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ZERO BIAS EDITORIAL

I r s time! Ir s time 10 dig back in your
dresser 10 find that old sock in which you
have been squirreling away a few bucks
at a time. Air out those dollars . along with
those rolls of change you've kept in the
basement -Why?" you may ask. If you
have to ask,you obviously haven't looked
at the calendar. It's that time of year again
whereby a peculiar and singular synapse
in most amateurs' brains triggers the
response 10 head towards Dayton, Ohio.
Most of us don', make it, but the lucky
ones who do have stories to tell for years
and years to come.

Amateur radio is a wonderful hobby.
and Dayton is a wonderful experience.
Both have a tert iary connection to real life
behind family and earning a living . How­
ever, to paraphrase the Declaration of
Independence, they both offer the self­
evident truth that we have the unalienable
righl to partake of amateur radio and
Dayton in the Pursuit of Happiness. The
important part , though, is that It's not a
guarantee that we'll find it-only that we
have thenqhttochase attent. Weall know
a few amateurs who'd rather find misery
than happiness. Maybe that's their defin­
ition of happiness.

As for me, I already have my shopping
list in order, and I for one intend 10 have
a good time. I intend to see a 101of folks
whom I don't normally get a chance to
see, check out stuff I've only seen pic­
tures of, and rummage through a flea­
market that has for the past 3D-plus years
yielded the most spec tacular treasures
calling to me to take them home. Is there
a down side 10 any hamfest? Sure. But if
a few weeks later you ask me what it was,
I'd be hard pressed to tell you. Generally,
I try to remember what I went there for.
First and foremost, it's to display CO and
our amateur radio products. Second, it's
a chance for people to see us and let us
know what they think about what we're
doing. Third, it's the opportunity for us as
amateurs to enjoy what the rest of you go
there for-the exhibits, the seminars, and
of course the fleamarket. In spite of some
of the people who manage some of the
shows, just about every hamtest. regard­
less of size, satisfies the above criteria.

So why is Dayton so special? Why do
the Dayton regulars smile when they try
to answer that question? What does it
have that other nemtests don't have to
make it so memorable? II has a lot to do
with magnitude. When you're used to
going to a hamfest that can fit in one large
room (no matter how large) in a civic cen­
ter or other building, that becomes your
frame of reference . Dayton creates a
sense of reverence and awe at the phys­
ical size and the realization of how much
lime it'sgoing to take to see itall, It's learn­
ing to check the "map" in the hamtest pro-
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gram to find out where you are and where
you want to go. It's the dawning of the
idea that there are far more activities and
things to see and do than can comfort­
ably be covered in three days. It's a quan­
tum leap in the order of magnitude.

At firsl there is the euphoric feeling of
what is about to be experienced, followed
by slight anxiety when you realize you are
not going to be able to do il all. Notice
that I haven't mentioned any specific
activity or exhibit area, or even the flea­
market. It's that generalized sensation
everyone gets regardless of one's spe­
cific interest or calling within amateur
radio. In German, the word would be zeit­
geist, or the overall spirit of this particu­
lar time and place. It's all here, and it's all
happening now.

If you're looking for something less
metaphysical and more specific , I don't
think that it really has anything to do with
the city of Dayton, or any of the efforts put
forth by the various groups of club memo
bers managing the hamfest all these
years. I don't know why it continues to
grow each year in spite of the inconve­
niences of lousy food , inadequate park­
ing, lack of local restaurants, jammed
hotels booked and paid for a year in
advance , isolated location, and whatev­
erelse you might want to complain about.
Maybe-just maybe-amateurs don't go
speci fically to enjoy the amenities of the
Dayton environs, but rather find some­
thing bigger and better than anything else
they enjoy. Something else tells me that
most amateurs who attend have no inten­
tion of working on their tan or hanging out
at the pool sipping pina coladas.

Most hamfests share many of the same
attributes as Dayton and are only limited
or restricted by their size. We go to them
hoping to see, to meet, to buy, to brag, to
learn, and to have a good time with ama­
teur rad io. We all want to bring some trea­
sure home, if only a memory. Most of us
will try to wedge about39 poundsof fresh­
ly garnered (must have) literature into our
already over-stuffed suitcases for the trip
home. The more serious among us will
tempt the fates and try to get the most biz­
zare items on board as carry-on luggage,
protesting that it's not dangerous and
hardly weighs anything at all. In fact, if
you drive to Dayton (or any other ham­
fest), you get to bring home bigger and
better goodies for yourselt and anything
else your friends can stuff into your car.

That's what Dayton or any other ham­
fest is about. It's about allowing yoorself
to have a good time, enjoying the com­
pany of friends both old and new, and
checking out all the electronic marvels
that you simply need and must have. It
doesn't do much to solve world problems,
change politics, or end disease, poverty,

and hunger. Then again, however, nei­
ther does stamp collecting.

Writer 's Cramp

I finally received enough cards to confirm
500 counties and arduously began filting
out two copies of our USA-CA Record
Book. My oid red book was ripped. tat­
tered, and held together with cellophane
tape and staples. I eventually managed
to transcribe the stuff from the red book ,
add some recent arrivals, and come up
with two clean copies. I certainly have de­
veloped a new respect for all of you who
did it before me. It's no mean task . I
worked on it off and on for several weeks
and finally sent off my book the end of
February. II's now in the hands of Norm
Van Aaay, WA3RTY, our USA-eA Custo­
dian, for his scrutiny. By the way, Norm
asked me to remind those of yoc who are
involved with award prog rams to send
him copies of your rules and certificates
for publication in his monthly column. My
next challenge is to do the sortand paper­
work for the IOTA Awards. I'll probably
wait until summer for that. Chasing paper
does become habit forming.

If you would like to work towards any of
c as awards, send us an SASE (52¢
postage) and we'll send you a package
of rules and applications for our various
operating achievement awards. There's
something there to interest everyone.

You Should Have, Could Have

Of course you worked 3Y0PI . It seemed
as if most of the world had a shot. The
point to brag about these days is on how
many bands and how many modes. The
pile-ups weren't 100 bad and the opera­
tors hand led themselves very profes­
sionally. At one point I heard the number
of contac ts made as 61 ,000, but I'm not
sure as of thiswriting what the official total
is. John Dorr, K1AR, tried to regale me
with how many bands and modes he had
worked them on (after a week or two of
telling me that "I've got that- from a pre­
vious operation and how he didn't need
them). I tend to disbelieve the multi-mode
contacts on 1296, but if he wants me to
believe it. Iwill. The information published
in the bulletins was quite correct for a
change, and they were right where they
said they would be. The only question
was one of picking the right time.
Congratulations to the team for a fantas­
tic effort to make all of us happy. In spite
of adverse solar activity and storms, they
went all out and succeeded in making a
lotof us happy, including me. We've been
promised the story, and we will get it to
you as soon as possible.

73, Alan, K2EEK
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Remove the mystery from QSO Jogging with AEA Log
windowsw. This fully integrated. easy-to-use Windows pro­
gram combi nes the functions of logging. rig control. and DX
Cluster monitoring with award tracking and reporting.

Switching 10 Log Windows is eas y with complete import
and export fi lters for most major logging programs. A
powerfu l relational database track s all your QSO info rm a­

tion. letting you search records by call sign. prefix. dale.
zone. and more!

Discover an ingenious packet cluster interface
that supports any data controller while in the

dumb terminal mode: it also supports mouse­
based spot grabbing and message reading.

Automatic award tracking makes tracking your status
much less puzzling. Awards tracked include: DXCC mixed.
phone, CW, FSK, and bands;CQ mixed. SSB.CWo FSK, and
hands; WAS mixed. SSB,CW, FSK. and
bands; and VUCC for VHF and UHF.

Let us clue you in on just how easy
award tracking can be! Call AEA's
Literatu re Request Line at (800)
432-8873 for more information.orcall us

d irect at (206) 774-5554.
Contact your favorite ham
radio equipment dealer for
best pricing.



ANNOUNCEMENTS
"The following Special Events a re scheduled lor
April :

N20MZ, from UJl I.'lefTIOl atl()n of birth of ioundef
01 Arbor Day, J. Slerling Morton; Jefferson Colxtty
ARC. 1400-24001 Apr~ 22-23: in lowef 25 MhZ cA
General 80. 40. 20. 15 meter CW and phone sub­
bands. plus 14060+1- for ON QRP. For OSL send
SASE and OSL 1O.lol'vl Wagner. N2DMZ. 20 RoOeI1
St.. Adams. NY 13605.

W,UBAT, from 96th amiversary of AdmIral Dew­
ey's trunph over Spanish fleet al Bailie ol Manilla
Bay; Olympia ARC; 13001 April:J) to 2000Z May 1,
SS8JPhone 3898, 7268. 14268. 21.368. 26368.
145.270. packet. For cert.tcate send QSl and 9" 12
SASE to Olympia ARC. PO. Box 928. Ptliladelptn3,
PA 19105

KK4VN, from convnemofatoo of endongof USCivil
War, Appomattox Courthouse National Historic Park,
Appomattox, Virginia; Southside ARA; 1400z April 9
to ,4OOZ April 10;CWand SSB in Novice and General
40 and 20 meters. For QSL send SASE to KK4VN,
Route 3, Box 221. Cumberland, VA 23040-9229

AA4RI, from l ooth anniversary 01 wireless and
l20th anniversaryof Marconi's birth, Sparks, Georgia
(Cooks County): Middle Georgia Pro Ams: 2100l
April 22 to 1800Z April 24; CWoSSB. RnY. lower 25
kHz of General bands (no 160 Of WARC): For certrn­
cate send 9 x 12 SASE with QSL to cons carter. 114
Belmont Drive. Warner RobIns. GA 3t088 (For OX
statcos 001: desiring a certificate, QSLs will go out via
!he bureau,)

WAUGF, from 30th anrWversary 01 Chesapeake
Bndge Tunnel . Virginia Beach. Virgmia. Virginia
Beach ARC; 1400l AprtI16 to 2000Z Apr~ 17; ON 10
kHz up trom bonomol Novice sutlbaod:Phone3,880.
7280, 14 280. 2 1.280. 28,363, 146,550. For certdi·
catesend OSLand SASE toVRARC. P,O,Bo. 62003.
Vwgll'lia B6ach. VA 23462.

WweJ, from 73rd Arnual Rose Festrval. Thorn-

asville. GeorgIa. ThomasvIlle ARC: l1OO-2300Z April
22. 11 OO-2000ZApt ~ 23:Novice 10meterphone sub­
band and lower portlOll 01 General 80. 40. 20, 15
meter phone and ON soeoercs.For certificate send
9. 12 SASE 10 TARCr'Rose Festival Station. P.O Box
251 . Thomasville . GA 31799

WSOK, from 70th arnversary 01 roee.OkLahoma
ARC; 1SOOZApt~21o lSOOZApril 3 : Phone~ 50
kHz of General 15. 20, 40, 80 meter subbands and
Novice tometer subOand. plus 2 meters; eN lower
25 kHz 01 General 20. 40. 80 meter subbands and
Novice 15 meter subband. For ceuncate send QSt.
and 9 x 12 SASE 10 Tulsa ARC. P,O, Box 4283. Tulsa.
OK 14159

N5QWF, \fom Bay City, Texas Centennial; Mal·
agorda County ARC; 00Cl0-24QOZ April 22-24; all
bands and all modes For OSL send SASE to N50WF.
4404 Doris S1. , Bay City. TX 714 14.

WB6DWY, from Valley of the Moon Hamfest, son­
oma, Cal iforn ia; Val ley 01 the Moon ARC; l 1ClO-2400Z
April 30; General phone portions of 10. 20,40 meters.
For certificate send SASE and OSL to VOMARC, 358
Patten SI. Sonoma, CA 95476

KC1MF, from comrrerrceauon of clos ing of all
Titan 2 Missile sites in US, Green Val ley. Arizona:
1600--2300Z April 9--10; Phone 3.860 (AM or 56).
1.230, 14.250. 2 1.330. 28.450 MHz : local repeater
145,29(} MHz 9-600). For certificate sefid OSL and 6
x 12 SASE 10 GVARC. 601 N La Canada. Gfeen
Valley. AZ 85614.

KI7KU. from rolI-out ceremonies for the Boeing
rrr a orptane. Everett. Washington; Boeing Employ­
ees AR Operalors North Society; 1500Z Apt~ 9 to
0100zAprtl 10: Iowerport1Ol1General4O. 20. 15meter
soooeres. Novice 10 meIer subband and VHF
146,920Pll23. ForOSLsend OSt.withcontaelrun­
bar 10 John stesco. KI1KU. 2505 South Wells Way.
Camano Island. WA 98292

W8BII8, from Dayton HamVention tlearnarke t.

Dayton. Ohio: 1200-2200Z APf~ 29, lQOO-21QOZ
Aprif 30, lQOO-l600Z May 1; Geoetal and Novice
phone and eN por1ions as band coocncos cerate
For OSL send OSL and ecsoess-see SASE 10 W8B1
16. P.O Box 44, Dayton. OH 45401 . (Those who up­
grade al a HamVention test sesSIOl'l are especially
irMled to stop by and use \heIf new prIVileges.)

KA9NLX, \fom 24th anniversary of Earth Day,
Chicago. lIllf101S metropolitan area: US EflV1l'OIlITI8I ltal
eeectco Agency RegionS ARC: 1200-19OOL main­
ly wee!lends throughout ApnI; lower porllOl'l General
CW and phone subbands. CW in Novice portion
40115 meters. QSL 10 John Passevcz.KA9Nl.X. t423
N. Ridge Ave " M inton Heighls, IL 60004

WEBU, KORW, WROU, WKDI, WBDB, from llXlttl
arorversery of Snake Alley. crookedest street In the
wofld, Burling ton , Iowa; students from James
MadiSOl'l M,ddle scroo: 1400-24QOZ April 20--24;
Phone 1,238. 14.263. 2t .325. 28,303 MHz; CW1, 110,
10.108. 21,108 MHz. all +/- 5 kHz, FOf cer tificate send
9 x 12 SASE to W606, P.O, Box 185. West Burling ton,
IA 52655-0 185

WOSHQ, from dedication of Church at Latter Day
Saints temple in Independence, M,SS(x,m: Assooa­
lion 01 seote ctcrcn Aadio Amateurs; 1500Z APfill0
to 0300Z Aplil 11 and t800-2200Z April 11-16; on
14285 and Novice 10 meter subband For OSt. send
SASE and OSL to WOSHQ , PO. Box 13. Indepen­
dence. Mel 64{)5l-{x)13,
·The following !\aml"ts are s l,led for April:

Apr 2. Southe,sl Connecticut Radio Amateur
Mobile Society Ham Radio Auction, seniOr Citizens
Center. Waterford M...,;cipal CompIe. (At. 85. south
ol Exrt 71 ol l·395). cco-ectcot. Contact KA1BB at
203-139-0016. (Wheelchair eccessee. j

Apf . 2. Chesapeake Amateur Radio Service
Springlest 94, VIrginia Beach Pavifion . VIrg inia

(Continued on page 145)
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The world is an ever-changing place, but there is one thing you can rely on
to remain the same...the Drake reputation for Amertcan-craned. quality
communications products and unsurpassed customer service. Now, the Drake
RB Worldband Communications Receiver has been heralded by the experts as
' the best of the best," delivering "unparalleled all-around listening performance"
that is "right up there with the best lor DXing:

So if you want to keep up with a changingworld,andyou're not listening to a
Drake RB, we'd like to suggest yoo make a change. CalI I-SOO-937·%S30 today lor
more inlonnation about the RB, to find the dealer nearest you, or to order an R8
direct from thefactory with a free 15-day trial period. Uyou're no! impressed by
Drake's quality, performance andease of operation, all in a receiver costingless
than SI ,txXl.OO, return the RS Receiver wtthln 15 days, and we'll refund your
money in full, less ouroriginal shipping charge.

The world is a big place. Ifyou want to hear it all, listen to a Drake RS.
Il you're missing it. what in the world are you listening to?
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Add some zip to your CW keying with the KK-I
Keyboard Keyer from AEA. The KK-I turns any
AT-compatible keyboard into an easy-to- use. fea­
ture-packed Morse machine. Using the provided
cable. the KK -l will even share a keyboard with your
compute r!

Unique features such as short-term memory. mes­
sage repeat. and twelve nestable message
buffers.make the KK- l versatile and simple
to use. Hone your ski lls with an ex tensive

Co

code pract ice mode or use the built- in iambic keyer
with your paddles for a change of pace.

With more usable features for your money than any
other Morse keyboard. the KK-l continues AEA's
tradi tion of top-notch keyers.

Take a break from tapping your paddles and call
AEA's Literature Request Line at (800) 432-8873 for

more information. or ca ll us direct at (206)
774-5554 . Contact your favorite ham radio
eq uipment dealer for best pric ing.

UJ



IlOllEL A3S ... A3WS- ,- 28,21, '4 28.21 ,14 24,18
fOI.1fd GIIn, dBd 8 8.' 8.0
Front 10 8Ick Ratio, dB 2S 2S 2S
2:1 Brodwkfth,KHz ,500 ,500 300
PoMr Rating, Watts PEP 200ll 200ll 200ll
800m """",, ft 1m> 14 (4.3) 18 (5.5) 14 (4.3)
Longest Elemeul, ft (m) 27.7 (8.4) 32 I'.~ 2S.1(7.~

Turning Radius, ft (m) 15,5 (.0) 18.4 (5.5) 14.4 (4.4)
Milt Size Range. In 1.25-2.0 1.25-2.0 1.25-2.0
WInd Lo.d, It" (m') .u (0.47) 5.5 (0.51 ) 4.1 (0.38)
Weight, ~ (kg) 27 (12.9) 37 (16.8) 22.5 (102)
AOD-ONKfTS- .,43 "44 Al03
Frequency, 11Hz 7 or 10 7 01' 10 10



The IC-~100H Takes The
Magic Beyond 3Wishes!

Memory Bonk System
642 memory channels organized in two
separate bank.s• (wry convenient for two
ham families).

Ulel'JW mooII' control 'ill
anoIIx-r lI'2IlSCt.'i\ff

(IT-'i; n:quim:ll
Tn. d.w or lllBIlO band

...",.,
Sub band Xft'SSImUld

~~funroon<
0flli0II'l pocl<tt brt-p 3IId- """'"0pL~/~ loqlIricb

T.... niCOdtl buill ill
'oIuhil* sallS

Other Great
Features

f!1 b.~
~ ""'"'-~
~ MII .... o.tOiI
~ iKOn/OIl
I! .-­
I! "' ...mDTMFAuto or /IldnuGI
el o,.Glirog ffeq. .&on;•.

I,"", opI, 1Il-46 lynlh.]
mW,ilt YfD {onl",Mo

.\Iemoarj- or C. 00DIIIleI
mlockAI Mi: le}'I or..-..

..- ....t lM' , • ..._" TOTAl... fl #l " fl #l "...... 100 100 100 1011 100 100 ......,... • I • • • • ~
~ 1 1 1 1 1 1 •
..... K·~IOOfl· ,0 115' ."

over 21
fu nctions are 011

your fi ngertips with the IC·.1100·s unique
microphone keyboard (see chart above)!

Tbr mt>mory bad SJ'SI~ cgn t'l't'fl br
cwJQ1JICNj or "bi.J w and Wbns" ojJn'aIion!

Priont... watch - Scans one (or more)
memory channels per band while operating
00 a no frequenc.

Transfer call or memory channel contents
10 n o.Particularly useful when searching
for signals around a memory channel
frequency and fo r recalling the offsel
frequency tone frequency. e1C.

1-4 DnlFautodial memories for
amcparchmg. accessing repeaters and
controlling other equipment. ell'..-....:;' .~~_.""'h .

. ' :__ &......<........-..1._ ..........._.
Microphone Remote (ontrols

A multi­
function kevboard
with complete
control over the
IC-.11 0ml.

The beep
lanes for each band
are different and
distinguishable so
yuu can keep you r
eyes on fhe road.

~ -­
m ~llliII '"
f!1 c-..Oi-I.....
I! ......,
I! - ..,
I! "' '''''
~ DopIe. We!I
mI,........., S-1Kl
mMtrnorVClioMtI SeItd
m..... 1....
mSlow or ' rilrilv Watrh
I! .... -

1{·11100H
T.iple Band Mabile
T.all\l ei~er

(~wirhlhe

aplional OPC·3J2)

F{,xibk inJ,faJlIlfion
nuIIk simpk " ·itb

fbf> opfimw
O/'C·3.Uand_.­

fil("l" pit/I"
Jto:siKn

Cross hand double duplex (transmit on
one band while reccfvmg on two ot hers}
and fu Ucrossband duplex (transmit on one
band and receive on anoiher) is pos,.;illle.
The one-touch PTI enables ielcp hene-Hkc
concersauons wnhout h;l\in~ 10 continually
press PTI.

Remote Installation Options
One Body - install a.__ a cumplett' unit.
Separate - detach the fnmt panel and
mount each Sl'ParJtel~ tsee iIIustrJtion ).

Remote - Mount the main oum in the
trunk WPC-3.U and o Pt:>.US rcq.) .

Incredible Performance
AFC-RlT, AFC-\'XO, man ual 1m
and manual ,,'XO mod es to COOl­
pensatc for "off frequency" of
ihe Tx station ( 1.2 ti ll z) .

High Sensith'il)' - less than .16J1\·,
Double-conversion superhetro­
dyne receiver system.

More than 2.4 Waudio output
p ower,

~OflHZ

'l'iD1IHl

U6HZ

'l'itJ1IHl

UGHZ

U6HZ

'l'itJ1IHl

"GIll,.
'l'iDIIHl

'l'iD1IHl,.

,.
'NDflHl

'NDflHZ

'NDflHl

8 POSSI8l! COM8INATIONS!

.110,... fhtm (l tri -band radio, tbe /C·I1I()(J/1
Ki t -e:,·)1m tme/ rl'('(lmtt "/rb"il''','

;\0 removal or mstaltauen of addtnonal
hand units required.

Each operaung hand has a separate
antenna con nector \0 enable duplexer/
utplexer lise without any mismatching
antenna loss (not OIlC common antenna
fur multi-signal. nne band opcrarton like
you see in competitive models) .

Exclusive Triple Band (apability
t hree independent band units for 1 M.
440 ~lIIz and L2 Gill operauon (slmul­
taneous receive).

three independent displars can freely
select the desired band unit.

Each diSr,l.:l.ymdicates ~F. volume and
squelch eels.

Each display ts controlled by a separate
volume and luning knob.

Select from 3 external spea ker jacks.
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IotoDogy"" p<JltDIIy.
TI< _ SWB.
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1·800·937·2531

DRAKE.0

patiJiify,u. _ SWB
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lea!IJeslhallM__

aIlelt1lU tawrite ct experts
- supert>_,va saIi1y,

and the unique cOlllbiuatioo
~prof_ QuOiIy and

funclionaf si"""OIy.So lure
ill the l'iO~d and get the rest
of.1_-Qualily and

Get It Firsthand With Drake World Band.

Til! COO1llIIY lhal has
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bini~ perloon;Jal
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yoor fiI>,jefIps "'"u. SWB
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The Drake >W8 - FI.wIy,
Profcs§wnal ~lr.top

f\;tfoilil.lJK:t In An AffClllhble,

J\nuble ''\OrId B.tnd Shortwa~.

Now
TheCompanyThatTakesYo

AroundTheWorldLetsYouTake
eWorldAroundWithYou.
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Books and Videos

._._-----­-_.-

Gening Stlrted In OXing
Top cxere share r "':","''''
their e~periencewith
eq uipment. enteo­
nee. operaling skills,
and OSLing You'll
see hams work 'a re
OX arO\.ll'ld the WOI'ld
If you're new 10 OX·
jog, thiS video is lor
you' A1llhcs valuable ",Iofmaoon may well gIVe you ee
competl\lVe edge you need to master theeorClhng world
of OJ<ng Orl:* No. YDX._ $19.95

-.g-.,--Gening StlIrted In Am8teut Satelll1..
learn with ttns voec
how veteran opera­
tors set up their seter­
lite stations. Find out
how to locale and
track ham sateurtes
with ease, Watch
operators accesscur-·
rent satellites and
contact far rangIng countries arOlJ'ld the world. ThIs
video is filled W>\tl easy 10 lndefstand advice and bp$
thal can',be k:u'Id~e else

Order No. VSAT_ •• $19.95

The Quad Antenn.
Hams love antenna bOoks
1I'ld this boo!< is no escep­
tiQfl Written by world
renowned author Bob Havi­
land, W4MB, rne Quad
Antenna is lhe authoritative
tecrecer book on the
cklsign, coostrcctco. char.
eciensncs and applications
ofo..adAntemas. Di500Vef
how to easily budd a quad
anterna!o')OlJ' SllIiOOn that WlII heIp)'OJ iii you' logbook
WIlh rare OX that)'OJ haYe odoJ dreamed abooJI beIore.

Ordet No. ooAO._ $15.95

Order No. VHR ..__$19.95

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

Getting St.rted In HtIm Radio

This is a fast·paced r...,....:::;~;;m..."'l
video ifltrodUClI()l'l to
the 18SC1l8tlng world
of ham radIO. CO's
e~perts show how 10
select equipment
and antennas; which
banos to use; how to
use repeater stations
lor improved VHF coverage; the importance cr groon<l­
ing and the basics 01sddering How 10gellhe most out
of your staton, whelher it's eore-baseo. mobile or
hand·held

""". ....­•
~_"!'a<l"_

-_._--_............---_ _..--_.......__ _....

Getting St.rted In P.eket Radio
Ttws vioeo will help r--------,
demystify ee e~Cltlng

but sometnTles con­
tusing work;! 01 packet
rad io. l earn how 10
get started using your
com puter on the
radio. Inc luded are
step-by-step mstruc­
tioos on making packet cootacts and using pac ket
bulletin boards, nelWOl'ks and satellites

Order No. VPAC.. $19.95

......... """""'"

The Packet Radio Opentor'. ManUllI
This book is WIllletl Dy CO
cok.or....lfslandAmateur Radoo
Packel authorrty BUCk

Rogers, K4ABT. An all~
Inlroduction and guiOa 10
oeceet cceraton. it is tho per­
teet single source, whether
you're an advanced user or
just starting oct. Learn about
packet radio Without all ue
techmcar jargon. Also in­
cludEtcl are detailed flookups
lor doZens of r~pack~
controllerlcunpuller comtMnaboos. maklOQ this book the
delonrtrve rescece !o' !he actJve packel: US8f

Order No. PROM_ $t5.95
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the Multi·Mode with PACTOR
Kantronics, the digital leader, agai n defines state-of­
the-art by creating a new industry standard in digital
communications . The Kantronics All Mode Plus
(U M Plus) includes the KAM's breakthrough design
of simultaneous HFNHF operation and Host Master
split screen software compatibility. In add ition to
PACTOR, the KAM Plus operates CW, RnY, ASCII,
AMTOR, and PACKET, supported in term inal and
HOST modes.

Standard features of the new lAM Plus include
• PACTOR
• 128K bytes of RAM, expandable to 512K
• EPROM space expanded to 1Meg bits
• socketed lithium battery & on-board clock
• new user/expert command sets
• quick start and reference manuals
• enhanced mail box command set
• extended AnY & AMTOR character sets
• on-line help messages for each command
• enhanced CW: Famsworth, weighting , tone
• programmable mark & space filters
• low power consumption

We have great news for existing KAM users too.
Kantronics has developed a plug-in board that adds
full KAM Plus functionality to your KAM. The KAM
add-on board converts an existing KAM to one with
Pactor. clock,128K bytes of RAM (max), lithium bat­
tery, and the same finnware additions listed above.

Get what you need. the KAM add-on board or the
Kantronics KIM Plus. expanded for the Mure.

the NEW KantronicsKAM PIUS™

Kantronics 1202 E. 23rd St, Lawrence, KS 66046-5006, 913.842.7745 FAX 913.842.2021



~ALINCO
"'LlNCO ELECTRONICS INC.

438 Amapola Ave., #130.
Torrance. CA 90501
Phone: (310) 618-8616
Fax: (310) 618-8758
CIRCLE 2000 READER SERVICE CARO

ALINCO IS
.., - ~. -

.sHA~ 1 ~G lJ\'-~ R lrEs AG,\ IN
WITH UNBEUEVABlf DISCOUNTS

$30 OfF DJ-580T. DJ-GIT, DR-600T
$20 OfF DJ-lSOT, DJ-FlT/TH, DR-I JOT Coo ""'" 0"' good ""'I "'" 1.'94.
$10 OfF DJ-lSOTH See)'OU' AUNCOd.ol.do"I••,;ls.



Rugg,·d ronstrucuon ,llld the most ,ld\'ilnCl'd technology make the
OJ-FIT th e bt.·sI 2-1\1t'1,' r v.1111\' a vailable. The DJ-FlTH (High
Power ve rsion} is the smalles t 5, \Vdlt rig you can bu y.

I
Sometimes Smaller is Better

loaded Package

Allthis is p,l(J,..,'<,l lntoa cast alu minum frame and
tough poly-plasnc faSt· tha t has set ,1 new md usnv
standard for durabilitv.

Both of these mo..!.'l " feature -10 m,'mory cha nnels,
extended n '<:ein ' r.mg., [iru-luding AM aircraft],
crc--ss encode, Superior audio ' lu,l lity, "battery
save" function. ,md.1h.lf "li t keypad.

The DJ-580T will deliver a solid 5 Watts of power with the option­
al12 Volt battery, and our Ef\1S-8Z Remote Speaker Microphone
offers remote control of Memory Channels and Scanning features.

Ergonomic design, combined with excellent sensitivity and un­
believably great sound put the DJ-58OT in a class by itself. Some
of the outstanding featu res include extended receive range
(includ ing AM aircraft), Cross-Band Repeat function, backlit key­
pad, 8 scanning features, crcss encode/ decode, DSQ Paging.
and much more.

AL/NCO
"'LiNCe ELECTRONICS INC.
438 Amapola Ave., #130 Torrance. CA 90501
Phone:(310) 618-8616/ Fax:(31 0) 618-8758
CIRCLE 1 ON READER SERVIC E CARD

Better Products, Better Service.
See for yourself why people are
coming to ALINCO.



2w 2 meter compact HT
8 scan modes
40 memories
Now 5W Version
Available. Too!

2M 2W HT
10 Mem. Standard

upgradableto 200 Mem.
PL Encode/Decode built in
DTMF Pad Included

no keyboard entry of frequency
Scanning
DJ-1 80T-HP 5Wversion

now available
CALL FOR
SPECIAL PRICING

AUNCO

2M, SOW compact TCVR. Runs coo~
20 Memories. expandable to100 Mems

with optional EJ-1 9U. CTCSS encode built in,
Tone SOL optional (EJ-20U)

Call For Special Low Price!

DR-570T I DR-592T

CALL FOR
SPECIAL
PRICE

AUNCO

DJ-F1T/DJ-F1T-HP

2M1440 TX 2M/440 TX
45W,3SW 45W, 3SW

Full Duplex Grossband Detachab le Front Panel
20 Mem. Channels And Remote Control
CleSS rnc.mecooe User Friendly

Call For Special Low HRO Pricing!

AUNCO

2MIHT

2M/440
Dual Band

2M/440 FM
Transceiver

2M HT w/440 RX
Aircraft AX
80 Memories
Encode built in
Channel-scope built in

40 Mem Channels
DSa, Dual Display
CTCSS Ene/Dec Bu ilt-in
Cross Band Full Duplex

CALL FOR
SPECIAL
LOW PRICE

CALL FOR LOW
INTRODUCTORY PRICE!

•

45W/35W+ Airband RX~
DetachableJRemotable Head

Keyboard freq . entry from microphone!
CALL FOR SPECIAL PRICE

AUNCO

DR-600T
AUNCO

DJ-S80T

2M Packet Only
Transceiver,25W

REG. $399.
SPECIAL $279.95

IDA·1200n



International organizations to mount major amateur HF
experiment by end of decade.

Ionospheric Propagation Possible
On Mars

BY PROFESSOR EMIL HEISSELUFT·
LAUTON INSTITUTE

GROSSMAUL-AN DER DONAU. AUSTRIA

Ionospheric Propagation
On Mars

ploy. However, the goodwill and p ubl ici­
ty that will be generated cannot help but
d raw the public's attention to, and sup­
port fo r, all space programs.

Let's look in more detail at the various
aspects of this exciting project.

