCLE 92 ON READER SERVICE CARD

Q UICK, EASY, & COMPACT
f luh ca.ds ' NOV,CE Inru EXTRA' lh~ !Se y words
lIlIded.,ed Over .000 &e,S in use! for beginner. OM5.

::& k~:,.. l-b:=~*:·\1'E_ "... _ _._ _.
00E......... . _ - Ckde, TodlIyf
____0 '.~__ ,~ =
E..- "... ~_ ' VIS STUDY CARDS r::::1 r:i _
. .. - P.O. BOX 173n l~~
Q.W OOSCOUOO.. HATTIESBURG, MS 39404 m

CIRCLE 104 ON READER SERVICE CARD

......."
0. • 7'" . 1Il"""!!III II K I 't lid wi ' ......
" Pay TV VoII.t'ne$ 1·5 5MBlile WIll OBS IliitdlOOk"'--'- ---" Wireo- CatIIeHIdung " I-IlId<.- \'Ideo
" CO".... Wizard (VCI+I "e-••, Phone HElcki1g

SII,II _ ", :WUO II ", HU.M
• I2tJW>2_.e-.vs,.... "'" ....S'2UIirrn-_'

PAY TV AND SATELLITE DESCRAMBLING
All Ne w Inlo VOLUM E 6 AU New In lo

ExIEl1 lSiOi IS._

A"""'''''''''''''lor use WIIh
the TPM6.

T2EXT (2" $2.95
T4EXT (4" $4.95
T6EXT 16; $6.95

TPM·6
6" Pedeslal

""""". Ad
jl lStal:lle with
tllumb screws.
Triple black finish.

$1995

CIRCLE 11 ON READER SERVICE CARD

$1995

THTC
Universal Crade
lor HT. Cellular Phone,
or scanner. Attaches 10
the AMPS plate 01 the TPM6
or similar mounts. Securely holds
portables Irom 1.375" to2.875"wide.

TRANSEL
~TfP.~~L!JSI.E:'..

123EAST SOUTH STREET . .
HARVEYSBURG,OHIO 45032
(800) 829-8321 FAX:(513)89Hl738 I \fIS,ll ,

Add $5.00 S&H onAIIOrr1ers! _ Ji
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SOMERSET, PA The Somerset County
ARC wi. operale NJ3L from the highest
poilI i'l PA aI U1. Davis. Opetations wi be
1700Z Aug 121h-2000Z Aug. ten. Llsten
on lhe klwer 50 kHz of the General class
phone bands 01 H)..SO meters. as cond~

lions allow. For II certkate, send 0Sl arv:t
SASE 10 fU3l.. DLdey DatWIs, RD 7 Box
270, SCmersef PA 15551.

AUG 1B-S£P ..
TORONTO, ONT., CANAD'" The VEXNE
Comm~ee wiN operate Station VE3CNE i'l
COr'ljurd ion w_h the Canadian Nan Exhibi..
lion. AI Amalellrs visilirl;l TOfO'\lo are i'lvil..
lid 10 cere 10 ExhI>tion PIac:e and CJl)efaIe
the station. The station will be locaIed III
the Iniemat'l . Pavilion, JUSI inside the
Pmces' Gates allhe east en:! of U IltlO:a ,
Pn ~iOn will be da~ Irom 10 AM-10
PU local tine. During !he day ee bcaI 80
and 40 meier phone neb wi" len you where
10 l ind VE3CNE. CW: 80m 3.645·3.700,
40m 7.045-7.145, 20m 14.035-14.055, 15m
21 .045-21.145. SSB: 80m 3.745"3.865,
40m 7.065-7235, 20m 14.145-14245, 15m
21.300-21 .400. VE3CNE will also be b.nI
on packet, VE3CNE 0 VA3B8S, and on
!he IocaJ rpIrs. 0Sl can:ls w. be senl lO al
conlacts via the OSL Bureau.

AUG HI
FRANKFORT, NY The Fort Herb'ner ARC
wiI operate M2AT, 1400Z..2200Z 10 oom
memorale the annual Herkimer County
FIIir. Opemliln wiI be i'llhe General por..
tion rJ 20m phone, and on 4Qn, the Novi:::e
CW portion and General CW and phooe
pol1ions, and 2m packet. For a ceecere.
send aSUSWL lind a 9" x 12" SASE 10
M2AT Madeline Loiacano, 96 GlOve SI., /1
bn NY 13357.

AUG1~20

BAT...VI .... NY The Genesee Radio AtrIa·teIn'" operale W2ACX 1300 lJTC.2100
lITC Aug. 19th -xl Aug 2Qh, 10 OlIlebrale

the 15lt1 amuaI ., 941 wn;; of Eagles /t$..
show" being held at Genesee County 1<Jr.
port. OperaliOn will be on 4Om, 7.250 . ,..
20, and on 20m 14.250 . ,.. 20. For a certd~

CIIle, send a SL and a 9' x 12" SASE to
GRAM. PO. Bole 572, Batavia NY 14020.
ENGLEWOOD, NJ The Englewood ARA,
he. miles III amateurs the wort! over to
lllke part i'1 the 36th Annual New J&rsey
OSO Party, 2000 UTe sa, Aug. 191h-07OO
lITC Sun., Aug. 20th; and l:lOO trrc Sun.,
Aug. 20th..0200 UTC Mon., Aug. 21st.
Phone and CW are considered the same
contest Logs lind comments should be
sent 10 EngleWOOC1 ARA, IfIC., P O. 80)/
528, E,lgIE uood NJ07631..a52a Please ....
et.lde a '10 SASE lor resuls. NJ SIIIIons
are requesled '" IIlM!le EAAA by Aug. 1st
so thai lui coverage !rom III coun6es CiI'l
be planned.
VANCOUVER, WA The Clarll County ARC
witt coeraie ellAl Slalion W7AJA at the an
nual Northwest Anl ique Aircraft Fly-in li t
Ever{TeEWl FIyi'lg Field (justeast of Varcou
ver WA). Tune i'lthe lower por1ion 01 !tie
General class band on the 80, 40, 20, 15,
Hf bands, and 2m, 146.52 lor local con..
IacIs. The local 147.841.24 Rptr. may also
be monttored. For a OlIrtdiCaleJQSL, send a
.1 0 SASE 10 CCARC, P.O. Box 1424, Van
couver WA 98668.

