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Get your own KPC-3 today.

II's just the lift you've been needing.

For more information. contact your

authorized Kantromcs dealer or Kantronics at

1202 E. Hrd 51., Lawr ence, K5 66046-5006

91J...fH2-7H5 FA.\ 91J-8il-1031.

POW E R

tronies

LOW

PEAK
PERFORMANCE

The KPC-3 offers more performance

than any other TNC in its price

range. No wonder it's the s l -selltng

TNC on the market today. And now,

the KPC-3 can connect to GPS

receivers with an N~1EA·O I83 inter

face. And it's the only TNC with

enhanced GPS operations, including

multiple string parsing; storage of out

going da ta in tracking buffers; lime-

sloned broadcast-

RUN ing based on the
GPS clock (so

multiple stations

can report with

ou t collisio n);

and remote access

to reconfigure the

Kc ntro nics KPC-3 GPS unit. Like
all Kantronics

I NCs. the KPC·3

is thoroughly contemporary; it can run

on a 9-volt battery, and it's portable.

It also provides more than 20K of per

sonal mailbox space that inexpensively

expands to lOOK.
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The Drake SW8 - Finally, Professional Desktop
Performance In An Affordable, Portable World Band Shortwave.

Tre company tim has been Drake swa irdudes rrnny of ted1oo1ogy am poI1abilily.
selling the stlrodaros inpremium- the sarre leatures tim have made Tre Drake swa.
quaJ iIy IWI'l! band shortwave Drake aperenno; favorite of Toorder your SIV8 direct,
pertormance now puts top-oI- experts - superb atxJio,vefS3lilily, for ",ore illfomatioll, or fo r
the-line features andtechnology am the unique combination of thrdeal" lira rest you call,
at yoor fingertips witI1 the professionaJ qualdy andfuncbonal
SWB...wherever you want to simplicity. SJ tune in thewood
take it. Illsignedlor both des~op and get the best of all woods
use and easy portabildy,the qualdy andaffortlabildy,des~p
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73 Amaleu r RadiO Today MagaZine On the cover: Season's Greelings From North Pole
70 N 202 This month's cover photo comes from George Pataki WB2AQC, 84-47 Kendrick Place, Jamaica NY 11432. George
Peterborough NH 03458- 1107 visited 90 amateur radio operators in 15 localities, and took 640 photographs during his summer, 1994 tour of Alaska,
603· 924-0058 Our cover photo from the town 01North Pole, Alaska, features Joel WL7Al sending us Season 's Greetings tram hiS very
Fa.: 603-924-8613 tall and well·anchored lower sporting a three element Yagi and his repeater antenna. Also in North Pole. George met

Ene KL7AJ and his 16 year old son David WL7NK and the family of Ed KL7XD. his wife, Sandy WL7PO, their oaughtCf.

Reprints: S3 per article
Daniette WL7QW, and their lwo sons, BIll KLn c and MIke, KL7YV who send their Season's GreetIngs as well.

Back Issues: $5 eacn

Feedback : Any ctrcurt works better with feed back , so please l ake the lime to report on how much you like,

Printed in the USA by hate, or do n't care one way or the other about the art ic le s and cotumns in this issu e . G ~ grea1l, a ~ okay, and

Quad Graphics U • ugh. The G's and o's will be co ntin ued. Enough U's and it' s Silent Keysvi lle . Hey, this is your
communications medium , so don '! juSt sit there scratching your ... er .. head , FYI: Feedback "number" is the

Manuscripts: Contributions f~
page numb er on wh ich the art icle o r column star ts as shown in the inde • .

possible publICation ". ~"
welcome. We'. do the best we can
to return anytning you request, but 13 Amateur Radio Today (lSSN 1052-2522) is pUblished monthly by 73 Magazine , 70 N202 , Peterborough

we assume no responSibility for NH 03458 -1107. The eonre con tents 0 1995 by 73 Magazine. No part 0 1 thi s publ ication may be reproduced

loss or damage. Payment f~
Without wrnten permiss ion 01 the publisher, wh ich is not all mar difficult to get. The SUbscription rate is: one

suorraneo articles will be made year $24.97 , two years $39 .97; Canada: one year $34.2 1, tw o years $57.75, including postage and 7% GST.

upon publicat ion. Please submit Foreign postage: $19 surfac e. $42 airmail ecmuonat per year, pa yable in US funds on a US bank. Second

both a disk and a hard copy of c lass postage is pa id at Peterb orough , NH, and at add itional mailing offices . Cana dian second c lass mail

your article (IBM or Mac formats), reg istration . 178101 . Canadian GS T regis tration .125393314 . Microf ilm edition : University Microfilm , Ann

carefully checked drawings and Arbo r MI 48 106 . PO STMASTER : Send address changes to 73 Amale;r Radio Today , 70 N202 , Peterborough

scoenatcs.and the clearest, best NH 03458-1107,

10000ssed and lighted photos you
can manage . "How 10 wnte lor 73" Contract: The me re possession 01 th is magazine constitute s an iron -c lad legall y binding co nt ract between

guidelines '" available 00 you and Kindly Old Wayne Green. the Publ ishe r, wherein you ag ree to scour your newspapers and other

request. US citizens must Include magazines lor items whiCh yo u think, from reading his lengthy editorials, will inte rest said publisher.

their Social Security number with Furthermore , you agree to eit her send him the cl ippings or reasonably tee.ore copie s. And it wouldn't hurt you

submitted manuscripts so we can one little bi t to keep copies 01 said c lippings near you r stat ion mike to help you find better th ings to talk about

submit it to you know who. than you r rig or antenna.
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Number 1 on your Feedba ck card

NEVER SAY DIE

Wayne Green W2NSD/l

grid squares on both 2m and 6m
via tropo and sporadic- B. hoping
to be able to get the voce award,
But with 75-80% of the aSL cards
not making it through the Cuban
postal system, he's not getting the
needed confirma tions. A big part
of the problem may be the $1 and
55 Green Stamps encicsee as in
centives for a lasl response. I
suspect Oscar could get 100010 01
his wanted cards if he hned up an
American QSL manager.

Dxers can do well with Green
Stamps if they can actually get
their mail. I remember talking with
Don Mill er W9WNV back in Ihe
1960s when he was gOing around
th e world DXpedilioning. He
claimed that he was making over
$50,000 a year charging for a $Ls,
with no income lax, since there
was no way for the IRS to find out
about it. And that would be more
like $500,000 in lodays oouerertee.
Say, does anyone know il Den's
out of prison yet?

Too bad if you missed the fun
last summer on six meters. Many
days il was bctter'n a pistol . With
the sun spots cranking up, how
about getting set up to have some
DXing fun on 6m next summer?

Wayne Wrong On EMFs!

Weir. that's what a 101 01 read
ers have been saying, pulling me
down as just another hysterical
ecc-nut. After all, they've been
saying, if there was any real prob
lem the Health Departmenl or the
EPA would have acted long ago.
Sure , like they've whipped into
action in the case of ciga reUes,
which are a long-proven cause of
sickness and death, Heck, ciga
rettes kill more Americans every
year than AIDS, drugs, automobile
accidents, and murders combined.
But is that enough 10 warrant ac
tion? Not when the tobacco

Collfimwd on page 74

A lette r from Th omas Ha rk
KBSTAG enclosed a note he'd
gotte n f rom Osca r e020J, ex
plaining about his problem gelling
aSL cards, even though they've
been sent 10 his post office box in
Cuba. Oscar has been busy Ihis
teet summer working American

And there was this guy in Caracas
who used to send hours and hours
01 Playboy centerfolds.

And the time when I went to
Navassa 10 operate as KC4DX
and look along some slow-scan
asos on audio tape , plus a re
corder to see what I'd received
after I gol home. I remember call
ing in on the slow scan channel
on 20m and being told to go away
because there was (WOW!) a Mexi
can station on there that everyone
wanted to contact. So I moved up
the band and gave a few of the
more alert slow-scanners a new
country, while the herd were work
ing that Mexican SSTV station.

Get out your soldering pencil
and ret's see what you can do to
have some fun and maybe even
get Sescom better known.

Reminder For Skiers

Snow permitting, am I going to
see you at Aspen January 4-11th,
HT in hand so we can talk whi le
on the lifts? That's the low season
at Aspen, when prices are reason
able and Ihe lift lines minimal (or
less) . And think of the fun we'll
have SOlving amateur radio's prob 
lems over some delicious dinners.
Mmm. We've had mini-hamfests at
Aspen for many years and had a
ball. Skiing is half price if you're
over 65, and Iree at 70, There
probably are some better places
in the world 10 ski , I just haven't
found them yel. Let me know via
fax : 603-58S·3205 or via
ProFusion@AOL.com.

Cuban ost,s

I'm stil l not done .

Sescom makes most of their
SIPs in fair ly short runs, so they
don't need to have a market lor
lens of thousands to be interested
in making more SIPs available.
What they need is for you 10 brain
storm a small circuit and send
them a prototype. If they like what
you've done they'll swing into ac
tion and add it to their catalog , with
you getting $100 up front lor the
idea, plus a royalty on every sale .
And I would expect. at the very
least, an article from you on your
handywork. With good phOIOS.

II your brain is all fogged up due
to your poisoning yourself wi lh
mercury (filli ngs) , Big Macs,
Nunasweet, Bud lighl , and so on,
then you can substitute some re
search into ham rag back issues
for the creativity you'd otherwise
have.

Sescom is mostly into audio cir
cuits, but with your help maybe we
can get them to start making some
RF modules. Maybe some digital
too. I'd love to have a module thai
would send my call digitally every
time I push Ihe mike button . At
9600 baud it would zip by like that.
Then I'd want another mcocie 10
decipher the signal when irs used
by others. The next thing you know
we'd start seeing some 01 the big
companies building this lntc their
rigs, with a little LCD readout on
the receiver giving the call of the
station YOU're receiving.

What else do you need?

Builder's Alert!

Sescom also makes some re
markably inexpensive moocres fOf
various audio applications. SIPs.
These are also cute nme buggers.
If you can figu re out some
hamshack applications tor these
and come up wilh an article I can't
refuse , Sescom is offering a Sl00
reward , plus whatever you can
squeeze out 01 Never Spend a
Dollar.

II YOU're not into designing and
bUilding lil1l e electronic gadgets,
skip this, iI's not for you,

It all started when an envelope
arrived with a little bag 01 hardware
in it. Oh, I'd seen the Sescom ads,
but I hadn't really understood how
neal their equipment boxes were.
I spent a lot 01 years at the W(ll1(.

bench making all kinds of elec
tronic stuff, but nothing as cute as
these had ever been available.
Considering the size parts used 10
be, nOlhing I could have made
baec then would have fitted into
most 01 these boxes.

So I contacted Sescom 10 see
il lhey might be interested in me
helping them get the boxes better
kno wn. Not being c ra zy, the y
agreed, Here's the deal. For any
article I pub lish that uses one 01
their bo xes they'll send a $50
check to the author, and that's in
addition to the pittance I shell out
for good construction projects . A
little bonus. Well, since their boxes
only cost from $2 to S6, that's a
good gamble fOf any builder.

Don't go away, I'm nOI done.

There are 23 varieties so far,
ranging Irom $15 10 $35; things
like mike pre-amps, remote vol
ume control. automatic level con
trois, etc. These miniature circuit
boards aren' t much larger than
ICs.

How long will it be before we
have a module in our rigs that we
can load a digitized picture of our
selves into? That takes me back
to the early slow-scan days around
1970, when I had three cameras
set up in my shack, with one aimed
at a menu board, a second at a
slide projector, and the third at me.
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CX·224/CX·224NMO· In-band 1461220/446MHz w/fold-over
Gain & Wave: 146MHz2.15d8i 112 wave - 220MHz 3.5dBi 5(8 wave - 446MHz6.OdBi 5/8 wave x2 ·
Length: 36" . Conn: GX-224 PL·259. CX·224NMO NMQ · Max Pwr: WOW

,}JIN •

B·20/B-20NMO· Dual-band146/446MHzwttold-over
Gain &Wave: 146MHz 2.15dBi 112 wave- 446MHz 5.OdBi 518 wave x2 · Length: 30' ·
Conn: B·20 Pl ·259/B-20NMO NMO · Max Pwr: SOW

. ,:
5H-55. Super Flexible 146!446MHz HT Antenna
Gain: 146MHz 1.SdBi · 446MHz 3.2dBi · l ength: 15.5' · Corm: BNC ·
Max Pwr: 10W

._--------
IIEW 888·15 · I n-band 521146/446MHz wJfold-over
Gain & Wave: 52MHzOdBi 1/4 wave• 146MHz4.5 dBi 618 wave ' 446MHz 7.2dBi 5/8 wavex 3 - l ength: 58' · Conn: PL-259 ' Ma.

.,--------- --- ----
MEW SOB·7/588·7NMO. Dual-band 146t446MHz wlfo!d-over I I'
Gain & Wave: 146MHz 4,5dBi 6/8 wave . 446MHz7.2dBi 5/8 wave x3 · Length: 58" • conn. SaB·7 PL·259/SBB-7NMO NMO .~"Max .

Q IIEJI l 780 · Dual-band 146/446M Hl wftold-over - Jnciudes COMET exclusive tnert-reslstant lock!o 146MHz 6/8 wave 4,5dBi • 446MHz 5/8 wave )( 3 7,2dBi · Lefl{lth: 62' · Conn: Gold-plated Pl·259 · Max Pwr: 150W

•• • " W~-------

Q IIEJI Z750· Dual·band 146f446MHz wlfold-over - tnciuces COMET exclusive thett-reststantlock!o Gain & Wave: 146MHz 2.1 SdBi 112 wave - 446MHz 5.5dBi 5/8 wave x 2 - Lenqm: 39' · Conn: Gold-plated PL·259 · Max Pwr: 200W
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NumDer 6 on your F.-dbKk Cllrd

LErrERS

Mike Carbaugh WA3HOQ
First a little background info. I've
had my ticket since t om grade in
1967. 1worked a 101016 melerAM
and 2m FM, back when 2m was
fun. Seems like now-a-days eecn
repealer has its own little "group .~

But I still use an HT in the car. I
commute 52 mi les one way and
it's nice to have.

I laded away from Ham Radio
back in the late 70s . Since Tachs
were given 10m, I got back on the
air in 1992. I run a bare foot-no frills
station consisting of (1) Kenwood
520SE and Realistic HTX 100,
mobil e 10m; (2) 10m vertical; (3)
HQ Min i-Qu ad, 6. 10, 15, 20
meters. (4) Coaxial dipole for 4Om.
Thanks to Radio Funlor info on
construction. (5) Just purcha sed a
PK·88 TNC; (6) searching tor PC
or Dumb Terminal . (7 ) Jo ined
AMSAT and listen to the "birds.
(8) Realistic HTX 200 m HT.

Some random thoughts for
newer ham and others. (1) 2rnJ
10m crosslink repeaters are a lot
of fun. Try them out if any are in
your area . (2) send an SASE or
postage when a SLing. (3) Clubs
do more lor newer or lowe r grade
licensed hams - let them do some
operating at field days, during con 
tests and special events. Loosen
up the meetings, don't hold every
one strictly to business. (4) Don't
be so Quick to point ou t a new
comer to the repeater made a mis
take and said "Break." (5) l ook
wha t 'teens and Novice did to ac
tivity on 10m! Allotment of more
pnvlteqes on HF bands could in
crease our amateur ranks. (6) My
las t 125 10m contacts: 63 were
Tech or Novice; 20 General class;
24 Advance class; 18 Extra class,
(7) Seems to me everyone is tak
ing advantage 01 Tech Plus and
Novice activity on 10m. (8) What
cou ld we bring to other HF bands?
15 meters?

One final thought I agree with
you and so do many other silent
hams - to "Hell with the Code ." It's
hOlding many good potential ham
back.

Ste ven Katz WB2WIKl6. Your
October editorial in 12 re "Money
idees ." etc. , brought to mind
something that many hams know
about and very few capitalize on.
Many hams, including you and me,
are PC nuts who have been there

From the Ham Shack
since the beginning. I had a "Sol "
in 1976, fol lowed by my first "rear
PC, an Apple U, in 1978. First DOS
system (IBM-PC) in 1983. lack
ing available software in the eany
days, I wrote a lot 01 BASIC pro
grams myself, as I'm sure you did .
I I"IOw work in the PC peripherals
industry and my office is in a bui ld
ing originally built and occupied by
Pertee, the first real hard disk drive
manufacturer in the U.S. They
became part of DOC and then fi
nally folded some years back , but
Partee launched a lot of busi 
nesses, inCluding Micropolis (also
here in Chatsworth, CAl , Tendon
and others. I tee! like a dinosaur
in this industry that is only maybe
18 years old. Sigh.

The business opportunities in
PC pe ri pherals are abundant .
With read-write optical media and
mechanisms becoming so afford
able , floppy disks will soon be a
thing 01 the past. Hard disks are
already at 9 Gb and Micropolis
(and probably others) are devel
oping 18-19 Gb drives right now.
RAID systems (Redundant Allays
of Independent Disks) lor fault-tol
eran t data storage are becoming
so popular that "hackers" already
have them , including systems ca
pable of storing 63 Gb of data in
fail-safe setups that can't lose a
single Byte of data even in a disk
"crash." Pinnacle Micro and oth
ers are introducing 4.6 Gb optical
read-write mechanisms with very
allordable media. Where will it
end? Nobody can possibly predict ,
but there's surely no end in sight.

My 4-112 year-old daughter
knows how to operate Windows
95. The information superhighway
is al ive and well , and anyone who
isn't on me Net is almost passe. I
think the latest figures indicate
some 35 mill ion use rs on the
World Wide Web , and this i s
bound to double in the next year
or two. Highly com petent PCs lor
less than pocket Change abound
in the marketplace . How can
hams cash in on this? II's obvi
ous. Networking and performing
valu e-added retai l services. The
whole industry is so simple to un
derstand that it's populated mostly
by lolks who barely graduated
high school. CD-ROMs are almost
a thing of the past, since record·
able CD mechanisms have be
come both a va ilab le and

affordable. Pinnacle's new Apex
4.6 Gb drive is priced within reach
of anyone who can buy lunch, and
as prices continue to drop there
w ill be no reason the average
hacker can't afford a 14-disk ar
ray jukebox lor home entertain
ment. But end users are so silty
they will continue to need integra
tors who are added -va lue
resellers. And many toucs would
like to be part of the Web, but have
ro idea how to get on.

This is a lantastic business op
portun ity for thousands of hams
who have any inkling whatever
about how to set up a PC with a
modem and get on line with an
Internet provider. It's child's play.
and as amazing as it sounds, thou
sands 01 slightly te chmcally-In
clined individuals are making a
great deal of money be ing part of
th e Superhighway. Mind you ,
these are short-term opportuni ties .
Technology progresses faster than
most of us can keep up, and many
might have to be sat isfied making
the ir lirst million in the next year
or two and then retire to operating
from Tahiti.

It's progreSSing faster than most
could possibly imagine or keep up.
But the money is available and
there for the taking for enrerprts
ing folks who don't mind working.
11 doesn't take any financial invest
ment, only the time to study and
keep abreast ctme rapidly chang
ing technology. Banks, insurance
companies, taw firms et at, all need
fault-tolerant data storage. How
many hams are in this field? Raise
your hand s. Pity. Not very many.
Tsk,

II's no good Steve, 20years ago
I tried hard to get hams to take
advantage of the exploding com
puter field. The industry grew at
235% a year for its firs t seven
years, just as I'd predicted. Thou
sands of people made millions .
Some made billions. But you 're
right, the industry is still growing
fast and shows no sign of slowing
down, so there 's plenty of money
out there for manufacturers, pro
grammers, consultants, and ser
vice providers. Any ham could Jive
in a dream ham toceuoo and have
a dream ham station, jf he wanted
rooAll it takes is some self-educa
tion in computers and the gump
tion to do it. It doesn 't take a lot of
brains to be a computer Ph.D., just
some work, Wayne.

Michael Forinash KBORIA .
Wayne , I've only been reading 73
lor two years, but I think you're

doing a fine job. No complaints.
Suggestions? Why not run an oc
casional photo 01 vin tage equ ip
ment on the cover? I missed out
on the 205, 305, and 405. but I love
looking at equipment from those
periods.And how about more ORP
projects?

Anyone got a good photo of a
mint 5W-3 or a SkyridfJr DiverSity
we can run on the cover? Wayne.

Ski Chaudhry KK6R N, I 1"10

tcec in the September cover pic
ture of your shack tha t you have a
Palomar PT2500 antenna tune r
just like mine . I've been looking
eve rywhere for a manual for this
tune r, Even Palomar hasn 't been
able to find one . I wonder il you
have one you could copy lor me?
Nope. mine's long gone, but I'll bet
one of our readers can help. Sid's
at 248 7 Cliff Road. Upland, CA
9 1784. Wayne.

F r ank Rump h KD4DZI,
Wayne. a while back you asked
hams to be courteous. A lot of
them are nasty to eaCh other on
the air and the newspapers are
tell ing us that violence has in
creased a larmingly among our
youth since 1983. This was when
Nutrasweet was introduced. Coin
cid ence? Aspertame has been
called a mind-altering drug and
I've seen its ellect on my wife af
ter eating just one package 01diet
Jello pUdding . Coincidence? I just
use Ivory soap to wash my hair
and my sense of smell is working
fine . We had a policeman come to
our ham club to talk about crime ,
He said jf you use Mace on a per
son who has taken drugs it makes
them more violent.

Nutrasweet (aspartame) looks
to me like p roof positive that
money buys the FDA just like it
does our congress. Endless re.
pots of it's side effects Show itcan
be deves ta ting . Pe rhaps we
should ask that any ham who has
downed a diet cola or soda nor
operate for 24 hours. That might
even clean up 14,313 . But would
it keep KIMAN off the air? Wayne,

Kintzonidis Srlros SV2BXC
We had a t remendous 2m band
opening on June 2nd. I was run
ning 50 watts and got a 59 from
F5NZO and th en again f rom
F5IRS, a path of about 2280 km!
Then I worked F1CCB, HB9JAW,
HB9RSO, and HB9SNR, all on
144 .250 using FM. The spo radic
E was so strong I could hear HTs
and it lasted for about an hour

Continued on IXlflC 82
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R139 Is The Afford
able WeSat Rcvr!

VQlUM' i' i' i' '1 f S<llIU C H

REP-200 REPEATER
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 controller alone!

Kit still only $1095
w&t still only $129550 &900 _

e Available lor the 50-54.
143_174 , 213-233. 420
475, 902-928 MHz bands,

.FCC type accepted fOi
commercial selVlce in150 & 450 bands (RfKluesJ cataiog tor det8iltJ

Also available In rf-tight enclosures, and with data modems.

FM EXCITERS: 2W continuous duty.
FCC type Bccepted foroom'l bands.
• TA51 50-54,143-174 , or 213-233MHz,
• TA451 . 420-475 MHz . New low pI'ice!
Either modet kit $99. wfl $169 .
e TA901 . 902·928 MHz. (05W out):
NfIw.bwptice! wIt$199.

VHF & UHF AMPLIFIERS.
For fm, ssb, atv Output levels from
1OWto 100w. Models starting at $99.

FM RECEIVERS: C
"<>'-4 R100 FM RECEIVERS for 46-54 ,
~NEW,$ 72.76. 140- 175. 00- 216-225 MHz,
71.'" Very s.nsitiv. _ 0 15uV. excep
tional selecti vity _ both crystal & ceramIC II
M ers for >100dB al t1 2kHz (best available
anywhere), flutter-proof sque lch.

. ,..New low price1 kit $129, wit $189.
• R451 FM RCVR. for 420-475 MHz. S,milar
to aoove New low price! kit$129.wlt$189.
• R901 FM RCVR. for 902-928MHz Triple
conversion /lWw.bw price .. .. $159 . wit $219 .
j,~ R1SO MONITOR RCYR for 143-164 Of 216-225 MHz 4<1\anne/s

")-_$ G.eat for mon~oring repeaters. amateur call ing ffeqUllllClllS. pad<.et ra
71.'" dlO. commercial two-way radIO. polio&Ilire lreQuenaes. Of weather f0re.-
casts Good ata",,' kit. easy 10 assemble and align kit only 199. wit $1&9.
e R120 AIRCRAFT RCVR for 110-136 MHz _ kit only $99, wit $219.

- . --- --

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

REP-200T Voice Message Repeater. As above , except includes
Digital Voice Recorder Allows message up 10 20 sec. to be remote ly '.corded off
the air. Play badt at user request by DThlF command, Of as a periodical voice id.
or both. Great for m.king club .nnouncementsl __•__ dds only $1001

REP·200c Economy Repeater. Uses COR-6 Conlrolel (no DTMf
control Of eutopalchl. Featuoes al-voic. ID Kit only $795, w&t $1195

REP-lOON Repeater, Wanl to use your own controllef? No problem l We1
make you a repea ler WIth If modules only Kit only $695. w&t $995

~.
~ ......- Eprom.

controlled , 1n11'118

ture. easy to build,
low power CMOS.

. only $54 kit. $79 wit(specify cal) _.....

~

SELECTIVE
CAUJNG
MODULE.
Versa. dtm!
control\el with 1
latchIng output
Mutes speake r
u ntil someone
calls by sending your 4-<:1191) It code Or
use it wrth a long tt zero dig~ to alert any
one in club for emergencies . Also may be
used to control autopatch or other de_
vice. like TO·2 e xce pt only one output.
.......... " , , ,kit $49. w&t $79

T0-3 CTCSS DECOOERIENCOOER. Pre
vents access to repeater or receiver un
less proper lone IS present. Tone output
101 Iransmrtters. too kit $29, wit $59

AP-3 REPEATER AUTOPATCH. ReveBe
patch and phone line remote control
. k it $89. wifed & tested $139
AP-2 SIMPUX AUTOPATCH Timing
Board Use WIth above for simple. ope'-
ation us"'9 a lransceiver k it $39
TD-2 DTMF DECODERICONTROl.LER.
16 dlg~s . jumper.programmable , toll-call
restr ictor. Can turn 5 functions on/off,

__ .." k it $79, wired & tosted $129

••
MO·2il2 FSK DATA MODULATOR &
DE-2il2 DEMODULATOR. Run up to
1200 balld dogilal sig"als through any 1m
transmitter & receiver .._..klts $49 . w&t $79

9600 BAUD DtGITAL RF UNKS. Call for
info on Iow-eosl packet netwooung sys
tem: MO-96 Modem and special versions
of our 144. 220. or 4 50 MHz fm I<IT1trs and
revfS. Use dlfectty WIth most TNG's Fsst
diode-switched PA's output 15 or saw

COR"". COR &
Real Yoioce 10
on one board.
Oig ~al c -eecees
up to 20 sec
onds of your
voice Can rec
ord mulliple id
messages Tali
and tIme-out 11mef$ , cou rtesy beep. solid
stale relay to key transmitter.
..................................... kitS99. w&t $149

COR-3. COR . timers, court beep , k it $49
CWID. Doode prograrmlable kit $59

COR-.4- Complete COR and CWI0 an on
one board CMOS logic too- low power
consumpIlOn EPROM programmed.
(speedy call) kit $99. w&t $149

ACCESSORIES
DYR-1 DIGITAl. VOICE RECORDER. Re
cords up to 20 sec. of your voice wl)t! buin·
in mic, or e ~lema l rtuc. r errme as voice
to 'er for repealers or fo~ hunt . mtr, con

test caller, radio
notepad , etc E~

tensive manual tells
how to use multIple
~sages adapt to
many app!icauons

_. kit $$9, w&t U9

~f~, .

Helical resonator
Mers may reduce
your inte rmod &
cross-band inter.
lerunce.

MODEL HRF· ( . ), $59 vhf, $99 uhf.
"S(»clly t~n'r>g ran!l": 136--140, 142_1{)(), 15CJ.152,
152- 174,213·233, 420-470.

FEATURES:
• Very low noise: 0.7dB nl vhl , O.8dB uhl
• High ga in: 13-2OdB (depends on l req)
• Wide dynamic range - resist overload
• Stable: dual-gale GAS FET
' Spt>afy hNI"'il ""'f}<I 26-30, 46-56, 13 7· 13g, IJ iI
I ~, 152·172, 21G-231J, 4W-470, 800-960 MHZ

LNG-(*)
stiil o n ly S59
~_tod

LOW NOISE
RECEIVER PREAMPS

HELICAL RESONATORS

Low_
con..."""" tv
~vhf ~ ._
&uMtNI... OP
on. 1011 tKII ••r.
• Input langeS avail: 50-52, 136-138.
144-146. 145-1.H.146-148, 220-222, 222·
224 MHz, 432 -434, 435--437. 435 5-437.5.
and 439 25 (atv cony. to chan 3)
• Kit less use $49, kit w/cue & BNC
jacks $79. w&t In case $99.

XV2 Jot' vhf .nd XV" for uhf. tdodels to
conve<'I 10M s.sb, CWo1m. etc, to 2M. 432.
435, and atv 1W output. Kit only $89
(vhfl. $99 (uhfl. PA'$ \-ClIO 4.'iW ".,.-

Get t1n~ & Ire
quency ched<s
without buying
multiband hi rcvr , Very se,,$Ilrye and ee
'&etJve xlal conlrolled superhet. eedcated
to listening to 1NNV on 10000 MHz
Performance rivals the most expensfve re
ce,vel1l .. only $59 kit, $99 wit.

LNW-(*)
MINIATURE

II PREAMP
"ill only $29 u .. $44 wlro<l&t...od

• Low.-;_t MOSFET preamp
• Smallaire Only 5If!f'W. 1-5i8"L . %-H
• Nil 2dB yhf. 1.5<18 uhf
• Solde< Ie<Tnlnals lor coax& pwI eonnect.
"~ ...-...g ""'9" 25-35, »-~ ~\IIO. \110-1213.
12().150, 1!j1).200. 200-210. 400-~"':



QRX .•.

New 2m OX Record!
Tropospheric dueling resulted in some great DX

for the alert, with the path opening between Ha
waii and the Wesl Coast atthe end of June, Too
bad it you missed it. The best OX was between
Paul ueb KH6HME, operating atop Mona Loa
(13,680 teen on the main island, and Jim Costello
W7FI in Woodinville, Washington, up near Seattle.
That's a distance of 2,692 miles. That was just a
tad further than Pau's contact live years ago with
XE2GXQ. on Baja California . Paul also worked
WllZ and N7KSI in Washington, and N7AVK in
Oregon. VE7SKA heard Paul, but couldn't gel
through. Anyone want to bel that SKA won't have
a bigger signal next year? KH6HME also made 432
contacts with K6QXYand W65YA, but 2m was the
hot band.

Launch contract for phase
3·0 finalized

The Amateur Radio Satellite Corporat ion
(AMSAT) has announced plans to launch the Phase
3-D satellite aboard the second flight of ESA's new
Ariane 5 (Ariane 502) for approximately $lM US.
The launch Iscu rrently slated for September, 1996,
but if not possible could be shifted toanolder Ariane
4 booster for launch by mid·199?

Repeater Coordinators
Meet

The nation's repeater frequency coordinators re
cently met with the ARRL and the FCC in 51.
Charles,Missouri. It was apolitically charged meet
ing that has changed the face of VHF operation
forever. This is because there is now a tentat ive
agreement by wh ich the American Radio Relay
League has tentatively agreed, subjectto board ap
proval, to represent the nation's coordinators to the
FCC , This, in exchange for the commission recoq
nizing the work of the coordinators and possibly
making their decisions binding on the ham radio
community

The meeting was held at the Best Western
Noah's Ark motor hotel not far from the 51. Louis
Airport . About fifty of the nations sixty five recoq
nized repeater coordinators were present. Also in
the room were representatives of packet radio,
amateur television and other modes that use the
VHF and UHF spectrum, but from the outset it was
made clear that this meeting was to discuss the
problems of FM voice repeater coordination only.

Even thOugh he was there unofficially, the lone
of the meeting was set by the keynote speaker
Ralph Haller, N4RH, Deputy Chief of the FCC's
Wireless Telecommunications Bureau: "I'mparnco
larly delighted that allot you have taken time from
your schedules to be here and you have shown so
much interest in this matter, that you would come
to SI. Louis on a Satu rday,

I would like to ask that we try to Slay focused. In
talking to you, I know a number ot you in th is room
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have lots of otherconcerns. Enforcement, changes
in the volunteer examine program, but that is not
what today's meeting is about. Today's meeting is
to talk about frequency coordination. An opportu
nity to get to really get to know each other. And it's
an opportunity to bring frequency coordination to
yet a higher plateau. So during the day let's stay
focused on the real issue of why we are here. Let's
not get side tracked on other issues thatcan easily
take up the day. Let's stay focused on frequency
coordinat ion. This is a truly historic day in the his
tory of Amateur Radio." Haller, N4HY

Historic yes, but not wi thout its problems. For a
while, the entire proceeding seemed to be slipping
away as the political differences between various
coordinators and between some coordinators and
the ARRL took center stage, As a result, much of
the early discussion derailed into matters of finite
detai l ratherthan the general picture that Hallerhad
requested. So, not unlike other legislative bodies
in a state of connrct, the group recessed, It was
when the meeting reconvened that headway be
gan. Owen Wormser, K6LEW, the president of the
Mid Atlantic Repeater Council was the person who
brought it back on track:

"For the sake ot a beginning can we agree that
those that are listed in the current ARRL Repeater
Directory as coordinators for their specific areas
etc. are in fact the baseline trom which we can be
gin. Perhaps, but not the linal solution, perhaps not
the end of it, but can we agree that thai is at least
the beginning. Because where the next point goes
is, il that is agreed then we have something else to
say. And that is that in the longer term our oolec
tive is to produce the white paper wh ich will be the
assemblage its direction, it was Jim Fortney that
added purpose:

"It has become very clear to me and I hope it
would be clear to the majority of the rest of you.
that the environment that the FCC finds itself in no
longer al lows us to use the methods and techniques
that we have used in the past to deal with them,
And that in tact that we better look at some new
approaches. And one of those approaches that is
being used elsewhere and has been suggested
from a variety of directions that would be advan
tageous to us is if we, and I am talking about ama
teur radio, not repeater coordination necessarily,
but amateu r radio in total, we amateur radio had
someone who represented us to the FCC,· Fortney

Discussions and debates lasted another four
hours. In the end it was decided to name the Ameri·
can Radio Relay League as the single point of con
tact, or spoc, between the nations frequency
coordinators and the FCC, Acommittee Chaired by
Owen Wormser, K6LEW was empowered to draft
a white paper setting lorth the goals 01the spoc.
This paper will be circulated to all the nations rec
ognized frequency coordinators listed in the ARRL
repeater directory for comment before a final ver
sion is submitted, All of this seemed to please the
FCC's Haller:

"C learly this afternoon, I think tremendous
progress has been made. And I look forward to
continuing to work with this group and your repre
sentatives who wil l ultimately be working with us

Number 8 on your Feedback card

directly in Washington. I think this is a giant move
forward for Amateur Radio and I thin k it says a lot
that all of you come here with such diverse views
and in the course ot a few short hours reach this
kind ot consensus." Haller

There is still a lot to be done before recognition
of the work of coordinators becomes reality, Two
01the biggest hurdles are drafting a white paper
acceptable to most coordinators andlor the ARRL's
Board 01Directors to vote on whether or not it re
ally wants the SPOC job. The latter will happen in
mid January.

But assuming both of these tasks are accom
plished, it may eventuaily mean that the average
ham, people like you and me who simply operate
FM with a mobile rig or an HT can be assured that
the day of the so-called pirate repeater will come
to an end, That our ability to communicate through
our favorite repeater with a minimum of interter
ence from another uncoordinated and unwanted
repeater on the same channel pair, will be assured.
And from a users point of view, what more can an
FM enthusiast want.

FCC Closing Several Offices
The recent Republican economy drive has hit

the FCC, which has neverbeen generously funded.
The result is the announced closing ot their Re·
gional Offices in Atlanta, Boston, and Seattle. The
Field Offices inAnchorage, Houston, Portland, aut
talc, Miami, San Juan , Honoiulu, Norfolk, and St
Paul wili also be closed, as will eight 01 their
monitoring stations. The most serious of those is
the Norfolk Off ice, which was the training center
tor FCC aqents for the whole country, No more "pink
tickets" from Grand Island'

This presents an opportunity tor amateur radio
to offer to provide a new service for the FCC, We
have thousands at handicapped and retired hams
who would gladly volunteer to help monitor the
spectrum as a public service. Since hams are ev·
erywhere, they could provide a more thorough
monitoring service on LF, HF, VHF, and UHF than
the FCC has had,

ARRL Seeks Enforcement
Action

The ARRL may be headed to cong ress to try
and force the FCC to enlorce the Amateur Service
rules. At least the rules that govern willtul and rna
licious interference.

According to Minute number 3.1 of the recent
Executive Committee meeting, on a motion pre
sented by Director Joel Harrison, WB5IGF, League
President Rod Stafford, KB6ZV has been directed
to appoint an ad hoc committee to-and we quote:
"develop objectives and strategies to achieve leg·
islanve solutions to the problem of inadequate
enforcement."

This action was prompted at least in part by a
report to the committee by League General ccun
sel Christopher D, Imlay, N3AKD. In his report,
Imlay reported that progress on two egregious
cases of repeater Jamming have proceeded far
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Did you buy your QSL off a rack.
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and lei us have
a look at it. Who k now s,
it might make the cover.
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slower than had been promised by the FCC staff.
N3AKD also noted that the announced closings of
FCC field offices alOng with slaff cuts appear 10
have conlributed to a deterioration in morale.

The FCC's intemal problems nol withstanding.
theARRLappears to have concluded Ihat the com
mission has a constitutionally mandatee re
sponsibil ity to theAmerican public. And since radio
amateurs are a part of this constituency. the FCC
has an obligation to enforce the rules it makes. If
the agency fails to do so. then legislative action
may have 10 be taken to make it happen.

Also noted in the committee minutes is RM·
8626, a petition by W5YI Report publiSher Fred
Maia of Allington. Iexas. Minule 3.6 says that the
petition which would outlawmostone-way highfre
quency transmissions was strongty opposed by
hundreds ofcommentersandshould be, dismissed

Imax Images Of Shuttle
Mir Available Via Internet

Hams with Inlemel access will lind severerdra
matic new images highlighling the historic docking
of the Space Shullie Atlantis and the Mir spacesta
tionare availableonthe Workl Wide Web. The high
resolution images show crew activities and views
01Atlanlis taken from Mir recorded using a 7D-mm
IMAX camera.

Links to the collection can be found on the
"Today at NASA Home Page" on the World Wide
Web.

ARRL Honors NY Heros
The AmeriCan Radio Relay League has given

its highest POSSIble honor 10 a New YoM!: area ra
coeeeteor.At its seoteroer 16th El ecutive Com
mittee meeting in Albuquerque, New Melico, the
committee voted unanimously to present its Na
tional Certif icate of Meril 10 Henry Borawski,
KB2PFP. This for-and we quote-"Ihe bravery of
his actions in responding to the World Trade Cen
ter bombing."

According to ARRL Hudson Division Director
Steve Mendelsohn, WA2DHF, Borawski usedAma
teur Radio to assist citizens trapped inside the
World Trade Center after the bomb went off .
Mendelsohn who sponsored the Borawski romr
nation says that the award was given in recogni
lion of the professional manner in whiCh KB2PFP
performed his acts 01heroism.

At the same meeting. the Executive Commillee
also took note of the heroic efforts of numerous
Long Island, New York hams who donated their
communication skills is assisting lirefighters beat
back a six fbousandacre blaze. The committee sin
gled out th ree hams, Section Manager Rick
Ramhap, N2GQR, Section Emergency Coordina
tor Mario Maltese, WF2T and SuffOlk County Dis
trict Emergency Coordinator Andrew Feldman,
WB2FXN. lor special praise.

Fluke Oop.::;s!:....- _
If you have a Fluke Series II DMM, Model 21,

23, Kit·23, 70, 73, 75, or rt, Fluke wants to get it
back 10 be modified. It seems that anything over
400 V. ac ordc, may indicate zero volts. which could
lead one to get one heck of a surprise, il the
reading is believed.

Israel Callbook
Stbno t.tJsai4X6lM isprepamg acaItlook d ls

raeli terrs actiYer on the Internet. Send inlernet ad.
cesees to: rrussaIi@Shartnet. You can get the Israeli
CalbxJkoothe'netattttp-JIww.cp.~

From The Internet:Amateur Radio Newsline

Amateur Radio at the
Technoda

The Technoda. a technical museum in Haifa,
Isreal, is planning a full operational HF station with
a 3 element Yagi antenna. a display of CW recap.
lion as well as satellite communication and packet
reoo.

ARRL Phone Chang,,-e__
The ARRl has new phone numbers as the re

sult of an area code for Newington. The Prefix has
changed to 860 but the previous area code, 203,
will continue to worl!; unl~ september 1996.

ox
In Ox, EI4BZ. ' lb illS us IhaI he hopes kl go fT10tje

and activate sane sceres eecn Tuemy E!IIefW1g 00
80meters from 19:00 UTC. He aliis thataher mcOIes
are welcome to jOn in for a cootact QSL asdirected.

And interest in the Worked All Ireland Award contin
ues to grow,Quite afew amateurs are now q:>erational
on or erocro 3.670 MHz !rom 19:00 UTC time most
e'o'8r"OJs.IIyou arei'llhe shack, do~acaR on 3.670
as receot activity has seen ~ to twenty qJemlors on
....... Fa
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Ye s , a s u b sc r i ption t o

73 . Bu t you 'l l be
giving yoursel f a g ift

too . For every gift
subscr i p tion y o u

h and l e for Sa nta ,
we ' ll send you a CD of
t h e music t ype of you r

choice . Fi r st ra t e
musi c . Check o u t the

2 6 types of mus i c
l i s t e d i n Wayne ' s

No v e mb e r e d ito r i a l .

73 Amareur Radio toaer » December 199 5 9



Number 10 on , our F.-db..::k eard

A Portable Integrated
20 M eter SSB/CW Q

Ham Radio Station
A ten pound powerhouse!

J . Frank Brumbaugh KB4ZGC

H
ow would you like to put
together a neat single p ackage
10 meter ham station capable of

being powered by cube- the noonal 120-V
commercial power or a 12-V battery? II
occupiesa volumeof le...... than onequarterof
a cubic foct , and its footprint is just a hit
more than one quarter of a square foot. It
weighs less than ten pounds, and a handle on
top makes it easy to carry anywhere on trips.
for FJeld Day, emergency operation during a
local dise..ter; {X' nestled in the comer of any
room at home.

This integratedham station consisusof four
modu les. stacked atop each other, and held
togethc'r withaluminum straps. In order, from
bottom to top, arc the power supply and
speaker module; antenna tuner (MFJ-97 I);
transceiver(MFJ-9-t20 with rrucropbone); an
accessory module, lopped by a carrying
handle. All interconnecting OC. AF. and RF
cabling is in the rear.

The station is capable of producing up to 8
warts Cw and 10 watts SSB, and covers the
entire 20 meter hand in two switched
segments. It contains a CW filter with four
selectable bandwidths between 750 and 100
Hertz. with 00 ringing. 11Ie center (peak)
Ircqecrcy of the filter is adjuSlahIe between
400 and UIXl heI17~ an important plus for
IOOsc \\tlodo tU like Ill.: uw 750tcnxcenter
frequency. A crystal-controlled marker
generator with a 25-kH/. output marks the
subband edges an d maintains calibration of
the analog dial. It is controlled from the front
panel. An electronic kcycr is included.
swiicbedon wiihtbc filtcr fnm thc front~I.

Itcontainsa 2O-watt50-ohm dununy load.
anda panelrrccmcd RFwattmeter is included.
RF from ibcuansceivcrcanbcswitcbcdfrom
the input to the antenna tuner, a resonant
an tenna, or to the dummy load. with a Hum
panel toggle switch. RF power is constantly
10 73 Amareur Radio Today · Dece mber 199 5

monitored on this wattmeter. A l-watt front
tiring speaker is includedin the powersupply,
along with both 3.5- mm and 1/4-inch
headpOOnc jacks which cut otT the speaker
wben poorcs arc being used. The "icing on
the cake" is a 24-hour urc LCD clock with
its own internal bauer)'.

Power Supply and Speaker :Module
'The power supply uses a standard linear

regulate- circuit. Tbc lmJt..former has a 16.3
V. 3-AsccunLlary.A lu-a mpcrebridge is used
with a 2O.~F tiller capccitoc Regulation
is provided by an LM31Tf and a single
2N3055 NPN power transistor mounted in a
3"x4" x I " flanged heatsink. slight lynarrowed
with a hacksaw to fit on the rear deck of the
Ten-Tee TP-45 aluminum clamshell
enclosure. This enclosure is the exact same
widtha... lhe MFJ cabinets, slightlyless in lkph
and a fraction of an inch higber.A I-\\..au, 8
ohm speaker with a large magnet is mourned
on the panel. below which arc a 3.5-nun and
1/4-inch phone jacks. Also on the panel is a
meter which monitors either the DC voltage
or current. 'The mctcrcircuit includesa home
brew 34ampere shunt. and a zener diode
suppresses the meter zero. so the meter
indications arc from 10 to 15 VOC. and 0-3
amperes.Therearc two RCAjacks on therear
deck. providing the power for the remaining
modules.One of thesejacks is a spare and the
otherallowsa 12-v{JIt b attery to heplugged in
to supply power when commercial power is
unavailable.

Antenna Tuner
Although I used an MFJ-971 P ortable

Antenna Tuner with a twin needle meter 10

indicate SWR and forward and reflected
power, any antenna tunercapableofmatching
your antenna to the 50-Ohm nominal output
of the transceiver can he used. I used a

Ten-Tec1P-45enclosure.(the l\.1FJ497I tuner
is available fromAES for $R4.)

'Iransceiver
I used the MFJ-9420X (including the

microphone. it was $210 from AES) because
it is much nxre flexible than the other QRP
rigs current ly available. It's a very well
en gineered transceiver,originally intended for
SSIl hut a CW adapter is available which
makesita very line rig indeed.The receiveris
bothextremely quiet as well as scn..itive.This
is a very popular rig. I bought one uf!he first
0f'ICS fmmAES, and it was on back..oek.... for
Ihrcc months. In this circuit the audio output
must not hegrounded. so you can' t mount an
external speaker jack on the metal rear deck.
A simple modification is 10 insert a pair of
beck-to-bock Bohm to 1.(Xl)..ohm tiny Radio
Shackaudio transformers betweentheoutput
of the US chip and tOC speaker, One lead of
the speaker and of the &-ohm output winding
ol tbeeudiouansfcrrterccn hegrounded.with
the other lead of the transformer and speaker
going to a closed circuit jack which can be
mounted at the upper right hand comerofthe
rear deck (with the front panel facing )'00).

The two uurr..formers can be epoxied to the
left side of l.hc chassis at the t~. near the rear
deck.

Accessory :Module
Iusedanotber 'Icn-Tcc'l jz-af enclosurefur

the accessories. It contains the RFwattmeter
and switching circui try, and thc dummy load.
The dummy load consists of parallel
connected -n~ and 560-(.lhm. j -wan, 2%
metal film resistors. fiveofeach. sandwiched
between two p ieces of single-sided PChoard
stock. bolted to the inside of the reardeck. A
SPSTNO relay, control led by a toggle switch
on the panel , switches the RF from the
transceiver to cithe... the RF Otrr So-239 (to
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Tunable highpass/lowpass filters

For Voice and Data, not hing beals MFJ's
excl usive tunahle highpassllowpass RR linear
phase "brick wall" fillers.

You can tune the lower cutoff frequency 200
102200 Hz and the upper cutoff frequency 1400
10 3400 Hz. This lets you create cUJlom fille rs
for Voice, Data and other modes.

S i~nals j ust 75 Hz away literally disappear -
they are reduced 57 dB !

Unlike other filte rs, speech is not distorted by
unequal time delay.

When signals are weak. you can improve
copy by removing noisy high and low speech
frequencies that contain lillie information.

O n crowded HF bands. you can "slice-off"
overlapping SSB signals 10 improve copy.

You can highpass filler out hum, pu lses. rasp
and other irri tati ng low frequency noise.

Tunable bandpass filters
Narrow band signals like CW and RlTY

jump out of QRM when you switch in MFJ's
exclusive tunable RR band pass fille rs.

You can tune the center frequency from 300
to 3400 Hz. and vary the bandwidth from 30 Hz
to 2100 Hz -- from super-light CW fillers 10 wide
razor-sharp Data filters.

As you narrow the bandw idth, interfe ring
s ignals drop out, because, just 60 Hz away.
they're down by over 47 dB .

You can use narrower bandwidths 10 fight
tough QRM because these linear phase filters
don't distort signals with unequal time delays.

E ven with the narrowest 30 Hz bandwidth,
you'll never have a problem with ringing.

NEW MFJ.784B Features
• Tunable Sponing ToneTu

-- an MFJ invention -- accurately tunes
even the narrowest CW filler

• MFJ's exclusive Adaptive TunjngT~ _. Center frequency tuning
automatically becomes fine r as you narrow bandwidth -- makes
extremely narrow filters easy-to-use

• Improved automatic notch with variable aggressiveness
• New quieter audio amplifier gives you lull2V2.Wans output
• Speaker ONIOFF button . phones always active
• Accurate easy-to-use input level indicator
• Filter TalkJU function sends precise filter settings in Morse code
• Filter automatically bypasses during transmit for monitoring CW

sidetone, voice or data by sensing PIT line
• Improved manual notch in the CW mode
• Manual notch and automatic notch can be used simultaneously
• Noise reduction.automatic notch and tunable manual notch can

be used in Memory mode
• Adjustable line level output
• More Mark-Space frequencies and baud rates for data filters
• Improved self-lest lor all digital circuitry, switches and controls

Free MFJ Catalog
Write or call to ll-f ree . , , 800·647-1800

Nearest Dealer/Orders: 800-647·UmO
Technlcal Help: s00-647-TECI I (8324)

'1 year unconditional guarantee . J{) day money bad
guarantee (leu 1IIh) l}fI onien from M FJ ""ru catalog

MF.:!
~tFJ E:"I.TERPRlSIo:''i. I:'IlC.
Box 494, Miss. State, PolS 39762
(60t) 323-5869; 8-4:30 CST, Mon Fri
FAX: (60t ) 323·655 1; Add S8 sib

~ and 'f'<'CirocalOOllO ....b,.....10<han~ 0 /995 .loin r.m~., IrN:.

MFJ ... making quality affordable

Only MFj gives you
tunab(e and programmable

"brick wall" DSP filters
MFJ-784B

$2499 5

F J tunable DSP
.. . Tunable "brick wall" bandpass, lowpass, highpass, notch, SSB, CW filters . . .

programmable pre-set filters . . . automatic multiple notch filter eliminates heterodynes
. . . adaptive noise reduction reduces noise and QRN . .. for Voice, CW, Data . . .

MFJ's tunable
super DSP filter
automatically
eliminates
heterodynes, reduces
noise and interference
simultaneously on SSB,
AM. CW, packet,
AMTO R. PACTOR,
RTTY, SSTV. WeFAX.
FAX, weak signal VHF, EME. satetttte-.
nearly any mode.

You get MFJ's tunable FlR linear phase
filters thai minimize ringing. prevent data
errors and have "brick wall" fllter- response
with up 1057 dB attenuation just 75 Hz a way.

Only MFJ gins l OU 5 tunable DSP
filters. You can tune each lowpass,
bighpass, notch, and bandpass filter
including optimized SSB and CW filters.
You can vary the bandwidth to pinpoint and
eliminate interference.

Only MFJ gtves ) 'OU S f aCIOI)'
pre-set fil ters and 10
programmable pre-set filters
that ) 'OU can customize.
Instantly remove QRI\I with the
turn of a switch!

You get 1\1 FJ's automatic
notch fil ter that searches ror and
eliminates multiple heterodynes.

You also get MFJ's advanced
adaptive noise reduction. It
silences background notse a nd
QRN so much Ihat SSB signals
sound like local FM.

The automatic notch and
adaptive norse reduction ca n be
used with all relevant tunable
pre-set filters.

Automatic gain control
(AGe) keeps a ud io level
constan t during signal fade.

Automatic notch filter
f\.U'J's automat ic notch filte r searches for and

eliminates multiple heterodynes in milli-seconds.
It's so fast, that even interfering CW and RTTY
signals can also be eliminated.

Wilh up to 50 d B attenuation, you'll copy
stations o therwise masked by heterodynes.

Voice signals aren't degraded because the
DOlCh is extremely narrow.

Turn on automatic notch and you'll never
hear unwanted hete rodynes of tuner-uppers .

You can selectively remove unwanted tones
using the two manually tunable notch filte rs --an
MFJ exclusive. Knock oul unwanted CW
stations while you're on CWo

Adaptive Noise Reduction
Turning on noise reduction silences

background noise. It reduces fatigue and makes
noisy signals readable.

Noise reduction works in all fi lter modes and
on all random noise -- white noise , static.
impulse, igni tion noise, power line noise, hi ss .

The LMS algorithm gives you up to 20 dB of
noise reduction. Noise reduction is adj ustable to
prevent signal distortion.
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"bat Does It Cost?
Although the main co mponents: MFJ

9-t20X and 1I.lFJ-Cflltotal5~ (fnlIll AFS).
Then. other ihan the $36 for the AF.. 1 fi lter
kit, I delved deeply and often into my junk
box.Therefore. I spen t quite a bit less than if
I'd purchased all new or surplus parts. To give
y{)ll an idea oft(Jt.a! ct lSt toduplicate this station
l have gone through my catalogs tu get the
latest p-ees.The power suWly and speaker;
$5 1.25. C\V filter: $42. IT)'Sta1 marker: $9.
RF wattmeter and dummy load: $ I6.50.
Electronic kcycr:51I.T....o11>-45clamshells:
$25. Handle:5OC.

Conclusion
This article was written nOI for you to

duplicate my particular station. hut to
suggest an approach which you might
wish to emulate, using whatever rigs and
accessories you have on hand. Look for
me on 20 meters from Puerto Rico. both
CW and S5B. I may not bend the needle
of your Svmctc r, but 1can give you a tine
Q5 signal! Fa

Rear view of the Portable
In tegrated 211m SSB/CW, .

W3FP:-J in Florida gave me a 4 byo.He was
5 by 1-5.1bc next day PAOEWE, who was
only corning through 5 by I. gave me a 5 by
1-4. We had a 10-minute chat. and he was
running 4(0 walls tu a beam. Okay, he was
doing most of the work. AA2NU (NY), who
was only 5/4. gave me a 2/2. WIKY (NY)
was 518 and gave me a 5/6 and a note on his
QSL that mine was the best QRP signal be'd
ever heard. IJOYo" about GDOPLTon the h ie
of Man (in a pileup']. he was 5-5 gave
me a 5/ 1-2. He wa.. running 400 walls
and a 2-el trihand beam. Obviously, much
pra ise s ho uld go to MFJ and the
engineers who designed the 1I.-IFJ ·9420.
The Ramsey AF- I filler is phenomenal.
Listening on CWoI was able to pick out
a weak signa l down in the noi se and
gradually hois t it up until it was all alone
in the center of the I (X> Hz pas..hand. with
absolutely no ringing. I wouldn 't have
believed it until 1actually tried it.