As early as the 1970s, a number of re­
searche rs (see refs , 3 and 4) reported
peak Martian daytime electron densities
of 1 x 10S em-a at a he ight of 130-140 km.
It should be noted that the data used were
acquired just before, or du ring, a mini­
mum in the sunspot cycle. Add itional
studies in the late 1980s (refs. 5 and 6)
supported the existence of a Martian
ionosphere. Importantly, the peak elec­
tron densities and alt itudes noted above
compare favorably with those of the

WA@ 14MHz
(24 radials)

First, both the UN and the WMO will
issue a limited number of amateur radio
licenses to Earth-bound amateurs. The
assignments will be done by lottery , and
winners will be assigned either a
4U4AAA-4U4ZZZ catlstcn (UN aff iliated)
or a C74AA-C74ZZZ carston (WMO affil­
iated ),An amateur may hold only one call.
These calls will be stored digitally in the
memories of two MESUR stations which
wi ll be equipped with low-power HF trans­
mitters , At random times over the Martian
solar day (which interesti ngly is only 40
minutes longer than a solar day on Earth),
causiqns will be selected from the mem­
ories of both stations, and an attempt will
be made to commun icate using packet
techniques , If the exchange is success­
ful, a Worked All Mars certificate will be
issued to the two amateurs whose call­
signs were used. All of the organizations
involved would probab ly agree that this
is nothing more than a public re lations

Artist's conception of the United Nations' MESUR Station at Olympus Mons. The 14
MHz, 1/4-wavelength vertical antenna is hydrauiicallyerected, while the 24 radials are
explosively ejected from tubes at the base. This HF antenna system is designed to

be 90% efficient, with a take-off angle of tOO relative to the horizontal.

'Professor Heisseluft currently is at "Les­
lie's House," Colombo. Sri Lanka, work­
ing with Arthur C. Clarke on their new
book. 2050. The professor may conve­
niently be reached by directing your cor­
respondence c/o ca.

I haven't heard from Professor Heisseluft
since late in 1984, when he forwarded his
manuscript for "Amateur Radio's New
Frontier: The Bands Below 30 kHz. " Ima­
gine my surprise. then, when the good
professor's manuscript for this exciting
article appeared on my desk! Not only
does the professor discuss the exciting
possibilityofHFpropagation on Mars. but
he also reveals a hush-hush public rela­
tions project jointly sponsored by the
United Nations and the World Meteoro­
logical Organization that could result in
amateur radio communications on the
Red Planet by the year 2000. -K2EEK

T alk of a mission to Mars has for years
occupied layman and scientist al ike. To­
day the planet is a primary target of num­
erous planetary exp loration programs,
One proposal now bei ng considered in
the United States, for example, is a mis­
sion called the Mars Environmental Sur­
vey (MESUR). This project calls for estab­
lishing 16 unmanned sc ientific stations on
the planet's surface which will be used to
collect meteorological and other data
(see references 1 and 2). A similar con­
cept set forth by the European Space
Agency is embodied in a mission called
MARSNET, and it wou ld employ three sur­
face stations for the same purpose. Both
MESUR and MARSNET are scheduled for
implementation by the year 2000.

With the discovery some yea rs ago of
an ionosphere on Mars similar to the ion­
osphere on Earth, both the United Nations
(UN) and the World Meteoro log ical Or­
ganization (WMO), in coope ration with
NASA and the European Space Agency,
are now developing a plan to facilitate HF
communications on Mars by Earth-bound
amateurs. The p lan, wh ich is now very
hush-hush, wi ll work as follows.

Say You Saw It In CO April1994 • co • 15



DIAMOND ANTENNAS -
THE STANDARD BY WHICH ALL OTHERS ARE JUDGED
ACCLAIMED AS THE TECHNOLOGICAL LEADER IN SINGLE & MULTIBAND ANTENNAS
.WIDE-BAND PERFORMANCE .FACTORY ADJUSTED/NO TUNING REQUIRED
.HIGHEST GAIN .UPS SHIPPABLE .HIGH WIND RATING .FIBERGLASS RADOME
.DC GROUNDED .STAINLESS HARDWARE

,

X-500HNA

RUGGEDIZED BASEl

REPEATER ANTENNA

x.;
COAX CONNECTION
AT BASE END

HEAVY DUTY BASEl
RADIAL ASSEMBLY

STRONG JOINT COUPLINGS

= il ==1 II @.1ll!= I <mill !i ®mr II~I ~
X·50A 144/440 4.517.2 200 UHF " 135

X·20OA 144/4"40 6.018.0 200 UHF 8.3 112

X-300A 1441440 6,519,0 200 UHF 10.2 112

X·S1QNA 144/440 8.3111.7 200 N 17.2 90

X-SlOMA 1441440 8.3111.7 200 UHF 17 .0 90

X-SOOHNA 1441440 8.3111.7 200 N 17.8 00.

X-700HA 1441440 9.3113.0 200 UHF 24.0 90

X-220OA 1441222 e.co.e 150 UHF 11 .5 112

X-320OA 144/222/440 6,017.818:0 100I20O N 10.5 112

X-6000A 144144011240 6.519.0110.0 1001100160 N 10.5 112

147MHz

445MHz

RADIATION PATIERNS FOR

X-500HNAlX-SOOMAlX-51QNA

-;t~~~BAND : 144..144 - 148MHz. 222..222 · 225MHz. 420.420 · 430MHz.
/ 430,.430 - 440MHz. 440=440 · 450MHz. 1240., 1240 - 1300MHz.

• X510NJ :144 • 147 / 430 -440MHz

XS10

GH/FIU &Vseries

F-718A:440 . 450MHz. F-718J:430 - 440MHz, F-718L:420 - 430MHz

=. II =-=) I@'ElQb] II '1Liili II~ 1 ~ II~
OP-GH62 50 6.0 200 UHF 21.0 78

F.22A 144 6.7 200 UHF 10,5 112

F-23A 144 7.8 200 UHF 15.0 90

F·142A 222 55 200 UHF 6.0 110

F-718A" 440 11 .5 250 N 15.0 110

F·1230A 1240 13.5 100 N 10.5 90

U-200A 440/1240 8.3111.7 100 N 5.9 135

U-300A 440/1240 8.6113.2 100 N 83 110

U-SOOOA 144/440/1240 4.518.3111.7 100 N 59 135

V-2000A 501144/440 2.1/6.218.4 150 UHF 83 110

•

U-300A 440MHz

F·22 U-300A 1200MHz

GH62



100w '12V DC ' ODS
Gen. Cov. Bx. 100 memo

Optional Ext. Au to
Tuners Available

':JfJIN 31 memories
2 meIer mobile

lafge alpha- numeric LEO
Backlit OTMFmi
Mil-specdesign

FT-530
2M!
440mHz

'IN standard, 5Wopt.
82 Mems, Dual in-band Rx
DTMF paging t coded SqL std.
Buitt-in VOX & CTCSS
Auto tone search
Built-in clock · Backlit keyboard

SPECIAL PRICING!

WORLDWIDE DISTRIBUTION

\fYA E S U

l00w ' Dual VFO's ' aSK ' ODS
If notch uner, 12VOC

Optional built-in
auto antenna tuner

FT-5100 FT-5200

CALL FOR LOW PRICINGl

\fYA E S U

FT-890/FT-840

Ultra compact 'jqNI3f>W
94 Memories ' Non-remotable Ultra Compact

Duat in-band receive Ww135w 2m1440
Built-in OTMFpaging.rtoded SIll. 32 memories

CTCSS Encode buill-in Bum·in dupexer
Backl rt DYMF mic iocluded Backlit DlMf MICincluded

CALL FOR SPECIAL PRICING

\fYA E S U

2M 5IJIN Mobile .. Aircran RX
50 Mem, cress EflCOde ..

Pagil"lg Built-In, MW·2 Optional
C4111 For Sped.'!

\fYA E S U
IHANDHELDS

fl=.416/fl=.816
2 Mlr 440 Mh.z

'l'N 2MI2W 440
SWoptlonal
Direct DC input
Built-in VOx. 41 Uem
OTlolf pavinQ. cress buill·in

FT-736R
The Ultimate Oscar Machine

FT-1000

FT-990

VHFIUHFAll Mode Transceiver
25W, Built-In Pwr Supply

100W HF Gen COy Receiver
DDS, aSK· 500Hz CW Filter included

CALL FOR LOW PRICE

\fYA E S U

200W, DUAL RX,
GEN CDV RX, DSK, TCXD

CALL FOR LOW PRICE

\fYA E S U



Upon completion of the drawing, the call­
signs will be stored in memory devices
that will be embedded in the MESUR con­
trol systems for the two transm itter sites ,
Then , upon landing and deployment of
the equ ipment and antennas at each site ,
operations will commence . On a time­
available basis throughout the Martian
day, a cal lsign will be selected at random
from the memory of the UN station (Olym­
pus Mons), and a packet containing the
callsign and the time ot day will be sent
up to three times to the WMO station (Gu­
sev Crater). Once the transm ission is re-

The Contest On Mars

to app ly for licenses to both organizations
beg inning April 1st of that year. Forms
will be made available through all nat ion­
al radio clubs or directly by mail, and the
only requi rement for a Mars license is that
the applicant have a valid license that
permits operation in the HF bands (a copy
01 the license must accompany each ap­
plication). The "window" during which ap­
plications may be submitted will run from
Ap ril 1st through July 1st of 1997. Ap­
pl ications can be made both tothe United
Nations and to the Wor ld Meteorolog ical
Organization.

Once applications have been received
and validated , each will be assigned a
number. The lottery to select the winning
licensees will then be held on April 1,
1998. Winners in the United Nations' lot­
tery will be assigned one of 17,576Ihree­
letter-suffix call signs from the block
4U4AAA-4U4ZZZ. Similarly, winners in
the World Meteorological Organ ization's
lottery will be assigned one of 17,576 pos­
sib le calls from the block C74AAA­
C74ZZZ. Those amateurs who are lucky
enough to have their numbers drawn in
both lotteries will be assigned either a UN
or a WMO callsign. Multi-color , commem­
orative licenses suitable for framing will
be issued and mailed to each winner.

$6500

No. Site Latitude longitude

1 Valles Mariner is -6.0 58 ,0
2 Valles Marineris -5.0 54 ,0
3 Chryse Plan. VL-1 23.0 48.0
4 Olympus Mons 13,0 130.0
5 Valles Marineris - 2 .0 54.0
6 Hadriaca Patera - 32,0 2680
7 NW Hellas -40.0 310.0
8 Argyre Planitia -37.0 44.0
9 South Pole ---86.0 315.0

10 Sirenum Terra -45.0 185.0
11 Northern Plains 600 50
12 Gusev Crater -150 185,0
13 Syrtis Major 5.0 295.0
14 North Arabia 38.0 309.0
15 North Pole 82.0 55.0
16 Chasma Borealis - 66.0 66.0

Table 1- ME$UR sites proposed by McNamee (see ref. 2).

Needless to say, it is expected that ama­
teurs worldwide will want to partic ipate in
th is "contest." Accordingly, both the UN
and the WMO are now making plans to
begin issu ing licenses by lottery in 1997.
Though the details are still sketchy, usu­
ally reliable sources in Washington , DC
have told me that amateurs will be able

Amateur Proxy Licenses

Since 1890
"the oldest name in amateur radio"

be req uired for the two stations to com­
municate. The frequency of operation will
be around 14 MHz. To achieve the low
take-off angle req uired for effective com­
mun ications, a one-half wavelength,
base-loaded vertical antenna with 24
quarter-wavelength radials will be erect­
ed at each site . Transmitter output power
wil l be 5 watts, though lesser power lev­
els are under consideration to min imize
battery d rain and recharge time.

VIBROPLEX

CIRCLE 146 ON READER SERVICE CARD

BRASS RACER
IAMBIC

Also available is our "10oth An niversary Book." many key gift items
and Parts Lists for all current models. Write or see your local dealer.

The Vibroplex Company,Inc.l98 Elm St./Portland, Maine 04101

NOW CALL TOLL FREE! 1-800-AMATEUR

The Mars Environmental
Survey (MESUR)

As presently envisioned by its creators ,
MESUR will be comprised of 16 stat ions
and several micro-rovers, all of which will
be distributed over the Martian surface
(see ref . 2), The network formed by these
stations may employ relay satellites to
transmit the data col lected back to Earth
from specific sites within the network ,
though direct transm ission to Earth from
each site is also a possibility. The 16 sites
proposed for MESUR are shown in fig, 1
(from ref . 2).

The two sites proposed for the amateur
commun ications "contest" are Olympus
Mons (Site 4) and Gusev Crater (Site 12).
The distance between them is 3625 krn:
as such , a two-hop ionospheric path will

Earth's Etayer during periods of low solar
activity (peak electron densities of 2 x 105
ern-a at heights of 120-140 km), and so,
we wou ld , to a first approximation, expect
Martian HF propagation to closely resem­
ble that observed using our planet's E­
layer ,Spec ifical ly, the ionosphere of Mars
ionosphere should support one-hop
propagat ion to distances of 2000 km.
Looked at another way , g iven that Mars
has a rad ius rough ly equal to half that of
the Earth (3393 km vs. 6380 km) , a one­
hop, 2000 km path on Mars is, relatively
speaking , equivalent to a one-hop , 4000
km F2-layer ionospheric path on Earth!

Finally , because Mars does not have a
strong magnet ic field , ionospheric storms
on this planet will be considerably milder
than on Earth. Aurora, too, will not present
a problem. And best of all, on Mars inter­
ference from other amateurs will be non­
existent.
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ceived without error, the WMO station will
transmit a packet containing a randomly
selected WMO callsign and the time of
day up to three times. If the transmissions
are received wi thout error by both sta­
tions, a "contact" will have occurred. This
information will be relayed back to Earth
as part of the MESUR network 's data
stream to NASA ground control , and the
two amateurs holding the callsigns ex­
changed will each be mailed a beautiful
Worked All Mars certificate,

Summary

The United Nations and World Meteoro­
logical Organization are now working with
NASA and the European Space Agency
to equip two sites on Mars with equ ipment
suitable for HF communications. The two
sites should be occupied by the year
2000, about three years into the next
sunspot cycle. Using embedded can­
signs assigned to licensees on Earth that
witt be selected at random, up to three
attempts will be made to complete a
packetized exchange. If successful, the
Earth-bound amateurs to whom these
cartsigns have been assigned will receive
a Worked All Mars certificate, attesting to
the achievement.

Watch the pages of January 1997 CO
for a copy of the license application form
and instructions on how to apply for your
Martian HF license!
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CQ REVIEWS:

The TelexlHy-Gain TH11 OX
5-Band Super Thunderbird Antenna

BY LEW McCOY·. WlICP

Lots of aluminum, tubing, and parts. In fact, there are three shipping boxes that hold
the parts.

This is the tubing that will become the elements, etc. Needless to say. the parts list
should be checked carefully to make sure everything is there and identified.
Incidentally, the Hy-Gain manual is excellent and detailed enough for everyone.

three trap ped directors. The gain on the
bands is derived from the combination of
the log -periodic system plus the d irec­
tors. This is an unusual (and oneof a kind)
type of multi-bander to achieve excellent

a "log cell." The beam actually has the 11
elements: the back two are reflectors­
one for 20 meters and another for 17
meters . Then come the six elements (all
driven) of the log periodic , followed by

'Technical Editor, CO, 1500 W. Idaho si.,
Silver City, NM 88061

W e have had the good fortune 10 lest
the new Hy-Gain TH11·DX, 5-Band sup­
erbeam for several months now, and it is
time to do the review on it.

This new prod uct from Telex/Hy-Gain
is a very fine beam in that it covers 20, 17,
15, 12, and 10 meters. The antenna con­
sists of 11 elements confi gured in a
broadband, log-periodic dipole driven ar­
ray for all bands with monoband reflec­
tors for 17 and 20 meters and trapped
directors for 10, 15 , 17. and 20 meters.
The beam also features the new Hy-Galn
BN-4000 high-power balun. The beam is
rated at a conservative 2OJ() watts con­
tinuous duty or 4000 watts PEP.

Electrically, the 2 to 1 SWR bandwidths
cover each of the five bands except 10
meters,where the 2 to 1bandwidth is BOO
kHz . On front to back Hy-Gain rates the
beam at 27 dB on 20. 22 dB on 17. 25 dB
on 15, 15 dBon 12,and 19dB tnmeters.
Our on-the-air tests more than confirmed
these figures, depend ing on the incom­
ing signal angles.

To their credit, Hy-Gain provides what
I consider extremely honest gain figures.
With the advent of Vagi computer design
information, the c laimed gain figures
would be considered very accurate. On
20 meters gain is 8.6 dBi (gain over
isotropic) or 6.4 dBd (gain over standard
dipole). I also might add that I have visit­
ed Hy-Gain in Lincoln , Nebraska on a
couple 01 occasions, and they have an
extremely well-equipped antenna mea­
suong range.

Getting back to our specs, on 17 me­
ters gain is 8.4 dBi (6.2 dBd).on 15 meters
it is 8.1 dBi (6.0 dBd), on 12 meters it is
7.5 dBi (5.4 dBd), and on 10 meters it is
9 .2 dBi (7.0 dBd). I m ig ht add, since
erecting and testing the antenna over 130
countries have been worked on 10 meters
alone .

Anyone studying the beam would have
questions as to how the gain figures came
about, because this is definitely a "d iffer­
ent" type of beam. As I sta ted, the feed
system is via six of the elements built into
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performance on all live bands-and it
does it.

Mechanically the beam ratings are a
boom length of 24 feet. with a boom diam­
eter of 2 inches. The longest element is
37 feet. and the beam turnmg radius is 22
feel. The beam accepts a mast of 2 inch
0.0. to 2.5 inch 0.0. The net weight is 88
pounds . The wind surface area is 12.5
square feet, and maximum wind loading
at 99 mph is 490 pounds. This antenna
does require a "respectable" rotator. All
the hardware is stainless steel. Theboom
support hardware uses 0.125 aircraft
cable.

The TH 11 OX can be aoiusted upon in­
stallation for three different settings. The
"Phone- setting opt imizes both the VSWR
and patterns for the U.S. phone section
for each band (and is the recommended
Hy-Gain setting for full band coverage).
The OX or CW settings optimize both the A table layout of the many clamps, nuts, bolts, and so on.

with rnert. 20R

11/4X48 1 1/8 X 48 7{B X 55 5{B X 26 7{16 X 58

1 1/4 ll. 35 1 1/8 ll. 48 7{8)( 44 5/8 x 26 7/16 II 42 3/4

17"

with insert
ll4 II 35 11/8 II 38 7/8 .. 24 SIB II 26 7/16 J, 55

170E
•

11/4 II 35 1 1/8 ll. 48 7/6), 55 5/8 II 26 7/16 II 58

r.<H"" 200E

Fig. 1- Overall configuration and element description for the THIIDX antenna.
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It gets a little rough when you have to work in a small yard, Woody, K2UU, is an anten­
na expert, though.

The antenna goes up in two sections. Shown here is the rear half, which contains the
reflectors and part of the log-periodic setup. P,O. Bo~ 3526
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centigrade rating on both the beads and
cable, which provides a rated continuous
duty cycle of 2000 watts. Frequency
range on the balun is 1 to 54 MHz.

I mentioned that the feed is a "log peri­
odic type" in that individual driven ele­
ments are used for each band, but all feed
through a log-periodic type phasing sys­
tem. This arrangement goes a long way
in ensuring good patterns plus excellent
matching. The matching lines are of the
"beta" matching type.

As can be seen from the photos, plen­
ty of hardware goes into an antenna of

VSWR and patterns for the low end of
each band (best for overseas use). Also
unusual is a MARS settmq. providing
broader VSWR bandwidths for the 20 and
15 meter bands without affecting other
bands. There is a complete element­
length chart provided for eac h of these
settings.

The beam is provided with the BN-4000
balun mentioned earlier . This is a current­
type balun to provide a balanced feed
from the 50 ohm coaxial line. The balun
uses 77 ferrite beads on a length of AG­
303 Teflon cable. There is a 200 degree

Say You Saw It In CO
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Here the rear section is in place. Note the boom-fa-mast truss ,
.... The {rant section is being raised to be put in place,

"' Anyone for contesting? The beam is complete and ready to
go to work.

//

/ /

If your operating needs have outgrown your current equipment call us
about trading it in on a new or newer used rig to fit your needs. Our
competitive prices and top trades will keep you coming back. When putting up a new antenna, it is also

a good idea to th ink about replacing the
coax . During the installation process for
the TH 11 OX we had the chance to use
some of Nemat Electronics' Hamcable.
Nemal manufactures their own coax and
rotor cable in their UL-approved mill.
Hamcable is a general name for a series
of composite cables featuring various
combinations of coax and rotor cable.
The coax and rotor cables are then cov­
ered in a weather-resistant overall jacket,
which means only one cable to run back
to the shack . We used the HC1S0 com­
bination, which is RG213 and an eight­
conductor rotor cable made up of two
#18's and six #22's. It was extremely easy
to use and made a very neat installation .
The combination cable sells for $.67 per
foot. Check out their ads in Co. •

In Addition .. .

How good is the antenna? We would
have to use the word "outstandinq." All
checks showed the beam performing as
well or much better than the manufactur­
er 's specs. It isn't really d ifficult to tell
whether an antenna is a very good or bad
performer when one has had countless
previous antennas to test, and this is a
good one by our standards.

The TH11 OX is manufactured by Telex
Commun icat ions, Inc" 88601 E. Corn­
husker Highway, P.O , Box 5579, Lincol n,
NE 68505, The retail pr ice of the TH11 OX
is $99S.30.

well detailed, an antenna of this magni­
tude is no "instant- project. The manual
speaks in terms of two days of construc­
tion time, and that is what it took-plus a
little extra. Care was taken to ensure that
all hardware is properly lightened and
checked.

?COM

SERVICE FACILITIES AVAILABLE CALL FOR DETAILS
WE TRADE USED FOR USED, AND BUY USED EQUIPMENT

WE BUY AND SELL TOP QUALITY AMATEUR EQUIPMENT
FROM VINTAGE TO STATE OF THE ART•.. : ..PRICING & _ . .__.. _ . -497-1457

Send 53.00 for catalog and used equipment list.
8012 Conser - Box 4327 USED AND TRADES 91 3-381-5900
Overland Park, KS 66204 FAX 913-648-3020

KENWOOD c::rJMET

MFJ rlconcepts 0CL11f!a:a1!
YAESU fi:F',- Kantronics

BlI11ERNUT

AUNCO

th is magnitude. All the hardware is of
stainless stee l and the finest Quality. Hy­
Gain has a well-established reputation for
making good antennas. and this one is no
exception.

We constructed the antenna on the
ground, and while the Instructions are
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• Standard Display
shows RXITX VFO
freq's, time and
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+--- Fonnat & Edit
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(Keyboard Not
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exactly where you are.
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• Store up to nine 256
character messages.

• The PC~1610 Performs the
functions of an HF Trans­
ceiver, Computer, Data
Controller and Control
Software all in one package.

Patcomm Corporation"
introduces the PC·161 O'M a full featured HF trans­
ceiver with built-in keyboard interlace. Plug a stan-

•dard IBM XT compatible keyboard into a PC-151 0
and instantly enjoy keyboard CW. RnY (BAUDOT
and ASCII) data communications . Incoming morse
& RnY data is decoded and displayed on the built­
in LCD display. The PC- t6 tO offers the following
features:

• Built-in XT keyboard interlace (keyboard
optional)

• 160-10M ham band coverage
• USB/LSB/CW/FSK modes
• 75W output power
• Built in digital powerlSWR meter
• DDS VFO with 1Hz step size
• Selectable variable speed/fixed 10Hz step

VFO tuning
• Built-in 24hr clock
• 90 tunable memories
• 1 scratchpad memory
• 9 (256 character) keyboard data buffers
• Built- in 5-75 wpm IAMBIC keyer
• Built-in 2.4KHz, 1.8KHz, 500Hz, 200 Hz &

AnY filters
• Notch filter
• Select 1 of 3 antennas from front panel

~lJOnI!IIn l'J Q9Ct to change wrthout notice.
• IBM XT is a reQISlered bad8're'k 01 the IBM copoaeco.

Designed and manufactured in the U.S.A.
Phone: (516) 862-6512 • Fax: (516) 862-6529
7 Flowerlield M100. St. James NY 11780

The PC-1610 has too many features to adequately describe in one ad.. .
cal/ or write for a detailed brochure-Major Credit Cards Accepted.
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While not strictly a compendium on baluns, W2FMI does
review the amateur literature, both fact and fanciful, on the
subject. He also presents the results of his experiments
plus workable designs that we can build.

More On The 1:1 Balun
BY JERRY SEVICK'. W2FMI

Fig, 1- lIIustration of/he various currents at the
feed point a/a dipole, I, is the dipole curren/
and /2 is the inverted L (imbalance) current.
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under the dipole, a large change in the VSWR
took place. This meant the inverteo-L mode
was appreciable.

It should also be pointed out that the direc­
tion of '2, the imbalance current, can depend
upon the side on which the coaxial cable is out
of the ground plane of the dipole. For exam­
ple, if it comes down under the right side in fig.
1 (that is, the angle between the horizontal arm
and the coax is less than 90 degrees on the
right side and more than 90 degrees on the
left side), then the di rection of '2can be re­
versed by the imbalance in the induced cur­
rents on the outside of the braid By the same
token, by having the coaxial cable come down
on the other side, the value of I., is only in­
creased in magnitude.

Feeding a Yagi beam Without a wen-oe­
signed 1:1 balun, however. is a different mat­
ter . Since most Yagi designs use shunt-feed­
ing (usually by hair-pin matching networks) in
order to raise the input impedance close to 50
ohms, the effective spacing Is) is greatly in­
creased. Furthermore, the center of the driven
element is actually grounded , Thus, connect-

to antennas such as dipoles. invened Vees.
and Vagi beams wtlich favor a balanced feed.
In esserc..\ they prefer a source of power the
terminals of which are balanced (voltages
being equal and opposite) with respect to ac­
tual ground or to the virtual ground which
bisects the center of the antenna. The ques­
tion frequently asked is whether a 1:1 balun is
really needed.

To illustrate the problem involved and 10
give a basis lor my suggestions, I refer you to
fig, 1. Here we have, at the feed po int of the
dipole. two equal and opposi te transmission­
line currents which have two components
each-II and 12- Also shown is the spacing (s)
between the center conductor and the outside
braid. rbeo-eucauv. a balanced antenna with
a balanced feed would have a ground (zero
potential) plane bisecting this spacing.
However, since a coax-feed is unbalanced
and the outer braid is also connected to
ground at some point. an imbalance exists at
the feed point. giving rise to two antenna
modes, One is with 11 giving a dipole mode,
and the other is with 12 giving an mvertec-t,
mode.

If the spacing (s) is inc reased, the imbal­
ance at the feed po int becomes greater, giv­
ing rise to more current on the outer braid and
a larger unbalance of currents on the anten­
na's arms, Several steps can be taken to elim­
inate or minimize the undesirable inverted-L
mode (eliminate or minimize '2), The obvious
one is to use a well-designed balun , which not
only provides a balanced feed, but also mini­
mizes (by its choking reactance) I., il the coax­
ial cable does not lie in the ground plane which
bisects the center of the dipole, The other step
is to ground the coaxial cable at a quarter­
wave (or odd-multiple thereof) from the feed
point. This discourages the inverteo-L mode,
since il wants to see a high impedance at these
lengths instead of the low impedance of a
ground connect ion.

Experiments with baluns were conducted
on a 20 meter half-wave dipole at a height of
0.17 wavelength, which gave a resonant im­
pedance of 50 ohms, VSWR curves were com­
pared under various conditions. When the
coaxial cable was in the g round plane of the
antenna (that is. perpendicular to the axis of
the antema). the VSWR curves were identical
with or without a well-designed balun no mal­
ter where the outer braid was grounded. Only
when the coaxial cable was out of the ground
planewasa significant difference noted. When
the cable dropped down at a 45 degree angle

When To Use A Balun

Baluns have taken on a more significant role
in the past few decades with the advent of
solid-state transceivers ano Class B linear
amplifiers, which have unbalanced outputs­
that is, the voltage on the center conductor of
their output chassis connectors varies (plus
and minus) with respect 10 ground, In many
cases coaxial cables are used as the trans­
mission lines from these unbalanced outputs

Mymost recent CQ article entitled ' More
On The 4:1 Balun"! presented some new 4 .1
designs as well as an evaluation of the designs
which have appeared in our amateur radio lit­
erature over the years. It you read the article.
you saw that I was very critical of the informa­
tion made available to amateurs, In fact, it was
shown that a very poor design was converted
into a "peerless" design by making three sim­
ple changes, The number of bifilar turns was
changed from 10 to 14, the c ross-sectional
area of the toroid was doubled by stacking two
together, and the wires were covered with
Teflon tubing. resulting in the optimum char­
acteristic impedance of the coiled transmis­
sion line. These changes made very signifi­
cant improvements in both the low- and
high-frequency responses of the 4 1 balun .

This article can be said to be a complemenl
to the 4: 1 balun article. In this case it treats the
much more popular 1.1 balun . It begins with
my view on when to use a balun. Even though
much of what has been written here is taken
from my Summer 1992 article in Communica­
tions Quarterly." it is presented again here,
since some of you don't subscribe to that jou r­
nal. As before, highlights are also g iven on
what has been available in the professional
and amateur radio literature on the under­
standing and design of the 1:1 balun.

This information is then followed by some of
my latest designs. Of special interest might be
the one I call the "economy' model. Economy,
in this case, refers 10 economy in labor. I hope
some of lhese baluns are constructed and
compared with the ' expensive' (in labor) mod­
els also described in this article.

The article finally closes with a short sum­
mary of the significant points brought forth in
this essay. As will be seen (again), the infor­
mation available to radio amateurs has been
sorely lacking over the past 25 years (at least) I

"32 Granvi/Ie Way, Basking Ridge, NJ 07920
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I$289 (plus S & H ) I
High Sierra Antennas

P.O. Box 2389
Nevada City, CA

95959, USA
Tel: (916) 273-3415
Fax: (916) 273-7561

Write for brochure

HF Mobile Antenna

Based on \V6AAQ's famous
D K3(" s c r ew d ri v e r")
antenna••.with some imprrrve­
ments.
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High perJonnance. proven
design. Heavy duty construc­
tion . All machined pans-­
stainless steel hardware!

Continuous coverage from
305MHz to 30MHz. All with­
out setting foot outside your
car, motorhome, or RV!

Exclusive "decoupler"
eliminates need for contact
fingers.. .very reliable!

Built-in matching device ,
Low SWR overentire range,
No antenna tuner required !

Rainshield & base mount
hardware kit included!
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Fig. 2- Two versions of the 1.- 1 balun: (A) The
Guanella balun and the basic building block:

(8) The Ruthroff balun as originally drawn.

a half-wave dipole. Whi le at North Caroli na
State Univers ity, he conducted an experimen­
tal investigation of pattern distortion without a
balun at 1.6 GHz in an RF anechoic chamber
(wh ich simulates ' tree space") Briefly, his
results showed that with a balun (a bazooka
type), the rad iation pattern compared very
favorably with the classic °figure-eight" pat­
tern. Without the balun, the rad iation pattern
was severely distorted.

Even thou gh the author expressed difficul­
ty in obtaining accurate measurements at this
very high frequency, l have a question regard­
ing the validity of performing the experiment

Photo A- The two basic forms of the I.- I balun which first appeared in the professiOnal litera­
ture. The rwo-conductor Guanella balun is on me left and the three-conductor Ruthroff balun

is on the right.

ing the outer braid (which is grounded at some
point) to one of the input terminals creates a
large imbalance and hence a real need for a
balun . An interesting solution, which would
eliminate the matching network, is to use a
step-down balun designed to match 50 ohm
cable d irectly to the lower balanced-imped­
ance of the driven elemenl,s

In summary, if one concurs with the theo ret­
ical model of fig. 1, my experiments perfo rmed
on 20 meters , and the reports from radio ama­
teurs using dipoles and inverted Vees without
baluns. then it appears that 1:1beluns are real­
ly needed for (a) Vag i beam antennas where
severe pattern d istortion can take place with­
out one and (b) d ipoles and inverted Vees that
have the coa xial cable feed lines out of the
ground plane that bisects the antennas or that
are unbalanced by their p roximity to man­
made or natural structures. In general, the
need for a balun is not so critical with dipoles
and inverted Vees (especially on 40, 80, and
160 meters) because the diameter of the coax­
ia� cable connector at the feed point is much
smaller than the wavelength.