AUG 20
F1SHERS ISlAND SOUND, NY For only
ee nirttlline i'l history, arrateer radio is
goi'lg 10 AaI Hammock Island. Tri-Cily ARC
wiH mounl this year's expedition and win
operate KA 1BB 1300Z-2000Z. Operalion
wilt be in the klwer 20 kHz 01 the General
class phone and CW bands, 20 and 40 me
len. a SL wllener size SASE via Tti.Qty
ARC, 80Jt 686, Grofon CT06340.

...UG21
COLUMBI.... PA The CoILrnbia Area ARC

will operate Irom 14OOZ·2100Z 10 corn
memcrate the l OOh AfVliversary ol the
Bai'lbridge Band. Freq.: 7250 kHz, 7125
kHz, 14250 kHz, 14044 kHz, and 146.715(·
) MHz. For a certdiCate, send a SL and 8
1/2" x 11 " SASE 10 Columbia Ares ARC,
P.O. Box 574, Cdun/)ia PA 17512.

AUG 24-SEP "
UVEAPOOl., NY The lJ'..e1pOOl ARC will
operata K2YGF Aug. 251h-Sep. 4th trom
the New YorI< Stale Fair. SSB and CW op
eralion in lhe lower 25 kHz of the 60, 40,
and 20m Ganeral sub-bands. Other bands
and modes as oondttons poonl . For a car..
tilicale, send a SL and 9" x 12" SASE 10
lkerpool ARC, PO. Box IOJ, Norl/l Syra
cuse.NY 13212.

AUG"
W"'SHINGTON, DC Fleel Radio Pacilic
(FruPac), the Amaleur Radio Operators 01
lhe Naval Cryptolog i<: Veterans Assn. will
operate N3GKE 1400Z·2000Z, from 3801
Nebraska Ave. ThiS commemorales the
move 01 Naval Securty Group Headquar
ten 10 Mary1and from Was/'Ii'lgIon. Freq_:
7.234, 14243 and 21.375 MHz~ 00,.1- A
9" x 12" certiflCale will be issued 10 all who
make conlad and send a SL and SASE 10
NU3D, 780 1 0verh1N ea. Glen Bumie MD
2t06i!
BANGOR, PA The Delaware Lehigh ARC
will operale WJOK 1200Z·2400Z i'l con
)uncIion with the 50th lWnl8I rIIWWlg 01 ee
BkIe Vlliey Farm Show. Operation wiI be
40 kHz no the General phone portions of
80, 40, and 20 meters, and 26400 MHz.
CW contacts on request 2m FU conlacts
on 146.560. A packet PeBS is planned lor
145.090. Conhrmed oontadS can receive a
OSL certfiCale by sendirlg a 9" x 12" SASE
10 DLARC QSL Manager, BVFS Special
Event, RR '4 GreyslMe Bldg._Nazarertl
PA 18064. Please sero suffiCient poslage.

SEP 2
CONCORDI.... KS The Kansas-Nebraska
ARC will operate WOOYA 10 commemorate
lhe 50th Anniversary ctthe end 01 the Wilt
agalnsl Japan. The sreuco will operate
from me home eteucns of w or a and
WONBT, whic:h lite near lhe World war II
German POW tarrll. Phone: tower 25 kHz
of lie General phone portions of 40, 20. 15,
Wid 10 meter ba1ds, 1600Z·23OOZ; and 00
and 15 meter bands from 23OOZ-03OOZ.
For a QSl cenrcaie. send a SL and large
SASE 10 Kansas..Nebraska ARC, do At1an
Campbell WONBT, At. 3 Box 2O.A, CorK:or
lia KS 66901.

SEP2-4
CASPER, WY The casper ARC 'NIl cper
ale SlIIliOn W1VNJ 1800 UTC·2400 UTC
each day, to IXll'I'lfT'IefTle the lOOlh Nt
niversary 0I1t1e first oit refinery in Wyomir1g
(at Casper). SSB opereton wilt be in the
bonom 50 kHz oIlhe General ponoo oI lhe
15, 40, 20 and 15 meter bands, and i'l the
Novk:e portion of the 10meier band, ccoo
tiOnS permlttl'g. For llr1 8" x 11" oertficale,
please send aSl card and 9" x 12" (lor
ftat), or buSiMss size (lor folded) SASE to
CARC, Special Evenr, P.O. 8 0)/ 2802,
Casper WY 62601.
WATERFORD, CT The Tri·Ctty ARC will
operate KA1BB lrom the walertord CT 1-95
weigl slalion, 10 promote sale Labor Day
hDliday auto lraY91. This event is i'l COfto

}unction wilh the 6th alWlual Slay·awake
Coffee Stop sponsored by Itle BSA Troops
lrom NianliC CT. Operation witt be 1700Z
Sep. 2nd"1600Z sec. 4th, in !he lower 20
KHz of the 80, 40, 20, and 15 meier Gener..
al class phone and CW bands. Talk·i'l 10
Coffee StoP on FM 146.52 dired, and CB
CIlameI19. 0Sl wih Iener SiZe SASE, via
Tn-City ARC, P.O. 80)/ 686. GrolOfl CT
CI6340 III

If you have two different radIos
youll only need one charget'" to
accomodate both radios. Now by
simply switching the switch to the
left or rig ht. you can detennlne
which chargIng cup to activate_

on ALL

FOR THE
MONTH OF AUGUST

Replacement Batteries

LOOK FOR SEPTEMBER'S
SPECIAL OF THE MONTH

MONTHLY DISCOUNTS
APPUCABU TO END-USERS ONLY

Questions? Please call me at
(516) 942·1933"

By simply changing adaptor cups. the
MasterCharger w ill cha rge any Yaesu.
Motorola, learn, Kenwood, A1inco. etc.

2-Way Radio Battery

ERIES
BUY DIRECT FROM US, THE MANUFACTURER

-=-=--;--=--~-=-=--;-,MasterCharger" I & II MasterCharger" 1+1
\ \ ", EJe<:bkaly Ideflticaf to MasterOw'ger I

N't'S residenU add 8.5%
sales t."l:ll. Add $4 .00 ror
~ and shippil '9.