Operation
Although my antenna. 33 feet of sloping

wire at anaverage height (Iften feel is hardly
state ofthc art. irs the best I can manage in
my location. so I didn't have too high a hope
for results. Tuned up. I can produce 5 watts
CWand 8 watts PEP on SSB. I have tried it
onSSBbecause myaverage rower is probaNy
nomore than 3 watts which. combined with a
much less than optimum antenna. sbould bea
severe handicap. IfI could talk with anyone J
would co nsider myself lucky The lirst live
QSOs with this new station reall y surprised
me! Even though conditions were very poor,

constructed using one ofWIFB's designs
when I glanced a t a new Ramsey
Electronics catalog. Their new Model
AF-I fi lter uses a pair of MRR switched
capacitor fi lter chips. incorporates an
LM3RO amplifier to bring up those weak
CW sig nals fro m the noi se. has four
selectable bandw idths (750. 500. 250.
and 100 II I.) plus an adjustable center
(peak) frequency. I would not have to
listen to 750-HL tones; I could pick my
own lower frequency note. The cost. in
kit form, is $36 plus the usual S&H.This
tiller also contains a limiter circuit at the
input so it cannot be overloaded with too
high a signal fro m the speaker jack.
Because Ramsey intends this fi lter to be
a sel f-co ntained item. it uses a bridge
circuit so it can be operated from 12 VAC
or 12 VDC without regard to polarity. It
also contains board-moun ted RCA jacks
for audio input and output. Th ree DPDT
pu sh but ton s witc he s . al so board
mounted , provide on/offpower and fi lter
bypass on one switch. The other two
switc hes mu st be man ipulated in a
relatively complex in/out system to select
the desired bandpass. The CW gain pot
is board-mounted. So is the pot which
adj us ts the cente r peak freq ue ncy.
Because I intended to install this fi lter in
the accessory module and usc 3.5 -mm
phone jacks for audio in and out on the
rear pane l. and also because room in the
accessory modu le was rap idly
diminishing. I mounted the keyer where
the filter would have 10 fit. I look my
tru sty hacksaw and removed the rear
section of the PC hoa rd . eliminating the
power bridge and RCAjacks. Also, 1have
an aversion to board-mounted controls.
so I did not use those supplied. I used a
DPDT toggle switch to control power and
to bypass the filter. and two sections of a
4-position wafer switch to select the four
bandwidths. I mounted a standard 10k pot
on the pane l for CW gain. and install ed a
rectangular multitum trimpot replacing
the pot which selec ts the cente r peak
frequency, which I set for 500 HeI'lL.

CW Filter
Although I much prefer to copy a low

(400 to 500 Ht ) CW note. I was almost
ready to install a 750- lIz filter I had
12 73 Amateur Radio tooev » December 199 5

Electronic Keyer
Most of you who are using CW have

and usc electronic kcyers. and any keyer
can be used. The one I use is a "poor
man 's kcyer." designed by AB4DP in
1989. It docs what it is supposed to do.
and at very low cost. Built on a Radio
Shad: 276- 150 PC board. it contains six
TTL chips of the LS famil y to hold
current dow n. and a 5-vo1t regulator. The
speed cont rol pot is mounted on the rear
deck because i t will se ldom need
adjusting. It is turned on and off by the
same panel switch 3.0; the AF Filter. with
a yellow LED indicator.

C I)"Sta1:\Iarkt'l'" Crt'Ilt.'l'alor
Probably most ofyou haveacrystnl marker

generator ,as I do. However. I constructed one
specifically for this station on a Radio Shack
276-1 50 general purpose PC board. The
oscillator is a 7-n ..5fO with a surplus 5 MHz
crystal.divided byfive in a74LSW lo 11I.n-u~

then by ten in another 741.5 90 to 1m kl-lz.
Thisisdivkkd byfour. lt)25 kHJ~ ina74LS74.
and an insulated wire from pin 5 is wound
one tum around the insulated wire between
theRFswitchingrelay. mentioned <wove. and
the dummy load. It i.o; preferable when using
the crystal marker to switch to the dummy
load so theonly signals you will hear will be
at 25 kHz intcrvals.Agrecn LED isconuollcd
by the generator's on-off swi tch.

Front view of the Porta ble
Integrated 20m SSB/CW

• •

tuner o- untcnnajoc tbcdummy load.The RF
\ullagesensing and rectifyingcomponenlo; are
mour ned directly on the RF IN S0-239, and
theOC voltage equivulcnr to the RFpowcr in
watts is muted to the panel meter through its
calibration multiplier tnmpot. A red LED. in
series with the 2.7K-rcsistor. indicates wbcn
RF is routed to the dwnmy loat. The LED
draws atoJt ..t 5 rnA. )'l"1 isquite mghl.



Have Beam, Will Travel!
Shake. twist-s-your walking stick becomes a beam!

How would l OU like a
four element 2 meier yagi
that travels the mountain
trails as as walking stick'?
Pick a rest stop. remove the
end cap, shake out the e le
ments and feedlinc. and in
t WO minutes your HT is full
quieting wherever you point
it.

Finished resting'! Un
screw the elements and drop
them into the boom; you're
ready for travel. But whenev
er you get the urge. it's there.
ready to zero in on a jammer,
chase a radio fox, or shoot
your signal out of a hole in
time of difficulty.

What is it? ArrowBcam.
It shoots stra ight and true.
and its strong flex ible e le
ments arc stored in the boom
like arrows in a quiver. It
weights only a pound and a
half and is balanced in the
hand. but it can take abuse.

Kee p it in the tru nk of the
car. It's tough exrenor pro
tects everything against dam
age as it gets tossed and
knocked about. BUI when it's
lime for action- shake, twist,

and ArrowBeam is ready to
shoot your RF right where
you want it

This handy versatile an 
leona is made to be dropped,
bumped, and ste pped on
while you arc rac ing through
bru sh and branches in pursuit
of the elusive rad io fox.
Drop it? It bounces. Snag a
low limb as you drive by?
Twan g ! the tempered cle
ments just spring back into
position. Si t on it? You'll
need a bandaid for your fan
ny. but ArrowBeam will be
ready for more .

Of course ArrowBeam
will do just fine in an attic or
on a mast eve n thoug h it's
made for the tonure of the T
hum.
Performance? ArrowBeam

scored best for its boom
length at the Dayto n VHF
compe tition. It' s the antenna
chased by the FAA for its
spook beacon and rogue ELT
search teams.

Now you can have Ar
rowBeam's performance and
toughness for your radio ad
ventures. Half-Size Ar rowBeam? ArrowBeams

Now there ' s a version of At-
rowBeam that breaks do wn • Walking S tick 2m $79

Elements 4 Boom Length 48
to half the Walking Stick Gain 6.1 dB Front/Back 10.1 dB
size-the Grab-N-Go Arrow SWR <1 .1 min. <1 .5 band edges
Beam. For storage the boom Add $6 S&H
separates at the ce nter, so • Gra h.N-Go 2m $89
the whole antenna stores in Same as above, but breaks down
half the length- perfect for to <25" for storage. Mast mount
slipping in a backpack. and Forest Green Stuff Sack in-

You get the same great eluded. Add $6 S&H
performance . the same ease • Walking St ick 70em $49
of assembly. the same robust Elements 5 Boom Length 40-
durability , bUI Grab-N-Go Gain 7.3 dB FromlBack 12.1 dB
fits in your suitcase . SWR <1.1 min.<l .5 band edges

1bc Grab-N-Go Arrow- Add $5 S&H
Beam comes in its own for- Other Range Extenders
est green stuff sack. There ' s • Pico-J 2m $19.95 ppd
extra room there for other • Pico-J 2m!7Oc m S26 ppd
goodies you may wish to • 2m Packet Pico-J 22 ppd
carry with your beam- • TigerTail (2m17Ocm) $8 ppd
feed line, ho me brew PVC Save $5
mast, omnidi rectional Pico-J Order more than one item a nd
antenna, etc . This is the ver-

kn ock $5 and shipping off the
sion Becca is taking o n her . f h f h fi
t

. pnce 0 cac a ter t e rrst.
n p... ------------- ..• 0 Yes. Send Arrowbeam: OWS2m ONS70cm D GnG 2m.

Yes. Send my D Pico-J Mode l: ..... DTigerTa ii II Name _

I
Call Phone' _
Street ---= Apl I

I City Stalc_ Z,p I
AntennasWest InfoPaI< Order Hotline

• 80xS0062·5 Provo UT 84605 Sl 800 926 7373.1... _------------
CIRCLE 57 ON READER SERVICE CARD
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Nostalgia For The Future
High performance crystal radio utilizes a high-efficiency JFET

detector and dual resonant circuits for superior performance.

by David W. Cripe KC3ZQ

A
bst ract : This article ocscribcs a
high-performance crystal radio
receiver utilizing a hign-efficicncy

Jfui detector; and a dual-resonator tuned
circuit for high selectivity. Included arc a
parts list. plans. and photographs showing
construction details.
Lhimate CI)'"Sta1 Receiver

In our age ofsatellites, Digital Signal Pro
ccssing. and peeker radio, why would any
one give a second th.lUghl 10 a technology
that was obsolete by the vacuum tube? Even
though the crystal milia has been with us
sirce the earliest days of !he radio hohby.
there are still thou.'iaJld'i of enthusiasts woo
have a fascination fill" the lowly crystal re
ccivcr; Tbcrc arc thousands of hams who TC

ccivcd their introd uction into radio through
lillie. home-brew crystal receivers. and 10 us.
these conglomerauons of wire, headphones
and cal whiskers hold a special nostalgic
auachmcru,

Having gotten my start in radio some
twenty-five years ugo with a littlecrystal set.
I never rca1Jy stopp..'d playing with them.
having built perhaps a arlen or so OVL" the
yc<11'S. testing out one idea or another. Re
cently. I decided 10 design and build the ulti
male crystal receiver. I spent a couple
months here and there experimenting with
verious tuning configurations, and detector
circuits. arriving finally at a design capable
of pulling in some real DX. Jfound that with
the propt.-r design and a good antenna a crys
tal radio is capable of performance equal to
thai of a typ ical portable uunsistcrized I"L'"

ccivcr, and is rnech more fun to build and
oper ate!

How It Works

Since a C1)~ ra tio has no amplification.
it is essential that as much as possible of the
energy entering ibc uracnna be converted to
audio energy in ibc headphones. Conse
quently. each of thL' components of the re
ceiver must opcrJ.tc with very little !'iignal
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loss. Sec Figure I. the schematicof the new
and-improved crystal ratio. Unlike the C1)'s
1aI sets thai rmst of us are familiar with. this
one uses two coils. Ll and L2. each with its
own variable capacitor.The coils and capaci
tors in a crystal radio fann a tunable band
pa'i..'" filler with which the desired signal can
be selected and the unwanted signals rc
jected These two resonant circuits form a
two-pole OOOO-JXlSS filter giving much
higher selectivity than thai attainable with a
single circuit, Dual resonant circuits arc
nothing new in crystal sets; tbc idea has been
around sircc tbcdaysofspark. But, the eddi
tional selectivity the technique alTonls is es
pecially useful in separating signals in
today's cmwdcdAM: band.Additionally. m il
Ll has a sliding tap 10 match thL' antenna im
pcdance 10 the rest of the circuit; similarly
coil L2 ha.'i a sliding tap to match the imped
ance of the detec tor and headphones. Figure
2 is a derailed close-up of the coi ls.

The purpose of thL' detector in a crystal ra
dio is to convert the amplitude- modulated
redio-frcqecrcy signal to an audio signal . It
does this by dipping off the negative half
wave of each RF cycle. yielding a signal
containing an audio- frequency term. lbe
most radical dcpcrmrc of this receiver fmm
conventional crystal radio design lies in the
design of the RF detector. The detection effi
ciency of the IN34 germanium crystal diode
used as the detector in most crystal receivers
diminishes rapidly if the peak amplitude of
the RF signal applied 10 it drops below 0.3
volts. Consequently, in this design. the crys
tal diode detectorhas beendiscenlcd in favor
of a circuit utili/ing a Junct ion-Picld-Etlcct
Transistor having superior detection ctfi
cieecy and ....oak-signal performance than
that attainable with a diode detector;

Tbcocecio- used here is comprised of the
circuit coraaining QI. C3. RI. R2 and BI.
Tbe drain ofibc JFETQI is connected 10 tbc
sliding lap of L2. and the SOW"'CC terminal of
Q I is connected 10 the headphones. TIle gate

terminal of Q I is coupled to the .hot.. end of
L2 through C3. The drain-source channel of
a JFET acts as a variable resistance. con
trolled by the voltage applied to the transistor
gate. Since the 'hot' end of 1.2 has a much
larger RF voltage amplitude than is present
on the lap lor the d rain o f Q I. we can take
advantage of this voltage gain 10 cause Q I to
tran....ition cleanly between a high-resistance
and low-resistance stale. This makes ita very
effective RF dcICC1{r . one requiring no exter
nal JXW.'LT source! (Note: You may want to
experiment 10 sec j ust row effective the
JH~T dciccio- is-c-tcm pceurily remove the
circuit, and replace it with a IN34 between
the L2 slider and the phones. Quite a
difference')

Notice that there is a battery in the cir
cuit-usually forbidden in crystal radios!
This battery is NOT used as a power SOUfL'C

for amplification. but ax a voltage source.
which. with resistors RI and R2. is used for
setting the bias voltage on ibc gate of Q I foc
maximum sensitivity.(It is iruercsung to noie
that bias voltages were sometimes applied to
the crystal detectors of early crystal radios,
ftr the same perpose.) wbcn operating. tbc
CUITL'Ilt draw from this bancry is only 9~.

so even under daily usc. this beucry should
la'" for several years. Because of this low
ClUTCm draw. this ci rcuit will work fine using
old batteries too weak 10 run your Walkman.

Building The Radio

Unlike most electronic construction
projects. a crystal radio requires one to be a
bit of a handyman to put one together; You
will need some wood-and-metalworking
tools in addition to a soldering iron to build
this proja.,. Furthermore. some of the parts
for the radio will take a hit of hunting to find.
Higb-impcdarce bcedpbores. variable C'..I

peciton•• and Fahnestock clips are definitely
nol sucked at your local Radio Shack! If
your junk box doesn'l havc thc.<;c pans. th:y
arc avai lable thmugh mail order. While you
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arc waiting for these JXlf1.\ to COIne in. you
can be winding coils:

TIle coils LI and L2 arc epproximaicly
250 ~H each. and arc designed for very high
Q and low distributed cap acitan ce. The coils
are wound with 16 gauge ena meled magnet
wire with each tum spaced by roughly one
wire diameter ;TIle coils L1 and L2 must be
wound on coil forms approximately -t" di
amctcr by 7" !{lllg. Cornmeal is sold in c ard
board boxes uf this size. In my case. I hap
pened 10 have some sections of thin-wall
PVC drainage pipe of these dimensions
which worked well, a lso. Drill the boles for
m ounting the slider I:l<IT and winding tcrmi
nation points as per Figure 3. If youarc using
cardhoard coil forms. spray them with sev
cral coats of clear Krylon™ varnish before
winding.Ol:1t.tin 1· 112 Ih. (175 1Ct.1) of 16
gauge enameled magnet wire. which can be
purchased ru your local electric motor repair
shop. You will also need a spoo l of cord or
twineof approximately the same diameter as
the wire to space the turns. Wind the wire
and twine on the fonn at the same time. so
that the wire and twine goes on in alternate
turns. Stan. and fi nish winding leaving ap
prox.imatcly 112 inch on each end of the coil
form (6.') to 70 turns). Loop the wire through
the termination holes drilled in the coil form,
and tic the twine off so it docs not unwind
from the coil form

Next spray the wound coil wi th a 1a)'LY of
Krylont v. Whcn this L<; dry, unwind the
twine, being careful nor ro diskdge the spac
ing of the turns of wire. Give the coi l one
rrorc good coat of Kry'IO!lH I to fix the
spaced turns of wire in place.

Install the winding terminal hardware as
sh own in Figure 4. Cut the ends of the coil
windings about 112" longer than needed to
reach these screws. and~ ofT the enamel
insulation prior to assembling this h ardware.
Wr..ip the "'ire around the SCfe\\' prior to in
stalling the Fahnestock clip on the tmninal
SLTCW.

It is nL"CCs.'iaI)' 10 remove the wire's
CIlamel ill\ulalion from the section of the
coiL\ beneath the slid<.Y·s path. Using an em
ery fingernai l file. saIki the in.....ldalion from
the ",ire in a 112" wide strip beneath whL-re
the slider "'ill mount Bru"h the "'OP(1l.'f du\!
away so that no shorts l'CSult.

The slid('r a'isemblics are llscd to obtain
Ule adjustahle taps on the coils Ll ami L2.
The sliders will require some care in their
fahrication. Hgure 2 and Figure 4 show de
tails of their construction. FirsL. build the
slio..y bars. Take the 311ft square OC-.t'i.S tu~

ing. and cut them to the length of the coil
fOI111'>. "lkn, drill a 1M" diarn..'1t.'f hole
thrnugh the tuOcs 1/4" fmm each end. File
tklwn the hUlTS fmm UlCSC holes so thai the 7/
32" tuhing c,m lil over the 3/1 6" tuhing. 1llc
slider is ,,'onslructcd by cutting a 7/16" long

section from the 7/32" square tr.l....s tubing.
Carefully de-burr the cut cnd. and make sure
mat the 3/16" square tube will slide smoothly
inside it. Solder the bead of one of thc 112: '
6-32 tlar head SL'TCWS to the middle of one
side of thc piece of7/32" tuhing. Next. obt ain
a ball-point pen spring from which to fo rm
the slide-cont acts. (Notc: the brass or copper
colored springs will solder more readily than
the unplarcd s teel springs.) Stmigbtcn out the
spring. and cut two. coe inch lengths. Bend
rbcsc pieces of wire into ·U· shaped Joops,
and solder these onto the sides of the sliders.
so that about 3/ 16" of the loop extends below
the slider tuhc.An alternative approach to the
slider contact con.....truction can be hOO if you
have access to a section of CO(.1'lt.Y fi nger
stock. A single finger may be rut ofT and sol
cered onto the square tubing for a ready
made stide; &'TCW a wire-nut over the 6-32
screw on the top of the slider for an insulated
handle. Slide the slider assembly over UlC 3/
16" square slider bar, and mount the finished
assembly on the coil form a\ shown in f-ig
ure -t. Space the slider Oar up from the coil
form with~ washes so that the spring wire
\Iid.y contact just grazes the wire of the coil.
(Note: if you chose none fabricate your own
slider a.ssscmblics. they are available
pre-made from Modern Radio Labs.)

Now. cut a 22" length of a I" x 12" board
on which to m ount the whole assembly.This
is the origin of the tenn 'brcedboard'c-old
time radios used 10 be built on wooden
bases! From the wood remaining. cut two -t~

by 6" pia -e. and drill two .VX" boles in each
as shown in the diagram. Cut the 318" diam
eter dowel rods to a length of 24 inches, and
insert the two pieces into the h oles in the 4" x
6" blocks. Usc a couple of fin ishing nails to
aflix these blocks onto the end"of the bread
board base. This foom the cradle ",hich will
hold the coils. and allow the distance
re{ween them to be varied.

As fa r as the assembly of the
J r ET detec tor circuit is concerned.
cons truc ti on is not cr itical. You may
wire it up puin t-to-puin t. as I did .
on bras s brad s d riven into the
breadboard . It may look prett y ratty.
hut fi ts in well with the ove ral l
aes the tics o f the projec t.
Xotes On Parts

Undoubted ly. obtaining the pan s to
build this project will lake more leg
work than most of us arc accustomed to.
Unl ess youhave a j unk box as extensive
as mine, you will likely have 10 hit some
bamfcsts. or wait a few weeks for mail
order parts to arrive. Rut. be assured.
that the thrill of operating this litt le re
ceiver will make up fer the time and
effort that went inro building it.

To obtai n the square brass tubing
needed for the coil sliders. try your lo
cal hardware store or hobby shop.
Stores specializing in model airp lanes.
or radio cor nrulled cars are likely 10
carry assorted brass tubing .

The variable capacitors C I and C2
arc standard 365 pF air variables. In re
cent years. these have become more dif
fi cult 10 lind, hut they are still available
with a little searching. Antique Elec
tronic Supply. Modem Radio Labs. and
Fair Radio arc good sources . If you
don ' t have any lurking in your j unk box.
and don ' t wan t to go the expense of new
units. I recommend you hit the local ga
rage sales, and pick up a co uple old
tube-type. counter-top radios. These can
usually be found for less than a huck,
and arc full of good salvageable parts
for experimenters- in addition to
variahle capacitors.

The ant enna for this radio is particu
larly important. The energy which



Suppl iers:

An lique Elfflronic Suppl)' 622 1 S. Maple Ave.. Tempe. AZ 85283
Fair Rad io Sales 10 16 E. Eureka Box 1105. Lima. OH -t5R02
rtl odl'rn Rad io La bs (My favorite source for hard-to· lind cryst al set parts) P.O.

Hox 14902. Minneapolis. MN 5541 4 Catalog $ 1
':\-louser Eleclnmics 11433 Woodside Ave.. Santee, CA 92071

Parts Lis t:

phones. tum C I and C2 togcibcr until a
strong. local station is beard. You may hem'
more lhan one station in the background.The
ocrccto- bias voltage setting is particularly
cr itical. so carefully adjust the detector bias
contro l. R2, until the receiver volume is
maximized.

I have found for this design. the bes t
compromise of sensitivity and selectivity
OL:CUrs when the adjacent ends of LI and
L2 are separated by about six. inches. The
selectivi ty of the receiver is also increased
by adjusting the sliders toward the
grounded end of their coils. For a long an
tenna. the best performance will be had
with the LI slider only a few tum" from
the grounded end of the coil. When in
creasing the selectivity of the receiver.
there will be a point past which the \"ol~

ume of the signal will begin to diminish. It
is at this point that the receiver will per
form best. If you have access to a milli 
volt-voltmeter. it can he used 10 quickly
lind the optimum settings for the sliders.
With the rccciver tuned to a strong local
station. b)' repositioning the sliders one
way or another. and rc-pcaking the tuning
capacitors. it is possible to find the

makes it to the bcalpboncs has 10 L"(lIne into
tOC antenna first. so ifyou want to go (IX DX.
don't scrimp on lhc antenna.The gcrc...J.1 rule
of thumb is to usc a.. much wire as you can.
and put it as high in the aira.. possible. If you
are using a wire dipole for HE a good AM
broadcast antenna can he had by tying the
center condcctor and shield of the dipole
fccdl inc tOl,.'t.'1h:r to make the fccdl inc a verti
cal antenna. Similarly. if you have a roof
mounted 1V antenna. tic the end" of the 3(1)

ohm twin-ead together to use the fccdline a..
an antenna. The ARRL Handb ook might
provide ideas for antenna". but-s-usc your
imagination and creativity.

A good ground i ~ equally important! Bur,
most hams already have their sh::cks well
grounded. so this ~ld not he a big
problem.
H~tdphones arc another area WD...'fC good

equipment makes a real difference in the per 
tormancc of a crystal radio. A good set of
2OCX) ohm. high impedance headphones is
essential. These can often he found in
bamlests in used condition at quite reason
able price..- oox:rwisc. Fair Ratio. Modern
Radio Labs, and Antique Elecurnic SUWly
each carry them. If at all p ossible. try to ac
quire a SI..'t of phones manufactured by
Baldwin. These used a mica diaphragm
ruther than the steel diaphragm that most
high-impedance pboncs had. They have a
very well ceerved reputation for sensitivity.
and arc wonh me extra coeple bocks you
will have to pay for tbcm.

You may also wish to experiment wiih a
crystal carpbone insrcal of the 200 ohm
headphones.These are less expensive than a
new pair of 2(XX) ohm phones. and are
roughly a'i sensitive. Crystal earphones arc
ava ilable from Mouser Electronics . Antique
E lectronic Supply. and Mrxlcm Radio Labs.

Fahnestock clips arc the final touch
needed to L'OI11pk'le the project . Although
they arc nol necessary electrically. they are a
convenient way to book up the circuit. and
they do add a nostalgic touch 10 the project.
They are available from Antique Electronic
Supply and Modem Radio Labs.

Operating 'The Receiver

Oocc thc receiver is a.....sembled. and an
rcnna and ground wires connected. it is time
to give this rig a listen! Start olTlly setting the
adj ll'tnlClltS (0 nomim~ settings. Slide coils
LI and 12 so that lheir adjacent ends arc
about 4 " apart. and sct the slidL'TS of ca:h 10

about one·haIf of the way up Irom the
gmurd.u cntI of their respectivc i,.·\lib. In 00
ju..ting thc sliders. it i~ necessary to he careful
iliat the slidL'Tmntal..1 touchonlya singletum
on me m il. If the slider is positioned so as to
short two tums logether. il will greatly rcdoce
the sensitivily of the ro.'civer. Sct R2 to the
middle or ib mnge. Then. listening on the
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posi tion ofthe sliders giving the maxi
mum detected carrier voltage across the
headphones. w hich will he the most sensi
tive selling for the receiver.

So how docs it work? Perhaps my sta
tion log migfu he some indicator of the
performance of this rig. Using a 40 meter
dipole at 30 feet as my receiving antenna
I was able to pick up KAAY. KOA.
WSM. WMAQ. WSB. WBAP. Wl.W.
W\VWE. and a score of other mid-w est
ern clear-channel stations. Selectivity was
such that I could easily separate KAAY
( 1(190 kH/.) from KHMO (1070 klll.) . IL is
quite a novel experience to hear ' DX' on a
crystal rudio that one can' t even hear un a
more expensive transistor portable.

While I can say that my most memo
ruble radio experience was listening 10 my
fi rst crystal radio. the fun of building and
operating this latest one must come in a
d ose second. I hope that anyone else who
chooses to build one of these derives as
much enjoyment from it as I did mine.
And perhaps with it. you may inspire an
inquis itive youngster into a lifelong love
of radio. wit h a crvstal set that will he
nostalgia for the fu t~re . Fa

365 pF Air Variable Cepacuors
100 pF SM or Ceramic RS# 272- 123
O.OIIlF RS# 272- 131
1 \lQ. 1I4W RS#271-1356
I \1Q. Variable RS# 27 1-2 11
250 IlH tapped inductors-c-sce text
2!'i38 19 JFET RS# 276·2035

9V battery
'-.J v battery clip RS# 270-325

16AWG. Enameled \ Iag:net Wire
3/16· x 12- square brass tubing.
7/32~ x 1 2 ~ square brass tubing
112~ x 6-32 brass flat -head screw
51!'!" x 6-32 brass round-head screw
5/8" x ..•..0 bra ss rou nd-head screw
Fahnestock Cl ips

#6 x 112" Sheet Metal Scre ws
#6 brass Flat washers
#.. brass !lal washers
#6 bronze split-ring lock washers
#.. bronze split- ring lad , .... asher'S
Small wire nuts
Knob 1> for C I nnd C2
3/8" x T w(lol! dowel s
I " x X" or I " x 12'" hoard- nll east 28" long
Spray can cl ear K rylon™ varnish
Coils Foons- see lexl
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A Perspirational Message
by Wayne Green W2NSD/1 Editor

I
n my urging you to gel up olT the
coccn and make lhings happen. I ot
len pointout that hey, if Icando this, why not

yw? Serre readen; take lhis 10 heart and take up
my chaUcnge.Oibers jusr teUthemselves thallhis
is just Wayne bragging again. No, my ego is do
ing fine, it's yours I'm worried ahout.

The fact is that with very few limitations, you
elm do anything you really w,mt to. My challenge
is 10 get you In want 10badly enough to gr.'! you 10
tum off the1" and then climb off the sofa. Yes,
you can bL>a)[TC an expert on digital electronics,
if you warn 10. You can become a wood-class
expert 00 cold fusion, Or pcrteps you'd like 10

become an expert horselmJl (K race car driver?
All it tekes in the will to do it. which is an internal
drive to succeed that I can' t do anything ahout.
You call stop smoking. You call lose weight,
thereby adding years to your life.

I am an expert boeeman. but I didn'l do
an)thing !hat you couldn't have done. It was a
few years ago. I'd signed up 10 lake a caase in
advertising put on by the Advertising G ub of
New- York.. That course has been invaluable f(K
me. lbey should put thai out OIl video. fiJI" some
reason the membcrs of the class decided 10 go
horseback riding in Prospect Park, Brooklyn one
S:lturday. I'd taken lMJI"schack riding lessons
when I was I I. Out hadn't ridden much since, so I
went with the group ani In! a great time.

I decided 10 get boner al it. so I started taking
lessens, Once a week I pul on my riding britches
and boots and took an huJr lesson from an
exccucnr instructor. I gct to he pretty good.lben I
gol to be very good So I bought an Arabian
gelding and trained him so that I could ride
without a bridle and he would stop , tum, go into
any gait.back up and soon, all with imperceptible
leg signals. Pretty SOJI I was leaching ocer
riding instructors,

When I , isited the rdilio!olation where Iused 10
woo;: in Sar-.l."Ola (H..). I n:lurally .....enl riding.
renling a hm.c from the Ringling stable. When
they saw I km:w what I wasdoing they let me ride
their star show hon;c, Starlit Night. 'That was fun
for me, atxl needed exercise for the horse. If you
k1 a poor rider ridea well-trdined horse, it quickly
Witrains the hllr~.

You can get~ at an}thing}W wafll. 10 the
same way I did. through determination and
~,"Cr.lJl()t . lhat's the sarrr way I gtJ( good ..
r.ll:e car drhing. I took lesson... frum the Porsche
professional rxing drive~ and I r.red on some
falTKJUs racc courses (such as the incredible
Ntirtlllrgring and the Solitude mr."C track) in
Gcrmany. When I wanted to learn to ski I took

some lessons locally 10 get Maned, then I wcnt lO
Aspen and look lessons from one of the wood's
bcs ski mSlIUCtln. Wilhin a week I was r.kiing
better than I ever thought I cwld. I was tearing
down the expert trails, ready for anything.

wben I wanted 10 get good at Chinese cooking
I took lessons.Sooo I was turning out spring rolls
that were better than I could find in Chinese
restaurants. And my spare ribs with black bean
sauce on soft noodles was wickedly good. Every
hit a.~ good as anything IkXlg Fat on Molt Street
was servmg,

Any skill you want to build is going 10 take
hard wcoc. PhysicJI. skills mean finding good
tcacbers and tht."Il. keeping at it until you' ve built
the coordination that lets you excel. Developing
your menial skills usually means finding your
teac hers via hooks, since this gives you access to
the best in the world, and not just uosc in your
area

It's fear of fai lure which has kC}l so many
older people away from COOlPJtefS-. So wha 's
been keeping }W from getting involved with
packet? It's certainly I10l the expense, wttich is
modest. There's hourxi to be at least one ham in
your area who's active on p ocket. Find him and
get him to teach yOll. Once you've gotten going
you can read more and then start talking with the
experts in the field This is where your 73 back
issue collection willbepriceless for you.The next
thing yoo know yoe'Il be an expert and woricing
00 ways 10 take the newer developments f(K the
Intl'lTlet and apply them to ham rndio
commcncenoes.

Anything they can do on the lmcrncnt we
should he able to do on 20m, including AT V and
duplex voice communicatio ns. It's we harris who
should have hccn doing this pioneering, hut we
drupped the ball 30 yClI'S ago, so now we can at
least awly ted1noIogies dew lCl'Cd fir oUrr
systems lo amateur radio. Yes, if ) '(l.I wam 10 , yeti

can become an expen andpionccron 2OmA1". I
mean you, so stop looking an:ll1nd furti vely.

1bc only things we fear in life arc tlJ:):;C we
don 't understand, if you think ahout it. Once we
lUlderstand lhings we may n.·~pect them and he
("afefuL but we'n no longer he afraid. I reSflCl-1
sharks. but I'm not the sJighlCN hil afraid ofthem.
So I'm careful ",'hen I'm sy,inuning with sharks.
It 's ooIy our ignorance which makes us afraid.
and that's completely self-inflicted.

I'm very careful of high vollagc. I leatlllXl that
the hard way in 1938 when I wa" thruwll acros."
the rl:Xlm one night when Idid so mething stupid. I
survived (obviously), bul I Il:aI1led fmlll the
experience and it hasn'l haJ1PCfk'd again.

You' ve been missing on ouons of fun via the
ham saellites. r-ear? It certainly isn' t because it
CUilS a lot of rooney. so it's gct 10 he fear or
laziness. 01. you're too tw.y? Sure, I believe
yw. WeU, I y,ooJd. except that I notice ~
somehow you 00 manage 10 spend time on the
things you really want to. so we're nol talking
time, which is a very larue excuse, we're talking
motivation. Which is why I'm after you, month
ooier month. to shake loose and restructure yrur
lifc so you' Ube ahIe 10 buikl your physical and
menial skills. And. via amateur redo , you' lI be
able 10 get 10 he an expert in fiekis which are in
serious demand right now, and willbeeven lTlCtt

in the future .
Or perhaps you'd like 10 be king of the hill in

DX? That's going 10 cost a bundle in both
equipment <UHJ time, but the fact is that you can he
a top DXer if ycu decide it is important 10 you.
1baI 1TIe3JlS you need a good location with some
mom for beams and not many neighOOrs to beef
aA.lUt 1V interference or sue OWl" yOllf ugly
tower; It means i. leas a 70-fo•• iower. some
ITIOlllJl:xmd beams, and a kilowan (minimum)
amplifier. It also means you've got to build some
skills. Signal alone will leave the mustard
completely uncut. Or you can sit 1here with 10J
warts en d unlimited dctennination and coljcctjust
ahuut ever)' cernncare C\ 'Cf issued, the way
Howie W2QHH has f(K YCilr~. He could rupcr
the Pentagon with his coUection.

As RayCroc, the man behind ~kDonald's, put
il when he was writing ah.JUt success, il doesn't
take brains - there arc too many brillianl
scientists who can' t afford a new car. It doesn' t
take education - look at the number of
impoverished college professors. All it really
tak es is perseverance and you can have just aNlUt
anything you desire. Do I have to sing "wbcn
You Wish L'rx-Jr1 A Star" to gt.1 yoo 1Tl('(j,-.tted?
"\\ ben you wish upon a star, makes nodifference
who you are, an)thing your hcan dt.-sires can
l'Ome to you. If yOllf heart is in your dremll, no
request is too extreme. When you wish urx-m a
star, your dreams m me tnIC." But yw do have to
Ixv:k up your dream with plenty of h.1l\I work.
Nothing is free that's ....'otthwhile.

Health, wealth, happiness. and end less
fun with amatcur rad io are all wai ling, but
not for the unmotivated . It's your dcrision.
You can bui ld skills and knowledge, or you
can go watch ball games, swill beer, smoke,
and waste ho urs a day numbing your Ill ind
with think-free TV garhage . It 's your deal,
so pick up thl.' cards and let' s sec what your
future holds. PI
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Jan Mayen A Special
DXCC Country

by Roald Steen AJON/LA6US

T
he is land of Jan Mayen is a vo l
canic island admi nistered by
Norway and locuted northeast o f

Iceland and about 300 miles off the
coas t of Greenland . Jan Mayen has be
co me a special DXCC country wi th the
prefix. JW. Norwegian radio operators
who operate from Jan Mayen usc the ir
Norwegian cal l. but replace the pre fix.
LA with the prefi x JW for Jan Mayen.

Jan Mayen is not a rare DX co untry,
despite the small nu mber of personne l
on the island- usually less than 50
since many members o f the is land sta ff
are engineers or technicians. One or
more hams are active on the island
much of the time.

I have worked Jan Mayen a few times
on 20 meters from my home in Minne
sota. I ha ve al so heard the island on
the air during some o f the Scantests
(T he Scand inav ian Activit ies Te st)
wh ich I have part ici pated in , without
being able to break through the
resulting pil eup.

The do rmant vo lcano o f M ount
Bccrcnbcrg is the domi nat ing feature
o f Jan Mayen. T he peak o f Mount
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Beerenbcrg, lo-
ca ted on the
Northeast end o f
the elongated is
land, rises to an al 
titude of 2543
meters (8347 feet).
Glaciers cover
much o f the moun
tain. At several
points, the glacier
covers the mountain
all the way down to
the ocean.

TIle weather of
Jan Mayen docs not
make the island an

attractive destination for your next vaca
lion. Most of the year, the island is ccv
crcd by d ouds and fog. Strong winds arc
frequent. These strong winds quickly
blow away much of the snow that falls on
Mount Bccrcnberg. Much of the outer
surface of Mount Bccrenbcrg therefore
consists o f ice instead of snow,

While the weather on Jan Mayen is not
very hospitable, it is o f great interest to

weather forecast
ers . O bservations
from this Island
play an im portant
role in European
weather forecasts.
A U.S. Weather
Sta tion operated
from Jan Maycn
for a fe w years
beginning during
the Second World
War.

The staff of Jan
M aycn consists o f
a small crew o f
Norwegian armed
forces personnel,

together with emp loyees o f the Norwe
gian weather service. T hey operate sat
elli te co mmun icatio ns and two way
radi o comm unicat ions for shipping
and air tra ffic contro l for airc raft
overflying nearby airspace . T he
island's Loran C transmitter o perates
as part o f a radio navigation system
managed by the U.S. Co ast Gu ard.
The Loran C tran smitter on Jan
Mayen makes it possible to navigate
across much o f the North Atlantic
Ocean.

T he is land faci li ty includes a
small h am shac k , sep ara te fro m the
o the r buildings . There ' s a story
abo ut the t ime whe n a po lar bea r be 
g a n 10 show a gre a t de al of int e rest
in the h am shack whi le the hum ra
di o ope rator in it had fo rgo tt e n to
bring hi s r i lle . He had to ask a ham
in Norwa y ove r the rad io to contact
the appropriate Norweg ian aut hori 
tics . The y co ntac ted the is land sta ff,
in fo rm in g them abo ut the probl e m .
They se n t o ut a smal l " resc ue mi s
s io n" that used g u nfi re to c hase the
bea r awa y. II
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f M Receiver Ki l & TI3ining Course

I -."" "'00 CO•• '"'_ MuIU_ 1I I ~CM·'tsO

S1~~~ 579--. ,.__..- '...._. -... _ C ;","
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DOWN EAST
MICROWAVE INC.

954 Rt. 519
Frenchtown, NJ 08825

TEL. 908-996-3584
FAX 908-996-3702

50 MHz - GaAs FET, High level mixer,
20W, Assam. PCB, Kit... $295

144 MHz · GaAs FEr, High level mixer,
25W. Kn $295. Assam $395

222 MHz - GaAs FEr, High level mixer,
3OW, Kn $295. Assam $395

432/440 MHz - GaAs FEl, High level
mixer, Dual osc., 3OW, Assam $435

903 MHz<1 .OdB NF, 10W,Assem $395

1296 MHz<1 .0dB NF, 3W, Kit $295

2304-144 MHz or~144 MHz - 2 Watts,
Starting at $400

Options available for all of the above
Write or call (or Catalog.

Product descriptions available.

CIRCLE 1... ON REAO(R SERVICE CARD
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NumDer 20 on your FHodbllck card

The fi rst IF is 7 1.75 MHz, the second
at 455 kHz , and spurious/image rejection
is listed as 70 dB. When I switched back
and forth between several transceivers on
the bench , the Alinco was more sensitive
and just as selective as the higher price
sets .

numbers identical to what you might find
o n everyone's sales brochures fo r a
$1 ,000 HF mobile SSB transceiver. Bu t
unique wi th the Alinco OX-70 is the bot
tom left R F button that lets you switch in
the 10 dB pre-amp, swi tch it out, or switch
in -10 dB an d -20 dB atte nuat ion. I found
th at the atte nuato r was a big help when
ope rating on 40 meters with a neighbor
one block away just 75 kHz up the band .
O n 10 an d 15 meters I switched Ihe
pre-amp on which gave me a hot receiver.

The same button that cont ro ls the RF
gain selection also has a sub-function ,
turning the noise blanker on and on. While
th e noise blanker does not have any tim
ing or sensitivity adjustments, il did a nice
job of killing the clatter of our next door
neighbor'S old Ford Thunderbi rd when he
f ired up th e en gine. The noise blanker
didn't garble on extremely st rong si gnals.
On many HF transceivers , enga ging the
no ise blanker on 40 and 80 meters will
cause most signals over Sg to become
garbled. Not so wi th this no ise blanker.

Selectivity on S SB is 2.4 kHz , and a
convenient ' tute r'' button next 10 the RF
gain button allows you to kick in the 1 kHz
SSB filler. The 1 kHz filter is already built
in , and not an added option if you want to
ti ghten up on an incoming weak signal.
You can furthe r home in on an ill usive sig
nal by rota ting the IF shift knob to dodge
th e QRM . This same fi lter network offers
1 kHz or 1/2 kH z CW passband. And if
you're into shortwave li st ening , you ca n
click in 2. 4 kH z AM narr ow, or 9 kHz AM
wide-includin g FM-for full fidelity recep
t ion.

Everyone commented on the recovered
audio on SSB as being "sharp." It's the

I hooked the OX-70 10 a a-eremem tribander
and regulated 12-voIt power source, with the
e-rneter side on a 3-etement beam to see how
the new radio would perform in the real world.

The display popped up with a bold numerical
readout of frequency: MHz, kHz, and hun
dredths, The numbers are slightly smaller than
the Kenwood TS-50, but are bolder-fatter
darker, And like the Kenwood TS-50 , there is
a "bUSY" icon when the squelch is open, along
with an amber LED that also lights up with
receive activity. The mode indica lor appears
in the upper right-hand comer, the AGC fast
or slow appears above the frequency display.
The VFO lor memory channel shows to the
left oflhe frequency. And more than enough
audio to drive the top-mounted speaker.

As soon as I hooked into the tribander
th ere was no mistaking that the Alinco OX
70 had a grea t receive r. It is dual-conver
sion, with sensitivi t y a nd selectivi l y

1.8 MHz 10 28 MHz on the ham bands, and
tunes 150 kHz to 30 MHz continuously with

its excellent general coverage receiver. Plus
it covers 50-54 MHz, with all modes and 10
wens out, That's plenty of soup 10 kick a 6
meter power amplifier into "QRO:

Most unique is the detachable control head
that allows me new Alinco OX-70T to be sepa
rated so the head can go on the dash, with
the transceiver under the seat. The mike still
plugs into the transceiver body, so separating
the two can't be a trunk-and-dash affair, But I
don't recommend trunk mounting of a remote
controlled Iransceiver anyway because of the
long run of the DC power cable. This is just
asking lor trouble, 11 you need a longer mike
cord they have an EOS-5 microphone exten
sion cable that will handle the job nicely. Keep
in mind that the extension cable will cost ex
Ira-probably about $4G--so if you plan to run
it remote. factor this in to the transceiver's
street price , which will probably run around
$1,250.

Yes, s-meter fans, of course there's a sepa
rate output SO-239 antenna jack, When you
switch to the a-meter mode you can hear sev
eral relays go clink, telling you they are run

ning an independent receiver and transmitte r
section for besl performance on the a-meter
band,

by Gordon West WB6NOA

Alinco DX-70
HF/6mTransceiver
Surprises Everyone

73 Review,,

While Alinco Elect ronics . Inc., does not
enjoy the market share of Kenwood ,
Yaesu , and ICOM, the company does en
joy a reputation for good performing VH FI
UHF equipment at prices slightly lower
than the big three , and a small bul effi
cient service team who ca n turn a round
most repairs at the Torrance , Ca li fornia ,
te cnu v wilhi n ten working days. Atrnco's
technician/engineer, Tak a N akay am a
AB6VE, i s extremely active on the ha m
bands and knows the eq uipment inside
and out. "I love opera ting ham radio," com
ments Taka . ' When it comes to 9600 baud
packet, cross-band duplexing , or driving
in downtown areas where intermodulal ion
is a problem, I know how well our Alinco
radios work because I'm active on the air,"
smiles Nakayama, who holds an Extra
class US license and a Japanese license ,
too .

The new Alinco OX-70T HF plus 50 MHz
all -mode transceiver runs 100 walls out from

But Alinco Electronics really surprised the
amateur radio comm unity by coming out with
a high frequency transceiver for the 1995 Day
ton HamVention debut. "First we have VHFI
UHF, and now we have high frequency, 100,"
comments AJinco Electronics USA President
Mark Morisato, KC60CX, -And our new high
frequency DX-70 does more!" adds Morisato,
No doubt Mark means the built-in, all-mode ,
a-meter, 50-54 MHz transceiver with 10 wans
outpulthat is included in the unit which is the
same size as the popular Kenwood TS-50
mobile HF transceiver,

A'inco Electronics, based out of Torrance ,
California, is best known for their Single·

and dual-band VHFI1JHF handheld and mobile
transceiver equipment, which is being sold by
over 80 amateur reno dealers throughout the
Uniled States. Certain Alinco radios have
achieved ' tan club" status because 01 their
unique design and relatively low cost .

Fo r instance, th e re ' s t h e Alinco
1200TH2 9600 baud packe t radio made
pop ular by Bu ck Roge rs packet col umn,
the Alin co DJ-G1T fi rst handhel d ever with
spectral channel-occupancy bar grap h,
and the Alinco OA-599 dual -band mobile
with "secret" antenna jack lor public safety
800·950 MHz .
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same sound ing audio I have hea rd from
the Yaesu 900-nice fu ll -fi delity t rebl e
without sounding t ight or wi th a hiss. The
OX-70, when tu ned into a transm itti ng
SSB sta tion , is li ke li sten ing to a h i-f i with
ba ss , mid -range , an d tweeters as op
posed to an audio system with ju st a mid
ra nge spea ker. n'e hard to
describe-l isten for you rself.

The AGC is a function/AGC command
on the same push bu tton as the fi lte r
swi tc h . Th e func tion button is conve
niently located to the left of the se t that
makes it na lu ra l to depress with your
thum b, us ing your fo refinge r fo r the othe r
button .

I sw itched to 6 meters to confi rm that
all filters . noise blankets. AG C act ions .
and pre-amps weren't the sam e. I d id no
lice on my bi g 6-m eter antenna that 10
dB of pre-amp gain b roug ht in a phantom
sound of an FM or TV station way in the
ba ckground that could neve r be tuned in .
However , I didn't ha ve tha t probl em wi th
the pre-amp turn ed on wh en I tested the
unit on the mobile 54-inCh Whip.

I also tested the AJinco 6-meter receiver
performance ag ainst a coupl e of other
time tested 6m rigs and found the Ahnco
hotter on receive with the pre-amp cli cked
on than the other tw o un its whi ch I had
running all of external ampli fi ers . And
since the o ther two only ran t o walls out .
I d idn't lind the 10 walls from this Alinco
to be out ctnne.

Mirage . now sol d by MFJ , offers a 10
watt in , 150-watt out . 6 -meter amp that
I've seen sellin g for under $3 50 , so
gett ing more power is not a ll tha i difficult.

Th e front panel of th e Alinco features a
ma in tuning dia l a lon g with a smaller tun
ing d ial. The smaller dial is rotated for
mem ory channel selec t , megahertz or
ham band select , an d to change fre 
quencies in spec ific kilohertz steps li ke
2.5 kHz, 1 kHz, or 500 Hz. Th is sub-knob
reminds me o f the click- click-cl ick knob on
the Kenwood TS-140. It's a handy feature .
The main tuning kn ob reso lves frequency
down to 100 Hz (. 1 kHz ) dial indication,
with 25 Hz steps if you ever-sa-carefully
turn the big knob.

The m ulti-function knob lets you quick ly
rota te through 100 memory cnan nericce
lions wh ich note a su rprising amount of
memo-ch anne l info rmation: re cei ve fre 
quency, mod e, any spli t TX , filter (I) , AGC
setting ( !). RF gain amps or a tte nu ato rs
(i ) , noise bl an ker on or all (i ).

This is a very smart memory that might
a llow you to independently se lect a C W
frequency lor fas t AGC, narrow filt er, no
noise bl anker, an d RF pre -amp. On an
SSB channel . you could memorize slow
AGC , noise blanker, -10 dB attenuator,
and the norm at filter. I cons idered this

versatile memory capab ili ty as a def in ite
plu s for this very compact rig .

Another nice fea ture i s the h ighll ow
power ou tpu t button . Unlike a slide switch
or no power opt ion at all , you ca n quickly
reduce power to local stations or to reduce
the curr ent consumpt ion of the rad io on a
dying storage battery.

There is a dial lock ke y to prevent you
from acc identa ll y turning the big knob
when tun ing channe ls in from memory.
Like ICOM transce ivers , memory posit ion s
allow fo r instant QSY from the big kn ob .
Thi s allows you to use the small memo
knob to get you wi thi n a p re-set spot on
the d ial , and then use the big frequency
kn ob. A quick flick of the small knob in
stantly put s you back to that ori ginal
memory pos it i on . And when operati ng
from the memory posit ion for the dig ital
mod es, you would lock (electronically) the
bi g knob to insu re you don' t accid entally
bump ofllrequency.

Othe r buttons and knobs on the front
wo uld be th e RIT capabili t ies ; the "MF
SEL· button to se lect memo, band, or fre
quency options; the little TX jewel LE O
that comes on for t ran smit ; delta transmit;
memo ry to perman en t V FO select ion ;
memory right , spli t , and priorit y- all the
usual knobs on a HF tran sceiver.

If you press and ho ld the function key
tw ice for longer than 2 seconds, "SE" will
appear on the screen indicating you have
se t the Alinco DX-70 into the set mode .
This is sim ilar to the Ke nwood TS-50 in
the "menu" mode .

The multi-function small d ial selects a
whole bunch of set- up options.

The re latively large Al inco DX-70 En
glish-written (I ) in st ruction manua l also
g ives procedures on a simple resetti ng of
th e mode settings , resetting all memory
channels . sim ply reselling VFOs. or rna
[or rese t that c lears everything as if you
had just purchased the equipment ne w
from the deale r.

It get s bette r when yo u get to the back
of th e transce iver. There are the custom
ary jacks for speake r or headphones, fea
turing the common miniatur e jack (not
sub-m iniature ). There is the common C W
jack fo r connec t ing a te legraph key or
electron ic keyer system. There's no buil t
in electron ic keye r, bu t most hams prefer
thei r own s tyl e of electron ic keyer an d
never se em to l ike any type o f built-i n
keya r. The CW ke y-jack Is also a m in ia 
ture jack , not the bi g 1/4 -inch ja ck you
would find on la rger equipment .

There are also RCA jacks for ALC as
wett as re lay. Wh en the equipment is new
out 0 1 the box, the relay is out o f circuit.
Cutting an obvious internal j umper wi re ,
detailed in the instr uct ion manua l, lets the
re lay c lose when the microphone or key

is depressed. The ALC input vol tage from
the amp needs to be zero to -3 VOC.

Th ere's a small screw for connec ting a
ground fo il tab , two anten na jacks plain ly
marked for HF and 6 meter s , the heat sink ,
an d th en the power connector. More goo d
news-it's the common 6-pin power plug
that i s used b y Ken wood , Yaesu , and
tCOM from a DC source .

Ther e is an external antenna tuner con
nec t ion which the book describes as be
ing compatible with a Kenwood AT-50 , a
Kenwood AT-300 , an ICOM AH -3, or ev en
an SGC 230 automat ic long -wire antenna
tuner for field day/marit ime mobil e/mobil e
home app lication s.

While I didn' t se e an acce ssory jack for
go ing digital , th e m icrophone offers pin 6
as the detector output with associated pins
for PTT. ground. mike ground, and 5 volts
DC. Taka at Alinco, an avid HF digital op
erator, says thi s radio ha s futt capab ili t ies
in th e d igit al modes .

Power output on high frequency wa s a
gOOd 100 wa tts , and I no ticed the aver
age modulat ion level wa s around 60 watts,
indi ca ti ng onl y s li gh t ALe ac tio n . Th is
gave us a good punchy signal that eve ry
bod y I worked com mented about as being
"heft y" and sounding great . The SWR pro
lect ion circuit throttles back output down
to 25 watts with no ante nna , and a mo
m entary antenna short -out pull ed the
power down to a safe s-wan level.

On 10 meter FM the power output was also
100 watts . This surprised me because AM
throughout the bands was only 50 watts. On 6
meters the power output was 15 watts SSB, t 1
watts FM, and 6 watts AM.

I then tried operatingon t o-meter and e-meter
repeaters, and everything was going along fine
in entering the t o -meter 100 kHz onsets as well
as the 6-meter 500 kHz offsets. But where oh
where was the almost-a lways-necessary
CTCSS selections out of menu? What, no
subaudible tone encode? Oh yes, but it uses
dip-switch programming.

The CTCSS encode is on the bottom of the
transceiver, with nomention of it in the weft-writ
ten and illustrated instruction manual. The tone
board is included with the package, already in
stalled. but you need your trusty toothpick and
penlight to manipulate the 8 switches lor any 01
38 possible subaudible tones.

BUI besides that , I enjoyed operating the
equipment. The only thing I couldn't figure out
when running the unit without reading the in
struction manual was how to get it to go into the
set mode. As soon as I cracked the books, it
was right there.

It has been many years since I have seen an
HF transceiver with a VHF band included, so
when you get a chance, head on down to your
local amateur radio dealer and take a listen to
the sharp high-fidelity action on the new Alinco
HF + 6-meter transceiver. Fa
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Numw 22 on your Fe<ldbllo;~ unl

73 Review
by Larry R. A II IOIllI k WB9RRT

TE-32 Multi-tone
CTCSS Encoder

Imagine yourself traveling in a distant city.
You and a non-ham friend are traveling to

an important business meet ing . You have
some general directions, but you're not really
sure where you're going. Reactl ing down to
your mobile rig, you hit the scan bunon until
the rad io stops at an active channel. The
conversation comes to an end, and you key
the rmc and call one 01 Ihe stations, There's
no reply, so you call again. Silence, Keying
the rruc a third time you notice that there's no
kickback from the repeater, even though the
strength of the signals would ind icate that
YOU're well within range , While you've been
fiddling around with your rad io , your Iriend
has been reading a map; he tens you 10
gel oft at the ne xt exit and take the urst
right turn . You arr ive at the destination
some what humbled , and c erta inl y no
bette r 0 11 becau se 0 1 yo ur ham radio
li cense , What went wrong?
Locked Out

Unless you have a broken radio , what
went wrong is probably j ust the fact that
the repeater you wanted to la lk on needed
a CTC SS tone to key it up . You ma y have
hea rd of these tones at some poi nt bu t
really weren't paying att ent ion. You don't
need one for you r home repea ter , and
even if you did your rig is a tew years old
it doesn't have Ihat feat ure anyway. But
you sure needed that fea ture today. What
exactly i s a CTCSS ton e, and why do
some rep eaters need them while others
don't?

CTCSS stands for Continuous Tone
Coded Subaudible Sq uelch , whi ch
describes exactly how Ihe tones work . A
subau d i ble to ne is p laced on th e
transmitted signal , just be low the voice
modulation . The tone is the re all the l ime
the transmitter is keyed , and il can con tro l
the squelch in th e receiving rad io. The
CTCSS system was originally designed lor
commerci al use. eithe r to allow several
companies to share a common freq uency
without hearing the other Ileets, or to allow
conl rollable access to community (mum
user) repeaters, Hams began to use the
system in the la te 70s . often to create
"closed" repeaters. These repeaters would
be open onl y to pe op le who actuall y
supported them. Supporters were given
the proper codes, then had to add CTCSS
capability to their radios, (O f course, an
enterprisi ng ham could simply decode the
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tone , and install this ton e on his radio
without paying 10 support the repeater. He
would ollen find he had no one el se on
the repeater who would ta lk to him... ) In
the 90s , the use of CTCSS tones is mainly
for preventing in terference. As the bands
get more c rowded , more and more
repeaters are going up . The frequency
assignment s for the se repeal ers are
coordinated , bUI more often than not it's
possible for mobil es in one sta te to be
keying up their repeater, plus a second
repeater in a dillerent state , es pecia ll y if
the mobil e happens to be on a high h ill
right be tween both lhe repeat ers, The
solution to th is problem is simply 10 install
a CTCSS decoder on a t least one of the
repeaters. Even though all the radios are
still on the same frequency, the repeater
will only key up if it hears a user with the
proper CTCSS tone. The user chooses
which repeater to access by changing Ihe
lone, not the ac tua l ca rrie r frequency.
What's the Ke y?

So wha l do you do il th is happens to
your hometown repeat er? What if your rig
doesn't have programmable tones? Maybe
you're still using a crystal- bound rig, or
even a converted commercia l rig. Do you
have to trad e you r rig in on the la test
syn thesized programm ab le whiz- ba ng
unit? Of cou rse not!