If my model-which assumes that a part of
the problem when feed ing balanced antennas
with coaxial cable is related to the size of me
spa cing (s), shown in fig. l -is correc t, then
the possibility exists lor using ununs for match­
ing into balanced antennas with impedances
other than 50 ohms and with small values 01s.
For example, half-wave dipoles at a height 01
about a half-wave, quads and center-fed 3("1­
wave dipoles which all have impedances
close to roo on-os.cccrc vervweu be matched
to50ohmcable by a2: 1unun.· As was srown.
they are considerably easier to construct than
2:1 beluns.e Furthermore, Genaille6 has re­
cently shown considerable success in using
ununs in this kind of application.

In closing this section I would like to com­
ment on an artic le published by Eggers ,
WA9NEW,7concerning the use of a balun with
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Photo B- Two versions of tumne design: on the left, the 1:1 balun that has appeared in the
amateur radio literature; on the right, a 1:1 balun that has been readify availabfe in kit form from

Amidon Associates, Inc.

•

In The Professional Literature

As I noted in a recent CQ artcie.e there are
actually only two significant articles in the pro­
fessional literature that provide the funda­
mental principles upon which the theory and
design of this class of transformers are based .
It can be said that succeeding investigators
only really extended the works of the authors
of these two articles.

The first presentation on broadband match­
ing transformers using transmission lines was
given by Guanella in 1944.8 He coi led trans­
mission lines form ing a choke such that only
transmission-line currents were allowed to flow
no matter where a ground was connected to
the load. His single, coiled transmission line
resulted in a 1:1 ba lun, It is shown on the left
in fig . 2(Aj, Prior to th is RF ba luns were
achieved by the use of quarter- and half-wave
transm ission lines , and as a result, had narrow
bandwidths. Guanella then demonstrated
broadband baluns with impedance transfor­
mations of 1:n2where n is the number of trans­
mission lines he connected in a series-paral­
lel arrangement.

Several important points should be made
regarding Guanella's 1:1 balun shown in fig.
2(A) With suffic ient choking reactance so that
the output is isolated from the input and only
transmission-line currents flow, by grounding
terminal 5 (actually or virtually like the center
of a dipole), term inal 4 becomes +V1/2 and ter­
minal2 becomes -V 1/2, resultinq in a ba lanced
output. This type of balun has lately been
called a "current" or "choke" ba lun, A signifi­
cant feature of this model is that a potential
grad ient at -V1/2 exists along the length of the
transmission line This gradient, wh ich exists
on both conductors. accounts for practically
all of the loss in these transformers, since the
loss-mechanism is voltaqe-oepenoent (a diel­
ectr ic-type loss). All transmission-line trans­
formers have some sort of voltage gradient
along their transmission lines and are thus
subject to the same type of losses. Fur­
thermore, the theory and loss-mechanism are
the same whether the transmission lines are

of these devices has not always been positive.
In fact. in some cases just the opposite has
been true.

a-berencsc

•

•

,

(A)

(8)
,

•

,v,

Fig, 3--- (A) A pictorial of Turret's 1: 1balun,and
(B) a schematic of his balun.

Highlights of Significant
Articles on 1:1 Baluns

A-unbalanced

in the first p lace , From the photograph in the
article it appears that conventional coaxial
cable and connectors were used in the exper­
iment. If we assume an effective diameter of
0.375 inches for these components, then scal­
ing up 10 3.5 MHz (457.14 fold) resul ts in a
coaxial cable with a diameter of 14.28 feet! I
am quite sure that the large spacing (s) of 7.14
feet wo uld bring about a noticeable imbal­
ance, resu lting in appreciable pattern distor­
tion even at35 MHz.

Although there have been many articles pub­
lished in the professional and amateur litera­
ture, I have selected a few that I thought had
the most impact on 1:1 baluns for amateur
radio use , As you will see, even though I con­
sider some of the amateur articles significant,
their impact upon the use and understanding
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. .. the high power specialist
921 Louisville Rd. • Starkville, MS 39759

(601) 323-8211 FAX: (601)323-6551
Free CalaloglNearest Dealer : 800-647-1800

R a.m.· 4,]0 p.m. CST. M<>nday.Frida y
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ALS-500M

Suggested Retail

l\lobile no tune Solid State Amplifer -- uses four rugged
2SC2879 high power linear RF power transistors
Instant bandswitching, no tuning, no warm up - just tum on
and operate -- makes mobile QSOs safer
Very Compact -- just 3 lhx9x 15 inches -- fits in nearly any
mobile installation; weighs on ly 7 pounds, that' s less than
some mobile HF transceivers
Extremely quiet -cquiet low speed, low volume fan stays off
and silent until temperature rises
Output Power -- 600 Walts PEP, 400 Watts CW .
Continuous Coverage c - 1.5 to 22 MHz; 1011 2 Meters With
easy-to-install optional kit .
Load Fault Protection -- disables and bypasses amplifier If
antenna has excessively high reflected power or if bandswitch is
set lower than exciter frequency -- virtually eliminates damage
because of operating error; has Load Fault LED indicator
Thermal Overload Protection -- disables and bypasses

ixact power output of amplifiers may vary on each band.

Ameritron no tune Solid State FET Amplifier
No tuning, no fuss, no worries -- just turn on and operate . . . Incredibly low $1299 includes
ACpower supply, 700 Watts output, continuous 1.5-22 MHz coverage, instant bandswitch­
ing, no warm up, no tubes to baby.fully SWR protected, extemely quiet, very compact
• Ameritron's revolutionary ALS-600 is amateur radio' s only

li near amplifier that uses four rugged TMOS RF power FETs _.
gives unequaled no tune solid state pcrfonnance

• $1299 includes Amcritron' s no tune FET Amplifier ALS-600
and a 1201220 VAC. 50/60 Hz AC power
supply for home operation

• Instant bandswitchlng, no tuning, no warm Suggested Retail
Up -- j ust turn on and operate (Includes AC
• Output Power -- 700 Watts PEP, 500 Watts CW Power Supply)

• Continuous Coverage -- 1.5 to 22 MHz; 10/12 Meters with
easy-to-install optional kit

• SWR Protection -- prevents amplifier damage ifyou switch to
wron g band, use wrong antenna or have high SWR

• Over Power Protection MMifoutput forward power or reflected
power exceeds safe level , output power is automatically reduced
to prevent amplifier damage by controlling ALe to exciter

• Extremely quiet --low speed, low volume fan is so quiet you'll
hardly know it' s there, unlike noisy blowers used in other amps S-600PS Heavy Duty Power Supp y

• Very Compact -- 6 x 9 1/'JX 12 inch amplifier takes up less ALS-600PSpower supply included with ALS-600 amplifier
desktop space than your transceiver and weighs about the same • Massive choke input filter greatly
-- only 12112 pounds improves voltage regulation and reduces

• Illuminated Cross-Needle SWRf\Vattmeter -- lets you read peak AC line current • Ameritron's
SWR, forward and reflected peak power simultaneously exclusive Multi- Voltage Power Transformer

• Operate/Standby Switch MM lets you run "barefoot", but you lets you compensate for stressful high line
can instantly switch to full power if you need it voltage and performance robbing low line

• Front Panel ALC Control MM exclusive Ameritron feature -- voltage • Step-Start Inrush Protection's"
convenient front panel control lets you adjust your output power stops damaging inrush currents and extends life ofpower supply

• Transmit, ALC, SWR LED indicators -- keeps you infonncd components • Illuminated Cross-Needle Meter monitors voltage
• 12 VDC output jack --lets you power low current accessories and current of 50 VDC line • Extremely quiet fan • Very
• Separate ALS-600PS power supply (included) can be placed compact 6 x 9 112 xl2 inches c- can be placed conveniently out-of-way

conveniently out of the way and plugged into your nearest 120 • Wired for 120 VAC, supplies 50 VDC at 25 amps to ALS-600
VAC outlet -- no special wiring needed amplifier. Also use on 100-130 VAC and 220M250 VAC, 50/60 Hz

• Made in USA • Draws less than 12 amps at 100 VAC and less than 6 amps at 230
• Enjoy 700 Watts of no tune s?lid state power. Call your . VAC. Includes prewlred cable to plug into ALS-600

favon te dealer for your best pnce and order your ALS-600 with amplifier • Made in USA
power supply today _. •

Ameritron Mobile no tune Solid State Amplifier
Ideal mobile amplifier -- uses 13.8 VDC mobile electrical system, very compact 31/2x9x15

inches, extremely quiet, 600 Watts output, continuous 1.5-22 MHz coverage, instant
bandswitching, no tuning, no warm up, SWR protected

amplifier if temperature is excessively high; automaticall y
resets when temperature drops to safe level ; has Thermal
Overload LED indicator

• Excellent harmonic suppression •• multiple section output
network .and push-pull output circuit gives excellent harmonic
suppress ion

• DC current meter lets you monitor collector current
• ON/OFF Swltch-. bypasses amplifier for "barefoot" operation

without having to disconnect high current power supply cables
• Remote ON/OFF Control _Mlets you remotely con trol ONI

OFF function for out-of-the-way mounting of amplifier
• Exciter Drive -- less than 100 watts input gives full outp ut
• Power Supply Requirements •• requires 13.8 VDC at 80

amperes peak current for PA transistors and seperate line for
12-1 5 VDC at 4 amperes for contro l and bias circu its

• Made in USA
• Call you favorite dealer for your bes t price and order your

ALS-500M today
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Fig 4- The input impedance versus frequency, when terminated with 50 ohms. for the Turrin, rod-type, and Amidon 1:1 baluns

Photo e- A typical roa-tvoe balun

coax or twin-lead Of coaeo around cores or
threaded through ferrite beads. Additionally. it
was shown3 that higher-impedance batons or
baluns subjected to higher VSWRs have more
loss because the voltage gradients are also
larger,

The second and other significant article on
broadband transmission-hne transformers
was bV RuthroH in 1959.9 His 1:1 balun, which
is shown originally drawn in fig. 2(8), used an
extra winding locomplete (as he said) the path
for the magnetizing current. Even though his
schematic drawing appeared to look like a tri­
filar winding. his pictorial in the article clearly
showed that the th ird winding (5-6) was on a
separate part of the toroid. With an equal num­
ber of turns , it forms a vo ltage divider with
winding (3-4) p lacing terminal 4 at +V 1/2 and
terminal 2 at -V I/2. Authroff also presented in
his classic paper his forms of the 4:1 balun
(which are also different from Guanetla's). a
4:1 unun, and va rious hybrids, Photo A shows
the two basic forms of the 1:1 balun which first
appeared in the professional literature. The
two-conductor Guanella 1: 1balun is on the left
and the three-conductor Ruthroff balun is on
the right. As was mentioned before. the
Guanella balun recently has been called a
"current' or "choke" balun,

Before going on to the significant articles in
the amateur radio literature. some mention
should be made of the dillerences between
the two basic terms shown in photo A.
euaneue's 1:1balun came to be known as the
basic building block for this whole class of
broadband transformers. This term was
coined by Ruthroff as he Showed its 1.1 batun
capability when the load was grounded at its
center (terminal 5) and as a phase-inverter
when the load was grounded at the top (ter­
minaI4). By connecting terminal 2 to terminal
3 and connecllng the bcrron of the load to
ground, Ruthroff then demonstrated his very
popular 4. 1 unun I called this type 01 arrange­
ment the "boot-strap" coonecton. Further­
more. by grounding terminal 2, there is no
potential drop along the transmeson line and
therefore no need lor magnetic cores or
beads. This arrangement. which turns out to

be an important function for extending the
high-frequency performance 01 trus class of
transformers, I call the "phase-delay' connec­
tion.

Thus, with the flexibility snown by Guan­
ella's basic building blOCk, a 1:1 balun is now
realized which no! only presents a balanced
power source to a balanced antenna system.
but can also prevent an imbalance current (an
inverted-L antenna current) by its ChOking
reactance when the load is unbalanced or mis­
matched or when the teeoune is not perpen­
dicular 10 the axis o f the antenna.

Interestingly enough, except at the very low
end of the frequency response of the Ruthroff
1:1 balun where autotransformer action can
take pl ace , his balun takes on the character­
istics of the Guanella balun. The reactance of
the third winding becomes great enough to
make it literally transparent. Thi s is not the
natur e of the trifilar-wound (voltage) balun ,
which is sensitive to unbalanced and m is­
matched loads over its entire passband, since
it is actually two tightly coupled transmission
lines. This d ist inction was not recognized by
most of those who published in the amateur
radio literature,

In The Amateur Radio Literature

R. Turr;n, W2IMU-1964, The first presen­
tation in the amateur radio literature on 1,1

batons using ferrite cores was by Turrin in
1964. loTurrin, wnowas acoseaaueot Authroff
at Bell Labs, tooe his small-signal design
(which used No. 37 or 38 wire on loroids with
ODs of 0.25 inch or less) and adapted it to
high-power use. This was done by using thick­
er wire. larger cores, and (very important for
high eHiciencyJ) low-permeability ferrite.
Ruthroff used lossy manganese-zinc terrues
with permeabili ties of about 3()(X), since effi­
ciency was rot a major consideration,

Fig. 3 shows a pictorial and a schematic of
turrm's design. As you can see, the third wire
(winding 3---4) is placed between the two cur­
rent-carrying wires (windings 1- 2 and 4-5).
Photo B shows (on the left) his actual design
using a ferri te core and a popular design (on
the right) using a powdered-iron core that has
been read ily available in kit form. Both banos
use ' utntnartums01 a single-coated wire such
as Formex or Formvar on a toroid. Turrin's de­
sign uses a ferrite toroid with an OD of 2.4 inch­
es and a permeability of 40, The kit balun uses
a powder- iron to roid with a 2 inch 00 and a
permeability of only 10. Both baluns are spec­
ified to handle 10Cl0 watts of power from 1.8
MHz to 30 MHz.

Fig 4 shows the response curves for these
two baluns when terminated with 50 ohm
loads. Also shown is the response curve for a
popular 1:1 rod-type balun which uses the
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V-42R-ZB;

V-2H 2-mete!' 13W4MHz

V-4R 440 400·475MHz
Hy-Gain's extendeddouble zepp anlenm
design is the hallmark 01 lhese popular
V-series antennas. The radiating elements
are two collinear 5;8 W<1ve5 fed in phase.
Two sets of 1/4 wave radials properly
decouple the lower radiator trom the mast.
V-4R features aType ·wconnector.

reex Hy-Gain antennas first raised the
standards for amateur perlonnance. N(]W our
~dual-band antenna has doubled them.
Indepenilently tumble at 144 MHz and 440
MHz. the double duly V-42R is led through
one coax cable and delivers an impressive gain.
The radiating rollinear elements are t'ItO 518
wave (2M) and three St8 wave (440) The 2M
band has a2 1VSWR bandwidthof5MHz
minfmumanda tuning rangeo! 143 - 153 MHz:
the 440 band has a20 MHz minimum band­
width,andatuning range of 435 - 455 MHz.
The V-42R handles 2fX) watts continuous
power with 100MPH wind5ulVivability, and
features stainless steel hardware anda Type
W· connector.

New!Hy-Gain
e
V-42H

2M/ 440 Vel'tical

same "rod type" schematic and wire but on a
ferrite rod, It has 8 tnhlar turns tight ly wound
on a rod of 0.5 inch diameter, 2,5 inches long,
and with a permeability of 125. The rod-type
balun is shown in photo C.

Several important features should be
brought out regarding the results Shown in fig
4. They are:

t . All baluns had insufficient choking reac­
tance and hence poor low-Irequency respons­
es. The powdered-iron version was especial­
ly poor. They all showed a drop in the input
impedance and an inductive component at 2
MHz. This meant flux in the cores and an unde­
sirable cooouco especially for ferrite, which is
a rco-nneer material. Ferrite cores could not
only suffer damage, but they also could gen­
erate spuriOus frequencies under these con­
ditions. In fact. the same condition could occur
at4 MHz with a VSWRof 2: 1! Therefore. I don't
recommend any of these batons for use on 160
or 80 meters.

2. The major problem at the low-frequency
end is the role of the third winding (3-4) in fig.
3(B). It has been claime<:P 1 that the third wind­
ing improves the low-frequency response
(over the two-conductor Guanella 1.1 balun)
because it enables ectouanstorrrer acton at
the low- end, But recent measurements by the
author 00 two-eonductor Guanetla batuns and
three-conductor Ruthroff (or Turrin) baluns
with loads grounded at their centers show
insignificant differences. This type 01 load
approximates the actual condition when feed­
ing a balanced antenna system. The negative
feature of the third winding (3-4) is that at the
low-frequency end there can be insufficient
reactance to prevent harmful flux in the core
because of a direct shun ting path to ground.
With the two-conductor 1:1 balun the only f1ux­
causing current is that of the imbalance cur­
rent (the inverted-L mode). which is usually far
smaller.

3. Another important feature of the curves
shown in fig. 4 is the euect of the charac teris­
tic impedances of the coi led transmission
lines. For example, a bifilar wind ing (wires l ight
together) on a toroid with spacing between
adjacent bifilar turns exhibi ts a characteristic
impedance of about 45 ohms, When wound on
a rod with no space between adjacent bifilar
turns, the characteristic impedance drops to
about 25 ohms. With the third winding (3---4)
between the other two as shown in fig, 3(B).
the characteristic impedance is raised to about
70 ohms in the toroidal case and to about 47
ohms in the rod case. If the toroidal baluns
were terminated in 70 ohms and the rod balun
terminated in 47 ohms, the high-frequency re­
sponses would be practically uet to at least 30
MHz. The difference in high-frequency re­
sponse between the two toroidal baluns (with
50 ohm loads) is due to the outerences in the
lengths of their transmission lines. The trans­
mission line on the powdered-iron core is
appreciably less. since the 00 as well as the
cross-sectional area is smaller.

4. The trifilar-wound form 01 the 1.1 balun
also has an additional undesirable property,
Its high-frequency response IS sensitive to
unbalanced anomematcnec loads. This is be­
cause the third wire now forms two transmis­
sion lines which are now tightly coupled It is
unlike the Ruthroff versco shown 00 lhe right
in proto A. In hiS second Miele Turrin pointed
out this important distinctIOn. 11

J . Reisert, W1JR-1978. The next signili--
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Introducing two
of the best

reasons to use
packet radio

Photo D- A Reisert WtJR. I:1 balun.

The PackeTen"" Network
Switch

The PKleTcn Net_ oR. Switch is Ill.In<f.alolK.,
r,,'e-port.low power CISClRJSC pdct I .. ilch!
rooladaigned ~dulivel y for IlSC with 1\.\:.25,
TCPIIp, Ind l"ETIROMil ,,'irclen nctworb.

• Pert specdo as high a l 4Mbpi possible with
lhroughput inlo the mcga-bi\ nnge

oMultiple RS-422, RS·232, and in1cgra l
modem. eliminate the need for complex
nodc-stack.t

• Integral conference bridge "" PPO""' 100
channd. with 40 lI.en on each

The PackeTwin'" System
The P,ckeTwin Systan is, complete wirelcss
communic,tions systcm for IBM"' comp,tiblc
r c s lh,t provides ide,1 ' CCen 10 9600 beud
packet radio ectworks.

• Av,il,btc with non-bond G3RUl I9600
bald modem,nd p.alm·sil'c outbond 2W
UHF . ,Jio (/200 buud available)

• Uses the PC ', Dl\tA ch.onncil lo support
diLl n ics _ high. u I~fbps_timinating

the u ynchmntll. COM port bollieneck
• Second ch.onnel oper, tion using RS-232 or

RS-421 intcrl",cc
· lncl udes free~munic.llionslO lhul'l:

Gracilis

cant arucie on 1:1 baluns was published by
Reisert in 1978.12 He proposed winding some
of the smaller (but still high-powered) coaxial
cables around a 2.4 inch 00 ferrite toroid with
a permeability 01 125. The windings also in­
cluded a cross-over wncn is srown in fi9· 5
and photo D. In addition, he recommended
various numbers of turns depending upon the
low-frequency requirement. For example, 12
turns to cover 3.5 MHz, 10 turns for 7 MHz. 6
for 14 MHz, and 4 turns for 21 and 28 MHz.
Since the characteristic impedance at the co­
axial cable is the same as the coax feed line,
the balun only introduces a foot or two of extra
length to the feed line This is true in the HF
and VHF bands. The coaxial cables recom­
mended in the article were RG-1411U. RG­
1421U, and RG-303IU.

From the articles that loIlowed In the ama­
teur radio literature it became apparent that
few recognized all of the important features of
his balun, which were:

1, An elficient, low-loss ternte was used.
2. The baluns had sufficient choking reac­

tances for the various low-frequency requ ire­
ments.

3. The character istic impedance of the
coiled transmission line was the same as that
of the feed line, thus eliminating the extra trans­
former action of a length of transmission line
with a dilferent characteristic impedance.

4 . The balun is a form 01 auaneua's two-con­
ductor 1: t balun which is not prone to core flux
and hence saturation and the generation of
spurious frequencies. It is also no! suscepti ­
ble to mismatched and unbalanced loads
such as the Turrin and ' voltage" baruns.

After constructing several 01 his baluns and
comparing them with other euarena designs,
t found that the cross-over winding had virtu ­
ally no effect up to 100 MHz (the limit of my
equipment), My second comment is with re­
gard to his VSWR comparison with a rod-type

balun when feeding a !riband Vagi beam on
20 meters. His balun had a lower V$'NR (prac­
tically 1:1) at the best match point. The roo­
type balun had a best VSWRof about 1.3:1 but
at a slightly higher frequency. He attributed the
higher (and somewhat flatter) VSWR curve of
the rod-type balun to its greater ohmic loss,
Since the rod-type baluns I have investigated
used the same low-loss ferrite that Reisert did,
I suspect that the d ifferences in the VSWR
curves were ma inly due to the mismatch loss
introduced by the rod-type balun.

G, Badger, W6Te-1980. Badger pub­
lished an in-depth, two-part series in 1980 on
air-core barons and ununs in Ham Radiomag­
azine.13.I. I am sure it was instrumental in ad­
vancing the technology of this class of wide­
band transformers A recent article by Bill Orr ,
WGSAI , also shows that there are many other
race amateurs who see the advantages atair­
core traosroerers.te

What are the claims lor air-eore baluns over
their ferrite-core counterparts? The first and
foremost claim is that they don't suffer the con­
sequences of saturation, which leads to spu­
r ious frequencies, heating, and ult imate dam­
age, Second, they are not subject to arcing
from the windings to the core,

And what are the claims for the ferrite -core
baiuns over their air-core counterparts?
Simply put. they have wider bandwidths and
are more compact.

What especially came to my attention after
reading Badger's two-part ser ies was his ex­
perimental data on harmonIC d istortion due to
saturation in a ferrite-core 1:1 balun. Although
many have expressed concerns regarding
saturation in ferrite-core oaiuos.Badger'S data
could very well be the only results available .
He used the two-tone test meirco. which com­
bined two RF sources 01 2.001 and 2.003 MHz,
amplified it t02 KWPEP, and then led it through
a commercial 1: 1 rod-type ferrite balun. The

Gracilis, Inc.
623 Palace Street
Aurora, l. 60506
PIt (108) 801-88OO1fAX (708) 8#0183
ErnaoI irl1oQgo..... am

PhotoE- The Maxwell, W2DU, ·chOke· I : 1balun.
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data showed considerable distortion in the 3rd
order and the 9th order distortion products, In
other words, appreciable non-lineari ty took
place at this high-power level.

Several questions come to mind regarding
these measurements, Wha t was the low-fre­
quency response of the commercial 1:1 rod­
type balun he used? From my measurements
on a rod-type balun (fig. 4), I found a drop in
the input impedance and an inductive com­
ponent at 2 MHz. This indicates flux in the core
and a problem when using this balun at 2 MHz.
Since many rod-type 1: 1 baluns have been
used over the years, it would have been in­
structive if he had also made uese measure­
ments at 4 and 7 MHz. They would have given
the readers a safe lower-frequency limit for
these baruos.

Also, why didn't Badger make SImilar mea­
surements on Reisert 's 1:1 balun. which he
included in his articles? As noted earlier, Icon­
sider Reisert's 1:1 ba lun a very goocl design!
I am sure that no d istortiOn products would
havebeen found at 2 MHz with It. rreeoc resutt
is that Badger chose a very poor ferr ite-core
design for making his co-opansons This
helped contr ibute to an undeserved reputation
for the ferr ite-core balun.

Badger also suggested placing an insulat­
ed wire in parallel with the coax winding on
Reisert's 1:1 balun. He called this a compen­
sating winding . which provided a superior bal­
anced output The schematic is shown in lig
6, Later experiments by the author and others
have shown that a well-designed, two-conduc­
tor (Guanella) 1:1 balun has a completely sat­
isfactory balanced output for antenna appli­
cations. Furthermore, it does not suffer from an
unbalanced and/or mismatched load and core
saturation. Incidentally, Badger's schematic of
fig , 5 now adds up to fourd iflerent versions of
the 1: 1 balun. They are the two-conductor ver ­
sion of e uaneua's and the three, three-con­
ductor versions of Ruthrofl, runln. and (now)
Badge r.

Badger and Orr also mentioned the Collins
balun in their articles , It is made up of a dummy
length of coax which is wound as a continua­
tion of the original coiled coax Wind ing In­
terestingly, it is connected as a Huthroft 1: 1
balun (fig, 2[8]), which also uses a third wind­
ing Since there is appreciable coupling be­
tween the two coiled windings, the Collins
balun should also be susceptible to mis­
matched and/or unbalanced loads. Badger
claimed il was by far the best 1:1 balun he had
ever used. Again, it would have been very infor­
mative if he had compared it with the Reisert
balun (without the compensating third wire).

M, W. Maxwell, W2DU-1983. One of the
more significant articles on 1:1 barons was
published by Maxwell in 1983.16Heintroduced
what hecalled the "choke" balun Itwas formed
by placing high-permeability ferrite beads over
about one toot of small (but high-powered)
coaxial cables similar to the ones used in the
Reisert balun. Pnoto E shows the W2DU
"cboee" balun removed Irom ItS hOusing,

Maxwell compared his balun With (what he
termed) a "transformer-type" balun by mea­
suring the input impedances versus frequen­
cy when the outputs were terminated in 50
ohms, Since the "transformer-type" balun
didn't yield a true 1: 1 impedance transfer ratio,
he claimed it was because of jesses. leakage
reactance, and less than octmum coupling.
Since he gave no oescrtotco 01 the "trans-
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CMX·1 CMX-Z CMX·3

1 8-&1MHl 1.8·200MH, 14D-525MHZ

O·2KW D-ZOOW 0-200w

""""'" '''''''"''' """"'"

CROSS NEEDLE METERS

COMET TRI-BAND

GP·93 In-Band 146/44611280MHz Base/Repealer Anlenna
Gaio & 146MHz4,SdBi %wave VSWR: 1.51 or less Max Power: 300W PEP (146MHz)
Wne: 446MHz 72dBi 1,1 wal'€ x3 Lenglh: S' r 2fJM PEP (44611.2)

1280MHz l QdBi 'I! wave x6 Mounls 10 Mast Silt: 1,2S'-2.S0' Weight 21bs sozs.
Conneclor: GOld·PlatedN·lype

c,;"S(s"'""~, h.~ 'my"b""'%"'M: wlM '"_~_'_" _

GP·98 In-Band 146/446/1280MHz Base/Repealer Anlenna
Gaio '" 146MHz6,SdBi 'I! wave x2 VSWR: 1.5:1 or less Max Power: 300W PEP (146MHz)
Wne: 446MHz 9,()dBi 1,1 wave x5 length: 9' 8' 200W PEP 144611.2)

1280MHz135dBi o/e wave x12 Mounts 10 Masl Size: 1.2S'·2s<r Weighl: 3lbs, SOlS,
ceeeeee: Gold·Plated N·lype
Conslructioo: Sing le piece heal'Y dilly l iberglass,2 sections, 112MPH windsurvival

• Separate Meter and RF Sensor allows for convenient placement
of the meier.

• Cross Needle Meter provides FWD, REF, and VSWR simultaneously.
• The RF-Sensor is acompact design, and has an extremely

tow-toss circuit.
• Beautifully illuminated when

connected to power supply.
• 6 fool cable standard,
• Optional EKS-3 10 foot

extension cable for a totar oj
16 feet between Ihe sensor
and meter. ~

• Compact Size: (L) 475" x (W) 1,75"x jH) 3.5" ~

GP·15 In-Bane 5211 461446MHz Base/Repeater Antenna
Wave: SO·S4MHz l,1 wave VSWA: 15:1or less Max Power. 300W PEP

146MHz 1,1 wave x2 Length: 7'11 ' Weight: 3 lbs. 1oz.
446MHz*wave x4 Mounts 10 Mast Sile: 125'-250'

Connector: Gold·P1aled 50·239 Construction: Sing le piece heavy·duly fiberglass.

:::s;t~." 5OMH, bandis ,"",bI. ~ ,,' ,,' : '"" " " 2M H, ~",·.,dlh .

CX·333 Itt-Bane 146/223/446MHz Base/Repeater An tenna
Gain'" Wave: 146MHz6,SdBi 'I! wave x2 VSWA: 1.51 Of less Max Power: 120W PEP

223MHz 78dBi %wave x3 LenQth: 10' 2' Weight nns 10 OlS
446MHz90dBi 1,1 wave xS Mounts 10 Mast Sill: 1,2S'-2.S0·

Connector: Gold·Plated 50·239
Conslru&lion:Heavy duly fibe rglass, 2sections, 112MPH Wind survival

BASE/REPEATER
ANTENNA

PRODUCTS

•._--

MODERN, MULTI-BAND ANTENNA SYSTEMS

CA·712Ef Mono-Band 446MHz Base/Repeater Antenna
Gain'" Waye: 446MHz9dBi \h wavt x 12 VSWR: 1,S:1or less Mil Power: 200W PEP
Connector: N-lype length: 10' S' Welghl: zts. 120lS
Mounls to Mast SilO: 1.25'-250'
Construction: Heavy duly fiberglass,2 sections. 10SMPHwind survival

COMET DUAL-BAND

CA·ABC23 Mono-Band 146MHz Base/Repealer Antenna
Gain'" Wayo: 146MHl 78dBi 1,1 wave x3 VSWR: 1.S1or less Mil Powet: 200W PEP
Conneclor: 50·239 length: 14' 17 WeiQht: 3lbs. 8OlS
Mounts 10 Mast Sile: 12S'·2,SO'
Construction: nick'wall aluminum, 3sections, 70MPHWind survwal

•

COMET MONO-BAND

COMET productsare availablefrommost major dealers. For customer ser­
nee. or acomplele calalog, pleasecall us aI8001962·2611 . We're confi­
denl COMET products and accessories will enable you 10enjoyAmateur
Radio10 its fullest!

~.o_ NCG COMPANIES
lA1 1275North Grove Street. Anaheim, CA 92806
.. (714)630-4541 FAX (71 4) 630-7024

CA·6ZDB Mono-Band 6 Meter FM Antenna
Gain'" Wave: S2MHz 6,SdBi 1,1 wavex2 VSWR: 1,S:1or less Mil Power: 500W PEP
Connector: 50-239 Length: 21' S' Weight: Sibs. 11 0lS
Mounls toMasl Sile: 1.2S'·2,SlY
Constructioo: Thick'wall aluminum, Ssector s. 1OOMPH wind survival

~-¥---------------

Featuringthe COMET exclusive SLC System. The SLC actually increases the gain of the OualfTriBandAntennas. Acompletely pre-formed
phasing coil and phosphorous copper element produces alow-loss, highly effective, high gain antenna. All COMET antennas are pre-tuned
and come complete will all mounting hardware. Simply mount to your mast and experience incredible COMET performance!