Prices and speci~tioru subje(:t to change witnout f'IO{ice

W & W ASSOCIATES
800 South Broadway. Hicksville, NY 11801

In U.S.A & Canada Call Toll Free 800-221-0732
In NY Stale Call IS 16) 942-00 II • Fax IS 161 942-1944

World Wide Distributorships Available. Please Inquire

MADE"
TH E U.S.A•

.....0."""'n C"TAI.OG
" ..0 ...1<: 0 lf5.

ClRCl.E 1. 1 ON READER SERVICE CARO
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BARTER
Number 21 on your Feedback card WANTEOWestem electric ampli- REPEATERS VHF/UH Ff220,

'N' BUY l iers, tubes , speakers & parts . Built from GE Master-II Mobiles.
Free Quote! ' -80 0-25 1-5454 . Tuned to your frequency. Starting

BNB268 $249. Call evenings, (503) 378-
0646, E-Mail: Ham440 @aol.oom.

Tum your old tI;lm il/1Cl eompuI..... llN' If'IIO cash 110* see. \IOU earl wall. fof I IIarrIest 10 try
COMMODORE 64 REPAIR, Fast BNB335

n It.rnp it.~ 'j'OU _ you'Iget • I., more reaIIlC pnce 'I'CIU "- d Ol.t.mere '00.000 Ie- tum around. SOUTHERN TECH·
_ IIlItn~ Ilvyers ean_ iI .... 1I'le lew htnnd local ...... """0~~ a Ilea lNtI<el NOLOGIES AMATEUR RADIO, RCI-295012970 : New mootnca-
UillIe. 0IIlCk your.u.:. page. eeIar and ctosl:I ........ -.cI geteasll!of your ham and~

10715 $W 190th Street #9 , Mia- tioo manual including Power in-lIN' belo.e ora 100 okllO seI. You know YOU' rlj nol P"IlIo use d again. .. why leave ~ for your
...oow to1htOW ovI~ That stu!I isn1~og any~ mi FL 33157. (305) 238-3327 . crease . Clari fi er modi fication .

The 73 FIH Marl<et, Ba~er 'n' 8<Jy, costs you peanuts (srnoslJ-<:omes to 35 CeIl!S a WQrd klr
BNB295 Modulation inc rease. Operating

individual (r1QI1Commercialj ads and $1,00 a word 10, commerciI! ads. Don't plan on telling a long
story, Use aDbfey;abons, cram rt., But be honest There are plenty of hams whO love to ~ . things. hints , and more. Parts included.
10 • ~ doesnl worlI. say 10. KENWOOD AUTH ORIZED RE~ Only $20.00 ppd in U.S. (Missouri

Uilke you" lilt count II'Ie words, n:lldng )'OUI cal. add... and phone fII.f"be'- II'IOIu'e a PAIR. Also ICOM, vaesu. GRO-
tt>ec* or you" cfedil~ runbe< ard e"PralIon. II you're pIaI::t1g • (:OI",eoQlll ad, irdudlI .. Id- residents add $1 .15 tax). SCOTT,
\MIonlIII phone 1'UTtler. separate !rom you" ad. TON ELECTRONICS, Box 379, P,O. Box 510408, St. , Louis MO

TII$ is II !TlOIlII>Iy magllZlOll. not • <lily~. .. figon •~ monlIWo belofe !I'll ac- Groton MA 0 1450. (508)448- 63 15 1-0408 . (314)846-02 52.lion N ItS; '*' be preplIl'td II you get too many eaIt. you priced ~ low, If you dorl1 get many
calli , too hIg~ , 3322. BNB310 Money Orders or C. O.D. BNB340

So get busy. Blow the dust oH, checl< everything out, make sure ~ still worl<s right and maybe
you can help make a ham newcome, 01' re1.red oIO-bme. hawy wittl lMat rig you're not using now NOW ON 40 METERS l New, HR251 0. RC12950 , CONNEX
Or you mig'rt get busy on 'JOI6 compute. ;r.d put \098lher a Iisl of smal gea,lp.arts to aend to knob-tuned w/digital display. syn- 3300 , COBRA 148, GA L AX Y.....-

send)'OUlllQl; r.d pa, ..... ~ 10 ee Batter 'ft ' Buy.13~. 70 RI. 202N.p...,~ NH thesized QRP transceiver. Com- SATURN, plus many more kits to
03<158, IN geI_to<!I'lI phone caIs p1ete kit only $199.95. S&H $7.50 inc rease you r modulation .

The deadline for t he October
(continental US). GUARANTEED $19.95. (SOO)53IHll09. BNB350

Theory and construction of crystal TO WORK. For info send SASE:
1995 classif ied ad section Is set radios. $9.95 each, ppd USA. Call/write to order; S & S ENGI- IT 'S BACK! The retu rn o f the
August 10, 1995. Send to: ALLABOUT BOOKS, NEERING. 14102 Brown Road, HW·8 Handbook! Second print-

Dept. S, P.O. Box 22366, San Smithsburg MO 21783; (301}416- ing. Modifications for the Heath

ALL ABOUT CRYSTAL SETS. Diego CA 92192. BNB200 0661 , BNB334 QRP rigs. First class mall $11.

PROPAGATioN~YO"F"" ''' '''d

JUNE 1995
SUN MQN TUE WED THU FAI SAT

1 G·F , , 3 F·P 4 P 5 P

6 P 7 P-F "06 9 G to G 11 G.f 12'

13 F·P 14 P 15 P·F 16 ' 17 F-G 18 G·F 19 F·P

'0 P 21 P 22 P-F 23 F 24 F-G 25G 26G

27G 28 G-F 29 ' 30 ' 06 31G

• , ,
• • •• •.' • " " "• • •

however, because in su mmer
there's almost always noise pre
sent. I'd recommend that you use
the long summer days and
evenings for building up better
antennas for these bands, and
wait until fall lor conditions to im
prove. Iii

EASTERN UNITED STATES TO:

_.
"'UIOO
~,

~~

-~U S I A

-----_....

WESTERN UNITED STATES TO:
~~ • • •
"'~GE""''''' " • • • • • • • ""'~ST R.tolLl • • • • • • • • "
~-- • • • • • • • • • • "~~ • • • •- • • • • • • • • • • •- • '.- • • •
""" '00 " " • • • • • • • " "__pp,~es • •
~LJERTO sec • " • • • • • • " " "
SOI/I~ "'''',,''' • •
u.8.S.R •
EAST COo\S'" • • • • • • ,.