In the commercial two-way field , CTCSS
tones are pract ica ll y synonymous with
Communicat ions Special ists, Inc. The long
tim e leader in CTCSS encoders and
decoders, Comm Spec produces a multi
tone encoder designed exactly for add-on
use. at a very afford able pr ice . The TE-32
Multi-tone Encoder produces the 32 most
common tone s and is enclosed in a 5.25"
x 3,3 ' x 1.7" cabine l with a bracket , ready
for under the dash or under th e shell
mounting . The TE-32 is based on the field 
proven SS -32P board . which is a f ield 
prog rammable CTCSS encoder designed
primaril y for insta ll ation in comme rcial
mob ile rigs. Usuall y programmed with a
DIP switch , the 55 -32 is slightly modified
for use in the TE-32 . Rather than the OIP
switch, the tone frequency se lect lines are
routed ou t to the tront panel switches of
the encoder. Thi s allows easy access and
instant changing ot tne tone frequency. As
a matter o f fact. the TE -32 consists o f
nothing more than the SS-32P, the rota ry

tone se lec t swi tch, the toggle group select
switch , and a nice box . There 's plenty of
open real estate in the box as well . but
don 't be put off by the small si ze 01 the
unit. Communica t ion s Spec ia lists
product s are all very well built , us ing
cus tom -designed integrated c i rc uits to
keep things small and reliable.
How 00 I Hook It Up?

All at the above ma y sou nd great , but
you may be a l ittle hesitant to rip your rig
open and start poking arou nd with a hot
sol dering iron. II you've never done any
ki t-building or electron ic repairs be fore ,
yo u may want to get some help , but
ins talling the encoder is really fair ly
simple . There are only three wires : -+
voltage , ground , and a udio o ut (See
Figure 1) , In most rigs the power will not
be a problem. as the TE-32 will opera te
within a range 01 11 to 25 VDC, drawing
only 12 rnA . If you r ri g is some what more
ma t ure , t he ins tructi o n she et gi v es
diagrams exp laining how to power the unit
all of 12- and e-ven AC lin es, as well as
200 -VOC suppl ies. T he po we r supp ly
connections should be fairly straightforward.
but the connection point for the audio may be
a little trickier. The fir st thing to do is to
check the schematic if one came with your
rad io (you did keep the manual
somewhere sa fe. didn't you ?). In many
case s rigs we re designed tor add-on
boards that weren't installed as standard
equipment, and the tone input point will
be c learly labeled on an existing plug or
jack. If not , Ihe best place to start lOOking
is on or around the modula tion cont ro l ,
usually on the ce nter tap . This procedure
is very well explai ned in the inst ruction
sheet that comes with th e TE-32. Once
you have the connec tions all set , the only
th ing rema ini ng is to adj ust the ou tpu t
level. If you ha ve a fr ie nd with a
communications service monncr. great,
Just se t your tone mod at about 0.6 kHz
deviation , and you're all set. II not, set the
control to min imum and increase the level
a lillie at a time unt il the repealer opens
when you key up. Se l the leve l a little
higher than the minimum needed to open
the repeater, but lower than the poin t
whe re the tone becomes irritating. It 's not
unusual to hear a low level hum in the



2WAY RADIO
SERVICE
MONITOR

SPEECH
SCRAMBLER

FOXHUNT HEADQUARTERS

COl.l ·3. 11>e wetI:1s mosI pqlUlar
1o,,·coS! uryice l'IO" ilO', Fo'
~ big or smal. II>e COl.l·3
delive rs .It<.ocelj capabin,es
for a fanln hc p, ic&-a nd 0 ...,

new Ie.se program a lows you 10 0M'1 a COf,I ·31er Ie» lhan
$3.00 a day. Feato<es ' DWed~ keyboard wiIh~rrrnabII

.....,;lI}' • Autlio " nmmner freqoerqo COI.rIIe< ' LEO tw 11ap!l
Qquencyiermr deviaIion display • 0,1-10CXIO ~v oUpI.I le¥els •
Hq. receiYe sensIMtf, less lhan 5 ~v . 100 kHl lO 9999'995
MHz · Corainl.oo..G~ co-age ' TI8IIlSmI P'lIlecllOft, 14'
10 l00 ..atts ·CTS _ero.:odef 'l KHz arod ell modi .........
COM-32 Way Radio $efviCe Montor $2995.00

STEREO FM
TRANSMITTER

PACKET RADIO
110'0 _ versions.. ......,.. b Ihe CoI"iOdor e M (p~ or lhe IlM-PC IP-l8Ml. U5y as.
se-nb/f NOTUNING", rICIldes F'REE cisIl soIhoan!. PC BoaIll IfId F.... lb;I,menIation K. bill
P.f>4A ._w_ .._. __ SSI.iS P-lBM _ ww.•.w.•.w ..l59.9S CASl: Cl'K., _ S1 t5

For a s lick htl"' CRP becst . use one 01
Ille 20 Watt .mplifiers . Needs o" ly
112·2 w.n, 01 driveler I ~II OUIPU!,
linea , fCH' SSB. AM or CW 09Q.allOll.
power MQSF En lor high etIoCC leoc:y
a " d m"," ,.la oo lew p. n 1,lte r lor.
crean s lg"al. a... il";" TIR ro la y lo r
. ..., om.he awilctlill ll. ru"a on 12 · 15
VDC al 2·4 a mpS. Add our m. tellirlll
case sel lor . cornple1e SlaloOfl lOok ,
VfNf choice 01 bIInd$ •.••••w ••w •• ,$049.9S
SpeeIy t>arod, (OAMp·20. 30. ofO. llO)

CCAA4P MalChng caM H 'l.-...$14.95

QRP AMPLIFIER

FANTASTIC
. FM TRANSCEIVERS

2 MTR & 220 BOOSTER AMPS

SX-20 20 METER SSB/CW TRANSCEIVER

' 2 Met...
. 2 23 MHz
• 440 MHz
• 6 Mete..

ORDER NOW 1-800 4 HOBBY KITS

FmIy. • horIctt go .'\' ....... "ll '* pM 1NI
tun bKIl il'Ilo '- ,... How abouI .. DOS
$ynlha...... llIal tuMa in 10 H. 11_ ..1fI
u ca ptlO".11y fow noia. lor . uk ai9n.1
' ........L Or. how abouI ...~ IIfrti: cw
kaytr !hal h.. a digrtII •• 1dolIl 01 JOUr CW
speed. Pefty 10 _ Rl' 0UlpJI (Nra oN,
l ias .... baIoor • 100 _ "ll'l Qfl ba ....,
_ lor _ ClAP opao-. IOlduclIlcl .......
Sll·20 ia ... I\afld ..... _ "-"1 '-"'OOWI\l
bofIIIIfII lor _ 1uIWog d 1NIrig.,. clrWIg
- Of biking - Of~~ in -. ,.,.,
ISS !"tJIed and tun 10build III bin. y<llI"I lind
flat ... 5X·20...~)'Od ........ rig , _~,. _

SX.~Iy20~~~~~.~:~~: '. "..~•.':':""..~.~~' ~::.•:'..JC..'..' "..".."'.." _.._. ._C.C=..=..==..==..=.." $0429.95
SX·20 20 melM W TfIfl lCe ",e r K. Form w • •• ••••••••••••• • • •• • ••• $3lIUl5
0pI1Ona1CW Alidio Fiter SXCWN WT , S49.t5 101 _ ,139.95

CIRCLE J,.C, ON READER SEYlCE CARD

Oescramllle most scramble systems l>eard on
you r scanner ' a d,o or s a t up your own
scambled communicalion ays lem ova ' Ih e
phOf1e er 'adio , Larest 3'd generlh Of1 IC iI
usee lor lantaslic alldio quality , equivalent lo
ever 30 op ·amps and mi.e,,' Cryslal
wnlrolled tor cryslal ceer sound ...lt1. buill·",
2 wan alldio amp for direct radIO tIook·up. For
scramble s\'Stams. each us.er has a .....t le>r ful
duple. operallO/\. Communicate in pri"acy w,lt1
lhe 5 S·70. Add our case sal fo r a hne
professional ~nish.

SS·"'~ SCram bler Idescramblerkit ,S39. 95
C:;SO malch ing case set. .. .... , 5 14 ,95
SS·70WT Asse mbled
S5·70 and case set .~~

Relive lhe ,a dio past wi th a cryslal SCi I, •• you'
g<ar>d lather built Uses 98"..ne Galena Crystal and
ca lwflisll.e<. Several a,flerenl types 01 ,adio$ Me buoll.
.ncludirog sta neare Al.l broa dCast. snortwava I nd
ove n WW II fod\~e slyle , To compa ,e mode rn
s cmocondVClor " eteelo,s , we ,nclude a dIode for
companson . No soklerin<I requored and WI rven ll"'"
antenna Ide a s . Rad io lor nee . ge l it no" befo,•
CWrton tll>es (0

CS· l Ctystal Sal ~rt . .., 519.95

MICRO-MIKE

DR. NI-CAD CONDITIONER/FAST CHARGER

Run \'OUr own Slt re-Q FM ra dio Slallon'
Transmts . s table Sign. ! in the 88·108
MHt FM b'Qldc.asI band up 10 1 mila.
Oelaile<:l manu.1 pl'l)VHlM helplul ,nlO on
FCC regs . antenna id... . nd ra ngs to
a .ped, L.tHl design fe atures adjllSlabia
Iina le ve l i" puts. pre ·empha s is a nd
crystal con1rollelj SlJbca,ria' , cceoects to
an1 CO 0' tape playe r. ml~a mi.er or
radio, Ind~Of, fret luning loo/loo! For a
p'o loo~ add o~r matching case set w;th
on·boa'd whOp ante nna
FM·l 0A src.ce lransm~t(lr ~rt .. 534.95
CFM Ca n .wIli anI s ol ......." .. 514.95

WO, ld'l I mailesl Flo! wi' e 'e ss mike.
Smaller lhln I suc;,ur cuba • including
bau ery and m,ke , Two SC II ot SMT
parts supplied in case jQU are ck.ol'sv'
Temhe audio pick.14' (pin drop al 5 ~)
and tr.1I$fIIIII .enge d :lOll . We irdI.de
U.... ba"ery (..alCti sr,Iel. eleel'el mile
• nd even ' lu","O 1001' Be • J.mes
Bond .nclleim StolT100'
FM-5 Moero moke ~~ , 5111.115

CW KEVER

ACTIVE ANTENNA

AIRCRAFT RECEIVER

MINI KITS

2M
POWER AMP

Cramped lor space? Gel long wire performance wilh lhi. dIIsklOil
."lem . Property dllsigned oort has !Lal HI' end VHF o rClldry and
bui ~·in whip antenn•. •5 wei as e 'lemal ja d< , RF gain COOlrol . nd 9V
opetltion makes ooit ideal for SWLs. trav~irlg hams or scanner b~
who need hOlle' receptron. The matching case and knOb set lI",es lhe
11"" . hlIndred doll. , look l
M ·7M .. .... $21.95 Malch '" CasO & kflobsel. CM .514 .95

Send p. rleet CW, Mic' op roceSSOf ~eye r fealures. pr~rammable

_ monea 01 up 10 26 words each. Iambic key,"ll, doI·dash memory.
v.fiatIIe IpHd from 3-60 WPM. adjllSlabia sideIofle. keying 10 any ng
.nd fully RI'I proof. EAROM memory keeps messages up 10 lOOyears ,
1011" \lO 1~en1 balere tile key ' Includes blIih-ln toucll paddles or us.
1011' 0WfI. Easy assemtlly and rnalChing case set available for. ",ce
station look .
CW·700 Micro ~eye ' kit,....S69.95 MK Malching cese seL ., $14.95
CW.7OQWT Assemi}led CW·7QO.and case ., , , 5119,95

Ramsey carnes • cornpIe1e n of 10.. cost.
easy 10 build• ...., 10 use bIC1iOfIaI kII!o _
can be lIMa .Ion<! or as buikliIlg bloctl in
tarv-~ COO l"*,,, designs. t.Ift.l<iIs indllde
a lICloo 1I1lClI. lOne decoders , VOX s llrilches .
lifI'Ief$ . audio"-' noise-makers and even
shod<rog ItO' Cal ler _ 1Jee e:atIJo:9.'8!

Hea ' a ..cihng a ircratl
c:ornmooications-pid< up p1~

lIP 10 100 miles a wa y' R_ ves

.._~ ':"' • 11 0- I 36 MHz AM . i. b. nd . I;;;;;;;;;;:::'::;;:"''''",;;;;;;;!;''''''''''iiiii;ii:;;;''""""""""""",,~'''~;j~ smooth varaclor luning SIlPOrtII:t r
with AGe. ceramic fiIIe•. a~bIC SQlJ(!lcII. e_1ieflt sensiWrIy .nd
Iota 01 ape_ vdume , Runs Of\ 9V battery. Greal !of II'IOwS or
jusI hanging lIroood the illrport! No.. »page ........ data piIoI talk,
100. M4 caSe set !of "pro' locO< .
AR. l ~• .••...••.............., w _ $29.115
MalChng case se'I . CAR ,.,$1l1 .115

. M iniature
SPEAKER·MIKE

~ ' ''' '- '~--';;;;:' .., .... ~
Farusbc _ , IIiaI~ h world
_,.....12'" ............1Can 1'OOIIiwe..,. 2
MH. portion Iro m a · 11 IolHI. T r...e
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AGe. RJ' gaM! COfltIOI . pIemy 01 _ k",
"oI...me and runa on • 9 V bi lle ry.
Fasoni \IfIQ Scout. schogI 0.- do.b prqect.
PfO\iICleS heura 01 ,"" lor...." !hi most
serious OXe._ FOO' lha ea,. C(Ii'ISIdI' fNf
shortw....e CO'Wl f1o r. T_o a. ,lcn. b'.
band!s rlfl 3-22 Wtt rangel. ead\ 1 MHz
wde--li.nat* 001 your Clr .Idoo~. NMJ
some __ 10 your cl"wllleme'
Stcwtwa..- Ie<wr kiL SAl ,..__ w m95
$IlOfIwIw CO"OIte"" lUI. SC l ..•.. ._ $27.95
r.talctIirIg eese set for SR1. CSR .. $14 95
....ldIng case set for SCI. esc .. ,511.1I5
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RECEIVER
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ENCOD~" T ....

V

•

a continuously variable unit-there are no
end stops to start counting clicks from. Not
a problem on the test bench, but i1 you
mount Ihe encoder in a mobile you may
wanl lo keep it close to the driver. (If you
purchase the TE-32 for use around the
same two or three repeaters yo u may
choose to rep lace the sixteen position
switch with a three position unit, and use
a simple diode matrix to select the three
different tones . This is also well
documented in the instructions , but
basically consists of pUlli ng the proper
lines low fo r each of the desired frequenc:ies,
and using diOdes 10 provide isolation between
the unee.)
A Good Choice

The Communications Specialists TE-32
Encoder Is a winner all around. Based on solid
field-proven technology, easy to Install, well
documented, and backed by a one year factory
warranty. the unit is a very safe bel for anyone
needing multiple CTCSS lone capability in a
base station or mobile rig. Whether you need
CTCSS capability for local repealer access,
or you just need an evening project and want
to give an old rig a new lease on life, the
TE-32 is a good choice for the job. II

Gorgeous Coffee Table
Radio Book

You'll treasure 'Early Radio - In
Marconi's footsteps,' by Peter Jensen.
It covers the early history of radio, com
plete with quality photographs of the
equipment and our pioneers (many in
color). It's a large, hardbound, 176
page book. $49.95 from Uncle Wayne's
Bookshelf, the sole US source. 70h
N202, Peterborough NH 03458-1107.

IC-l1G
S$- 3ZPA

.."" ....

" . :-( .; R It . ~ .: ,,~ .,'

t-Igure I . w mng or the IS-position rotary SWlren ana 3-posittOtt toggle
switch to the SS-32PA crcss encoder.

background of yo ur audio- thal' s the
actual CrCSS lone. This will be more or
less audible depending on the lone level ,
and the actua l tone tnet you' re Usin g.
(High frequency tones (203.5) wi ll be more
audib le than the lower tones (67 .0) . As
long as the level is low enough so people
don't ask aboul "that power supply hum
in your audio ; you should be OK. Tie
down the cables , mount the TE-32 under
the dash, and you're on the air.
How Do I Run 1t1

O peration of the TE -32 encoder
defin itely does not require a degree in
rocket science . The three-posit ion toggle
switch selects low range (67.0 -11 4 .8),
high range (118.8-203.5) and no tone. You
simply dial in the desi red tone, and hit the
PTT.
A Minor Drawback

Perhaps th e only point that's less than
ideal with Ihe encode r Is the fact that th e
frequen cy select switch Is a sixteen 
posit ion unit. This makes tne divisions a
little close together, and It's di ff icul t to see
what lone is actually se lect ed un less
you're tooking directly at me face of the
unit. Not only tnat . but the rotary switch is

CIRCLE 49 ON READER SERVICE CARD
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REPEAT ER CONTROLLER
With AUTOPATCH $139.95

SClIII M1II1l1ger 1.fJ Pro"""
Windows-Based HF Scanning, Logging,
SWL, and Radio Control Software

Scan Manager 1.0 Pro Features SWL Manager 2 0OI MF Controlled Autopatch and 4 control out puts. Switch
selectable CWID. VOX or CO R receiver control. Assembled
tested board. LED's for Power, I X, RX, Phone. Intel 8748
microcontrcller Board size 3 ,8 x 6 .3 inches. You add rece iver,
transmitter, power supply (l 2v), phone line, and antenna
svstcm. Ci rcuit board is top quality. double sided , plated
through holes . solder mask OIl both sides and parts legend.
Shipping S4 for UPS GROUND or $6 for UPS BLUE, COO
add $4 . For more information call or write to:

... John Bell (702) 267-2704
1381 Saratoga SI. Minden, NV 89423

CIRCLE 21 ON READER SERVICE CARD

C.li or _lor FREE
COLOR Info Kit ,

i_I AMW' !U4Ai,>IC '" o.clc.o PoL. .~..nt,.....,,_

....:In. _ MW:r;,;.' '''' (lDI . b'
_ OOIl.Y lIM _."AU_- ,
KC4ZGl HAM Software

1_C_ BM' Troll
_GA lOOIZ USA

It1lIlGl .aMa
~....,.._"'M 8'" ", ......

Rugged, Reliable
lI'pr od u cts fo i

Today's Atnateurs.
Contact Your

Favorite Dealer
Today!

DAIWA

4W min.

3 Wmin
7 1W x 78 H x 1000 mm/3OOg

CN·l0ll CN-103L
1.8 · I50MHz 140 · 525MHz
15/l 5011.5kW 201200W

CN-41 0M CN-460M CN-46SM
3.5· 150MH 140-450MHz

15 WIlSO W 15 wns w
5 W/50 W 5 W /25 W

Better than ±15%

l .5kW (1.8.f)()MHz) 20QW
IkW (l 44MHz) (140·525MHz)

±10% of full scale

Model
Freq.
Power Range

SWR Detection
Sensitivity

Power Rating

Tolerance

Dimensions/weight

SWR Detection
Sensitivit

Model

Model P5-4OOX Rs-3QO P5-S0TM
rn~ut Vorlage AC 230 or 117VAC on ODR. ±5%
Out ut VOlta e 1· 15VDC variable B.gV fix.
Output MAX. 40A 30A S.2A
Current Rating 32A 24A 4.2A
yo. lage Fluctuation Less tban 1% Less than 2%
Ri Ie Vorlage Less than 3mV (with rated out ut)
Protection Circu it when 42A when 32A when S.2A
Dimensions (WHO.M") 21 6x1lOx28 172x15Ox240 135x87x200
Net Weight B.5kO 8.9kG 2.5kG
Power COnsumpt io n 690W max. 600W max. 120W max.

CN-101 Series

CN-400 Series
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-, + 12 VDC

-,
R2 / To Linear,~ D2 Amplifier

j DlR 1
,

/

II, : "C-
T o Radio 's PTT Ql K 1

"""
Fi gure I

R 1 10K
R2 See Te x t
Q1 2N2222 or si mil er
D I , D2 1N9 14 or si mi 1er
K I Normally Open, See Te xt

C
hances are. you're using a mod
em. solid-slate HF rig. Ahhough
there arc still plenty of the older.

tube-be..cd radios around. by and large
they' ve gradually been replaced by
newer transceivers. Newer is better,
right'? Wel l. not always! In one respect.
the old lube sets had a big advantage;
they were easier to interface (0 linear
amplifiers. Back in the old days. ...olt
ages were higher and the currents pe
ripheral equipment was expected to
need were higher. too. The transmit/re
ceive switching in HF radios was just
about always done with a relay. which
gave you nice. high-curre nt contac ts
with which ( 0 key your ampl ifier,

My. how things have changed! These
days. most radios usc solid -slate TIR
switching. Some do have small relays.
hUI they often arc only for the keying o f
external devices like amplifiers. So.
what 's the problem? C an' t you just
hoo k up your amp 's re lay and go'! Well .
sometimes, hut it may nOI he tha t
simple.

Can't Tak~ It

Unlike with transcei vers. linear am
plificrs have not. hy and large , bee n re
placed by newer equipment. Su re , there
arc many new models around, hut o lder
amps arc very durable. and there is li ll ie
or no functional improvement to he had
with a newer one. unless you buy one of
the top-of-the-line mlcroprocessor-ccn
trolled whizbangs costing many thou
sands o f dollars. Co nsequent ly, many
hams are using new rad ios with o ld am
plifiers.

T hat leads to the common situation in
which thc keyi ng transistor or reed relay
in the radio s imply can' t hand le the cur
rent required by the older ampl ifier's re
lay. So. how do yo u interface the two'!

Man y manufacturers provide op
tio nal. ex ternal rel ay boxes. These co n
tain some kind of curren t amplifi er cir
cuit and a re lay whose contac ts ( an
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Key It!
By Michael Jay Geier KB1UM

handle the required current for the amp.
So. why not j ust buy one? Certainly,
you can do that. but there are reasons
why you may want to build your own.
Although most relay boxes are not par
ticularly expensive, they may cost marc
than yo u feel like p utting out, or thcy
may have to be ordered , causing a long
de lay in yo ur getmg your station se t up .
Or. perhaps. your radio is ju..t o ld
enough that they're not making the ac
cessories for it anymore. Finally, you
might just want to do it for fun. or 10
provide a current huffer for a radio
which o ffers no rel ay box .

A New Ap p roach

Nearly all solid-state radios key the ir
P1T lines by pulli ng them from some
nominal voltage. at lo w curren t. down
10 ground. In other words. they arc de
signed to sink a small amount o f current

N......ber 2& on you. FMdblod< card

from an external device when you trans
mit. That method complicates the inter
faci ng issue- it would be easier to de
sign the current amplifier if the tran smit
signal wen t lip, not down. O f course, the
issue is not insurmoun table, but it gen
era lly leads to the same solution: the use
of a PNP transistor in the re lay box.
That works well enough. but it ha.. a
significant drawback: it forces your
radio ' s P1T line to s ink current. because
the PNP design requires the transistor' s
base to be pulled down in order to turn
the re lay on. Is that a problem ? Not al
ways; remember. that 's what the rad io is
designed to do . As long as you keep that
current low, and you don' t have too
many o ther gadgets. such as RTTY or
SSTV units. doi ng the same thing. it
may work fine. Hut. you could force
yo ur rig 10 take too much current , dam
aging it. O r. you may put too high a
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Wefax Explorer
Integrated w efax I APT Receiver and Scan

Converter wi th Qfax software.

$695.00 compl ete
shipping and taxes not included

Th e Best Price / Performance. Period!
Construct a Wcfax I API' reception system from individual component receivers, scan converters and image processsing software
and you' ll spend more money for fewer features. poorer performance. no automation and ajunglc of wires. With the wcrax
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 I year limited warranty and the extensive experience of the leading Wcfax hardware manufacturer.
Quorum equipment is used by virtual ly all wcfax suppliers in worldwide amateur, commercial and military systems.

• Ephemeris based NOAA Al'T navi
gation with geo-political and Lat
Lon overlays

• NOAA Tools show satellite path,
Lat-Lon ofcursor, distance and
bearing to reference point

• A utomatic Temperature Calibration

• Color Palettes and NOAA curves

• Integrated Satellite visibility pre·
diction with automatic capture for
up to 8 siuellites simullaneoudy

• A utomatic time and ephemeris
~1ampingfor navigation

• 2 7 day programmable schedulers

• Automatic digital gain lock in
AU, m odes, PLL clocking

QFAX Features
• GOES / Meteosat We/ar Reception

• NOAA / ,\letcor A n Reception

• HF Nafar Reception

• [Jual RF ports/or geosync and polar
rec eption under sof tware control

• Integrated preamp and down con
verter power inserters

• 50 user definable configurations

• Software controlled receiver ..·jth 2
UHF, 10 VHF memories and scan

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

• A utomatic Unattended Animation
works continuously

• 8 bit data for up /0 256 gray levels

• View at up to 1280 x 1024256 color

• Use TJFf~GIFor PCXfdeformals

and convert to nMP, JPEG, EPS
and binary

• Contrast, Brigbtness, 3/J effect,
Sharpen, Smooth, Noise, Histo
grams and other image processing

" -_.... _.-. ,~. --,...._-

Quorum Communications , Inc. FAX (21-1 ) 915-112711

H311 -1 Esters Bl vd .· Suite 11511. I r vin g, Texas 75111>3 ( 2 1-1) 9 15-11251> III1S ( 2 1-1) 915-113-11>
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How It Works

causing magnetizing and sticking prob
lems.

In this circuit, just about any little NPN
transistor, such as a 2N2222A, will work
fine. If you want to be sure, though, you
can calculate the transistor's required
power dissipation quite easily: just find
the total current, which is your power sup
ply voltage (probably 13.8 volts) divided
by R2. In this case, that would be 13.8/
1400, or 0.0098 amp, or about lO rnA.
Now, multiply that by the 13.8-volt sup
ply voltage, and you've got your power in
watts. Our example circuit requires just
under 140 mW of dissipation in the tran
sistor, making that 2N2222A a good
choice.

Details

The only thing left is to add a couple of
diodes to prevent damage from reverse
current spikes generated by the relay
coils. I put one across the Key It relay's
coil, and another across its contacts, in or
der to dampen out the spikes created by
the relay coil in the linear amplifier.

If you use a fast reed relay, you can use
this circuit for QSK operation, provided
your amplifier can take that kind of usc;
most older amps cannot. Also, this circuit
assumes a common ground between the
12·volt supply and the radio, and it also
assumes that your amplifier is keyed by
pulling its relay coil's positive voltage to
ground. Both of these are the nonnal situ
ations. If, though, your amp requires
something different, you can still use Key
It, but you may have to remove D2, or re
verse its direction. Remember, it should
always be connected opposite to the nor
mal direction of current flow-be sure to
connect the cathode to plus.

Earlier, I mentioned the use of the
radio's accessory connector. You can use
it to power this circuit, but be absolutely
certain that the total current required by
Key It is less than the accessory connector
is rated to supply. In general, those con
nectors arc meant for pretty low-current
stuff, and may not be able to handle Key
It. In that C1L<;e, use your station's 12-volt
supply, or even a little wall cube if you
have to. If you do go the cube route, try
one rated at about 9 volts; with the low
power requirements of this circuit, the un
regulated cube will probably be at about
12 volts anyway. If you use a 12-volt
cube, it may supply more like 15 volts,
which could be lao much!

That wraps it up! Now, you can key that
old amplifier without fear of harming
your radio. You don't need high current ca
pability from the radio, and you won't be
asking it to sink any current, either. Truly,
new meetsold and both arehappy! II

through the lOk-ohm resistor to your
radio's PIT line. It puts no current into
that line. Rather, it takes a small current
from the PIT circuit during receive! Con
nccted across the relay coil, it pulls power
from the station power supply, or the
radio's accessory connector (more about
that later), through R2, and effectively
shorts out the relay, keeping it open.
When you transmit, the input to the
transistor's base goes to ground, causing
the transistor to open. That lets the relay
coil take the current, pulling in the relay
and keying the linear amplifier via its
contacts.

You might ask why I didn't opt to sim
ply let the relay operate backwards and
use its normality-closed contacts. That
would indeed make them open during re
ceive and closed during transmit, but it
would also have the secondary effect of
keeping the relay closed most of the time.
Why not do that? I've found that relays
which stay closed too much tend to get
magnetized and stick closed even when
power to the coil is removed. For reliable
operation, it's best to keep the relay
unenergized as much as possible.

Calculating R2

In order to prevent overheating of the
transistor, and also possibly of R2, it pays
to keep the overall current down as low as
possible. The key to doing that is to select
a relay for KI that needs little current to
pull its contacts in. That lets you use a big
ger resistor for R2, and also requires less
dissipation by the transistor.

Assuming you're going to use all-volt
supply, it's best to select a 6-volt relay,
with as high a coil resistance as you can
find. A reed relay is a great choice, as long
as its contacts can handle the current your
amplifier's relay needs. So, let's say you
pick a 6-volt reed relay with a 14OO-ohm
coil. How do you find R2's value'? Since
you want to drop about half the supply
voltage, simply use a resistor with the
same resistance as the relay coil's: about
1400 ohms! What could be easier than
that?

Most likely, you won't find one that's
exactly the same. Probably, you can ge t
within a few hundred ohms or so. If you
have to choose a resistance value above
or below the coil's value, pick one
above. Heck, a 12-volt supply is really
about 13.8 volts, and most relays will
pull in quite reliably at voltages a little
less than they' re rated for, anyway. Re
member, the aim here is to reduce the
total current, and higher resistance does
that. Choosing too low a value will
cause the transistor to overheat, and
may feed 100 much voltage to the relay,

''' OO
·""""""".G'"'"". """,.-• ~.. G"',, ,,-
· ,, ~..c'" '".... ,."'
· ........., ~.. c,. v,.. ,... ,,"'.....
•. ... ' ,IlI . m..'·•..., ~ ".G'"."
• "". """"',"'" h~

$89.95

OSHA
We Ship

Worldwlo.
OrdlK De.k Open

7 DeyllW..k

O NV Tool Pouch $15.95

Ad<:! $<1,00 FOf Hand l;ng VISA MICCH ECK

.F.., ... Eo., .. B.lld
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voltage into it, which can cause damage
if the keying is provided by a power IC
which uses a supply voltage lower than
the one you're trying to pull down.

I designed "Key It" with one objec
tive in mind: it must not force the radio
to sink current. So, I avoided the use of
a PNP transistor, choosing instead an
NPN. That, of course, makes the keying
direction backwards. In other words, the
base of an NPN transistor will tum on
when the input voltage goes up, not
when it pulls to ground. "Key It" gets
around that problem by using the
transistor in an inverting circuit.

From RC.1000
Micro
Computer REPEATER
Conc epts CONTROLLER

.r T.'h..... "!!+D %.~Ppd!:SA I.SOO.9~6.7.\7J
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Take a look at Figure 1. The base of the
current amplifying transistor connects



1 MHz TO 500MHz
SPECTRUM
ANALYZER

AS SEEN ON YOUR SCOPE

100% FACTORY ASSEMBLED NOTA KIT MADE IN THE USA
MUST FOR EVERY SHOP;
te SA500ADP Spectrum Analyzer Scope
Iapter works with any Scope Just one
nnection to the Vertical & Trigger Inputs
d any scope becomes a full function
ectrum Analyzer. Tune H.T.'s Fillers,
ixers. Check all RF based Systems. T he
\500ADP Scope Adapter will compliment

any Ham Shack. Radio Service Shop or
EM! Test Lab.. MADE IN THE USA Not
a kit. If you have been waiting for a low cost
High pcrfonnancc Spectrum Analyzer at an
affordable price • take Advantage of OUf

special introductory offer. Add a 500MHz
Tracking/Noise Generator for only $100
and save a total of $200.

SA500ADP ONLY $399.00
Add Tracking Gen. $100.00

Introductory otTer only

$499.00
SAVE OVER $200 Reg. price $699

•

,... .. I _

•
-HI •

••,---

SETTING THE STANDARD

SA500A. SA1300B. SAl800C

SPECTRUM ANALYZERS

STARTING AT $995.00

MADE IN THE USA

Quality &. Performance with 80dB on Screen, · 100 JBI11 Sen sitivity.
Center Freq. Display. »t- 5KHz Narrow Band Filter 50 MHl Marker.
DISPERSION ZOOM. Baseline Clipper, Adjustable Sweep Speed,
Video Filter. and 40UB Input Attenuation. SA 1300B 1~1300MIlI.

SAI800c l·t300 & 85<;.1850Mltz $231)5 With Opt 1,3,5.6

In One Sweep $1995.00 O..i~ LH O

TWO FULL FUNCTION ANALYZERS

"odd S.\ I3008 1-1300 MHz
SPECTRUM DISPLAY MONITOR $995.00

The SASOOA easily attaches to any receiver IF output jack. Providing
a panoramic signal d isplay of your scanner or communication receiver .
The SASOOA is a Full Function Spectrum Analyzer with -ct, 5K1 lz
Narrow Band Filter. Center Freq. Display, 50 MHt: Marker. SA500A
The first affordable Profenional Sp«trum Monitor/Analyzer for all
serious Ham Radio and Radio Monitoring. Operators. With Opt. 1.3.5.6

ADVANTAGE INSTRUM ENTS CORP. MC -VISA - DISCOVER call 800-566-1818
3579 Hw)·. 50 Eut Canon Ctty, Ncu da 89701 702-885-0234 FAX 702-885...7600

PRICES.Ir. SPF:<1tlCATIO",S Sl"BJ):cr TO CHA.'\G[ WITHOUT xonce OROBUGAno~. F.O.B. CARS() 'Ii em' :"0"\'. xv. eesmsvr s ADD SALES TA.'\:.
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73 Review
by Dean Lewis WA3WGV

The Hamtronics
RWWV Receiver
A recise dedicated receiver for WWV.

T ime and frequency standards stations
WWV and WWYH have been providing

an "all- news" formal long before it was popular
on broadcast radio. Hams, amateur and
professional astronomers, laboratories ,
universities , and the military are just some of
the users who rely on information available
every hour that goes well beyond the familiar
time ticks and audio tones. WWV's regular
schedule of official announcements includes
OMEGA Navigation System Status Reports,
Marine Storm Warnings (storms at sea) ,
Global Positioning System (GPS) Status
Announcements, and Geophysical Alerts.
These "Geoarerts" provide information on solar
activity and the earth's magnetic field that
affect radio propagation, and are of particular
interest to hams,

Hamtronics Inc. of Hilton, NY, has produced
a crystal-controlled board-level receiver kit for
reception of WWVflNWVH on 10 MHz. Also
available in assembled form , the receiver
provides outstanding sensitivity and selectivity,
but is easy to assemble and align.

Why a dedicated, crystal-controlled receiver
for WWV? Many hams today work on ly VHF
or UHF, many others buy or build the popular
(mostly QRP) monoband CW or phone rigs,
and in either case may not have an HF receiver
covering 10 MHz. Anyone who monitors
frequently will app reciate the s ize and
convenience of a unit they can simply tum on
and o ff as needed , with no tuning or
adjustment. Amateur astronomers who rely on
the accurate time signals will take advantage
of the small size, simple and reliable operation,
and strong audio output needed when working
outdoors.

The manufacturer's specifications for the
receiver are as follows:
• Mode: AM reception, 10.000 MHz, crystal
controlled
• Sensitivity: 0.2 ~IV for 10 dB sin
• Selectivity: ±3 kHz at -3 dB, -50 dB @ ±10
kj-lz
• Image Rejection: 43 dB
• AGG: both IF and RF AGC
• Operating Power: 9-14 VDC, 80 mA at min.
volume
• Circuit Board Size: 2-5/16 x 3 inches

Antenna input impedance is 50 ohms; audio
output is up to 2 watts into an a-ohm speaker.
An optional squelch ci rcuit is included to
silence the output if the signal fades to an
unusable level. An on-board volume control is
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included; a panel-mounted control can be
substituted. The physical size of the circuit
board lends itself to a variety 01 packaging
methods after assembly.

The Circruit
The circuit board is FR-4, double-sided,

with a continuous ground plane on the top
surface: all holes are drilled and plated
through. The board was obviously designed
along the same lines as high-quality VHFI
UHF circuits, which comprise most of
Hamtronics' product line.

The circuit design is a straightforward
superhet. Seven tuned circuits provide the
selectivity, and intelligent use of integrated
circuits provides high performance with a
minimal parts count.

RF input at 10.000 MHz is amplified by a
dual -gate MOSFET, then mixed with the
crystal-controlled 10.455-MHz local oscillator
output. After IF amplification and detection,
the AF signal is boosted by a speaker driver
IC. The detector develops two AGC signals.
One of these controls gain in the IF amplifier
stages. The olher is used to bias gate 2 of
the RF ampli fier MOSFET. This signal is also
used as a tuning indicator during alignment
of the circuit, and operates the squelch .

Assembly
Assembly took about 4 hours , at a

leisurely pace , double-checking each part
before so ldering. The process was a real
pl easure: challenging , but wit h no
problems. All parts fit pe rfectly. This was
the best set of assembly instruct ions I' ve
ev er followed. The sequence in which the
information is presented made assembly
easier, and the Theory of Operation and
Troub leshooting sections provided a
thorough explanation of the circuit. Follow
the assembly sequence Just as specified;
"landmark" parts first, Ihen the smaller
components are easy to locate. Although
resistors and ca paci tors must later be
fitted down between the IF transformers ,
irs not at all difficult.

So ldering was easy with a grounded
iron , a Sa-watt element , and a pencil-point
l ip slightly blunted with a fi le. When you
are installing the integrated circuits, I'd
suggest not bending the pins to fit the
hole spacing, but insert one row of pins

Photo A. WA3WGY put the Hamtronics
RWW Y receiver in thi s box

Photo B. The Harrurcnics RWWV recei ver
circuit board

and "sprtnq" the other row into p lace; it
helps hold the lC 10 the board , thus
keeping it from fa lling out when the board
is turned over for soldering. For the off
board connections , stranded 22 AWG wire
fils the holes perfectly.

One last suggestion: Before insta lling
any parts on the board, lay it flat on a
blank sheel of paper and trace a drilling
template for the four mounting holes. This
will be handy later, when you mount the
completed board in an enclosure . If you
already have the enc losure , trace the
mounting hole positions di rectly.

Alignment
Alignment is accomplished by supplying

an acc ura te 10-MHz signal and
sequentially adjusting the tuned circuits,
tuning lor minimum AGC voltage. I don't
own a signal generator. At t he time I
complete d assembling the circuit an d
ma king the off-board connections , WWV's
signal was very s trong on another
receiver; therefore, I initially tried a ligning
the circuit using on ly the off-the -air signal.
Without going into the details , ta ke my
word for it: It doesn't work. The tuned
circu its a re just 100 sha rp to start
a lignment this way. Having a few compu ter
clock oscillators on hand, I connected 6
volts 10 a 10.0000-MHz unit and coupled
it to the receiver's input through a .0 1 j.lF
cera mic disc capac itor. A lter initia l
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C! 1995 Peet Bros. Co,

1-800-USA-PEET
or 908·531-4615 FAX 908-517-0669

PEET BROS. COMPANY
1308-5 127 Doris Ave. , Ocean NJ 0771 2

OUr 201h Year

Model HF9V·X (shown to the left) for sons, 40, 30, 20,
17, 15, 12, 10 and 6 meters.

Why the new ULTIMETER®2000 is

The world's best
home weather station

The ULTIMETER 2000 tracks more than 100 values to
help you alert others 10 dangerous weather extremes and
protect your own equipment.
Features superbly accurate: • barometric pressure >3-m. pressure

change - indoor/outdoor humidity" • dew point"
• wind speed/d irection · indoor and outdoor
tempe rature - wind chill temperature- rainfall" .
Instant access to : • cu rrent values · today 's
highs and lows · yesterday's highs and lows ·
lo ng term highs and Iows > time/date for all
highs/lows · rain* totals for today, yesterday and

long term • alarms, and much more. (her 100
weather monitoring values in all!

Versatile 4 mode serial port makes it easy to
record data automatically or monitor values remotely
by phone, modem or radio link.

P a tente d de si g n m ake s t hi s co m p le te
weathe r monitoring system easy to install and
simple to use . Informative , educational, and fun.
The t:LTJ~IETER 2000 is a great value, too---only
$379 plus shipping. (*Optional sensors add 'l.)

Model CPX counterpoise kit for Butternut models
HF9V·X, HF6V, and HF6V-Xj substitutes for ground or
elevated radials. Self-support ing tubing bolts onto
base of antenna. Mast not provided.

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

. " d 1.1~'
ll" ~ l ll

M",.l " ,.-. ~

The~for

Ham Radio Operators
This ultra-reliable Weather Station is
your first alen tochanging local wealher
conditions, gives you up-to-the-second
data to transmit viaAP.R.S .oron SKY
\\'AR.~ and A.R.E.S. networks.

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

THERE'S ONE NOWI

No, we won 't insult your intelli gence by telling you that it' s a
' naltwave" 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 ta lk to our competitors! If, however, you've no
room for even the smallest radial system just install the most efficient
multiband vertical in the business, the HF9V-X, over our counterpoise
kit. You'll not only save a tidy sum but you'll work OX that the shorter
and more lossy no-radial "hajw avee" can't lauch because bolh the
HF6V-X and HF9V-X use longer act ive 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 OLS-1 r Oirty Little
Secrets from the Antenna Designer's Notebook") that shows you how
to calculate the probable efficiency of any vert ical antenna using the
manufacturer's own specs so you won't have 10 learn Ihe truth the
hard wayl

Tells you when high winds threaten so
you can crank down your tower and
safeguard other equipment. Shows
speed and direction simultaneously.A
patented low-impedance wind sensor
resists RFI and improves reliabili ty.
40 It.cable can be extended to over
1000 feet with full accuracy.
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Serving the LORD
Since 1987

To order, send check or money
order for $79.95 + $6.50 to:

CIRCLE 3&4 ON REAOER SERVICE CARD

The MINI STATION We9J1S less than 2 pculds and is
approxrna~ l' x 3"x 6".

THE HAM CONTACT
P.O. Box 3624, Dept. MS
Long Beach, CA 90803
for information call (310) 433-5860
COD Orders call (800) 933-HAM4
(800) 933-4264

THE MINI STATION
The MINI STATION is a very compact and portable 2
Amp-Hour gel cell battery thai will power your HT via
your cigarette power cord at 5 Watts to- days on end. II

... ~ can even power a mobile rig for a lew days or so
(depending on how long winded you are). It's greallor
those situations when you need more talk power and
longer battery life. The MINI STATION is also a
fantastic power source for cellular phones , laptop
oomputers, or anything that plugs into a car's cigarette
lighter. We even used a customer's one million candle
power Q.BEAM spot light as a demo at the '95 Dayton
Hamfest.

The MINI STATION is a very similar to a QUANTUM battery. except theirs costs
about $200.00 with rts special adapters . The MIN I STATION utilizes your HI's
cigarette power cere. In addition to a waD charger. it comes complete with a handy
carrying pouch that has a removable shoulder strap. The pouch also has a belt strap
that bucldes, so you don't need to unfasten your belt to wear it

The MINI STATION also has 2 LED's for indicating when the battery is switched on,
running low 00 power, or has finished charging. Since the MINI STATION is a gel
cen. it does not suffer from memory effect, so you don't need to wail until the battery
is dead before you charge it. That means you can use it eu week and then Charge it,
or use it everyday and charge it everyday so that it's always fully charged. II can be
charged thousands of times with the supplied charger, for years of enjoyment It
automatially stops charging when its voltage sensing circuitry detects it is fully
charged. Other brands have timed charging Circuits (or no charging shutoff er all)
which can damage their battery or not fully charge it!

adjustment of each coil , I disconnected the
oscillator from the receiver and placed
them next to each other, Inc reasing the
distance fo r a weaker signal each time I
went throu gh the seque nce of tuning each
circuit. T his worked very well; tuning for
minimum AGC voltage was easy. Because
th ere i s some i nteractivlly a mong th e
tuned circuits, YOU' ll wan t to go around
several times .

For others who don't have access to a
signal generator, I'd recommend the sam e
altern ative. Radio Shack doesn't carry the
oscillators, but several mail -o rder sources
exist, and major walk-in parts wholesalers
have them. Cost is o nly around $4 .00 . The
s c h e m a ti c and pin co n n ecti o ns are
illustrated In Figure 1.

Performance
I knew the receiver was working when I

turned off the signal source oscillator and
immediately h eard WWV w ith only 8- of
wire connected to me antenna term ina l. A
telescoping a ntenna brought in both WWV
and WWVH that even ing (W W V H e nds
their half-hourly Identi fi c ation messag e
with "Aloha-; n ice tOUCh) .

The audio leve l f i lls a roo m , without
distortion , we ll before reac hing ma ximum
on the vo lume control ; It easily d rives even
a la rge stereo speaker.

The AGC Is a good feature , and much
more convenient than I had imagined it
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would be . I us ed the on-board volume
control , and I never need to touch it , even
when switching from speaker to
headphones. It 's interesting to leave the
meter con nec ted to the AGC line and
watch the signal strength as it varies due
to propagation. An "5 · meter cou ld easily
be added.

O f the several f req uenc ie s o n whi ch
WWV transmits, 10 MHz wa s the right
cho ice for a monitor. With this combination
of a re liable freq uency and a sen sitive
receiver, there have been very few days
o r evenings since I bu ilt i t that the signal
was not usable.

You ' ll want to build the c ircui t board in to
som e kind of an enclosure . The sma ll size
lends itself to j ust about any kind of final
assembly yo u p refer. I Installed a 5-fo01
te lescoping antenna (Russell Industries ,
Inc ., 3069 lawson Blvd. , Oceanside , NY
11572, part no. W-3H , 11 sec ti ons , 60 
extended , 6 -3/4- collapsed ) . but ha ve
found that the full length is rare ly needed
for reliable receptio n.

If yo u don't pla n to run the rece ive r
indoors on a t z-von power supply, ei ght
AA alkal ine batte rie s will la st for many
hours and fit easi ly w ith the ci rcu it board
in a small project box. An assembly opti on
includ es a (supplied) re sistor for s-vcft
operation. Th is battery is sma ll e r, and
shoul d be adequate for t y p ic al b r ief
listening periods . Yo u could even build It
all into a speake r cab inel ; a ll that 's

Figure I. Clock oscillator pin-out diagram.

needed is an external antenna and o n-off
switch. If yo u don't like the austere look ,
add panel-mounted vol um e and squelch
controls .

Summary
I don't believe yo u'll get better WWV

reception on any other receiver. Add to
that the pleasure of assembling a really
wel l-design ed kit of a f inished size that
c an be packaged any way you want, and
a reasonab le price for the quality. The
mode l RWWV is available in kit form for
$5 9 , w ired and tested a t $99 , h om
Hamtronic s , rnc.. 65 Maul Road , Hilton ,
NY 14468-9535 . Phone 71 61392-9430; fax
716/392-9420. Now, who' ll be the first to
modify one for 30 meter CW? Fa



o
ICOM

y

• ISO CGlluncrQal
Ezhibit.l

• Oeee 400 Swap
TaWai I

• Larp T.uJ~c
~ 1lI Florida!

• TCIliaI !
• FonuM For

E. eryoncl

· r'~l
• F...., p.m,!
• Good Food !
• AI'CIII Atttaction.

ae- Byl

• :~~,.pat

• wac.- TaIk-"0. IM.76!

SATELLrTE
TELEPHotlES

Ultmal., II_ iIPO''\lltJIe
11' lpooo" ~ancl
__ pI"ooN caIIII ....._-
. " ..... in ... _
Wtte OlCIIb~

HAM. MARINE, BUSINESS
AND AVIATION RADIOS.

28' .ji. ... , .ji,~.
~.IC-D,IJ). GI'~

_P.mlu'.r.",..
UI6. InOO.__

SHORTWAVE 1lECBVER5
R- ' , R- 1(Q. Il .1lDl.

1I--lIOOO. ...n .Gf'-22A.

&rry'S so~[.. aI...,,,..,.,.
CII w dlted.

&HORlWAYE AECEI~EA S

STOCIIED

R.dla _ tor B". I.....,......$Iocl<&d & S-iced
cal or FAJ( Jar GrI'lI! Pticft'

For tt-. bMl buyI In !own c.lt.
212·92S-7000

t.oa__IlajoI ...-.,_

WE_ -.owKlIE1E",",", _

sa.-~ ....,.. .

y

I I lu. .....,-----_._---=------.._- .__ .......-

",.-

ISbQrlWSI'ttBad.!931
JRC. ICOM.

KENWOOD. YAESU,
SONY _ GRUNDIG

---"""",-,-,AI< :l<l<&7QOI._ , ......- _ICCM "_",_- ....'-. ....

~-
.-------

y

~ ' N~ ~.A P'DO,t~

R'LU~, lOW P ASS 'k ' F RS'.. ,-()CO(

~....-...
oco- ,..-.
. ........om,

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

~ - : ....
; - , ll. ,.,....~.... : ..- .-

~YAESU HlIm 6 v BuaineM FlaIdios~ n....
n,,;."""- n ,Il.n_n ffU-' _ n .1OCII:m. n n ._ n ",l, n-.n_T,__,_ n 1'\._..-_.....,...,_ _25__..__...-..... ,00.

!COM HANDHEUlS....,..., ,, ,,,, ...,-
""", " TO" ,..,......, ' "....,

y

ARRL
FLORIDA STATE CONVE1'oI1ON

KJTTY SAYS: WE ARE OPEN 7 DAY S A WEEK-.--".- ~"_............._-_.
rjJ;;:. MOTOROL.A $f" O._, P " o. o;;J'3lXO, ' ''OIG'CY 0I.0:IO. GFl:lOO__ _ 0 _ ... .._.

'=:::'-I
.......-- 1-..._,.._,=....
--~

Get Ready!
for the

1996 ORLANDO

tion
and Computer Show

FEB. 16, 17. & 18 ORLANDO, FLORIDA
AT THJ: CEN11lAL nDllIDA ".-\IRGIIOUNDS

,,~.=sm, soc
, 211Y1 ...-

..-' .. ... e-o..._,-"'....".~,"""'*"'.''- --

.r_,
.",,"C. "E,

""'~
~--

y

ORLANOO HAMCAnON
p o , a.. $<nI l I
,,"--,R.
3211So1_71 lt

-- _.
" _ _ 4 '"

. ~~ ~/;;..;:::

ICOIlO "', .m ._ ..1OOTV ,
....."" ...,.T...... ICOOO .

""""""'"' ,""""-

CB R. d lo. Slo<:I<.d
" ..n.." .... """,,_...,."'.--*-- ,._--

~~:::::""--'R"a"'~k~S~""~",~'~':"''''''
Rack EQuipment
Anterna Grounding KIts

Tower Mourted Box Kits

Dipole Hangers

Other Enclosures

Chassls Kits

cabinet Kits

Assembled Cabinets

Slope Box Kits
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PO Box 26008JeLakewood. CO tIW6
VISA-MC onl : \-303-989-5642

CIRClE 222 0'" READER SERVICE CARD

HULD rr·THfN OPEAllTE ",

Small sheets Aluminum and Brass
UHF I VHF Anlanna Parts

g'~~ddi4 ~
Qlar1es Byers K31WK

5120 Hannony GlOVe Road · Dover, PA 17315

Phone 717 • 292-4901
Between 6PM and 9:30PM EST. Eves.

• HA.\IBREW Coatnts
• From Kits To RF Dtslp" ~tW Prodacts

• Free ClM5tned Ads ToS.blUiben
• Dnil!:. Awards For Amatear Ballden

CIRCLE 286 ON AEAtlER SERVICE CARO

New York C,'ly's ,"" GESTSIOCK1NG ' WO 'l,..A ' DlCOE'UA
eOMPLETEAfP"'. L'O ON PRE" 'SES

r--HI·PERFORMANCE DIPOLES-
, "", --, CJ.._. ~ i

---'--"---"'-'-~.----- _v ·__· _
_ .. . ""..<00 ..

-..' >$ --, -"" - ._ __ ..... __.... . _ _ . In........... "....._. .._...... . ......-.. . to_. __,.....,. ._............_.. , _....... ._-
S$IH" .......... _ "'_ ,,_ ...... .. .-'_0 ·_4_'_ ..~ ...- ..

... &.sE ... ._~"'__• __

W9INN ANTENNAS
Bo , 3iJ MI. ProOJ*"! Il. toOS8 7~1.

ClRct..E 38 ON READER SE RVICE CARD

""'lUi 51' _ Espeno("

8ARAV ..TEFlNA1lOtIIAi.
F.... 212.f25-7tlOl PN>ne 212-92S-7
For~ce. l~ SeG-2929

.._.----~-......4LIO _---_ 001-.-------

73 Amareur Radio Today . December 1995 33



Numbef3.4 on yourF~ .:ard

A liohm Adapter
ForYourD

Expand your meter sensitivity
by Marion D. Kitchens K4GOK

Photo A. Completed lilliohm adapter.
34 73 Amateur Radio Today . December 1995

T
he lowest resistance scale on
most D1\.11\.1 s is 200 ohms, allow
ing resolution o f 0 .1 ohms max i

mum. This is adequate for many pur
poses. out there arc limes when lo wer
value resistances simply must he mea
sured. and measured with greater reso
lut ion. A Jot of problems occur around
the shad because of poor pins and
soc kets on connectors, because of oxi
d ized contacts on swi tches. ami other
similar circumstances. A particularly
troublesome item is a relay with di rty or
pined contacts. Many small s lide- type
switches arc notorious for fouled switch
contacts. And we've all had unpleasant
experiences with bad microswirchcs. It
is often di ffi cult to determine if the low
vo ltage winding of a power transformer
is shorted or not, and some times center
tap connections are not obvious. When
the problem is a simple' open o r shorted

connection. that is readily determined.
hut whe n pa rti ally ope n o r shorted
situat io ns occ ur a wa y 10 mea sure
low-va lue re sist an ce is req uire d .
T he mi llio hm adapte r described
here is q uite help ful in those situa
lions.
The adapter also serves a multitude
o f other purposes around the rad io
room and builders work bench.
Whe n des ig n ing hig h c urren t po wer
supp l ies, it is nece ssary to kno w the
" inte rn a l" res istan ce of the wind
ings. That property is seldo m avai l
able . hut ca n easily he measu red
with the adapter de scribe here . You
can eve n me asure the int erna l te m 
peratu re rise of a tran s forme r. by
co mp ari ng the co ld and w ar m re sis
ta nc e measurem en ts. I suspec t yo u
co uld mea sure the res istance o f a
cold solder joint as we ll. hut I cou ld

nOI find o ne to mea sure in m y shack
<G ri n>.

The m ilfi u hrn adap te r is a simp le,
hu t effec t ive test inst ru me nt. It i s
s imple e no ug h to be w ired o n
pe rfboard . o r a PC B ca n be m ade
from the foil pattern provided . All
the parts are avai lable from most
pe g board sources l ike Radio S hack
o r JimPak. The re is nothing fussy o r
c rit ic a l abou t the compo ne nts o r in
c ul ib ra ring a nd usi ng th e instru 
me nt. T he adapter can be powe red
frum a wide range of supp lies from
5 to 12 VDC. and because it con
sumes powe r (l00 rnA) only when
actually m ak ing a measureme nt.
ba ttery o pe ra t io n is pract ical. T he
ins t rume nt pl ugs direc tly into yo ur
DMM for c lu tter-fr ee ope ra tion as
s how n in the photo . T he c irc uit de 
sig n precludes the necessity of cor
recting fur the te st le ad resi s tance ,
which otherwise wou ld be a signifi
cant part o f the ve ry low value re
sis tance thi s instr ument is ca pable
of measur ing .