@, GP' 9(N) DUal-Band 146/446MHZBase/Repealer Antenna
-;.rr..~\ ' Gain &Wave: 146MHz85dBi I,t wave ~ 3 VSWR: 1.5:1or less MalPowe,: 200W PEP

446MHl 119dBI%wave x8 lenglh: 17' 8· Weight: Sibs .11OlS ,
Connec1or: 50-239 (GP·91. N-lype (GP·9N) Mounl$ to Mul Size: 1 25'·2.50"
CanslrDclion: Heavy duty fiberglass, 3 sections. 92MPH wind sUrvlval

@ GP-3 Dual-Band 146/446MHz 8ase/Repeater Antenna
\\t.~\ ~ Gain'" Waye: 146MHz4~B i %wave VSWR: 1,5:1 or less Mil Power: 2IXM PEP

446MHz 7,2dBi 1,1 wave x3 length: 5' llY Weight 2lbs, 90lS.
Connector: Gold-Plaled 50-239 Mounts 10 Mali Sin: 12S'-2.50'
ConslTuction: Singe piece fiberglass. 130MPH wind survival

@, GP-6 DUal-8and 146/446MHZ8aSe/Repealer Anlenna
\\t.~. Gain'" Wave: 146MHz6~B I o/e wave x2 VSW1I: 1,5:1 or less Mil Power: 200W PEP

446MHz9,()dBI I,1 wave xS lenQth: 10' 2" Weight 3lbs, Sol.
CMnector: Gold-P laled 50·239 Mounts 10 Mast Size: 125'·2.S0'
Consiruction: Heaw duly fibe rglass,2 secnons. 112MPH windsUMval



CMlIedir .
Pl-259

I
I

Callrteclor.
BNC

CH·32 MiracleBaby
1461446MHz HT Antenna
Gain &- Wave: OdB \'. wa~e
Mu Power: 10 walls
lentUI: 175'
Co_ctoc BNC

~_.

MOBILE
ANTENNA

PRODUCTS

"l ·14HSOpIJorgj 20Meter Coil

TRI-BAND MOBILE ANTENNAS

HF MOBILE AND HT ANTENNAS

CX-224 In-Band 14612201446MHz, w(fold-Qver, No Ground Plane Re-qu ired
Gli-I &- Wiln: Y$WR: MII P..er. leng'-: CellectGf:
1 4fl',IHz2.15dBi '~_ 151 100 waltS 3 Pl·2S9 0/NMO style
22OMH1 36dBi ~ _ 0/ less
446MHz 60dBi ~ _ I 2

FJ·1SS Tri- B.md 5211461446MHz wIFoId..(Ner
Gail &- Wan: YSWR: Mal Power.
52MHz2.15dBi 'AwlYe 151 120 WFM
146MHz 4.5dBi '" wave or less
446MHz 7,2dBi ~ wave I 3

SH·55 Super Flellble 1461446MHz HT Anlefl~

Gain &- WlYe: Mil Power: lellll!tl:
146MHz 1.5dBi \'.wave 10 walls 15S'
446MHz 3,2dBi ~ wave I 2

HA-4S Ouad-Band IiF 01"(20)115112110MeIers wlFoId-(Ner
Wne: VSWR: ' Wei,1It ltflllll: Mal Power: CalletlGr:
'1. wa.-e zf e ess lib 14 OZ. 4"4- I20W SSB Pl·259

l200W sse 28MHz)

.*'----------

DUPLEXERS AND MOBILE MOUNTS

~'~'~ CH·722SA HighGain HT Antenna
{ \\.t~/ Gain &- Wave: 146MHz3,OdBi '1'1 wave
- #t# 446MHz 5,5dBI~ wa~e x 2

Mal Power. SOwalls
lel\91ll: 35'. 2sectIOns. IS' eilCh
CeIllUtor. BHe

•

CGIlMCIDr.
PL-259 or
NMO style

­Pl.-259 or'MO.,.

","",,,,
Pl·259Of
NMO style

--

Dual-Band 146t446MHz. Cellular look-a- like
~WR: Mal P1Iwef: lelglh:
1.5:1 or less SOW FM It

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

MODERN. MULTI-BAND ANTENNA SYSTEMS

DUAL-BAND MOBILE ANTENNAS

•

- - - --- - - - - - - --

•

MlXIem, high-performance stations use COMET Antennas, Duplexers.Triplexers and Accessories! COMET productsare designed toprovide
an exceptional level of signal Quality andcoveragearea. Whether operating mobile or from your base station,COMET productsmake you
sound good. No other product line has theselection, convenience, quality and pertormance!

Fl-62S Duaf-Band 1461446I,4Hz wlfold·Ovef. No Ground Plane Required
Gail &WIft : YSWR: MalPtnr: l~: CUIIM.
146MHl35llBi 'hWilI'e t.s.t e ess 150wan:s 35' Gold PIaledPL-259
446M1il 6 Od Bi I;; waYt l 2

FL-61S Dual-Band 1461446MHz wlFold-Over, No GrOlln<l Plane Requued
Gaia &Wn.: VSWR: Mal Power: l .....: ClMuItdor:
146MHz 4511Bi"'wave 1.51CWles$ 150wans 411' Gold PIaledPl-259
446MHz 72dBi IA wave l 3

8-2OII.2OIMQ Oual-5af'lllI 461446MHz, CeltuLar Appealante,
No GIOOnd PLane Requrred
Gail" Walle: ~WR: Mal PlIlret: lnwa:
146MHz215l!BI 'h_ t s.te ess SOwatts J(Y
446MHz 5.OdBi ~ wave ~

B·1QJB-1ONMO
Glil &- Ware:
146MHz OdBi 'A wave
446MHz 2.15d1ll 1A wave

COMET products are avai lable lTom
most major dealers, For customer
service , or acomplete tatalog,
pltase call us 011 BOOI962·2fi11 ,
We're conf idenl COMET produrn
Ind lteemoes will enable you 10
enioy Amaleur Radio 10 its tuUm!
...., .. co NCG COMPANIES

_

1275 NOI1h Grove Street
Anaheim. CA 92806
(7141 630-4S41
FAX (714) 630-7024

-----

@1.s, SB-7/SB-7NMO Dual -Band 1461446MHz wlFold·Qver, No Ground PlaneRequ ired
",t.~\:~ Gain &Wave: VSWR: Mal Power: Length: Conneclol:
~ 146MHz 45d Bi %wa~e t.s t eess 70WFM 4' 7' PL-259 or

tenter-leaded NMQ sl)' 1e
4~6MHz 72dBi *wiWe13

/':':~~s SI·5/S8-5111O Dual-Band 1461446MHz wIFoId..(Ner, No Gfound Plal1e Required
t ...tf. -; Gall &- W_: , VSWfl: lUa PIwer: l.... CI lei• .
""-#."r 1~3Od6i '~wawJ 15.1orless l20W FM 38' Pl·259or

I
«6MHz 55dBi ~ wawJ 12 NMO style

.. • '='

/::; " S SB·2JS8·2MMO Oual·Baf'lll I461446MIU
("'~\~ Gall &- Wan: VSWR: Maa Powu. lellf1tl:
_ t#,r 146MHz2,15dBI 'I. wa~e 1.5:1or less 60W FM lS'

446MHt 3SdBi * wa~e

/"':." '1SB-25/SB·25NMO Mono-Band 146MHzw/Fold·Dver, NoGround Plane Required
{\\.t~\; Gain &- wa'l8: . VSWR: Mal Power: LlRglh: Conneclol:
_t#j#'" 146Mflz 41dBI* wavt t.s.t cress lQOW FM 4' 9" PL·259or

center loaded ~MO sl)'1e

@



Pin POlll Ie G.lnlN
Model (W) [W) [AlldB)ld I 'JI"

NEW!
400

WATTS
AVG.

(144- '48 M Hzj

50 MHz

r~05036 1-' H)-50 , 15/0.6 LPA
osee 1 170 28 15106 Standard
0508R , 170 28 + -,.
0510G 10 170 25 15/0.6 S""""' -,'0510R 10 17. 25 + Repealer
0550' 510 375' 50 15/0.6 HPA

~0550RH 510 375 50 + Repeater HPA
0552G 2540 375 ss 15/0.6 HPA
0552AH 2540 375 ss + RepealerHPA

144 . Hz
1403G 1-' to-SO , 15/0.6 LPA
l406G 25 100 12 15/0.6 S""'.
1400< 2 150 25 15/0.6 St;nlard •1409R 2 150 24 + Repeater
1410G 10 160 25 15/0.6 51""" ~

1410R 10 160 24 + "",...
14126 25-4, 160 20 15/0.6 51"""
1412R 25-.45 160 19 + _..
1450G s 350 56 15/0.6 HPA
1450RH s 350 56 + Repeater HPA
14526 25 350 50 15/0,6 HPA
1452RH 25 350 50 + Repeater HPA Photo F- Two versions of Reisert's 1: 1 balun. The balun on the left uses the cross-over shown
1454G 50-100 356 40 15/0.6 HPA in fig, 5. The balun on the rig ht is con tinuously wound Both have the same electrical perfor-
1454RH 50-100 356 40 + Repeater HPA mance in the HF band.
220 MHz
2203G 1-' nl-40 , 14m.? LPA
2210G 10 130 20 14/0.7 Staldard
2210R 10 130 19 + "",... former-type" balun, I assumed it was the pop- lead or coaxial cable. From Ruthroff's classic
2212G 30 130 16 14/{l.7 S""""' utar rod-type ba lun shown in photo C, As you paper.s which extended Guanella's work.e we
2212R 30 130 15 + "",... can see in fig 4, this balun has a poor low-I re- became aware 01 the voltage drops along the2250G s 220 40 14/{l.7 HPA
2250RH s 256 40 + RepealerHPA quency response. Furthermore, it is really opti- lengths of the transmission lines. And from very
?252G 25 220 36 14/{l.7 HPA mized for a load of 47 ohms and not 50 ohms. accurate inse rt ion loss measurernents.a we
2252RH 25 256 36 + Repeater HPA But what Maxwell failed to realize was that learned that the losses were mainly in the mag -
2254G 75 220 32 14107 HPA his balun wa s a form 01 Guaneua's two-con- netic medium and that they were related to the2254RH 75 256 32 + Repeater HPA
440 MHz duetor ba lun, That is, it is both a choke (a voltage levels and the oerrreaonntes. Maxwell
4403G 1-' 7-25 4 12/1.1 LPA lumped element) and a transmission line (a didn't take into account these latter find ings,
4410G 10 100 19 12/1.1 S...,'" distribu ted element). Additionally, Guanella's He used lossy high-permeabi lity beads (2500)
4410R 10 lOG 18 + seoe... theory applies whether the transmission lines and assumed that the main loss was in the
44126 20-30 100 19 12/1.1 S,""" are coiled (about a core) or beaded or twin- transmission line, Heclaimed that the CWpow-4412R 20-30 100 18 + "",ater
4448G s 100 22 12/1.1 HPA
4448R s 100 22 + Repeater HPA
4456' 510 175 34 12/1.1 HPA
4450RE 510 175 34 + Repeater HPA •4452G 25 175 29 12/1.1 HPA •4452RE 25 175 29 + Repeater HPA
4454G 75 175 25 12/1.1 HPA
4454RE 75 175 25 + Regeater HPA

RF POWER
AMPLIFIERS

•

)
ilIIj

Photo G- My high-power design of a bifilar toroidaf (Guanellalcurrent) 1: 1balun mounted in a
4 'L x 3'W x 2.2S'H Bud aluminum box,n SflnMS TEL. 13101 471,0591

r.O.lp 25U5 fAI13101.73-4031
La _..tin, CA gOOn

TE
SVSTEMS

50 MHz 05208 ., 25 BNC
50 MHz 0520H s 25 N
144 MHz 14208 ., 24 ' He
144 MHz 1420N .5 24 N
220 MHz 22206 .5 22 BNC
220 MHz 2220N s 22 N
440 MHz 4420 ' s 18 GHC
440 MHz 4420N .5 18 N
1.2 GHz 1020B .9 14 'He
1.2 6Hz 1020N .9 14 N

COnsult rour *-1 'NI. or seoo directly lor further
I)"odoct information All PnxIlK:ts Made in USA.

11 .1 ~
MODEL 14106 MODEL 14508

IU. DAn "P11
All af1lililiefs (noo-rpIr) are lnear, es-nooe wKh My
aJtomatic TIR switchng and PTT capability. The re::eiw
l)"eafI1lS use GaAs FET dlMces rated ar.s dB NFwKh+ 18
(flm 3rd mIer IP, LPA, Standard aoo HPA enos are
intBm'ilteotdJIy design stitable lor base and mOOie operalKln
Regeater arTllS are COObfUllS lUy, class C,

Am,lllll., CIIp11bllltlll: HigIt-~, narrow or wideballd;
100-200 MHz. 225-400 MHz. 1-2 GHz. Mi~tary (28Vl,
Comn'tw'cial, etc. - consul! factay, A CO'f4lIeIe ~ne 01 Rx
l)"eafI1lS also available.

RX Preamplifiers
NF G.ln

BInd Madel (dB) (dB) Connector
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Free MFJ Catalog
and free Insttvction IIICInualS

Write or call toll·free . • . 800·647·1800

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

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

Operate JO bands -- 75/80, 40, 30, 20, 17, 15. in all parallel radiators.
12, 10, 6 and 2 Meters -- with this MFJ-1798 This forms a very large equivalent radiator
vertical antenna and get/ull size performance and gives you incredible bandwidths.
with no gro und or radials! These radiator stubs provide automatic

Full size performance gives you high bandswitching -- there is absolutely no loss due
efficiency .for more power radiated. The result? to loading coi ls or traps.
Stronger signals and more Q-5 QSOs. End Loading

Ful.1size performance ~Iso gives you On 30, 40, 75180 Meters, end loading -- me
exceptionally wide bandwidths so ~ou can use most efficient form of loading _ gives you highly
more of your hard earned frequencies. efficient perfonnance, excellent bandwidth, low

FuJI size~rfo~ance is achieved by using angle radiation and automatic bandswitching.
sepa~te full Sl~ radiators fo~ 2 through 20 Meters MFJ's unique Frequency Adap tive
and highly efficient end loading for 30, 40 and 75 L-Network'" provides automatic impedance
/80 Meters. matching for lowest SWR on these low bands.

You get very low radiation angle for exciting Thning to your favorite part of these bands is
OX, automatic band switching, omni-directional simple and is done at the bortom of the antenna.
coverage, low SW R and it handles 1500 watts PEP No Ground or Radials Needed
SSB. , . You do n't need a ground or radials because
M~J s unique Elevated Top Feed'" elevates the an effective counterpoise that's 12 feet across

feedpomt all .the way t? t~e top .of t~e anteryna. It gives you excellent ground isolat ion.
pui s the ma~lmum radiation pomt high up ~n the You can mount it from ground level to roof
clear where It.does ~e most good -- your signal top and get awesome performance.
gets out even If you re ground mounted . . ••

It 's easy to tune because adjusting one band No Feedhn,e ~admtlOn to Wl;lSte Power
has minimum effect on the resonant freque ncy of The feedh ne IS decoupled and Isolated from
other bands the ante nna with M FJ's exclusive AirCore'"

Self.supporting and just 20 feet tall, the high ~wer current b~lun , lt's wound with
MFJ.1 798 mounts easily from ground level to T~f1on coax and can t saturate, no matter how
tower top •• on small lot s, backyards, apartments. high your power.
condos, roof tops, tower mounts. s:-- _ Built to Last

Separate Full Size Radiators II Inc~dibly strong soli~ fiberglass rod and
SeparaJe full size quarter wave radiators are used _ .. large ,diamete r, 6O?1 T-6 ~Jrcraft st~ength

on 20 17 15 12 10 and 2 Meters On 6 Meiers the aluminum tubing IS used m the main structure.
17 M~ter'radia~ becomes a 3/4 ~ave radiator. ' MFJ-1798 Efficient high -Q coils :u:e wo~nd on tough

The active radiator works as a stub to decouple l.ow loss fibel}lass forms ~smg highly weather
everything beyond it , In phase antenna curre nt flows S~~~95 res istant Teflon covered wire.

T.p.:...e /I ,.,~ ,_ '"<>fl>upoN

MFJ Super Hi-Q Loop" Super 80 0 ertical MFJ halfwave Vertical
MFJ's MFJ-1 786 Designed as a high MFJ-1792 6 bands: 40, 20,15,10,6,2 Meters . . .

tiny 36 inch 529995 performance antenna for S15995 No radials or ground needed!
diameter high 80 and 40 Meters, the Operate 6 bands -- MFJ-1796 !
efficiency Ioop antenna lets MFJ- 1792 features ajUll size quarter 40. 20, 15, 10, 6 and S19995 I
you operate 10 to 30 MHz wave radiator for 40 Meters - - that's a 2 Meters -- with this
continuously - including full 33 feet of ruthless radiating power. MFJ· 1796 ground independent
the WARe bands ! End loading -- the most efficient halfwave vertical antenna! No

It's ideal where space form of loading •• is used for 80 radials or ground ever needed!
is limited -- apartments, "-- Meters. It's accomplished ~Y a virtu- It's only 12 feet high and has a tiny
small lots. mobile homes, attics, motor homes. ally lossless 4lh foot capacitance hat 24 inch footprint! Mount it anywhere

Enjoy both OX and local contacts when y~u a~d a high-Q coil wound with Teflone from ground level to tower top - on
mount it vertically. You get both low angle J!ld13- wire on a {o,w-loss f1berg,lass form. apartments, condos, small lots. even
tion for excellent OX and high angle radiation T he entire length radiates power. motor homes. Perfect for vacations,
for local close-in contacts. Handles 150 watts, High strength 6061-T6 aluminum field day, DX-pedition, camping,

Super easy-to-use! O nly MFJ-1786 Super tubing, super strong solid fi.berglass Efficient end loading. no lossy
Remote Control has A uto Band Selection '". It insulator, Frequency Adaptlye traps. Entire length is always radiat-

. L-Network"', heavy duty swing mount. ing. Full size haJfwave on 2 and ~_'!' ';"""
auto-tunes to your desired~d, then beeps to let Handles 1500 watts PEP. Requires guying and 6 Meters, High power air-wound choke balun
you know. No control cable IS needed. .. radials counterpoises or ground screen. eliminates feedline radiation. Adjusting one

FastJslow tu ne pu sh buttons and built- in MFJ-1793, $179.95. Same as MFJ-1 792 but band has minimum effec t on other bands,
two ra~ge Cross-Needle SW RIWattmeter lets includes jull size 20 Meter quarter wave radiator. Automatic bandswitehi ng, low radiation
you quickly tune to your exact frequency. V P bl L angle, omni-di rectional , handles 1500 watts

All welded construction, no mechanical Box ran orta e oop PEP. Goes together in an afternoon.
joints, welded butterfly capacitor with no No it's not a fan
rotating c~mtacts. large 1.050 inch diameter __ it's a'high effl- $M2F2J-1978~s
1Y!und rad13~or -- not a ~ossy thlJ.l flat-strip c - ciency portable loop
gives you highest po~slble efficiency, , antenna that's about the same size

Each plate m MFJ s superb tumng capacitor and shape as a 2x2 foot box fan,
is,welded for 10\.'" loss,and polished to rre:vent complete with carrying: handle. Neare,st Dealer/Orders: 800·647·1800
high voltage aretng.Jrs welded to the radiator, Carry it like a SUItcase, tuck it in a c Techmcal Help: 800·647·T ECH (8324)
~as,nylo.n bearing, antJ-~klash mechanism, of your car or check it as baggage on a plane. • 1year unconditlQflal guarantee' 30day money back
limit SWitches and a co.n~nuou~ no-step DC When you get there, set it on a table or guarantee (less sIh) onorders from MFJ ' Freecatalog
motor for smooth precision tutung. desk and enio ra chewin or DX ing ME~ MFJ ENTERPRISFS, INC.

A heavv duty 1/8 inch thick ABS plas tic All ldedJ Y g . g 1~30 MHz Box 494, Miss, State, MS 39762
h . ' Ih 1 . 1 . hibit t t it ,we , co~stl1lctJon,covers (6Q1l 323-5869; 8-4:30 CST, Mon-Fri
OUS'';I8 WI U travro et In , I ors pro ec s n . continuously includ ing WARC bands..handJes FAX: (6O t) 323-655 1: Add $20sIh

MFJ·1782 , $269.95. Same as MFJ~::n~t 150 watts, Remote control has fast/slow tune MFJ .. . making quality affordable
remote control has only fast/slow tune . buttons, Separate control cable no]: needed, Prices ond specifi(:a1_1<Ibjfcl1O c!Ian!Jo C 1994 MfJ fm<rpNt~ I...,
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Unbalanced

Balanced

Fig, 6- Schematic of Badger's 1: 1 balun with
a compensating winding (1-2), Winding (3-4)
is the outer-braid of the coax and wind-

ing (5-6) is the inner conductor,

ance. It wou ld have been informative if
Lewallen had pointed this out and also noted
that Ruthroff's 1:1 balun, although looking like
a "voltage" balun, is really a "current" balun.

5. Lewallen and the others who have pub­
lished in the amateur radio literature failed to
refe rence the first presentation on what is now
known as "current" or "choke" baluns. It was
by Guanella in 1944.8 Even though Guanella
used co iled transmission lines without a mag­
netic core, his theory on how these devices
work is still applicable today.

J . S. Belrose, VE2CV-1991. The last arti­
cle on 1:1bahms that I thOught was worth men­
tioning was by Belrose in 1991.19 In it he de­
scribed the W2DU balun by Maxwell and how
his technique of thread ing coax ial cable
through ferrite beads could easily be applied
to 4: 1 and 9: 1 batons.

What immediately caught my attention in
th is artic le were the editor's comments. which
had highly complimentary remarks regarding
the beaded-coax balun. In essence it said. "In
this breakthrough article, W2DU's peerless 1:1
cu rrent-balun design serves as the basis for
excellent ferrite -bead-choke current baluns
capable of 4' 1 and 9' 1 impedance transforma­
tion."

If one reads the article careluity. however, it
becomes apparent that Beirose did not say
this His words were, "The current balun of the
type developed by Walt Maxwel l, W2DU-,
balun consist ing of ferrite beads slipped over
a length of coaxial cable-is the best so far
devised" He did not say that W2DU's balun
was "peerless' In tact. in the article he said
Just the opposite. He pointed out that the main
disadvantage of the W2DU balun is that the
beads are lossy at HF and that heating be­
comes a concern when the transmitt ing power
exceeds 125 watts! For high power (1 KW CW)
Belrose recorrmendeo Roehm's designs,20
which use lower permeability (850) beads
nearest the balun's balanced output (where
most of the heating takes place),

I do, however, question two of the advan­
tages he claims for the W2DU balun. They are:

1. Its excellent power-loss and impedance­
versus-frequency character istics are much
superior to those of a bifilar current balun
wound on a ferrite toroid

2. It has excellent power-handling ca pabil­
ity, and can function quite satisfactorily when
working into highly react ive loads, This is so
because the magnetic flux prod uced by cu r­
rents flowi ng on this balun's wires cannot sat­
urate its ferrite beads.

The first advantage listed above by Belrose
was obtained by comparing the input imped­
ance and power loss versus frequency of the
W2DU balun with a commercial balun when
they were terminated in 50 ohms, The com­
mercial balun is a bifilar-wound toroidal type
used in a d iflerential-T tuner. What Belrose
fai led to realize was that the commercial balun
had heavily insulated wires resu lting in a char­
acteristic impedance greater than 100 ohms
Thus. he was actually comparing a 50 ohm
transmission line with a longer line that had a
character istic impedance in access of 100
ohms! As expected, his input impedance ver­
sus frequency cu rve for the commercial balun
was even more severe than that of the Turrin
balun shown in fi9. 4.

The second advantage listed above is
based upon the premise that the magnetic flux
produced by currents on the W20U balun's

rents were obtained by current-probe toroids
Measurements we re made at the antenna feed
point and at a half-wave (physically) from it.

The "current" balun consisted of 15 turns of
ve ry sma ll RG-178U coax on a FT82-61 core
(a ferrite toroid with an OD of 0,825 inches and
a permeability of 125). The "voltage" balun had
10 turns of RG-1 78U coax with a No, 26 wire
in parallel (closely co upled) on the same tor­
oid , The schematic is shown in fig, 5,

Lewallen concluded (and I agree) that his
experiments clearly showed that the "current"
balun gave superior performance at every
measured point in each experiment, However ,
the "vol tage" balun still improved the balance
over the no-balun ca se He also concluded
that other experi ments should be performed in
order to tetter compare the two forms of the
balun, One is the difference when the feed line
is placed nonsymmetr ical with respect to the
antenna (to induce an imbalance current into
the feed line). Others include the optimum
point in the feed line to place the balun and
the various kinds of core and beaded baluns.

Although Lewallen's artic le pretty much
speaks to Badger's proposal of adding a third
wire to Reisert's balun for better balance (avoid
it) , there are some comments and questions I
have regarding his experiments and find ings
They are:

1. Why didn't he use Reisert's balun as the
"current" balun and Badger's suggested third­
wire design as the "vol tage" balun? The se
would have been more realistic designs for
comparisons, Instead, he used ve ry small
structures. which will find very little use, and
as such have higher frequency capabil ities.
Also, since the "vol tage" balun only had 10
turns (and hence a shorter transmission line
and a poorer low-frequency response), it was
favored in the comparisons on 10 meters. Had
he used transmission lines of equal lengths,
the differences between the two barons wou ld
have been even more dramatic,

2. lt would also have been very useful if Lew­
allen had made comparisons between a "cur­
rent" balun that could handle the full legal limit
of amateur radio power (again, like the Reisert
balun) and "voltage" baluns such as the rod­
type balun and the toroidal Turrin balun which
have been read ily available for nea rly three
decades,

3. Additionally, comparisons should not be
limited to only 10 meters. Since "voltage" 1 1
baluns are config urat ions of coupled trans­
mission lines with va rious character istic im­
pedances, their performances with mis­
ma tched and unbalanced load s are more
sensitive to the higher frequencies than thei r
"current" balun counterparts. The refore , mak­
ing similar measurements on 20 meters would
also provide more useful info rmation.

4. Even though Ruthroff's c lassic 1959 pa­
cere has been the industry standard over the
years, his 1:1 balun design has been practi­
ca lly nonexistent in the amateur literat ure. Tur­
nn mentioned its advantage over his first de­
sign in his second article.11However, Tumn's
first design has prevailed in our amateur liter­
ature , Since Ruthroff's design has the third
co nductor on a separate part of the toroid. it
has the balanced output mentioned by Bad­
ger13 but still retains the ftexibilitv of the Guan­
ella8 balun, In other words, as the frequency
is increased, the choking action of the third
wire makes it practically transparent. This
enables it to han dle any form of load imped-

Balanced•

t a

, .•
Unbalanced VI

Fig 5-- A pictorial of the cross-over used in
Reisert 's 1'1 balun.

er-handling capability of his balun is 3 5 KW
at 50 MHz and 9 KW at 10 MHz-the same as
the coaxial cable itself. I seriously question
these power rat ings Ironically, it is very likely
that Maxwell's balun had more rea l loss than
the so-called "transformer-type" balun!

R, W. Lewallen, W7EL-1985. There is
very little doubt that Lewallen 's interesting ant­
cre t? in 1985 contributed signif icantly to the
better understanding and design of 1: 1 and
4: 1 baluns. In it he coined the (now very pop­
ular) terms "voltage" and "cu rrent" baluns. The
"voltage" balun, which is a three-conductor
balun, has output ports which have voltages
that are balanced toground .1t is broug ht about
(see fig. 5) by the voltage-divider action of
windings (5-6) and (1-2). Since we have two
tightly-coupled transmission lines in the pass­
band with the same potential grad ients, ter­
minal6 is at +V1/2 and term ina l 4 is at - V1f2,
where VI is the input voltage. The "current"
balun, on the other hand, is a two-conductor
balun which causes equal and opposite cur­
rents on the output ports for any form of load
impedance,

Lewal len conducted a series of experi­
ments on 10 meters to compare the perfor­
mances of "voltage" and "current" baluns
under balanced and unbalanced conditions.
In the unbalanced (nonsymmetncal) condition
the dipole was lengthened by five inches on
one side and shortened by five inches on the
other side. He then obtained a figure of merit
for both batons (as well as for the case with­
out a balun) defined as the ratio of the aver­
age magnitudeof the currents at the feed point
over the mag nitude of the imbalance (the
inverted L) current. The magnitudes of the cur-
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MHz UHFSWRAnaIv....
MFJ.219 The New MFl"-2l.,9
$S995 UHFSWR Analyzer lets

you read the SWR of any
antenna from 420 MHz to 450
MHz--just plug in the coax of your
antenna, se t the frequency and read
the SWR on the MFJ-2 19.

The MFJ-2 19 uses the latest
hig h-tech microwave integrated
circuits and microstrip technology
to produce an affordable UHF
SWR Ana fyze rnl for only $89.95

Has jack for external frequency
counter. Use 9 volt battery or 110 VAC with
MFJ·1 3 12B, $ 12.95. 7 Ih x21/u.2 1/4 inches.

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

o 1 year unconditional guarantee 030 day money back
guarantee (lessSlll)on orders from MFJ · FREE catalog

MI:~
MFJ ENTERPRISES, INC.
80:1: 494, Miss. Stale, MS 39762
(601) 323-5869; 8-4:30 CST, Mon.·fri.
FAX: (601 ) 323-655I: Add sIh

MFJ •. . making quality affordable
PriaIs and spncific:atioos Slbjncl to dIIInge 0 /99J MFJfJturpri",~ 10<.

2 Meter VHI'SWRAJtaIvzer
~1FJ·2082 Meter VHF

MFJ-208 SWR Analyzer'" finds the
5 7 9 9 5 SWR of any antenna from

138-156 MHz.
Jack for external frequency

counter. Use 9 volt battery or 110
VAC with MFJ-1312 B, $ 12.95.
7!J2X2lJJx21

/ 4 in:'~F~, .
Fer Commercial VHF Radio

Same a~ MFJ-208 but for
commercial VHF. MFJ·217, $79.95,
covers 30-50 MHz and MFJ-218,
$79.95, covers 150-170 MHz.

Antenna Resistance Analyzer'"
MFJ-205 . Measure the feedpoint

$S995~Istance of your antenna at
Its resonant frequen9.'

directly from the MFJ-205 calibrated
resistance meter.

It's great for designing impedance
matching networks for your antenna.

Reads up to 500 ohms RF resist­
ance. Covers ham bands 160-10 Mtrs.

Jack for frequency counter. 71/a
21/a2lf4inches. Use 9 volt battery or
110 VAC with MFJ -1312B, $ 12.95.

MFJ HF/VHFSWR Analyzer'"
... covers 1.8-170 MHz built-in 10 -digit LCD counter . . . smooth reduction-drive
tuning . . . simple-to-use inexpensive to own . . .

antenna problems instantly with capacitance. resonant frequency of MFJ-249 close at hand and looking
one easy-ro-use instrument. tuned circuits, transmission line like new.

What the MFJ-249 Does velocity factor/impedancelloss.Test How Good is the MFJ-249?
The MFJ-249 gives you a RF chokes, transformers. baluns. MFJ SWR Analyzers'" work so

complete picture of your antenna's Adjust your tuner for a perfect well, many antenna manufacturers
performance anywhere between 1.8 1: I match without creating QRM. use them in their lab and on the
and 170 MHz -- you can even check And this is only the beginning! production line--saving thousands
SWR outside the ham bands The MFJ-249 is really 3 lest of dollars in instrumentation costs !
without violating FCC rules . Set instruments in one: an accura te RF Professional installer and
the bandswitch and tune the signal generator, a high resolution technicians use them worldwide.
dial••j us t like your transceiver. 170 MHz frequency counter and an Get More by Paying Less
SWR is ~isplayed instantly ! SWR Anatyeer'", With the MFJ-249, you get full

~eres what you~ do... Free Manual 1.8 to 170 MHz coverage, simple
Fmd your antenna s true . MF~ comprehet:'slVe 18 page opera tion, instantaneous readings,

resonant frequency from the shack. mstrucnon manual IS packed With plus a high accuracy frequency
'Iune the antennas on your ~se~1 applications -- all explained counter-- all for a low $ 199.95.

tower and watch SWR change in SImple language you can HF/VIIFSWRAna'*-"
instantly as you make each adjust- understand! -,-
ment. You'll know exactly what to For free manual write or call MFJ. MFJ·209 If you
do by simp1r watching the display. Thke It Anywhere $1099sdon't need

'Iune critical HF mobile anten- The MFJ-249 is fully portable, a built-in
nas in seconds-without subjecting powered internally by 8 AA bat- frequency counter but
your transceiver to high SWR. teries or 110 VAC with MFJ-1 312B. want J.8· 170 MHz con-

MFJ·249 If you work with Measure your antenna's 2: 1 $ 12.95. Take it to remote si tes, up tinuous coverage~d$19995 antenn~s, MFJ's SWR bandwidth on a single band, towers , on Dx-peditlons-enywhere smooth vermer tunmg,
revolutionary new or analyze multiband performance your antennas are located. choose MF~·209.

SWR AnalyzerN is the best invest- over the entire spectrum fromI .8to For rough service, pick up a Same as MFJ· 249 w.lthout LCD
rnent you'll ever make ! Now you 170 MHz! convenient MFJ-29. $ 19.95, frequency counte r. Has Jack for
can diagnose a wide range of Measure inductance. padded carry ing pouch to keep your external frequency counter.