0<-. _ _ _

80 and 160 Meter
Bands

Expe c t lo ts o f
QRN . You 'll hear
very few signals on
80 during the day,
and none on 160.
These bands are the
nightt ime bands in
summer, and it pays
for yo u to ke ep a
sharp ear open after
sundown. On partic
ula rly good nights
with low noise , you
will li nd both long
skip and OX on both
band s. Avid DXers
must be patient ,

30 and 40 Meter Bands

Excellent nighttime possibilities
on evenings when QRN is low
and "conditions" are Good. Thun
derstorms between you and your
target can make copy difficult . if
not impossible . Dayt im e short
skip out to 1,000 miles is f re
quent. and nighttime
skip to 2,000 miles
or more will occur
less regulany. Thirty
meters will behave
more like 20, and 40
mete rs wi ll behave
more like 80 on
many occasions ,
due to the height of
the reflecting layer
at that time. Always
check the next-high·
er and nex t-lower
bands.

Jim Gray W1XU

17 and 20 Meter Bands

Twenty will be best, and some
times 17 will be almost as good,
but not as heavily occupied . If
open, the higher-frequency band
will provide the longest skip .
Twenty will remain open after
sunset and sometimes late into
the evening. Seventeen will close
at dark or shortly alter. Possible
grey-line OX along the terminator
is a bonus.

10,12, and 15 Meter Bands

sporadtc -a propaga ti on on
many (G) or (F) days, with good
signal strengths of short duration
and quick fading . The ionized
clouds drih with the high-altitude
winds. Expect skip to 1,500 miles
or so, and beam across the equa
tor for possib le contac ts in the
opposi te hemisphere. The se
bands will dose at sunset

Jim Gray WIXU
2 10 East Chateau Circle
Payson AZ 8554 1

Condit ions This Month

Radio propagation this month
is likely to make DXers, who have
only weekends to hunt for rare
ones, very unhappy. The really
Poor days of the month of August
are li ke ly to be 4-7, 14 , and
19-22. The Best days are possi
ble on 1, 9- 11. 25-27, and 31.
The remaining days are trending
one way or another through Fair.
It is also possible that there may
be some severe weather and em
er geophysical upsets on 5-6, 14,
and 20 -21. Usten carefull y to
WWV at 18 minutes afte r any
hour for the lates t updates on
"condinons" and specia l alerts. It
would be worthwhile also to moo
i to r weather channels on the
dates mentioned above .
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SPECTRUMItmRNAnCNAL. INC.
Post Office BOl 10M, Dept. S
Concon!, Mass. 01742, U.S.A.
Phone: (508) 2ti3-2145
Fax: (508) 263-7008

•Sl

1691 MHz Weather
Satellite System

Dealer inquiries II t/co111e!

Bp·3 leorn Mv 3SOma S32.99

FXB-H Yaesu 7.2\'l10Chna U9.99

CXB- 153 Standard 7.2\.' l l OOma s-t-I.95

PIl-13S Kenwood 7.2v 1200ma 139.99

BP-83S lcorn 7.2v 8OOma S34.99

Demonstral ion Disc (IBM-PC VGA compatible)
01signals recorded lromWX-SAT system. S3

Order dlred from our fadl»)" orfrom
ont' td.ourholm rm'''1!!"r

CIRCLE 183 ON READER SERVICE CARD

Off" Good July 1,1995until5ept. 30, 1995
on thefollowingbatteries:

Shipping: FOB ContXNd, Mass.
Prices subject to change witflOut notice.

lOL l

1691 MHz Hem! Pre-al'lll.
modelT5-1691·P. Amp 5250

1961 MHz Receiver
modelTS·1691·Recvr $350

Decoder Board & Sofl\vare
model T5-VGA-SAT4 $249

Lowl oss Coaxial Cable (65ft)
with cconectces. 565

other teng:ns available

Track II Satellite Orbital Program.
Tracks AU. satellites. world map,
print out S99

1691 MHz Loop Yag! Antenna
model 169HY(N) S99

PlmE CAU RlRDET..I1l5 OXora (()~ll'lm

lJ"1 OF RIPLlmlL\l B..ITllR1ES

Order Toll free (800) 00132

FOR GOOD
USED GEAAWE TRADE

Get your beat price
then call WI LASn!

CIRCLE 68 ON REAO£R SERVICE CAR D
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(801) 567-9494 - (800) 942·8873
7946 South S late Street

Midvale, trr 84047

CIRCLE 15fi ON READER SERVICE CARD

.,~~"'==

. i i i i ii ii.
. 1111••••

.,11 11 111•••

the only thing low obout our charge is the cost...
We also supply: Camcorder Batteries, Cordless Phone Batteries, XiCad Cells,

ActmOries, CustomBattery' Packs, Uthium Cells

! cr.r. r

For the Brands you know
AT PRICES YOU CAN LIVE WITH

TOLL 1.800.238.6168
FREE FAX 901-682-7165

~~ - IN TENNESSEE

CALL
901-683-9125

Dealers- for Kenwo od. Yeesu, learn,
Cushcraft, AEA. Kantron ica,

Bencher, D iamon d , Astrcn. MFJ,
Hustler, Ameriteon, Larsen, ARRL,

and marc...
Service is also available.

~IEI\IPHIS AI\IATEUR
ELECTRONICS, INC.

14415 \\ l'll\ Slll lifln R.." d . t."'·mphi... TN .lH1011
" VISA" COD OPEN 9-5, MONlfRLF=" MASTERCARO SAT., 9-12

SurplUS electronic test equipment for sale
at deep discounts . Write , phone , or tax to re
quest the current list. Jim Stevenson, 3401
Sunny Slope Rd, Brid gewate r, NJ 08807
Phone: (908)722·6157 Fax: (908)722-6391 .

BNB705

Discount Books & Software Free Brochu re.
Write: RATEK Box 2098 Danbury CT 068 13
2098. BNB71 5

ELECTRON TUBES: All types and si zes .
Transmitting, receiving . microwave .. . l arge
invento ry ", same day shipping. DAILY
ELECTRONICS, 10914 NE 39th ST. Suite B
6, Vancouver, WA 98682. (800)346-6667 or
(360)896-8856. BN8719

Ham & Two-Way Radio RepaIr Prompt ser
vice , competitive prices,Centu rion Commu
nicatlons,892 N . Delsea Dr., Vineland NJ
08360 (609)794-8000 Fax (609)794-8989 .