The mill ioh m ada pte r ha s two ba
s ic res istance ran ge s of 2. 000 ohms
full sca le a nd 20.00 o hms fu ll sca le .
The lower ran ge resu lt s in a max i
mum resolution of 0 .001 ohms. o r I
mil lioh m per dig it of display o n a 3
1/ 2 dig it DMM. T hus the name of
mi lliohm adap te r.

Circu it

Fig ure I shows the schematic o f
the m illiohm a da pte r. The LM3 17 is
operaled in a co ns tant curren t mode
at 100 rnA. set by the 15-ohm resis
tor parall e le d with the 100-ohm trim
po t. T he two 2.2 MF D caps assure
st abil ity o f the LM3 17. T he circ u it
app l ies e xac t ly 100 m A to the re si s
to r und er te s t , th us prod uci ng a
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c . an d the 2 blac k leads go ro poi nts
a and d . S tudy the drawing carefully
to be sure the connections a rc cur
rcc t. Your le st cl ips or o the r connec
to rs will be attached only after
chec k o ut and ca libra tion .

C heck the PCB fo r solde r bridges
and un soldered jo ints .

C hec k O ul a n d Calibration

Appl y power fr om a 5- to 12-VDC
source . T he re s ho uld be no c urre nt
flo w fro m the po we r supply a t this
po in t in check out. Make sure tha t
the supply posit ive volt age uppcurs
at the e nd o f thc red te st lc ud , a nd
thai the bl ack lead is at g ro und po
ten ti a l. Adj us t the IDO-ohm trim pot
for a mid-ran ge posi tion. Se t yo ur
DMM on th e 200 rn A current ran ge .
and connec t it be twee n the e nds o f
the red a nd black te st leads. T he
Of\.I M should sho w a bo ut 100 mA of
cu rren t. C al ibra te the unit by adjust
ing the 100-ohm trim pot for a cu r
rent of exac tl y 100.0 mA on the
OMM . No te tha t best acc uracy will
be o bta ined if the uni t is ca lib rated
with the powe r supply to he used in
normal ope ra tio n. Disco nnec t ev•
cry th ing from the mi ll ioh m ada pte r.

Plug the instru me nt into the D~IM

j acks a nd se t th e DMM for 20U mil 
li vo lt s full sca le. Appl y power. a nd
the DM f\.1 should show an ove rfl ow.
Next sho rt th e two test leads to
ge the r di rec tly at the solde r j o in ts
(d o not us c cl ips or connec to rs on
th e test leads fo r this test ). an d the
DMM should read 000.0 or 000. 1 If
the read ing is more tha n nOO .2, fi nd
the problem a nd correc t it be fo re
proceedin g.

Recheck th at the c urre nt throu gh
the test lead s measu res exac tly
InO.n mA wi th the mA meter con
nectcd be twee n the red and black
tes t leads. Attach test cli ps to the
red a nd black test leads . Short them

Figure 3. PCR foil pattern.
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DV:\1
200mV

+

100.0 mV = 1.000 Ohms

Red

Test Leads.... Black

ove rs ize to a llo w ali gnme nt with
your 0 1\.11\.1 j ac ks. Inst a ll the banana
plugs in the j acks o f you r DM M
firs t, and then pl ace the PC B ove r
the plugs and tigh te n the mo unting
nut s on the ba na na pl ugs . Note that
on ly the meta l part o f the banana
plugs arc used ; di sca rd the in sul a
tors . Fou r nut s arc required- 2 o n
each side o f the PCB , so you may
have to purchase four ba na na plugs
to gel the nuts .

Mount a power connector of your
choice o n th e PCB . The s mall co
ax ia l con nectors sho wn in the dra w
ing and pho tos are recommended.
but any co nnec tor yo u have wi ll do .
Make s ure the po wer connec tor po
larity is correc t: there is no ci rc uit
protec tion for reve rsed po larity.

Mak e a se t of test leads by twis t
ing together two 2 foot long pieces
of red wi re , a nd so lde ring the m to
gc the r at one e nd on ly. Yo u should
ha ve a 2 foo t long . twis ted test lead
co nnec ted at one e nd only. Repeat
that with two pieces o f black wire
fo r the second test lead . The four
unsoldered e nds o f the test lead s are
soldered 10 the PCB at poin ts a. b. c .
an d d as shown in the draw ing . T he
two red te st leads go to points band

Resistor
U

Figure I. Schemat ic drawing.

Figure ::! . Parts pl accr nent drawing.

u
,2.2

LM31

+S to 12
VDC

• (GNDl

Banana
Plugs (2)

5 to 12
VDC

voltage direc tl y pro porti ona l to the
va lue o f the resistor. T he DM1\.1 the n
displa ys the res is tance as a vo ltage .
A vo ltage read ing of 100 .0 mifli 
vol ts equa tes to a resista nce of
1.000 ohms. Note that this is a fou r
wi re sys te m. ass uri ng none o f the
100 mA c urre nt fl ows thru the lead s
to the DMM and the reby c li mi nut
ing any affect s o f the le st leads on
the measurement.

Conslruclion

Fi gures 2 a nd 3 show thc part s
placement and the PC B fo il pat tern .
respec ri vc fy. The PC B co ns truct ion
is recomm e nded. but pcr fboa rd
const ruc tio n is qui te adequa te . T he
photo shows a finished PCB ready
for test lead att achment and mo unt
ing. The re is nothing c ri t ica l o r
fuss y about the layo ut . just keep the
2.2 ~F ca p leads s ho rt a nd c lose to
the pins o f the LM3 17.

Insta ll the LM 3 17 first a nd ho lt it
to the board wi th a 4 -40 sc re w. Note
the pnl arity or the ta nta lum caps
and insta ll them correctly. Add the
15-ohm re sisto r an d the IOO-ohm
trim pot to co mp lete mou ntin g o f
the compone nts . The ho les for the
ban an a plugs shou ld be s lightly



C. Adapter in U~ with Beckman D~IM.

together and re ad the DMM on the
200 milli volt sca le . Yo ur Df\.1M wil l
now most l ikel y re ad a sma ll vo lt
age. That is the res ist ance o f yo ur

test cl ips and a measu re o f the i r
connectio n qu a lit y. Wig gle the test
cli ps for a bone r conne ction, if pos
sible . The in strum ent is no w read y

to be mou nted in a co nta ine r and put
to usc . The pho tos show a com
pleted unit moun ted in a cont ained
made fro m PCB material. No te th at
if your D~tM shows negati ve read
ings (a mi nus sign ), th at ca n be rem
edied by reve rsing the te st lead con
nect ions arc points c a nd d ' o n the
PCB .
Using the Ad apter

Plug in the ad apter. set the DM M
to 200-mil liv o lt ran ge , appl y
ada pte r powe r. an d mak e measure
men ts ! Note tha t thi s is a -i- wire in 
strume nt, a nd that for proper opera
tion the re should always be fou r
wires direct ly to eac h resi st ance be
ing measured-any other arrange 
ment wil l ca use e rro rs. The te st
leads as rec omme nded will assure
proper ope ra tion . Also no te th at th is
uni t ac tua lly measures vo lt age ,
there fore al l power mu st be re
moved from the resi st ance be ing
measured .

A C los ing Note

The accompa nying data chart pro
vides some enlighten ing informa
tion . First tho se s lide-switc hes with
high re si stance we re du mped. im
mediatel y. Note the vo ltage drop th e
tra nsformers will ha ve at rated cut
put. Some re lays had quite high contact
resistance. and they were all old. but un
used. GOlia watch those relays! Fa

milliOhm
Adapter Data Slide

Micro
Micro
Toggle
Toggle
Toggle
Toggle

.---- - Switches --...,

0.055 to >20
0.011 to 0.030
0.024 to 0.100
0.009 to 0.021
0.008 to 0.025
0.013 to 0.031
O.oI8 to 0.032

0.16 Ohm
1.040hIn
0.56 Ohm

3OV@6A
12.6@ lolA
12.6@2.0A

Relays - - - - - - - - --,

#1 Close 1.540 to 0.200 #4 Close 0.020 to 1.750
Open 0.033 to 0.092 Open 0.016 to 0.060
Some » 20

Photo B. Assembled PCR.Pholo

#2 Close 0.022 to 0.022
Open 0.200 to 0.530
Some » 1.0

#3 Close 0.015 to 0.122
Open 0.015 to 0.018

#5 Close 0.050 to 0.052
O pen 0.923 to 3.400
Some » 20

NOTE: All Data
is in Ohms

Table I. Data Chart Showing Measured Data.
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Photo D. Alternate view of assembled PC B.



TA LK IN: 146.925

36th ANNUAL

TROPICAL HAMBOREE@
AMATEUR RADIO & COMPUTER SHOW

ARRL HAMFEST OF THE AMERICAS
FEBRUARY 3 • 4, 1996

DADE COUNTY YOUTH FAIR & EXPOSITION CENTER
S.W. 112 AVENUE & CORAL WAY (S.W. 24 ST.)

MIAMI, FLORIDA
• Sponsored b y Dade Radio Club o f M iami, Inc.

ink.n e t /- ham

_ N Il' 1",
EMAI L-edg @e li nk. com

WWW -ww w.

• PROGRAMS & ACTIVITIES fOR EVERYONE· StOO+ EXHIBIT BOOTHS · 800+ INDOOR SWAP TABLES
• TWO ON·SITE LICENSE EXAM SESSIONS· FIElD CHECKING fOR ARRL AN D CQ AWARDS

• INTRODUCTION TO AMATEUR RADIO DISPLAY · INTERNATIONAL AMATEUR RADiO PRESENTATION
• FORUMS ON FCC, AMSAT, "RRL, QCWA, DXPEDlTfONS , ANTENHAS, PACKET, TRAFFIC, ARES

• ALTERNATE INTEREST PROGRAMS ON CRAFTS, PERSONAL APPEARANCE, HEALTH & NUTRITION

ON·Sllt CAMPING FOR 300 RV, • flUE PAR KING FOR 15,000 VEHICLES

Rf:glstratlon: $5.00 Advance (dead line Jan. 31st ) - $1.00 Door
Camps ites: 3 d ays (Fri., Sat., Sun.) 545.00, 4 days (Thu r. , FrI., Sat, Sun.) 560.00

Sw ap Tables: 525.00 each" plus reg. ticket " Power: 510.00 p er user.
"CALL O R FA X FOR SWAP SPACE AVAI LABILITY BEFORE SENDING IN TABLE RESERVATION .

(Pr ices quoted for tickets, tables & camping include Fla. & Dade Co. tax)

Hndqu.rters Hotel: MI.ml Airport M.nlott - $75.00 Double/Sing. + Tax. (Complimentary Continental Breakfast) Tel. (305) 649
5000 - $pf:ak Only to Reservation Department and MUST menuoo -Ttqpical Hemooree" to 'let specia l rate. Deadline Jan. 18 1996.

Altern.te Hotel: Holiday Inn Alrporllakn - $75.00 Double/Sing. + Tax. (Complimentary ull Bu!akfast Buffe t) tel. (305) 2M.OOOo
Speak to Reservation Dept. and mention "rropcer Hemtoree.' Deadline Jan. 1B, 1996

TICKET, CAMP, TABLE PAYMENTS PAYAlLE TO: DADE RADIO CLUI OF MIAMI, IHC .
Mail to: Evelyn Gauzens, W-4WYR, 2780 N.W. 3 St ., Miami, FL 33125-5059

BOOTH & TABLE INQUIRIES: Carl 305-642--4139 or Fax: 305-642-1648

Stop Cheating
Yourself!

CALL OR WRITE
FOR AFREE

CATALOGUE!

ri-Ex®
TOWERCORPORATION

7182 Rasmussen Ave. " Visalia, CA 93291
Wh ere engineering and quality come firs t!

MasterCard

IT MAY BE YOUR HOBB Y,
BUT IT'S OUR BUSINESSl
• WT 51 -------------- $ 1,050
• LM 354HD -------- $ 1,900
• LM470 ------------- $3,658

Designed to UBC 1991 - 7Dmph

Amateur radio offers a wonderful
opportunity to learn about electronics.
You're really going to hate yourself it
you miss out on the great fundamen
tals of electronics series which just
started recently in Radio Fun.

Subscriptions are only $13.93 a year.
You' ll also get more of Wayne 's
editorials, and fabulous columns by
hamdom 's top writers, plus more
product reviews, antenna projects,
and some simple home-brew projects.

Order from Radio Fun, 70H N202,
Peterborough NH 03458-1107. Or call
800-274-7373.

CIRCLE 22 ON READER SERVICE CARD
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Number 38 on your F"dback card

QSY Internet!
A wide menu of information sources.

by AI Will iams WD5GNR

"The good part is that it is f ree;
ask around to find out

where the nearest Won nllOle is."

I
t seems that wherever you turn to
day. you hear anlUl the lntcrrcr,
Mainstream magazines. !lL't\l,ln news

shows . e ven the local ne w!>papers
seem 10 he ta lk in g more an d more
about the Internet . You can certai n ly
usc the Internet to fi nd ou t
yeste rday' s c r icke t sco res. or th e
pri ce o f c heese in 1978. hut yo u can
al so find o n line tons o f information
about o ur fa vorite hobby. If you
aren't o n the Int ern et , this articl e
will sho w yo u ho w to ge t s ta rt ed ; all
you need is some sort of co mp u ter
a nd mod em or an A SCII termina l. If
yo u are on the Int ern e t, re ad on 10
find o ut whe re to fin d ha m rad io 
re lat ed informat io n .

What Can I Get o n t he Int ernet?

Here ' s j ust a samp le o f th e ham
radi o info rmat ion yo u c a n fi nd o n
the Inte rne t:

• Ca ll hoo ks
• Sutcl ltt c a nd sb uu Ie orbi ts
• Ham pro grams for ma ny brands

of co mp ute rs (PCS , Macs. Co m mo
do res . even Am igas)

• Th e la tes t FCC reg u la t io ns
• Sa mpl e exa m inati o n q uest ions
• Rec ent DX s tat io n spo ts
• Propagat ion forecast s
• Repeater dutubuscs
• Ha m fc s t and c lub l is ti ngs

And th at ' s
just the tip of
the icebe rg .
You ca n even
talk to o the r
h ams in re a l
time (l ike a

RTTY Q SO ) o r by usin g messages .

How Do I G~I All T his S t uff?

In fo rmat io n o n th e Inte rne t comes
in ma ny fl avors. T he d ata yo u want
re sides o n a co mp uter that cou ld he

anywhe re in the world (a se rve r). To
get the d ata , you ne ed to usc the
ri gh t protoco l. The Internet supports
m an y d iffere nt protoco ls . Here arc the
most popular ones:

Telncl

When you usc tel net. you log o n to
the remote computer directly. For ex 
ample. so me callbook servers opera te
via telner. Tbe initial screen indicates
what user ID you usc to log on. Then . the
computer automatically runs the callbook
search program. Your compu ter acts like a
dumb term inal, in this case.

ITP
You usc (-, I' to retrieve files from a

remote host. When you usc FTPto con
nect to a remote compute r. it asks you
for a user ID and password . By conven
tion. most Internet computers allow yo u
to log on as "anonymous" and supply
yo ur electronic mail address as a pass
word . T hen, you'll have limited access
to p ublic files on the host computer.

Web

The Weh (or World Wide Web) is the
lates t word in Internet too ls . A Web
server stores pages of informat ion . Each
page can contai n text p ict ures. and
even sound (sec Fig ure I ). More impor
tumly, a Web page contains links to
other Web pages and Internet resources.

A Web page on
ham radio. for
example . might
have a link to a
DX bulletin. an
other that runs a
tclnet sess ion 10

a callbook server, and another that
downloads a log hook program using
FrP. To usc the Web. yo u us ually use
special software called a Web browser.
You can usc a s imple te xt-on ly Web
browser using nothing more than a

Telet ype . For personal computers, you
can get sophistica ted web browsers that
support text. graphics. sound, and even
moving pictures. Most Weh browsers
can ha nd le FTP and tclncr. too. If you
can usc a Web browser. it may he the
o nly Internet tool you ever use.

u senet

The uscncr (or ncwsgroups) arc simi
lar to ordinary bulletin hoard systems
(8 B5 ). T here arc groups for everything
from ham radio, to cigar smoking (no
kiddin g). You can read messages from
others on the subj ect and post yo ur o wn
messages. How you read newsgroups
varies depending on the sys tem your
provider uses.

IRe

You can usc IRC (Internet Relay
C hat) to talk to other people (inc luding
hams) in real lime. T his is very si milar
to having a RTTY QSO. except there is
no QRM. QSB. and TVI, the transmis
sion is fast and error-free. and multiple
people can talk at once.

The exact in terface you usc with
these tools varies depending on your
Internet provider. Figure I sho ws a typi
cal Web page vie wed with the Windows
95 Internet Explorer (a Web browser
from Microsoft).

H am Radio Resources

The Web is by far today the rrosr uTlJX'T
tant JXlI1 of Ihc Internet.. Exactly how y{lU ec
cess the Weh depends on what tools )llU arc
using. Resources on Ihc Web have a "Uni
versal Resource Locator" (URL) that serves
to identity it. You insmcr your brow'SC(" to
"open" a URL Tbcn you can travel to other
parts of the Web by clicking on that. page's
link. A URL has three parts. Here's an
example:
tq:l-JJwww.cJ,alcamu::onVamsaVAI'TlsaIHome.hlml

The first pall of the URL. "http.."
tell s your browser that you are
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accessing a \Veb page. Other choices
he re are ..n p.v or vtctnc r:", for example.

T he next part o f the URL is th e
compu te r you want to usc (the host ).
In the a bove exa mp le. the com pu te r
is " ww w.q uulco m m. co m ." T he re 
mainin g part is a fi le name (incl ud 
ing a d irectory). T he exa mp le is fo r
fi le AmsatH o me.html in the amsat
directo ry.

If yo u a re n't us ing a We b bro wse r,
yo u can st ill access ~TP and tclnet
resource s . J us t use the host and f ile
names wi th your FfP o r te lne t pro 
gram.

The follow in g are so me UR Ls
th at arc interes ting to hams :
URL Description
htlp:llwww.clinel .li/_jukka/webctuste r.html
Real lime OX spots.
hltp:llacs.ncsu edu/HamAa dio Page wi th links
to many resources (repea te r database. news,
tests . packet, eIC.)
hUp:/lwww.llbertynet.org/-adamllow·prO.html
Tips on operat ing trom apartments or
restr icted homes
http://canad a.unbc.edu /rad io/ 0 X
propag ation, packet informa tion
h t I p : II w w w. q u a l c o m m . c o m/a m s a ll
AmsatHome.html AM5 AT satelli te
inlormation
h It P : II h Ypa t i a . 9 s f c . n a s a . 9 0 v I
sarox _mainpage,htmt S A A E X
(Shuttle Amateur Rad io Experimen t) page
htlp:llwww.gate. netl -rlehman 5STV page
hUp:/lwb5fnd_Iech ,uh.edu/irc mtcrmancn on
ham radio IRC ( tntemet Relay Chat)
hltp:llltp.cs.bullato.edu/pub/ham·rad io
Many ha m rad io til es
hltp:l lw_.tapr.org/lapr/h lmllpkl home.html
Packet remc in formation
htlp:llwww.qrz_com/ca llbook.html
ceneoox servers
hllp:llpromeI12.cineca.il/htlzh/qs l.hl ml
temet:lIcallsign .cs.bu ttajc .eou :20001
hltp:l!acs.oakland ,edulbarclarrl .hlmIC
ARAl home page

Sea rc hing the Net

The Inte rn et is c o ns ta nt ly ".'h ang 
in g . Ho w ca n you find new thin gs"
Ho w can yo u fi nd items a bout o the r
subjects" The best way is to usc a SC'olI"Ch pro
gram. There are several Web sites that allow
you to search for Weh pages or access them
via lU1 index.T",'() powerful search programs
arc Lycos (hupJllycos.cs.cmu.edu) and
Yahoo (htlp://www.yahoo.com).

If a fi le yo u wa nt appea rs in a
Web page lin k to an FTP se rver. you
can ea si ly fi nd it th is way. If it is
on ly in an FTP se rver, finding it ca n
be mo re di ffic ult . You ca n use a pro 
gram named " arc h ie " to find fil e s
on FTP sites . i f you kn o w th e fil e ' s
name (o r pa n of the name ). Other
wise. you can co nnec t to Fl'P s ites
you think arc li kel y, a nd see if the y
main tain a n in de x fil e (u suall y, IN
D EX or 00 index ). Do wnl o ad the

in dex fi le and se arc h it fo r the fi le
you arc inte re s ted in ; ma ny ind e x
fil e s have fil e de sc r ipt ions in th em .
Re me m be r. if yo u are using a We b
browser, and you want to fTP fib from
oak.oaklard.edu (for exumplcj.jusr open the
"lip:/Ioak.oakland.edu" URL.

:\Iaking Contact

Before you ca n access the se ser
v ices , yo u need to co n nec t to the
Intern et. I f you usc packet rad io,
yo u may be able to ga in lim ited ac 
c ess to the Internet via a n Interne t
Worm ho le . Ho we ver, thi s is s lo w
a nd doe sn ' t offe r m an y op t io ns. T he
good part is tha t it is free; a sk
aro und to f ind o u t where the nearest
Wormhol e is.

To ge t the mos t from the In ternet ,
yo u ne ed an acco u nt fr o m a pro 
vider. If you live in a metropoli tan
area , you m ay find loc a l providers .
Table I sho ws the major nat io na l
sup pliers. There are four commo n
types o f accounts that use o rd inary
te lephone l ine s :
I . Terminal
2 . Proprie ta ry in te rfaces
3 . Di rect S LI P
4 . Direc t PPP

When you usc a term inal accoun t.
you use a mode m a nd a terminal (or
termin al em ul ator) to di a l int o the
p ro vid er ' s computer. Then yo u usc
100is on the provider ' s computer.
T h is is usually the least ex pens ive
way to ge t access . You c a n usc an y
co mputer o r te rminal that will work
w ith a modem. You d on 't need 10
m aintain any so ft wa re . since it is all
o n the ma in compu ter. I f you usc an
olde r c omputer (a C o m mod o re 64,
fo r exam pl e ). thi s may he yo ur o n ly
opt ion . A ny co mp ute r wit h te rmina l
emula tion soft ware can usc a
termina l accou nt.

T he re are man y d rawbac ks 10 a
termina l acc o unt , ho we ve r. Us ua lly,
it is not po ss ib le to usc graph ica l
Web browse r!'> on a term in al ac 
co u nt. Yo u m ay he ablc to usc tex t
o n ly b ro w sers , bu t yo u lo se th e full
impac t o f the Web that way. A nothe r
proble m o ccu rs when ) 'O U transfer
f iles via FTP or the w eb. T he file
wi nds up o n the p ro vider ' s co m
p uter- not you rs! Yo u'll need to usc
so me fi le tra nsfer softwa re
(X M O DEM. for example) 10 move
the fi le from the prov ide r ' s
comp ute r to yo urs, a proce du re that
is jus t li ke gett in g a file from a
co m mon bulletin ho a rd sys te m. If

yo u usc telnet o r want to se nd elec 
tron ic mai l. a termin a l accou nt is as
go od as a ny o ther.

Many of the nat ional prov iders
tCompu.Scrve . Ame rica Online. and
so fort h) use a prop rietary in terfac e
to the In te rnet . Yo u use the ir soft 
wa re o n yo ur comp ute r to access
their se rv ice . Then , by means of a
se ries of me nu s or b utto ns. you c an
acc es s the parts o f th e Interne t that
you wan t. T he se services o fte n offe r
s imp li f ie d a ccess to c ommon sc r
v ices, plu s the y usua lly have other
services not re la ted to the In te rn e t.
Com p uxc rvc . for exam ple , has it s
ow n ha m radio bull e tin hoard th at is
indepe nden t o f the Inte rnet. M o st of
the maj or players have inte rfa ces
fo r the PC a nd th e Maci ntosh .

I f you o pt for a S LI P or PP P ac
co u nt, yo ur com pu ter be co mes a
full node o n the Internet for as lo ng
as you s ta y o n the phone . T hi s is the
mo st po we rfu l option since yo u
co ntro l the so ftwa re o n you r ma 
ch ine. It is also the most di ffi cu lt to
manage . Yo u must se t up you r S) 'S

tern to use a "stac k" (so ftwa re that
ma nages the co n nec t io n ) a nd main
ta in all the In te rn et so ftware you
wan t 10 use . If you are using Linux.
osn Warp, Un ix . or Windows 95 ,
the stack is bu il t in and you prob
ahl y ha ve seve ra l basi c too ls (FT P,
tclnet . a nd so fo rt h ) al ready on you r
sys te m . If you run o rd inary Win
d o ws or :\-15DO S , you 'll find it is
qu ite a job to inst al l tb e s tacks a nd
get the m wor ki ng prope rly.

\\hat to Look For

\Vhcn you select a provider; there arc sev
crul things you should consider:

I. C"",

There are man)' tiers of pric ing avail 
able. The most convenient is whe n you
pay a fla t fee and can usc the service as
much as you like. However, it may be
less expensive to pay as you go. Typical
fla t-rate accounts run about $35 per
month in the Houston area, for example.
You can also get a basic account for
about S 10 per month. For that fee ,
ycu'Jl get a few ho urs for free each
mon th . Then additiona l hou rs will cost
S I or $2 all ho ur. Man y prov ide rs have a
free trial o ffer: he sure to ask .

2, A,'ailabilit},of lootl phooe numbers

Be sure tha t the p rovid er ha s loca l
p ho ne num be rs. O the rw ise , yo u ' ll
pay long di s ta nce charges . Some
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prov iders have 800 numbers. hut
you 'll pay as mu ch to usc them as
you 'd pay the phone co mpany for
long d istance .

3. Number- uftimei '-00 can use the
service

Man y pro viders o ffe r unli mit ed
access du ri ng nonpcuk hours (eve
nings . an d wee ke nds ). O the rs may
s urc harge peak hours or d isallow
access d uring peak tim es . Be sure to
c heck. if you want access during the
day. If you don 't need daytim e ac
cess. try to ge t a d iscount on
cvcnmg access.

4, Services available

If you ge t a S LI P or PP J> account,
sec if the prov ider su pplies a ny
softwa re (espec ia lly the stac k). Oth 
erw ise. you may need to buy or find
tools (FT P, rcl ncr. a web browser. and
so forth) for your computer. Also check
that the provider will accept electronic
mail for you and forward it when yo u
connect. This is e ssen tial sinc e you
are co nnected 10 the Inte rn et o n ly
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w hen you r compute r connec ts to the
provider"... computer on the pho ne .

Another is ... uc is uscnct . Your pro
vide r must "subsc ribe " to parti cu lar
ncwsgroups for yo u to re ad them .
Make sure yo ur provider rece ives
any g rou ps yo u wa nt.

If you o pt fo r a te rmi na l acco unt,
yo u need to be even more se lect ive
about ava ilable se rv ices . If yo ur
provide r doe sn ' t huvc a te xt -on ly
We b browser. for example . you
can 't access the Weh! Make sure
th ey have satisfactory tool s . The
...a rn e goes for services wi th propri 
e tary in ter face ... : Wha t the y ha ve is
wha t yo u have to usc .

Ma ny people wa nt to pu t their
ow n page s on the W WW. So me pro
viders offe r this fo r fre e , o the rs
c harge a fc c . a nd so me do n ' t a llow
it at a ll . If you want yo ur ow n per
so na l pages o n the Web , be sure 10
a sk if the pro vider allows it.

5. Hidden costs

C heck for hidden cos ts : p rime
time surcha rges. pho ne line c harges,

fee s fo r di s k sto rage . and so fo rth . If
you wan t to pubh ...h a page on the
Web. make sure there is n ' t an
additional fcc for th is se rvice.

6. Suppor-t

Usua lly. i f you are n ' t fa mili ar
with co mpu te r ne tworki ng . yo u arc
bcuc r o ff go ing wit h o ne of the ma 
j or na t ional p ro vide rs wit h a pro pri 
e tary inter face . T hei r systems a rc
eas ie r to usc . and thcy offer free
suppo rt. Terminal. S LI P. and PPP
providers expect yo u In know mo re
abo ut what to do and a rc less li kel y
to offer det ai led suppo rt.

Summ ary

With the ex p losive gro wth o f the
Inte rn et . it is d iffic ult to ke ep up
with the da i ly c ha nges. The be st
way to fi nd nut about the Inter net is
10 get an acco unt and jump rig ht in!
You 'll find it a usefu l adj unct to
your radi o ge ar. and an in terest ing
hobby in it s ow n right.

Bibliography

There arc man y, man y books
ava il abl e abo ut the Int e rn e t. He re
are a fe w to get yo u s tarted:

Ha hn. Harl e y. The In ternet Yello w
Pages. McG raw Hill , 1995 . Like the
regular yellow pages . this book tell s
you where to look for items on the
Inte rne t.

Lejeune . Urba n. Mosaic and Web
Sxptorer. Coriol is . ) 1,1 95 . If you usc
the Mosaic Web bro wser, you' l l find
th is boo k ve ry use fu l wi th infor ma
t ion o n the brow se r, web si tes, a nd
mo re . Incl ude s a C D-ROM .
_-;' Netscape and HTML Ex

ptorer, Coriolis. 19Y5.This is similar to
the Mosaic book . but uses Netscapc. a
very popular Web browser. Includes a
CD-ROM.

Pike. Mary Ann. Using The lnternet.
Que, 1995 . This is a very complete book
that co mes with many Windows
Internet tools o n C D-ROM.

Vincent, Patrick. Free Stuff From The
lntemet. Coriolis. 19Y5. As the name
says: hew to get free stuff . m

Table 1. National In ter net Providers
Provider Phone
Amorica Online (BOO) 827-6364
CompuServe (BOO) 848-8990
Delphi (BOO) 695-4005
Nelcom (408) 983-5950
Pro<:lIgy (800) 776-3449
PSI (703) 620·6651
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73 Review
by Stuart Landau K6YAZ

Kenwood TS-870S
HF Transceiver

We are promised thai conditions on the
high f req uenc y amate ur bands a re

going to be getting better, with the sta rtup
of the next su nspot cycle . For now, th e
average ham, with a 100 watt station usi ng
anten nas tha i are acceptable in an urban
location, a re having a difficult time working
weake r sta tions through man -made and
natural noise .

Cer tain ly high power and la rge an
tennas wi ll help, but ma ny of us j ust can ',
afford t o go th at route . Antenn a restric
tions and inte rfere nce to consumer el ec 
tronics creates a diffic ult si tuat ion that we
have to l ive with , or give up t hat part of
our hobby. We need an edge to make ama
teur radio as enj oyabl e as pos si ble , and I
for one don't wan t to put off working th e
low ba nds unti l t hi ngs improve , in a few
years .

Ke nwood has j ust re leased it s new
e st and mo st advance d h igh freq uency
t ransce iver. The des ign fe at ure th at is
unique in t he amate ur market (at least for
now) is t he use of a di gital sign al proces
sor (DSP) that processes s ign als at the
intermedi ate freq uency ( IF) as well as at
audio f requenc ies, This has also bee n
done recently by ot her compan ies making
rad io s for t he co mm e rcia l a nd milita ry
m ar kets ( a nd th e i r p ro d ucts may b e
purchased at great expe nse) .

Ke nwood wa s the f irst amat eur ra
dio company to des ign DSP int o an ama
teur t ransce ive r (in t he TS-9 50 SO an d
SOX), and now t hey've expanded great ly
beyond t hei r o rigi nal effort s, and they
seem to ha ve do ne it ri gh t ! I 've bee n ab le
t o copy si gnal s on the TS·870S , buried in
so much no ise t hat I co uldn' t copy on othe r
rece ive rs , and tnats what its all about.
You can 't work them if you can ' t he ar t hem .

Description of th e radio:
Lets start wit h t he receiver, since it

is what you would s pend you r t ime l isten
ing t o, not the transm itted si gna l . It is a
qu adruple co nvers ion t ype supe rhe te ro 
dyne, The f requencies used are 1st : 73 .05
MHz; 2nd : 8 .83 MHz; 3 rd 455 kHz and 4th:
1 1 .3 kHz . All filters are included in the
rad io . The IF filtering is mainly do ne by the
~SP, In addit ion to the a s p IF fi ltering, the
radio cont ai ns nine crysta l or cera mic fil
t ers locate d in the f i rs t th ree of t he four
IF freque nc ies, t o act as ad ditional band
width lim it ers . Thes e are automat ic ally
selected by mode and ooereto r-eerectec .

CW b andw idths ra nge f rom I kHz
down to 5 0 Hz in six steps . On FSK they

range from 1 ,5 kHz t o 250 Hz in four steps
and on FM six differe nt wid ths from 14 kHz
to 5 kf-lz ,

On s se , slope t uning may be used,
re su lt i ng in twelve different widths rang
ing from 1.4 kHz up t o 6 .0 kH z. Six band
widths on AM complete t he pos sibilities .

The reaso n that it is important to
process t he signa l at IF instead of aud io,
is t hat once t he sign al has been de tected,
t he DSP has lost a lot of t he informatio n
t hat it requi res to discri minate between
no ise and intell ige nce. For t he most eff i
cient transfer of vo ice or data, t he receive
fil t er mu st be matc hed to t he t rans mit ted
sign al, and pred et ectton f ilteri ng is t he
opt imum method, It makes littl e sense to
have an ove rly wid e band width , and to at 
tempt to make up for t hat by using a nar
row audio filter. Cert ain art ifacts wil l now
rid e along with the des ired s igna l t ha t
ma ke it very d ifficu lt to separate t he
des ired si gna l from t he no ise .

A d igital s igna l processor is a very
spec ial ized type of mic roprocessor, It
cr unc hes numbers , and in th is ca se two
asp ch ips do it very qu ickly, In the receive
mode , the anal og s igna l is mixed down to
a very low inter med iate frequ ency of 1 1.3
kHz and co nverted into a di gita l st re am of
numbers, The DSP ac ts as IF f ilter, de 
modu lator, AGC proce ssor, sque lch proces
sor and-ve ry importantly- as a noise pro
ces sor. All of this occ urs in a section of
t he rad io which doesn't have any service
adjustments !

When t ra ns mitting, t he modulation
with the exce pt io n of FM , is gene ra ted by

t h e DSP, w h i c h a lso serve s a s a
microphone AGC ampli fi er, voice equa li ze r,
speech p roc essor , VOX controller and
sideton e gene rato r. Whew! , what a busy
region of the radio . Suff ice it t o say t hat
t his is one com plex system

The DSP section of this radio con
sists of t wo Motorol a D5P56002FC240
132 pin, 24 bit c hips with a c la ime d dy
namic ran ge of 144 dB . The IF t o digit al
conver ter is an 18 bi t sigm a-de lt a (a lso
k nown as a one bit) A/D co nver te r. The IF
i s high ly ove r-sampl ed, resultin g in a ve ry
quiet digita l si gna l w ith a ve ry large
dyn am ic range .

The asp IF f ilte ring creates fi lters
that have shape facto rs , pass band fl at
ness , ver y high ou t -of-pass band attenua
t ion and phase cha racteris t ics that are
impo ss ible to b ui ld any other way.

The t ran sm itted s ig nal s a re ge n
e rated in t he DSP, and mi xed up severa l
ti me s to the t ran smit freque ncy, and am
plified by t he f inal amplifi er un it . The RF
portion of th e transmitte r, for the most
part, is very si mil ar to th at of the TS-850 5 .

The freq uency synthes izer co nsists
of t hree phase loc k loops and t hree direct
digital synthesi zers, all co nt roll ed by a
CPU, A 20 MHz c ryst al oscil lator serves
as t he on ly re ference oscillator in t he ra·
ore . The result seems to be a ve ry fast,
quiet rad io.

Using the radio :
My approach to wr it ing th e ev al

uation of the radio was to as k f rie nds of
mine to use t he ra di o, and give me t hei r
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op inions . I did n't expect a consensus, but
I thi nk se veral opinio ns and observations
are valuable.

Whi le this radio is user friendly. it
will require studying the instruction manual
and practice to be able to take full advan
t age of the radio's unique fe atures . It' s
not a beginner's radio . It would be a waste
of mo ney to buy a piece of equi pment such
as this and not be ab le to take ful l
adva ntage of what it has to offer.

The TS-870 S comes with a built-in
antenna tuner and coesn't requi re (or wi ll
accept) any additional IF filters, all are
already synthes ized by t he DSP. A sop his
t icated CW «eyer is also included with the
radio. It will operate from si x to sixty words
per minute, and emu lates the K·1 Logikey,
A normal key or pad dle is all that's needed
to get on CWO The radio will store fou r CW
messages with a total of 220 characters.
This sou nds like a great featu re for con
t es ti ng . Options include a voice sy n
t hes izer, a digital rec ording system, and a
high stability tempe rature-co mpens ated
crystal osci llator. An 8 .83 MHz fu ll ba nd
width IF output is provi ded on the rear
panel to be used wit h a stat ion monito r
such as t he old er Kenwood SM-220 or
cu rrent SM-230.

DR Ul r i ch Rohde KA2WEH, well
known fo r his co mmunications books and
artic les in amat eur publications was a
consul ta nt for Kenwood on the des ign of
t he rece iver. His insistence that PIN di
odes , rather tha n silicon PN switching di
odes be used in critical spots in t he reo
cetver front end, has resulted in a rece ive r
with great immunity to overload. He had
t he use of a pre-product ion radio this sum
me r and t he oppo rtuni ty to make some so 
phisticated measu rements. I use his
results with his pe rmission .

Phase No ise : -1 20 dac / uz at 10
kHz, ·126 dBc/Hz at 20 kHz

This indicated a very quiet fre quency
synt hesizer. resul ting in a narrow transmit
ted no i se signal. and lo w reci p rocal
mixing in the rece iver.

Th ird Order Inter cept Point : 22 dBm
with AlP on .

Second Order Interce pt Point: 64
dBm with AlP on.

This indicated the abili ty to reject in·
ter tere nce when there are many strong
signals inside and outside of t he band .

Dynamic Range: 95 .3 dB with AlP
on. 91.6 dB with preamp on .

Ul rich said to me that he considere d
the receiver in t he TS·870S t he best
currently avail able at its pr ice .

The display is simila r to that cu r
rently used in the Kenwood models TS·
950SDX and TS-450 S. It is a gooo- look ing
multi-colored display , carefully tho ught-out
to help the operato r. The only sho rtcoming
of this type of display is that is very ha rd
to see in bright sunlight. I' ve used bot h
the TS-450S and t he TS-870 5 in my ca r,
and wh ile most ope rators won't use t his
rad io mob ile or outdoors, it's someth ing
to consi der.

Unl ike all other Kenwood High Fre·
quency radios, the front feet don't raise
up. If you wan t t he radio to t ilt up to fac e
you, you'll have to put something under
t he front or build a ramp . The main tuning
knob now has a rubber cover arou nd the
outside and a depress ion on t he fron t for
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your f inger, but does n't have any ad 
justable friction adjustment. There are two
t uning rate s avai lab le on the main knob.
and a much faster rate using t he M.C H/
VFO .CH. co ntrol. I fi nd the rate and feel to
be ver y comfortabl e . Pus h-buttons eithe r
light up when t hey are in t he on posit io n.
or light up an indicator on th e di spl ay to
indicate the state that they are in.

The instruction manual is very well 
written and illustrated. The introduct ion
an d one page of t he appe ndi x expla ins
so mething about the DSP and how it is
us ed. Also included are sections on stan
dard time stations. the NCDXF/IARU bea
con network, HF beacons and the sho rt 
wave broadcast ba nds. The remainder of
t he appen dix explains th e digital inte r fac e
for comp ute r control (usi ng RS-232C).

Computer Control Of The
TS-870s:

The TS-870S inc ludes a built-in RS
232C port and comes with two 3.5 inch
floppy disks, conta ini ng a 0 0 5 - or wtn
dows -co mpatib le software program ca lled
Radio Control Prcgramw . RCP will all ow
com plete co ntrol of the radio via a per
so nal compute r. It will let you use or cre
ate a "virtua l radio " on your screen. As
long as you can provide a two way commu
nicati ons path at baud rates of f rom 1200
to 57600 bps, and audio li nes , you can
com pletely control the rad io . and locate it
anywhere ! Opt ional software mod ules are
avail able from DynaNet Corporation . The
8 70S can also t ransfe r dat a (rece ive fre
quency and recei ve mode) to another 870S
or fou r other types of Ke nwo od
tran sceivers.

The micropho ne supplied with the ra
dio is the MC·4 3S hand mic ., the sa me
that has been used for many years . Th i s
microphone provid es up and down buttons
for changing frequency or mem ories, but
no " sort keys" as on the TS-50 S and TS·
60 S m icropho ne. I would suspect tha t
most buyers wi ll opt for some sort of desk
mrc .

Th e TS·870S is a descendent of the
T5 -8 50S. The dimensions are exactly t he
sam e and at 25 pounds weighs only one
pound more. Someone comfortab le with
the ope rations of t he 850 woul d fee l at
home using t he 870.

At a list price of $3199. and con
si dering the typ ical dealer discounts, the
selling price shouldn't be much more t han
the TS-8 50 S, espec ially if you loa ded up
the 850 with a bu nch of IF filters.
Best points:

• The ability t o surv ive in a crowded noise
filled band.

• M a ny b and wi dt h s in each mode
with out h av ing to bu y addi tional
filters.

• It is also a wen-t hought-out conte st ra
dio. The built-In antenna switch . so
that two different ante nnas can be
used, even in the same band.

• The provision for an additional receiver to
sha re the same antenna as the one
current ly in use by the 870.

• One of the features we liked most was the
abilityto adjust the t ransmit voice frequency
equalization and voice processing to pro-
duce the best sounding signal for an indiviQ..
ual voice, and to monitor the results. The
reports on the ai r impres sed many.

• It was also agreed t hat th e noise
bl anker (which i s adj ust able from t he
front pan el ) wa s also very effective.

• An innovat ion which also rece ived a
good review was t he ability t o progra m
the recei ver fo r a very fas t AGC reo
lease t ime on CWo When working a
weak OX station bein g ca ll ed by ve ry
much stronger local st at ions . th e re
ce iver wo uld alm ost instantly recover
from the st ronger stat ions .

• Th e anten na t uner is a real i m
pr ov e m ent ov er anyt hing t ha t
Kenwood has offere d in the past. First
it 's ver y fast. Whe t he r you ' re jus t
changing bands and the t uner is go
ing to a memory locat ion or you are
attempt ing to match an antenna, it
just ta kes a few moments to tune and
stop.

The num be rs in the book don't indi
cate the apparent range of impedance s
that it is able to match . I was able to match
a tw enty meter mobil e antenna on bot h 40
and 1 5 meters as wel l as t he int ended 20
meter band . At home, a ran dom length di
pole mat ched on most b ands . Of course
matching isn't ever yth ing, a non-resonant
anten na still is usually a poor radiato r, and
a t uner isn't going to change t hat.

In another novel change from the
Kenwood past. t he antenna tu ner may arso
be used during receive . This wi ll resul t in
greate r immu nity f rom QRM caused by
strong out of band stati ons, and if your
anten na isn't wen- matched wi ll rai se the
recei ved s ignal st rength . I had modified my
TS-440S auto tuner years ago to do th is ,
an d found it be a wort hw hile feat u re,
espec ially whe n operati ng mobil e.

The antenn a tu ner has 18 preset
mem or y freq uency segments. This enables
you t o have one sett ing fo r t he CW portion
of most bands and another for t he phone
portion. In addi tion you ca n preset e ither
antenna connector 1 or con nect or 2 (ANT
1, ANT 2) for the same porti ons.
Freq uency Ban ds

Whil e t he rece iver covers t he enti re
range from 30 kHz to 30 MHz, the trans
mitter will not operate out side of the U.S.
assigned ba nds- not by even ten he rtz!
MARS and CAP modif ication dat a will be
availab le fo r those proper ly licensed.

Th is rad io cont ains a 68 item menu,
which enabl es you t o set up the radio ex
actly the way you want it. This also elim i
nates many panel or hidden controls, such
as VOX . CW ortc n. display dim and more.
There are actually tw o mai n men us, A and
B. They ar e th e sa me, and may be set
sepa rate ly for d ifferent si tuati on s such as
normal operating and contesting . You ca n
switch between t hem at wil l. Also you can
assig n the most often needed menu func
t ions to a Quick menu for fast access ,
witho ut calling up a ma in one.

When you tempor ar ily want to return
t he men u to the defau lt settings , it can
be done by t urning off the powe r, holding
t he CLR button and tu rni ng the powe r on .
To ret urn to t he origina l se ttings, t urn off
the power an d turn it on aga in.

The front panel meter serves up to
six different funct ions, and con sists of a
rnuttl.c ororeo curved bar graph, t hat looks
som ewhat like a mechan ic al meter. An
un usual feature is th at t he rel at ive band
widt h and pos ition o f the pass band
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tuning is graphically displayed. This is a
re all y nice fe ature because it instantly
sh ows how the receiver filtering is set up.

The receiver sports three new but
tons which use the unique features of the
DSP. The first button is AUTO NOTCH. This
introduces an automatic very deep notch
in the receiver IF to eliminate a heterodyne
that may interfere with a SSB trensmts.
ston. By doing the processing at IF rather
than at aud io, a strong carrier won't ceo
t ure the AGC, and reduce th e des ired
signal's strength.

The second button is called BEAT
CANCEL. Used on ei ther SSB or AM this
button enables an audio notch filter that
will reduce or eliminate interfering tones.
Thi s function is also more effective at reo
moving low-level tones than AUTO NOTCH.

The third button is called NR or
noise reduction, This uses the DSP on All
modes e xcept FM to improve the signal to
noise ratio of received signals. A cuter
ent method is used on voice modes than
is used in CW or FSK. An adaptive filter
analyzes speech patterns and forms a vari 
able filter around the received signal.
Kenw ood calls this method Speech Pro
cessing/Auto Correlation (SPAC) . On CW
and F$K the preferred method is the line
Enhancer Method or LEM,

Negatives
li ke any new product, some things

will require time and experience to perform
the best they can , The radio that t had for
evaluation was a pre-production model,

and some of the minor th ings my fellow
evaluators and I didn't like may be taken
care of in production:

• It will take some study and practice t o
master.

• The poorly contras ting display in
sunlight.

• Lack of estenutng front feet.
• It was reported by some t hat the re

ceiver audio was distorted and lacked
adequate frequency response,

• The rad io doesn't include a power su p
ply but requi res a separat e DC power
supply ca pable of delivering 13 ,8 vec
with a current capaci t y of 22.5 A or
more.

• An intern al speaker is mou nted on t he
top cover and it soun ds all right , but I
would recommend a good qual it y ell
t ernal speaker or earphones for
serious operating.

Buying a major piece of radio equip
ment such as the T$-8 70S (or any other
radio) requires an informed decision on the
part of the buyer. I would certainly sug
gest that you spend some ti me in front of
the radio , and see if it is able to do what
you want it to, What seems wonder ful to
someone else, may not be what you need .
Talk to oth er s who have used t he equ ip
ment and t hen ma ke your own dec is ion
ba sed on you r own needs, t aste s and
exoenence.

A friendly piece of advice from some
one who has worked on a lot of amateur
radio gear: If you have trouble with a

sophisticated radio such as thi s , don 't try
to re pai r it yourself, and don't take it to
"Mr. Fixit". There are very few service ad
justments inside. and it takes special
tools, a lot of experience, good test equip
ment as well as the service manual to
make it well again. This is no place for
guessing and substitute parts , II
Biography

Fi rst Licensed ill 11)56 us a 1I 00'ire
(KN6 YAZ) while in Jr. High School,
Stuart t.ondo« //ow holds au EXIra
Class !.iCl'II.H' ,K6YIl Z. He IU/.\'
worked ill commercial tetevision,
aerospace, and communications
elect ronics, and is urrentlv working
as a" Engineer jor Standard COI/I
munications Corp.. working Oil tand
mobile radio and marine electronics
products.

Mr. Landau woutd like to thank
Randv Powell , NZ6N. AI M andel
Wl16RGF and Ulrich Rohde
KA2 WEH f or their lselp wi th the
evaluation. And 0 specia l thanks to
the "eo"le at Kenwood for tile taan
of the radio alollg wit" the
documentation and software, Com
me" ts to: (8 /8) 203-2080

Inside the TS-S70S IIF Transceiver,
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Number45 on your Feedback card

A Problem Under
T he Aurora Borealis

(Or, a ham's Christmas Fable from our Hamily to yours!)

By the Reinhardt Family, Jeff KM611; Melissa KD6BIT, Jessica KD6ARA and Steven KE6PNA
(Just a little south of the North Pole, according to Steven)

I
n a quundry about selecting a per
sonaltzcd call sign'? You aren't ihe
only one. Selecting a callthat's just right is

a problem that reaches from your house all the
way 10 the North Pole!

Santa found himself ina real dilemma. "This
is worse than the years with no snow," he
thought to himself. There before him was a
blank form he had been staring at for at least
two hours. 'This is silly," he mused. "I'm fall
ing behindon reading letters from the children,
the elves need some assistance and sUJXTIi
sion, the reindeer need feeding and all I can
think about is this blasted form."

"Why the worried look. Dear?" Santa
smiled at the voice of Mrs. Claus, which al
ways sounded so soothing. "It's this personal
ized call sign thing," he replied. " I need a ham
call sign that's distinctive and an identifier like
no other. Ever since this has been kicked
around in a few counuies, it's caught on like
wild lire ."

"Well, why don't you gel up and think on it
while you do a few ch ores,' she said, picking
up a plate with hut a few remaining cookie
crumbs. "I'm sure the exercise will do you
good. with only a few days remaining before
Christmas:'

Santa made his way out to the toy shop,
There he encountered his busy assistants mer
rily working away. He asked Mike what he
thought a good call sign might be. "Hmmm,
how about something cutc. Hke P IXIE'!' Santa
smiled. 'That's a good start! Any more'!"
"Well, mere's LI ST, which we work from,
KIDS, who we work for, STOCKG which
you stuff, DOLLS for the girls,TR8NS for the
boys and the GlFfS that you bring!" Santa
chuckled "All good ideas, my faithful friend !"

Thinking on the suggestions, Santa wan
deredover 10 Kit his weather forecaster. "How
are things looking for me 24th, Kit'!" "Looking
great, Santa, should be just right for a sleigh
ride. But why so distracted?" he asked, noting
that Santa's mind seemed to he elsewhere.
Santa related the personalized call sign prob
lem. Kit un avid OX chaser, said, "No prob
lem! In my line of work I gel call sign ideas all
the time!" "Like what'!' asked Santa. "Well, in

a few days your sleigh will make its way
through the DRIFTS, and the H ..8KES, the air
will he FR0STY and there \ViII be plenty of
SN0 W. And you remember a few years ago
when it was so FOGGY? Thai often happens
in W INfR. Great night for one of the R8NDR
as I recall!" Santa flashed a broad smile thai
caused his wire-rimmed glasses to lise OIl his
nose. "Kit, you' ve convinced me there are
plenty of good call signs to choose from. And
as a citizen of the world. I can U';C any prefix I
want!"

Kit's comment about the reindeer reminded
Santa that he had to make a trip to their bam.
On entering he saw Mom s, a trusted helper
who loved the four-leggedfriends, Santa asked
Morris if he had any ideas on a custom call.
"Well. as you know rlove CW and that's why I
like these reindeer, They talk to me!" "They
do?" said Santa incredulously. "Indeed-listen
to their hooves on lhe wooden floor."

Santa had always dismissed the reindeer's
tapping as a restlessness LO take to the night sky,
but listening more closely, Santa heard some
distinct calls in Morse codo-v'Thars
C0MEr!" he exclaimed. " And there's
OONNR hmmm QPID!" he roared.
"0 8SHR, VIXEN, BLlTZN, 0 8NCR, and
PR8NCR!" But a noise from the comer sent
him into gales oflaughter, "O h, I cou ldn't for
get you, Rudolph." as the hoof tapped out
RNOSE. "But I can't believe you boys arc so
good at Cw." San ta laughed again as they all
tapped out SL80 H together.

He left the bam still roaring when he passed
the familiar landmark, a snow-covered post in
the ground, with a red stripe reminiscent of a
candy cane. "By golly, I can get in the spiri t of
this, too," he thought "Why right there is a
good call sign, NPOLE!"

As he made his way into his office ,
thoughts of Christmases pa st came
hack, Hi s mind was re ally working now,
as he began to doodl e o n a piece of
pa p e r .. . C H I MN Y... hmm , h a s
possibi li ties ...R00F...no, but he smi led,
rememberi ng he wo uld have (0 du ck un 
der a few antennas while up
1h e r e . . . B 0 WS , m ay be ... B OXES ,

no... KRIS or KRI NOL? ..one seemed
to need the other.i.Nt Ck? Maybe.

He didsome letterreading and flipped OIl his
radio.After listcning to one 80 meter rag-chew,
Santa turned it off musing that for some of
those hams COAL might he a suitable call sign
in (heir future! He lcft the office, tired hut
cheered by the productive evening. As he
passed under the roof over hang he wondered
aloud about IC ICLE ali he saw OfIC hanging
there, but dismissed the thought. He made his
way back to the kitchen and Mrs. Claus was
humming a song. "KHROL" he said to himself.
But Mrs. Claus heard him and said, "Still
working on that call sign thing, dear?" "res."
he said. "And I've had some splendid sugges
tions. but I still haven't heard one that really
docs it for me." "Well I've had some ideas. 10 0 .

C~ (0 hear them'!" "Of course my love: ' She
handed him a plate and a glassof milk." On the
plate there's one of your favorites. COOKIE.
Eat (00 many and you'll he R0UND!" "1 al
ready am!" They laughed together.

Mrs. Santa then showed a dreamy look
in her eyes. "How about NO EL?" Santa
smiled warm ly, "T hat' s closer, he said ."
She continued, " There's a lways
J I NOL; how about HO LLY? No ? O r
the man y JO YS yo u bring? And re 
me mber, 0 I VE R is you down to a
d im ple ," she said. "J0 L LY descr ibes
you wel l. And let ' s not forget th e
S00T I have to ge t out of your cloth
ing! " Sa nta laug hed alo ud and he
said, you 've done it my dear !"
"S0 0 T!," she in qu ired? "No, yo u
hav e me lau ghin g .. .he wa lked over to
the license fo rm and f ille d out H0HO
on the fi rs t req uest line . "T hey sho uld
kno w me all over the worl d by this
o ne!" They hugge d and both reflect ed
o n the beaut y of lau ghter and gi ving
an d ho w they fit to geth er so we ll.

(T he aut hors apologi ze if any o f the
afore ment ion ed ca ll sig ns arc al ready
in usc, h ut remember. Sa nta was o nly
brainstormin g. And if on e o f the calls
is yo urs, ho w lucky yo u arc! Merry
C hrist mas! ) PI
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Number 46 on yo.. f H'dba<:k e..d

Nikola Tesla,
The First Radio Amateur

And the real inventor of radio
John Wagner W8AHB

N
ikOla Tcsla was horn in 1856,
and by the time he was 26 he
had in vented the rotating mag

netic field principle. This discovery
made possi ble the generation and dis tn
burien over long distances virtually un
limited electrical energy in the fonn of
60 cycle alternating current. This in
cluded the invention of the ac generator,
the ac motor, and the transformer.