MFJ HF/IIHI'SWRAnalyur" Carrying Pauch Dip MeterAdapter
. wifhllFResistanceMeter MFJ-29 Tote your ~~t~ Plug a dip meter coupling

• 'r! 1 I MFJ-259 All the features $1995 MFJ-249, $1995 coil into your MFJ SWR
2199softhe MFJ:249 MFJ-259 or NKIo Analyzer'" and tum it in to a

plus exclusive MFJ. 209 SWR sensit ive and accura te band-
MFJ RF Resistance Meter": Analyzer'" anywhere with switched dip meter. Order

Does 2: I SWR mean 25 the MFJ-29 custom MFJ-64 for 1.8-30 MHz or
ohms or 100 ohms? Carrying Pouch. MFJ-65 for 30- 170 MHz.

The new MFJ-259 tells Made with a special With a dip meter you'll save
you at a glance. foam-filled fabric the time and take the guesswork

No,:,", you ~an measu~e RF MFJ-29 cushions lows, deflects scr;pes, and out 0 .wm mg coils. measuri~g inductance and
feedpomt ~~Istance~ 0500 protects knobs, meters and displays from harm. capacrtance, measunng velocity factor and
~hms at minimum ~ R -- . Wear it around your waist over your elec trical lengths of coax. You can use it 10
l~stant1y :- on MFJ s .excluslve shoulder, or clip it onto the to~er while you determine resonant frequency of tuned circuits
side-by-side RF Resistance k h f 11 di b1 bbed f h . and measure Q of COlIs.
Meter'" and SWR Meter! wor ~-t e u y-a Justa ewe - a nc ,..-__--,...,"""".-.,.---;:,.-. __--,

a e t e guesswork out of building match- carrying strap ha~ snap hooks on both ends:
ing networks and baluns for your antennas . Protect your investment. The MFJ-29 IS
I Watch the effects of spacing on radiation the ~rf~t way t? keep your analyzer safe and
resistance as you adjust your antenna! looking hke new .

10.160Meter Hl'SWRJlnaIper-
MFJ.207 If you're an HF man, this
$799 5 compact MFJ·207 HF SWR

Analyze,.... will help you
build 10-160 Meters antennas that'll
make working DX almost routine.

Just plug in your coax to find the
SWR of any HF antenna on any ham
band 10-160 Meters. Has jack for
external frequency counter. Use 9
volt battery or 110 VAC with MFJ­
1312B, $12.95. 7lf2X2 I/2X2lf4 inches.

MFJ IIandswifdIedDiJJMe"'-
MFJ-203 ~e Mt<J-203 .is a
$999 5 sensurve Bandswitched

Dip Meter " that covers
all hams bands from 160-10 Meters.
There are no plug-in tuning coils to
keep up with or break.

Has detachable coupling coil,
dual FEr oscillator, op-amp meter
amplifier and jack for external
frequency counter. Use 9 volt battery
or noVAC with MFJ-1312B,
$12.95. 7 Ihx21/2X21/4 inches.



1994
CALLBOOKS

THE QSL BOOK!
Continuing over a 70 year tradition, we
bring you two new Callbaoks for 1994 with
more features than ever before.

Photo H- Two "economy"versionsof thehigh-powerbifilartoroidal (Guanella/current) 1.-1 balun.
The one on the right uses Reisert's cross-over technique

The 1994 North American Calfbook
lists the calls, names, and addresses for
more than 500,000 licensed amateurs in all
countries of North America, from Panama
through Canada, including Greenland,
Bermuda, and the Caribbean Islands, plus
Hawaii and the U.S. possessions. 1,592
pages. Item # 087158 (paper) $29.95

The 1994 International Caflbook
Iists more than 500,000 licensed amateurs
in countries outside North America, Its
coverage includes South America, Europe,
Africa, Asia, and the Pacific area (exclusive
of Hawaii and the U.S. possessions). 1,720
pages. Item # 087190 (paper) $29.95

Every active amateur needs the Gal/book!
Fully updated and loaded with extra fea­
tures, the /994 Cal/books will be published
in December 1993, Order now from your
dealer or send in the coupon below.

Please send me copy(les) of
The 1994 North American Cal/book
(Item # 087158, $29,95) and -c---,-,
copy(ies) of The 19941nternalional Cal/book
(Item # 087190, $29,95).

I have enclosed my check/money order for
$ , (Please add sales tax in CA, DC, IL,
MA, NJ, NY, OH, PA, TN, VA & Canada, and
$3,00 per book lor postage and handling for
U.S. shipments and $7.00 for all shipments
outside the U.S.)

Or call and charge on your credit card.
MasterCard, VISA and American Express cards
accepted , Please be sure to include shipping
instructions. Prepayment required and must
be in U.S, funds.

DRAT 1093

RADIO AMATEURCa libook
P.oBox2013 ~,NJ 00701

1-!m-0C6-2961 {Prone} l--OOB--363-{Xll(Fax)
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wires cannot saturate the ferrite beads whi le
the wind ings of a bifitar-wound toroidal current
balun can saturate the core. This is wrong
because the magnetic flux of a two-conduc­
tor type balun such as the beaded-coax orthe
bifilar-wound toroidal balun is generated by
the imbalance (inverted L) current and hence
is much less than the transmission-line cur­
rents. Th is is especially true with suffic ient
choking reactances. This impression cou ld
very well come from the perception that the
toroidal-type balun still transmits the energy to
the output circuit by flux linkages.

For high-power beaded-coax barons. Bel­
rose referred to the designs by ncetm.eo who
increased the power capability of this type of
balun by using lower permeability beads near
the ba lanced output. He also increased the
length considerably. For operation from 80
meters to 10 meters, he used 28 inches of
beaded coax, For 160 meters to 10 meters, he
used 36 inc hes of beaded coax, With
Belrose's suggestion of connecting beaded
coaxes in pa rallel on the low-impedance side
and in series on the high-impedance side to
obtain a broadband 4: 1 transformation ratio, it
would req uire transmission lines with charac­
ter istic impedances of tooorms .This means,
for a high-power 4: 1 balun using beaded
transmission lines, about 56 inches of bead­
ed line would be required for the 80 to 10 meter
operation and 72 inches forthe 160to 10 meter
coverage. For a 9:1 balun these lengths would
even have to be increased by 50 percent!

The question that remains is what would
Beirose have said or done if he had compared
the W20U balun of Maxwell's with the W1JR
balun of Reisert's. He certainly couldn't claim
the advantages listed in his artic le for the
W20U ba lun. Would he still have said that the
type of balun developed by Maxwell is the best
so far devised? I doubt it.

J . Sevick, W2FMI-1994. In keeping with
the preceding format, I thought it best to pre­
sent my latest 1:1 balun designs at this point.

(Ki ts and finished units are available from
Amidon Associates, lnc. , 2216EastG Iadwock
Street, Doming uez Hills, CA 90220.) Except
for one ba lun that appeared in the June 1993
issue of CO, the others are presented here for
the first time. Since I have favored Reisert's
design throughout this article, the first baiuns
described here are my vers ions of his tech­
nique of coiling sma ll (but high power) coaxi­
al cable around a low-permeabilty ferrite
toro id. For my wire versions I could have used
all sorts of ad jectives to describe them, such
as GuaneJla, two-conductor, choke, and cur­
rent. But in the process of writing this section,
I thought Belrose's adjectives were the most
direct. Using his words, I call my wire vers ions
of the 1:1 ba lun simply bifilar toroidal baluns.

Photo F shows two versions of Reisert's bal­
un. The one on the left uses the cross-over
shown in fig. 5. Since no difference in pe rfor­
mance at HF was noticed without the cross­
over, a continuous-wound one is also shown
on the right. The main advantage in the HF
band with the cross-over winding is purely
mechanical. Having the input and output con­
nections on opposite sides of the toroid is not
only more convenient. but it also offe rs a much
stronger method of mounting,

For operation from 1.8 MHz to 30 MHz, 10
turns of sma ll coax such as RG-303/U. RG­
142B/U, or RG-400/U are wound on a 2.4 inch
00 ferrite toroid with a permeability of 250. If
the use is limited from 3.5 MHz to 30 MHz, then
a permeability of 125 is recommended, since
it would yield a slightly higher efficiency at the
high end, none wants the highest possible effi­
ciency and limits the operation from 14 MHz
to 30 MHz, then a permeability of 40 is rec­
ommended, With loads g rounded at their cen­
ters, these cond itions we re found to g ive
ample margins (handle a VSRW of 3:1 without
any appreciable flux) at their low-frequency
ends.

For ease of wind ing. I found the TY-RAP
CABLE TIES very useful. Two were used at
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.FJ·s world famous 3 KW Antenna Tuner

fr"fi) MFJ C.a~aloog
Nearest Dealer/Orders: 800-647-1800
Technical Help: 800-ft47-TECII(8324)

• 1 year unconditional guarantee · 3O day money back
guarantee (less sIh) on orders from MFJ • FREE catalog

II~I
MFJ E NT E R P R ISES, INC.
Bo\ 494, MISS. Slate, MS 39762
(601) 323-5869: ..... )OCST. M"".·Fri
FAX: (60 1) 323-655 I ; Add sIh

. t , .. making quality affordablePnta_.........-..~Bld'langl!C/W .I WfJc... .,.;,a_

MFJ-'ol62C l\.....I·962C lets you use your
' 2 2 9 95 barefoot rig now and have the capacity

to add a 1.5 KW PEP amplifier later.
\ i)U get MFJ's lighted peak and aver-age reeding

Cross-Needle SWRIWanmeter. It read" forward and
reflected power in 2 ranges. Covers 1.8-30 ~IHL

Plus ... fi-position antenna sw itch and Teflo n-
wound balun with ceramic feedthru insulators for
balanced lines. 1O'I~x4 1/u l.t'l. in. Add S13 sib.

MFJ's portab/e/QRP Tuner
Tu nes coax. MFJ.9 71 s:_ _

balanced lines. 58 9 95 ~,... .~ ~
random wire ,:.. _ ..J 1.1 () CJ
I .X-30 MHz. Cro ss-Needle - ­
SWR/Watt meter ~as two switchable ranges: 30
and 300 or 6 wan QRP range- 6x6 1h x2 'h in.

MFJ's VHF or UHF Tuners

MFJ-:69r9~FJ-9241 ~ _ ) ) 0 0 l
~I FJ -921 covers 2 Melersl 220 MHz_!\IFJ­

924 covers 440 MH L. SWR/ Watlmeter.8x2lla3
in. Sim Ie 2-knob tunin for mobile o r base.

-00

w ..... , ~,

•
== .... =

- . :-... it •--.

A rt ificia l ground and full feature 300 wan
1.8-30 MHz antenna tuner. Has lighted
Cross -Needle Meler• .t : I balun for balanced lines.

An artificial ground can tum a random wire
in to an e ffective antenna that really works.

CIRCLE 171 ON READER SERVICE CARD

MFJ-986 1 T he MFJ-986Difft(r~nria~-T"
' 2 8 9 95 _ Imo~ tuner uses a differentia l

capacuor to make tumng foolproof
and easier than ever. It ends constant re-tuning
with broadband coverage and gives you minimum
SWR at only one best setting. Handles 3 KW PEP.

RoUer inducror makes tuning smooth and easy.
Turns counter lets youquickly re-tune 10 frequency.

I\IFJ's lightal pt'ak. and average rend ing Cross­
Needle meier reads forward and reflected power in 2
ranges. CUlTCnt balun reduces feedline radiation and
forces equal currents into antenna halves that are not
perfectly balanced. Covers I.R-3DMHl. $13 s1h.

MFJ's random wire Tuner
O perate all MFJ-I 60I O

~nds anywhere '3995
with any trans-
ceiver with the MFJ- I60 IO. It
lets you tum a random wire
into a transmitting antenna. 1.8-30 MHz. 200
wans PEP. Ultra small 2x3x4 inches.
Ante....... 1"uner/llrfirICialGrounci

MFJ.<)41 E The new MFJ-94 IE gives you a
S1 0995 300 watt PEP tuner that covers every­

thing from 1.8-30 MHz -- plus you get
a lighted cross-needle meter. antenna switch and
balun .. . for an incredible $ 109.95.

A nte n na switch selects 2 coax lines (di rect or
Ihrough tuner), random wire, balanced line o r
external dummy load. .t:1 balun. 1000 volt
capacitors. Measures 10-',"211u7 inches.

2 Knob Differential·T-Tuner

New!
MFJ-934

. '169"
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MFJ-<)49E M or e hams use the MFJ-949E than
514995any other ante nna tuner in the world!

Why? Because you get proven
rehability, the abilny 10 match jus t about anything
and a one year unconditional guaran tee .

You gel a lighted peak: and average reading
Cross-Needle SWRJwattmeter. antenna switch, 4 : I
balun for balanced lines, 1.8-30 MHz coverage and
a /11ft .fi:.c dummy load that easily handles J(X)
wart s of abusive tune-up power.

Nt'''''' 8 posi tion antenna switch le ts you
pre-tune into dum my load 10 minimize QRM.

T he ind ucto r switc h is designed to w iths tand
extreme vollal es and currents-cit's not <10 u.ndelT~t ­

ed off-the-she f switch that can put you off-the-air.
Each MFJ-949E aluminum cabinel is

chemically etched 10 strongly bond MFJ's tough
baked-on painl. You won-t find a lougher.longer
l asti,!l~ fi nish anywhere.

MFJ's new300 Watt Tuner

Ifyou WOIl't settle for less ... here is the finest 3 KW tuner money call buy!
The MFJ-989C is noIfoc~. _ _ Super Heavy Duty Ralun
HO\H·\"U. i f you make the You get a super heavy duty CUf-

investme nt. you'll get the finest 3 rent balun for balanced Jines. It's
KW antenna tuner money can buy. made with two giant 21h inch pow-

Here's why. . . der iron toroid cores and wound
Ma.....lve Transmltnng Ca pacitors with Teflon'» wire connected to high

You get two massive 250 pf voltage ceramic feedt hru insulators.
transmitting variable capac itors It leis you operate high power into
with de tailed logging scales. They balanced feedlines without core
can handle amps of RF current and saturation or voltage breakdown.
withstand 6000 RF volts because Ceramic An tenna S witch
the p lates are smoothed and polish - You get a IWO wafer6 position cer-
ed a nd have extra w ide spac ing. omic antenna switch with extra large

Predskm RoUer Inductor contacts fOl" trouble free switching.
A precision roller inductor lets Plus much. much more

you tune your SW R dow n to the 53499 5 You also get abuil1·m 300 J.Yatf
absolule m inimum . A 3-d igi t turns MFJ-9K9C dummy load, full one year
co unter plus a spinner knob gives W1co--'itionall'uaranlee flip stand all
you exact inductance co ntro l. because finn springs put considerable Cross-Needle Meter alumi~umcabfnel, tough bak~ on'

Ih,1I bearings on fro nl and back pressure on a plated contact wheel for You get a ligh tedpeak and average pai nt. locking compound on all nuts
shafts g ive you a velvet smooth excellent electrical contact. reading Cross-Needle SWRIWatt- and boilS. 3 KW PEP. Meier lamp
ve rn ier feel. Stee l end pl ates and Wide. low inductance straps are meier with 200 and 2000 watt ranges. needs 12 volts. Compact l Ql/4Jl:4 Ih x 15
shafts g ive yo u life time durabili ty. u sed for high current connections Its new directional coupler gives you in. Made in the USA. Add $ 13 s1h.

' l )ll won'! have arcing problem" a nd a new core g ives yo u e xcellent occurate SWR and power readings Don't settle for less-get yours
wi th this roller inductor. That's RF propertie s for minimum lo ss. over the entire 1.8 10 30 MHz range. today!

MFJ's deluxe 300 Watt Tuner MFJ's super value Tuner MFJ's mollileTuner MFJ-945D
58995

Don' t
leave home
without this

mobi e tuner! Have an uninterrupted trip as thc
MFJ·945D extends your antenna bandwidth so
you don't have to stop, go outside and adjust your
mobile whip.

Sm a ll 8x 2x6 inche s uses little room. Lighted
Cnns-Needte SWRIWaUmeter makes tuning easy
while in motion. Has.. lamp switch. 1.8-30 MHz.
300 watts PEP. '.ohill' mount, MFJ-20 . $4.95,
MFJ's versatile 1.5 KW Tuner

MFJ·9.tR If you don't need a dum my load but
512995 want a I/the other features o f the MFJ­

949E, choose the MFJ -94X for $ 129.95. The MFJ­
948 features a peak reading lighted Cross-Needle
meter with a built- in lamp switch. one year uncon­
daional guarantee and is made here in the USA.

MFJ's smallestVersa Tuner
The . ~l FJ -90 1 B

MFJ-901 B IS our 559"
smallest --5x2x6
inches --(and most afford­
able) 200 watt PEP tuner -­
when both your space and your budget is limited.
Great for matching so lid state rigs 10 linear amps.

MFJ's artificial RF Ground
C reates MFJ-931

tlflijicilll RP 57995
ground. Elimi­
nates or reduces RF hot
spots, RF feedback. T VII
RFI , weak signals caused
by poor RF ground ing. Also electrically places a
far away RF ground d irectly at your rig by luning
OUI reactance of connecting wire.
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Photo 1- Two lOw-power versions of the bltllar toroidal (Guanel/alcur­
rent) 1." 1 balun capable of handling the output of practically any HF

transceiver The balun on the left has the cross-over

Photo J- Two medium-power versions of the bltllar toroidal
(GuanellaJcurrent) 1:1 balun capable 01 handling the full legal limit 01
amateur radiO power when the VSWR is less than 2: 1. The balun on

the left has the cross-over.

each end , Also removing the covering on the
outer braid help s Since about 24 Inches of
cable is wound on the toroid, starting with at
least 32 inches is recommended Of the three
cables noted above, I found RG-303/U cable
the easiest to wind and connect. A lthough it
only has a smqle-Ituckness braid (the others
have double-th ickness braids), its POW8f rat­
ing is still the same--9 KW at 10 MHz and 3,5
KW al50 MHz

The next high-power desrqn IS srowo In
photo G mounted in a 4°L x 3'W x 22soH Bud
CU 234 aluminum box It has 10 bifilar turns 01
No, 12 H rreenareze wire on a 2 4 ,nch 00
ferrite toroid As with the Reisen versions
before, a permeability of 250 is recommend­
ed for 1.8 to 30 MHz, 125 for 3,5 to 30 MHz,
and 40 for 14t03O MHz, One wire is also cov­
ered with two layers of Scotch No , 92 poly­
imide tape in order to raise the characteristic
impedance to 50 ohms With this added Insu­
lation, the voltage breakdown of this tw in-lead
transmission line compares very favorably with
RG-8IU cable (4Q(X) volts), In order to o-eserve
the spacing, the wires are also clamped
together about every '/2 Inch with smos of
Scotch No 27 glass tape 3116 inches Wide and
a urne over 1 ,nch klng

Two "economy" verso-is or the high-power
blftlar to o oa:balun are shown In c-ote H The
one on the left shows the Windings crowded
0f1 one-half 01 the toroid The one on the right
has the same POSItionS of the rnput and output
connections by uSing the cross-over Their
performances are identical. Both oaicns have
10 bi fila r turns of No, 14 H t bermaieze wire on
a 2,4 inch 00 ferrite toroid . The choices of per­
meability, which trade-oft bandwidth fo r effi­
ciency, are the same as those used in the two
previous high-power desig ns. As was men­
tioned at the beg inning , the word "economy"
refers to economy In labor.

Ttus balun whICh also handles the fult legal
I mit of amateur radio power, has a small trade­
off In high-frequency response Since no extra
Insulation IS used, the creracteostc Imped­
ance at two tIQhtly-clamped No 14 H rreena­
eze wires IS 45 Ohms With one layer of Scotch
No, 92 tape It Increases to 50 Ohms But lor
most of the HF band, the difference m oertor-
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mance between baluns using transmission
lines of 45 and 50 ohms shou ld be neg ligible.
Eve n without the extra Insulation the Voltage
breakdown should compare very favo rably
with the smaller, high-power coaxes used in
the Reisert versions ( 1900 volts).

Photo I shows two low-power versions of a
b itilar toroidal balun capable of handling the
output 01 practically any HF transceiver, One
has a cross-over winding and the other a con­
tinuous winding They both have 10 Milar turns
of No. 16 H r be-re'eze wire on a 125,nchOo
ternre toroo Wlth a permeability of 250 Since
effic iency IS not a major problem In low-power
use I found no reason to suqqesuheotner two
versions. wtuch use lower oermeaonmes. It is
interesting to note that two tightly clamped No.
16 H tfermareze Wires have a charac teristic
Impedance close to 50 ohms Therefore, this
small ba lun (p articularly With its short leads)
has a very good high-frequency response,

Photo J shows two medium-power versions
of a b ifl lar toroidal balun capab le of handling
the full legal limit 01 amateur radio power under
controlled corouoos-wneo the VSWR is less
than 21. Being smaller than its larger (2,4 inch
00) counterpart. ItS heat-Sinking capability,
and hence power rating, IS less As before. one
balun uses a cross-over wtlile the other does
not. Each has 8 Milar turns 01No 14 H Ther­
maiezeweecoa t.smcnooremtetoeoo The
ferrite penreatxunee and expected band­
widths are the same as With the other high­
power bakms Since the average magnetic
path length In the core is about two-thirds tha t
of the 2 4 Inch core, only 8 b ifi lar turns are
required in order to produce a similar low-fre­
quency capability. Even though the charac ter­
istic impedances of their bifirar Wind ings are
45 ohms, their responses on 10 meters should
be somewhat better than the "economy" mod­
els, since the lengths cttheir iranemssron hnes
are shorter (18 compared to 24 Inches).

And now a lew words on what sort of effi ­
ciency one can expect In tradlng-off tow-fre­
quency response by usmq ower permeability
terreeco-es From earlier srucesut was lound
that the etlICI80CY (With suthcent choking so
only neremeeoo line currents flOw) is related
to the permeabIlity, the voltage drop along the

length of the transmission line. and the fre­
quency , The higher the permeability and/or
voltage. the greater the loss Additionally, the
higher the permeabi lity. the grealer is the loss
with frequency. It was also found that a per­
meability 01 less than 300 was necessary in
order to obtain the very high etuciencies of
whICh these devices are capable.

From the results 01 the sno.es. here are
some emceoces that mighl be expected from
terues under matched ccoouoos.

1. With 250 material, an elf,c,ency near 99
percent at 1 8 MHz and 97 percent at 30 MHz.

2. With 125 material, an et nceocv near 99
percent at35 MHz and 98 percent at 30 MHz.

3. With 40 material, an erncercvof 99 per­
cent at 14 MHz and at 30 MHz ,

When a balun is exposed to a high imped­
ance resulting in a VSWR 01 2:1, the voltage,
and hence loss, increases by about 40 per­
cent With a VSWRof4, 1the loss doubles ,With
a VSWR 01 10:1 the loss is more than three­
fo ld , Since limited data was obtained in this
stcov.emese Increases in losses With increas­
es In VSWR could very well be greater

Summary

In prepannq this arucie I was QUite surprised
to stili see the temte- and powdered-iron-core
1 1 balun cesons that have been available in
the literature and elsewhere smce 1964 They
no! only had poor low- and high-frequency
responses, but they were also susceptib le to
flux In the cores at the ir low-frequency ends
Further more, since they onl y used single-coat­
ed Wires, they were also prone to vo ltage
breakdown No doubt. these designs were re­
sponsible for the poor reputation that the balun
has had for many years

II wasn't until 1978, when Reisert published
his article. that a balun became available With
an 01 the attributes of a good oesqn. namely'

a) Is euceor because It uses a cw-oenre­
aMity core.

b) Has sutncent choking reactance to meet
ItS low-frequency requirement

c) Is not prone to flux in the core (and hence,
saturation) smce it has no third winding.

Say You Saw It In CO
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MFJ·283, MFJ-285,

MFJ-28SL, MFJ-285W.
MFJ-287 or MFI-287L

$2 4 9 5

MFJ-557
'24"

MFJ-557 Deluxe Code Practice
Oscillator has a Morse key and
oscillator unit mounted together on a
heavy stee l base so it stays put on your
table. Portable. 9· volt battery or 110
VAC with MFJ-1305 . $12.95,

Earphone jack for private practice,
tone and volume controls for a wide
range of sound. Speaker, Adjustable
key. Can be hooked to transmitter.
Sturdy. 81/2X2 1/.x3V. in.

MFJ Multiple DC Outlet

119" MFJ-108B '24" MFJ-11 2
MFJ·I08B dual clock has sepa­

rate UTe and local time displays.
Huge 5/8 inch LCD digits are easy-to
-see . Brushed aluminum frame.

MFJ-tt2 shows hour/minu te!
second, day, month, date. year at any
QTH on world map, 12 or 24 hour
display. Daylight saving time feature,

VHF SWR/WaHlneter
MFJ-812B
'29" ~ - ' -
Coven -••0

2 Meters . ,
and 220 MHz. 30 and 300 Watt scales .
Relative field stre ngth 1·250 MHz.
SWR above 14 MHz. 4 1J2X2 1/.x3 in,

Code Practice OscWator

MFJ-11 18
'64"

Use your rig's 12 VDC power
supply to power two HFNHF rigs and
six or more acce ssories with thi s MFJ
high current multiple DC outlet.

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

If'r~";MFj Ccd~rc.9J
Nearest Deater/Orders: 800-647-1800
Technical Help: 800-647-TE CH (8324)
• 1 year unwMitwlltl1guaranI« • 30day' molll:y back
guaramee (less sIh) on orders from MFS • FM catal~

MF.~
MFJ ENTERPRISES INC
Box 494, Miss. State, MS 39762
(60n 323-5869; 8-4:30 CSltFMoo-Fri.
FAX: (601)323-6551; Add~ SI1l

MFJ ... making quality affordable
Pri<n .... >p«,kobom oubjm"' ,hon.. c I\I9JMF1~1D<,

MiniSpeaker/Mics
These tiny MFJ Speaker/Mics are so
smallandso lightweightyou 'll/orget
they're there-. untilyou get a calL

Excellent audio from electret mic
element and speaker. Has swiveling lapel
lpocket clip, PTT button with transmit
LED. earphone jack. lightweight
retractable cord. Available with L or
regular connector. Tiny 2x 11/4X1/4 in.

Order MFJ-285/MFJ-28SL for ICOM.
Yaesu. Al inco; MFJ-287IMFJ- 287L for
Kenwood; MFJ-283 for split LConntrtoroJso
lu Alinco; MFJ.285W for IC-W2A. avai1obIe ·orrkrLmodd

E
MFJ-284 or

MFJ·286

$249 5

, -

_ ~ :r a.·-_.-.. .. -
• • •

CIRCLE l OON READER SERVICE CARD

MFJ Coax Antenna Switc ' -I 12/24 Hour LCD Gock.
11. 11 ,V ,
• ·v

'34" MFJ-1 701 121" llFJ-1702B '59" M1-1704
Select any of several antennas from your operating desk with these

MFJ Coax Switches, They feature mounting holes and automatic
grounding of unused terminals. One year unconditional guarantee.

MFJ·1701, $34.95. 6 position antenna switch. SO-239 connectors.
50-75 ohm loads. 2 KW PEP, I KW cwo IOx3xl 1hin. DC-60 MHz.

MFJ·1702B, $21.95. 2 positions plus new Center Ground. 2.5 KW
PEP. I KW CWo Insertion loss below ,2 dB, SOd S isolation at 450 MHz,
50 ohm, 3x2x2 in .MFJ-1702BN, $31,95, N connectors, DC-I .I GHz.

MFJ·1704, $59.95. 4 position cavity switch with lightning/surge
protection. Center ground. 2.5 KW PEP. I KW CWo50 dB isolation at
500 MHz. 50 ohm. 61/.x4lf4xl l/.in. MFJ-1704N, $69.95, N connectors.

MFJh~~u~for_~~/UHF d
loads to suit your needs. Use for B @
tuning to reduce needless (and W
illegal) QRM and save your - ."
finals.

MFJ·260B, $29.95. VHF/ MFI-260B '59" MFI-264
HE Air cooled, non -inductive 50 ohm resistor. SO -239 connec tor, 300
Watts for 30 seconds, derating curve, SWR less than 1,3: I to 30 MHz,
1.5:1 to 150 MHz. 21/2X21/2X7 in. MFJ-260BN, $34.95, N connectors.
MFJ·264, $59.95. Versatile UHFNHFIHF 15 KW load. Low SWR to

650 MHz, usable to 750 MHz. 100 watts/ IO minutes. 1500 watts/IO
seconds. SWR is 1.1 :1 to 30 MHz, below 1.3:1 to 650 MHz. 3x3x7 in.
M FJ-264N. $69.95, N connector. MFJ-5803, $4.95, 3ft. coax! PL-259.

MFJ Low Pass FDter MFJ Iambic Paddles
Su pp ress MFJ Deluxe Iambic MFJ-564

TVI, RFI, ¥5~,~ Paddles feature a full '49"
te lephone and ra~ge of
other interference adj ustments
by reducing in tension [:~~!
unw anted and contact
harmonics going to your an enna. spacin~, .
9 po les, MFJ's exclusive Teflon. self- adjusting .
Dielectric Technology? nylon and steel needle bearings.
capacitors. hi-Q inductors, ground contact po~nts that ~I,!,ost neve.r
plane shielding. RF tight cabinet need cleaning. Pl'C7clSlon machined
gives excell ent TVU RFI frame and non -skid feet on ht:avy
protection. Full legal power chrome base. For all electronic CW
1.8-30 MHz, Mounting tabs. keyers.

Full Color FAX MFJlBencher Keyer
Use your MFJ-1214PC The best of all CW MFI-422B

computer and '149" worlds --a deluxe MFJ '134"
tran sceiver to Keyer u~Sf a
receive di splay 0 .....,.':..·' "";"" · Curtis 8 ABM
and tra~smlt " _ •." • • : chip in a compact
brilliant full color news P otos package that fits
and incredible WeFAX weather right on the Bencher iambic
maps with all 16 gr;r levels, Also paddle!
receive/tran smit R Y, ASCII Iambic keying, speed (8-50
and CW, wpm), weight. tone, vo lume

Animate weather maps, controls. Automatic keyer or
Display to global pictures semi-automatic Cbug")/tune
simultaneously. Zoom any part of mode. RF proof. 4 1/8X2~/8X5 Ih in .
picture or map. Managerlists MFJ.422BX. $79.95, keyer
over900 FAX stations. Automatic only for mounting on your Bencher
picture capture and save. paddle. '

-----. - - -'= r ."..".' .'- " .

FJ Artificial RFGround
FJ-931
9"
Creates

·fical RF
round that eliminates or reduces RF
01 spots, RF feedback, TVIIRFI, weak
ignals caused by poor RF grounding.

G reatly improves your signal if
ou're using a random wire or longwire
nrenna with an ineffective ground.

Electr ically places a far awar RF
und directly at your rig by tuning

ut reactance of connec ting wire.
oMeter cw Transceiver

FJ
CompadSpeaker/Mics

ere's a Compact SpeaketiMic thatfils
omfortahly in your handand has a full
. speakerfor crystal clear audio.

No need to remove your handheld from
our belt to talk or monitor calls. Clip it near
our ears so you can easily hear every call
ith the volume turned down.
First-rate electret mic element and full

ize speaker gives superb audio on transmit
nd recieve. Earphone jack. PTf, light­
eight retractable cord. Gray. t 1/. x2x3 in .
MFJ·284 fits Jeom and Yaesu.
FJ·286 fits Kenwood.

FJ-9020 _
79" - .. .

. :t .'"Throw this . -
ny MFJ 20 Meter
W Transceiver in a comer of your
riefcase and enjoy DXing and
gchewing wherever you go . You get
high performance superhe t receiver,

stal filter, RIT, AGC, vern ier tuning,
detone, speaker. up to 5 watts output,
mi/full break-in. much more. Free
anual. Seefree MFJ catalog for 40,
, 17, 15 Meter versions, keyer, audio

Iter. power pack, tuner. antennas.
S........JkfiveAntenna

world Radio TV Handbook" says
1-1024 is a " first rate easy-to- operate
ive antenna ..quiet..excellent dynamic
ge...good gain... low noise...broad
R~'" coverage... excellent choice."

ount it outdoors away from eIec­
'ca~ noise for maximum signal, mini­
urn noise. Covers 50 KHz - 30 MHz.