BNB750

OX add $4 for air mail shipping. Mike Bryce,
WB8VGE, 2225 Mayflo wer NW, Massillon
OH 44647. BNB404

HAM RADIO REPAIR-Prom pt s e rvic e .
ROBERT HAU ELECTRONICS, 1660 McK
ee Rd . , Su ite A , San Jose CA 95116
(408)729-8200. BNB751

WANTED: HAM EQUIPMENT AND RELAT·
ED ITEU S. Donate your excess gear, new
oId-in-any-condition to !he Radio Club of Ju
nior High SChool 22, the nation's only lull
t ime, nonprofit organization working to gel
ham radio into schools around the country as
a teactling tool using our EDUCOM--Educa
tion Thru Communicalion--program. Send

Butternut Antennn New in box. 1 hl2v
$140 , 1 h15b $200. Also 1 prop-pitctl rotator
$200 (210)435-6190 BNB435

HAMS-NEED COMPUTER RIBBONS?
Lowest prices. Color or black . Stale your
needs. Free info . Special deal for cl ubs .
HARCLY(H), P.O. Box B30A, Coquille , OR
97423. BNB457

CANADIAN OSL's $1 .00 Brings samples.
VE7Fi 1861 ()'62nd Avenue, Surrey, B .C .,
V3S 7P1. BNB475

WHY RISK FAILURES With Aerial Sup·
ports? Dacron rope,~ UV resistant, non
stretch Military Type black DOUBLE (unlike
our competitors' sing le) braided. 1·8QO.328
4n3. BNB557

SATELLITE EQUfPMENT Best SSS USA.
(800) 851-6534. BNB640

For Sale Computer 286AT, 6OMB,3.1 MS
DOS. Printer, Software , MQdem.(212-942.
6963). BNB695

ASTRON power supply, brand-new w/war
ranty, RS20M $95 , RS35M $ 139, RS50M
$1 99. Call for other models . 818-286-0118.

BNB4 11



ClRCU 51 ON READER SERVlC1! CARD

Capac itor Close-out Retir ing HamFest
Scene. Must Sell thousands of brand new ca-

Morse Code Computer Interfaces $49 .95,
CW Filters $39 .95 , 40 ,20,15,10M Vert ical
$ 79 .9 5 . 40 -1 0M Fo ur El em ent Ve rtica l
Phas ed Array Antenn a $4 9 5 . Fre e IBM
Shareware and Ham Catolog. Dynamic
Electron ics, Box 896, Hertsene. AL 35640,
(205)n 3-2758 Fax n 3-7295 . BNB815

FCC COMMERCIAL LICENSE PREPARA
TION RADIOTELEPHONE-RADIOTELE.
GRAPH, Lastest home study last easy audiO
video. a & A pool disks . FREE details WPT
PUBLICATIONS 800-800-7588. BNB840

ELECTRONICS GRAB BAG! 500 pieces of
new components: inductors , capaci to rs,
diodes, resistors. $5.00 postpaid. ALLTRON
ICS, 2300 Zanker Rd., San Jose CA 95131.

BNB855

WANTED: BUY AND SELL AJllypes of Elec
t ron Tubes . Call (6 12 ) 429 -93 97, Fa x
(6 12)429-0 29 2. C & N ELECTRONICS,
Harold Bramst edt, 6 104 Egg Lake Road ,
Hugo MN 55038. BNB915

SOFTWARE, DOS. from Milestone TecMoIo
gies.CODEMASTER-V Morse Trainer $24.95,
LOGMA$TER Lo gbook S29 .95.GUARAN
TEEO.1-800-238-8205. BNB940

your rad io to school. Your donated material
will be picked up ANYWHERE 0( shipping ar
ranged , and this means a tax deduction to
the full extent of the law tor you as we are an
IRS 501 (C)(3) dlarity in our 15th year of ser
vee. It is always easier to oooate and usually
more financially rewarding , BUT MOST IM
PORTANT your gih will mean a whole new
world of educational opponunity for children
nationwide. Radios yo u can write off. kids you
can't. Make 1995 the year to help a child and
yourse lf . Write, phone or FAX the WB2JKJ
"22 Crew'· today: The AC of JHS 22, P.O.
Box 1052, New York NY 10Cl02. 24 hours call
(51 6) 674-4072 or FAX (5t6) 674-9600. Join
us on the WB2JKJ CLASSROOM NET,
7.238 MHz 1200-1330 UTC daily and 21.395
MHz from 1400 to 2000 UTC. Meet us at The
ARRL Southwestern Divis ion Convention on
the Queen Mary in Long Beach CA. We will
be on the program with an Educational Fo
rum and have a booth set up to meet with
you. BNB762

SERIOUS ABOUT SOLAR POWER? The
PVSP starte r kit comes with a 32 wan So·
larex VLX pane l and a ten amp Sunlogic
charge controller. Special introductory price
$275 plus $7 shipping. SUNLIGHT ENERGY
SYSTEMS, 2225 Mayflower NW, Massillon
OH 44647. BNBn4

R-390A SALES & SERVICE. Info SASE:
MILTRONIX, P.O. Box 80041 , Toledo OH
43608. BNB813a

R-390 Power Input Cables $25 Shipped.
(419)255-6220. BNB813b

CIRCLE 2 ON READER SERVICE CARD

SENSATIONAL NEW WAY TO LEARN
CODE-Do Aerobics, Sing, Jog, or Drive
whi le learning codel A fun & easy way to
Jearn or retain Morse Code skills. Now the
secret is yours with this amazing syncronized
breakthroughl Great fun tape for all licenses
and classrooms! Order;

"TIlE RHYTHM OF THE CODE"
Version 2 cassette tOday'

S«>d U .ll5 lind n::b:Jfl 12.00 M1 b;

KAWA RECORDS
P.O. Box 319-ST

Weymouth, MA 02188
Check Of IIlOnrf CIfllfIr~ . We~"1Iflln _ 5~,

MA ......"d5%.. lu

Walking-Slick Beam?
Hoid ~ "':r.:: low d iI ', a ",olt",!: " ,,·k
..... ,>I ""'_ "' " . r~.~"*", Iluo III_.....,dille _ of • ~ tl<m<nr Jolt! ","" __
P:I-:'l!"'hn. 2__.~ "'" ,-..:T· --
1l...... 1lnIly In .... J ..... ,_1_ 0( a ho-ok
........."-~. ,..;., 1"'1<&0. In ....,. ... 1"1 -
~..... E""}'lh"'e r...cI<. _ ' ip[ _ ••
~m. 7Dcm 14....~ ""'I '. _
Add $Ii Sh,","" de ~llftl. Inln l.
AntennasUht Urd~. 1l00u ....