He then moved on to ex plore the
world of high frequency phenomena.
By 18l,lO he had conceived his famous
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"T csla coil." still used a.. a major com
ponent in numerous electronic devices.
By 1893 he had conceived. explained.
and demonstrated the "four-tuned cir
cuits:' using the theo ries of Maxwell
and Hertz for the transmission of intelli
ge nce. The circuits were tuned to reso
nance with each other. t\\IO on the trans
milling side and two on the receiving
side, using a Geissler tulle detector. His
apparatus used the fi rst antenna. as well
as a ground connection. plus an
antenna-ground circuit containing

inductance and capacity. Yes, he in
vented the tuned circu it! In 1893 he
made the first "wire less" transmiss ion
before the National Electric Light Asso
ciation in 51. Louis. and it is this essen
tial understanding that exists today in
all modem radios. These principles
served as the foundation for his U.S.
patents that eventually had priority over
Marconi's basic patents.
~1os t amateurs arc unaware of what

happe ned June 21. 1943, when the
United States Supreme Court made a
landmark deci sion that essentially
settled the long dispute betwee n
Marconi and Tcslu. The court ' s decision
on Case No. 369, identi fied as "Marconi
Wireless Telegraph Company of
America vs. United States," rendered
invalid Marconi 's basic patent No.
763.772 dated June :!H. 1l}()4. Tesla's
patent No. 645,576 of March 20, 1900,
and its subdivision patent fo r apparat us
No. 649.62 1 dated May 15, 1900, had
priori ty. The court also cited John
Stone's patent No. 7 14.756 dated De
ccmbcr 2. 190:!. incorporating greater
tuning selectivity. and Sir Oliver
Lodge's patent No. 609.154 dated Au
gus t 16. 1898. providi ng variable
inductance tuning.

The following definition served the
Supreme Cou rt well because it was then
able to render a j ust decision: "A radio
communication system requires two
tuned circuits each at the transmitter
and receiver. all four tuned to the same
frequency: ' It is this " fo ur-tuned c ircuit
invention" that Tesla patented. This en
ublcd the high court to give him priority
for these necessary basic c lements of
"wireless:' without which there would
he no foundation for fu ture
advancements.

Most historians tend 10 attribute the
Mirth of radio to the early technologists
who made the first refinements. hut it
was Tesla who had laid the foundation.
Historians also give great praise, and
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correctly so, to such men as Maxwell
and Hertz for their monumental work in
wave theory, Unfortunately, Tesla's greut
est contributions. AC power distribution
and fundamentals of radio have largely
been forgotten.

It is easy 10 understand why so many
people ha ve a distorted understanding of
just who was thc real inventor of radio.
Tbe newspapers hailed Marconi's first
successful transatlantic radio transmis
sian; then textbooks followed with their
depiction of that exciting event. Both me
dia sources had already raised the Hag of
victory for Marconi, much to Tcsla's dis
may. since he had done mueh of the
pioneering work.

A similar media blitz is responsible for
Thomas Edison becoming a familiar
household name, In reality Edison did not
create or develop our system of alternat
ing current electrici ty. Indeed. he fought
its adoption bitterly, choosing instead to
promote a direct current system that had
already been invented by others. In short,
Edison's brief role in the electrical power
industry was that of an entrepreneur who
failed, rather than an inventor, It was
Nikola Testa 's discovery of the TOtaling
magnetic field principle in 1882 and
parented in IMS8that gives us our modem
day system of electrical power
distribution.

In 1988-89 my students commissioned
a bust of Tcsla to donate to a large mu
scum (any large museum). After discover
ing that the Division of Electricity and
Modern Physics section of the National
Museum of American History made no
recognition of Tesla. we offered our bust.
The curator promptly refused the o ffe r,
stating that he had no use for it. Later we
discovered that he was displaying a bust
of Edison alongside Tcsla's induction rno
tor. He also displayed photographs of the
Niagara Falls power plant next to one of
its original generators. A large brass in
scription plate li sted Tcsla's patents, hut
with no mention of Testa. In the middle of
the display stood a life size replica of
Edison with the caption. "While the
Niagara AC plant was being built by
Westinghouse, Edison was busy with
other important things," TIle caption did
not explain what these "other important
things" were. nor why this was relevant to
the Niagara power plant.

The Smithsonian Hook of Invention is a
prodigious 3/4 inch thick book of
America's greatest inventors and their in
ventions. 'Icsla's name does not appear
anywhere in that publication. One
wonders how such an august institution.
with all the learned historians in their em
ploy, could possibly ignore Tesla's
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contributions in their chapters depicting
the evolution of electric power and ra
dio.

Funher evidence of history being rc
written is seen in the Smithsonian 's publi
cation, "The Beginning of the Electrical
Age," which meticulously traces the his
tory of electricity from Volta 10 Edison.
naming 43 significant contributors, and
yet Testa's name is never mentioned! In
stead, it shows pictures of the Niagara
Falls Power project with the inference be
ing that this was the work of Edison. Yet
it was Tcsla's polyphase AC system that
the power commission adopted and li
censes had to he issued to use Tcsla's pat
ents. Since the money for this publication
came from the Thomas Alva Edison
Foundation, perhaps this explains why
Edison's name and pictures appear so
prominently and 'Iesla's name is missing.
History, it appears. is indeed for sale at
the Smithsonian.

Radio amateurs especially should take
exception to the flagrant disregard for
truth in history that exist'> in the Division
of Electricity and Modem Physics section
of the National Museum of American
History, within the Smithsonian Institu
tion. Why docs the Smithsonian have
such a biased view of electrical history ?

Tesla's induction motor, using his ro
tating magnetic Held principle, provides
us our worldwide system of alternating
current electricity. Few people realize the
earthshaking importance of this discov
ery. Honored engineers hav'e ranked it the
electrical equivalent of the wheel.

Niels Bohr in 1956 stated. '''Tesla's
most ingenious inventions and researches
have been fundamental for that develop
ment .....hich so deeply influences our
whole civilization."

Dr. W. H. Eccles, in the Proceedings Of
The ins titution Of Electrical Engineers,
stated. "Testa was the greatest electrical
inventor we have had on our roll of mem
bcrship: in fact we might go as far as to
say that he was the greatest inventor in
the real m of electrical engineering,"

John Stone in 1917 stated, "Among all
those, the name of Nikola Tesla stands
out most prominently, Tesla with his al
most preternatural insight into alternating
current phenomena that has enabled him
some years before (0 revolutionize the art
of electric power transmission through
the invention of the rotary fie ld motor,
knew how to make resonance serve, not
merely the role of a miL1'OSCOpe, to make
visible the electric oscillations, as Hertz
had done, but he made it serve the role of
a stereopticon. He dill more to excite in
terest and create an intelligent under
standing of these phenomena than any-

one else, and it has been difficult to make
any but unimportant irnprovcmcms in the
an of radio telegraphy without traveling.
pan of the way at least. along a trail
blazed by this pioneer who. though emi
nently ingenious. practical and successful
in apparatus he devised and constructed.
was so far ahead of his time that the best
of us then mistook him for a dreamer: '

Lord Kelvin in 1896 stated. "Tesla has
contributed more to electrical science than
any man up to his time,"

Tesla was recognized by his peers. but
then largel y forgotten.

Tesla died in 1943, alone in his hotel
mom at the Hotel New Yorker. sur
rounded by a world of technological
progress he was instrumental in creating.
Yet the only monument to his memory in
our country is a statue at Niagara Falls. a
gift from the fi.JI'TT1cr country of Yugoslavia.
He is oneofonly twoA rrcricuns bonorcd by
the International Bcctrorcchnical Congress
in Munich. In 1956, the unit ofmagnetic flux
density in thc MKS system wax designated
the tesla Thus. his name is alongside only
fi fteen others such as \\'lIla. Faraday. Ohm
Watt and Ampere. Joseph Henry is the only
otherAmerican so honored.

For those who arc old enough to rc
member. the Smithsonian Institution car
ried on a similar feud with the Wright
Brothers that lasted 45 years. It was not
until Dec ember 1948, after \Io'C had en
tered the jet age, that its o fficials finally
relinquished their demand to honor
Samuel P. Langley. whose plane did not
fl y. He was Secretary of the Smithsonian
in 1903. when the Wrights Hew their
plane at Kilty Hawk.

At best, I hope to build enough support
from the amateur radio co mmunity to pcti
lion the Smithsonian officials to boncrTesfa
Certainly there is ovewbelming evidence
that be has earned his place in hisiory in our
country's premier museum.At thc vcry least,
this issue might stimulate some livelydiscus
sions on the ham bands.

Note: Testa \i'ill, ill my estimation; the
sillgle greatest genius ill hisiorv: In lliliJitioll
10 im'eluillg eiectricitvas we knou' it and lay
;1Ig the grotullhl'Orl: for radio. Testa also ill
veined the electric clock. the loud speaker;
the ftuorescemIamp. and a long list ofother
fi rsts. At 1I tune when the text books were
daiming that mice could never be transmit
ted by radio, Tesla wm phuming a world ra
dio broadcasting system: {ulll was building a
rOl\'cr OlIUHlg ls..landto transmitfree electric
power. TIle eieariccoouxuues;seeing this ill

1I serious threar to their making lUllI selling
etectricay: got together and pill Tesla 0111 of
business. Please "ell' Pflt pressure 011 the
Smlmsonlan 10 recognize this incredible
gellills.- Hil.me. m



Serving the LORD
Since 1987

THE POWER STATION
The POWER STATION is a 12V x 7 AmpHr gel-cell
battery complete with voltmeter, wall charger and a
cord for charging via automobiles. It will power most

HT's at 5 Watts for 2-4 weeks (depending upon how long-winded you
are). Also VHF, UHF, QRP, or HF mobiles such as the KENWOOD TS-SO
(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' life jf it only needs a partial charge. The POWER STATION
has a voltmeter that shows the exact state of charge of the battery, not
worthless idiot lights that tell you " YOUR BATIERY IS NOW DEAD." The
voltmeter can even be used to measure voltages of other sources.

To order, send check at money order for $49.95 +
$8.50 lor Shipping , along with your shipping address
and telephone ncmoer to:

Joe Brancato

THE HAM CONTACT
P.O. Box 3624, Dept. 73
Long Beach, CA 90803.

CA Residents Add e 114% Slles Ta. , A!u~a . Hawaii , and Candian
Res.denIs. pleasa seee U,S, Malley Orde< & S11. 111~

Hya.o wish f\"OI'e intonrellDn please send a SASE 10 !hi above Address. For
COO order&. cal (3111) 433-5860. 0IMi<:le 01 CA Ordotfs only CIII (800) 933
HA.... and leave a n'le$$Ige. oe.1tlqutes /mifed.

CIRCLE 3lI4 ON READER SERVICE CARD

BATTERIES
BUY DIRECT FROM US, THE MANUFACTURER!

W & W ASSOCIATES
NYS rnitlenls add 8112"10
ilalesta• . Add$HlO lot 800 South Broadway, Hicksville. NY 11801
pos,l&ge..wl heodling,_ ", WORLD WIDE DISTRIBUTORSHIPS AVAILABLE. PLEASE INQUIRE

In U.S.A and Canada Call Toll Free:(BOO) 221-0732 ' In NY State Call:(516) 942-0011' Fax:(516) 942·1944

MADE IN
T1'lE U.S.A.

.1OCl'''''...~ C&T&UlG
....0.-:. UST

CIRCLE 1~1 em READER seRVICE CARD
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Number 50 on your Feedback card

HAM TO HAM

Dave Miller, NZ9E
7462 Lawler Avenue
NileS,ll60714-3108

Two months have passed now
since we inaugurated this column
within the pages of 73 Amateur
Radio Today magazine. Input
from you, the reader, has begun
to materialize, but we still need
a much more enthusiastic re
sponse in order to fill this space
with the very best of information
that's available. We're looking for
tips, ideas , suggestions and
techniques that will help our
other readers in their pursuit of
amateur radio. Whatever you feel
might be helpful , things that
you've discovered in your own
ham career that have proven
worthwh ile, both technical and
from an operational standpoint.
Everyone has something to con
tribute, the key to unlocking the
idea for fhe rest of us to share is
to sit down and write to me about
it. Make your point as clearly as
you possibly can, including all
details, schematics, sketches,
etc. Whatever you feel would be
helpful to get your point across
to others. One of the secrets to
making sure that your written
suggestion clear, is to have a
friend read it over first, preferably
one who's not familiar with the
idea. 11 he has any questions ,
then you'll know what else you'll
need to include for best clarity.
We're looking for workable,
proven ideas and suggestions,
ones that will be repeatable by
others with the same or similar
problem and ones that haven't
been publ ished elsewhere. Send
your contributions to:

73 Magazine's Ham To Ham col
umn

c/o Dave Miller, NZ9E

7462 l awler Avenue Niles, IL
60714-3 108

For each idea used within this
column, Uncle Wayne will send
you ten real U.S. dollars for your
time, trouble and postage costs,
but the real satisfaction is in
knowing that you'll have helped
others benefit from you r
experiences and knowledge.

If you 've sent in ideas and
suggestions to other publica
tions, only to be ignored or forced
to wait for monme-vearsc-c-ro

even receive a response, I can
guarantee you that it won't hap
pen this time, I'll acknowredqe all
legitimate contributions expedi
tiously, giving the contributor an
idea of whether his or her idea will
be used, and roughly when. Noth
ing tums people off more quickly
than to have their ideas and sug
gestions viewed with indiffer
ence...1 know...1 too have been
ignored at times by other pubti
cations. I promise you that it won't
happen here, it's one of the rea
sons that I first contacted Uncle
Wayne about starting this type of
column in the pages of

73. We need a place where
good ideas are valued enough to
be treated respectfully, and this
is it.

There are tons of good ideas
out there. With all of the equip
ment now available to the aver
age ham and all of the different
and varied modes of operation,
any number of problems and their
solutions have to have been dis
covered by Joe or Jane average
ham. These are the ones I want
to hear from, The dyed-in-the
woo! engineers and contempla
tive theorefical physicists are
welcome to send their thoughts,
ideas and drawn-out treatises to
the other magazines. We're look
ing for real hams with solutions
to rea t ham -related problems,
within the down-to-earth context
of our hobby. As the masthead
says, Ham To Ham, not physicist
to physicist or theoretician to
theoretician,

By the way, I've no problem
with engineers, physicists or theo
reticians particularly, it's just that
I don't think that most other hams
are really all that interested in
long, boring soliloquies on con
cepts that can be explained much
more succinctly. Brevity in ex
planation is often the key to
understanding; it's surely the key
to staying awake after a long day
at the salt mines while you sit
back and read the latest issue of
73. Not everyone who reads a
magazine like this one, or who
holds an amateur radio license for
that matter, is an engineer, nor
may they be involved whatsoever
in the electronics profession on a
day-to-day basis. I've the feeling

that most of the folks who might
be reading th is just want a
straight-forward solution to a per
plexing problem within the hobby,
and that's where this column is
heading. If this is vastly different
from your own interests in the
pursuit, try to step back and view
it from that perspective. Now, if
what I've said is already your
viewpoint, or you can at least
momentarily make it your view
point , then sit down and write
about some 01 the things you've
run into with commercially made
equipment, antennas, station ac
cessories, etc. and send them in
to me. Knowledge is only usable
if it's in understandable form. 73
MagaZine has always had the
reputation of being a practical
showcase for real hams, with real,
duplicable ideas and articles. Let
the others print things that no one
wants to read, build or do, we'll
stick to actual reality, not virtual
reality.

When you do contribute ideas
10 this column, however, please
try to be fair to the manufacturer
of the item if you have a suqqes
tion for an improvement Every
thing ever made can be improved
upon. Equipment manufacturers
often sacrifice one feature for
another, or they may drop some
thing because of cost and com
petitive design reasons. We're
usually wrong if we consider ev
eryone other than ourselves to be
foolsl We' re also definitely not
looking for unsubstantiated com
plaints nor libelous accusations
about any particular manufacture r
or company. That's not the pur
pose of this column. Our purpose
is simply to help others who might
be experiencing the same or simi
lar problem with a piece of gear,
with the thought in mind of fixing
the problem, not fixing the blame
for it.

Anything in and around the
ham shack is open for accep
tance on this page. We're all in
volved in electronics in general,
as well as in amateur radio spe
cifically, so consider sending in
ideas that may not seem solely
for use in ham radio-though I do
want to keep the main focus along
the ham equipment lines. In fact,
my first tip this month is some
thing that reaches beyond the
ham shack and into the world of
TV's, VCR's, etc. as well.

A Simple Infrared Control Verifier

Some of the current ham gear
is showing up with infrared

remote control capabilities, Just
like the vast majority of new TV
sets, home VCA's, stereo audio
setups , etc. Infrared headsets
and microphones have also in
vaded the ham shack in the in
terest of keeping desktop cable
clutter to a minimum.

Here's a simple way that you
can verify if your hand-held infra
red remote transmitter is at least
putting out a signal when a but
ton is depressed, since our eyes
can't see an IA beam of light di
rectly. By the way, many of the
problems with infrared remote
controls can be traced to a faulty
hand-held transmitter unit. Either
a button(s) not making good con
tact, dead batteries or batteries
making poor contact or a cracked
PC board from one too many
drops on the fJoor! But to test it,
all that you reaily need to do is 10
tack an IA detector diode across
the input of any high-gain audio
ampl ifier, turn up the amplif ier's
volume, aim the remote transmit
ter at the diode's face, and you'll
be able to hear the pulses being
sent out by the IA transmitter.
ThaI's it.

Any high-gain audio amplifier
that's usable down to microphone
levels should work-such as the
Radio Shack #277- 1008 portable
battery operated test amp!ifier.
The IR detector diode can be one
half of an infrared emitter/detec
tor set, such as the IA de tector
diode in the Radio Shack #276
142 combo. Even a glass en
cased 1N914 or fN4 148 silicon
switching diode can be pressed
into service, but it's much less
sensitive than a real IR diode
did you know that all glass-en
cased diodes are somewhat light
sensitive? They're temperature
sensitive too , but the ones spe
cifically made for light or tempera
ture sensing are specifically
formulated to enhance those
particular properties.

Painting An tennas

I can remember overhearing a
conversation on the ham bands
one day-between two fellow
hams who seemed to know each
other fairly well-on the virtues
and drawbacks of painting a new
2-meter vertical antenna that one
of them was planning on putting
up soon. The one pUlling up the
new vertical asked the other if he
thought that painting his new an
tenna, to help preserve it, would
be okay. The second ham

Connnued on page 66
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P.O, 80X 21145 • WACO, TJ( 76702
PROOUCTS, INC.

PHONE 817,848-4435
FAX 817-848-4209

Our Bandpass-Reject
Duplexers with our
paten ted BnBr
Circuit' Fi(leI)
provide superior
performance...
especiallyat
d ose frequency
separation.

* QlfAUTY * SERH(,'f'* PRI(,'E
WE'VE GOT IT ALL!

FT-900AT

FT-2200

FT-11R

STORE HOURS:
TU, WED, TH, & FR 11 TO 6
SATURDAY 9 TO 2
CLOSED SUNDAY AND MONDAY

MAIL ORDERS WELCOME

1·800·JRS·HAM1
577-4261

FT-51A

J.R.S. DISTRIBUTORS INC.
646 W. MARKET STREET

YORK, PA 17404
717·854·8624

YAESU
and

J.R.S. DISTRIBUTORS INC.
A FULL LINE OF HAM RADIO

EQUIPMENT AND ACCESSORIES

•

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

16350ventura Blvd., &..Ill 12'5. Erano. CA 91 .fJ6 •

818-345~1692 E
8 18-345-0517 Fax

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

• Medical & SCientifil
Features: "'roof ' A- """,,"

·OCto12GHz
• External Antenna Option
• Great Sensitivitv
• Low Banery Indicator
• Calibration Curves
• Ultra Low Current Drain "'''';;;;':'

$229.00
OUR BEST MODEL

Field Strength Meters
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CALL TODAY:
l -Boo-B33-7373
(U.S. & Ccncdcl

C 1994 Ten-tee,lnc.

MADE IN
USA

Introducing 1rKits
A new division of Ten-Tee

Call 615·453·7172
to request your

kit catalog

ATTENTION QRP ENTHUSIASTS
The SCOUT has a little brother, the ARGO
556. It is identical to the SCOUT without
the 50 watt fi na l. ad justable 1-5 watts
output. TX-2 Amps, RX-.6 Amps.
Only $489"

OLD TIMERS
Operators with yeors of experience and a
shock full of expensive HF gear also buy
the SCOUT. It's refreshing to mony who
soy ..It Ickes 5 minutes to leam and
without a ll the complicated featu res, there

is only one thing to do with a
SCOUT, work someone!"

Experienced hams ca ll us
constontly to report "I
can' t believe Ihis
receiver, it outperforms
my S1.400 synthesized

• •rig .

condition, or {31 invest in a SCOUT at
$5.49 with a one yeor factory warranty
and our legendary TEN-TEC support.

PRiCe"

$39.95
$39.00
$89.00

$1 5.00
$1 9.50
$79.00
$95.00

::""'''''''''''''''''''''_====~~: Call Ten-Tec from 9:00 AM to5:30 PM Eastern time, tv\ondoy
through Friday for more information or ta
order. You can reach our repair depart-
ment at 615-.428-036.4 from 8:00 AM to
.4:00 PM. You can also FAX at 615-.428
.4.483 or write us at 1185 Dolly Parton
Parkway, Sevierville, TN 37862.

NEW HAMS
The SCOUT is the most economical way
to gel storted in ham radio. Consider the
choice a new hom must make just to test
hi s interest in HF: (1) Spend nearly
$1 000 or more on a new rig, (2) buy a
used radio and lake a chance on its

trovel bag to include the 5 Ib SCOUT,
wire or Whip antenna and lightweight
power su pply li ke our Mooel 938
switcher (its only 3 lbsf ]. It is surprising
how many hikers and cyclists toke along
their SCOUT using some clever battery
arrangement.

PORTABLE
Business travelers and vaca tioning hams
typically set up a briefcase or small

off the 12 VOC cor battery. If the SCOUT
won't fi l your car, nothing will . The
optional noise blanker reduces ignition
noise from bath your cor and the one
that just drove by.

296 Mobile Bracket
297 Noise Blanker
937 11 Amp Power SvppIy
938 Tiny Switching Supply

IOn~ 3 lin 'I
700c Hand Mike
607 Weighed Key Paddle
291 Antenna Tuner
VISA, Me, DISCOVER
'~u s sh ipping aod handl ing; call ~I ·free for charges_

$549' :::.."t,;e","~"
$29" Eachadditional bond module
SCOUT ACCESSORIES:
MODEL

M O BILE
Hams complain about today's cars
havi ng precious little spoce for gear. The
SCOUT is the smallest HF rig in the
industry (excludi ng QRPI measuring only
2.5" x 7.25" x 9.75" and runs directly

H ERE 'S HOW IT'S USED

WE CALL IT THE SCOUT
Every Feature con be
mastered in minutes. No
moclem rig is as easy 10
use. It only tokes a seccod
10 change bands. Plug-in
modules ore avai lable for
160-' 0 meters including
WARe. Single con
version and crystal
mixing are the
foundation of this 90
dB dynamic range
receiver. That's the strong signal
performance of rigs costing 3 times as
much! It's sensitive and receive audio is
sparkling clean with less lhan 2% distor
tion. The ideal selectivity for every band
condition is at the touch of a knob. This
potented "Jones" filter provides variable
I-F bandwidth from 500 Hz to 2.5 KHz.

• "SYNCHRQ-lOCK" software keeps
VfQ virtually drift free regardless
of temperature variation.

• SSB and ON 50 Watts Output
Adjustoble To 5 Watts

• Runs Off 12·1.4 VOC, TX -10
Amps, RX -.6 Amps

• Receive Offset Tuning

• Built-in Iambic Keyer with
Legendary QSK. Speed ad·\ustoble
on front and shown in disp oy.

HOW IT AU STARTED
We wonted to offer the most affordable
HF rig in the industry a nd still provide
real performa nce for even the most expe
rienced ha m. In recent years, ma ny ha ms
requested Q "beck to basics" transceiver
thot was simple to use. We reviewed a ll
!he lctest design techniques, selected tne
best concepts from the 20 rigs we
designed over these 25 years a nd asked
500 hams across the country far their
ideas .



ASK KABOOM

"You may've heard horror stories of
people having to use tuners between

solid-state radios and older amplifiers."

get it working properly. If that's
the case, follow the manufacturer's
instructions. If you don't have them,
tum the amp 's At.C pot wide open ,
tune the amp into a dummy
load with the rig sending a car
rier at full output power (as
long as it doesn't exce ed the
amp 's limits) and then turn the
pot down until the output j ust
starts to fa ll. That ought to do
it. Just remember to do all this
quickly, because v er y fe w
amps can stand putting out tull
steady-state power for very
long.

Don't fo r ge t the ground!
W it h a ll that AF tloating
around , p rop er grounding is
even more important than it is
with a lowe r-power setup.
Most of my problems with am
plifier opera tion have been
due to poor grounding , wh ich
causes horrendous R F teed
back , essentially wiping th e rig
ou t so badly that it 's use less .
T h e best arrangement is a
"star" ground , in which the rig 's
and amp's ground terminals
are connected with braid to a
common ground point, p refe r
ably an outside rod . Although
a "seria l" ground, in which the
brai d goes from the rig to the
amp and then to the ground,
can work, it can also cause RF
feedback , so it is not a great
idea. And never run the braid
from the amp to the rig and
then to ground-thaI's just
asking for lots of RF energy to
get pumped back into the
ra dio .

Roc k an d Rolli

You should be ready to give
it all a try! If you're luc ky, you
can just feed ca rrier into the
amplifier, tune it up quickly for
ma ximum output consisten t
with a plate current dip , and
yack away. If it doesn't wo rk
properly, thoug h, there are
some th ings you can try.

Most amps and radios use
negative-goin g A LC which Before we go on , there's
ran ges from zero to about -5 something I must say: Please,
volts DC. Usually, you can just please exercise extreme cau-
connect th e cable and go . tion when opening your ampn-
Some, though , use an oddball f i e r or working near its
a rran gement, with positive antenna. Never open the amp
vo ltage or ano the r voltage with the power plugged in , and
range . If you ca n't get your always discharge the anodes
ampli fier to put anything out, to the chassis before you go
try disconnecting the ALC line . near them . The high vo ltages
II that brings it back to normal , inside an amp will easily kill
you e ither have an incompa l- you, and so will the amp's RF
ible setup (in which case YOU'll output. It has happened to a
have to run without ALe), or few pretty experienced hams
your am p may have an ALe who got careless and ignored
adjustment you need to do to the rules . Nothing in this hobby
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without damaging your radio!
That's especia lly true when
you use a newer radio with an
olde r amp, as many of us do.
There are seve ral ways out of
this predicament. First, if your
radio 's manufacturer offers a
relay box, you can simply buy
it. O r, you can make your own.
To do that , see my article en
titled "Key It" in this issue, or
des ign your own relay circuit,
always keep ing in mind the
current limits of your radio,
which should be stated in the
manual.

If your amp has an ALC in 
put , connect your radio 's ALC
output to it , using a shielded
cable . Usually, the ALC output
is present on an accessory
connector, somewhere near
the relay output. A good audio
cable wi ll do fine here . Do you

really need to use AlC? No,
but it sure helps you avoid
splattering all over the band,
which is quite easy to do with
an amp, particularly if your ra
dio is , like most , lacking an RF
power ou tput control for SSB.
If you're depending on the rig's
m ic roph on e gain control to
keep thi ngs under the drive
limit , you're pushing your luck.
If , though, either your radio or
amp has no AlC connection,
you can still use them with
each other. Just be careful not
to overdrive the amp, or you
may have to look for that lillie
pink slip in your mailbox, or, at
least , accept the wrath of all
those people on the band who
don't appreciate being splattered
on from 20 kHz away!

Number 53 on yOlJ r Feedba<;k c;a rd

Your Tech Answer Man

With older radios , you can
usually connect th e relay out
put directly to th e relay on the
amp. With newer sets . though ,
there may not be enough cur
rent to drive the amp 's re lay

getting a really good gro und ,
to help avoid th e AF feed back
blues. First , keep the amp a
good foot or more from the ra
dio. Second, line up the equip
ment so tha t the antenna lead
goes from the radi o , to the
amp and out the window with
out crossing back nea r the ra 
dio. In other words , put the
boxes in a line, from rig to amp
to window. In some marginal
grounding situations , like the
one I used to have when I lived
up in Vermont , that can re ally
make a difference. I remember
that, when I t ried it the other
way, wit h the amp 's outpu t
coax going back beh ind th e

radio , it went nuts . When I put
it all in a li ne, it worked f ine .
Hey, it even rhymes !

Wire It Up

Now that you've se lected
your operating la yout , it's time
to connect it all up . Obviously,
the radio's antenna coax goes
to the input of the amp, and the
antenna goes to its output. It
you have an antenna tune r
rated tor less power than yo ur
amp puts out. don 't put it at
the output ot the amp, even it
you intend to leave it in th e
bypass position; chances are ,
you'll try it when you tune up
the amp. The switches an d
connecto rs in small tuners
aren't intended tor such ser
vice, and they may arc or melt
down when you hit 'em with the
juice. Un til you've actua lly put
out 500 or more walls ot RF,
you have no id ea what it can
do; it be haves very different ly
than when you run 100 wa tts .
II's p erfect ly line, though , 10
put the tu ner between the ra
dio and the amp's input , al
though actually using it with the
amp turned on can complicate the
tune-up procedure .

More Amplifiers

Last time, we we re discuss
ing the buying and selling up
of an HF linear amplifier. l eI' s
continue :

Michael J . Geier
clo 73 Magazine
70 Route 202 North
Peterborough, NH 03458

The second issue is more
immed iate . No mailer how well
grounded your station is , that
amp will throw some RF, and
it can glitch your rig something
fierce , causing everything from
screaming audio feedback to
"pe rmanent keying"; yo u may
have to turn the radio or the
amp off to get it out of trans
mit! Besides , if your station i s
l ike most , it probably doesn't
have an ideal ground , exacer
bating the situation . There are
two things you ca n do, besides

OK, so you picked one and
bought it! If it 's new, you're
substantially poorer but plenty
happy, because you can be
pretty sure il'll work. If It's a
used amp, either you've seen
it work or, like me, you took a
chance , hoping the seller was
honest when he told you it was
a wonderfu lly operating
bargain . LeI's find out!

Hook It Up

Connecting an amplifier to
your radio can be simple , but
it isn't always. Sometimes
there are obstacles. For start
ers , where do you put the big
beast? I recommend that you
don't put it right up against the
radio. Why? Two reasons: heat
and RF feedback. Amps really
get quite warm in operation ,
especially if you use them in
some continuous-duty-cycle
mode like RTTY or SSTV. Do
you want all that heat going
into your radio? Aside from
possibly shortening the rig 's
life, the extra heat may very
well cause the radio to drift no
ticeably, even if it's a modern ,
digitally synthesized mode l.
The re fe rence oscillator, al 
though crystal-controlled , can
drift thermally enough to cause
the radio to slide a bit. Heck,
some smaller HF rigs drift a
little from their own final amps'
heat!



GET THE ATV BUG

ID·S Automatic Morse Station Identifier

Well, that ought to do it! You
shou ld be on the air, loud as can
be, with a nice, clean signal. Unlil
next time, 73 from KB1UM. II

When I got my amp, the tubes
were DOA, except for th e tne
ments , and the SWR was
about 5:1 . Ouch l A working set
of tubes reduced the SWR to
its perfectly acceptab le 1.4 :1.

Another place to look is the
antenna re lay. Thanks to all
that RF power f lowing th rough
them , the relay contacts can
really get crudded up. Both of
the amps I've owned have re
qui red relay c leaning , usin g a
burnish ing too l. No contact, no
signal.

If you do get some output,
but no t near ly enough ,
chances are your tubes are
weak . Unlike transistors, tubes
can work at various levels of
performance. Again , look for
raised input SWR. Also, check
that the f il aments light on all
the tubes! Multiple-tubed amps
run the tu bes in parallel , and
will still work at reduced per
formance even if one or more
of them Is as dead as the pro
verbial doornail. like the old
saying goes , "If that last en
g ine goes out , we're gonna be
up here all dayl"

Fina lly, if yo u' re sure the
tubes are good , set the amp's
meter to its p la te vo ltage
scale, key the amp with no sig.
nat input and see that the high
vo ltage pow er su pply is
wo rki ng . Don' t be alarmed if
the read ing is as much as a
couple o f hundred vol ts off
from the specified value ; not
only are those meters not very
accurate , bu t the exact high
voltage will depend on your AC
power's vo ltage, which can
vary enough, from regio n to
re g ion and even by time 01
day, to cause a significant
change in the h ig h voltage
reading. Reme mber, the high
voltage is multiplied from the
incoming AC . So , if your plate
vo ltage is supposed to be
2500 volts , and the amp is run
n ing on 120 vo lts, thaI' s a
step-up factor of about 2 1. If
the incoming power drops by ,
say, 10 vo lts, that's a ztu-vcrt
difference in you r reading .
Still, if your expected 2500
volts reads 900 volts, the high
voltage supp ly isn' t wo rki ng
properly, and may have a bad
diode or other failu re.

You may've heard horror
stories of people having to use
tuners be tween so lid-state ra
dlos and older amplifiers. It is
true that many old er amps
don't have tuned input ci rcuits
(not all newer ones have them
either), but they should sti ll
exhibit an input somewhere
near 50 ohms, unless the re's
a problem. My amp has no im
pedance match ing network
(there is one indicated on the
schematic, but a look Inside
the amp re veals a direct con 
nection to the tubes' inputs via
a capacitor) , and its SWR is
aboul 1.4 :1. So, what coul d
cause the impedance of an
amp to change so much thatll
would make the radio back off?

Usually, bad tubes . Where
do you think the 100 watts you
put into your amp goes? If it
a ll stayed in the amp l ifier,
those tubes would melt downI
Some of that power goes out
the antenna , along with th e
am pl if ied signal. When the
tubes don ' t emit sufficie ntly,
the path through the tube pre 
sents a much higher Imped
an ce, making the amp's input
Impedance rise quile a bit
the signal has nowhere to go.

.....we're gonna be
up here all day!"

is worth dying for! With that in
mind, let' s lake a look.

I Get Zip

No output? If you don't hear
the amp 's relay pulling in when
you key t he microp hone ,
something's wrong with your
re lay circuit. Check it out. If
you do hear the relay but don't
get any output, try d isconnect
ing the Ale l ine, as I men 
tioned above . If it st ill doesn't
work , something may be wrong
with your amplifier. First, is the
radio putt ing power into the
amp? 1f yo u see ve ry li tt le
power going in , even though
you 've got the rig set for full
carrier ou tput , chances are a
problem in the amp is keeping
the SWR at the rad io so high
that the rig is backing off Its
power to protect the finaltran
sisto rs . An SWR meter be
tween the rig and the amp will
te ll you the story. Don't expect
1:1 SWR. But, if it's more than
about 2:1 and it never d ips as
you tune the amp, something's
wrong .

Programmable Features
• EigM progrilmmd~, sellJ(;ta~. messages,
o CW speed lrom 1 10 99 WPM

• ID inlerval rimer Irom 1·99 ",inurl'S
• IV hold 0" rl!l19f rrom G-!J9 seconds
• CW lone frequency from 100 hi 10 3000 hi
o Front porch delay inrerv.ll from 0 10 g,g secomIs,

• CW or MCW operatron.

(818) 447·4565 M-Th 8am-5:3Opm psi Visa, MC, UPS COD

P.C. ELECTRONICS Tom (W60RGI
2522 Paxson lane Arcadia CA 91007 Maryann (WB6YSSI

Compat ible with Commercial, Public Safety, and Amateur RadiO
applications. Uses include Repeater Identifiers, Base steucn Identif iers,
Beacons. ON Memory Keyers, etc. Great for F.G.C. 10 Compl iance.

• Mmia1u~ In Size. 1.85-x1.12"xO.35-,
• blally Af immune
• All connections madll with mic rominiature plug alld socket with ooror cOlle<l wires attached,
• CMOS microprocesSOf lor low voltage. low curreol operation: 6 te20 VOC unr!lQu lated .1 ema
• low dlstorbon , lew impedaro:::e, adjustable sinewave ourput: 0 to 4 ...,;ts pea~ to peak.

• Crystal conlrolled lor high accuracy
• h nsmllter PIT oumut (to key transmitler while 10 is being senl), is an open coIleClor

lransistor lhat wiHhandle IKl VlJC at 300ma
• Field pmg rarrrnable with 5UPl'L IED keytlOOfd
• Confirmal.... troe 10 iodicate acceptell parameter. plus tones Ie eocete programming error.
• ....1pmg11lrrming is stored in a non-volat,1e EE~OM which may be altered at any time

• Message length owr 200 cha rilC\efS long ,
o li'igQe< III w~h act"" high or low
• Inn ibit 10 with aetiw hign or low. Will hokl en 10 until channel is clear 01 l111tlic
• seoerares repealer courtesy looe at ena 01 user transmiss.... if enabled
• Dooble ..<Ied tape and mounling ha,aware supphell for Quick moonlll1ll ,
• Operating temperature range, - 30 dIlgrees C Ie + 65 deg rees C.
o Full ooe ,.ear warranty when returned Ie the fac1(1()' fIl< rwair.

• Inmediate one day del""')'

$89.95 eacll
progf1Jmmlng keyboard Included

..
£O~/!rq~!f~v~~~~~o~~fff!AH~Jl'4h~C'

( 71 4) ggfJ-:J02 1 • f ~X (7I 4J 974·3420
!'nll,. U.$.A.(800) 8s.f.05~7. FAX (800) 850-05~ 7

Walt 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 Watts in this one
box may be all you need for local simplex or repeater
ATV. Use any home TV camera or camcorder by
pluggingthe composite video and audio into the front
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @
3 Amps, TV set and you're on the air - it's that easyI

TC70·10 has adjustable RF out (1 to l Ow p.e.p.) and
sync stretcher to properly match RF Concepts 4-110 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 downconverter varicap tunes whole 420-450
MHz band to your TV ch3. 7.5x7.5x2.r aluminum box.

Transmitters sold only to licensed amateurs, for legal purposes,

verified in the latest Callback or send copy of new license.
Hams, call for our complete 10 pg_ ATV catalog
Eve hin ouneedfor400 9000r1200MHzATV.

CIRCLE 10 ON READER SERVICE CARD
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Numbef 55 on your Fftdbeck card

ABOVE & BEYOND

Anenuator
~ - - - - - - ---,

,,,
,

- - - - '

amplifier like a MAR-1 is used for
the amplifier. It has about 10 dB
01 gain and is followed by a 10
dB-allenuator making the entire
circuit zero gain. Tha t is, the gain
of the amplifier is offset by the
loss in the altenuator pad.

II for some reason the switch
ing relay fa ils to operate, and the
transmitter is keyed inlo the re
ceive path of the mixer circuit with
this configuration in place (Figure
2), two things happen. First , the
power 01the transmitter is allenu
ated by the rece iver amp output
attenuator. redu cing power
through the pad. Second, this re
duced power from the 2 meter IF
radio is applied to the output cir
cu itry of the MAR-1 MMIC ampli
f ier, fu rther re duc ing power
through the MMIC (backwards) to
the input ci rc ui t of th e MM IC
amplifier and 00 to the mixer.

This excessive power was not
kept on for a long test period as
the 10-dB pad which was con
structed out of 1-watt resistors,
would not have stand a fong
transmitter key up. They will take
abuse for a lew minutes or less,
easnv. It is hoped that you have
quickly recoqnized your switching
problem due to your stati on' s

Bench tests show that, even
when 10 walls were applied to the
circuit to test for immunity to high
power RF. the above circuit did
not fail. As predicted the power
was attenuated by the attenuator
and the MMIC surv ived th is
high-power surge.

10368 MHz V' ' 44
MH,__ _ _ _ _ 0 __

2 meter
Receive IF

'" 0

Gl•
Transmit, , 2m

+12V , ,
HT

10224 MHz ,- ,Switchz ::LO ~ : Relay FM/SSB
8-

The worst scenario possible,
even after taking ca re 01 proper
relay-switching circuitry, is to have
the rela y fail to operate , and hav
ing the low-power (usually 1/2 to
2 watts) key fu ll into the mixer.
See Figure 1 for a basic switch
ing circuit. Note that if the relay
fails to operate, the full RF output
of the IF radio is applied to the
mixer. This is usually always "fa 
tar to a mixer, and we term it rear
end mixer blowout. Now, when
thi s is your precious, one-of-a 
kind mixer, what can be done to
prevent your mixer from being
toasted from excessive RF?

;gum 1. tandard lF switching Circuir without protection.
showing direct c:onnection 'rom mixer to IF 2 merer radio. On
IransmiT. the switch operates by placing the anenuator in the

pafh between the 2 meIer radio rransminer and mixer.
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watts 01 power while other rigs are
in the 1o-wen class. The problem
is that , in receive . the mixer cir
cuitry needs to be connected as
direct as possible without attenu
ation to the recei ver circuits of the
2 meier radio for best receive
performance. While in transmit,
the output power of the 2 meter
radio may be operating at reo
duced, low-power rang es. It stilt
needs to be attenuated down to
the + 1o-oem range to prevent
mixer burnout.

The North Te xas Microwave
Society a few years ago came up
with quite a clever protect ion
scheme-a circuit improvement
to the scenario shown in Figure
1. They placed an amplifier and
atten uator in the receive path ,
effectively blocking high-power
RF from a direct connection be
tween the mixer and the 2 meter
radio. A single Microwave Minia
tu re Integ rated Circuit (MMIC)

As yo u know, the mixer only
needs abou t 10 dBm of power to
function properly from the IF de
vice (usually a 2 meter radio).
while the 2 meter rad io is capable
of powers far in excess of 10
dBm. Most HTs will provide 2 to 5

Not to wony. What you are see
ing is the birth of a finished prod
uct. It does not have to have a
machine-milled cabinet with inlaid
labeling. All it has to have is a re
inforced back plate for connec
tion s and some type of metal
enclosure to shield the respective
circui try contained inside. What
comes to mind . in the simplest
form, is the use an aluminum
chassis upside down to mount all
components inte rnal to the chas
sis. Construction is usually limited
to min imum holes drilled in the
chassis to mount parts and Circuit
board s. The back boa rd cable
entry is especially nice in com
parison to loose clip leads and
other cables run about the test
workbench. This pile of spaghetti
has become tangled and even set
the stage for a set of trip wires
that have sent parts flying. It has
happened to me and only clean
ing up our act improves this co
eration. Now that our house is in
order, let's get on to the meat and
potatoes of this month'S column.

reliable. It may test just line on
the bench, but when connections
and cabl es are moved about
there will be lots of lntermrrtents
and other disparaging problems .
We need to increase the circuit's
"survivablllty."

Construction of a microwave
converter. while not intended to
be expensive. does contain some
hare-to-teca te com pon ents .
These can be modified devices
and home-constructed amplifiers;
ho wever, one co mponent sti ll
eludes our grasp for home modi
fication or construction: the micro
wave mixer. Suitable mixers have
been constructed for the lower
microwave frequencies. but lor a
1D-OHz miller, this one item. the
commercial mixer. is considered
-a artum'' or, as I usuall y say,
"Unobtainium." Well, they are ob
tainable but very precious. This
ci rcuit I am about to describe is
designed to protect them from key
up power transients from the IF
source a two meter radio.

VHF and Above Operation

Bullet-Proof Your
Valuable VHF
Microwave Converter.

Well, this is the time for all jol
lity and merriment as Christmas
approaches . I hope you and yours
are all enjoying the holiday sea
sons. Here in California, "sea
sons" are usually defined by two,
the rainy season and the sunny
season . In the summer it' s too
hot, and in the winter irs some
what rainy. This year th e rainy
season lasted unusually longer
into a normally dry month of JUly.
I envy others that are able to en
joy four seasons. Have a merry
Christmas and a happy New Year.

This month I want to reflect on
several aspects of making your
project VHF/UHF converters re
sistant to destruction, or, "Make
It Bullet-Proof." What I mean is
having a construction technique
that embeds some safety mea
su res in irs design to a llo w a
margin of error, or happenstance
factor. Having this factor built into,
say, a microwave converter will
give a you some ve ry valuable
protection to your mixer circuitry.
This one device seems to take the
brunt 01punishment from a con
verter standpoint. The mixer is the
one device that interfaces directly
with the IF system of a two meter
or other transceiver and could be
keyed directly into by the trans
ceiver when an IF switching cir
cui t malfunctions. The effort here
is not to make the simplest sys
tern that will functioo . but one to
which some protection circuitry is
added to protect your equ ipment
as much as possible.

We all have used the brea d
board construction technique to
experiment with different circui ts
of interest. This method is time
proven but has several d raw
backs, especially when we go to
place the bench-tested bread
board circuit into operation with
a quick ' wanoa see it work" atti
tude. This is not a problem for a
quick test. but further cleanup of
circuitry and housing problems
remain that must be dealt with
before the circuitry can be called

C. L. Houghlon WB61GP
San Diego Microwave Group
6345 Badger Lake Ave
San Diego CA 92119



the pad resistors can handle this
on a continuous ba sis. Don 't
skimp here, as using an under
rated pad is just as dangerous as
the receiving switching key up
troub les . I suggest for high
power pad s that you look for
comm erci al heat sinked h igh
power surplus pads rather than
constructing them . Don' t get me
wrong--hom e constructed pads
can work , but assembling a 10
watt non inductive l SD-MHz pad
is a little tough.

They can be constructed out
of multiple 2-watt high.value re
sistors, whose combination pa r
alleled value equals the desired
single resi stor value needed.
The lower value required in the
"t" pad attenuator arms make
this the better selection for home
construction and higher power
pads. See Figure 3 lor resisto r
values used to construct an at
tenuetor that wou ld withstand
several watts of RF power.

let's discu ss the construction
01a 2o-dB att enuator as per Fig
ure 3. From a formula lor a or
type pad with sc-onms input and
output impedance, the arm re
si stance (2 each ) would be 41
ohms and the shunt resistor
would be 10 ohms. Note that
each 01 the input and outputs
read 50 ohms in reference to
ground and the respective input.

144 MHz
(2 meter IF)

FMlSSB

c;:'J

m
2m
HT

,,,,,,,
ISwitch
: Relay

Transmit,,,

+12 VDC
---{O~--

240 Q

- - - -- - - - -
~

,
+12V I

10368 MHz

10224 MHz
LO

Mixer

FIgUre 2. Same drr:uit as /{JUre I , but note /he protectiOn drcvir added forprotection
of /he mixer from faitJre of the swirching drQJit.

These val ues are not stan
dard, and if we construct them
using standard carbon resistors
we can arrive at 40 ohms by par
alleling four tao-onm resistors.
For the to-ohm resistor four 39
ohm resistors are used . A pad or
attenuator so constructed from
eight tee-corn carbon resistors
and four 39-ohm resistors wou ld
yield an att enuation of 20 .093
dB. So you see, by being slightly
0 11 the mark , the tota l value
required is not rea l cri tica l.

The wattage 01 the carbon resis
tors is a selection choice you have
to make. If high powers are antici
pated use 2-watt resistors lor the
arteneator. Reduce the resistors'
wattage as you see fit, to incllJde
2·, 1-, or l t2-watt carbon resistors.
If the pad is constructed from
groups of four 112-watt carbon re
sistors, then the total pad should
be capable of handling 2 watts of
power. The same goes for pads
similarly constructed out of t -watt
resistors equaling 4 watts of power,
and , lor z-watt resistors so as
sembled,8 watts 01power handling
should be feasible.

watts continuous. It will stand the
full 10 warts for a snort interval.
Resistor pad values will have to
be adjusted to suit your require
ments. The 10-dB pad is used
with a reduced power driving
source 0 1 100 mW. If your IF
power is higher, mepad value wilt
have to be increased accordingly.
For t o-watt rigs operating on lull
power, you will need a pad loss
of 30 dB.

Most mixers require driving AF
power of about +10 dBm, so with
10 watts (10 watts in dBm = 40
dBm), a 30 dB pad or attenuator
is just right. When using pads for
this power level make sure that

Rlb :,
R2 '__ _ _ 1

~ - - --

Attenuator-- ---- - - - -

heading alignment, where trans
millers are put on the air for
several minutes at full power. Nor
mally contacts are quite short and
the circuit can survive many such
short , attem pted contacts. The
best part of this circuit is that the
remedy is quite inexpensive.
compared 10 a new mixer.

Sized to attenuate all but
the 10 dB required for

the mixer input

"Just verify these
parameters and
fixes can be built
into the system."

fa ilure 10 transmit, and have
begun to investigate.

The protection ci rcuit , at worst,
will destroy the pad Of aneouetor

and not the mixer. This should
happen only on very long key ups.
Normal operations preclude the

The MAR-l , or similar MMIC,
costs in the $1 range, and the
output receive attenuator can be
made up from 112- to t-watt re
sistors with several resistors par
alleled to make the specific pad
value required. By using several
resreiors. the power handling ca-

long key ups except for beam pability is increased to several
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Tech Suppo rt (619) 560-7008:
1Oam-4:30pm PST

Fax (619) 292·6955

VISA, Maste rCard,
ups COD

Well that's it for this month. I
hope you and yours have a Merry
Christmas and a Happy New
Year. 73 Chuck WB61GP Fa

The RC-740X Band Unit E xp a ns io n Box

Size: 4" (H) x 6- (W) x 5.15 (0)
Power: 13,8 VDC1100 ma minimum
Capacity: Four Kenwood band units:
28 MHz. 50 MHz. 220 MHz, 1200MHz
Empty Weight: 2 Ibs
Remote Mount Compatible
Compatibility: Ken wood · 141A
' 742 A · 641A · 642 A · 942 A

CALL (800) 560-7234
Now Available at HAM RADIO OUTLET

R - C - S - I
Radio Control Systems, Inc.
8125-G Ronson Road, San Diego. CA 92111

World Wide Web htt :llwww cls,comlbrowse/rcsi

The Re -?4QX has been designed to accommodate those Hams
who require more capacity for their dollar. With it, you may install
up to four additional units. This allows you the option of having all

six bands , either mobile or at
your base station. No longer
must you decide which upgrade
band units you will do without.
Purchase any or all four of them.
The R C· ?4 QX has been
designed with the Ham in mind,
allowing you to install it without
modification to your Kenwood
radio. Simply fo llow the clear
instructional guide and you will
be up and ready tor that elusive
OSo.
Regularly $399 NOW

S299~~~,

Figure 3. Anenuator values for poSSIble loss calculatlOfls to anenuate RF
power of transmitter and receiver protection circuit.

and I feel sure it will not be
missed with the benefits de 
rived from the mixer protection
circuitry.

Attenuater

'- R1a-- i:flb-', ,
~ , ,
, ,
,

R2
,, ,

" - - - - - --- '
Combinations

Attenuation AI A2 AI R2

10 dB 26 n 35 n 2 each 2 each
51 U 75 n

20 dB 41 n 10 " 4 each 4 each
160 " 39 "

30 dB 47 n 3.2 n 4 each 4 each
160 " 13 "

Notes:

(1) Tie multiple resistors in series or parallel to obtain non-standard
resistance values.

(2) Use only carbon composition resistors to avoid RF reactances.

(3) Use 112, 1, or 2 watt resistors as required lor your power needs.

.

Failure to check this one pa
rame ter cou ld yield you some
surprise . One of our microwave
group members did blow up a
mixer in just the manner de
scribed here. It was a cho ice
mixer. It was destroyed because
the receiving preamplifier string
was capable of providing +20
dBm output (that's 100 mW)
when the input circuit was driven
in to saturat ion . Imagine a
preamp putting out 100 mW.
That 's a nice transmitting ampli
fier, but for the poor mixer that's
twice the maximum RF driving
power and almost certain to over
dissipate the signal diodes in the
mixe r forever.

Prevention of th is scenario r - - - '--- - - - - - - - - - - - --'--'-'--'--'---'--- --=
is simp le: test the amp l if ier
strings that are to be used to
gether before connection to
pertinent systems. Know what
th e capabili ties are even In
modes of operation that you
don' t expect to use . Just verify
these paramete rs and fi xes
can be built into the system .

What is the fix fo r an over
powerfu l RF preamplifier with
too much gain and high-power
output? An examp le of th is
type of amp lifie r would be a
CATV satellite l NA amplifier,
or simi lar for other f requen 
cies . T hese amplifiers have
very high gains needed for sat
ellite work, and while they are
convertible 10 amateur bands
and other se rvices, we need to
wa tch out fo r app lications
whe re the excessive ee temte
gains used for terrestrial use
might be detrimental. In any
case the fix is simple ; connect
a 10·dB attenuetcr if you ex
pe rience high-power outp uts .
This will reduce that excess ive
power from the 100 mW power
to a comforta ble +1 0 dBm
power level tha t is safe for the
mixer. The extra gain in the
amp lifier was soaked up in the
attenuato r, but wi th "extra"
gain you had some 10 spare,

capabi lity does the receiving
preamplifier string have when
operating under saturat ion RF
Input condit ions? Most small sig
nal devices will not make good
high-power output amplifiers and
usually saturate before zero to
+4 or so dBm is reached. This is
well within the safety range of a
mixer 's pe rformance ecceo 
tance parameters. The maxi 
mum is typical to the LO power
which is near +1 0 dBm for most
mixers.

The othe r problem that could
happen, when using a very high
gain amplification string amp, or
a converted multiple-stage am
plifier, is that it will amplify its
heart out and give you maximum
gain before it goes into satura
tion (if it survives). The point to
consider about protection to the
front end of the mixer is, What
max im um power ou tp ut

I can't stress this fact enough.
These resistors should be car
bon-composition types to pre
vent unwanted reactances that
come from non-RF-type resis
tors, like wire-wound types. They
exhibit an RF inductance to the
circuit and should not be used.
As a matter of fact, some small
value types could be used for
small value RF chokes. Use the
carbon-composition types and
all will be just fine.

Another type of mixer trouble
may not be related to RF driving
power and switching circ uits . In
deference to "rea r-end mixer
proble ms" th is one could be
titled "front-end mixer destruc
tion ." Front -end mixer troubles
are the same product of over
loading the mixer with input pow
ers (e xcess AF leve l) of
sufficient magnitude that it over
dissipates the mixer with RF and
destroys the mixer. This sce
nario is the same as previously
described before, but now ap
plies to a mixer that seemingly
is protected by the RF preampli 
fie r and does not uti li ze any
switching circuit ry. What then is
going on?

What is happening is that the
RF preamplifier used in applica
tions like this are stacked, or are
capab le of significant gain, say,
in the 30 dB or so gain ranges.
Because of this high gain the
ampl ifier might be capab le of
high output AF power like a
transmitting RF amplifier. This
condition can happen when the
receiving preamplifier is sub
jected to very high input power
levels approach ing saturation .
These levels are easy to create
when multiple stations are oper
ating on the same hilltop near
each other. Just imagine the in
put powe r that a receiving
pream pl ifie r is subjected to
when, out in the field, you turn
your dish antenna towards an
other amateur's dish when he is
transmitting. Not a good thing to
try. I blew up a very low noise
single ·stage amplifier doing just
that.

73 Amateur Radio Today . December 1995 57



Some of my groups made
excellent charts and posters
showing thei r wo rk. When they
made their presentation to the
class they were we ll prepared
with visual aids an d lots of
"teacher tools" to make their
points more clear. II

fuse works. Then we will make
one for ourselves. An electric fuse
is a protective device for the elec
trical system. The fuse is a soft
metal , with one point having a
lower melting point, enclosed in
side a fireproof container. When
there is a problem inside the elec
trical system, such as, a short cir
cu it or too many appliances
operating at the same time, the
fuse will melt or blow, breaking
the circuit. This blown fuse indi
cates that something is wrong
with the circuit and should be cor
rected. In the case of a short cir
cuit, the short should be located
and repaired. Wha t should be
done if the fuse blows because
too many appliances are
operating at one nme?"

Procedure: Disconnect the
light socket and insert in its
place a piece of thin tin foil. We
now have our fuse . Let' s see
what happens when a fuse
blows (melts). I will turn the
switch to complete the path of
the electrical ci rcuit. What hap
pened class? Correct, the thin tin
foil gets warm and melts , break
ing the electrical circuit. What
happens when a fuse blows at
home, school?

1f1~e,
. I, , ..