Receives stro ng, clear sig nals from
all over the world . 20 dB
attenuator, gain control.
ON LED. Switch two
receivers and aux . or active
antenna. 6x3x5 in. Remote
has 54 inch whip, 50 ft.

coax. 3x2x4 in. 12
• ., VDC or 110 VAC with
. • • ' MFJ- 1312. $12,95.
29" MFJ-1024
ross-Needle SWR Meter
MFJ-8ISB
'6r'
Peakl

erage Cross­
edle SWRI

altmeter. Shows SWR. forward!
ected power in 2000/500 & 200/50
tI ranges. 1.8-60 MHz.
Mechanical zero. SO-239
nnectors. Lamp uses 12 VDC or 110
C with MFJ- 1312, $12.95.
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urate, while the bifilar (current) toroidal balun
ca n, This is entire ly wrong, since they are basi­
ca lly the same kind of structure-neither has
a th ird conductor which could allow a flux­
causing current at the very low-frequency end
But of all of the attributes fisted above for the
Reisert balun, the first one has the "choke"
balun at ad isadvantage in the HF band, Since
its traosrrusson line is not coifed about a toro id,
it does not have the mu ltipfication teeter of N2
(due to mutual coupling). where N is the num­
ber of turns , wh ile the to roidal balun does
Therefore, higher-permeability beads are re­
quired in order to obtain suff icient choking
reactance. This results in lower effic iency

And finally, I am quite sure that some read­
ers of this article wi ll d isagree with my views
and/or think they have better designs than
those of the Reisert barons and the ones ' pre­
sented here, If so, I encourage them to re­
spond In print. In this way we will all benefit
from the new information

EBp·24S AilliCO l500ma S62.00

"ii!!iiiiiP. RlPt lG'X iJ,~.
the only thing low about our charge is the cost.. .

1-800-634-8132

d) Has a 50 ohm characteristic Impedance
and thus maintains a 1:1 transformation rat io
with a 50 ohm load ,

e) Has a good voltage breakdown capabil­
ity (1900 volts).

f) Can handle a mismatched and/or unbal­
anced load ,

Succeed ing Investigators, however. failed
to see the advantages of his design and pro­
posed their own. Surprisingly, they belonged
to two distinct groups One favored "air-core"
baluns and the other "choke" (beaded-coax)
baluns

The main argument given by the "air-core"
fo llowers was that their balun would never
experience the problems with saturat ion wh ile
the "ferr ite-core" balun wou ld. The Reisert bal­
un, however, is a current/choke type balun
which could on ly have flux in the core by the
imbalance (inverted L) current, which is much
smaller than the transmiss ion-l ine currents. In
fact, with any degree 01 ch oking reactance by
the coiled transm iss ion line, the imbalanc e
current is essentia lly neglig ib le , The refore,
saturation is not a concern with a balun such
as Reisert's. But in all fa irness, It shou ld be
pointed out that with the 4: 1current/choke and
voltage bafuns it is a different story. All three
or these types 01 baluns have a "magnetizing
inductance" in their low -frequency models
and hence a possib ility of saturation with a
poor design.

The advocates of the "choke" 1:1 balun
c laim that the ir beaded- coax balun can't sat-

115·18 Hurley Road' Oxford, cr 06478' (2Q3) 264-3985 • FAX (203) 262-6943
CIRCLE B4 ON REAOER SERV ICE CARD

46 • co • April 1994 Say You Saw It In CO



Digital signal processing
is the key to the flexibility
of the PCI-4000/M. Menu­
driven software makes it
easy for experienced
operators and beginners
to get on the air quickly.
Get on CLOVER. RnY.
AMTOR. and PACTOR
with the NEW PCI-4000/M
from HAL.

HALCommunica tions Corp .
PO Box 365 l£ i
Urbana.IL61B01-Q365
Phone (217) 367-7373
FAX (217) 367-1701

Order yours today!
list Price S1095
Amateur Net ONLY $ 995

Requires 286 Of higher PC

PCI-4000/M
It's CLOVER and MOREl

PCI-4000/M
Now with RITY, AMTOR,
PACTOR and CLOVER

Now you can get all HF modes in a single card for your
Pc. The HAL PCI-4000/M le ts you send text and computer
files at CLOVER SPEED. or rag chew w ith the group on
RnY. AMTOR or PACTOR.
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CQ REVIEWS:

The High Sierra Model HS-100
Antenna
BY LEW McCOY,' WlICP

T he name High Sierra isa relatively new
one to amateur radio. However, their new
antenna is probably one of the most tried
and tested concepts around today. Brief­
Iy, the antenna is primarily designed lor
low-frequency, 80 through 10 meter mo­
bile work, but there are many more uses
for the antenna.

Inmy long career of working with anten­
nas I have only seen a few that were com­
p letely tuned from the operating position.

• Technical Editor, CO, 1500 West Idaho
sc. Silver City, NM 88061

By tuned, 1mean an antenna that is tuned
to resonance so that all reactance in the
antenna feedpoint is cancelled out at the
antenna. This is an extremely unusual
procedure, to say the least. At this point
I need to bring a lilUe history Into this prod­
uct review.

Many years ago-over 40-an ama­
teur name Don Johnson, W6AAQ, took a
strong mterest in mobi le operation and
constantly experimented with many de­
signs , always looking for the ideal anten­
na. In fact, Don wrote a book entitled 40
+- 5 Years of HF Mobiling (published by

World Rad io Books. P,O. Box 189490,
Sacramento, CA 958 18), This book cov­
ers his work. including a bomebuilr model
01 the antenna described here. There are
well over a thousand of Den's model DK­
3 antennas In use, and this is not an exag­
geration. The High Sierra HS-100 is an
extremely well-made version of the DK-3.
So what is the antenna?

The HS-100 is an an tenna that is base
mounted (see some of the photos). Just
above the base is a hollow aluminum tube
that encases a coil. the coil being 16lnch­
es long overall. It consists of 160 turns

The High Sierra antenna mounted on my trailer. Note the con­
venience of the gate hinge for support, Of course. f do not use
this when I'm movmg. because the antenna is mounted high.

48 • CO • April 1994

Th,s IS the antenna mounted for mobile operation.
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with a total inductance of approximately
120 uH. A66 inch wh ip is mounted above
the antenna, although the whip length is
not critical .The overall length will depend
on the flexible whip top length, butthe an­
tenna with a 66 inch whip is approxi­
mately 9 feet from top to base

So far what I have described is some­
what like a conventional, center-loaded
wh ip antenna. However, that far from tells
the story of this remarkab le system, In­
side the coil-that's right, insidethe coil­
is a 12 volt DC motor. The motor is used
to drive the coil assembly up or down,
shorting out unused portions of the coil.
In other words, the coil has turns shorted
out to bring the ove rall antenna into com­
plete resonance,

The coil assembly is driven up or down
by the motor, Incidentally , the 12 volt DC
motor is control led v ia a double-pole,
double-position, center-off switch (more
on that in a moment),

So what is the result in simple, easy-to­
understand English? We now have an an­
tenna that can be remotely controlled,
and can be brought into resonance on
any frequency between 3500 kHz (the low
end of 80) clear up to 29,700 kHz (the
high end of 10), And to spel l that out even
further , it means that we have an anten­
na with a 1 to 1 SWR, or very close to 1
to 1, with a matched condition on any of
these frequencies, which of course

includes MARS frequenc ies. You can
quickly see why I say this is an unusual
antenna.

My review model of the High Sierra an­
tenna was mounted on one end of my 28
foot trave l trai ler. I used it on 80 through
10 meters running 50 watts with a Ten­
Tee Scout. I consistently got 5/9 reports
or better on all the bands. My installation
consisted of a novel mounting method as
shown in the photos.

The ante nna comes with a base ta­
pered rod about 5 inches long which fits
into a mating taper at the bo ttom of the
antenna. The antenna coil is enclosed in
an aluminum tube, and com ing out of the
bottom of the tube at the base are three
leads- two for the motor control and a
ground lead. The base unit mounted on
the bumper shown in the photo is not what
I used, I wanted to be able to instal l the
antenna so that the base was near the
roof of my trailer. However, I wanted easy
access to mounting or demounting the
antenna, which meant no ladders or
climbing. I bought a gate hinge and
mounted it on the wal l of the trailer just a
foot or so below roof level. The tapered
base mount of the antenna was installed
on the leaf of the hinge. I also made sure
I had good electrical connections
(ground) to the metal body of the trailer.
I ran two leads for the 12 volts DC into the
trailer along with the short RG-58 cable.

Next I connected the two 12 volt leads
to a double-pole , double-throw switch,
center off, and then the switch to the same
12 volt supply that runs the rig ,The switch
changes the polarity of the leads to the
motor, making the coi l raise or lower,
shorting out turns as req uired, I had an
SWR meter installed and started out on
20 meters. It was interesting to start the
motor, hear the antenna coil move, and
watch the SWR drop from infinity down to
1.2 to 1.There was a p ile-up on an African
station, but I thought , nothmg ventured
nothing gained, No, he didn't come back
on the first call, but he d id on the third ,
That gave me a lot of satisfaction , so I
moved around the band, making several
contacts.

I then switched to 40 meters, ran the
coil in this case down to a 1 to 1 match,
and proceeded to work stations. I g rad­
ually worked through all the bands, and I
must say, it was a real pleasure to use a
resonant antenna at all times.

Getting back to the construction of the
High Sierra HS-100, the coil is wound on
an insulated form using 10 turns per inch
at about 1.8 inch diameter. It is th is coil
form that travels up and down. At the top
of the coil is a special "0" type ring that
shorts out the unused turns (see photo).
Also, the antenna is provided with a clear
plastic cover that travels up and down
with the coil , The cover serves to weath-
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NewHandheld
Radio Belt

ForHandies

This convenient, integrated
pouch/belt securely holds and
protects handhelds, Made of
comfortable, lightweight and
durable nylon-lined neoprene.
Uses quick-release buckle and
has an extra pocket for a spare
battery or other personal items.
Great for emergencies, hiking
or public service events.

Money Back Guaranteed
00,y$1995
Order Toil-Free

1-800-860-1175
or send check or money order to:

TuneOelt
2601 Arbor Place. Cincinnab, OH 45209
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MEET YOUR MATCH!

HFT-1500

ALL PRICES AND S PECIFICATIONS SUBJECT
TO CHANGE WITHOUT NOTICE OR OBLIGATIONS.

DISTRIBUTORS/DEALERS WANTED!

• N_ HFT-l500 Antenna
'tu ner with dig ital bar
graph reading 01 peak
SSB power up 10 3kW.

• Dlrecl gear drl... counter
and rolle r inductor lor
accurate repea tability.

• Dual balaneed directional
wattmeter lor accurale
power read ing• .

• 5Kv variable capac ito rs
wllh vernier drive.

• Chemically lrelled
aluminum flnil" and pem
nuls to avoid ael f.la pping
K_.

• Ba ked epoxy painl finish.

Ve-300D
VC-300DLP

• Cros..needle metering fat'
FWOIREVISWR readings.

• U.S. Patent ' 5,121,074
• VC-300 Dl.P h.. 300 W

load built-in.
• AN INDUSTRY FIRST •

Swtlch through tUM!' into
dummy IolId 10 rooold on­
air tune-ups.

• Heavy duty components.
• Chemically treated

alumInum flnleh and pem
nula to ....old se lf·hlppl ng
K_

• Baked epoxy ~lnl finish.
• l,eqn rwwrse printed

front pen&! for • acnltch­
pt'OOf flnlsh.

VALUE PRIC/NG f...SHIPPED F.O.B. PfQUA, OHIO
• VC-3000 Anlenna Tuner 300 W •• .. . . . . . . . • . • . $179.95

• VC·300 DlP Anlenna lUnar 300 WID Load $149.95

• HF·l500 Antenna Tuner 3kW PEP with renee
Induclo r and digllal bar g raph S399.i5

Spectacular Antenna Tuners trom
VECTRONICS.•. the Technology Leader!

• 300 to 3kW PEP
• Precision Quality
• Outstanding Value

OURPR~ARf:

.~.................
.... co-ooans
AND uSEIlIBLED IN

"."'SA

A Div ision 01
Valor Enterprises. Inc.
1711 Commerce Drive
Piq ua, Ohio 45356
Phone: (513) 778-0074
Fax : (513) 778-0259

VECTRONICS

""-/ ",\
• '"

~-

20
YEA"! Of
EXCEll E NCE

Vk;.l_.-_, -
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~@]W@]o electronics inc.
5417 JetVI8W Circle.T~ FJorida 33634
Phone: (813) 885-£091 Telex: 289-237 (NAVL UR)
Fax: (813) 885-3789
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REPEATER MAJ1BOOI(
NEW!

1994-95
HOW INCLUDES

AUTOPATCH
ANDCTCSS

TONE5I

"'
'''!! QSO' s INCLUDES:

MORE ~..'i:
_ .IERDIIMil 440 11Hz

au new WORLDWIDE RADIO ~::::
ATLAS will help make your Our quoIltV Repeol$l Mops ore now
QSO's more fun and available 10 book formI that's rlaht,
Inte resting. When you talk to 0lI" new book Includes 01 lJ.S.
on OV8fS80S ham you will Stoles, 011 ConodIon ProvInces.
know more about his Mexico. Central America axt the
country. InckJdes racIo end C..."..~oeanI Mapa Ilhow City
O8OQrQ)hIcal In'omiOflon fOf locution, repeaters. hlghWO'fS, han
l1ver- 320 countries. MoI'e~ axt !OI.Osl . ....." ...iol li
hal 325~$!$ PERfECT FOR TRAVEU More~ 175

ORO 19.95 ~~RTODAYl 9.95
e/IEIJ/CllfAL tlFP&ml/....., QlJIDES IlEPEAmI .....'S
A whole new way to SETS AVAfLABLE Repealer maps lor
enjoy 0lI" map cardsI '1 · AlC "'" Oft- II:). t.l(Nv every state plus

regiollCll ~ 12·AL, CA.II,NM,NV,lX COIIOda. MOp. ae
lnck.08s six Ia k dwd 13- CO, "'I". NO. 50, lIf, WV ... ~ _

. ,.. M- ..... kS,IoW,MO.NE.C* ................. .....
skJte cads, spiral boI.n:l t5- AL, MIA, MS, MO OK b ,. iOIed In pIcd1lc.

easy 1Ae. Very 16- AL, GAo R.,IA, MS, iN Shows 2m, 220• .uo.
'hoi""""", a'Id super for t1-IC'Y,MO.NC.sc.-..WV 900. and 1.2 GHz.
regiollCll travell No ... 1N.1C'Y. ... oa WI Newty U edI
OlC:US$3-W~ 9.95 "-DE. MO.NJ.NY,Otu'" "'5O;'1rtf 3.9
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Looking down at the "O··ring decoupling collar. The coil moves
up and down inside the aluminum tube.

A closeup of my hinge mounting method for my trailer. It is
important to keep the ground lead and the coax ground lead
close together. The two DC leads are merely dressed down

and into the trailer (along with the coax feed).

erproot tne innards 01the antenna. AI the
base. Inside the antenna. IS a tapped
matc hing toroid that prov ides the per­
teet-cor almost perfect-match on all
bands. I say almost perfect because at

one point I found that 1had an SWR 011.6
to 1 (big dealt).

Don, W6AAQ, mentioned earlier , had
sent me many photos of unusual installa­
t ions 01 this system, including many of a

str ictly fixed system. I see this antenna not
on ly as an RV or mobile antenna. but as
a real working unit for condo dwellers.
people who have antenna restrict ions.
etc. I received a phone call from an ema-

Are You In A Rotator Rut?
___lho__,

• Thoy-, ..""""_..__ ~

• Thoy Cool T"" Mu<h _ Thoy w_ o..t T _
• Thoy_ ....._-....._1__..·

c DrIlling, Tlwuot .""'0' ON . ..... _I
• Thoy F Up. _ Down ........ stop _ Thoy_,
• Thoy w o........., F.,..·-........ ....._ ........·

• _tIoOUTSlDETMT_,
", TIw Top "'" On TM Side

• Ful:t6O"_n
• 0..,;0__ For HEAVY DUTY U_

In-"W__

• " .. P.... Onnw~;
"to ..e;nI........,. Nig_"

• "to _ lot _ pa_. Ihru.t
D8";"V. 0< ._mou....

• Hill" "cc.....,., ConVoI Bo.
With p_set tPol-..shoot)

• " ......Ie....._ . Get......."".tt..­'_.,ion.BUILT TO LAST

THEPO$$IBI.JnES ARE UNI.JIM1£DI
LET YOUR .....O/NA'rION /ftIN WIlD'

CALL TODD TODA YI

1-800-TIC·RING
TIC General. Inc.
P,O. Boll 1, 302 Third st. East
Thief River Falls. MN 56701
218-611·1119 FAX 218-611-8sot
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GET THE ATV BUG
New 10 Watt
Transceiver
Only $499
Made in USA
Value + Quality
from over 25years
in ATV...W60RG

Snow tree line ot sight OX is 90 muee . assuming
14dBd antennas at both ends. 10 Watts in this one
box may be all you need for local simplex or repeater
ATV. Use any home TV camera or camcorder by
plugging thecomposite video and audio into the front
phono jacks. Add 700m antenna. coax. 13.8 Vdc@
3 Amps. TV set and you're on the air - it's that easy!

TC70-10 has adjustable>10 Watt p.e .p. with one xtal on
439.25. 434.0 or 426.25 MHz & property matches RF
Concepts 4 ·110 or Mirage D101 0N ·ATV for 100 Watts.
Hot GaAsfet downconverter vareap tunes whole 420-450
MHz band to your TV ch3. 7.5x7.5x2.7~ aluminum box.

Transmitters sold only to licensed amateurs, lor legal purposes.
verified in the latest Callbook or send copy of new license.
Call or write now for our complete ATV catalog
including dawnconverters,transmitters, linear amps,
and antennas for the 400. 900 & 1200 MHz bands.
(81 8) 447-4565 m-fbm-UOpm pst. ViN, MC, COO
P.C. ELECTRONICS T~ (W60'GI
2522 Paxson u.n. Arcedia CA 91007 " .ry. nn (WB6YSSj
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Your Personal

Radio Voice Mail
Interface

• When you have time, simply play
back your messages.

• Receives your messages when you can 't
be at the radio all day

Introductory Price

ONLY $169

ORDER YOURS TODAY

• Connects between your UHF or VHF radio and
a standard telephone answering machine

HALCO
Division of

HAL Communications Corp.
P.O . Box 365
Urbana.IL 61801 -0365
Phone (217) 367-7373 FAX (2 17) 367-1701 •
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Here we have in place the plastic shield which serves to weath­
erproof the antenna.

The base of the antenna has a tapered hole which fits down
over the tapered solid bar mounted on the hitch fitting The
bottom of the solid barhas an insulated washer and is secured
via a large nut (also the coax feed point). This makes an

extremely efficient mount,

teur asking abou t an an tenna for an att ic.
I suggested buying a couple of rolls of
heavy-duty aluminum foil, laying down a
floor of this for a ground . and then mount­
ing the High Sierra over the foil You cou ld
use a b unch of random rad ials just as
well-or almost as we ll. Keep in mind that
the antenna could be mounted on a
condo balcony , g rounding to any metal.
You could even mount the anten na hori­
zontally, or at a 45 degree ang le with a
small American flag at the end of the
whip! (Who said antenna restri ct ions?)
What must be realized here is that this is
a remote ly-tuned-to-resonant antenna so
all you need is that switch and an SWR
meter at the operating position (and a
very small 12 volt DC supply),

A coup le of additional points are worth
mentioning here. Running the coil up and
down wh ile listening on your receiver wil l
quickly determine resonance. As you ap­
proach resonanc e. you r receiver will
come "alive" with signals, and the exact
matching po int wi ll be very close. As stat­
ed , I used a 66 inch whip, and th is was
slightly long for 10 meters, There is, how-
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ever. a "harmon ic" resonant point for 10
just a little above the 75 meter po int. I p ur­
chased a CB wh ip from Radio Shack and
trimmed it to 66 inches.

The one point that is extreme ly impor­
tant in low-band mobile work is to reduce
ground losses. In RV work you usually
have a large mass of metal such as alu­
minum roofs, etc .. to help, In modern cars
there is a lot of fiberg lass and plastic and
a sparsity of metal. Use plenty of bond­
ing straps to bond motor, frame. etc " all
together. In fact, while I have never tried
it, it might not be a bad idea with modern
automobiles to install a g round system.
This would mean runni ng some "rad ials"
made from strapping copper braid
around the bottom of the vehicle, The
more you install the better.

A technical fact of life is that if you
reduce the physical length of an anten­
na. you also reduce its Impedance. To
show you how important this is Just look
at the impedance of an 80 meter whip
compared to an 80 meter d ipole. The 80
meter dipole has an impedance on the
order of 70 ohms. Of th is impedance

someth ing around 68 ohms is the useful
impedance. or radiation resistance. Hr.
Most of the power in the dipole goes into
the 68 ohms to be radi ated as useful
power, But in an 80 meter whip that has
been reduced in physica l size to 8to 10
feet, there is a serious p ower problem.
The ohmic resistanc e (loss ) is on the
order of two to three ohms. while the Rr is
only a small fraction of an ohm'

Let's be generous and say the radia­
tion resistance is a quarter of an ohm
(0.25 ohm) and that the ohmic loss is 2.5
ohms. Let's assume you are trying to pu t
100 watts into the antenna, You are work­
ing with a ratio of 2,5 to 0.25, or 10 to 1,
The best you can do with the 100 watts is
lose 90 watts as heat with only 10 watts
radiated ' (And. my examp le figures are
generous!) The answer as I po inted out
above is to try to reduce the ground loss­
es in a car with metal bond ing, etc , That
reduces the loss ratio , putting more pow­
er into the antenna,

With the metal body of my trailer the
ground losses are low. which provided an
excellent signal from the High Sierra an-

Say You Saw It In CO



Antennas and Systems

CENTER
LOADING

COIL

DECOUPLER

"HIDDEN TURNS"

---
ILOWER MAST I

MOTOR

TOROID MATCHING
TRANSFORMER

COAX TO
TXCVR

Fig. 1- The High Sierra HS-100 anten­
na's composite features.

tenna. Keep in mind that the HS-100 is
not only a mobile antenna, but is also an
excellent limited-space antenna for
fixed-stat ion work. Also, whi le I have no
idea how many readers are simp ly short­
wave listeners, the HS-100 would be a
very good shortwave antenna, because
it is continuously resonant from 3.5
through 30 MHz. The price class for the
High Sierra HS-100 antenna is $289 plus
shippmg and handl ing, and it comes with
the base tapered rod . The antenna is
availab le from High Sierra, P.O. Box
2389, Nevada City, CA 95959 (phone
916-273-34 15; FAX 916-273-7561). •

Say You Saw It In CO

John Cronlli. W2GDIP40W: "Print whatever you would like for a testimonial
The antennas arc that good. It's like turning on another amplifier."
John Ol..n, Kl NG: "1/2" of radial ice, gale force winds and no damage. Sending
you some pictures!"

• Pre-aligned clement-to-boom clamps. so your elements are straight
• Superior strength and lightest weight using 6061-T6 aluminum
• Multi-taper clements (i.e. 20 meters uses 6 or 7 tubing sizes) and tapered booms
• No need for rope in the elements. as they are carefully designed for wind
• Simple riveted construction for best strength, longevity and clean appearance
• Lowest profile design for your considerate neighborhood
• Lowest mast torque and light weight means less strain on your tower and rotator
• No traps or log periodic/phased driven cells means maximum performance
• Each antenna is manually ltterated first on the computer for the right design to
achieve the best mechanical construction, as well as electrical performance; then,
it is field tested several times to verify the anticipated results
• Testing includes intentional tough weather conditions. casual operating, Dxing,
contesting. permanent. portable and expedition installations
• We also listen to our customers, which has resulted in the most extensive line of
HF antennas ever made available to meet your needs and your dreams

Low band performance is now available for virtually everyone.

You have surely noticed the declining sunspots and the recent articles regarding
low band propagation. Looking at being on the low bands has usually been met
with some disdain, as the typical antennas (i.e. inverted V) usually come up short
in making these bands enjoyable and the usual tribanders leave something to be
desired on 20 meters. Force 12 has available rotatable dipoles for 80 meters that
arc only 58' long. making them affordable and usable. There are also 40 meter
dipoles ..J...J.' and 32' long. Consider one of these to enhance your installation:

• EF-180A rotatable SO/7!i mtr dipole (!is' long)
• EF-280A. 2 el 80/75 mtr yagi with its 36' boom is now available.
·48 MAGNUM 380, 3 eI80/7!i mtr yagi is in final field testing.
• EF-140 (44') and EF-140S (32') 40 mtr rotatable dipoles
• EF-240 and EF-240X 2 el40 mtr yagis (16' and 24' booms)
• EF-340 3 el40 mtr yaw (30' boom)
• [1"-420/240 interlaced 4 el20 mtr and 2 el40 mtr
• 44 MAGNUM 620/340 interlaced 6 el 20 mtr and 3 el40 mtr
• The "DXer" 20/17/15 mtr monoband perlormanee on a 24' boom
• The Strike Force 5BA for 20/17/15/12/10 mtr, no traps, 33' boom;

has to be the best perlonning 5-band antenna available

Force 12 has more than 45 HF antennas for you to choose from. The new C-3
series for the "Classic 3 bands" (20/15/10) will be available beginning in second
quarter in three models. all without traps: C-3 (18' boom 6 full size elements and
under }O pounds). the C-3X (24' boom with 7 full size elements including 3 on 20
mtrs) and the C-3XL (33' boom with 9 full size clements, 3 on each band).

There's much, much more to the FORCE 12 story. Call us for a full information
brochure at (408) 988-2766 or (800) 248-1985, or FAX at (408) 988-2767.
Custom and interlaced are also available. Contact Tom Schiller, N6BT. Tom's got
a beam with your name on it.

Why imagine the ultimate when you can have it?
FORCE 12, part of BUY U.S.A., Inc.

3350 Scott Blvd, Bldg 6102, Santa Clara. CA 95054
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IC-T21A VHF and IC-T41A UHF
Handhelds From ICOM

ICOM's new IC-T21A and IC-T41A hand­
helds utilizeelastomerconstruction on the side
panels for a grip contoured to fil the user's
hand , They are lightweight (11.1 ounce) and
compact (21/16'W x 4WH x 1'/4"0 .A backlit key­
pad allows the user to access multiple func­
tions, and the large display with fourselectable
levels of contrast indicates 17 different func­
tions plus battery capacity and the subband
frequency.

The IC-T21A transmits and receives on 144
to 148 MHz, the IC-T41A on 440 to 450 MHz.
Both have dual-band receive capability lor full

software; tunes with FT-736, TS-790. IC-970,
and IC-475/2785; hardware uses one serial
port and paral lel port trom the host computer;
and works togethe r with other satellite software
such as PG-AEA, PB, and PG. The ST-1 is
priced at $399, For more information. contact
Advanced ElectronicApplications (AEA), Inc.,
ro. Box C2160, Lynnwood , WA 98036 (206­
774-5554; FAX 206-775-2340), or circle num­
ber 102 on the reader service card,

CQSHOWCASE

ENV-50 Systems Modules
From SensorMetrics

SensorMetrics' ENV-50 systems are power­
ful, stand-alone modules suited for remote-site
sensing and control applications, The family of
modules can monitor and control various con­
d itions. Conditions such as voltage (0-2.5 ,
0--5,0--10 volts) and current (4--20 mal can be
monitored with the ENV-50-VOL. Humid ity,
barometric pressure, solar rad iation, temper­
ature, and rainfall can be monitored with the
ENV-50-HUM, Wind speed/direction, temper­
ature, and rainfall can be monitored with the
ENV-50-WDT, These modules can operate
independent from the PC to perform rugged
remote sensing for extended periods,They are
powered by a single 7-30 volt power supply.
An optional interface kit is available which
allows the modules to be connected serially;
up to 30 modules can be linked to one serial
port of any PC, Full R8-232/485, multi-drop
capability is standard on all modules,

The ENV-50 systems seil for prices starting
at $379,For more information, contact Sensor­
Metrics, tnc., P.O. Box 1049, lakeville , MA
02347 (508-946-4904), or circle number 101
on the reader service card,

AEA ST-1 Satellite Tracker
AEA's 8T-1 Satellite Tracker offers hands­

off control of antennas and transce iver tuning
for satellite operation. As the satellite appears
near the horizon, the antennas are pointed in
the proper direction and the rig is tuned to the
right up-link and down-link frequenc ies, As the
satellite moves into the field of view. the anten­
nas trac k and the transce iver tuning is cor­
rected for the Doppler shift throughout the
pass,

Other features include completely resident
program (TSR) so the user's compu ter is not
tied up for tracking; automatic control of Yaesu
5400/5600 Azimuth-Elevation rotors; works
with InstantTrack. QuickTrack, and RealTrack

IsCWA
Problem?

•

Held back because you can't do code?
Why? M ental blocks about CW are
easy to overcome with CW l\tenlal
Block Buster, Thi s tape and booklet
program uses hypnosis. affirmations
and mental mov ies (v isual izat ion) to
EXI'L.ODE your mental blocks.
You've never heard a code tape like
thi s before. Wh y waste t ime banging
your head against the wall with a mere
practice tape- Y ou can explode the
wall with CW Mental Block uustcrt
Requires 30 minutes per day for 30
consecut ive days to begi n to see
improvement. You can learn code! You
can move up! $25 .95 ppd (+$3/two­
day delivery) in US

7TUmK..opu. for 'Jour C«'Mentai 'BI<Xf('Rusler lapt , II
reclfy WlJ~. I TUm" ,rid to ("am c»'for a ptri",{ of

J I yta". 'lTi" k.., I woWaa "''''' J wpm...1passd m'J
?(rvi<:" ana llitn 11" 1.1 wpm 1j.",raf~'JC1l29f FI;

Hypnosis tapes are not copy·practice tapes.

Order today!
GA residents add 6% sales tax

Office hours after 4:30PM Eastern

•
Phone: 404-64Q-6295 r­

L. :J FAX: 404-640-8780 i VISA J
MCNISA mallffax orders include signature

• For Classic Transceivers
• ATLAS, KENWOOD, DRAKE, HEATH
• COLLINS, YAESU, SWAN, TEN·TEC

a
Send for FREE catalog showing our complete
line: Digital Readout, Noise Bridge, Baluns, SWR
Meters and more.

Now you can add digital readout 10 your older
transceiver to get a frequency display more
accurate than many of fhe newer rigs, The dual
oscillator system gives 100 Hz accuracy. Six
digit LED readout has big ,4" diglfs. Covers
complete range 1,5 to 40 MHz.

Model PD-700 $199.95 .. $6 shippinglhandling U.S,
& Canada. Specify ireoeceiver model. For 12-v DC.
Model PS-90 AC adapter $10, California
residents add sales tax
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MADE IN USA

BenCHeR,Inc.
831 N Cmrral AIIP.• WOOd Dak', II. 60191 U5A
TEL: 101-118-1 18 ) fAX 101-238-1186

Six Function DTMF Controller
Auto·Kall

AK·4

MoTron Electronics IIIII!!III
310 Ga rlitld SI. • Surte 4 ......
Euglnl , DR 97402

Call Toll Free 1-800-338-9058 or (503) 687·21 18
FAX (503) 687-2492

CIRCLE 78 ON REAOER SERVICE CARD

• 0u1pufS 2 Of 3lilc11ed. 1 Of 2 11lOf1'elWY. 1 ...-.d..., 1
~ .... W'WP,.... 1dI;IlI!d kIf_.....

• ....... eMIl b' IU"""G ClUtputs Illl/oll flIOT ...
~_I _ ~I " Wrono nurrber reset

· .~_~· I;3II _ · up ·~

• III L111lp11 group.ull response • Drl--Ooafll t -ilIlP """

• u,·.w(worecIf1I$I8Il tII»tlI') . ,",ID
• AIl-.C (CompleIo ...... in meIaI enclosure "Mtll in/ClUt iK~l.

IluIft·... $Il6lI_If. 1Ie.1. "."ID
Plus 55 00 stuppong & hiflCl~"ll

BENCHER HAND KEY
I Individual locking adjustmems to( arm

height tension and (OOIad: spacing

~_ " Oil impegnated pivot bearings
_ " Non-skid rubbef feet

I Solid steel base comes in black or
chrome finish.

CAlL OR WRITE FOR FREE BROCHURE!