I!<.. ~O~-S I'ruo.<> 1fT lUM~ SOl J7J &425
CIRCLE 32~ ON READER SERVICE CARD

BUY· SELL· TRADE
All Brands 012 Way Radios

a nd Equipme n t

1113 Central. Billings. MT 59\02
406-252-9220 Fax: 406-252-9617

Csli or wri/t# lor (IV""'" Ify&r

Subscribe to

73 Amateur
Radio Today

Call
800-289-0388

C. W. WOLFE COMMUNICATIONS

DSP AUDIO ALTERS
FINALLY HEAR WEAK SIGNALS

~"'.IPSOIl" --<10 not al;l;epI.IPS e:torIMI' ''':
Urake .....'9 . - .. N1R. l0 Ind NR-12 .... tlolIl~ &
~__ LOQII """'''''' '''''? 'IO, ,,"~ _
WHOLESAU: PfIICING: JPS N1R-12-$299.95. NIA
II)-.$259e5, NAf.7-4199.95. NC-4-t l SS. NTfl..1 $1.9 95
""51 (;. ' _ IIlIf)F.-.st f'l _A~

........... dlIhely, 12 Vol 1~PS:S1U5t&/1: S5SOLld

ROPE ROPE ROPE
ROPE .lI(fEHHAffOWEA SUPORTS: WHY RISKCOS1\.Y
FAIlIJR£Sn OOVBl.E DACRON ....our~I\(Q( Ilingle,
IN ,-. U11 Tv;>t ~:l'32" (26011: 6Cflt, 3116" (nOt):
l1e.1l S/16 (mOt): 16C!ft. $1.50 d spooled, sill: $4.95 ltd.
Club [l;scouols, 1,000 II discO'-'1t5.

DAVISRFCD.
PO Box 230-5

carlisle, MA 01741

( DAVIS RF)

RADIO ENGINEERS

Universal Radio
6830 Americana Pkwy. 73
Reynoldsburg, OH 43068
Tel. 614 866-4267

796 9 ENGI NEER RD , t l 02
SAN DIEGO , CA 92111

61 9-5 65- 1319 FAX 619-5 71-5909

SAM Option mes include County Cross Reference.
License Expiral ion Dale . Full~Ie of Birth,

Previous Calls find Dale Firsl l icens.ed

Requires IBM Compalible PC, 17.5 MB of hard
drive space. and higl'Klensity floppy drive.

NOW AVAILABLE ON CD-ROM

Dislo: Vemon $39.95 co-ROM $39 se
SAN OPTIONS S7.50 each
~_~$SOO

RT SYSTEMS. INC
5207 ST£PHANIE DRIVE. HUNT"S\IlU.E. AI. 36llO2

1-8Ol).n3-6922 Of ' ·205-882·9292
V_. IobstelCatd 01 Qrs.coo",r

• Communicat ions Receivers
• Portable Receivers
• Scanners
• Amateur HF Transceivers
• VHF':UHF Transceivers
• HT's and Mobiles
• Amateur and SWL Antennas
• Accessories and Parts
• RTTY and FAX Equipment
• Books and Manuals

This catalog includes prices!
Send
81 to
u.~~

DIRECTION FINDERS
4fo 1 VECTOR- FI NDER

__ HAND-HELD
-e/ PHASE SENSE
~ ANTENNAS FOR

- VHF DI RECT ION
FI ND I NG . USES
ANY FM RCVR.

ARMS FOLD FOR
STORAGE .

TYPE VF-1 42 144 -220 ~HZ 5139 .95
TYPE VF-1 42Q LEFT-RIGHT LEOS ,

AUDIO , 144-22 0 MHZ 5239.95
TYPE VF -1 42QM SAME AS Q MODEL

EXCEPT FREQ.144 - 500 MHZ 5289 .95
TYPE VF- 121Q SAME AS VF- I 420

PLUS 121 .5 MHZ ELf FREO 5379 .95
CALL .... BOUT IiF OF, ADD $4. 50 S/ H

ATTENUATORS CA ADD TAX

,

SAM Amateur Radio
Callsig n Database

Find Hams quickly and easily by Ca'lsign Of by
Name. Search for it specifMMl City. Slale. Of Zip
Code. Print with standa.d Of euslomized output .
Ideal lor mailing li~I~, aSl 's e re . NEW FOR ....
search fjlle~ 1t>8l allow you 10 specify FIRST NAME.
LICENSE CLASS. AGE . ADDRESS. or CALL
SUFFIX. AREA. OR PREFIX.

HUGE 100 PAGE
CATALOG
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589.95

OSHA
We Ship

Worldwide
Order De. k Open

7 Day.lWeek

ONY Tool Pouch '1 5.95

PO 50. 8232 1
BalDa Rouge. U 70884-2321

(AiIo'to' Ibft:e ....us f<Jr deb>U1.1
F<:o"~ caD (S04J 924-T7OI.

Three NEW Products Ftr:m

TOWER * JACK

O N V Belt W IO Se al Harness

$74 95
CIRCLE 102 ON READER SERVICE CARO

From RC.1000
Mic ro
Computer REPEATER
Concepts CONTROLLER

ClRCl.E 160 ON REAOER SERVICE CARD

e Autopatch e ReverseAutopatch
• User Programmable CW ID,

Control & User Codes & Timeouts
Manual with schematics ° gO-Day Warranty

Wired & TestedwI manual ...• $239.95
~ Mic ro Computer Concepts
~ 8849 Gum Tree Ave.
1/ :'"<c:':;"1 New Port Richey. FL 34653
, ~~ 813-376-6575

_ 11 I1D'AUNER, RelaI Hem Net
,r . itihD m .. aJIPnc S46.00 $29.50
~kphi)151 1IIOIl"1 "'" $5.50oonr....., ,.ft:ncoa:l- Toral $35.00
mg _ ;.•• Fa
Rohn J), 2:5, 4j ..ad ss.