Photo B. The children used charts and other
inSlr(JCfional aids to demonslfale their

circuits. That's Vinny (7th grade) on the left,
and Joe (6th grade) on Ihe right.

Materials: The switch used in
the above activity, and a piece of
thin tin foil.

Int roduction to the c lass: "To
day we're going to learn how a

Variation: Divide the class into
groups. Duplicate the directions
for making a switch and have
each group make an electrical
switch as a project. The groups
will know if they followed di rec
tions correctly if the light bulb
lights up.

Procedure: Take
6 inches of the insu
lation off one end of
both of the 20-inch
long pieces of wire
and 2 inches off the
other two ends. Also
take 2 inches of insu
lation off of both
ends of the 11-inch
piece of wi re. Wind
the 6 inches o f
un insulated wire
around one end of
the popsicle stick,
one wire on each
stick . Nail both ends
of one stick firmly to
the board. Nail only the wireless
end of the other stick to the board
(do not nail down firmly) so you
can tum the popsicla stick. Attach
one end of the 11-inch wire to a
light socket terminal and one end
to a battery terminal. Attach the
free end of the movable popsicle
stick to the other light socket ter
minal. Then , attach the free end
of the stationary popstcle stick to
the other light socket terminal. In
sert the light bulb into the socket.
Tum the movable popstcle stick
so its uninsutated wire touches
the uninsulated wire of the sta
tionary popstcle stick completing
the ci rcuit and lighting the light
bulb .

When your students have mas
tered the skills you require from
the above project, let them try this
next one at home and then show
and tell the rest of the class their
results. "How Does A Fuse Work"
is a natural follow-up activity,

Purpose: To learn how a fuse
works.

(2 inches thick) , a
eo-wen light bulb, a
light socket to fit the
light bulb, #6 dry cell
battery with termi
nals, wire cutters, 2
popsicle sticks, a
hammer, and three
nails.

-

,

I ,. J<,e r:I'
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-, . \
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Hands On For Fun!

Purpose: To make an electri
cal switch and show that it works
on the same principle as the
electrical light switch.

Mater iafs: Three lengths of
light insulated wire (one piece 11
inches long and two pieces 20
inches long), an 8 x 8 inch board

simple ones that I use every term
because they are effective and
the kids really like them. The fol
lowing two projects can be
adapted to any group in grades 4
through 8. Every child in the class
should be able to participate on
some level; or it can be done at
home for extra credit.

The book Inquire by Educa
tional Service, Inc. has a good
lesson for "Making An Electrical
Switch."

..r '
-c

• •f .. ,

" 'iXJ f.e( .\.., ,.
" \-- ,pl ·~ (0-.,'

jct~ f '\ ' .,!" j
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Photo A. Home-made te legraph keys from milk
cartons were a follow-up activity.
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HAMS WITH CLASS

Carole Perry WB2MGP
Media Mentors Inc.
P.O. Box 131646
Staten Island NY 10313-0006

I'm always looking for new
hands-on projects to do in the
classroom , but there are some

New term; new kids; new ideas;
and of course old problems. Ev
ery year it seems that we who are
on the front lines with young stu
dents must keep coming up with
new ways to get their attention,
and new techniques to test that
they have indeed learned the ma
terial. The teacher of ham radio
in the classroom, fortuna tely, has
many tried and true experiments
and demos at his or her disposal
to help get the concepts across .
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CARR'S CORNER

1B) 450-ohm line

IA) 300-otIm TV line

•

F9Jre 3. Half wavelength /oIded dip:JIe.

=
,- -

•

(HighText Publ ica tions , mc..
P.O. 8 0 x 1489 , Solana Beach,
C A, 920 75 : $19.95). II you
want to buil d a fo lded dipol e,
th en I high ly recom mend th at
yo u review that materia l.

The azimuthal pattern 01the
lolded dipole is a standard "f ig
ure-B," very nearly the same
as fo r regular dipole antennas.
In othe r words. it is bi-direc
ti onal and transmits broadside
to the wire : there a re two nulls,
one 0 11 each end of the wi re .

Folded Dipole Beam
Antenna s

Over the years it became
popula r to make beam anten
nas Irom fol ded dipole anten
nas. A weu-cestq nec. pro perly
ins ta ll ed two- element direc
tiona l antenn a refoc uses th e
figure -8 pa t tern of the half.
wavelength dipole Of fOlded di
JX>Ie into a single direction, resulting
in a gain of about 3 dB (ideally). A
3-dB gain is equivalent to doubling
your transmiUer power. The actual
gaInwill be somewhat less, in most
cases, because of installation or
design difficulties.

The antenna shown in Fig 
ure 4 uses two folded dipoles ,
installed parallel to each other
about one-eighth wavelength
(Ji8) apart . One lo lded dipole
ac ts as a reflector and the
o the r as a d ri ven e lemen t.
Whi ch i s wh ich ca n b e

._ ~W

sea .."

Figure 2. Round Robin Marconi antenna,

losses. By supplying a re turn
line , the radiation resistance is
raised from 10 or 15 ohms, to
some thi ng on th e order of 40
to 50 ohm s- which makes it a
good match to 52-ohm coaxial
cable.

Folded DIpOle

The fo lded dipole (Figure 3)
i s one of the most popula r
twin-lead antennas. It's a hall
wave length dip o le mad e of
twin-lead. Note that the pa ral
le l conducto rs at th e ends of
the antenna are tied to gether
(an d soldered , by the way) .
The feedline is connected to
the folded dipole in the cente r
01 one of the cond uc tors. If
300-ohm twin-lead is used as
the t ran smission l ine , the n it
can be connecte d di reclly to
the radiator element. But if yo u
want to use coa xial ca ble to
feed the antenna (which is a
heckuva lot more convenient),
then use a 4:1 b alu n tra ns
former between the coax and
the antenna 's feedpoint.

For low and moderate power
opera tion , the folded d ipo le is
a reasonable choice for hams.
It has a bit more ba ndwidth
than the straight dipole , so is
easier to use without a lot 01
adjusting 01 the antenna tuner
(especially with modern ri gs
that have a VSW R shut-down
ci rc uit). On the ne gati ve side,
th e typi cal folded d ipo le is
somewhalless robu st than the
standard dipole. Unless spe
cial measures are taken . the
tcroeo dipole may very well
com e faUing down in winds a
bit more than a gen tle breeze .
Some 01 those specia l mea 
sures are discussed in detail
in my book Joe Carr 's Receiv
ing Antenna Ha ndb ook

The "Quick 'n' Dirty" Twin-lead
Antenna

The antenna shown in Fig 
ure 2 is one of the first that I
ever used (when a mentor,
W411 , gave me a roll of tw!n 
lead wire) , after seeing it in an
early edition o f Bill Or r 's
(W6SAI) Radio Handbook. I
ran this type of antenna out a
b ase m en t window, and a t
tached the top end to an old
pine t ree , and the middle sup
ported by a 2X4 nailed rather
uncerem onious ly to a to ol
shed on th e back of the house.

Basically a qua rter-wave.
length "Round Robin " Marconi ,
it consists of 30D- ohm or 450 
ohm tw in- lead t ran sm iss ion
line with a length of 234/F........
Thus, for 40-melers the length
would be about 32 feet 6
inches long overa ll. The 52
ohm coaxial cable is con 
nected such that the center
conductor goes to one co nduc
tor of the twi n-lead, and the
shield goes 10 the o ther. If you
desire , ground the shield of the
coax , as well as attach ing it to
the twin-lead.

The "Q u ick 'n' Dirty· (or
' Round Robin" as my mentor
called it) can be installed a t an
angle (as shown) , al though I
suspect best performance oc
curs when the wi re is straight.
In th e version that I had , there
wa s only a small VSWR with
one bend that put the vertical
and horizontal segments at
about a 120-degree angle.

This an tenna works better
than singl e conductor Ma rconi
an tennas because reeutar
Ma rconis sutle r from ground

CDC

Twin-lead t ransmission line
(Fi gu re 1) i s generally qu ite
cheap, and can be used to
ma ke a variety of di fferent an
tenna types ... as we ll as be 
ing used to carry signals back
and forth between the rig and
the antenna .

Figures IA & lB. Twin -lead line

Joseph J. Carr K41 PV
P.O. Box 1099
Falls Church. VA 22041

Figure 1 shows two popular
va rieties of twin-lead transmis
sion lin e . Th e va ri et y of twin 
lead shown in Figure 1A is
30D-ohm te levision antenna
tran sm iss io n line . TV-style
twin-lead has small diameter
copper conductors separa ted
by a rubber or plastic insulat
ing ma terial , all molded into
one piece . This type of line is
quite light for transmitter use, but
will easily handle power levels up
to a couple hundred walls. I know
only one person who routinely
used 300-0hm twin-lead on a kilo
wall rig . and he claimed it ran
uncomfortably hot to the touch!

A th icker. wider, and tougher
form of twi n-lead is the 450
ohm stuff shown in Figure 1B.
Th is l in e usual ly has square
holes cut into the plastic in su
lator separati ng the conduc
tors in order to reduce losses .
The aso-cnm line can be used
at higher power levels than the
300-ohm line . and is a reason
able replacement for a 6OO-ohm
parallel, "open-air," tra nsmi ssion
l i n e ca lled fo r by some
antenna designs.

Some Ham Antennas
Made From TV Twin
Lead
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We specialize in CB radio modificat ion
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performance accessories. Thousands of
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ELECTROMAGNETIC FIELD METER
Reduce e.polu r e to potenllilly hl rmful

electromlgnetlc fields. AlphlLab 'a hlndheld T,tField"'
Meter me.surel AC electric Ileids. AC mlgnel lc f ields
.nd radio/mk:rowlYe power densIty. Find ground fau lls,
AC eerrent wlrel or measure hIgh-field generalors w ilh
the Magnellc sening (.2 - 100 mllllgauSl, 60 Hz); Identify
poorty grounded or shielded aqulpment. high VOT 0'
fluorescent Itght Ileids, distInguish hot II I . ground wires
with Efeclric s.ltlng (.5 - 100 kV/m. 60 Hz); measure
antenna radl.t1on patterns, Ie.ky microwava ollens, ete.
on RFlm/crowan setting (50 MHz to 3 GHz, .01 to 1
mWfcm2) .

ElectrIc and magnetic lellings ate omnidirectional.
measuring full magnitude 01 f ields wllhout Ihe need to
reorient the meter. Price 01 $145 Includes delivery and
one-year wlrranty.

A1phalab, 1280 South 300 w e st. Salt Lake City, UT 84 101 . call
800-769-3754 O R 801·481·9492 lor speedier service or f ree
1rt8fClture onelec1romagnelic radiatiOn health risks.

73 Amateur Radio toaer » December 1995 61



igure 4. wo-elemenl toIded di~

beam features revefSibie directivity.

changed by us ing a dou ble
po le , doub le- t h row (DPDT)
swi tch at the point whe re the
two feed lines come together.
Th is swi tch mus t be heavy
duty, even for moderate po wer
levels. I've seen a la rge li ght
switch used in this manner. A
pair o f ' tnree-wey" AC power
swit ches , ganged wi th a bra ss
rod to make the ir toggles work
together, ca n be used .

So why d o yo u w ant t o
change which is the reflector
and which Is the di rector? It 's
simpl e: this ante nna Is bi-d i
rectional, but only one d irec 
ti on at a time . The antenna
transmits In the di rect ion of the
one that Is excited, with the
o t her elemen t acti ng a s a
paras it ic reuectcr. Reversing
the ro les of the el em ents re 
ve rses the di recti on . In an
ideal beam, the ref lector would
be a tad longe r than the driven
element, but in th is case they
are the same len gth which
results in a bit of de terioration.

11 i s very impo rtant on th is
antenna t o ma ke th e t wo
feedlines exactl y the same
length, even if it mean s wast 
Ing a bi t o f wi re on on e 0 1
them . If you want to feed this
ant enna with coa xial cable ,
then the 4:1 balun transformer

can be placed at the common
terminals of the OPOT swi tch .

An old favori te with the twin
lead crowd is the ZL-special
shown in Figure 5 . This an 
tenna is very much li ke Figu re
4, except that the two fo lded
d ipo les are co nn ec te d to
gether with a pha sing harness
made 0 1 300-ohm twin-lead .
Spacing is about lIS to 1/4 ,

..,.----- ,-,- ---- - -"--'---,'---------. r- ~ ----_._, . ,,~,
,----'- --, . ., ,
---~. --
o -,'

igure 5. ZL- pecial,

while the mos t usual prescrip
t ion for the ph asing harness is
to make it e ither 1/4 or 31/8
long . Keep In mind that the
elec trical length is shorter than
t he ph y s ica l length b y t he
amount of th e veloci ty teeter of
the line. If you want to make a
1/4 phasing harn ess with line
that has a veloc ity factor of
O.SO, then the ph ysical length
would be :

246V/F.... . (246 X O.SO)JF-.
'" 197/Fw<. ,

Contacting Me

If yo u don't hea r my elde rly
TS-430 bark ing out CW on 40
meters or 20-meters, or occa
s ionally SSB on r s-metere.
then try writ ing to me at P.O.
Box 1099 , Fa ll s Church , VA
2204 1 . Or , i f yo u a re a
cybe rspace surfer, then con
t ac t m e v ia E-ma il at
cerrjj e ecr.cc m. EI

ADVANCED SPECIALTIES
New Jersey's CommUflicaIioflS Store
AUTHORIZED DEALER

'.mat.ur Radio. Scanners· Book.
• Antenna•• Eleclronlc Kits •
Tune.... Flit. .... Acc_.ori••

Larsen. ANLI - Dlawa - Maldol
Ram.e,. Kit• • J-Com • Valor Pro-Am
RMS • Vectronlc•• Ameco & More

O pen MonoS'"

114 EUell Strut LodJ. NJ 07644
.3 (201)-VHF.2067 is.

TodlfY'. No-Tune
Multlbllnd Antenna

Display Your Ham license!
New! u llslgn license Plaque
" Too. toIll ~ i.,l,," I. t Olntr-art lin""
• M..d..... dl "" woo4 ._nlS,01l sIIlK~

• MHl FCC$lllioRR, _ul.-nlS~ ' 1.3
• 6rHt Ilfl l~H! VI lli sIIi, ~i fM1

• $otl.lKti.. h .,,","' ...._ .
h

Only U9.95 · ' Ho.,,, ..... -.-~ C61" Wtitt T.,1
~800 573-7388
5' wc.r.- St, . 325, c.nm. III 8"051

CR:U: 92 ON READER SERVCE CARO

-

CIRCLE fit ON IlEADE.R SERVICE CARD

Spectrum ElectrOflIC Prod· 10 iodude IIOICe 100r. DTMF
U<1s introduces lhe W<Xk1, Control ar1d programming,
l"s t har>dhe id repeate, coo· Mng a nd time 'OIlI timers .
troller. No larger than most Dig ital Vo ice O pe ra ted
nandheldrad>os, the HRC· l 0 Sq uelch ( DVOS"·~. tere rn
converts asongleOfdual-band el ry looes, and prlVare voice
radoo inlo a~ leatured _ mad sIot_ $299
pie. Of <t.lpIe. repeal.... sys- Pnone llOO-566-27M

""",Key lea1lnsoflneHRC· FAX 40tl . 38 6021 A

r-US__~'h~_i~P~='ng e!"l!ge_,_: $3o.oo__,._,_t~__tlM_ M_I, _, I'_$lppi and $25.00 for Central and Western stiles.

t .r. B RAIBEAM ANTENNAS INTERNATIONAL 'F~~, de~,' ~II

. -Iii ., ' 2328 East Van Buren 51. Suite 131 , Phoenix, AZ 85006 (60 2) 244·1913

The Raibeam eats yagis for lunch!1

..·...,...._PlI·
~

IIIIIIH~/IIIIThe 2 element "Mighty
-

The RAlbeam does not employ a reflector but
uses two critically coupled driven elements
Iinstead. High gain and excellent frOflt·lo-back

Iratios are a natural re'SUt of this lJlique driving
system as both elements phase reinforce the
foreward lobe only, producing a clean high I ~~~_~~

intensity uni--directionat pattern with a narrow
vertical beamwidth_Actual tests have shown
that by itself. the RAlbeam 's 'bi-penodic"
critically coupled dual driver will produce
greater than twice the directional gain of a 2

. element yagi, ful bandwidth FfB ratios 01up to
~O_dB _O!.!"ore, and receives up to 10 dB less !'Cisa! Oll" long boom .( element models wil l cot perform yagis of up to twice the boom Iength_AI

Mode4 Type Boom i&n. Price are engineered to the highest standards using high qua~ty materiels and stainless steel
RB--210 2 e1 10m 3 60: $19995 hardw-are. • We guarantee that the Raibeam win outperform any yag; o f equal boom
RB-212 2 ell2m -415 5209 95 length or you may rerum it for a fun refund••• no questions asked!
RB-215 2 el1 5m -495' $229 95
RB-217 2 el 17m 5.65' $2-4995
RB·22() 2 eI 20m 7. 12' $29995
RB·406 4 el6m 140' $2-49.95

"-_ Ro,B-410 4 er ton 240' $399.95
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• Packet Radio .
Portable & Affordable!

,/Ft11wle Voice & Sound Effects
,/Progra11U1ltlbk Counts)" Tones
,/Programnwble Cales and Timers

Fealurrs Ifl clud~:

,/ Voiu SYlIlhesiur
,/ (4 [2) Ward Vocabulary
,/ Twelve Voice Messages
,/ Two Voice Identifi ers
,/ CW Identifier
,/ Full Feature Auropatch
,/ User Speed Dials
,/Emergency Speed Diats
,/Reverse AU10patch
,/DTMF Key Pad Test
,/ DTMF Repeattr Access
,/D1MF RepeQttr Muting
,/ (56) Control Functions
,/Remote Control Swirches
,/Hardware Logic InplUs
,/ DVR Controller Ready

Write or Call / or a brochure describing tM (:.4T-3OO Controller,
including schematic, voice word list, and comrai functions.

Computer Automation Technology Inc.
4631 N.W. 31st AI't'nue. Suite 142

Fon Lauderdale, Florida 33309
Phone: (305) 978-6[ 71 - FlU: (407) 488-2894

1J1u rnN: roi@'"urramp.com

CAT~300 Controller Board $299.00 Wired and Tested

Aa~"tiOll R~p~aI~r (h'"~n

FifIQ/ly a repeater conirotier ~;th a T1 voic, S)'nzhniur and full
f~alU" outapatch incredibly prictd at $299.00.

ICAT-300 Repeater Controller I

* VHF. UHF. HF u n·l)

* Simple InstallaUon

*Smart l>ogTM T imer

* Per fect For Portable

* No Exter na l Power

* Assembled & T ested

400 Daily Lane
P.O. B Oll S210 1...80Q-88AYPAC

Gnlnu P<>ss.. OR fIIP.!!!P. 1-1100.822-'1122.
91521 ..... ( S03) . 74-6700

Model DP-(
Packet Modem
Mad~ in U.sA.

WhethO!r you're an experienced packeteer or • newcomer wanting 10
explore packet for (he fiullime, this is what you've been waiting for!
Thanks 10 a breakthrough in digilal signal processing, we have
developed a tin y. full-featured, packet modem al an unprecedented
low price. The BarPae Model 8p·1 Ira nsform.~ your PC.co mpatible
co mputer i nto a powerful Packet TNC,
capable of supporting sophisticated features
like digipcating, file transfers, and remote
terminal access. NOW is the time for YOU
to join the PACKET REVOLurIO~!

I~I
CIRCLE 2W ON READER SERVICE CARO CIRClE 268 ON READER SERVICE CARD

Get ANew Image

THIS IS NO MIRAGE.

PC HF Fax Plus $129

PC HF Fax Plul is a limple, yel
comprehensive HF I ystem that
rece ives Fax, RTTY, CW , ....:I
AMTOR on IIIl IBM PC or
o;:cmpaIible. It ir'ocJudel .. FSK
demI:>WlatOf. 1dvenl*l 1igr\lM
processing~., I\.IlQr-.l

-..:100cassette. end~t.
I eI'eo9i oce ............ JuIl plug
_ demodo " "'0'" -.0 a serial
pan. ioslaI a-- sol'I\o•• end
get _ and ¥ivicI~ 00

"'" ec
PC SSTV S1 49.95

Have It All For Only S199.95
For a _ bmII __ otrel'l'"lg both softw• • P"d'''9'''' wilrl alinglle FSK rrlf;)dei ll
1<:r ur>d8r $200. ThIs CO'l'Dr\alJorl otr..... 1el you --.d .-.:l ,eoei•• 1he pop'. HF
;mage and~w_soon modes

Can 00' _ . foo, .... free cat.loQ. VIla and _llH'Card welcomed.

PC Slow Sc.an TItleviIlOl"l is a
c:omplele l)'SCam lor sending
and rec:eiving lull color _eur
SSTV. The pack"118 indt.Il:Ies
an SSTV FSK modem, SSTV
software, image ClIplure
utilities and relefence manual,
All popular formall ..e
supported inctvd,ng Robot,
Scottie . Marton end AVT. The
s)'Slem ntQUires a 286. 386 Of
faster PC WIth VGA or S<4*
VGA dlspl.ey.

Sof'tvvare Sys'te ... ting
615 S. EI Camino Real, San Clemente, CA 92672
Tel.(714) 498-5784 Fax.(714) 498-0568

$ :339
$ e B 9
$ 2 S 9
$ 349

[Bmet ere]

[8 m e tera]
[820 M H z]

[70crn]

DXP -L180
DXP-V17S
DXP-V82D

D X p..U 1 SO

ThIs J8 real . T eieeee OXP EOrTlphfi......,. It's e r.....ny the
beat VHF arnphtler .. round . Unsur p aased
c e rnene eerei-rev er qualIty. P l"'ic e . Perforrnanca .
Feetur'~""_ And rnade in the U SA. It's the a rnp lifier
everybody waott!l to own. N ow available tor S . 8 .
820, B n d U HF.

TELETEC
1D1D1CBpttBlBaulevsrd

WBke ~onBst;. NC 27587
Tel : "{ELXJ'<I"J 77B-0551 F a x : (91 B] "550iSE'l-S61 SO

VISA/MASTER CARD

N e w for 1 SS6 _DXR ..rnplifiera. S srne d e s ign a n d
f e atures e x c e p t 1 c::x:J% continuguB dyty evcle .
Rece iver p re" l'T'lp ld'ie Nl for a Ubands also available .
Cell for d etails . aale for Arnatuer Deps",",eot;.

CIRCLE 250 ON READER SERVICE CARD
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"Fi rc SchemaIic lot the Rrr

Number 64 on your FH<lbeck card

QRP

The bas ic ci rcuit can easily be
changed to provide a battery sta
tus indicator. Instead of feeding
A2 with the AIT voltage from the
MFJ rig . use a stable voltage ref
erence source such as a LM336Z
5.0 diode. Again, remove the two
diodes and in their place ins tall a
1k-ohm resistor. By using two
LEOs. you can set one compara
tor to give you a green OK for the

Tofancy ttlings up a bit. instead
of the junk box LED, how about

using a ts-coror LED instead?
This way you can tell what dtrec
tion the AIT is set. You will need
to remove the two steering ocoes
and insert a current -Hmitinq resis
tor in their place. Any value from
470 ohms to 2k ohms should be
fine.

MFJ mono-banders, but you may
be able to lind diverse uses for
this project.

In a nutshe ll , one c p-emp
monitors the voltage generated
by the AIT con trol when it is
moved from its center position.
When the AIT con trol is moved,
the vol tage across it changes. By
comparing the AIT control vol tage
against the reference voltage
generated by the two pots. the op
amps will switch states, lighting
the LED. How tight you set the
two reference pots will determine
where in the AIT control the LED
will light.

I have not given this circu it a
try, but have used voltage com
parators like this one for years. If
you have trouble with noise or AF
getting into the comparators, tack
on a 0.1 ·~F capacitor at the junc
ti on of A3/A 1 and th e voltage
reference pots .

Here is one more add-on cir
cuit for the popular MFJ QAP ra
d ios (Figure 2) . Th is c ircu it
watches the AlT voltage and will
tell you if the AIT is active or not.
This c irc uit comes from Pa ul
Harden NA5N. Basically, the cir
cui t consists of two op-amps (in
a single a-pin DIP package) which
constantly monitors the AIT line.
The ci rcuit is designed for the

The schematic for me modi
fied AIT is shown in Figure 1. The
PC board I laid out is not as small
as Dave 's version . Instead of
standing ttle resistors and diodes
on end, they are laid down flat.
There are no mounting holes
you can use double-sided foam
tape or hot melt glue.

and every circuit. The PC boards
"sboulo" be error free. Keep the
hate mail down to a minimum if
the boards don't wo rk as they
should. However. if you find a mis
take , by all means let me knOw
and I will correct tne files and re
place ttlem 00 ttle BBS. I would
check and double-check any art
work before committing to a large
run of PC boards. I'm sure you
may need to tweak a few of my
layouts to suit your needs or
requirements .

The first circuit is a rnonnca
tion of last month's AIT by Dave
Benson , As I mention ed last
month, it would be rather easy to
buil d on a AIT "on" LED to the cir
cuit. Well that is exactly what I did .
I also put on the PC board lots of
pads to make connections to and
from your transceiver as easy as
possibl e . I added some
decoupling ca pacitors to the
Vee pin of me 4066 for goocI
measure.

Low Power Operation

On America Online , the files
will be in the ham radio SIG.
CI ACAD, while a commercial
product retailing for about $1 ,000,
is also available from born ser
vices, runs under DOS and re
quires at least 4 Meg RAM and a
hard drive. CIRCAD will not run
under windows. The demo ver
sion does work and will generate
arrworx. However, there is a limit
on the number of ICs that can be
used and it will not generate ei
ther the gerber or dri ll files. Other
than that. the demo vers ion will
work just fine to ' fine tune" any of
these smaller projects. I'll have a
co m plete re view o f C I AC AD
coming next year. Look for it.

One last note about these PC
boards. I do not have the free time
required to build and try out each

There is also another added
feature. I will upload all the files
in a PKZIPped format to both
Co m puS erve and Ame rica
Online . The files will be in the
Ham Net SIG hiding within th e
QAP section library files. Use the
key word "CIRCAD" to locate the
files in the libraries.

prot otype board . make ccrrac
ucns. make another set of PC
boards, make corrections, and so
00 until the finished PC board is
accurate . Needless to say. that
takes a lot of time and mooey. By
using CIRCAD, you generate the
schematic, import Ihe net list,
autorou te the board and you 're
done .

I a:- ...0 0'" ...() I
b. ,

0 ~,0

9~
00

[E'" -..
l!

::oo~\-_._-- :J
F9Jf9 10. FOiIpaJtem"7Oithe 4040RIT.

There 's nothing quite l ike
spending quality time working on
a lew simple circuits. You gener
ally can gel a hehy helping of the
warm luUies when even the sim
plest d rcuit lunctioos as planned.

So, let's take a look at several
simp le c ircuits you ca n build.
Some are modifications to com
mercial rigs , others are stand
alone projects.

This month, I've also sta rted
something different. Since many
of the best ci rcui ts are simple,
there's usually no PC board. "Just
use pert-board" is the battle cry
we hear all the time. Well , I've
been working on this long-time
problem Irom my end . Starting
with last month's AIT for the Small
Wonder labs rigs. I've laid out the
schematics usi ng a PC board
CAD program called ·CIRCAD,w
whictl has the ability to generate
a ' net usr' alter the SChematic has
been laid out. By using this net
list featu re, it is possible to lay out
a PC board and be fairly sure it
will work . Provided the schematic
is correct that is! The PC board
will only be as accurate as the
schematic. I've found it hard to
change from my oid way of mak
ing PC boards . First , I build a

Micha el Bryce WBBVGE
2225 Mayflower NW
MassillOn OH 44646
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battery. The other comparator will
light a red LEO when the battery

times. You will need the demo
version of CIRCAD to view or
modify the files. CIACAD is avail
able on both systems.

I'm currently working on putting
together some modifications to
the Ten-Tee Century 21 series of
rigs. There seems to be a rather
big hole when It comes 10 modi fi
cations and fixes for this classic
rig . Although not a QRP trans
ce iver by any means, many a
Century 21 has been put to use
by QRPers. Hyou have any mOO
ficalions tor this rig, by all means
send them to me. Fa

8 I voltage cIeloclor

output from a SWR bridge, you
could easily adapt the circuit to
warn you of an excessive SWR
on your portable antenna. This
really is an easy-to-use circuit and
it s use is limited only by your
Imagination!

As I mentloned ear ner, both the
PC and theschematics will be up
loaded to America Online and
CompuServe. Both will be hiding
with in the ham radio SIGs. On
CompuServe, the files will be in
the QAP SIG l ib rary inside
HamNet. Both f iles will be
· zi pped· to speed down load

voltage drops down. You select
the voltage points by using the
two pots. Although I laid the e r
con out for single tum pots, you
might want to put in 20- turn
trimmers to make setting the
reference voltages a bit easier.
Also, by adding a resistor 10 the
top and bottom of both pots,
you can expand the voltage di
vider, making the setting of the

reference points easier stilt. even
when using the sing le-turn
trimmers.

Although you would need an
external op-amp to boost the

..J
-0

Figure zo. Foil pattern lor a RIT
'IOItage detactor for MFJ ORP raC1iOS.

,i .... S,l, I

216.97.1961

21697• .9506 W:

Our products are
made in the U.S.A
and carry a \WI)

year warranty, Cal
lor adcilional no.

The P-1 500
. 15- I 5OQ wans
. 1.8·30MHz
. lntemal ccqJIer
. SWR alarm
. """",.

(3.5". 4' • 41
. 12VQC powllf

$219.95

CIRCLE 5 ON READER SERVICE CARD

Next Day

9310 UIII, Mounlain Road Kirtland Hills,OH 44060 USA
Avalg b" !rom AES, Henry R, dio , nd ARW!

The P-3000
. 15-2,95ll;W
. 1.8·»1Hz
•Remo/e CO\4)Ief

..... SWR "'"

. 12VDC power

$299,00

~~ (~~i~.]
••; : _..- ..,-
J ! m, : )

" "",>0,,,

AF Applications, Inc. makes unique wattmeters that give you accurate information
about your station's most important param eters : Output power and V.S.w.A.
Ch oose the one that meets your needs. Order today!

800.423.7252

. ,
WIRELESS CABLE · ITf"S . MMDS
ATV _ INTERNATIONAL _ .... AND
Ampl;l;. ... . Ant....l\8$ • Boo"" • Component.
FlU• ••• S y . tem • • V ideo Produ ct .

• R~ F ' . q ""y 1990 · 2 700 MHz
• C<ohle R dy - V H F · U HF OI.IlpY1 8
• SASE For ' FREE' Calalog 0< Sood $1

PHILLlPS·TECH ELECTRONICS
""",i:;i""i;;! POBo. 8533' Sconsdale . AZ 85252
='7_~ O RDER LIN E S OQ-SS O- MM DS
c ' "' Gnol~ CATAlOG f ltFO 6 0 2 -94 7 · 7 700
~_iv_w--. F AX L I N E 6 0 2 -947 -779 9
FREE SttI.......a Ylu 'WC ' Am• • Disc ' COD',.

CIRCLE 2.' ON READ£ R SEA

•
~=....

.."
'"..,

UHF REPEATER

' 4Q WIl Uo t ' R::M

•~Mdlll'ling i"--
•~ wiIlotI: Iaclio

Make highqual ity UHF repeaters nom
GE Master II mobiles!

Versatel Communications
Orders 1·800-456-554& For ,nlo 307·266-1700

P.O. Box 4012 · Casper, Wyoming 82604

ClRCl-E:zsg ON READER SERVICE CARO
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HAM TO HAM
Con! inut-'d from pllgC 50

answered very authoritabvely"OO
my gosh , no. you'll be insulating
it from the air and it won 't worX'·

Even though we talk about get
ting en-me-en. and our signals
radiating through the air, direct
contact with the air isn't a factor
in whether a particular antenna
works well or not. When the as
tronauts were on the moon's sur
face, with no air anywhere except
within their space suits, thei r ra
dio signals made it back 10 earth
in fine shape. The rubber ducky
type of antennas seen on virtu
ally every hand-held transceiver,
lhough not in direct con tact with
the air, seem to do a pretty good
too lor the most part . In fact, I've
painted several ham antennas
using a flat lacquer-based spray
paint without any regrets , only
longer life from the antennas!

It's true thai using insulated
wire for a horizon tal dipole will
change the dipole's length re 
quirements slightly, but it certainly
won't prevent it form WOrking just
as well as a bare-wire antenna.
Most people don't use insulated
wire for wire dipoles simply be
cause mere's no point in paying
for insulation that isn't really
needed. A dipole is normally
strung up high enough in the air
to be out of reacn of child ren and
others, so insulating it from acci
dental human or animal contact
isn't usually a factor. If it's not up
high enough to be out of reach ,
I'd defini tely opt for the safety
factor of insulated wire!

But a thin coating of non-me
tallic paint on your a-meter beam
or vertical won't affect the reso
nant frequency to any appreciable
degree and it certainly won't ren
der it an ine ffective radiator or
receptor of RF energy. Just make
sure mat any metat tc metal con
tact points aren't inadvertently
insulated, and I'd slop short of
getting any paint on the match
ing section-just in case it re
quires a minor ch ange in
tune-up-cor on any insulating
connection blocks to avoid pos
sibly changing their insulating
properties.

Before any painting. I would
also make sure that the aluminum
is thoroughly deaned 01 any oil
mat might have been used dur
ing the machining process and
thai any shiny aluminum be lightly
sanded to give better grip to the

paint coating , Flat gray primer
spray paint is usually a good
choice for this type of situation
since it' s formulated for good ad
hesion on bare metal . And irs
best to do all spray painting out
of-doors. in calm weather, for
safety and health reasons.

A Word Of Caution In Using
Spray Conlact Cleaners Near
RF Circuitry

Spray contact cleaners, those
commonly sold to clean noi sy
switches and potentiometers,
should be used with a great deal
of caution around any parts car
rying AF volta ges and high RF
voltages in particular. This would
include using these sprays on any
band-chan ge rotary swi tches
used in many of the older ham
transceivers , linear amplifiers and
the cu rrent lineup o f manual
antenna tuners.

Bef o re th e broad-band , no
tune final RF stages became
commonplace in ham transceiv
ers, mos t rigs used mechanical,
multi-section rotary switches to
accompli sh all band-changing
functions within the radio. The
temptation 10 use ordinary spray
contact cl eaners on th ese
switches, rowever. especially lhe
sections carryi ng high voltage RF,
should be strictly avoided,

Many of the popular sp ray
cleaners will leave behind an oi ly
deposit, used to lubricate the item
being cleaned, but in RF circuits,
this oily deposit can soak into the
switch's insulating wafers, caus
ing them to lose some of their
non -cond ucti ve RF insulating
properties. That oily surface will
also cause dust and grime to cot
teet on the insulator, further ell
acerbati ng the problem b y
gradually creating a sem-ccococ
nve surface on the insulating wa
fer. The final result can be arcing
and eventual carbonization 01the
waler material---particularfy if it's
01 a phenolic base--with almost
certain destruction 01the switch
and perhaps other essocteteo
parts-in the end analysis .

The lesson 10 be learned here
is 10 never use ordinary control
cleaning spray on RF circuit parts,
particularly il that spray leaves
behind an oily lubricating film, II
RF swilctling sections absol utely
must be cleaned. take ttJe time to
do it by hand, with a swab, using
only small amounts of cleaning
medium and then only a medium
that will evaporate completely
with oul l eav in g behind any

lefl-over residue. In reality, rarely
do these switches need any more
d eaning other than simply being
-exerctsed" several times ltlrough
their entire rota lional range. The
swi tch contact wipers will usually
clean them selves with this simp le
p rocedu re . They 're normall y
plat ed wilh si lve r, and even
though the silver appears black
because oltamish, silver oxide is
nearly as good of a conductor as
shiny silver, so don't be fooled into
thinking that a "really good" clean
ing is n eeded . l ooks can
sometimes be deceiving .

I'll return with more Ham To
Ham lips. suggestions and tech
niques next month , but in th e
meantime, jot down some of your
ham-related favorites and send
them to me at the address shown
near the beg inning . I'm not able
to return all submissions, now
ever, so please make sure thai
you send non-essential copies, or
include a self-addressed and
stamped envelope for any mate
rial thai you must have returned
to you and I'll do my best 10 get it
back-no guarantees though. Bul
here's the best part. Uncle Wayne
Green will send you len dol lars
for every tip thai we use in this
column, plus make yo u a hero
with all of your fellow hams! What
an incredible deal!

73, DE Dave , NZ9E

Note: The ideas and sugges·
nons contributed to this column by
its readers have not necessari ly
been tested by the column's mod
erator nor by the stall of 73 Maga 
zine, and thus no guarantee of
operational success is implied. Al
ways use your own best judgment
before modifying any electronic
item from the original equipment
manufacturer's specifications. No
responsibility is implied by the
moderator or 73 Magazinefor any
equipment damage or malfunc
tion resulting f rom information
supplied in this column. Please
send all correspondence relating
to this column to 73 MagaZine's
Ham To Ham column, clo Dave
Mill er, NZ9E, 7462 Lawler Av
enue, Niles,lL 607 14-3108, USA.
All contribu tions used in this col 
umn will be re imbursed by a
contributor's tee 01 $1 0, which in
dudes itsexclusive use by 73Maga
zine. We wiI att8f1l'l t> responj to
al legtimatEl COf'ItJilutor's ideas 11 a
trneIy manner, but be sure to send
aI specilic questionson any particu
lar lip to the CliginalOf01 the idea,na
to this coh..m's moderator nor to 73

Magazine. m

Glutton
For

Punishment?

Wayne's
published a

32-page booklet
of his yet-to-be

published
73 editorials,

in case you just
can't wait,

or are looking for
some cheap,

fun reading for
the holidays.
32 pages of
small print,

so it's packed
with ideas,

mind-expanding
material and
book reviews

that you 'll
eventually
see in 73.

55 postpaid
from

Uncle Wayne's
Bookshelf,
70h N202,

Peterborough NH
03458-1107.

Or call
800-274-7373
and ask for

"73's
Yet-To-Be

Editorials."
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.151ft .

.121ft.
.121ft.
. 2OJ11 ~

.33Ift.

.141ft .

COA)( CABLE
Type !lA, 95% Braid
Type IIA, 95% Braid

RG-2131U
RG-8X

Add Shipping To All Non-postpaid Items
Add 10% Or $4.00 MinimlSTl To Order

Ohio Residents Add 7% Ohio Sales Tax

HALF-5IZE DIPOLES
Complete Kit With Instructions

HSD·160 160 Meters 135' l ong $49.95PPD
HSD-80 60 Meters 7fJ Long $47.95PPD
HSD-40 40 Meters 3S long $44.95PPD

INSULATORS
Dog Bone Type Antenna insulators .5OIea.
Hl-Q Antenna Ins. 6318" l ong $3 .95JPr.
450 Ohm ladder-line Insulators .49r'ea .
Ladder-line Coax Cable AdaptDr $5.951ea .

ALL BAND DOUBLETS
With 100 feet of 450 Ohm ladder-line

AII-Sander 135 Feet l ong $29.95PPD
Shorty All -Bander 70 Ft. l ong $44.95PPD

CONNECTORS - MADE IN USA
Pl-259ST Silver Teflon $1.00 ea.
PL-259 STG Silver Teflon Gold Pin $1 .1gea.
PL-259GT Gold Teflon $1 .2gea.
991 3 2 Pc. N Connector With Silver Teflon
and Gold Pin (Install like PL-259) $3.DOea.

ANTENNA WIRE
#14 7/22 Hard Drawn Copper ,06Ift,

450 OHM LADDER-LINE
16 Gauge Stranded cu-cec
18 Gauge Solid Cu-clad
300 Ohm I<YV Twinlead
72 Ohm 13 Gauge Twinlead

SLOPER ANTENNA
Complete Kit With Instructions

SLA-I 160,80 &40 Meters, 60 $49.95PPD
SLA-IC Coils Only For SLA·l $24.95PPD

G5RV ANTEN NAS
G&RV-MB 80-10 Meters, 102 ' long

With Xfmr & 7(J RG-8X $49.95PPD
G5RV-E 80-10 Meters. 102' Long
No Xfmr Of Cable Only $28.95PPD

GI.iRV.JR 40-1 0 Meters, 52 ' l ong
No Xfmr or Cable Only $24,95PPD

A.i.G., INC.
eo. Box64XfJ7
tos Ar9'Jl9$. CA
-'''''7

TEe 310821 -<\770
FM 310 821-6690

RADIO ENGINEERS

AM
12..0::: · KDroo

""~"'0!14 M'1l.4'.1325 t.tlI
Sp3cty '<d'oE:n~

~ 17/81. x 1-3/8"Wx5l8" H
47nTnl x345rrlll Wx 15rrlllH

TECHNICAL

UHF VIDEO
TRANSMITTER

79 69 ENGI NEER RD, '10 2
SAN DI EGO , CA 9 211 1

619- 56 5- 1 319 FAX 619-57 1- 59 0 9

Mil"lOture 2CO Mw
p.e.p. Video Tronsmilter
Built tough. Housed i1
a blOCk anodzed
miled ok..mim.rn case
with stainlesS steel SMA
antenna connectors
& screws.
Available e/1he( at
434 mhZ or 423.25 mhZ
UsIng SAWResonator technology

$279 plus s/h 55
Check. Money Order. Visa or Mastercard

CA Res. odd 8.25% tax

5,Jl MAmateur Radio
.M Callsign Database

CIACLE 58 ON READER SERVICE CARD

DIRECTION FINDERS
.s. J VECTOR- F I NDER
. .. HAND-HELD

~<I I PHASE SENSE
'%J ANTENNAS FOR

- VHF DI RECTION
FINDING. US ES

ANY FM RCVR.
ARMS FOLD FOR

STORAGE.

TYPE VF- 142 1 44- 22 0 MH Z S139 .95
TYPE VF- 142Q LEFT- RIGHT LEOS &

AU DIO, 14 4- 220 MHZ S239.95
TYPE VF-14 2QM SAME AS Q MODEL

EXCEPT FREQ. 144-50 0 MH Z $2 B9 . 9 5
TYPE VF-121Q SAME AS VF- 142Q

PLU S 121.5 MHZ ELT FREQ $379.95
CALL ABOUT HF OF, ADD $4. 50 S/ H

ATTEN UATOR S CA ADD TAX

,

Dealers for Kenwood, Yaesu, loom,
Cushcraft, AEA, Kantronics,

Bencher, Diamond, Astron, MFJ ,
Hustler, Ameritron , Larsen, ARRL,

and more ...
Service is also available.

Get your best price
then call WI EAST!!

Unique Ham Devices

! C.P.I.!

CK-53 CW Keyer I Monitor
The CK-53 provides monitoring
and display of Morse code trans
missions using your personal com
puler. The CK-S3 is also a keyer
translating your keyboard entries
into perfect code. Included PC son
ware provides monitoring, control,
and logging of QSOs. Features code speed 5 to 35
"\,PM with auto speed tracking. Complete with 2S
by 3" assembled/tested PCB, software (3.5 ' or 5.25"
disk), and detailed users manual.
Perfect for learning or buildi ng code speed!
CK-SJ S7'il.95. S&U

LTZ-Ol Long Tone Decoder
The LTZ-OI is a remote control I
alert module. Two relays are com
pletely controllable via DTMF tones
received from your radio or scanner.
With a fewsof pans (or the CKLZ
I) can be used to monitor DTMF
activity. Complete with 2" by 3' assembled and test
ed PCB, Software (3.5" or 5.25"), installation parts,
and detailed users manual.
LTz-ot S89.95 . S&H

CKLZ-l Display Module
Two line by 16 character LCD display module
works directly with either of the above products.
Includes assembled/rested, 2.25" by 3.3' module,
and manual. Twenty percent discount with purchase
of one of above.
CKLZ-t SS9,9S +S&H
AdditioJllol dl llCOUDIlI availablr. CaU tur infonnalioJl.

Advance Design Labs, Inc. (8001701-81173
3245 N. Courtenay Pkwy (407) 636-8096
Suite 69 FL. add 6'1,
Merritt Island, FL. 3m3 VlSA\MLiCOD

CIRCLE 161 ON READER SERVICE CAAD

(801) 567-9494 - (800) 942-8873
7946 South State Street

Midvale, ur 84047

CIRCLE 156 O N READER SERVICECARD

Find Hams quickly and easily by Ca llsign or by
Name . Search for a specified City, Stale, or z'o
Code. Print with standard or customized output.
Ideal for mailing lists, aSls, etc. Search fi llers
allow you to spec ify FIRST NAME. LICENSE
CLASS. AGE, ADDRESS, or CAll SUFFIX, AREA.
OR PREFIX.

VGE I VAN GORDEN ENGINEERING
Box 21305, S. Euclid, OH 44121

Phone 2161481-6590 - Fax 2161481-8329

CIRCLE 97 ON READER SERviCE CARD

New For "96
Each U.S . entry includeS calls ign , name and
address, county, license class, date 01birth, license
expiration dale, previous cal! and dale tirsthcensed

Available on 3.5' or 5.25" HD floppies $49.95, SI11 $5
(available January '96) Of CD-ROM $39.95, sIh $5
(available October, January, April , or July).

Yearly update subscripUons available on all medias.

RT SYSTEMS, INC.
8207 STEPHANIE CHIVE. HUNTSVil LE. A.L 35l102

1-800-723-6922or 1-205·882-9292
V....__, AMEX.",O_

C. W. WOLFE COMMUNICATIONS

1113 Cemral. 8dl ings. MT 59102
406-252-9220 Fax: 406-252-9617

Call or write for ClJffenl ~yer
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Number 68 on your Feedback c8rd

Amateur Radio Teletype

Rrrr LOOP

items
t h i s

Sources t or
mentioned In
m on th 's column:

Ramsey Electronics. Inc.•
793 GarRng Parn.ay.
Vx:tor. NY 14564:
(7161 924.« 560

RT Systems, Inc..
8207 Slephane Drive.
HuntSvil le. At 35802.
(2051 882-9292.

Kan lronlcs,
1202 E. 23rO Streel ,
lawrence, KS 66046·5006;
(9 131842·7745,

The MeaOowlake Corporetlon,
Oepart~t J,
Po. Bo. 1555.
Oneco . Fl 34264

ngenonics. Inc.,
400 Dally lane.
P O. & x 5211).
Grants Pass. 0097527:

(503) 474-6700

Hamtronlcs , Inc. ,
65·0 Maul RoaO,
HIlton , NY 14468'9535:
(716) 392·9430.

density disk , a stamped se lf
addressed d isk ma iler for re
turn to yo u, and $2.00 in US
funds per d isk , to th e address
a t the top of th e co lumn , Now,
I wou ld not expect you to just
order the d isk s blindly, and we
have covered the co ntents of
some of Ihese d isks before. A
ful l lis t i n g is ava i la b le b y
snanman. by send ing m e a
sel f-ad dressed, stamped en
ve lope fo r return of the printed
listing , or via E-mail , to any of
my el ectro nic mailboxes :

CompuServe-75036,2501
Delphi-MarcWA3AJ R;
America Online
MarcWA3AJR;
Internet
MarcWA3AJR@aol.com

Even if you don 't want to ask
about th e disks , I look forward
to your co mments , questions .
and su ggestions . Talk about
gilts, your input is just what I
desire ! My very best wishes to
each and every one of you for
a H a pp y Chanukah , Merry
Ch ri stmas, Joyous Kwaanza ,
and a Healt hy and Successful
New Year. Fa

Buckmaster,
Route 4. & . 1630.
Minerai. VA 23117:
(540) 894-5n 7;
htlp:/howw buck cam.

h tl p : Il w w w. c s z . c o m/
sarrio. htm l

Incid entally, all l isting s for
item s or sou rces in th i s
m onth 's co lum n hav e come
th rough my peru sal of ads , li t
erature , or othe r such material.
No manufactu rer ha s so licited
space in th is co lumn, nor a re
m an y eve n aw are 0 1 th i s
colum n's exi s te nce , for that
matte r. Therelore , if you con 
tact any 01 these fo lks . be sure
to te ll th em that yo u read about
their f ine wa res in 73
mag az in e' s RTTY Loop cor
umn. Okay? I mean , might as
well boost the col umn and th e
maga zine when you can .

Can I put in a specific plug
for the col um n here? O ka y,
regUla r readers of RTTY l oop
are quite aware 01 the RTTY
Loop Software Collecti on , a
compend ium at software , p ri
marily for the PC-compa tible
crowd, that caters to the wid
est va riety of digital amateurs .
Now up to a dozen disks , each
one may be yours by sending
me a blank a.s-mcf h igh.

a nd let me kn ow wha t you
think .

t ype clea ne r fo r those Mod el
15s and Mod el 28s . They have
putt y typ es , ty pi ng shee t
t y p es , an d l iq ui ds wi t h
b ru sh es , messy as that
sounds. Look around . I'm sure
th e re wil l be som e th ing o f
inte rest.

N ow, t h e com pu t e r - t yp e
di gita l hams have a veri table
plethora (there I go again) of
goodies to choose Irom these
days. From inexpensive floppy
d isks , disk h o lder s , c o p y
stands, screen c lea n e r s ,
mouse pad s, and who knows
how many othe r ten-d ollar and
under items . the sky is the lim it
tt you care to spend some real
money. Anyway, it you are
shopping l or the computing
ham , your best bet may be a
gift ce rti ficate from th e local
com puter superstore .

In keeping with this month's
them e of gilt giving and neat
product s , this mon th 's worl d
w ide web s ite is a potential
source to r many a g ift . The
Raymond same Company ha s
li s te d an ama te ur rad io dis
co un t ca ta log on t h e we b ,
which promises price s be lo w
retail. Take a look for you rsel f
at:

available . Check with th em to
see the late st materi al avail 
able on this e xciting new me 
dium. Then again , if you are
flush wi th funds, check ou t th e
com p le te co llection o f 73
M aga zine on mic rofiche tor
$285 . Oh , well , i f only they o f
l ered th i s on CO· R OM I
(Hint ... hint!)

Another call sign dat abase
is the SAM database, available
on either floppy d isk o r CD
ROM lor forty dollars. Several
options are available , to allow
county reference , license ex
piration , birth date , or othe rs .
Check this one out through AT
Systems, Inc .

Ramsey El ec t r on ic s h as
been a pe rennial fa vo rite tor
li ttl e kits and things. Between
transmitters and rece ivers and
OTMF board s, this is another
potential ca talog and gift cer
ti ficate ite m. Check it ou t and
see if yo u don't ag ree .

With the number of q ues 
tions I get every month about
B ay com , le I's n o t fo rge t
Tige rt ronics and their BayPac
modem . This lillie modem , de
si g ned f o r Baycom , co s ts
about lilty dolla rs , and is ju st
a tad la rger than a 0 8 -25 pl ug .
This may be just the ticket tor
turn ing that laptop and hand
held into a packet station.

This is the "Home- brew" is 
sue , and if you are interested
in putting togethe r your o wn
sta tion , from the boa rd level
up , yo u might do we ll to look
a t H amtro n ic s . Th e y have
tran sm i tt e r and re ceive r
boards for VHF and UHF, most
under $200 each . How abo ut
a 1200-baud modem kit fo r filly
buc ks? This is only a sa mp le
of what Hamtromcs ha s for the
RTT Yer. A ca ta log and g ift car
ti fi cate may be just what the
docto r o rdered.

Sp eaki n g o f h ome -br e w,
TEC-200 film i s an interesting
product. If yo u have a ha m in
terested in co nstruction , and
are looking for an inexpensive
gilt. you could do a lo t wo rse
than five bucks for tms stuff .
Copy the circuit onto tne film
using a pla in paper copier, iron
it onto the ci rcui t board , peel
and etch . Sounds neat , and
wort h looki n g into. The
M ead ow lake C o rp o ra t i o n
makes the stuff available . Let
me know what you th ink .

Marc I. Leavey, M.D. WA3AJA
6 Jenny l ane
Baltimore, Maryland 21208

I don't know abo ut you , but
I feel esp ecia lly warm a nd
fu zzy this year. They say that
' mto each life some ra in must
lall ," and , wi thout gOing into
detail s , my famil y ha s been
inundated in a monsoon this
past ye ar. Therefore , in honor
01the winter ho lidays and their
traditions , let me make some
suggestions lor g ifts to make
the digital am ateur happy.

Kern rcnlcs offers th e ir KAM
Plus. a packet cont roller thai
operates any 01 the popular HF
digital modes and VHF pa cket,
simultaneousl y. In one small
package , the y pack eno ugh
featu res to make just about
anyone on pack et , RTT Y, o r
AMTO R happy.

Now, for those of you wh o
sti ll use mechani cal te leprint
ers, a le w Iitlle sources and
t ips . Ribb on s la be led f o r
Model 15s may not grace the
shelves in yo ur loca l ollice
su pply sto re , but Underwood
typewriter ribbons are usually
at the top of the list. They will
work just line . Get the heavier
type , for lon ger lile. Lithi um
grease , perfect for lubricating
the vanes and levers , may be
foun d a t t h e au to mo t i ve
counter in lillie tubes . perfect
for the tool box . Restore th e
black c rink le f in i sh o f your

I menucnec Buckmaster a machine's cabinet with liquid
while back, a nd th e y have black shoe polish , if it is just a
some nifty items for the ham tad dirty_ Jf the paint is badly
on the list . CD- ROMs with in - messed up, there are spray
temauonal call sign databases crink le f in ishes in th e hard -
fo r fifty bucks , o r with a ccnec- ware or pain t store , although
non o f share ware programs they take a bit of practice to
and data files for hall th at price use right . While you're in the
a re just two o f th e item s stati one ry store , pick up some
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THIS MONTH 'S GOODIE FROM THE CANOY STORE

S ROSS DISTRIBUTING COMPAN

Under $2910.00
SiTiIor Sovi"lgson lcom. Yoesu. Astron .

Kenwood. Hy-Goin. Ah::o . Etc. AI U .Q.
Over 9039 Ham Items in Stock
All Prices. cash FOB Preston.
Melfe Specials in HAM-ADS.

looking lor Something not l is ted?

Can Today (208) 852-0830
ROSS DISTRIBUTING COMPANY

78 S. Stale Street, Pre s ton, Id. 83263
Hou., Tu• .-Ffl. 'i-6· 9-2 Mondays. Clos. d S.t. & Sun.

"'...."' ....SI09 ppd

S.A..U~ r. lui
"-111'0<:111" •.

. -.,.,

1 _ t-1 poM lilIa-,SO-D91
12) MHzbond _ tilt<:r CSO-D9)
..., "1Hz bond _ liIIcr eN)

. .... . "' ......... ..

Tho< DCI· I"'~I ond DCI·12J ~JIl <:an be~ 10
type N lUnaleOOf"lllM<lrJ fOf $1000....,..,~ p.Id
.. US -.dC'"""""'. VISAI MC. Idaho ,....sents odd ~

RC,K,
46~ CRmT()R

IDAIIO ~·AIJ.S. ID 8:W01·4419
(1M) ~11 ·1Ir19

Enjoy ............ yow ra-iIe~ in peIOO. WIlboIa
, _ . 10 Ibr "",,"""," and squeals oC. iIU" 1Od

oo.t.......l
rx.'·12H·)H
DCt-+&~10C'

COLLINS S·L1NE RADIO

Military·surplus"winged" emblem HF Ham-band
equipment; 45 lbs. each. USED-REPARABLE
rnm ·minr condition):
KWM-ZA TRANSCEIVER $425

With PM-2 supply $495
30L1 POWER AMPLIFIER with 811A's $550
516F2 AC SUPPLY tor KWM·2A/30l1 $135
31284 CONTROl·SPEAKER

w/directional coupler $150

6146W TUBE, JAN-box GE, $19.95 ea;
10/$175.00

S-METER for CollinsKWM-2A,Unused ...$29.95

-- -- - -a . _ _• •...... -- --..---- - ...
~~ " 3" _ _ ~,..