=
g"-­....--~-------M
M

s...·, :J5"'F-2lIY ..
S5511 55o"F-2lIY ._

~­
SS5V1 1 5 5"F~

~~""""
0PT10NIII. SOOIS66 LCD YETtR

WHEN LUKE TALKS AMPS.
WE DEUVER • • •

~ IiOURS A DAY ~r;;=~:;:J7 OA,YSA WEEK
52WEEKS A YEAA

W1a IflGH CURRENT"';:
CONTlNUOtlS DUTY

POWER SUPPLY
~IJ.1V

SM-MoJ'F" J .1V
St15 ~5"F- ' J .1V

~IJ.1V

s , O)..OOotoYP- '3-1V

CIRCLE 68 ON REAOER SERVICE CARD

CIRCLE 23 ON REAOER SERVICE CARD
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• _Copoc;Ior Arf"I' •...,UI'10._"., SolI _ ..__ __.. USA

LUKE CO.IVISAI 7"HfOIl'~9 Mon , ""'E ,-,'T\' ...~I IM,el
(6'01m..s9:l

PortaGrip From PanaVise
PortaGrip tram PanaVise Prod uc ts lets

portable radio users secure their radios while
d riving It holds radios from 1 6 to 2.6 inches
wide with two indep endently adjustable jaws
that have "sure-uno" non-marring pads The
body is made of black, high-impact plastic and
mounts to any AMPS-compatible mount. The
PortaGrip is packaged individu ally Of boxed in
combination with a mount for new installations.

duplex crossband operation between the 2
meier and 70 cm banos. The uni ts scan 33
channels per seconc/tz.s memory channels
per second, Additional features include the
ability to automatically dial five tavonte tele­
phone numbers, buill-in pager, code squelch,
pocket oeeo. and tone squelch. They COfTIe

With a flexible antenna, belt cli p, hand strap,
rechargeable BP-151 nickel-cadmium battery
pack. and BC-74A charger. FOf rrore intoerna­
tion, conlacllCOM America. Inc .. 2380 116th
Avenue NE. Bellevue, WA 98004 (206-454­
8155).01'circle number 103 on the reader ser­
vice card

USA

Porta-Grips are a....euame through cellular
phone dealers and installers. It is priced at
$24 .95 for the PortaGrip only. Combination kits
are slightly higher. For more infOl'mation. con­
tact Panavtse Products. Inc.. 1485 Southern
Way, Sparks,NV89431(702-353-29OJ). 01' Cir­
cle number 104 on the reader service card.

Kenwood TS-60S
90 Watt, 6 Meter Rig

The new TS·60S transceiver from Kenwood
features 90 watts on SSB, CWo FM modes. and
23 watts on AM. 100 memory channels; DDS
(Direct Dig ital Synthesizer) wi th fuzzy logic
control; large LCD panel with d ig ital ba r meter;
aero-mode capab ility; menu system which sel­
ects custom operating features; A lP (Ad ­
vanced Intercept Point) for increased receiver
dynamic range; switchable AGe circuit (slow!
fast); all-mode squelch: CTCSS (PL) encode
built in: CW reve rse mode; fun and semi break-

BENEFITS FOR YOU
QST, QSL Bureau Awards, Low Cost Insurance Operating Aids,

Government Liaison and More-Much More!
~,------- -------- ---- -----------MEMBERSHIP APPLICATION

Name Call
Street
City ProvJState PC/ZI P
$30 in U.S. $42 elsewhere (U.S. funds) persons age 65 or over, upon submitting c-oot
of age, may reqoesr me special dues rate of $24 in the U.S., $36 elsewhere in U.S.
funds. Licensed amateurs age 21 and younger may qualify for special rate, write lor
application. For postal purposes, fitly percent of dues is allocated to OST, the
balance for membership.
VISA, MG, AMEX, Discover # ::--,- _
Signature Expires

The American Radio Relay league
225 Main $1. Newington. CT. 06111

CIRCLE 13 ON READER SERVICE CARO
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CIRCLE 94 ON READER SERVICE CARD

CIRCLE 133 ON READER SERVICE CARD

LMR~ Flexible Cables
From Cable X-Perls

Two new 50 ohm low-loss cables have been
added to Cable X-Perts line. The lMRru Rex­
ible Cononcanons Cables use a specially de­
signed solid-capper-clad aluminum center
conductor and a foam dielectric that is mois­
ture and crus h resistant The velocity of prop­
agation is 89%. Shielding is a tinned copper
braid over a 100% bonded aluminum foil. All
cables come with weather-resistant polyethyl­
ene jackel.

The LMR 400 has an 00 01.405, the same
as the 9913. yet has lower attenu ation and a
smaller bend radius. It starts at $ ,62/fl . The
l MR 600 has an 0 0 of .560 tnat is smaller than
jacketed ttl inch hardline, yel has only slightly
higher attenuations and about 30% lower cost
per fool. For more information. send a #10
envelope to Cable X-Perts. roc., 11 3 McHenry
Rd " SUite 240. Buffalo Grove. Il60089. or cir­
cle number 109 on the reader service card .

CAPMAN Skywave
Analysis Package

CAPMAN is a memerouse-owen IONCAP
propagation program package which delivers
IONCAP input lile construction and manage­
ment. two integrated execute functions, the
ability to view and manipulate huge output
files, and display of muucoror output graphs
The package allows the user to customize it for
his own amateur station. A full-featured loca­
tion database, indexed on both country name
and call prefix. provides access to over 490
prefixes . The predicted smoothed sunspot
number may be configured and automatically
set for the coming twelve months. Choices of
output inc lude MUF, FOT, SIN. Reliability,
Service Probability. angles of lake-off and
arrival at receiver. field strength and modes of
propagation, and more,

The IONCAP program is provided with the
purchase of CAPMAN, The CAPMAN package
is a 32-bi1 version and requires an IBM com­
patible 80386 or above . It is price d at $89
shipped in the US postage paid (overseas plus
$3,50 sth) For more information, contact
LUCAS Radio/Kangaroo Tabor Soflware, 2900
vaimont Road, Suite H, Boulder, CO 80301
(303-494-4647; FAX 303-494-Q(37). or circle
number 106 on the reader service card.

in; 20 dB attenuator : and more.
The TS·60S is priced at $1209.95, For more

information. contact Kenwood Communica ­
tions Corp.. 2201 E. Dominguez Street, Long
Beach, CA 90801-5745. or c ircle number 105
on the reader service card.

Halel hld.uartel1: Rochester Marriott
Thruway Inn. Call hotel reservations direct
716-359-1800. For reservat ions at other
hotels, call Hamlest official travel agent ,
Gallery of Travel, 800"724-2046.

EJ~I ~lt ',I CI 1• ••lry: Call Hamtest office
during business hours 71 6-424-7184 or
write Rochester Hamfest, 300 While
Spruce Blvd.• Rochester, NY 14623, Fax
716-424-7130.

t'T-II R
Worid ' ~

~malle'l

2W4-W\tHl
Handheld

Tickets: $6 Advance. 58 Door, Flea Market
55 per space. Tickets good all three days.
Orders to: I. J. Goodman. AF2K. 515
Drumm Rd.• Webster, NY 14580. Make
checks payable: Rochester Hamfest .Visa
and MasterCard accepted.

Fairgrounds Ilea market open noon Friday .
Programming and exhibits start Saturday
at 8:30 a.m. Hotel activities begin Friday
afternoon.

60th ANNUAL

ROCHESTER HAMFEST
& COMPUTER SHOW

ARRL ATLANTIC DIVISION/NEW YORK STATE CONVENTION

MAY 20-21-22, 1994
MONROE COUNTY FAIRGROUNDS - ROCHESTER, NY

LARGEST HAMFEST IN NORTHEAST U.S.A.

1 ,000 FLEA MARKET SPACES - 1 5 0 EXHIBIT BOOTHS

The TX AX Systems Inc . patented Vari-Notch filter

circuit, a pseudo-bandpass design, provides low
loss , high TX to A X, and between-channel isolation,
excellent for amateur b and applications. T X A X
Systems Inc . has been m an ufacturing m ulticoup ling

systems since 1976. Other models available for
220 and 440 MHz, UHF ATV and 1.2 GHz.

MODEL 28-37-02A
144-174 MHz

92 dB ISOLATION AT 0.6 MHz SEPARATION
400 WAn PQVoIER RATING

See Us At Dayton 19" RACK MOUNT
Booths 414 · 415 TX RX SYSTEMS INC.

8625 INDUSTRIAL PARKWAY. ANGOLA. NY 14006
TELEPHONE 716-549-4700 FAX 716-549-4m (24 HRS.)
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2WAYRADIQ
SERVICE
MONITOR

SPEECH
SCRAMBLER

FOXHUNT HEADQUARTERS

COU·3, ee -.otrs ... pqlI.far
k>,,·eo,t o.",;ce moMOf For
sl>op$ big or sma l, lilt COM-3
deli_ers Id. , oeed capab i l~;es

lor II l. nln le PIOCS-Ind our
""" INM pR>gnIm .1kM1Il"" 10 own II COI.I·3 lor IH$ lIIan
53.00 IIdI,t~ ' Ond enlI}' k'Jtlolrd ....tiJ:e,,",­
~. &_~_. blrgqclh
nq.eiC;o". de> ,~ . 0,"'0 roo ~V~ 1M:ls .
HIgII '-'" sel~. leu thin S "V · 100 lIHr ID 999.9995
MHz · CooWu:us~~. T.-.smI P"""""" ~
Ii) tOO _ . CTS_ WOXJdet · 1 n PIemII rr'Odo .........
CQM·32 Way Radio Service MonRor ,S2'll95.00

PACKET RADIO

STEREO FM
TRANSMITTER

T*O art '" I» U'" CooMocbe 64 (P-64A) or !lit lBM-PC IP-IlM). EaIy as-
senClIy NO flJNN3' . h;t.Ile$ FREE cliIIIlOIlwa'e. PC IloIrd a'lCIfuI~, ICI bfn,
, .... __ ..• _. $SI,95 P.... .,.,_.$St.95 CASECPK ...._...._... $lU5

For II slick little OAf' boost. use one at
ll1e 20 Wan IImplifiers. Needs Ol'lty
112· 2 watts Of drive lor fu ll Qulpu!.
linear tor s se. AM or CW ope,ahon.
power MOSFEh 'or high eilleciancy
and multistage low pass till er for a
elun aigna l. Buill·;n f iR .eI.y lo r
."Iom.hc s witchong, 1\1"$ on 12·1 S
VOC I' 2-" '""'P5_ Add ou< mall;l'Mng
case set Iol' II compIeIe stalion look.
Voo.o'd'Ioif;e of~ .•_.__•••.$49.95

SgeC"Y band: tOAMP·20. 30.~. 801
CQAMP MalCh.ng cue seI •__ ' 12.95

QAP AMPLIFIER
,

2O,30,4Q, ...
All W- RECEIVE RS

9uiIIl ,.... ..... ..... !lam .tatiorl Sen­
w.. aI--moclI AM, CWosse-.
us. di'ec l conw"si(ln dilign wilh
NE6Ol!. lC IIleatured in OSTand AARt.
ha ndl>ook• . V.ry s. n s ~i,. , a raClor
luned o.e' enti'a band . Plenly 01
6ll"'ake, 'tOlume. Runs on 9V batlery,
Very EASY to bUild. toll at 11m and
iducational ~ell tor bt9'.'" or old

_

~J pro New~............, Add tnt case
lOll too- . ...4tt1 Po I OIllOol

(Specly band: HR.2O. HR·30, HR--4O.
HRrBO) ".".,,,_ _••.•••.••. .,._••_•••.•••. .S2ll--9S

CHR. Matd'ling (a$'I .".".,,,. ... .,,,..,. ....,•• ,..,,... $12.15

FANTASTIC
FM TRANSCEIVERS,

2 MTR & 220 BOOSTER AMPS

II
•-

•

ORP TRANSMITTERS/HAM RECEIVERS
20. 30,40, 110M

CWTRANSMIITERS

- 2 Met...
- 223 MHz
• 440 MHz
• 6 Meier.

ORDER NOW 1-8004 HOBBY KITS

HIre's a 9"MI booster tor..." 2 _ or l!l!O 101Hz hIncl-I>IId ri. T_ poww
t s.w.._30_oIOUlPJl,~roulOtit ... ,., ' ' . IlA .......
..... .... low.- prNmp~ i,,"ooe. le::eo*<A. Rwl_, ElocIOIiCS lias
SOld I'lousir4s 012 mew ""4l kO. boA ollerco ., __... 2
IfIlIle<. as ... u 220 101Hz unllS. Botll hi d tile len or the "'Uti-priced
boosters at a f\'aelIon oflfle toll.
PA·l0 2 MTR POWER BOOSTER (10 x powe< ga inl

Fully wiled '" lested ., ., SIMI.95
PA·lO 220 MHz POWER BOOSTER (8 X PQwe' gain) FUlly wired '" te sled " " .,.." SIMI.95

Ramsey breaks a>e pnce barrief on FM rigsl The FX is il.le;tl lor s/Itck,
part.ltNe ormatlile. The wiele "_ncy CO\1l'IOl' and prog'ammlbIe
___ SPIiIS makes a>e FX ... perlect fig lor .......Ieur. CAP or I,lAAS
aPlllo:allOn5, Packe~ ruIy appreciale ll'W <Ie<'IC;Iled patl<o( port.
"TRIJE-l'M" signaI_ anast..- TIR sl;l_"II- Hi!1' Sl*Id ped<el?
••.No problem. T.... diode P'l9anwned~Is. SW RF output.
161.... <baI COl"''''__ pn:MII'I EASY ..' ~....", ~

maN !Dr a lISeIl kn9l rig .... rOIl o;an have ... /\ME N w.oe
(by \'OIlllor less Comes col"toI less ca.se and speaker ....... Ord«
our II'I8IlChinll ca.se and knob MI lor lhal pro 100"-.

FX·SO k~ (6 Mete<s ) SU 9.95 FX·146 k~ {2 Me1e rs) S149.95
FX·223 k~ (1 1/4 M<lters) SU 9.9S FX-440 M (314 Melers) " SHI9.96
CFX ma!ching clSe s.et... S24.95 FXM· l. ICOMIY.9SUslyle spea ke< mike $24.95

Join u.. hln on ORP' l'houund. 01
It>ese mini-rigs ha.... Ile-en solo:! and
_ 01 OX contaeIS nave beetlll'l8lde ,
I..... workingEa~ ElW<lIlfI "tna
S30 Ulrl5-Illitler_lna1'$ ham radio al ¢S
bes~ These CW rigs are ideal maleS 10
the ~ers al ngIll. Tiley ha., lWO'
PQallJon , _ ble ""filII conl'ol (one
popuI.- ORP XTAI. itd.lded). one ....tl
OUIPlo'I and bu,ll ·in anlenna s*'\I;n. L -=
A"". on ll!VOC. AGd 011I" matelling
tIM a'lCI knob Mllor a I\ar'dsomI~ loot.
Your ctooc-e of '*'dI

lSoeoclY b;>nd. QRP·20. 30. 40, or 8O) .. __~, ..S29,95
MalC/Wlg case knob se1CQRP _ 02. S12.95

CRYSTAL RADIO

Deseramllle most 6CtIImbie syst<lms heard on
you ' sca nner ,ad io 0' se t up you, own
acamb led co mmunk;lIion system o'er tne
pIlone 01' radio. Latnt 3'dgene'abOn IC is
used tor !anlasIIC audoo QU&liIy • equoralenllO
owe ' 30 op' a mp. and mi.,fI' Crystal
co.oIed lot crplIldMr aound .... a ~""
2 _n """" amp lor drect radoo hooIo~. For
....,illIIlySIIlmI. Nell _1l&S a ...,. lot lui
~ opeoallOO '. Corrrro.ricaIe .. 1l""CY­
lhe 55· 10 . Add our case s.. to ' a fine
1'1 I ' 'O'IaI InsIl.
$S·70 Sc'amble' ~rambleri<~.529.95
CSSO matching case sel S12.95
SS·70M Assembled
55-70 and case $it 569.95

R...... 11>I '..:100 past *'tIl a crntal leI e YOU'
9'and!atI>eI'~ U6eI garo.onI t.r.lena C<yII&I and
catwl'li6keo" s.-aI dlf'...... !yCJBI 01.- ... biA.
.ncludlng I Wlda'd AM broaclcall shortwa..e a nd
e,en WW II 10>:nOle Ilyle , To comO". mode ,n
.emk;onducIo' delectorl . we include a d,oeIe lor
~rison. No sokIerinQ~ and .... ........ give
a nte nna ideal, Radio fo' J,ee. get it now befo'e
Clinton ta. es il'
CS-l Cry.lallel k ~ 510.95

DR. NI-CAD CONDITIONER/FAST CHARGER

MICRO-MIKE

Run you. own Stereo FM radio , ta llon!
TrBn.m~s a stable ",gna t in Ihe 88,1 08
MHz FM b,oadcast band up 10 1 mile.
Detailed manual IlfO\'ide5 helptuIlnlo on
FCC 'egs. a ntenna ic:Ieal a ncl range to
e"lllCl- Latesl deIiogn IeIIlJfB1 ~bIe
line I.... inp ut• • p•• · e mpha .,. ano
C<yII&I colloled 1tJbC;arnet'. ea..1IdS III
any CO or Iil~ playe,. ml~ ' m"e' or
rao:\o. Includes I,ee tuning 1OOI1Ool For a
pro Ioolc IId<l our matChing case HI with
on'bOa,d whip antenna
FM· l OASte re<l I,ansmitler kit S34.95
CFM Case ,whip an t sel S12.95

Work,.. I/NHe61 Fill ...eleu "'''e ,
s...... than a sur.<I" cubI - .nr;lJOo>Q
baU• .., and ""~. T*o"" 01 SMT
porl$~ irl CIM you .. cluft6Y'
T" nIW; audio pCk""ll (pin dn>p at 5 6)
and Ira/IilInIII 'anQI 01300. We~
the bonery (walCh style). elecl,81 mike
and ..en a luning 1001' 8. a James
Ilond and~m SMT 100'
FM·S Micro mike .L 519.9S

AIRCRAFT RECEIVER

ACTIVE ANTENNA

CW KEYER

He a ' a >:ci ting a i'c' all
communk:ationa-pick up planes
up 10 100 mile. a_y! ReceIves

•_~~""_"':' • 110-1 38 MHz AM ai, band. I ;;:;;;.:;:;;"'::;;:;;"''''''':::;:;;~:;;;;;i;iiii;i;iii'''iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii'''ii;i~smooth ,araclOr tuning 1Upe<1>e! ~
Wlt!l AGe. <;e<...,;c Nre-r. a<liUSI&bIe SQUBICtl. ellCBlllnl setlI/WIIy and
loti of $pNl<eo" volume. c:u. on 9V batlery. GrIll tor air Ihow'I or
_1\atIging aro.r>d Ihi airporl! NIw »pagI ........ deIUI piloI til<,
too. Add case tel to< "pn>" leek.
AR·l kiI ._.•••.•••_ _•.._ _.__ ".~" ,. ,.._ $24.95
Matching case set CAR _ S12.95

Send perfect CWo Mi~"'p roce ••o, keye' tuluril 4 p,ogrammab le
mamooial 01 UP 10 26 WOIdI H<;h. limbic keying. doI-duh mamoo , .
,.... st>eid toom J.6O \WM.~~. keying 10 ..." ng
.-.:lfully RR prooI EAROIoI ""'''01, .....". "" P' lIIllO 100 yHr1 •
you" go ...... bitore Ihi key' Ino;t.rde$ _ ... IOud'I .-. or UIB

your OM'\. E.y III I ?olllJ and~ "'" Nt a. 1 HI tor a .---CW·700 ~.....,... k~ ._ . _.S6!U5 1M( Matdling CI$i seI-._ .512.95
CW·700Wl ."Ulfftied CW·7OOan<l case _.__ __._ _n. 5ts1.9S

MINI KITS

2M
POWER AMP

Euy 10 build PO"''' .mp ha. B lomel
_ gain. IW irl. ew out. ':ffl 11. lBW
0Ul 5W is for 40W 0Ul Same Imp II
INand .. many ham rnagame ar1de;.
CooI.I -ettalparll.leslcaMand T.

'''"'PAoI . 0N pwor """ 1uC .S30U S
TIl'I. RF sensed TrR I$y' kil,....511.M

Aamsey ca,ries • ~omplele li ne 01 low COSI.
euy to build. ealy to use IunclJOnal kits lhat
can be used al_ or as buildino blocl<s in
Iargeo more~. de69"6. Mft.MI incllode
audOO amps. tone cIK:od..... VOx ."Wi1cheI.
~ audio roise--ma...... ¥Fd","
I/'oocMlg kits' Cal tor eee ca'lk9"

(I
, ,"~

•
;0 I " ..

'1· .-" " " J:~w ~ ... 'l.1" ia'I!/
F......Slic "lCI'''''' _ capl...-es!toe world
-.;..st a IT anIenRI' Can AIClWe.., 2
MHz po"ion h om 4 -11 MHz . True
lU~met. lull . moOln ""1;101' luning.
AGe . Rf gam QOf>InlI. plenty 01 sPeaker
,alume and ,un. on a 9V batlery.
fllQnltJng Sco..c. achooI or dub project.
P'OII"," houra 01 lun lor ...en the most
IC"OVS DXe" For Ihe ca r. conside' ou,
Iho ' twave ecnve rter . Two . witc hnble
b.lFlds (In J.l!2 MHz ,angel. each 1 MHz
~unable on )'0." ca, ,adiO dial. Add
..... itterestlO \'CU ctiYe 1IomI'
sno.-ve lecl .eo ....SAl ....,_. $29.95
SIv1...~ co<Weneo- kiI. SCLn... W .9S
r.taIdwog case toM torSAl. CSR _ 512,15
MaIct'ing C/lSoIl toM torSCI. esc ...512,15

Miniature
SPEAKER-MIKE

SHORTWAVE
RECEIVER

Frt. I~om .

VIeIU . AIi.-.
Ramsey and
RadIO Sna~~

.l.ooknlJ to­
a "andy lilne--­comp lim ent
you' FX trans·
cei.er or olher

L.:-:::~S": ICOM style
"-_-' handie·talkie?
- The Ramsey

Sl,l.1 1llMke.-..".. iI a lIe.Uy lrI on., 1 If.!"
..,. by 2 112 iR;Iln ""1'- IIaI a Jwldy clip
on Ihi b«k 10 \'OIl c.. ....sIr clip • 10 yeo.­
IIpIl or sIWI b ....... inIemaIlPNkir isnl
P"IlIll bJ$II< .., _ bI.C iI ...., dNr
a'lCI /Ita plenIy 01 pop III be _ .............
n.r.'. IIoe<I a jItt lWI......e 10 ""'" JCIU
llkJo • 11. JCIU d hIwe tni use 01 ... speaker
ia~i from you' ' adoo. Frts all Rldio Sna~k.
lCOM. Yaesu, AJnco _ Ramsey "lIS.
SM'l Min ;'S~ake, mike .

Fully esse-m~ed " .... . ." ." ,.... S24.95
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ANTENNAS & ACCESSORIES
A LOOK AT THE SHACK FROM BOTH ENDS OF THE COAX BY KARL T. THURBER, J R., WBFX

Soft Topics

....~
•

D.I. : :10 E_'_r .l9'7.J
1 -1__ : "'"

C l r c:u I U I: 1
A ...... ' . .. : _ ..... -......

Ekctronics
Workbench
1lw .,.. ....~

module that simulates ideal logic CIrcuits and
an analog module that replicates either ideal or
real-world components In addition to the M5­
DOS version I tried out. the program also is
available forWindows and Macintosh platforms
in nine other languages besides English,

Electronics WorkbenctJ IS rightly billed as an
"electronics lab in a coroote: • A highly inno­
vative simulalor. il meets the needs of hobby~
rsts. educators, and professionals alike. (Photo
courtesy Interactive Image Technologies. LId.)

D I.I-.ce : .3'080 _
_.lor ' IOU 309
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petit ive Dxers. It p its the Dxer against a real­
istic model of the ionosphere that determines
whether the band is open to the region. The
game is played in half-hour intervals, one re­
gion and one band at a time,

The output screen show's the results ob­
tained as well as signa! strength at the far end
01 the path. The DXer is advised of the score
achieved in each half-hour of operation (three
points for each new multipl ier), and he may see
a band-by-band summary of results at any
time. The program even includes a "hall of
fame" ending in which earlier scores are list­
ed and the player has the option 01 adding his
or her score to the list.

Being iaotoo-oonabe. SOLAR MAX should
keep you amused and interested no matter
where you are or whatever the weather, solar
or terrestrial. The price is $10 postpaid in the
U.S, and $11 (U.S, funds) in Canada for the
domestic model; it's $13 for overseas airmail
of the export model. Con tact Bob Brown.
NM7M, 504 Channel View Dr., Anacortes. WA
98221 for more info.

Electronics Workbench. One 01 the most
impressive educatiOnal programs I have en­
countered is Electronics Workbenc~, Version
3. The trademarked "electronics lab in a com­
puter" offers digital and analog cecuus and lest
instruments. It includes both a separate digital

Fig, I-ASAPS propagation predIction software. ASAPS allows you /0 make predictIons of com­
mumcatlons conditions in the HF spec/rum. The soovucsiea program compares favorably
WIth me standard bul much slOwer IONCAP. and it allows you to en/ef a variety of mput tecuxs
for optimum accuracyoforeacuoos. Various output formals are available tomeet even demand-

mg commercial prediction needs.

289 Poplar Dove. Millbrook, AL 36054

Hamshack Software

ASAPS, Jacques d'Avignon, VE3VIA, is on
first (hiS month. He's the North American ens­
tributor of the highly regarded Australian
ASAPS propagation forecasting software.
ASAPS. which means Advanced Stand Alone
Prediction System, is produced by IPS Radio
and Space Services of the Australian Depart­
ment of Administrative Services, Jacques sent
me a demo of the program. It's quite impres­
sive. indeed

A$APS (fl9 1) allows the sophisticated pre­
ocroo of race cowncncatcos cconrcos In
the HF spectrum, being based on an coos­
onere model developed by IPS and others.
The program is designed lor use on the IBM
PC and compatibles,

The prediction program compares favorably
with the standard but much slower IONCAP, It
allows you toenter a number or prediction input
details lor optimum accuracy of predictions
You can name conmcmcatcos Circuits. make
Ioog- and short-path oreoctcos. and use cus­
tom preset oreocton frequency sets.

ASAPS also can produce a special output
format. known as the GRAFEX format, which
essentially consists of a table of symbols With
d imensions of 24 hours by 40 frequencies.
Each symbol represents the probability of suc­
cessful communication at a particular hour
and frequency

In addition to the familiar MUF (Maximum
Usable Frequency). the program also calcu­
lates OWF (Optimum Working Frequency),
AlF (Absorption limiting Frequency), UD (Up­
per Decile) frequency, and EMUF (E-layer
Maximum Usable Frequency). The resul t is a
picture of the probability of successful HF
communications for a circuit.

The price 01 ASAPS, $275 (U.S.), may be
high tor casual users, but it includes a month­
ly bulletlllto update the "f" moex used by the
software. For further details. contact Jacques
d'Avignon. VE3VIA, 965 lincoln Dnve. Klng­
ston. ON Canada K7M 423 (613-634-1519),

SOLAR MAX. ASAPS. which we just des­
cribed, is a real-world propagation prediction
program. On the othe r hand , SOLAR MAX, by
Bob Brown, NM7M, is a game, albei t one with
a purpose: to raise the level of appreciation
and understanding of HF propagation in DXing
in general and in DX contesting in particular.

SOLAR MAX is played ina contesting mode.
being designed tor knowledgeable and com-

T hiSmonth we'll depart from our customary
antennas-and-software mode and instead fo­
cus on cleaning out the software in-box. We'll
catch up on some of the software develop­
ments found over the past few months, so let's
get started.
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HAMVENTION
TRIBANDER

Contact M2 or
see your dealerl

Too Busy To
Learn CW?

';HIIi,~ 60 !kif' aJrtt s/QI1 ing ..llii CU'Llrt, I .."'"
a6k to ropy 15 'II'P.\( i~ my litlill. I look myC'" wr
,,""r<>=J"" rlieJ,m rry-~~

Hy~l. U1pM; ... nol eopy-praclice I.pes.

Order today!
GA residents add 6% sales ta x

Office hours after 4 :30PM Eastern

Phone: 404-640-6295 VM
J FAX: 404-64D-8780 !

MCIVISA maillfax orders Include .Ignature

No t ime to "study " CW? CW Lite is
the answer. Learn code q uickly, easi­
ly , effortlessly as you take a " menta l
vacation" once each day . Si t back,
relax. and I.EARN CODE whi le you
recharge your batteries in ju..t a
few minute... Thi s rape uses hypnosis
cond itio ning and subl iminals 10

rapidly leach you the code. Much
faster and easier than mae copy
practice tapes. You 'll be copying
code with the best of them in no l ime
at al l. For those w ho have NOT tried
and failed with the ol d fash ioned
systems. C W Life $ 15.95 ppd (+3/

two-day delivery) i n US

Two words that excite every ham...

HAMVENTION: the big one, in
Dayton , Ohio, April 29, 3D, May 1
and M2 w ill be there with a surprise!
W hich brings us fa th e other word :

TRIBANDER: here's a few

hints."
• w ill g et you on HF in s pite of the

5 y ear null in the sunspot cycle.
• covers the active ba nds , 4 0 , 3D,

and 20 meters
• no traps, full legal pow e r... you'll

never smoke it.
• 4, 3, 2 , and 1 element m odels : a

size for every s ituation
• M2,s un ique computer o pti m ized

design and construction.
Sou nd interesting? J oi n us at
Dayton and/or watch these pages
in the coming m o nths

o

Blvd. #068, North Tonawanda, NY 1412().2060:
or700 King seeet west.Suite 815, Toronto ,ON,
Canada, M5V 2Y6 ( 1-800-263-5552).

Pop-Up Morse. Pete Smith, N4ZR, is back
in the ham software business with a new prod­
uct, Pop-Up Morse, Pete is familiar to us as the
proprietor of Winner's Edge Software , in wh ich
he developed the Contester software for the
Commodore 64 .

Pete left the Commodore software business
about five years ago, with the decline of the C­
64 and the rise of CT as a standard in contest­
ing software. But we remember that he exited
the business gracefully, tying up loose ends,
and ensuring that users 01 his software weren't
left In the lurch. Pete continued telephone sup.
port and a data recovery service for scrambled
data d isks even after closing up stop. and later
placed the latest version 01 Contester and Its
documentation in the public domain.

Pete recently introduced Pop-Up Morse,
full-featured CW keyboard software for simul­
taneous use with other programs A small (8K)

L Lee , I Repeat U ¥ou.r turn <ESC> ftHnu1--9 spwd

Elecrronics Workbench is a realistic laboratory simulator thar is used by hobbyists, educators,
and professionals to test and verify circuit designs. It replicates dIgital and analog circuits and

test instruments. (POOto courtesy Interactive Image Technologies. Ltd.)

FIg. 2- With OSO Simulator you can make couecte With eoon 2CXJ simulated "computer hams·
in 37 countries and automatically have their OTHs displayed 00 a map, You can run ordinary
OSOs exchanging information such as om,RST, name, weather, equipment de/ails, job, esc,
Of run cooresrs with abbreviated signatexchanges, tts otterea byGote Lofs/edl. a Swedish SWL

Electronics Workbench simulates a real elec­
tronics lab, Including parts and instrumentalioo,
and lets you prototype, verify, and test circuits
before breadboard ing and ac tually construct­
ing them, In a real sense the program can save
time, as you can modify component values on­
the-fly to see effects of changes immed iately,
and you can save money spe nt on parts that
might be damaged or destroyed by faulty
design. You can build and test circuits easily
just by clicking and dragging a mouse.