N£W n lOWEROBllXX Il.\Cd Ratal Ham Net:
with )'<llll"gin-poIc, !his lit· $59.00 $49.50
tie giad aDadlCS 10 tte bot- 5Itl $6.50
lODlofyour_Jeg lold Total $56.00
)Or groun:I =w pill hcri-
1D1laI ell )'lU Iiftng ...
ard away from dInp::r. Fa
Rohn n 2S. <IS aid ss._a 11 SAFElY S1RAP RelaI Hem Net

aaad"ab)'lU $12.95 $9.50
T.-:r"b:t CI" s-tI $2.75

1.eg"AlO.Tand~ to Total $12.25
)'lU climbing bell b:Mlid
lhJpping dtools _ makes

clinnng much ca.o;u.

CODE 5 News and Petition info rmat ion.
SASE to KB7PNO. 503 Dubois Atreet. Ch
eney, WA 99CK>4. BNB1012

AMATEUR RADIO REPAIR. most makes
and models , disco unt labor rates until June
1995. WESTERN AMATEUR RADIO RE·
PAIR CO., John Rupe, Box 697, North Cove.
WA 98547; (360) 267·4011 . Thanks. AB7DR.

BNB1015

HEATH COMPANY is selling photocopies of
most Heathkit manua ls . On ly authorized
source for copyrighl manuals . Phone616·
925-3650, 8-4 ET. BNB964

PRINTED CIRCUIT BOARDS for projects in
73. Ham Radio. OST, ARRl Handbook. List
SASE. FAR CIRCUITS, 18N640 Field Ct. ,
Dundee II 601 18. BNB966

AlDEN SERVICE by former factory techni

cten SOUTHERN TECHNOLOGIES AMA·
TEUR RADIO INC., 10715 5W 190 5 1. '9.
Miami Fl 33157. (305) 238-3327. BNB979

ROTOR PARTS ROTOR SERVICE, ROTOR
accessories: a rek-n -t .eye, Quik-Connects ,
Pre-s et mods. NEW models for sale . Free
catalog . C.A.T.S. , 7368 State Road 105.
Pemberville OH 43450. BNB996

SECRET CB BOOKS 1·29 $10 ea., SAMS
books $15 ea. Tune up masters books 1-6
S20 ea., Uniden export service manual $10.
RCI 2950i2970 service manual $10. caa lor
free catalog of other goodies. 1·800-536·
0109. BNB999

pac noee. Electrolytic. Disc, Tantalum. All must
go! Free listing. send SASE to: James Gro
gan. Box 20809. Raleigh NC 27619. BNB945

RF TRANSISTORS, Japanese transist ors
and tubes need dealers . repai r shops . kit
makers , etc . for 2SC1969 . 2SC23 12 ,
MB8719. MAF455, MRF454, 25C2879 and
more. WESTGATE (800)213-4563. BNB950

FREE HAM GOSPEL TRACTS. SASE.
N3FTT. 5133 Gramercy, Clifton Heights PA

19018. BNB960

Subscribe to
73 Amateur
Radio Today

or
Radio Fun
by calling

1-800-274-7373.

Wanted for Museum: Apple-1 and other pre
1980 microcomputers. Also ear1y microcom
puter journals. newsletters and advertising Ilt
erature . KK4WW, 703-231-6478n63·2321 .

BN81001
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Uncle Wayne's Bookshelf
REFERENCE

""~14.9!'
,~.

SI4.~

S,~

~J'.'5

$11.'0;
, a.'5

••
""IU 5

c, 0 .. ,."

UllNlI

"UlU,ro

"'un..,

..... ..., ....'Mk. Uiidu_4 QIu .. '*'- F<w.-..

..urltd __ SdM:so...... II )011. h"'floru~. UIO'd
SlorassR,U Y b, ..611l81!

:-O''-K"E vesn
TFOI \ lS01
GEl'FR-\I. vesn
AD\'A."«lll VlSr..
EX11l.A \ 'L'iDj

IKno circuli' "''Jrt. _ oq., "'-
ctIYm. die ....:n., n ,. ...u 1cII of die
myllClJ out of ....... nd.... ......t ,. Ihr ClSy
"'"y. no. ""11",, <lrtI' of)'OUr bouco S:.'D lIarn 111
vnlmMIlS. $10.00

DP919 73 Megazine Inde. 1960-1990 A
~ md"o to ..cry anode rubluhrd III 7J
M UNa;jll' Ihmugh I'J'J(J til\! ",fI ll"", $20.00

l"- ee code dwa"tcn IS5 9S _ l:tfmJ Hod <Ii<
o<hn". not SldJ.,- ,Sj.9S - 13TOt» Jl""",... ..
bow- of f,.,.j,,AI~ d,ffiaalI rn<-""" . 6 .".., lln
111=.• tb: IJ wpn Ilact lI",aor tSj 9S _ 13T ll l
,. ~)'OIIlor .",no .........tmuc ""I' 1<1 _
.,- It<ItniIlJ Ibu n k . Il l"'" Aod <Ii< I"l"'!.
0 ..,..,......, 2O .."m 'IOJ'" (S.~,9S - 7JT201 11 you
fiod y",, ·"e ""'(I"", ' code fl nou". ,h(,rt·, III< H
wpm \ Iind 8", gl. , (S5.Y:I _ 7 1T2~1 whi,h will
""". you riKllt

Until wi", herd> "or. 11<..,1. . , , II' ,bl. to
dump ,he ccdt tCt/U''''"",01 tmm tho hJftl ."""' , th.
EI Zip!", and COO'.8""'" "'" ,he It" 'I' '''1fall og
roo", 10 ham "'''''0', "'nd b~ lhe w.y , Iny_ ,"n
"'... th< codr: illhry ... ..... ~ ' Incl. Woy..'1 wI)'

l>Ios.~ op\II«l fCC ............ I.........
Uruw.<syutrob. __NE' ....-

ONL Y A FEW LEFT
p h fiers. "",i ve flhers. di lli lal c irCUI< and
waveform generalO.s a",1uners. SI2.\lS

SAM48441 178 rc Designs & Ap
plications A comprehensive collection
of lin".,. devclupmcnt~ for de..·..orne ce
s ign a nd basic aprlicenons SI2.\l5

PCP50 12 Everyday Electron ics
Data Book For Ih", hoOhy i<l. s eude m,
,eclinician and e ng ineer. An in' ·a1ua bk
10UTce of information of everyday reje
vance lD the world of d •....,.n" ncs. SI8.00

S" -5e
SlU e
\'''.'5
\'''.'5

TAB1 100S.1 Masr"ring RadiO F~

Circuits by Jot Carr, 411 p. If)'Ull·... ,nlft.
ell<'\! ia 1"""111\8 .....111 1><1,,, com........,nl. utd
..lI>;ui". Ibil b<.lok i. areal' !'Ius ,hen: ..... "'"
of ..mple eireuilS you c.n "u ,ld. I. copl.in.