.; .., : .... _ . - ..._r

YAESU
FT-1000/D~

I'rit;:n F. O.B. UI1I-lI , 0 .- \lISA . MASTE RCARD, DISCOVER
Allowf ill' Shippln, _ Wril,lo. ""Isf C. tl lug

Add.... Dl pt. 73 • PII01ll "9Il27·6573 • FIJ .1t!227·1313

.,• • • •• • 0;-.
SCRAMBLING NE •• .»
301901 Oelawa,(' Av('. • 123. Bull. to. NY 1421 7·1230

VoioeIFI.X 71l> 174-208& eas 71l> 871·1915c:bwsa1 ltlQc;;llnvl

Pay 1\1 Md S 0eIci . '1t* 9 Vaur- 1·7 (si \tf•••~

&1 'M Md D8S Iloc:kiog, WwllI8sa Md CIIllI~
Co'..1 I~ BuyI'Ig s..pus SIila:l n or. ~ Goods.
c.u. Phclne .....og,~ arv:l Phclne I.....og, Nllw
I-IIl:II8' VdIo.. " 5.1:i eKft. :w:M.1:i 1If 5/S52.1l.. "',6"'"
~~ S2'9.1:i~ ees. o..r IleII DIll on,
11l'i_C n::tucIes~ hln Mdlcls rro;q. ..... c:.-:>g 11

FAI R RADID SALES
1016 E. EUREKA - Bo. 1105 - LIMA, OHIO. 45802

CIRCLE 19 ON READE R SERVICE CARD

_ A.lllrll/llIl lVut

.- ~- 19_=:... .. 10 1-J13-IU5 .,:"

- ,.
~_._.."-

.....,,_ ..__ . fOJ-1f5iY--_ ...__ _ -_,_,... , • I.r"'U~ .!--(;011 ....._._- --_..__.-_.._-_.__._........._._ .... ..._-_.. ' _..------e-"""'__'" ,.....,..._rt~_. __..._-,-----.__ ...__rr _

...""",-- ----,-",.,-_..
""

• Mull,·Task,ng Rea l Time Satellite Tracking •
• Five Global ProJechons w,th Zoom InIOu1 Capability •

, Inleractive Voice/Sou nd Tracking •
• Kansas C,ty Tracke r Rotor Inte rface S upport ·

• P rofess ,onallogbooklCalibook Manager '

1·800·~SO·~871
LogSat Softwa re Corporation

Tel . (407) 275-0780 Fa.. (407) 275.2416
425 S. Chickasaw Tr., Sle. 103 · Orlando . FL 32825 USA

• • 310 Garfield St Suite 4
PO Box 2748

ELECTRON ics Eugene, Oregon 97402

r,

TxlD·.
TRANSMiTTER FiNGERPRiNTiNG SYSTEM

TxlOTv Software and IBM/Compatible circuit card.

Now Shlpplxq VERsiON 2 SOnwARE
wiT~ AUTOMATic MATC~ ANd COMp ARE!

TxlD TMTxPorter™
EXTERNAl AdAplER fOR M obilE OpEIlATioN.

CoNNECTS TIlE TxID TO YOUR LAPTOP COMpUTERI
Call or write for more information. Or contact

U6 via the Int ernet for a comr.lete catalog.
mot ron.info@emeraid.com

TxlD-1. Fi' G£RPRiNTi' GSYO;!IMwid, Sohw...Rl $699.00 Plus
TxPorter lM

Mobill Opl'R...,io, Ad"pull $149.00 SIH

Info: (541) 687-2118 Fax: (541) 687-2492
CIRCLE UI ON READER SERVICE CARD
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Number 70 on your Fe<ldback card

Homing In Radio Direction Finding

HOMING IN

Foxhunting Wortd Champion
ships take place every three years.
The seventh was in September
tssa ar scoerteue. Sweden, about
25 miles southwest of Stockholm.
In the years be tween , regional
meets are scheduled. IARU Be
gion 1 (Europe and Africa) held
its championships in September
of this yea r in Chtelnica, Slova
kia , wi th twe nty countries repre
sented .

Earo oountry entering a cham
pionship matcn may field one or
more teams of three to live con
testants each. Team score is a
fu nction of the best three indio
vidual soores. Team members are
not allowed to help one another;
Course Marshals are alert for vio
lations . Medals are awarded to
top team and individual entrants.
This makes for a total of eight ln
divid ua l and eight team medal
sets awarded in gold, silver, and
bronze at a championship meet.
There are no cash or merchan 
dise awards.

In IARU Regioo 3 , Ch ina and
Japan are the countries with
greatest foxhunting activity.

Others , such as Australia, are
becoming more and more in
voIved in the sport. National ham
societies such as Japan Amateur
Radio league sponsor foxhunling
as a means of recruiting newcom
ers to the hobby. Australia will
host the next IARU Regio n 3
Championships at Townsville ,
Queensland. in July 1996.

What about IARU Region 2,
which encompasses North and
South America? sad to say. there

can identify the individual foxes by
counting dits.

Toaid competitors who get Iost, a
homingfoxat the finish line transmits
"MO· continuouslyon aseparate fre.
quency_Two meter foxes in IAAU
charnpic;nstlps transrrit AM with we
modulation. Eiljlty-meter foxes send
keyedON.The 80meter and 2 meter
eventsare on separatedays so each
entrant can oompete on both bands.

Under IARU rules, all competi 
tors use the same venue and the
same faxes, but they are divided
inlo four separate divisions: Se
niors (males 181040 years) , Jun
iors (boys under 18), Women (any
age-flobody asks!), a nd -Old
Timers." Only Seniors are re o
quired to lind all five foxes, in any
order. Others need find only four
foxes; the designated four are dif
ferent for each division.

Eadl target transmitter has dis
tinctive identification, sent continu
ously in ON or MON. Fox#1 sends
-MOE" continoously. plus callsign.
Fox #2 sends '"MOl; fox #3 sends
-MOS· and so fOl1tl . Even without
knowing Morse Code, contestants

Foxhunt ing is a map-and-com 
pass exercise as we ll as an RDF
test . Success fu l hun te rs pa y
careful attention to their exact 10
cation and the bearings to all
foxes at all times, plotting them
on de tailed topographical maps
provided by the organizers. They
know that if they miss a lox bear
ing , they must wait four minutes
to hear that fox again. They also
eye their watches. since exceed 
ing the time limit (100 to 140 min
utes) means disqualification. In
other words, it is better to retum
under the time limit with only one
fox follld than to find all five but
take one minute over the limit.

Each fox transmits for 60 sec
onds, one after another in num
bered sequence, all on the same
freq uency. A continuous transmit
ter on a different frequency er the
finish line helps hunters find Iheir
way hom e 10 the finish line ocoee
they have found all five loxes and
marked Iheir scoring cards with
the un ique punches attached 10
each fox . SCores are determined
primari ly by the number of trans
miners found, and secondarily by
elapsed time. Contestants are in
dividually timed. They start at five
minute intervals, coinciding with the
start of fox #1 transmissions. This
scatters the contestants on the
course to minimize "fo llow the
leader" prob lems.

Hamming Your Way to
Fitness

Unlike American-style mobile T
h un ts , an tntamatfonat-rutes
foxhunt is a formal event. It takes
lots of preparation and on-site staff
ing to put one on. sanctioned hunts
must fo llow the 12-page IARU
document, -Rules lor Champion
ships in Amateur Radio Direction
Finding, ·

An IARU·rules fo xhunt course
comprises five low-power (0.25 to
1.5 watt) fox transmitters in a hilly
wooded area 01 about six square
ki lometers. The foxes a re spaced
such that the shortesl distance
from the starting point 10 each one
and then 10 the finish line is 5 to
12 kilometers. Foxes must be at
least 400 meters apart. The first
must be at least 750 meters from
the start.

PhoIo A. IARU
rules caN rex

hunters 10 start

Ihrough a 5O-meter

C07idJr, tUfTIIfJg on
theirgear IWI9n

they reacIJ the end
1he~belWeen

tMo areas ~ the-CareCentermade
an eAwIs, If

"""""'10<
Haman""""'·

95, because wai1rJg

<mI" ""',,,"'"
naeasiy see i'I
~"'0CfD1

-"""'"ooew. Kevi1 KE!Iy
N6QAB is ottWJd
~'. $\6dby

Ken_
KM6YH

Unfortl¥lalety. NOI1tI Americans
have neverWOl1 an IARU-sandicned
I1term\ialal foldult In facl. my a
few from 1Ijs continent have ever
participated 11 this knj of rado spot.
Why? Because hams here have a
ctiIefert\1ew 01 hoNb pay Iil l al d
seek with radios. we usuaIycal itT
hunting or bunny..nunting . Instead
of running through the woods, we
drive for a wh ile (sometimes a
long while ), then go on a snort on
foot ' sniff' at the end of Ihe hunt.

Many hams tell me tha t the
"sniff' is their favorite pa rt of T
hunting. If you feel that wa y,
vouu love inl erna lional -style
fo xhunt ing . Mayb e you have
wha t it takes to become a world
champion!

shortest time wins. Foxhunting
co ntests are he ld all over the
world, sanctioned by the rn tema
nona! Amate u r Radi o Unio n
(IARU). l ocal, regional, nalional ,
and interna lional champions are
chosen in separate rounds on 80
meters and two meters. Hunters
are scored individually and as
national teams.

Foxhunting's Wide
World

For many ye ars , weekend
television featured a sports pro
gram that celebrated the ttlrill of
vlctory and the agony of defeat.
It covered prominenl and obscure
sports of every kind. from arm
wrestling to zamborli -racing. But
there is one sport I never saw on
th is or any other show. despite ee
fact that thousands engage in it
every yea r in dozens of countries
around the world. Most of mose
who do it are hams, but a ham
license is not required in order to
compete.

The sport I'm retemnq 10 has
a number of names including
f ox h unti n g .t o x te e ri 09 , a n d
foxtailing. 'rte -toxes" being hunted
aren't animals. they are low-pow.
erec radio transmitters. The com
petitor who uses his or her personal
radio orecuon finding(ADF) equip
mennolocateme mostfoxes in the

Joe Moell P.E. KOOV
PO Box 2508
Fullerton , CA 92633
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Pholo B. Wifh 'ourage divisions and five cash prl7es in each. many Hamcon fOl(hUflters finished "In the money." Happiesr 0'all was Scor Barth KA6UDZ
(kneeling). who received the mounled-compass Sweepsrakes Awaro lor 'astest overall time ( I :06:2 1) to lind all '01(6S.

are no IARU-sanctioned toxtumts
here, despite me fact that ARRl
Headquarters in Newington is the
International Secretarial to- IARU.
Presently, hams frorn Region 2
who want to compete in IARU
championships must travel over
seas and enter unofficially. IARU
events have a "friendship" cate
gory lor parti cipants who are out
01 thei r region or are not national
cham pion s. There is also a "pro
moters' sec tion lo r newcomers
wishing to run the co urse without
being part of the actual competi
tion .

Before we can co nvince ARRl
and IARU to hold championships
in Region 2, many more T-hunt
ers (and some l eague officials)
must learn about the fun of inter
nati onal -rules foxhunting and
practice it to gain proficiency. sev
era l inclividuals and groups in the
USA and Canada are promoting
mrs radiospcrt. as you will see in
upcoming "Homing In" columns.
This mon!tl, I'll tell about what's
happening in sou thern California .

Hamcon-95

It all started when Ihe South
ern Calilorni a Six Mete r Club
(SC6MC) volunteered to put on a
transmitter hunt for Hamcon-ss .
the ARAl Southwestern Division
Convention on the Queen Mary
during Labor Day weekend. Sun
day afternoon Southwestern Di
vision convention T-hunts are a
trad ition that goes back over 15
years. Up until this year tt1ey have

always inc luded long-distance
drives. Many have had multiple
transmitters . The lure of helly
cash prizes brings out up to twen
ty mobile teams to Hamcon hunts .
SC6MC T-nunt chairman Bob
Hastings K6PHE and wife Gracie
KK6CG have enjoyed small-scale
on-loot Icxhunts put on by the
United Radio Amateur Club of los
Angeles, so, when someone sug
gested an ali-an-foot toxhunt for
Hamcon-as . they agreed irnme
diately. As an incentive for a good
turnout , Hamcon organizers ap
proved $500 in cash prize mon
ey and the SC6MC board agreed
to spend 5200 on trophies, ce rtif
icates, and refreshments.

Here was a chance to intro
duce the T-hunters of southern
California and Arizona to interne
tional-style foxhunting. To do that
and to convince me convention
organizers that their money was
weUspent, a good turnout was im
portant. Gonvention-goers had to
be told in advance to plan on stay
ing in the Long Beach area
through Sunday and to bring on
loot "sniffing" gear.

Beginning in early August, the
word went out by repeater bulle
tins . packet, Internet, and on-line
services that a new and exciting
kind of transmitter hunt was on
the agenda for Hamcon-95. The
announcements included a sum
mary of jntamational-style foxhunt
rules and suggestions for simple
foxhunting equipment. co-ven-

tion-goers we re invi ted to sign up
lor me hunt and also to attend a
two-hour Foxhunt Forum at the
con ven tio n cen te r Sat urday
moming. At me forum, a room full
of neophyte and old-time RDFers
heard all about international hunts
Irom your columnist and two oth
er hams who have experienced
them, J . SCott Bovttz N6Ml and
Kevin Kelly N6QAB.

Three weeks belore the con
vention, it was my duty to be hid 
e r for the l os Ange les a rea
"Pathfinder" Saturday evening
mobile t -nunr. It turned out to be
an opportunity for hunters to prac
tice for HamconiFoxhunt-95 . It
was also a chance for me 10 try
in-the-park hiding and get a bet
ter idea of what makes a fox 10
cation easy or hard. WA60PS
and I put me mobile hunt T in a
ravine in RanchoCucarnonga , 18
miles from the starting point Its
beam was pointed so as to cre
ate signal reflections from the
nearby San Gabriel mountains,
just so it wouldn't be too easy.

The ravine was just east of a
beautiful 40-acre park, where we
concealed six miniature foxes.
When hunters found the ravine
transm itte r, a note instru cted
them to co me to the park, where
we gave them competitor cards
and told them to hunt down trans
mitters #2 through #7 . We timed
each person start-to-finish, just as
in an international-rules hunt. A
dozen hams tried the park course,

All had fun, and many decided
men and mere to try hunting for
dollars at the convention.

No Forests Here

The biggest problem in putting
on HamconIFoxhunt-95 was 10
canrq a suitable site. A dense tor
est is best because navigation is
more of challenge and hunters
can't observe one another unless
they are very close, Unfortun ate
ly, the closest fo rests to Long
Beaeh are dozens of miles away
and they aren't very dense any
way. K6PHE and KK6CG sug
gested Angel's Gate Park. which
turned out to be an exce llent
choice.

This 130-acre complex is only
a ten-minute drive from the c0n

vennco center. Only a small part
is wooded , but the rest has an
abundance of intereSting leatures
to make up for that. Fort Mac
Arthur Military Museum is there,
with dozens 01old buildings, bun
kers , and fortifications , perfect
forconcealing radio foxes. This
park overlooks mePacif ic Ocean.
so moderate temperatures prevail
during the day. This is important,
because atrernoon highs often
exceed 100 degrees around La
bor Day just a few miles further
inland .

Our goal was for Hamcon/Fox
hunt -95 to be as c lose to an
IARU-rules hunt as practical , but
we made a fe w chan ge s to

Continued 0 11 pagt' 78
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Number 72 on your FlHIdback card

BARTER 'N' BUY

HEATHKIT WANTED! S.B. Series
CODE 5 News and Petition 'Green Front' for parts Robert
inlormation. SASE 10 KB7PNQ, 503 Sehlegel, 2302 286th SI . East. Roy
Dubois Street. Cheney WA 99004_ WA 98580
BN81012 BNB910
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Turn your old ham and computer gear into cash OQW. Sure. you ca~ wail !~r
a ham/est to try and dump it. but you know you'll get a far more realistic pnce If
you have it out where 100,000 active ham potential buyers can see il than the
lew hundred local hams Who come by a Ilea marxet lable . Check your arne ,
garage, cellar and closet shelves and gel cash for your ham and computer
gear oerore it's too old to sell , You know you're not going to use it eqam. so why
leave it lor your widow to throw OUI? That stull isn't gethng any younger!

The 73 Rea Marllet, Barter 'n' Buy, COSIs you peanuts (almost)·-comes to 35
cents a word lor indlViduat (noncommercial) ads and $1.00 a word lor commer
ciat ads. Don't plan on telling a lOng story Use abbreviations, cram it in. BUI be
hones\. There are plenty 01 hams who love to h things, so if il doesn't work,

say so.
Make your list. eoooure words. including your call. accress and phone num

ber. lnclude a check or your credit card number and eJq>iraltOn. II you're placing
a commercial ad. include an additional phone number, separate Irom your ad.

This is a monthly maqanne. not a daily newspaper, so l igure a couple months
before the action starts; then be prepared. II you get too many calls. you pnced
i1 1ow. If you dorfl gel many calls. 100 high.

So gel bUSy. Blow the dust 011 , check every1hing 001. make sure it shll works
right and maybe you can help make a ham sure it still works right and maybe
you can help make a ham newcomer or retired old t imer happy wIth that ng
you're not using now.Or you mighl gel busy on your computer and put logether
a list at small gear/parts 10 send to those interested?

The deadli ne for t he Feb ruary
1996 c lassif ied ad section Is
December 12, 1995.

ALL ABOUT CRYSTAL. SETS.
Theofy and construction of crystal
set radios. $9.95 each , ppd USA.
Send 10: ALL. ABOUT BOOKS, Dept.
S. P.O, BoK 22366. San Diego CA
92192.
BNB200

KENWOOD AUTHORIZED REPAIR.
Also ICOM, Yaesu. GROTON
EL.ECTRONICS. BoK 379. Groton
MA0145O. (508)448-3322.
BNB310

NOW ON 40 METERS! NEW.
KNOB-TUNED wlDIGITAl DISPLAY,
SYNTHESIZED C1P trar'lS()Ell\l€l".
Con1JIete kit only $199.95. S&H $7.50
(continental US). GUARANTEED TO
WORK Forinfo send SASE; CaIVwrite 10
order. S & S ENGINEERING, 14102
ert-'l Road. $rMhStVg MD 21783;
(301 )416--0661 .
BNB334

RCI-295012970: New modification
mal'"lUal including Power increase
Clarifier modification. Modulation
increase. Operating hints, and more.
Parts included , Ooly $20.00 ppd in
U.S. (Missouri residents add $1.15
tall ), SCOTT, P.O. BoK 510408. SI.
L.ouis MO 6315 1-0408. (314)846
0252 . Money Orders or C.O,D.
BNB340

NI·CD BATTERY analyzer cycler, PC
controlled DOS scttware. $289, PO
Boll 672. Looooo. Ontario Canada
N6A 4Y4 Lamantia Products 519
472-5566 FaK 519-472-1702
BNB385

IT'S BACK! The return 01 the HW-8
Hardlook! Secon:l piillll'O.

McdIicatiOnS lor I1e Heath QRP rigS
FlrSl daSS mail $11. OX add $4 lor air
maH shippir'g. Mike Bryce, WB8VGE,
2225 Mayllower rffl, Massikln OH

....7.
BN_

ASTRON power supply, brand-new
wlWarranty, RS20M 595, RS35M
$139. RSSOM $199 . Gall for other
models. 818-286-0118.
BNB4 11

MAHL.ON LOOMIS, INVENTOR OF
RADIO; by Thomas Appleby.
(Copyright 1967). Second pnnting
available from JOHAN K.V.
SVANHOL.M, N3RF, SVANHOLM
RESEARCH L.ABORATORIES, P.O.
BoK 81. WaShington DC 20044.
Please send $25,00 donation with
$5.00 lor S&H
BN8420

QRll CAL.LSIGN DATABASE ON
CD-ROM S16.95l! 1 Over 935,000
callsigns. mousanoe 01 ham
programs. mods, etc. Runs on OS/2.
WINDOWS, DOS. and UNIX. To
order call 1·800-260-8860, 1·909
517·1100. or fall (24 hrs) 1-909-517
1105. Rom-Dezvoul Multimedia,
3811 SChaefer Ave. Suite 1, cnec
CA. 917 10. S&H $5.95. Visa, MC,
Disc, Amell, personal checks,
BNB440

HAMs--NEED COMPUTER
RIBBONS? L.owest prices. Color or
black. State your needs Free info.
HARCL.Y(I), P.O,BoK 830A. Coquille
OR 97423.
BNB457

EL.ECTRON TUBES: All types and
Silas. Transrrinirg, receMrg. microwave
.. _Large JNefllOry '" sarre day stipping.
DAR.Y ELEemoNlCS. 10914 NE 39th
51. snc 8-6, 'JarllXluYer WA 98682.
(800)346-6667 or (360)896-8856.
BNB719

WANTED: HAM EQUIPMENT AND
REL.ATED ITEMS, Donate your
excess gear, new, old, in-any
coooeoo. to the Radio Club of Junior
High SChool 22 . the Nation's only
lull-time. nonprofit Organilalion
working to get Ham Radio into
schools around the country. as a
teaching 1001. uSing our EDUCOM
Education Thru Communication
program , Send your radio to school.
Your donated material will be picked
up ANYWHERE or Shipping
arranged , and thiS means a tall
deduction 10 the fUll extenl of the law
for you as we are an IRS 501(C)(3)
charity In our 15th year 01service. It
is always easier 10 aonale and
usually more financially rewarding.
BUT MOST IMPORTANT your 9ill
will mean a whole new world of
educational opportunity lor children
nationwide. RadioS you can write 011 ,
kids you can't. Make 1995 the year to
help a child and yourself . Don't
oetay-ccnteet us today-9 5 will be

over l oon. Wrile. phone or Fax the
WB2JKJ "22 Crew" loday: The RC of
JHS 22, POB 1052. New York NY
10002. 24 hours call 51 6·674·4072
or FaK 516-674-9600. Join us on the
WB2JKJ CLASSROOM NET. 7.238
MHl 1200-1330 UTC daily. and
21.395 MHz from 1400 10 2000 UTC.
BNB762

Amateur Radio T-Shirts & Sweat
Shirts. Electonics Books. Send for
catolog , Paul Washa, 4916 Three
Pceus Blvd,. Mound MN. 55364
t 245
BNB805

R-390A SALES & SERVICE, INFO
SASE MILTRONIX POB 80041
TOLEDO OHIO 43608 . R-J90
POWER INPUT CABlES $25.00.
ANTENNA CONNECTORS $12,50,
EXTERNAL. AGC MOD $20.00 PPD.
MON-FRI 9AM-6PM E.S.T. (419)
255-6220.
BNB813A

ELECTRONICS GRAB BAG! 500
pieces 01 new UMIPJj"ds: nweos.
capaciIors, eceee. resistors. $5.00
postpaid AlLTRONIC5, ZXlO~
go., San Jose CA 95131.
BNB855

Test Equipmenl : Ballantine 320
RMS Voltmeter $60; Ballantine 323"
07 RMS vcemerer $150; Fluke
1120A IEEE-488 Translator $100:
Fluke 2020A Printer $75: GR 139O-B
Noise Generator 560; HP 403B AC
Voltmeter $70; HP 431C/478A Power
Meter $250; HP 461A Amplifier $100;
List available. Phone: (908)722·
6157. FaK: (908)722-6391.
BNB1037

RF TRANSISTORS, Japanese
transistors and lubes need dealers,
repair shops. kit makers, ere. for
2SCl969, 2SC2312. MB8719,
MRF455. MRF454, 2SC2879 and
more. WESTGATE (800)213·4563.
BNB950
I
HEATH COMPANY IS seiling
photocopies of most Heathkit
manuals. Only authorized source lor
copyright manuals. Phone (618)925
5899.8-4 ET.
BNB964

PRINTED CIRCUIT BOARDS lor
projects in 73. Ham Radio. 051,
ARRL. HandbOOk. List SASE. FAR
CIRCUITS, 18N640 Field ci,
Dundee IL601 18.
BNB966

AZDEN SERVlCE by Jormer taetory
tec h n i ci a n . S 0 UT HER N
TECHNOLOGIES AMATEUR RADIO
HC., 10715 SW 190 e. 19, Miami Fl
33157.(305)238-3327.
BNB979

ROTOR PARTS ROTOR SERViCE.
ROTOR accesscoes: Brak-D-Lays,
Ouik'Connecls, Pre-Sel mods. NEW
models for sale. Free catalog.
C.A.T.S., 1368 Slate Road 105,
Perrberville OH 43450.
BNB996

Wanted for Museum: Apple-l andother
pre- 1900 rnicrocor1l>Uters. Also earty
fTlicroc:onlllJ jOUrrlaIS, nev.:sletleis an::!
advei1tsii glilerature_ KK"WW, 703-231 
647t31763-2321.
BNB1001

STOCKING STUFFERI Give the gill
ot music this holiday season to your
favorite Ham. Order THE RHYTHM
OF THE CODE Morse code mesc
cassene tape. Send only $9.95 add
$2.00 S&H to KAWA Records, P.O,
Box 31 9, Weymouth MA 02188; or
Visa -MC call 617-331-1826 after
4PM EDT weekoays.
BNB1020

OSL. CARDS Many styles. Top
quality. Order Risk Free , Plastic
cardholders, T-Shirts. serscoaueee
caps. mugs, shirts. Other ham ShaCk
extras. Information and samples.
RUl prinl. l ·800-962-5783.
BNB1021

TIRED OF IRONING? Single/small
quantity ss PCB service. Mosl
boards $25. We scan magaline
artwor1l free. Get out those back
issues' FIRST PROTO. (919)403
8243.
BNB1022

WANTED: BU Y AND SEL.L All types
of Electron 'rubes. Call (612)429
9397, Fall (612}429·0292, C & N
EL.ECTRONICS, Harold Bramstedl ,
6104 Egg taxe Road, Hugo MN
55038.
BNB915

Conffnued on page 88
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NEVER SAY DIE
Conltnued]rom page 4

industry has bought and paid for
a few senators, it isn't.

Well, the congressional brakes
have been on when it comes to
EMFs also, with the power com
panies facing hundreds of billions
of dollars in expense in meeting
any reasonable magnetic fie ld
limitations.

Thus I was surprised and de
lighted to read a report from the
National Council on Radiation
Protection and Measurements
(NCRP)committeewhich calls for
strong action to stop the exposure
of the US population. It endorses
a 2 mG exposure limit, 10 take ef
fect Immediately tor new day care
centers , schools, playgrounds,
and new transmission lines near
existing housing. And it would be
phased in more slowly tor exist
ing schools , housing, and
businesses.

The report was funded by the
EPAand bas been called by them
to be "the first comprehensive re
view ot the workf's literature on
EMF health effects."

The government's past field
strength guidelines have been set
at 10,000 mG for a few hours a
day lor the public and 5,000 mG
for the constant exposure by
workers, so the new guidelines
lower them by over a thousand
limesl Are you still using that
electric blanket?

It's an BOO-page report, so I
won't cover it all. But, in essence,
what I've been saying about the
exposure to magnetic fields has
been right on the money, with no
exaggeration. The report shows
that there is "a positive associa
tion between childhood cancers
and exposure to EMFs generated
by electric power transmission
and distribution systems."

The action of these fields on
the taster-growing cells of chil
dren and unborn babies is more
evident. but there is plenty of evi
dence that the slower-growing
cells of adults are also affected,
and the effects are not in any way
beneficial. Another case of SlOw
poison for you.

So, compare this report with
the recent rash media baloney
saying that EMFs have not been

proven to be dangerous. Don't the
power companies wishl But the
power companies advertise in our
newspapers,on the radio and TV,
and have been bribing the heck
out of our congress, so they tend
to control the media and the gov
ernment. If they would spend a
little of the money we're paying
them tor power to help ceveicc
cold fusion power generators In
stead of PR aimed at staving off
the inevitable, we'd have much
clean er ai r and cheaper
electricity.

We're seeing a replay of the
cigarette and asbestos episodes
in our history. Well, if congress
can't get itself to be honest with
cigarettes, maybe the FDA will get
Into the act.

And I'm no fan of the FDA. With
95% of our FDA approved drugs
never proven to be effective (bet
you didn't know thatl), and no ef
forts at all to check any alterna
tives not coming from the
pharmaceutical industry, the FDA
Is a tyrant whichseems to be hurt
ing us far more than helping. It
seems to be a tool of the phar
maceutical and health insurance

industries, and in bed with the
AMA, which Is not famous tor its
ethics.

Hmm, I can see the headlines
now, ·Wayne Green shot by
unknown assailant."

Now, if you still disagree with
me about EMFs, and you're not
doing it out of ignorance, then lei
me see your data. I've been d0
ing my homework on this for sev
eral yea rs and the NC RP
chairman is a good friend of mine.

Well, it's good to see that the
government may finally be lum
bering into action on EMFs.

Repeater Groups, Please
Advise

With the FCC getting ted up to
here with complaints about re
peaters, and with no help seem
ingly available from the ARRLand
their Repeater Advisory Commit
tee, things have taken the course
you might expect when there are
few guidelines and ample room
is lett for the expansion of egos.

Starting from the top, one of the
last things in the whole world
amateur radio needs is to )gnore
any situation that is causing the
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FCC agitation. We're on very thin
ice as it is, so we really don't need
to poke the lion with a Sharp stick.
Remember, we're dealing with
political appointees and bureau
crats. The appointees (Commis
sioners) have more polit ically
important things to worry about
than amateur radio, what with the
incredible growth of communica
tions technology, so we don't
want to be in the position of a
bothersome fly that is causing
aggravation and is more likely 10
get swat ted than cared IOf.

Sure, within my memory ama
teur radio was paying it's dues by
supplying trained or at least tra in
able 1edY1icians and operators in
time of war. It was, until 30 years
ago, the major suppl ier of high
tech career oriented youngsters .
It was also the pioneering ground
for new communications teen 
noIogies--lJp Wltil 30 years ago.
I! used to be a majof tecto- in pro
viding emergency communica
tions, but CB, cellular telephones,
and Improved business and gov
ernment communications sys
tems are phasing us out In this
arena.

Thus, every complaint to the
FCC is like a fly buzzing around,
asking to be swatted. Even more
Irritating and alarming to the Com
mission are the complaints ceuv
ered via a member of Congress
to the FCC from a ham
constituent.

What Are The Beels?

State repeater coordina to r
groups are, by and large, doing a
fine, if often thankless, Job of as
signing channels for their areas.
But where a resource is fin ite,
there are going to be arguments
and bitching over it's use. This
natural source of contention has
been made worse by some coor
dinators taking advantage of the ir
position of responsibility. Bribery,
the patronizing of friends, and
such have been causing com
plaints. When a new group wants
to set up a repeater and is tokl
that there are no available chan
nels, they tend to get upset And
when they find that one individual
has eight repealer channels as
signed, six of which are rarely in
use, this does notmake fOl'" happy
campers.

I get around the country Quite
a bit. In each city I visit , I check
out the repealer channels, look
ing to say hello. And I listen and
scan the 2m band to see how
much repealer activ ity there

really is. When I'm able to call in
on a dozen repeaters, with no one
answering my call on any 01them,
what am I to think? When I scan
the band and hear maybe one
repeater in action in an area
where there are no more avail
able channels , I know
som ething 's wrong. In other
towns I try the listed repeaters
and find that virtually all of them
are guarded against me by PL
access. They're private. No tres
passing. Visitors keep out. Non
paying hams keep out.

So we have hams complaining
to the FCC, writ ing their con
gressmen, and even suing. None
of these approaches are going to
do any good, and the chances are
they can do a WOf1d of harm.

The FCC VS. the ARRL

When the FCC put increased
pressure on the ARRL 10 take
more responsibility in mediating
repeater problems, th us taking
the heat off the Commission, the
l eague ca lled a meeting of the
coo rdinators. The coordinator
groups were instantly suspicious
of Big Brother stepping in and teu
ing 'em whallodo. Well , the FCC
is pushing for one "point of con
tact" to deal with repeater prob
lems, so what organization would
be more logical than our only na 
tional ham organization? Alas, the
AAAl's reputation for even-hand
edness is not shining. They have
always tended more toward run
ning amateur radio as a dictator
ship than a democracy and, white
League aparatchiks are comfort
able being told what to do, we still
have a few hams who prefer that
their opinions be considered.

Through some genetic mishap,
I'm one of the trouble-makers who
doesn't like 10 be told what 10 do.
Ask me and I'll do just about any
thing. Tell me, and go to hell. Thus
I've been an enemy of dictator
ships, communism, and social
ism, much preferring democracy.
Yes, it's been a losing battle in
America, with socialist programs
smothering our school system,
health care, wenere. and so on,
throu gh a d ozen generous
government bureaus.

In the ham field, I agree we
need a national organization, bul
I think it shOuld be structured co
posite from what it is. I believe
that CST should be a communi
cations medium to- the d SCl lSsion
otproposals fOl'" rule changes, and
that the directOfS should poll ham

Continued on page 76
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NEVER SAY DIE
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present these at director 's meet
ings, just as our congressmen are
supposed to do. And probably
would do it we would stop lobby
ists from buying the ir influence.
So, instead, we have the AARL
board making the decisions and
the directors then telling the un
washed whallhey are. The word
goes down from on high, not up
from the members.

This is not the system that I
would want making decisions on
repeater matters, so I can under
stand why many coord inator
groups are alarmed at the pros
pect of the l eague being set up
as the single point of contact with
the FCC.

I suspect thai the League isn 't
at all anxious to have this nasty
monkey on their back. Irs a thank
less job, complete with the poten
tia! for fighting bitter law suits. And
there is no upside , It won't in
crease revenues. It isn 't going to
increase their languishing mem
bership. And it'll obviously cost
money to handle.

My recommendation was for
the state and area coordinator
groups to pass the hat to fund a
National Coordinator Committee
and hire a General Secretary 
preferably a retired ham, and Lord
knows we have more tha n
enough of them, The NCC would
be incorporated to limit liability
and would be the point of contact
for the FCC, It, in tum, would con
tact a coordinator when a prob
lem arose. This approach would
get the whole thing out of the
political arena.

Since coordinators have a lot
more to do than repeater coorcn
nation, the Nee should have a
newsletter to provide communica
tions . Coordinators have to take
into consi deration all VHF/UHF
ham band users, not just the re
peater groups. Repeaters have to
live with SSB, ATV, satellites,
weak signal, moonbounce.
packet, and so on. So the coordi
nators have to agree on band
plans for these bands.

My suggestion as a way to deal
with this isn't new. I propose that
the NCC hold a biennual (every
other year) national conference
where all proposals for FCC rule
or band plan changes would be
discussed and voted on by

delegates from interested clubs
and coordinator groups. I talked
this over with the FCC Commis
sioners a few years ago and they
thought this was a grea t solution
to the aggravation and cost of
their dealing with amateur radio
rule changes. They agreed that
the Commission would supply le
gal help for any such conference
to help expedite new rules bein g
enacted. This would make it so
our amateur radio rules could be
more in step with technology and
the current needs of the hobby.

Witt Democracy Work?

Perhaps , as the Yugoslavs and
more and more little wars around
the world between ethnic groups
are proving, mankind is not yet
able to peacefully resolve differ
ences. So perhaps my idealistic
dream of a self-regulating ama
teur radio service is unattainable.

But we've come a long wa y
during the almost 60 years I've
been involved in the hobby. I got
snickers and ridicule when I first
proposed that we do our own li
cense testing. We've gotten rid of
many restrictions that hobbled us
in the past. But as long as emo
tions rule minds, we're going to
have problems.

Should we continue to encour
age the use of 450 MHz for re
peater linking, or shou ld we move
it on up to higher and less used
bands? Without linkin g, what
would 450 occupancy look like?
Is there a need for more chan
nels, and thus pressure to en
courage the ATVers to move
higher? For that matter, how
many ATVers are there on 420?
We need more data, And then we
need the probably unattainable:
cooler heads.

Are eirclJirs gelling smaller? Or is
this a pre·inflation qlJarter?

If we can organize an NCC, I'd
like to see a yearly audit of band
occupancy in each area. With
computer-controlled scanners it's
fairly easy to run such an audit.
But then we'd also want to check
for legitimate usage. I sti ll

remember how the US military oc
cupied allocated short wave fre
quencies by transmitting so many
hours a day, whether they had
any traffic or not. The use showed
up on the ITU reports, showing
activity, and thus preserving the
frequencies. I remember visiting
one of th e Army stations in
Heidelberg and seeing their trans
mitters holding down a whole list
of f r equenc ies with test
transmissions.

So let's let the Tutsrs and the
Hutus kill each other and see if
we can learn to give and take to
accommodate the 73 diffe rent
hobbies we're enjoying and call
ham radio.

Good News For
Entrepreneurs !

The socialists in congress are
pushing to raise the minimum
wage. This is indeed good news
for entrepreneurs. Frankly, I hope
they raise the minimum wage to
at least $7.50 per hour, which is
around $15 ,000 a year. How can
a family live for much less than
that these days, right?

Of course this will increase the
costs for manufacture rs to make
products, forcing them to eithe r
increase their prices or get rid of
workers by replacing them with
automation and computers. And
this is where you come in.

A good rule of thumb is to mul
tiply the cost of manufacturing a
product by about six to cover the
costs of distribution and market
ing. Thus any increase in worker's
pay will be multiplied by six when
it reaches the sales price for the
product. And that will make many
manufacturers no longer competi 
tive with foreign facto ries, so they
will either have to move thei r jobs
to Mexico or some other lower
wage country, or automate more
to cui payroll.

II you spend much time on the
telephone you know that more
and more companies have re
placed telephone operato rs with
automated message handling
systems. There are fewer and
fewer jobs for low-skilled work
ers. And there are going to be
even less.

The next time you visit a fac
tory, take a good look at what the
workers are doing. How many of
them could be replaced by a com
puter or a computer-driven ma
chine? Every ti m e you can
replace a wo rker by a machine of

some kind you are going to save
the company money. You'll also
probably improve the quality of
the product.

A worker making $15,000 a
year also costs the company
around $5,000 more for health
care insurance, unemployment
insurance, and so on. A machine
doesn't come in late and leave
early. It doesn't have child ren that
get sick. It doesn't even take long
weekends Of have to observe
holidays. No ten-minute smoking
breaks every hour, either.

Companies are going to be
looking for consu ltants who can
cut their payroll. either by stream
lining the work or replacing un- or
semi-skilled workers with
machines and computers .

This is going to come as a big
surp rise to the kids who are drop
ping out of school. McDonald's is
experimenting with automated
burger flippers. It won't be long
before most fast food chains can
be run by half as many workers
or less,

For instance, suppose you
coutd punch in your order on a
keyboard by your parking place
as you get out of your car? You'd
put your credit card in to pay and
get a card to put that into a slot
once inside . Your tray would
come out almost immediately with
your order, A similar system would
work for the drive-through ser
vice. If you don't have a cred it
card yo u can pay with cash in
side. But you can bet that
McDonald's credi t cards would be
plentiful. They might even work at
Wendy's, ea rning you prizes or
future Big Macs.

Long Ago

When I first moved 73 to New
Hampshire from Brooklyn in
1962, just two years after start
ing it. I hired a bunch of college
dropout hams to come work for
me. I paid $20 a week, plus room
and board. I had up to eigh t 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 01a ham
station way up on Mt .
Monadnock. a few miles away.

When I bought a small offset
press we started also putting out
a small VHF manaarne. a
contester's maqaztne. and one
for club newsletter editors. High
school kids came in after school
and helped collate , staple , and
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address th ese publicatio ns for
50 e an hour. The y got some
spending money. It helped keep
them out of trouble. And they got
to learn abou t the responsibilities
of working .

I had one ham working with us
who was so much trouble that I
finally gave up and tried 10 lire
him. He pleaded with me to let
him stay and keep working with
out any pay. Being a sucker,l said
I'd give it a try. After a couple
weeks I tOld him he wasn't worth
nothing. He then onereo to pay
me 520 a week ill"d let him stay.

I linally agreed to let him stay
if he'd live in my house up on the
mountain and help clean out the
brush around the place. Just don't
come down and aggravate us
here. Well , for instance, I did the
cooking and the live-in hams took
turns washing the dishes, When
it was r eosvs turn he managed
to tum a nart-rour job into a lour
hour job. The same when it was
his .iOb to empty the wastebaskets
or shovel out the horse stalls.

Tedsy came down from the
mountain one day and asked if I
minded if he put up a vee beam
for six meters, aiming il down the
east coast. What could go wrong?
I said sure. The next thing I knew
a lew weeks later he'd cut down
a couple dozen big trees to make
a path for the two legs of his vee
beam . Worse, he'd miscalculated
a bit and the beam was actually
aimed at Bermuda, so no one
down the coast could hear him.

I remember h im walki ng up
with a broken yardst ick in his
hand. He looked at me sheepishly
and explained that he 'd had it in
his mouth and walked through a
30" door.

Bless The League

One day the government ar
rived. They'd had a complaint
abou t my paying less than the
minimum wage, I pushed them to
find out where the complaint had
come from, and they said it was
the AAAL in Connecticut. They
said ro have to stop paying the
hams with the room and board
and $20 a week, pay them regu
lar wages, and charge ttlem for
the room and board. Arxl the at
ter-schoo/ kids would have to get
at least the minimum wage .

I automated the collating and
addressing of the publ ications I
was printing, thus gelling rid of the
school kid s . Th e hams were

replaced by local people doing
most of the work, No more room
and boa rd . No more fun. And
without the gang to keep the ham
shack up on the mountain oper
ating, I closed it down and sold
the place . Well , we all had the
time of our lives while it lasted .
Several of my alumni have gooe
on to be successful entrepre
neurs.

You bette r believe mat the lob
byists in Washington from Mexico
and other tow-wage countries are
pushing congress hard to in
crease our minimum wage. Every
dollar it goes up will mean millions
for their countries, and more wel
fare and unemployment problems
for us.

One alternative is to improve
our school system so we'll have
better educated and better skilled
workers so we can compete bet ·
ter inlernationally, but here we're
up against the most powerful Iob
t aes in the country, the teacher's
unions. And they're unfailingly
supported by the mass ignorance
and apathy of voters.

Say. if we move the minimum
wage up to $15 an hour weu no
longer have any poverty. right?
Who could possibly be against
Ihat? If they move itto $20 I might
even consider working again.

Teapot Tempests

The ham newslette rs ha ve
been scraping Ihe barrel lately.
Like f'rinstance, the FCC, which
has been refusing to issue spe
cial calls, got forced by the USIA
into issuing one for the VOA's
50th anniversary: K3VOA. Sigh.
And a j Udge awarded N5DA
$10,000 from N5EWD for some
names he was called over the lo
ca l repeater. Oh yes , the West
Coast IARN director cun after an
abusive ca ll from Baxter. And
WA6lTF is pissed at Baxter for
messing with his news reports. An
average week.

Wilh KV4FZ presumably QRT
after his court conviction, I woo
der how the mess he generated
on 14,313 is progressing. I sup
pose mere's no real hope of gel
ting Congress to grant a special
exemption from prosecution to r
bl owing away the rest 01 the
BARF gang. It's the lack of rea
sonable lo0phoies in our laws that
are making the Mafia so success
fut. If we could attract some Sicil 
ian hams, pert-ape we could get
ou r bands cleaned up. Lord
knows the ARRL seems 10 have

absolutely no interes t whatever in
the problem.

Rapture!

There's a new book out that
I've just got 10 gel you to read.
How are you going 10 learn any
thing il you don't read? Instead
of wasting big parts of your life
00 nonproductive amusement like
watching ball games (Ofany kind),
stupid TV crapota like sitcoms ,
game shows, soaps, and all that
gawking OJ iccrarah . pick up a
book, a highlighter, and read .

You can read on buses, planes
or trains, in the back seat if some
one else is driving (Sherry
drives-l read), and while waiting
for your waiter in a res taurant
(they're called ' waiters." righi?),
You have the same 168 hours a
week to work with that I do , and
I'm polishing off a couple orbooks
a week, and that' s in addition to
keeping up with around a hundred
magazines a month, I'm no ma
gician. I'm not doing anything that
you couldn't do , if you wanted to.
Now, what can I write that will gel
you off dead center? Dead is the
operative word there .

For instance , it I can get you 10
(a) bUy the book and then (b) ac
tually read it, you' re gOing to have
the time of your lile with Raptures
01 Ihe Deep by Fred Jueneman.
Ir s jusl oul , but I got a sneak pre
view via a disk copy from Fred last
year. Barnes & Noble estimate
that 50"4 of the books they sell
are never read. I'll bet it's more
like 80%, from my experience in
talking with people,

The sorry lact is that most
people are not reading books, I
was talking with a product of our
local school system Ihe olher day
and I asked her how many books
she's read. Oh, about 15 in the
last ten years. All fiction, Sigh. It's
no wonder she's stuck in a

low-paying job that requires few
skills and lill ie knowledge.

What's Raptures about? Well,
irs nonfiction, and it's about what
we understand in science today,
and the challenges lacing scien
ns ts in just about every field .
Jueneman has dooe an incredible
job of research on how and why
scientists believe what they do
about our world and how it works.
And none of the usual math equa
tions scientists don't seem to be
able to help themselves from us
ing (and make them seem bri l
liant). Oh, the egos in the Ph.D,
fields! I know hundreds of Ph.D.s
now, by virture of my cold fusion
adventure. Some are great fun to
talk with, others can't help letting
their egos show. That's a natural
manifestat ion 01 insecurity
(aka an overcompensated-for
inferiority complex).

The "Rapteres" of the title has
10 do with our living at the bottom
of a sea of nitrogen (air is 78%
nitrogen) and thus suffering from
nitrogen narcosis (raptures of the
deep, as experienced by divers
who get too much of it ).

To get an idea of the breath of
the book, just look at the 12-page
inde x in the back. Three columns
per paqe! Fred has done a re
markable job o f histo rica l re
search in a surprising number of
fields.

The book runs 286 pages ,
costs $30, and is publ ished by
Resea rc h and Development
magazine , where many of the
chapters originally appeared in
Fred's columns, which he's been
writing for them for over 20 years.
Yes , I'll have the book available
via Uncle Wayne's aooksnen.
ISBN # 1-57450-001 -5. You can
help Fred by pushing your local
library to get a copy. ttu make a
wonderful gift for a youngster who
has learned to read , if you know
any. m

More tiny components from 5escom.------ -( -It·s vour brain. usc it or"""
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73 Amateur Radio toaor » December 1995 77



HOMINO IN
Conttnuedfrom page 72
accommodate standard two
meter FM gear and to equalize
the field. The four divisions were
based on age only, not sex. Age
brackets were determined Satur
day night after sign-ups were
complete. see the sidebar for a
summary 01 the rules.

Sign-ups for the Sunday hunt
were accepted all day Saturday
at the convention hall. Upon reg 
Istering. entrants received a sheet
of rules anddirections to the stag
ing area. We were concerned that
if they knew in advance exactly
where the hunt would be, they
would go there ear1y to get the lay
of the land. Besides giving some

an unfair advantage. this would
interrupt the fox hiding commit
tee's woril.. So we pulled a switch
eroo. The instructions told them
to report to the Los Angeles Mar
Itime Museum. two miles away
Irom Angel's Gate Parle There
they were met by a foxh...,t com
mittee representative. When all
hunters had arrived. the group
was told the actual neu site and
given directions to it.

Forty oonvention-goers signed
up for the foxhunt, which sets a
record for entries in a Southwest
ern Division Convention RDF
contest. Ages ranged from 11 to
70. Two were non-hams and the
rest were licensees of all class
es. The hunt went smoothly and

everyone had a great lime.Awide
variety of equipment was used,
from sophisticated sniffers to sim
ple "body shielding" maneuvers.
Almost everyone found at least
one transmmer. Ave loond them
all.

I hope reading about Hamconl
Foxh...,t-95 has inspired you 10 try
international-style foxhunting In
your home town and given you
some ideas on how to do it and
promote it If your club has never
done RDFcontesting. it's an easy
way to stan the tun. If you have
been doing mobile T-hunting lor
a while. ir s a great change of
pace. Who knows, a sports chan
nel may makeus all famous some
dayl

Next time, I' ll have more on
HamconlFoxhunt·95, including
stories of two handicapped hams
who participated. In the ooming
months, I'll lell how other groups
here and abroad practice tor In
ternational championships. You
'Nil also learn aboul tral lSll lilttH"S ard
RDF eence flat wor1I. best b ilis
kind of hunting.

Iwant t:l hear all abol.C ROF coe
tests in you- area, v.tle1her )OJ do
mobile T-lu1ting or Clrl-flD: bctu'rt
ing. send )WI' stories w-d~ t:l
the eceess at tlEl begi Iii lQ of IIis
article orsend e-ma~kl mevia inter
net (Homingin@aol.com) or
CompuSe"", (75236,2165). iii

(See Rules SlUTI1Tlll11J page 81)

Tons of New Ideas!
360 pages of ideas for new businesses. new solutions

for our more serious social problems, improving ou r
schools, improving health care, cutting the federal bud
get, making foreign aid payoff big, and so on. This book
is based upon Wayne's reports to the New Hampshire
Economic Development Commission. Here are new ideas

you'll wish the presidentia l candidates wou ld promote.
Send for ·We the People Declare War on Our Lousy
Government." Only $12 postpaid, while they last. Uncle
Wayne's Bookshelf, 70N202, Peterborough NH 03458
1107. Or call 800-274-7373 during business hours, It's a
great Christmas item for any conservative thinker.

Periphex Power Packs for longer QSO Time

~

u~' ',(Ill' rtIdjo
flym the man,,{achlrer.

Buy tlt~ battery {kIck from Periphex
where Butteries are our ollly bllsi"es.d

"lillll:IIPCI'RlPHG'X iI,~.
Plug into savings when you choose Periphex

1-800634-8132
.oIdd 1·1.11111I""'1"' 11oldli'Clor lim Nt..,,-. 1]\llloE •.,hldilion>llron..,.· vs.-.l'f •~~~idd Sto lu, ' l&- rood fI\IIlUtll'bor 1lM..p Dl<...n, I..,

" .

T..... " , . " •

AERONAUTICAL
CO~'MUNICA1!ONS

r.""... · D " ' -H '
Rob rt n
has quickly
become the
definitive
reference for
aeronautical
DXers
worldwide.
Second Edition
Only ..•

.;;;;= .;;;,... $19.95 (+$2)

The Unconf~tedbest oooc ill the field. An lflva/U'
abIfJ SOUiWbook Monitoring Ti_

CorrIprr1hensNeandfullyitlformative. AppIicabieto
the fIO\'ic8 as weBas to the advanced monitof, A
book S6COfld to none. I couki go all flight wit!l
supet1atives. New Zealand OX nmH

Quite simply the best and most auttlofitative book
Oil aircratr commtJtliCationS. ShOff W.ve Mag.

ThIs has to be the most COtl'lpIele IreabSS Oil HF.
VHFand UHF voiceanddigitataircraff communica
bonS we hSve seen. Over 2350 discrete frequen
cies are given elChaustive a ltet1bon with in-dept!l
elCplanstions 01 who, what. where and why various
communicatiolls tahe place. A bargain a t$19.95.

Westllnk Report

Universal Radio
6830 Americana Pkwy.
Reynoldsburg, OH 43068
• Phone: 800 431·3939
• FAX: 614 866-2339

CIRCLE 68 ON READER SERVICE CARD
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Compiled by Ron Galik KAOAET
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NEMAL Electronics has pub
lished a new edition of its cable
and connector se lection guide.
The 48 page gu ide contains de
tailed tectlnical specifications and
illustrations of more than 1000
cable, connector, and in tercon
nect products. The 1995/96 edi
tion contains more than 100 new
products includ ing a section on
750 BNC connectors . adapters,
and patch panels for serial digi 

tal: applications, RF terminations and attenuetors. and custom com
posite cables. The guide also iocnoee comprehensive performance
data on a wide range of coa xial cables together with Charts for quick
selection of appropriate connectors and toonnq.

AVCOMhas aisointroduceda superportalje spec
trum analyzer, model SPA-2()A. II turns any TV intoa
powerful 950-20SO MHz spectrum analyzer. allowing

SPA·20A. the user to 1irK:! and identify satellite signals, maxi-
mize antenna perlormance, erd troubleshoot system failures.

AVCOM has just released the PRC· l Polarot rol Control Box-a
self-oontained, battery powered, micrcprocessor based oontroIIer
that can rontrd servo-actuated fee~ or oeer satelile ham

""-AVCOMs PSA-658 por1aIje specIn.m analyzer 0JYef'S frecr..len-
des from less than 1 MHz to 1250 MHz and has greater than -95
dBm sensitivity. The~ battery or ~ne operated instn.rnent
is perfect lor lieId testing RF systems.

Radio Adven tures Corp. has released the C5
advanced CMOS Freq uency Counter chip. The
C5 del ivers many unique and useful features in
a 28 pin DIP. The C5 along with a standard
74HC02 and three low cost driver transistors
drives a six digit seven segment LEO display to
100 Hz resolution. Frequency range is DC to

beyond 50 MHz and the update rate is approximately 40 times per
second making the display update appear almost instantaneous. The
C5 can be used to build general pu rpose frequency counters and is
especia lly useful in bUilding frequency d isplays lor nome-brew.
transceivers or to add a display to vintage lube type equipment.

NU~ 79 on your Feedblock c.d

NEW PRODUCTS

Advanced Electronic App lica
tions , Inc . has released the PK·
232MBX and PK-900 multi-mode
data controllers are now shipping
with Global Positioning sateune
system (GPS) firmware. The big
gest new feature is that G PS
commands can be remotely programmed. so in Stand Alone Track ing
applicat ions where a TNC, GPS receiver, and radio (no computer) are
mstauec in a vehicle--it is all done remotely. The data control lers auto
mat ically transmit their position information at user-defined intervals
and can also be remotely polled lor GPS location information . T his
remote polling is great for those who use the TNCs in a Pete Bros.
ULTIMET ER-II'M weathe r set-up . Each member of an am ateu r radio
group in a region can se t up a weather station in the back yard , then
other members can poll (at any lime) the various weather stations for
information. Doing this forms a picture 01 the region's weather on the
Automatic Packet Reporting System map (APRS TOI , by Bob Bruninga).
Mobile packet users can be transmin ing their position information in a
Sta nd Alone Tracking confi guration and still act as a message
forwarding mailbox-all while mobile .

New Product reviews and reviewers
are welcome. Write to Ron at 73. Continued on page 80

• ••••••••••••••••
: Addresses and phone :
• numbers for these fine .
• products can he found o n •
• their ads in 73 o r by wrning e
: 73 's Review Department or :
• by calling 603-924-0058. •
•••••••••••••••••

ACCULEX

A CG U L EX has re
leased a new catalog con
tain ing new digital panel
meters , counters, tim ers,
signal conditioners, printer
cable s a nd othe r
accessories.

MFJ-452 Super CW Keyboard

MFJ Enterprises, Inc. announces the MFJ-452 Super CW Key
board with Perpetual Memory. Th is keyboard has a two line LC D
display and RFI suppression .

The MFJ-452 features eight 250 character nonvolatile message
memories , a 150 character type-ahead buffer, an iambic keyer, and
a powerful Morse Code Trainer, plus other features .

MFJ·1798 " 10" Band Antenna

The new MFJ-1798 is a "perfect 10'" /len bands that is : 75/80 , 40,
30,20, 17, 15, 12 , 10, 6 , and 2 meters with only one antenna. This
antenna offers separate full size rad iators, end loading , elevated top
feed, low radiation angle, very wide bandwidth. Ir s self-supporting
and only 20 feet tall . It wi ll mount easily to any ground level soot.
tower top, condo, roof top-just about anywhere! The MFJ-1798 is
as easy asA B C to tune. The frequency adjustments are nearly mde
pendent-adjusting just one band has a minimum effect on the
resonant frequency of other bands.

The WS 400 series is water
washable and non-hygroscopic.
T he FRS se ries is fat igue
resistant at.

Palomar Engineers model
PCM·1 RF Current Meter

Pa lo mar's new clamp-on RF
current meter makes it possible
to cneck ground radials one by
one to find broken rad ials and to
determine antenna efficiency. It
also checks currents on coaxial
cable shields. It fits any wire from
lhe smallest to f(l ,2)" in diameter.
It ha s three ranges: 0.1, 1 and 5

amperes lull scale wi th direct panel meter readout. It is compact,
handhe ld, battery operated for use right at your antenna-no other
equipment is required.

AMTECH has released three
SMT solder creams lor working
with surface mount components.
The NC 50) series eliminates sol
der balls and is a halide- Halogen
and, VOC-free.
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Th e OV R ·1 module is an
economical PC boa rd wh ich
has recently been reduced in
p rice . It can be purchased ei 
ther in kit form at S59 or as a
wired and te sted unit at $99.
It incl udes a small elect ret mi
crophone and push buttons fo r
record and playback.

Conttruu-d 011 1X-19t' 8 4

You ca n al so use th e OVR
1 to generate a voice message
used with a t ransmitter for tox
hunts ,

As a rep ea t e r lD 'er , th e
DVR -l module will record your
voice, usi ng eithe r the buill- in
microphone or an externa l
mike . It can be used with al
most any repeater COR mod
ule , including the Hamtronics®
CO R-3 , C O R· 4 , and COR-5
( used in the REp ·200
Repeate r) .

As a conte st annunciator,
you can reco rd a message or
even seve ral messages. Elimi 
nate fa tigue or strained vo ice
working contests or OX! Con
nect the audio output to the mi
c ro p ho n e inp u t o t any
t ransm itte r. Play your m es 
sage back at the pre ss of a
switch . Unlike a tap e , you
don' t have to w ind bac k to the
start ; the vo ice 10 chip in the
OVR-1 automatically queues
up the message you select .

As a radio notepad , yo u can
keep the DVR-1 module wired
to the audio output 01 a re
ceiver read y to re cord up to 20
seco nds of anyth ing yo u might
want to recall la te r. Say you
are operating a contest or OX
and want to be sure you ca tch
th e call letters o r o ther infor
mation yo u hear. Simply hold
d own the rec ord bunon to
make a recording . Pa y it back
as many t imes as you like un
til you are able to ma ke ou t in
fo rmati on others lose in the
ORM! The OVR-1 unit ca n di
rectly drive a small externa t
speaker for appl ications such
as this .

New Hamtronics®
Digital Voice Recorder

The OVR·1 Digital voice Re
corder is a versatile PC board
module, which is designed prima
rily as a voice rtrer for repeaters.
Bul it also provides features so
that it can be used as a contest
CO caller or as a "radio notepad"
to record short parts 01 received
transmissions for instant recall.

For more details, write to
Hamtronics , Inc" 65-0 Moul
Rd., Hilton NY 14468-9535 or
call (716) 392-9430 (tax: (716)
392-9420). While you are at it,
ask fo r a complete ca talog,
which also includes all their
equipment , including repeat
ers, transmitters, receive rs ,
transmitting and receiving con
verters , prea mps, and data
modems, (Be sure to tell them
where you heard about this.)

poetnve-acunq . wide-range
squelch circuit and additional out
put terminals lor repeater audio
and discriminator audio, and it is
now easier to assemble and align.

The R1 00 retain s all of the
popular leatures Hamtronics re
ceivers have been noted for. It
uses triple-tuned circuits in the
Iront end and exceueot crystal
and ceremc fil ters in the IF with
steep skirts fo r close channel
spacing or repeater operation .
The IF selectivity, for inslance, is
over 100 dB at +1- 12 kHz away
from the carrier, Low noise FETs
in the front end provide good
overload resistance and 0.151lV
sensitivity.

Best 01 all , the price 0 1 the
Rl 00 is considerably less than
the R144/R220 series. Kits for
any of the bands are only $129.
Wired and tested units are only
$189, a $30 savings. Channel
crystals lor any desi red frequency
with in these bands are only $12,
which is a very good price fo r
commercial-grade crystals. Pro
portoneny-contronec crystal ov
ens are available for operation
over wide temperature ranges.

New HamtronicS@VHFFM
Receivers

With a kit price 01 only $99, the
COR-6 is quite a bargain, consid
ering what voice 10 cost to imple
ment just a few years ago, It is
also available wired and tested to
$149.

The 20 seconds of recording
time can be broken up any way
you like. You can enhance th e
basic circuitry by adding a switch
to select any 01 several mes
sages, tor instance. You can even
use the m -4 OTMF Controller to
allow remote control of recording,

All the above repeaters are
available for 6 meter, 2 meter, 222
MHz, and 440 MHz ham bands;
and they are FCC type accepted
for operation in the commercial hi
band and UHF band . Basic out
put power levels are offered from
l OW to 25W,

Voice...m Repeater Controller

The new COR-6 module from
Hamtronics combines COR cir
cuits and a real-voice 10 on one
board. It can be used with trans
mitter and receiver modules to
make a simple, low-cost repeater.

A digital IC records up to 20
seconds of your voice , using au
dio from the repeater receiver.
The unit includes tail and time-out
timers, courtesy beep, solid-state
relay to key transmitter.

These new features allow the
REP-200T to be used for club an
nouncements or warning mes
sages in addition to use as a voice
10, thereby playing the al'VlOt.lllCe
ment periodically. If desired, the
repeater can even use a CW 10,
and its voice recorder can be used
independently just 10 play mes
sages on request. These newfea
tures don't add much to lt1e cost of
a repeater, either. The REP-200T
is $1145 in kit form and only $1 395
wireG'lested.

Hamtroni cs , Inc . has an
nounced new low-cost monitor
receiver kits for the 28 , 50, 73,
144 , 152, and 220 MHz bands.
The R100 Receiver was designed
to replace both the R144/R220

With the availability ollow-eost and R76 series receivers which
digital voice recorders, Hamtronics have long been popular lor de-
also has developed an economy manding applications, such as
repeater with a voice 10builtin.The repeaters, audio and data links,
new REP·200C Repeater uses a packet radio, and remote control.
new COA-6 controller module with The R1 00 not only provides a re-
voice 10 but no DTMF decoder or placement lor the older R76 sa-
autopatdl. This will be especially ries used lo r the lower VH F
weloomed by those wiShing to put bands, but it also allows easier
a repeater on the air which is more coverage of the various segments
user friendly for no-code hams to of the 150-175 MHz high band
use . It saves a conside ra ble and 200-240 MHz ranges which
amount 01 money, too. The REP- are popular with commercial cos-
200C is only $795 in kit form and tomers. In addition, the R100 was
$1095 wired/tested. desig ned to have a ne w
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The new REP-200T Repeater
has all the features of the stan
dard , microprocessor-controlled ,
REP·200 Repeater with the ad
dition of a new DVR-3 Voice Digi
tal Recorder Module. This allows
messages to be recorded off the
air remotely, using the micro 
pnooe on any transceiver. II is no
longer necessary 10 use a micro
phone attached to the repeater to
record messages. DTMF com
mands contro l the record and
playback modes. Thus , the con
trol operator can change the mes
sage at any time, and repeater
users can also request a playback
at any time .

The popular HamtronicS® line
of VHF and UHF FM Repeaters
has always offered high quality
and more features at a reason
able price. Now the line has been
expanded to include some very
interesting new models.

NEW PRODUCTS
Contin ut->d from page 79



HOMING IN
Conttnuedfrom page 78

Hamcon/Foxhunt-95 Rules Summary
1. Bting your own RDF gear, spare batteries, compass, protractor,

pencil, water. medications,sunscreen, etc. When you arrive, stow your
RDF gear in the impound area. 00 not turn it on until you reach the
end of the sta rt corridor.

2. You will be given an official topographical map of the course to
keep and mark up. The course boundaries are marked with green.
Forbidden zones (church and Young Marines barracks) are marked
with pink.

3. There are six FM transmitters with distinctive MeW 10 , allan
146.565 MHz. Antennas may be any polarization. There is a non
scored intenninentbeacon at the finish on 145.725MHz. Do rottrans
mit on any band while you hunt, except you may call for emergency
assistance on 145.725 MHz.

4 . Your starting time win be given 10 you in advance. Starting is at
two-minule intervals. Contestants in different divisions may be start
ed simultaneously.

5. Age divisions are as follows: Youth (17 and under) Prime (1B
through 30) Masters (31 through 45) Seniors (46 and up).

6. Cash prizes in each division will be $50 for first place, $30 lor
second, $20 for th ird , $15 fo r fourth , $1 0 for fifth. Trophies will also be
given for first, second and third places, ribbons for fourth and fifth .

7. You may find faxes in any order. Mal1l: your card with the special
punch near each fox. Faxes may be camouflaged. Look carefully for
the punch, which will be attached close by. Make sure you punch the
right fox number on your card; incorrect punches do nOI count. If you
lose your card , you will be disqualified .

8. You must reach the finish line within 120 minutes after you be
gin, or be disqualif ied. Once across the finish line , do not go back
onto the course.

9, There is no learn competition. Each contestant hunts as an indi
vidual and may not accept help from anyone. Non-hunting guests musl
arrive at the venue with you and remain in the stan or finish areas.
Any contestant communicating by any means while on the course will
be disqualified, Exceptions are for emergency medica l assistance and
discussions with official Hamcon1FOlihunt-95 Course Marshals, who
will be wearing white ribbons.

10. This is an on-foot hunt. You may not use any wheeled convey
ances such as bicycles, skaleboards, etc. You may not hitchhike. Watch
your step. as there are obstacles on paths. There may be wildlife such
as skunks and snakes in the park.

11. We are here for fun. There musl net be any unsportsmanlike
conduct. Disturbing or damaging transmitters, antennas, or punches
will result in disqualification , Decisions of judges are final.

Other rules and directions are covered in the text Fer the t.nabridged HamconJFoxhunt-95 rules, send an e-mail request to HorninginOaol.oom
or send a self-addressed stamped envelope 10 the author.

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

BUY AMERICAN, BEnER PRICE AND QUALITY

The SG230 SN ART·TUNER II the t>aSl HF aulol""e, at a"'f pre a. anod to
prorrtole a PfO<l\.CI tIIal ill maGI"' me USA. _.~ ol'fer>'>g ~ 01 Ifill goare_
!:>ell prICe 01 only S449.00!! WHY nlE SG23O? BECAUSE: When you k.one ""
,ntlMa .1 ~'S !>aS(> you~ ,nonallng Ih8 ant"""a. irnIlead 01 jusl malching the
co.. to tile ,adlo as";!h other IUl'lflre auch as tile ATSO. atc. Tl1a ,esun YOUR
SIGNAL GETS O UT MUCH BETIER, Tl1a Kenwood ATSO. AlISO .O>d o lne,
IImll.' lunars "an onl1 mate~ 3:I ml.malol1es (YES 0011 3:1110 10' 081 rnalol1lng
anyt~1<iQ bul Ila,"I' deClnl anten.... Tne SG230 can msleh f,om 0,5 Ohm to 10
kltollm I nlennas (uP to a 200:1 mIIlmalChJ. so a can ea", '1 "",'011 ,andom wire_ ,
diPOlOl. raif>.guners, sI>oppir1<;l CI>1&. ele. The '<:$<lll MORE POWER

TO"'-........ <flOd or !TlOflO)' Older ....~ SO 50 lor sNppng . along *'"_~__\-.y ... U.S Pool
01".-.UPS .... "'"-., _ TeIe\:4"'''' ...- to

The SG2000 HF Iransc_ -. 1yfIIt~IIO ICM' """",,,"CIaI a"" ","Me setW:e
m.ode wilt! " ""'lional u .s. cornrnerclal f a"" o....lit)' (and '" courw ~ can be used
OIl lI>I ~am banos also). While lhe Ja llllneH flIdioS Ita.e 2 lInaIlransiators ht
Slraln IQ pUI <>Ul 100 waItS on !he k>w bands and onty 75-S5 walts on Ie<" ""'!!!<S.
INl SG2000 haS 4 larga uanllllQrl thai !(>Of along 01 150 wan. on A~~ THE
BANDS I NC~UDINO 10 METERS' Some of the S02000 laa lures are : 1) A
conlrol head rem olable (no spec:lal l<ol neee""a')') LIl' 10 150' awa1 Irom the rig.
t)O~ecl !of aU1<>r1'lClb01es aO>d bOats. UP 10 8 headS can t>e ull lklllO and used as
,ntarcom. alSO. 2 ~ The large.t diSpla1 01 any HF lranscalve" 3) ~4 p'e'
p<OO'amrned memorIeS , ,,,, 100..- programmable ,, _ ... . 4) QPe'_ from
·SOF (...OC) 10 18SF (..SSC•. You wanl ouailly right? Hefa II ..lIal EVERY
SG2OOO ......1endure _a1h8y're ShWed If...., lI>Ilaclo<V: I ) They're Iac1o<y
.agneo. 21 EVERY SG2000 " . eyed-. at .... 00- /CW ISO WI11I) InIo an
CIpefI /lfUfnI1CM' aDc>.lll 10 _ ... _ cornecleo 10 . tI\<lfIIo:I ........... ....,
• ..,.., -.. ICM' an _ _ , 10 aecon<lS. 31 EVERY SG2000 II pur .. 11>8

"'BURN·IN" ,aca _..,.., _ ICM' 24 no.n~ .. .... _ CW DoIll.,- ..... .., N Ioreogn.- 41 EVERV SG2OOO-.
\I'Iefl~ ICM' ,$. _ .... "' 1I'e"TORTURE FUoCl<"" -'I'>ay ara kllyefl on _ 011 8YeI'Y 10 _ ko' 24.....-s.. 5~

The SG2000 15 ""-leO _ "" C<IflWIII asc-.a are _ 10 ....... N I h " OOO\liocesSO' is <ClIO _ . 1'MEH ANO
ONLY THEN IS n-<E SG2000 A.u.OWED TO LEAVE n-<E FACTORY.
'The bO!llIm "'" ill once.you """"' ....... e._ CGfoneoc<al nos a-e .""'n~M.~..... .... --.g Ih8 SG2000 BEI.OW DEALER COST
at only 51 .585.00 each" Thal"s I saoo.OO SIYOlQI.' Wa QUil'anle8 Ih8 De&1 ll"Q.

rOURSOURCE
FOR

• TWO,WA Y RADIO SA TTERY PACKS
• REPLACEMENT RECHARGEABLE INSERTS
• LAPTOP COMPU TER SA TTERIES
• CAMCORDER SATTERY PACKS
• CELLULAR PHONE SATrERY PACK S
• SEALED LEAD-ACID BATTERIES
• D.E.At. & CUSTOM A SSEM BL YPACKS
• AUTHORIZED SANYO NiCd DISTRIBUTOR!

MaD.phlnl.llax orden . l ltlml r",Mth
Me I VISA I DISCOVER I AMUlICAlIlXPRESSI

For YAESU FT-23. 33. 73, 41 1,470 handhelds '
FNB-10 pack 7 .2v 600mAh $25.00
FNB_l1 PaCk 12.01 600mAh S2lM
For ICOM IC-2SAT,24AT,W2.04SAT,R1 recscs:
BP..] park l.b 6QOm,A.b S2.UQ.
For ICOM IC-0 2AT& REALISTIC HTX-202 racios:
SP" pack U y ' o.0m.A.b 125 ,00.

F04' KENWOOD 1H-25. 26, 45, 46 . 55 . 75. n raclos '
PS" pack 12,01 GODmAh 12S .DO

For KENWOOD TH-27, 47. 28. 48, 78 raclos '
pB.n pack 1,Zy To.OmAh SUM.
Also, from 1Z-'-95 10 12·31.95,lal< . 11% off al1

Inserts lo r fCOM, KENWOOD, YA ESU & UN/D ENt

Mr. NiCd -£./1. 1'osl & Comp an)'
221 1-0 Parview Rd, Middleton. WI 53562
Phone: 608 831-3443/ Fax : 608 631-1082 CIRCLE 384 ON READER SERVICE CARD
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SPECIAL EVENTS"'"'''' 00 ,om ,..._, ,m' L:IJEIlS
ConHlIuedJrom page 6

DEC 2

FARIBAULT, MN The Annual
Courage Center Handl -Ham
Winter Hamfest will be held at the
Eagles Club, starting with
registration at 8:30 AM. There
wil l be a Hand i-Ham equipment
Auction, Flea Markel, dinner at
noon , and Program. Talk-in on
19179. Contact Don Franz WOFIT,
1114 Frank Ave., Albert Lea JAN
56007.

JACKSONVilLE. IL The Central
Illinois Winter superfest, co
sponsored by Illinois Valley ARC
and Jacksonville ARS, will be
held 8 AM·2 PM at Turner J .H.S.,
664 S. Lincoln Ave . set-up at 6
AM. Flea Market , radio and
computer dealers. VE Exams 10
AM; pre- reg. required . Contact
Tim Childers KB9FBI, 773 E.
College, Jacksonville IL 62650.
Tel. (217) 245-2061. Talk-In on
146.775(-) and 444 .675(+).
Advance reservations taken until
Nov. 15th. Send SASEwtth check
payable to Jacksonville ARS, to
Rich Tavender KB91XO, 72 1 E.
State, Jacksonville IL 62650.

MESA, AZ The Superstition ARC
Hamfest will be held at Mesa
Community College beginning at
7 AM. VE Exams reg, at 7:30 AM
11 :30AM. You must have original
and one copy of your license
and/or any applicable C.S.C.E.
Photo 10 required. Walk-Ins only.
Cali Larry Kuck, (602) 986-2298.
Talk-ln 147.12(+)and 449.60 MHz.
No PL tone required. Contact
Rick Checketts KAOKZB. (602)
898-9f58; Edward Cofe
KB7RMO, 5264 East Hannibal
5t., Mesa AZ 85205; or Gary
Roberts KB7VCp, (602) 461-0644.

Listings are free of
charge as space
permits. Please send us
your Special Event two
months in advance of the
issue you want it to ap
pear in. For example, if
you want it to appear in
the April issue, we
should receive it by
January 3 1. Provide a
clear, concise summary
of the essential details
about your Special
Event.

SPECIAL EVENT STATIONS

DEC 2-4

HOUSTON, TX Members of Clear
Lake ARC and Bay Area OCWA
Chapter 184 will operate SE
Stations to celebrate the end of
Hurricane Season for 1995. The
Hurricane Party II Special Event
will last 48 hours, OOOOZ Dec.
2nd-OOOOZ Dec. 4th. Operati on
will be in the General Class
portion of the HF bands. and on
the CLARC Rptr. at 442.75 MHz.
In addilion to member stations,
CLARC c1ubstaUon KC5NZF wili
operate In a mini Field Day. For a
certificate/OSL, send OSL and a
9''' ' x 12' '' ' SASE addressed to
the station worked.

DEC 3 & 7

MESA, AZ EVARG will operate
KE7PE 14002-2400Z Dec. 3rd and
7th , to commemorate the sinking
of the USS Arizona. Operation
will be In the lower portion of 20
meters. For a certificate, send a
g.... x 12.... SASE to EVARG, P. O.
Box 1424. GilbertAZ85299-1424.

DEC 16

CONWAY, SC The Grand Strand
ARC will operate WD4JMT
1400Z·2400Z in conjunction with
the Conway Christmas Parade
and Christmas Boat Parade.
Operation will be lower General
80·15 meters and Nov ice 10
meters. For a certificate, contact
Dave Berry KE400W. 100
Longwood Ln., Con way SC
29527.

DEC 16-17

Nazareth and Bethlehem, PA The
netewere-t.entqn ARC wi ll
operate th e 1995 W30K
Christmas Cities station, 1400Z·
0200Z, on 3.965, 7.265, 14,265,
21,365.28,365. For a certificate,
send OSL and a 9"" x 12.... SASE
to DLARC. RR 4, Greystone
Building. Nanreth PA 18064.

He)', we need good
potential cover

photos!

around noon GMT. We could use
some of that in the US- Wayne.

John McGowanOnce aga in,
KUDOSI Loved the story in Hom
ing In re: tracking false 50S, I
started reading your mag about
a year ago. I was intrigued by the
how-to antenna articl es. I've
been working in the cellular in
dustry for the past 8 years.As you
might guess, antennas seem 10
be the most vital link in ther chain.
I hadn't been involved with ham
radio since Boy Scouts, 30 years
ago. Well your editorials have
piqued my interest again. I've
studied the no-code test back
wards and forwards. But now
comes the problem ; where to
take the test? I understand that
most clubs have YEs, but you'd
think the identity of local clubs .
was a state secret! I've a sugges·
non for your Special Events col
umn-a posting for clubs . Sure.,
Why not?

Don Shipman W3RDF. I read
th e arucre enti tled" Senior
Citizens Upgrade • by Hal
Goodman W3UWH in the OCto
ber issue of 73. I couldn't help but
reminisce about the value and
meaning 01 the top ticket in the
days when the author and I got
sta rted in this great hobby. In •
those days the Class A or Extra
Class ticket carried honor and
prestige and not just the privilege
of using more frequency spec
trum.Today it lacks the honor and
prestige it had in the 405, SO's
and 6O·s. I recall look ing up to
Class A hams with a great deal
of admiration and respect lor their
knowledge and true accomplish
ments. They were the real king
pins of our hobby. Not so today.
Most are "Extra" in name only and
know little about radio theory and
are in many cases very poor
operators,

Like the author, I got my first
license (Class B) in 1950, before
the Novice Class was created. I
sat in front of the FCC inspector
shaking as I waited to see il I
passed the 13 wpm code test.
then waiting weeks to find out if I
passed the wrillen exam. There
wasn't a publ ished "question
pool" to memorize. There was no
"multiple croce" code test. Also
like the author . my, family and
care er were the primary focus of
my life and I gave little thought to

upgrading until I retired in the mid
1980·s.The freedom of renrement
provided the nme to upgrade to
Extra; to become a VE and an
Elmer and to enjoy the senstac
tton that comes from helpin g
others.

For the past three decades our
permissive society has allowed
our standards to erode in all walks
01 life. Kids graduate from high
schools Without knowing how to
read or write. Unqualified people
are placed ," positions 0 1author
ity simply to meet quotas and
goals , withou t regard for their
abili t y. Standards In our own
hobby have been lowered, mak
ing it easy for someone to memo
rize their way into lhe ranks 01the
heroes of the past. It's really sad
that many of these Novice Extras,
deceived by the pride ol their new
t'tre. will never strive 10 under.
stand one tenth at the theory lney
were forced to memorize. This
false sense 01 accomplishment
will most likely quench their de
sire to become the real Extras
they might have otherwise be'
come

The author made a lot of good
arguments for the case of license
ennuements pertly based on lon
gevity. I believe if his friends reo
ally wanted me top ticket lhey
could easily put forth tile eHon to
upgrade. Furthermore , I think his
proposal represents another step
in tne wrong direction 01 putunq
people into Iligher positions when
they're not really qualified . Let's
not furthe r lower tne standards

• simply 10 accommodale a certain
c ress of people. The country is be
ginning to recover Irom these er
rors a t the past ancl lIs time our
hobby did tile same. Oh. I agree
with you BUI men what do you
suggest we do to generate ' he
five million hams we need if we
are going to have a prayer of hold
ing our frequencies? Wayne.

Mike Snowden KE6HVH Hello
to all at 73: First at all I wish to
thank all of you at 73 Amateur
Radio Today lor a great publica
tion. "Uncle Wayne" has certainly
opened my eyes as well as my
mind . If only I had found tum a
tew years back. But then as he
infers. ' tt is never too late to start:

I am a ' newore" to amateur
radio, just over a year now. Since
I have started reading 73. Wayne

COll l i llllt'd 0 11 pUJje 8 5
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Why muddle the
waters? Subscribe to

73.

"A vertical antenna is superb
for transmitting and fai r fo r lis 
tening . How about using one
wi th both vertica l and horizon 
tal radiation? I'd suggest a ver
tical loop , swttcha bt e from
bottom to side feed po ints if
you can ha ve only on e an 
tenna.

Fo r those who chase OX ,
you will become avid and fre
quent listeners and not ca ll ers .
Hover a round the band 's lo wer
edges on the lower HF bands ,
and almost envwnere on the
hi gher HF bands. As always,
have fun and st ay sh arp . let
m e know how th e fo reca sts
wo rk for you .. . and have a
wonderful and happy holiday
season. W 1XU

80 m eter s

Th is should be your best OX
band durin g h o urs o f dark
ness, peaking around midnight
and j ust befo re dawn. Short
ski p in daytime and longer sk ip
al te r dark .

160 Meters

Here 's anothe r winte rtime
OX band . Open alte r sunset ,
and pea king to the east around
mi dni ght , and to ward the west
and Pac if ic a reas nea r dawn .
Band c loses duri ng daylight
hours du e to high absorpt ion
o f th ese lower HF freque n 
cie s :

Check WW V at 18 minutes
alte r any hou r.

30 Meters

A strange and unpredictable
band ! Sometimes like 40 and
other t imes like 20. Your best
bet for OX is late afte rn oon
and early even ing hours . Short
Skip during daylight hours will
prevail.

40 Meters

OX to Europe and Africa dur
ing ra te afternoon and to ward
South America afte r sun se t.
Alter midnight , listen for Asia
and the Pacific . Short ski p dur
ing days and longer ski p after
dark .

.........'..

,-'=t# == _---."------

Conditions thi s month wi ll
range from ve ry good 10 poor
and very poor. You may expec t
the Very Good conditions be 
twee n th e 5 th and 7th , and
aga in bet we en t h e 21 SI to
24th, wi th Good a day or so on
either si de . The Poorest days
are expected to be the 14th 10
17th, and 28th to 3151. The reo
m ainder sh ou ld be Fa ir or
trend ing.

10·12 Meters

An occasiona l F2 open ing
toward the t ropics during day
light hours .. . but . as is usual
du ring su nspot min ima . you
can't expect much winter ac tiv
ity. listen a nd call on the Good
(G) or Very Good (VG) days.

15-17 Mete rs

Short sk ip and some OX
openings dur ing daylight hours
on Good (0 ) and Very Good
(VO) days, particula rl y duri ng
afte rn oo n h ours . T h e ban d
closes early, howe ver.

20 Mete rs

Fai r to good OX during da y
light hours , peaking shortl y at
ter sunrise for an hour or so,
and aga in in th e earl y aft er
noon ; and closing at , o r shortl y
after sunset. Short-skip up to
2,500 miles or so duri ng day
ligh t hours . Again , listen on the
Good and Very Good days .

Number 83 on your Feedback card

PROPAGATION

Jim Gray WtXU
21 0 Chateau Circle
Payson AZ 85541
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NEW PRODUCTS
ConUn uedftum page HO

FREESIOW Scan TV

SkM scan "TV is one of the most
fasci1ating yet often neglected lac
ets of AmatElU' Radio. Most people
hlk it is coo- quality black & wtVIe
images using equipment costing
kiobt.ds.That wastrue but isn't any
rro-e.

Jot'Il Langner INB20SZ has WfiI·
tenan interesting handbookcontain
ing secucoson:

• How to get started
• Questions and answers
• Typical c:oIor images
• CormlerciaI prcxfucts·Home-bnlw_
• Much. muctt more

It isavaJable lor free in eledr a ic
form on the Wortd Wde web. The
t.JrWersaI Resource tccajo- (UAl) is;

http :/ /www.uilranet.com/-sstv
Contact John Langer WB20SZ
jo h n @w orld ,s t d. com
115 Stedman St, Chelmsford MA
01824-1 823 (508)-256-6907

Ad<!re<;.S.el; and pllone numb"... for
(he", fine prodUCl5 can be found on
rn.,ir ads in 73 or by ...rili ng 73 ',
R"o.""" Depanm.'11I'" by calbng 6OJ.
92~5g.

Advance Design

Advance Design has just intro
duced the CK-53 Morse code
mon itor/keyer module . This
unique product along with a PC
and a radio allow the user to tune
in the world of CWoThe CK-53 is
an assembled and tested , 2.5" X
3" PCB assembly which featu res
an AS-232 interface to the com
puter, dual parallel speaker con
nect ions for aud io , and an
isolated relay contact keyer out
put

The included terminal software
allows easy, convenient commu
nications. Eight buffers in addition
to tile 512 byte transmit buffer can
be edited before transmission ,
either manually or by appending
saved buffer data logged to disk
allowing the user to save favori te
QSOs.

These connectors, which ap
pear 10 be TNC but in actuality
are not, comply with the guide
lines set forth in FCC regula
tions . The 4 connectors include
a male clamp for AF-1741316
(AFX-3059) . antenna mount
(RFX-3070), a right angle male
to female adapter (RFX-3071 ),
and a female bulkhead
(RFX-3072).

According to the FCC. under
certain applications it is illegal 10
replace a stock antenna with one
that provides higher gain . In or
der to prevent this from happen
ing, the FCC has issued an edict
that calls for a unique connector
thereby prohibiting the anacn
ment of any other type 0 1
connector.

NEUMOD 9600 High Speed
MODEM

The NeuMod 9600 is a high
speed, 9600 bps "Sma rt" modem
designed to improve the quality
and reliability of data communi
cations over narrow band radio
links. Its advanced protocol pro
vides lor 255 unique 10codes network configu ration for both selective
polling and/or group polling. Data transmission is either transparent or
packetized , eacn packet is appended with both a source and destina
tion 10 code allowing point to point or point to multi-point of up to 255
points. When the NeuMod 9600 is integrated with the DCL· SYNX-U, it
becomes NE UUNK 9600, high speed "Smart" 2 wall modem
transceiver.

Free cable to connector cross reference

AF Industries announces the availability of a free Belden-Alpha
TimeslAFI cab le to con nector cross reference guide. The guide
enables you to easily select me appropriate AF connector to matctt
the cable you are working with .
The catalog is organiZed first by
cable groups and second by the
types of RF connectors available
for these groups.The ccooeciors
are then divided into subgroups
by type . The catalog is free.

RF Industries announces the avallability of FCC certified
connectors.

New Product
reviews and

•reviewers are
welcome.

Write to Ron
at 73.

U.S. Repeater Map Book

If you do any traveling you want
10 know where 10 find the lo,,:al re 
pealers and what, if any tones ittakes
10 use them. Artsci ha, a I.n -page
book o f maps ~how ing the locations
of the open repeale rs in the US.
Canada. and Muico.ll also includes
a CD ·ROM data-base. And all Ihi ~

for only $29.95 from yo ur loc al
dealer. or direct from Ansel. 8o~

1-1-28, Bur bank CA 9 1507. Phone
81lHI43-40RO.

..
c.-.~

,..
Collins Amateur Equipment

Fo r $22 .95 pp yo u ca n ge t a
nicel y done t ua -pege 3 .5 ~ ~ 7
gu ide 10 Colli ns eq uipmen t mad e
from 1946 to 19 80 . Well . almos t
a ll of it wa s made between 1946
and 1962. ..... he n the ARRL" s so
ca lled "Incent ive Licensin g- pro
posa l pu t mOSI of their dealers
OUI o f business. along w ith ove r
90% of th e uthcr manufact urers .
Co tt in s - tov ers wi ll e njoy t his

guide.
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Old West Graph ics

Old West Graphics is happy 10
announce the release 01Photo ID
Name Tags lor clubs involved in
ARES , RACES , SKY WARN,
sse, and NTS. Professionally
produce, these tags ere 2.25 "
wide by 4" high. heat-laminated,
with a 3" strap and alligator dip
lor you lapel. Officia l reps o f local
groups are the onty people eli
gible to place orders, since the se
are rew-entorcement-racocnrzeo
identification . Each tag is $5 plus
30 cents shipping and handling.
Write for the Photo ID Package,
which contains all necessary in
formation and a sample.

While you're at it. request Old
West Graphics lates t sign cata
log and get a Iree surprise gift.
Old West does t-ahirts, custom
ha m radio street signs .
sweatshirts, decals, banners ...
anything and anywhere you'd
want your club logo or cansrqn.
Late st p roduct i s a 4" by S"
hamshack call SIGN for $5.00.



I've been interested in cold fu
sion since reading about it in your
editorials and {surpnsa'] not read
ing about it anywhere else, Un
fortunately, my loca l library is a
bit anemic in the information de
partment so I'll ask you where I
can find more information. Some
time ago I ran across a copy of
your "Cold Fusion- magazine at
a bookstore, but could not alford
the stiff cover price. Be that as it
may, my wife and I are very inter
ested in taking advantage of get
ting in on the ground floor of this
tremendous opportunity. Can you
help us? Your guidance would be
most appreciated.

A couple of other things to pass
along to you and anyone else: I
have been reading a co uple of
books that those subscribers to
73who still read might like to take
a look e t. The first is Joel Barker's
Future Edge, published by Will
iam Morrow and Co. , New York,
ISBN 0-688-10936-5. Joel's book
will help you be ready for oppor
tunities that will arise in the future
and, if you are willing to tum off
the TV and get up and do some
thing , give you the tools lor suc
cess. This book deals wi th
recognizing the paradigms that
people and industry have been
slaves to when paradigm paraly
sis sets in and holds them down
while those whose anticipation 01
change, innovative thinking, and
drive lor excellence causes them
to pick up the ball and run. A few
examples a re in order: dig ital
watches, microcomputers, small
energy-efficient ca rs, total qual
ity management. et at. There is
no secret to the success 01 the
leaders in these lields-just an
open mind.

Book num ber two , The
McDougall Plan by John A .
McDougall MD,published by New
Cen tury Pub lishers, lnc., ISBN 0
8329-0289-6 . This book is all
about health-supporting diet and
lifestyle. If you're tired of paying
your doctor a king 's ransom for
outdated , o ften food -indust ry
driven false information designed
to support him and the pharma
ceutica l industries , read this eye
opener. It will help you feel better,
look be tte r. ge t you r colon
regular and allow yo ur body's
ability to heal itself save you time,
aggravation, and money. John's
book exposes the fairy tales that
our school system and the lood!
health indu stry have been propa
gating lor decades. Wait until you

ContinI/I'd on JXlYl' HH
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ought to be getting way more than
that since I am a high school
chemistry teacher. But I definitely
have added an awareness 01 ra
dio to my students and col
leagues. I'll have to grab that list
of ham activi ties you wrote about
and see how I do. I know I haven't
worked DXCC in a weekend or
done EMEJATVlAurora, but I've
been working at EME, and we are
too far south lor aurora, and drat.
I'm a lways ove rseas playing
when the Hawaii to West Coast
duct is open. I wasn't too active
in Pa la u th is su m mer. Th e
kayaking, diving, and snorkeling
were line , but the bands weren't
in good shape. I operated 20M
SSB and RTTY (my privileges in
Palau are better than in the US!)
as well as OSCAA 10 and 13. It
was depressing to hear European
stations calling CO at S5 levels
on 20M and then not to be heard
by them. At least I made a few
contacts with South America .

Steve Loritz KC7C01 After read
ng your edtorials lor the past three
years and coming across two back
issues from the mid-seventies at the
used bookstore I wo rk at, I am
compelled to write you.

Ted. we 've got 250,000 Tachs
and they're not going for their
General Class licenses. so I'm
going to keep right on bashing
until I see some results. Sure, the
code is a nuisance, but we've go t
kids seven years old wilh the;r
Extra Class tickets, so unless
someone is seriously mentally
challenged (as they put it these
days), they can learn the damned
code. Wayne

Don Lakenmache r N5 UN U
On Fie ld Day, my wife AB5AI
and I we re driving through Wyo
ming on vacation, We were us
ing a Yaesu 757GX into a s-teer
mag-mounted Outbacker. My
wife was driving while I was
working a W2 on 20 meters . We
were moving along at about 60
mph when suddenly we were hit
by a blast of wind which knocked
th e antenn a off the top of the
Suburban . She pulled over as
soon as she could , but the an
tenna was dragged quite a ways.
I checked the damage: a big
dent in the side 01 the car, a
ground-up mag mount , sans
magnets , and a well-traveled
Outbacker with only half of its
stinger and lots of new ch arac
ter marks. But the W2 was still
coming through nicely and the
antenna still works just line .
Tough rascal.

Here's wtrat I do. I connect lirst
to a local node and then to an
Internet Gateway like N2MH-l' ,
wnich is more than 50 miles away_
At the prompt, I'm on the Internet.
I type 'NJho" and a long list of OX
stations are listed. including a
couple from Austral ia! It can take
a long time to get through on the
busier nodes. but there are a lot
01 Channels, so you can move off
l o r a private contact . Digital
modes are here!

Ted B r a t t s t ro m NH6YK/
KC6YK Just back from Palau and
got caught up with Ihe last few
months of 73 and Radio Fun.OK.
I'll attempt some articles for you
on the joy 01 satellites and mini
DXpeditions (KC6YK--NH6YKI
KH4--NH6YKlKalawao County
NH6YKlZL). However, I'd like to
make one complaint, you 've been
bashing Techs lately and suggest
ing that they are not full members
in the ham community since they
are not operating on HF. Granted,
many people stop at 2 meter re
peaters (others seem to have
stopped at 75m or 40rn phone),
but some of us use the satellites
and not only work some great OX,
but also have had some very in
teres t ing co nvers a tio ns , Of
course the other modes are also
fun, I've operated packet. TCPIIP,
6m, RS- l0, AO-21, FO-20, RS
15, MIA, a bunch of shuttles
(packet and voice for both space
craft types) , AO-10, AO-1 3. So
the thing to do is to kick them into
really using the spectrum they/we
have access to. Granted, HF is
lun too! As a Tech-, I've played
on lOrn phone and received my
DXCC, but I've also had some
great chats, such as an hour and
a hall with Tren t Christian on
Pitca i rn. Th e path to No rth
America closed lor him, but he
was strong into Hawaii , and we
kept finding things to talk abou t.
Then again , I've had exciting , if
short , 10 -minute chats with
U5MIA , U3MIA , and Norm
Thaggard (AOMIR) . II doesn't
take high power if there aren't
other hams trying to contact them!
And I've helped set up a SAAE X
contact with students from my
school and another school. We
had lots of fun with that! We

simulcast it on the sta tewide
RACES linked repeater system.
Some hams and SWL (VHFLs?)
got their first taste of space com
munica tions listening in! (Hmmm,
do you want an articl e on that?)
Alas, in almost five years of ham
ming , I've only convinced about
12 people to get their licenses, I

Th is entire project was in
spired by Wayne. It is my small
attempt to help bring back the
somewhat lost art of home-brew.
With the exception of th e 10
meter vertical , I built everything
The array consists of two 2 meter
quagis phased together, two 70
CM quagis phased together, a 6
foot 440 MHz dish, a 23 CM and
a 70 CM vertical. The tower is a
4O-foot crank-up home-brew. The
AZIEL is controlled by surplus
home TVAO satelli te parts, The
dish and quagis all move together
in both AZIEL for amateur satel
lite work. The whole works was
brought up to a mountai n top
camp site for a ctub field day
evennast June. We had 80 mem
bers snow up and we all learned
and had a great time.

Than k you for 73 Ama teur
Radio Today.

Rickey Ne vere N2MBC New
comers to ama teur radio might
want to know about a way they
can work OX via 2m. Talk about
radio fun! I'm using an Alinco
Data Aadio with an old Amiga
2000 and the MFJ 1278B TNC
with the MFJ 1290 Multicom soft
ware and having fun with packet ,
workin g OX via th e Intern e l.

has reminded me that there is
more to amateur radio than slap
ping down a credit card to buy
amateur radio gear. He remin ded
me 01 my father K6YPB, now a
silent key, who was forever burn
ing up the solder when I was a
kid . He was always building
somelhing, I only wish it had not
taken me 37 years to discover
those same joys.

I do not have the elec tronic
education he and others have, so
I am like a new born, learning as
I go. I joined a radio club in hopes
to get·educated ." but as it turns
out, most have the same void as
I do, Wayne taught me to quit sit
ting back and waiting for others.
I had done some reading, and
picked a topic of interest to the
members and began to learn . I
have put together two antenna
bUilding parties and the next will
be a soldering party. I have never
experienced the type of satisfac
tion I get by helping others 10
build a project with thei r hands,
and them being able to see and
use the fruits of their labor. It is a
wonderfu l fee li ng . Thank yo u
Wayne.

L:"ERS
Conlinued jrom page 82
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LErrERS
Continued jrom page 8 5
read about how our culture's ec
cectaoce of rich tooo s like meat
and dairy as the cornerstone of
diet have led to increased disease
rates, cancer, fat kids. poor tests
scores , lower intelligence ... and
on, and 00 , and on. Why do you
think people with starch-based,
health-supporting crete like those
in Asia, the Middle-East, and else
where have lower cancer and dis
ease rates , smarter kids , and
longer nte expectancy?

Enough 01that. Wayne, we are
having a hard time putting ideas
to action. What will it take to get
everyone going? Thanks a mil
lion.

Steve, I've been trying to get
the old duffer hams off their fat
butts and into new technologies
for 44 years now, so f doubt that
you r letter will break many away
from Gilligan 's Island re-runs. or
spending hours checking into
75m nets to report no tra ffic.
Wayne

Luke Gow VK2GXQ My name
is Luke and I am a 14·year-old
high school student in NSW, Aus
tralia . Although I have only been
on a short time I have been very
active on the ham bands . I hold
the 'Full Call' license which is the
highest of the four Australian
classes and I may work all modes
and all bands. My Dad is also a
ham and we are both constant
readers of 73 Ma.ga.zine , al
though the issues are a couple of
months behind because 01ship-

BARTER 'N ' BUY
Continued from page 7 J

Personalized Coffee Mugs - Your
call SIgI1 etched on 13 oz. deal glass
moo·Send call sign and S995 .. $3.00
S&H check or money order to In Your
Window, P.O. Box 962, EIIeowood GA
30049 FAST SERVICE!
BNB1040

SUPERFAST MORSE CODE
SUPEREASY, Subliminal cassene. $12.
LEARN MORSE CODe IN 1 HOUR.
Arna.zing~easy tectnique $12. Both
S20. Moneyback guamntee, Free
catalog: SASE. Ba/Y.T2. 150 Greelfield,
BIoorlil gmJe IL60109.
eee"'25
AMATEUR RADIO REPAIR, most
makes and models, erscccm
labor rates unlit June 1995.
WESTERN AMATEUR RADIO
RE PAIR CD, John Bupe. Box
697, North Cove WA 98547: (360)
267-4011. Thanks AB7DR.
BNB1015

ping 10 VK, I designed my own
QSl card which I have included
for you, perhaps you may con
sider it lor QSl of the Month. I
drew both the koa la and kanga·
roo treeharo before scanning it
with my "Typist~ c eere scanner
so I cccrc edit the pictures on my
Apple Maci ntosh l C computer.
After edi ting the Koala and Kan
garoo, I added clothes to the ani
mals. The kangaroo's shirt bears
"VK" for Australia . As my two ma
jor interests , besides amateur ra
dio, are surfing and playing guitar,
I decided 10 include a surfboa rd
and Gibson guitar on the card
also. The koala is standing with
the surfboard in the sand, while
the kangaroo is holding the gui .
tar and a flag in his hands. The
flag shows a basic map 01 Aus
tralia and has been colored green
and gold , Australia's national col
ors. I then colored the anima ls
using Pixel Paint, a Macintosh
paint program. After setting the
text I prin ted the finished card on
my Deskwriler C Inkjet printer, I
enjoy working the states and in
the three months I have been on
the air I have wooed 46 states
and have 33 confirmed. I am only
wa iling on Ma ine , Dela ware ,
North Dakota. and Idaho to con
tac t. The whole lamily enjoys
reading the magazine. keep up
the good work.

Rusty Chamberlin WASPDG.
I first subscribed to 73 when I was
a junion at ta serta High School
(Texas) , over 30 years ago, You
are truly an inspiration . Your curi
osity, your optimism , your beli ef
in Ihe indi vidual, and your belief

RE~C'TE) Top seoet Hadler
1nlormaliM.. CelkJIar I CatlIe I
5urYei11arw::e I Sat~ I~ I
Books I VOlos· Software. Make $l (ll)1
tnJ". Catalog - $3.00. TELECOOE PO.
Box 6426-Bte. YUMAAZ 8536&6426.
BNB1024

MIne ccee ~er Irnmces
$49.95, y,;jh ON FiII8f $79.95, Free IBM
Shareware and Ham Cata log. Dynamic
Electronics, Box 696, Hartselk3 AL
35640, (205)n3-2758, FAX-773·7295.
BNB1034

DTMF Radio Telephone Interlace
Build IjOtJI own. SinlJle Slep-by-slep
mtIruai With screeescs • $11 .95. PO.
Boll 237, Aoc:k Spring GA 30739.

"""'''135
R390AlURR Reeeiver covering .5 10
32 MHZ. Complete $250.00. U-pick·
up. Will osliver within 60 miles lor
$25.00. Call (860)314-0266, ask lor
Walt. P.O. Boll 477, Tolland CT
06084 .
BNB1 041

in free markets inspires many 01
us . Keep up the good work .
(ThanKs Rusty. but there 'sso much
more mat needs to be done tha r I
need a done - Wayne)

Jer ry R ichter KlI WY. Oh
Uncle Wayne , you sly o ld devil ,
you. How did you ever come to
posse ss the uncanny ability to
be com e a Mond a y morn ing
quarte rback th e day be fore the
game in a ll m ailers 0 1 th e
wo rld . incl uding you r analysi s
of ou r l ine govern me nt? As I
l isten to th e st ra ins o f "The
Sta r Strang led Blander," I sa
lute you . Your May editorial re 
l a lin g to ' Wo rk Et h i c " and
-Manag em ent" was right on ,
Oooc n! Made me feel goaood!
Being a fed eral gov'tlNavy re
tiree , I could relate to both a r
eas and on both sides o f the
coin . 38 yea rs Naval Reserve
and 3 2 yea rs in the lede ra l
governme nt. Ama zing , isn' t It .
how our sys te m operates? I'm
reall y convi nced that the sov
ern ment is operated 100% on
the Pete r Princip le . Remember
the one where people get p ro 
mo ted to the maximum leve l of
their incom petenc e and then
are t ran sferred to anoth er d e
par tm en t and th e p ro c e s s
sta rts all over again? Well now,
donc h a ' know w e h a v e a l l
the se Pe te rs floa ting atop the
wo rke rs , who a r e th e rea l
backbon e of thei r o rg ani za ·
tiona. and what happens to the
really compete nt people ? You
got it. During my 32 yea rs as
a govern ment employe e I've
seen up p e r m anagem en t

Aotateor control usi1g P.C. scoeraec.
instructions. pMS Iisl, and progam In
BASIC. Parts al Aao:1o ShaOC uses
pilIaIel IXlI't $15. Andy ZoraI. 6556
Fairview Road. I-Uson TN 37343. 423-

"""""'"""'"1(Xl2

Bunernul '13uIterllf HF56 AN'TEf\t\lA.
New, used 1 Dat $1 50.00 ($300.00
Value) (408) 265-9369. Dick - WA6ZFM,
BNB1 006

PACKET RADIO, Join TAPR,
connect with the largest paCket!
digital group in me U.S. Creators 01
[he TNC-2 standard. eeeents:
newsletter, sohware, discount on
kilsipubliealionS. $l5/year U.S., $18
CanlMell, $25 elsewhere. VisalMC.
When jolning, mention 73, receive
TAPR'S new book, Packet
Radio:WhaI? Why? How? ($9 value)
FREEl Internet taprOtapr.Ofg Web:
htIP:/Iwww tapr.org ( 8 1 OOסס·383(7

Mail: 8987·309 E. Tanque veroe Rd.
#337, Tucson AZ 85749·9399
BNB1 027

spend entire spri ng sessions
sitting a round th e office , plan
ning golf tournaments . No , not
on thei r b reaks . During work
h ou r s . I've witnesse d first
hand d irectors telling counse
lo rs to drop t h e sexual
harrassm ent c ha rg e s f i l ed
agai nst superviso rs beca use it
would be an embarrassment.
You woul dn' t believe what the
military bra ss doe s. Or ma ybe
you would , Uncle Wayne . Our
tax payers would ra lly on th e
Wh ite Ho u se s te ps i t they
knew what wenl on with their
tall do ll a r s . like a f ull b i rd
col on el spe nding $3 ,000 0 1
taxpayers money to plant flow
ers be ca use a th ree-sta r is
comi ng . but then doesn' t pro
v ide fo r watering , so they all
d ie later. How about th e GS
'4 thaI was caught several times
flagrante delicto with an office
sweetie. Was he punished? No,
he was transferred with no loss
in pay and the people who turned
him in were punished . Ooops, I
tcroot, thi s is a ham radio maqa
zine. Great publication! Keep it
up plea se , See what yo ur ed i
torials do to people?

Jerry, you really should write
a book! When I foun d out wha t
was going on that most people
don 't kno w abo ut , I w rote
one... Wayne , Fa

See G reen Team hel p
want ed ad bottom of pa ge
83, No vem ber 1995, 73
Magaztne

'Th. the Season! Gel your Preluned
ATV Anl.• 910 MHZ 11 .5 Db. gain
$55.00. 440 MHZ dB. galO

$80.00. S&H $5.00, brochure
$2,50, ABTEC, Dept. C, 1726
Maumee Ft. Wayne IN 46803.
(219)422-9718 (IN res. add 5'"
sales tall).
BNB1 031

Wa nted: Kenwood DG·5, Se ll
antique radios, Grebes, RCA.
Crosly, Pnllco, etc. all 1920's
Tabletops. Telephone line/loop ,
test sets, Harris Fl BM-2B,
Triplett Mod. 4, $500 each. both
$800 or B.O. 800·657-5168. Lee
MA.
BN B103B

CH IPSWITCH • To gIve your HR 
2510 and HR·2600 the same
features the BIG RIGS, call
(707)539-0512 or write 10
CHIPSWITCH at 4773 Sonoma
HWY 111 32, Santa Rosa CA 95409
for FR EE tntcrmanon.
BNB1 033
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FT-1000/D

FT-2500

FT-840
FT-900/AT
(Includes Y$K-900 Remote Kit)

FT-530

FT-8500

FT-5100

off

FT-5200

-. .- -

FT-2200

FT-11A
FT-41R
FT-51R

G-2BOOSDX
G-l 000SDX
G-BOOSDX
G-BOOS

,
I
I
I
I
I
I
~

-- - - - - - -

DEALER SIGNATURE: ~ _

Oller ¥OOd...nere po_eel by _ . Coupon has no cash ....... Unit one coupon per pun:::haH.
Not .... _ ant _ ........... oft'" Of~~ nol ,,«*,ab'e to~ made prior
to ae-M.1995Of after..lanuAty 6, 1996.

D£Al..ER NAMEISTATE: _

COUPON VAUD FOR PURCHASES MADE BETWEEN oct14, 1995AN) JAN. 6, 1996

FT-10001D, FT-99O/IX;
FT-S30
FT-9OOIAl; FT-840
FT· 52OO, FT· 22t:JO
FT-8500, FT· 5100, FT-25OO, FT-11A, FT-41 A, FT-51A
FT-G-28OOSDX. G-1OOOSDX. G·8OOSDX, G-8OOS

I

r------------------- - - -
CUSTOMER: Surrender this ceupon at time of purchase to your authorized vaesuI dealer lor Immediate discount. limit one coupon par purchase. Coupon is non- PURCHASE DATE:' _
transferable and can be only used for products as allYeriised in this ad and for the

I discounts as stated. etters only !JOO(l at authorized U,S. and Canadian vaesu dealers.
DfAlER: Send this coupon alon!l with a copy of seres receipt to YAESU U.S.A., Sales

I Dept, 17210 Edwards Ad., Cerritos, GA 90703.
CHECK BOX(ES)

I 0 $200 OFF
O $ 70 0 FF

I
0 $ SO OFF
D S 40 0FF
D 5 JO OF'FI O S 25 OFF



. . GET CASH BACK FIlml KENWOOD - SEE DEALER FOR DEIAII.S!
,

TM-733A
FM DUAL BANDER

function I Auto simplex checker ' Built-in CTCSS
encoder & optional TSU-Bdecoder I Key function
display I Modiliable for MARS/CAp·

Theft-Deferrent Features

For the added safety. you can choose the quiCk·
re lease detachable front panel kit (option). The
transceiver unit can be concealed under a seat or
in the trunk.

Other features
1 72 rmm-nncnon memory cnenres I AlP (Advanced
Intercept Point . Buill-in DTSSwith page ' Cross-band
repeater ' Wireless clone function ' Wireless remote

Six-In-Qne Programmable Memory
Six enti re operating profiles---including everything
fn:m ee In:q.JEn::y ICI'Ig&D ee cmner IEM!I C3'l be
stored in the programmable memory lor recall at the
press 01 a burton. II's like having six transceivers in
ooe.

Data Connedor lor 1200/9600 bps Pack.t
Using the e-pm mini DIN connector on the front
panel, you can hook up a TNCto the TM-733A for
either 1200 or 9600 bps packet communications.

144MH./440MH. Dual-Band Operation
Kenwood's TM-733A is a versatile FM dual-bander
with sophistication and power (144MHz; SOWI
440MHz; 35W) for high performance mobile
commumcanons. As well as receiving simulta
neously on VHFand UHF bands, II can receive two
frequencies on the same band .

Best Dual-Banders on Wheels

144MH./440MH. & 144MH./220MH.
Operation

The TM-742A (144MHz: 50W/440MHz; 35W) and
TM-642A (144M Hz; 50W/220MHz; 25W) dual-band
mobile transceivers carl be converted into tri
banders with the addition of an optional FM band
unit: 2BMHz (50W), 50MHz (50W), 220M Hz (25W;
TM-742A only). 440MHz (35W; TM-642A only), or

TM-Hl."

12QOMHz (fOW) , The transceiver carl display and
even receive three bands simultaneously,

101 Memory Channels

For each band, there are 100 memory channels
plus 1 call channel. Each channel can store
transmit and receive frequenc ies independently
or odd split repeaters.

Separate Control & Display Units

The display and controls can be mounted
secarateivon either side of the stee ring wheel ,
for example _ while the main unit is concealed in
the trunk.

ISO f'VVtI') >,1«IS ISO M..nubclu rin~

::JUlJII'. Quahl'- Stanc1lrtl.

TM-742N642AOther Features
I BtiII:-i1 DTSS seIecIM! t*g with page 111lEpenlenl:
SOl&vo.. collllfJlS lor each Ila'ld 18liIt-tl cress
encoder &0(.1ticrIaI TSU-7 fIecOOer I WrreIess rernae
00 Itrol hn:tion • H~ iIunW1ated panel keys
I Vv'ide--binj Vl'Fi\.I-IF recee CD<m(le (Ri.lln;l Pi

Brd) ' Dale &Iire~,~ eem aVotI tIre'
I Cross-bn:! rt;mer tn::tD1 1t-.\J:ll,'ilti!: b" WRS-tAP.
1lJris_iJ t.IIol;;RI CJi>-. s.....o,,.-tr~ trra"'r
"""-"l~~~d'D*-a·_"" . 1 J1 lhQjot.
Fl7r._ ..8 .;b""Il' ::.da1,lfIIl-.UQ.

f M D U A l BANDER

KENWOOD COMMUNICATIONS CORPORATION
AMATE UR RADIO PROOUCTS GROUP

PO 8OIl22HS. 2201 E Dor!"orlguez St. ,long 6eactl , CaloIomi/I90801-$7.S
Cus10mef iSI4)pOftBnx:hurvs (3 10) 6a&-S300

Repeir locilIu..PlwIlI ~800} KEN'o'I'Q(X) 8IAl*> Elolwd sevee (BBS} (3101761-a2&4
INTERNET hI1pJ_.lreoltlOOOd.!>8I

KENWOOD ELECTRONICS CANADA INC.
95ARD-1311 6010 KesIreI Road. u,' ;SOS" 3' "J'I.. Ontitno. c...d8 L5T 158
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