LAST CHANCE ITEMS =;;;;;;;;;:;;;=;;;;;;;;;;;;;;;;;;

~WHO Ham 0peraI0r Ed! : l lion P8cll.
• Softw..., Noo......-..... "" f'C"l.~
holh J I~ -.1:1 114" dN>. SJ'-'~

WSGWNSW Ko-Code RadIo Soli....
PecU9a for PC'• . "oal b ) 1f2" 111<1
, 1/.."<hob. $~.'5

SOFTWARE

TAB3l'109 seer- of ~F CIrcuit Dnign
b.y J" ..p~ J , Cll" W"I1 ~n in d u . ao.
'«~II'ClllanIUa,C. CO'~" uc.y'h,n, lrom
.-oolf;tll<.i....... 521.95

GGTE MorA TlIlor f Wv.... 1Il ~."I (lau.
e_ _ I III """ 100 J'" _ -.I Of

F ID.•. CRW~ _ t..-~...
III FU" ' __ :Il1-l' "'m ... IB~ PC. Xl. A1.
PSf.! I ......

SAM22567 Mastering Packet Ra
dio-The Hands-On Guide Wrilic n
for "ma leur ra<l i" clllhu sia.,,,, , yo" '11 d is
,",lYe r whal pocke, is a nd how n works .
ho w 10 set up your OW n pad"" slal in n.
a nd OIlie r " ",fn l ups for ""w, ,,mcu and
be<;oming a good ' pac t erce r.' S I2.9 5

WAYNE'S PICKS =
WG2 The Million Dollar Video bpillo, hnwju,"
,h"OJ1 any ""o\l',my ..lUI "".1<,,'" ,01" h1 Ove'" nulii". dull.... lh'oo~ thr "nc"y (.... ,0"'l hp'nll lN' "I
pn_lti"., E.pl.,ns i. deI,,;1 hnw l"U un 811 u,.. <>f
Iil'e ",jyeni li.~ Unclt WI)'K ","w, l""' '", .... k>Ix..
thr 'Y""m $)U5

'5[[" YOU" 1>y Tho II... IIlInd 111< Illin I.
dud< •,oJ w"!'. OIlthr ai.-. '1JII1hr ~"1Ild:oy h ...q
G"'l' ''''''". - II.oJJo Wido'oo-· . ·'1l!< Tnp 10 &.IYU" - .
1bt C-.." .... "'>e. ..... lI. m tad", Cll '• .
e1""" ox"",;'.". Iba< radio _ JO .......... 1biI
i. B c'ttnlCly o'n' CD Md .,,11 """ .
dod ..nII B y 1Idlu SWl '" x n .-. oJtoI
~' 5\·CO SI5 Sn.o\PE SI"
1Il8657 Dumbing U. Down: no.. tIkld.-I CIII"·
ricul ..m 01 Compul5ory School inl ~_

G<ea> II ,.. ..~ -Dedare .... . .. )'<01...,.". ..
_ . A "" ~... Gnoeto ,", Uikd~. " .1tS.
WG1H LLlRH THE CODEn-..,.-"", It>
...... til< <:tlde. III til< eaoy....,. r~) ~.,,~ doc',
....,. V.. dl<Jiao:. T1Ion ... ,wa .p:rdI<tIcod<-,..
~ .. k_- l~ -r-' ,.._ ...........
_. _ . tbo I~ -r-''- kill,.... but
_11= kIIIf. )'<011" '1011) lIIIot.. Stft.
you '* nn it • IJ "f"I'. of )'<Ol ..........,...-your.......

.......... It> "..,. cod<- to"".KIoanoq It> 'YP'
Of ploy til< ro-o. .f y.-Ila'o. 10 ..Md tIomk. l"'"
(;M " 0.. ,l ~ "'" '" ho ..... "'_H"... ,Il"'" JO
tloe ">II"" code tr" O' 08 mu.., 0/ ......,., ....... Ind
~,up l"'" ""' ""'"'118 "l'. n.. bnllJll'lI 10
Iba< d=dtd pLuau . .... 10 ........... ......... yau',.,,,,,,iled lhe brun ·, dod 1pC'Cd . Thrl you h,.t ...
'I'" all o'er frum """,..h . nd do 11 lb. W.~ ~0Il
sb<lUid ha"" ,n~ rU'il pl:lo1 . Wub U.de W"l""'"
'"'" y'" ..." ngllt <lUI a/ 2(1liT"" .11(1 nin )'<U hi&llll
on w,i", whal J"'Uf em 11<..

Undo W.y"" give, Y<1U • dl" i« nO th< ~ wpm
,,>de 1m . y"" .......ill.. Illy th. t:I ZIJ'fl< ' ' \flC how
"'"''',J oIl'"'-" ng tho: Ie"'. •, hi,·h " ' ''''''''''''''y(1_'

JlfIC"i " $5 toJfder 7J-EZ I. Of )'tll can Illy fWu ,""'..
, 0 "", The G<""r.i, ......, ......., "" "II< lrl ltail

SAM22488 Ie User's Casebook A
' mus,' for any OC>bhi" ·. works....p . cov
en ~a1 opera,ion amplif oen . in\'en mg
and nonin' ·erl ing follo...er• • line.,. am·

Gt;,:l/5 M.w T. ... j.:'! ' DI>L
(;(~ II! ...... To_ U · 0....
(;(;,U " '5 GooIiI~~3' 0.>1:
I;(;unJGooIiI~ H- 0.>1:

DOV41 eeere Electronlca P" f'<J " J by II>,
II., ,,, . <1 Nom' p"","", 1COvtf'l ,ho ""p" n...,
I>p<'" of 'pph.d ell'u runi,·, and .It '' ' ronIC '
""""'......·..m. $t 2.95
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