Designed much like a "real" lab, the pro­
gram has a simulated parts bin, a breadboard.
and various shelf instruments that actually
work. Instrument readings, cncun schematics,
and parts lists can be primed out. The sug­
gested retail price is $299 An add-on con­
ponent model library lets you simulate circuits
more realistically: it's $29 .95. Also offered is a
$39.50 book/disk set. 150 Circuits, an ad d-on
with 150 frequently-used ci rcui ts,

For more information, contact Interac tive
Image Tec hnolog ies, ltd., 908 Niagara Falls
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Model8040 $679._
Multi-FlSlCtioo BenchlPortabie COU'lter
Measures Frequency Period, Ratio, Time
Interval ero Ali'erage,
• Digital Filtering to eliminate fa lse counts-
• Auto Capturel!'J.Jto Hold
• 16 segment SigNI Strength BeYgraph
• Dual SO OHm and 1 .....-.eg OHm I~

ampllfiefs WIth ACJOC Coupling,
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Filter m AtteruMOf
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s..e0p00n

• lntemallExtemal Clock Input
• RS-232 Senet Computer Interface

r-Faster

$229.
Full Range Pocket Sized comer
• Digital Filter
• Digital Auto Capture - Auto Hold
• Stores & Recalls Frequencies
• 4-5 hr. battery operation
· 10 Hz to 2.8 GHz
• 10digit LCD with EL backligtt

n
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Model3OOOA. $329.
Worlds most highly eoeoceo hand held
counter.
• Digital f ilter: Reduces falsecounts

- no loss of sensitIVity
• Digital Auto Capture - auto hold &

store; works even reer strong RF Fields
• Stores and recalls frequenCIes
• 5-6 hourbattery operation
• Fast - 250 million cccoes per second

fa higll resolution - 250 MHz direct

'''''''- 10 Hz to 3 GHz
• Ultra sensitive: bargraph wI 16 segmert

d''''''''• Multi-~ln:tion Co..nter with
FreQXnCY, Period, RatIO and Time:
Interval

• Optional ±.2 PPM TCXo. $100.

Co.....unica..ions,
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(305) 771-2050 . FAX (305) 771 -2052 • 5821 NE 14th Ave, Ft. lauderdale Fl 333:



MADI IN fHI U.S.A

Rl0

5% Ship/HandlinQ (Max $10) U.S. & Canada. 15%
outside continental U .S. Visa Master Ca rd , C.O.D:J

Cash or Money Orders ontv. All scecmcencne anc
prices are subject to change without notice or

obligatio n.

Model 3300 MiniCounter $129.
• Super Compact
. 10 digit LCD -longer battery life
• 1 MHz to 250MHo: direct com!: for high resolution

(1 HzlSecoo::l)
• oYoaximized Sensitivity
• Hold SWItch to kx:k display
• Ni..(ad plugs irto cceo -no soIc:Ierins to d'Wlg( ell itpad::

$995.

$359.

$259.
• Ideal for testing t\NO wfiY radios
• Tone log sottwere available
• Exceptional 2x16 character backlit

display
• Small sue- 1.8' )( 4 5' x4' deep

$149.

• 50 SUb-Audible (UCSS)tones
· 106 Digital (DeS) Codes
• 16 Touch Tone (DTMF) chara­

ters/126 character recall
• serial Data Interface
• Update older service monitors

The R-l0 is a unique FM Communication Test Receiver with security

:100 surveillance applications. 30 MHz to 2 GHz. Measures
deviation and relative signal strength. Demodulates FM

[ unable band pass filter covers 10 MHz to 1,000 MHz. Tunes

: ontinuously over more than 5 octaves. Increase p ickup distance

10 times. Ultimate Security Sweeper.

Model DC440 Decoder

Model APS104

Model R-10

Model CF-802
835 MHz :l::. 10 MHz filter/amplifier. 10 times the pick-up d istance

.......t.en used with our counters or R·1Q.



WinSense helps you optimize the performance
and usefulness of the Windows operating envi­
ronment. The program recommends and im­
p lements setting changes for the more than
350 Windows options. Various INI file man­
agement functions also are offered.

(Photo courtesy SoftLogic Solutions, Inc.)

1000 users are claimed in Scandinavia alone.
Offered by Veikko "Vic' Nieminen. OH1MIE,
the program originally was designed for the
Finnish rad io amateur clu b station OH 1AA, and
it handled a maximum of 27,000 OSOs per log
file (now up to 30 ,000 in version 6.15) ,

The package includes a variety of database
utilities, includ ing programs for OSL manag­
ers , OSL labeling. file manipulation. and for­
mat conversion. Documentation in English and
several Scandinav ian languages is included,
though it's still minimal. The club requests a
donation of $10 for the program.

For more inlormation , contact Rad io Ama­
teur Club OH1AA)Softline, P.o, Box 29,201 01
Turku , Finland ,

aso Simulator and CW Trainers Update,
In previous columns we mentioned the lrmov­
auve OSO Simulator and CW Trainer pro­
grams, both offered by Gote Lotstedt, a
Swedish SWL (SMS-7609), New versions of
both programs now are available.

With OSO Simulator (fig , 2) , by plugging in
your paddle or straight key to your PC's serial
port (or using the keyboard) you can make con­
tac ts with about 200 simulated "computer
hams" in 37 countries and automatically have
their QTHs d isplayed on a world map or on a
map of Europe. You can conduct ordinary
OSOs, exchanging OTH, RST, name , weath­
er , equipment details, job, etc.. or you can run
contests with abbreviated signal exchanges,
You can use the simulator to get some oper­
ating practice before entering the amateur
bands lor the first time, or after a long off-the­
air break , You also can use OSO Simulator as
a game, since your score can be shown after
each session,

Gote also offers CWR (lor receiving) and
CWS {for sending} in new vers ions With these
CW programs you can practice receiving and
sending Morse code The computer checks
each character as you type it on the keyboard
or send it with your straight key or paddle,
errors being indicated visual ly and aud ib ly.
After each Morse session you're shown the
resu lts, as measured in several different ways.
The CWS prog ram even lets you send a

'*.'.'.
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1
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1
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and English and foreign-language c haracters,
including Russian. The $29.95 program is Win­
dows , DesqView, and OS/2 compatible ,

For more information, contact N4ZR Soft­
ware. 2003 Sarazen Place, Reston, VA 22091 ,

OH1AA Logging Software Update. In pre­
vious columns we discussed the Finnish log­
ger that's increasingly being used by Scan­
dinavian and other European pxers : at least

r
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fU e Ed it Ci...,..1t Wi..,1voo Helf'

Shown is a sample fhree -stage amplilier circuit replicated by Electronics Workbench. Note the
on-screen simulated oscilloscope. The on-screen instruments function much like their "real"

workbench counterparts. (Proto courtesy Interactive Image Technologies, Inc.)

Fig, 3- WinSense optimizes Windows IN! file seffings based on recommendations it develops,
or you can safely edit the various control files manually based on an included "knowledg e base'
of Windows information. The program includes a built-in INI file editor, a multi-levellNI file back­
up system, and a unique file management and comparison feature that lets you identify and

analyze differences or changes in IN! files and backups.

termmate-anc-etay-resroent (TSR) prog ram. it
allows you to log or receive packet spots and
send perfect Morse at the same time on the
same PC. The program uses a standard inter­
face tnat's compalible with K1EA's CT con­
testing software, and it keys through any seri­
al or pa rallel port.

Pop-Up Morse has eighl50-character mem­
ories. and it sends the full repertoire of erosions
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ronrrent. Irs a tool for fine-tuning. optimizing.
and understanding each important aspect of
Windows. The program recowreoos and im­
plements setting changes for the more than
350 Windows options, to tune up the IN! files
that control Windows, based on user prefer­
ences and a custom system profile.

WinSense (fig . 3) automatically optimizes
these settings based on recommendations it
develops, or you can safely edit the various
control files manually based on the included,
well-indexed online "knowledge base" of
Windows information. The program includes a
bout-o INI file editor, a multi-level INI Iile back­
up system, and a unique file management and
comparison feature that lets you identify and
analyze differences or changes in INlliIes and
backups. This very useful program is $49.95.

SoftLogic also offers Disk Optirruzerw for
Windows. It safely defragments files continu­
ously while you run under Windows to keep
your disks runn ing fast and smooth. Disk con­
mtaers or defragmenter s that run safel y in
Windows are few and far between. However,
Disk Optimizer claims to be safe to use, even
while other programs are running under Win-
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General Appl ications
And Util ities

Fig. 4~ Street Atlas USA. CD-ROM based software for the IBM PC. offers a map database of
the entire United States. With it you can zoom in on every city, lown. and rural area in the coun­
try Shown here Is a view of the urban area around CO 's Hicksville , New York offices. With high-

er magnifications street names become visible.

f

Two from SoftLogic Solutions. Do you know
how to make changes to all-important Win­
dows information files such as SYSTEM.INI
and WIN INI? For the most part, these files'
contents and manipulation are mysteries to
Windows users, despite their importance to
proper operation of the Windows interface.

WinSense is a menu-d riven software de­
signed to help you maximize the performance
and usefulness 01the Windows operating envi-

sequence and have your "dits and dans" ana­
lyzed graphically and numerically. tonoweo by
a playback of the Morse exactly as it was sent.

The three programs can be purchased seo­
arare'v. The aso Simulator is priced at $24
(U.S,); eWA and GWS are $ 10 each. Shipping
and handling is $4 ($2 in Europe). More details
are available on request for an IRC. Con tact
Gote Lofstedt at Sim-Data Linke. Djurgards­
gatan 71, err. S-582 29 Linkoping . Sweden.

USRad io 377 pt.,u. Gallb,,!)'. TX. 76048
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With Street Atlas USA you may choose to use the standard user inter­
face, which includes a main map screen, a small overview map, and a
pushbutton cootrol panel. Or you may select a standard Windows inter­
face, with the function buttons disp layed on a ribbon at the top of the
screen, to IIlcrease the Size of the main map display, The overview map
and legend can be resized. moved, and turned on and off. (Photo cour-

tesy DeLorme Mapping)

Street Atlas USA includes a direct-printing function which lets you print
maps o( any part of the country at a variety 01 scales from within the
program. The maps can be printed on any cokx Of btack-and-wf1ite

Windows-supported printer. (Photo via DeLorme Mapping)

dows in a multi-tasking envi ronment, by skip­
ping files mat are in use by other programs,

Still , to be completely safe under certain
coootcos. such as when using the "full r8Q(­
ganization" mode, Disk Optimizer automati­
cally but temporarily exits Windows 10 do the
reorganization under DOS rather than Win­
dows. Irs $49.95 also.

The two programs are available from Soft­
Log ic Solutions, Inc ., One Perimeter Road ,
Manchester, NH 03103 (1-800-272-99:Xl).

Street Atla s USA. The new Gateway 66
MHz 486 PC that 1 acquired several months
ago has a bu ilt-in CO-ROM drive, The high­
capacity drive, coupled with the multimedia
and graphical characteristics of Microsoft
wmoowsw. opens up some powerfu l new op­
po rtunities for productively using the PC,

One otuese is the ability 10 use large data­
bases and directories of information, as well
as mapping and graphics-laden software­
data that W'QUld otherwise fill up your hard drive
in a flash . One such product that's both fun and
highly useful is Street Atlas USATlol , Version 2.0
(fig, 4). Irs a computerized street map of the
entire United States.

The CD-ROM based program provides a
highly-detailed. virtually seamless map data­
base 01the whOlecountry. With it you can zoom
in on every city, town, and rural area The inter­
nal database contains more than 12 million
street segments and 1.1 million geographic
and manmade features, including prominent
mountains, rivers, streams, and lakes.

The maps include city and town names;
highway. street. and road names; railroads:
and countless major buildings and monu­
ments, Elevation contours are displayed 10
give you the lay of the land Amazingly, if you
printed out all of lhe 646 MB database at the
highest level of magnification, your map W'QUtd
cover more than 10 rootban uelds!

Street Atlas USA is easy-even fascinat­
ing-to use . You simply type in the name of a
ci ly and state, telephone area code and
exchange, or zoccoe to zero in on any area
or the country. You can then search for any
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street withi n me map you're viewing, In larger
metropolitan areas block address ranges are
displayed, The latest version has a direct-print­
ing function that lets you print high-qual ity
maps on any color or black-and-white Win­
dows-supported printer.

I enjoy Street Atlas USA, and know that pre­
planning wilh it-and having a vehicle
equipped with a 2 meter FM rig- I'll probably
never be lost again when visiting a distant and
unfamiliar area, I do, however, question the
currency and accuracy of some of Ihe map
data on which the program relies: my own res­
idential area, for example, shows both unfa­
miliar and misspelled street names. Otherwise,
the $169 list -priced program is a very worth­
whi le investment.

For information on the program and the pub­
lisher's extensive mapping products (which
include professional mapping and geograph­
ical software and a variety 01 pr inted U.S . and
world atlases), contact Delorme Mapping.
P.O. Box 298, lower Main Street, Freeport, ME
04032 (1-800-452-5931).

In10 Select lor Windows. A PI M, or "per­
sonal information manager," is a special data­
base that allows you to enter. retrieve, analyze,
and cross-reference date. both words and
numbers.A PIM handles "random" bits of infor­
mation you encounter every day, such as
notes, names and addresses, parts lists , pro­
jecl plans, and magazine articles. This Iype of
information often doesn't fit into well-defined
formats as does data that you can place in a
conventionally structured database, but a PIM
can help you deal effectively with this hodge­
podge of stuff.

Info Select is a very capable PIM, both in the
DOS- and Windows-based versions. The pro­
gram jseasv to learn, since it uses a data struc­
ture analogous to the familiar "stacks of paper"
in which we lend to accumulate information

As we po inted c ut in rev iews of the DOS­
based version, the program effectively g ives
you the equivalent of a ·photographic memo­
ry" by managing all the "random information"
that covers a person's home, office, or ham-

shack desk, Features include phone dialing.
wordprocessing, and database func tions: a
computational capability; overviews of your
information; and more.

The Windows version is remarkably simIlar
to the DOS version, but it now has a new inter­
lace mat's very fast in a graphical environment,
as well as being more informative, easie r to
ope rate, and more attrecuve and contiqurable
than its DOS counterpart. The new interface
takes advantage of some valuable Windows
features including Windows-based fonts, cut­
and-paste ed iting. tooeers. and context-sen­
sitive, hypertext help. However, at present
there are no Dynamic Data Exchange (DOE)
and Object linking and Embedding (OLE)
capabilities, and no support for various word­
processor formats.

The program is list priced at $149,95, but pre­
vious Info Select users can upgrade at special
prices. Contact Micro Logic Corp., P,O, Box 70,
Hackensack, NJ 07602 (1-800-342-5930).

XTree Gold and XTree lor Windows, One of
the better "DOS shells" long has been XTreee
Gold . XTree Gold 3.0 is the most recent version
of the popular file management software first
offered in 1985. The new DOS-based edit ion
offers "power user" menuing. viewing , and
lile/archive/disk management features that have
gone well beyond the features contained inV25.
which we highlighted in september 1992.

New features of V3.0 Inc lude integrated
PKlIP 2.0 archiving support for laster file com­
pression and extraction, and new disk-span­
ning features allow easy compression of large
ZIP files to multiple diskettes A new text editor
edits multiple mes.while easily cutting and past­
ing text from one file 10 another. Another handy
feature is "file compare: which lets you cam­
pare the text of two files, highlight the differ­
ences, and automatically launch the text editor
to make changes. Suggested retail is $ 149

Rapidly winning favor with sawy Windows
users is XTree® for Windows. The sophist icat­
ed file and disk management program, now in
Version 1.5 , lets you easily manage all disk vol­
umes, directories, files, and ZIP archives;
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--------------------------M.E.I.
Mosley TA-53-M '0' '0. '2. 'S. 17.20

4 Physical Elements
3 Active Elements on 10. 12. 15. 11 & 20 Meters
Good AII·Around Performance
No Measuring· Pre·Drilled · Color Coded
No Tuning . All Stainless Steel Hardware
2 Year Warranty

Specific.tion end P.lom.ncl DIll

Forwrard lilIin:

10 MelIN' 1.! dbcI.

12 Me'er 1.1 dbd.

15 Meter 8.9 dbd.

11 MeIer 8.1 dbd.

20 Meter 6.5 dbd.

Front-Io-Back Ratio:

10 Meter 16 db.

12 Mew 5 db.

15 Meier 13ob.

17 Meter 12 db.

20 Meter 10 db

Power Rating:

CW 1.5 IW

sse 2.5 Il:W

Melching Syllem: -Q- IIlllkh

Recommended coax: (1IG-8-UIRG-213) 50152 ohm

SWR at reloRlln1lrllllUllIICY: 1.0{1

800m Length: 14 h .

Tutning R1d llll: 14 h . 11 in.

Ret_ndeet Me.l Size: 2 in.

MnimlA'll Element Lltflllltl: 26 It. 8 in.

Anemblad Weillht lapproxJ: 55 Ibt .

Wind surfeee Area lin Iq. fl ,); 6.1 It?

Wind Load (EIAI'and"d 80 M.P.HJ: 110Ib•.

Shipping WeiUht '. pprox.): 66 .....

Shippillll : UPS
W.rr.nly: 2'."
Sale Price: $526.95

(Plus shipping, hBndlillll nd insUrBnte)

The TA-63·M can also have 30 or 40 meters added
to its front Driven element. This 40 meter kit can be
added at any time. The kit for 40 is the TA-40-KR.
The TA-30-1(R adds 30 meters.

Sale Price.......••.......•.....$145.95

(Plus shipping, handling and insurance)

The TA-53-M was designed to give the Ham who would like to have a 3 element
beam on M5 Mbands, but keep the size of the antenna to a minimum.

The design criteria was: 1. A single feed line. 2. A very broad band capability,
which will work with the new solid state rigs. 3. An antenna that was as compact
as possible to justify its use on five bands. 4. To tune it for optimum gain for a
MSM band beam on a 14' boom. 5. To minimize the interaction of the close
proximity of the various bands. 6. Build it to withstand any above average
environments.

We feel this has been accomplished only at the expense of front to back. We
considered this to be the least area of importance considering only one director
and one renector spaced over a 14' boom working on five bands.

Forthe ham that wantsa heavy dUly all around performer the TA-63·M is for you.
It will equal or exceed anyone's 3 element beam on a 14 foot boom in the areas
of gain, band width, and construction.

Even though the beam is on a 14' boom and we consider it a small, light weight
anlenna, it is heavier than our TA-33-M and 2 times heavier than some of our
competitors products. This is due to its extra heavy duty construction. This
anlenna was originally designed 10 be used as a Mlight Mweight Military and
Commercial antenna; and in our COOYl1ercial department it is considered light
weight.

We feel it gives a Ham Ihe best of all worlds in a small package.

'f 10 Meter ,
i 1:2 Meter

... ...
a ., .2 .3 .4 .5 e .7 a 248 .9 2S.0

' 'I I S Meter 5 17 Meter
... I

0 ., .2 .3 .4 .5 18.0 .1 2

1

1
20 Meter

.. .
.I 2 .3 . 4

ToORDER orrequest a free1994 Catalog .. WriteorCaH.'
S00-966-7539 orS00-32& 4016 or SOO-9-MOSLE Y.

For technical information on the TA-53-M or other Mos­
ley products, Call: 314-994-7872or Fax: 314-994-7873.

==~:;:::::=r.
Element to Boom mounting uses
our /1148 Sand Casted Clamping
Block,not a muffler clamp Of

some other galvanized bracket.

Mosley Electronics, Inc., 10812 Ambassador Blvd., 51. Louis, MO 63132
CIRC LE 1S20N READER SERVICE CARD



ANTENNA
OPTIMIZERS
AO 6.0 lIlJtoma!H:llly optimizes anlenna designs
for best ga-.. pattern, impedarw;;4I, SWR. and
iO$()Il/IIl.:oI . A~ uptinlizes Clobiai lpIds.. phased
.,..,.. m....... v., or...., ott. •••""" .......
"" wire or tlDng. AO _ ..~. ..... , ted
MlNlNEC IIIgorillwn loriooipolMld .ccurKY._­
bIy~ IOf .... .,., ..-d .......1«1 mode
for .... ClIPlICitv, AO teah.n!s sturring 3.0
ndaticw. patt_. 3.0 yeomel1Y Bnd~
.......os. 2-D polef and~ plots with
OYeriIIys, lIlJtomatic wire aegmentation . artormrtic
frequency sweep, symbolic dimensiana. symbolic
expressione. skin-effect modeling. current &OUrces.
polarization analysis, ~-fiekl &nlIiy!is. up to 450
Plbes. end~_ menus. $100. AO..ffo 6.0
15700 pubesl. $600. MNC +MNH 4 .5 tassembty
'-'guDge. 480 poDe$. no apum'tII.. or 3-D pat .
temsl. $SO. GUY 1.0 tlPo'Y-wWe " •• ' ,' I. $25.

YO 5.0~ optimizes monobIn:l Yegi
1 ")lIS Ie. m.uimum 101 ••d glin. .....1 pattern.
and mrirTun SWR. YO models steelced Yaojs.
duallMYen~. tapered .......1•• mountJng
brackets, !NIching nelworb. skin eflect .~
ruflection, and eonsuuction tolafances_ YO
optimil:es Ysgls with up to 50 elements f rom HF
to microwew. h runs tuUeds of times faster
than MININEC. YO ill OlIIhllled to NEe for higl
8CaJraCY ..-d has '-" utell."'" widated
egainst ... _l!fWlllS. $75 . YOC 5.0 I .ob!y
1lrq.J8ge. rru;;h fasterl. ' 1CIO.

NECJWires 1.0.eantelylnCldektrueeMh
losses and Iu;Je a'Y8VS. AoItyze ",-ed ndalI;.
delta loop&, wn beIIm• • giant quads. LPOAs. or
entire .,lln'II farms. 1000 segoue"u. $100.

NECiYagls 2.0 provides hiII>ost-accuracy
Vagi 8I1llIy1lOS. Quick pattern synthesla fOf EME
_avs of lrimited $ize . 2000 segments . $ 100 .

AO end NEC e 386 + 381 01 4860X end
VGA; others on any PC. AI R:lude extensive
cb;unenteUon. VISII. Mas1efCard;';;;' ..u•.5. c:hedI.
eastl. at IT"IOrWI' Ofder. Add $ 5 0'01= 1

Btian BMzJey, K6STJ
501% lltyfof, Vista, CA 92084 . (619) ~9824

Ham License
• •Preparation

Wrlttu rm Stu", Manuals
By Gordoo West WB6NOA

No-Code Technician $9.95
General Study Manual. $5.95
Advanced Study Manual $9.95

No-Code Technician fbeory $19.95
By GordOn West, WB6NOA
On fourz-nr. audio cassette tapes

No.code Technician Video Package $29.95
Contains 240 page manual by Gordon West,
Part 97 Rules and 9O-minute VHS video.
Idea) for Instructors!

Morse Code Test Preparation
by Gordon west.WB6NOA
Each set contains two 2-hr. audio cassette tapes .

Code Teacher.. O'5 WPM $995
General Code 3-15 WPM $9.95
Extra Code 12-21 WPM $9,95

Morse Academy sonware ,$9,95
Learn codeat IBM PC'

IBM Compatible Software
Each Wittl 200 page Study Manual

No-Code recnncen $29.95
General Upgrade $29.95
Advanced Software $29.95

Shipping Charge: Add $1 ,SO per ltem
VISA or MasterCardAccepted.

The W5YI Group
P.O. Box 5651 01 • Dallas. TX 75356

Tol Frec 1-800-669-9594
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Info Select for WindowslM handles the problem
of addressing and managing "random infor­
matiOn • The program affords text processing
where windows of text are viewed. moved. and
accessed by content simultaneously, It fea­
tures "pile of paper' note-gathering proce

aoee. (Photo courtesy Micro Logic Corp.)

share files be tween two compu ters; d isplay
directory and file mto mancn in highly flexible
formats. and view datanles in native formats
from over 50 applications. Other new features
include "Speed search- in which you can
quickly access a file or ocectorv just by typlllQ
in the first few letters of the name; a menu to
d irec tly launch DOS 6 utilities; and support for
2.88 MB floppy disks.

Bundled with XTree tor Windows is the XTree
Command Center; it provides comprehensive
and fleXible "tocrbar" capabilities. The toobe-s
you create enhance Windows by letting you
launch applications and run macros when you
need them, no mauer what windows you have
open on your desktop, The custom "Cern­
manoaars" you build can be set up to work
within applications. to supplement or replace
the existing tooibars in many applications.
xrree lor Windows is $99 Special upgrade
prices are available to XTree users on both the
DOS and Windows versoos.

Previously, the XTree product line was 01­
fered by xrree Company, 4115 Broad St. .
Bldg. 1. San Luis Obispo, CA 93401-7993 (1­
800-333-6561) . However , as the result of a
merger late last year> the xtree line now is sold
by Central Point Software, 15220 NW Green­
brier Parkway .150. Beaverton. OR 97006 (1 ­
800-445-4208).

From the Bookshelf

Windows Shareware 500 Book/Disk Set. The
shareware and freeware concepts of software
d istribution ha....e done much to make avenabre
useful DOS programs at a necnco of the cost
of their corrvnercial counterparts, The last two
years ha....e seen the explosion of Windows­
based shareware. But hOw to e....aluate what's
good, what's bad. and what's ind ifferent?

John Hedtke and a team of reviewers have
examined thousands of prog rams, carefully
selecting the most useful and reliable share­
ware. compiling it on three high-density disk­
ettes . and including the disks in the 400+ page

book-disk combo. Windows Shareware SOO,
The book provides ....aluable information on IBM
PC shareware. offers suggestions as to the
best places to obtain shareware software, d is­
cusses checking sotlware for viruses, and con­
siders hardware and software compatibi lity ,
Also included in the book is a free introducto­
ry membership and disk for the popular online
utility sev c e . Amer ica Online.

Although I'm a fan of bookJdlSk packages.
they all suffer from program cosoiescerce due
to long publication lead times: this book is no
exception, However , to partially eliminate this
problem. John hosts a Windows Shareware
500 section on America Online that includes
updates of many of the programs included in
the book. Also . by the nrre this appears. a new
edition should be in the works. And yes. J<ltln
is a ham: he's KD7WS

Windows Shareware 5(X) is $39.95 and IS
available in bookstores. Or contact ventan a
Press. P,O. Box 2468. Chape l Hill, NC 27515
(9 19-942-0220) .

Packet Power. Dave Wolt, W0 5H. sent us
copies 01 his new packet radio newsletter.
'Packet Power ' IrS targeted specifically for
the beginning packet buff and also for those
who have been active on packet for some time
but may have missed some of the important
basics, Dave's mterestmo newsletter includes
basic and advanced operating topics , packet
tips. a system operator (SYSOP) forum. pack­
et BBS suggestions. and considerably more

A 1-year suoscnptco IS $24 from ' Packet
Power," PO. Box 189, Burleson. TX 76091­
0 189 (8 17-295-6222). Dave oilers to send a
free sample issue of his packet newsletter to
CO readers upon receipt of an SASE.

CRB Research Update. In the December
issue of Popular Electronicswe authored a tea­
ture articleentitled "Super Resources for Hams
and SWL's' In it we discussed several useful
and educatiOnal rado catalogs as well as a
number of popular redo resource books and
equipment buyer's uuroes. mentioning some
27 sources in all.

One longtime resource, especially for SWLs
and scanner users , that we over looked was
CRB Research . CRB is. in turn. a source tor
about half of the resources covered in the arti­
cle. CAB has been publishing to and supplying
the hobby cowouncatcos market since 1967.
offering a wide vanety 01 hobby and profes­
sional books and other pu blicatioos to SWLs.
scanner owners, and amateurs. They publish a
large. regularly updated catalog of "neat radio
stutr that's free lor the asking . For a copy con­
tact CRB Research Books, Inc. P.O. Box 56,
Commack. NY 11 725 (516-543-9169)

PHCP Forum Open on Compu5erve. We
have mentioned the ccosouoatco of several
technical book imprints under the Prentice Hall
ba nner, These imprints include Que, Sams.
New Riders, Alpha, Brady , and Hayden. all
familiar industry names in their own right.

Through a new PHCP Forum on the Compu­
serve online service you can access technical
support. disk updates. and additional infor­
mation on books published under these PHCP
Imprints. You can download files. address
questions to the publisher and book authors.
and even presen t book proposals through the
system.

You must. of course, be a CompuServe
member to participate in the town . which can
be accessed in several ways. the simplest
being to type the phrase "GO PHCP " PHCP

Say You Saw It In CO



The Windows version of Info select is Similar to tne OOS edition. BUI the earlier program has
been rewrilten using ocect-onemeaprogramming . Thenewinterface is lightning-fast ina graph­
ical environment, and also is more informative, easier 10 operate, and more attractive and con-

figurable than its DOS counterpart, (Photo courtesy Micro Logic Corp.)

Se,,~n po,,,,~ f,,l

:< ~~ t ~ ..o y) " .. y o
' t o find th..
i I!'fu,·.... llo" yO"
' n ~ ~ d ~u~ry
' day.

,
nc;elJlltlFD ny:

sive tome for you is Allen l. Wyatt's l038-page
Killer DOS Utilities ($39.95). The book is the
OOS counterpart to the equally massive Killer
Windows Utilities, which we described recent­
ly. The DOS edition is a good reference that
hel ps you get a handle on DOS. push your pro­
duc tivity. and automate DOS functions throug h
macros and batch file programming, It in­
cl udes more than 30 shareware utilities.

A second Q ue nne is Using PC Tools for
Windows by Caroline M. Halliday and four oth­
ers. The 792-page. $27,YS book is an authori­
tative reference companion tor the excellent PC
Tools for wmoows software. profiled in a recent
column. The book also provides sure-handed
methods lor efficient Windows management.
data recovery, and hard- d isk backup.

The third and last book this month is Just fo r
you it you're using any form of hard-d isk com­
pression . especially DoubleSpace or Stacker.
It's The Disk Compression Book by Matthew
Harris. The 338-page book tells you most
everything you could possibly want 10 know
about the two popular disk compressioo prod­
ucts. The $19.95 book makes comparisons be­
tween the two formals. shows how to optimize
and troubleshoot them , and describes the use
of various ut ilities.

offers a free CompuServe starter membership
kit and S15 usage credit via a coupon in the
back of many of their books.

More from PHCP. Over the past several
months we have been happy to receive for
review several late 1993 PHCP titles, which we
would like to share w ith you now.

Bearing the Brady im print IS Great Sluff for
Windows. by Corey Sand ler and Tom Badgett .

It's a 394-page book/disk combo that stress­
es making Windows more powerful while hav­
ing lun doing it, Technical details are mini­
mizeo. making the book useful even for the
beginner. Two disks are included that contain
a variety of shareware utilities and applica­
tions. The book is $32.95

Three titles from Que are worth no ting. If
you're heavily into the innards of DOS, a mas-

Wrap-Up
That's all lor this time. gang, Next time more
•Antennas and Accessories' topics 01current
interest. See you then,

Overheard: If you don't understand a par­
tic ular word you find in a technical article, don't
fre t. The article w ill likely make good sense
withoutthe unfa miliar word. 73. Karl. W8FX

W9GR DSPII HamBase 1994
N_ c;illbI! New Program!

Great Circle Beam Heading
.......Bne 3.01 is pecked wim all of the ... t-tu....

you "-"e w... nt<Ing lor:

• Browse by Name,
• Browse by Callsign.
• Browse exported Flies. Th. ow awa, 'OU.
• Export data In all the popular database lormats. mqnltylnll lll......

Address labels: Fixed lormat; OeIim~ed by commas.
tabs. comma-quoles: callsign only.

• Generate maillng Iabela from Callslgn Uata.
• (;oio( menus and popup Help screena.
• Ellport U"a by State, County, and ZIp Code.
• Split dalaNsea to mUlli~ hard drives and floppy diaks.
• s..1TllI Low Prk:e- HaIT&se 1994 is 00y $49.95.

AvaiIabftI in3 112"or 5 1/4" /BM PC formal (spedIy)

"-... -_......... -­•
i·· ..; _ e

-.. """,,,,,--

What is DSP ? DSP allows tne
·construelion· of various Iillers of
great compleXIty by using computer
code. This allows us 10 have easy
access 10 a variety 01 utters, each
pe rtectty optimized lor wha tever
mode we are operating. The DSP II
has been designed to operate In 10
diUe'ent modes. Four filters are coumteec lor reducing interlerence to SSB phone signals
'rom CWo heterodyrlEls and random noise interlerence. Four more fillers operate as
"'briCk-wall" CW bandpass lillers, The remaining two fillers are designed lor reliable
recovery of RTTY and HF packel radio il'lfonnation signals. A single fron: panel switdl
selects any of \tIese liIters. Easy hookup to rigs speaker jack.

• The W9GR DSP /I is the mosl pofNlar DSP on the marlcet­
ThoClsands in use worldwide!

W9GA DSP Fitter $299.95 12V DC Power Supply $11 .95

SOP-GOO j ·Com Transc Iver Control Computer Interface
Make and receive phone calls 'rom your mobile rig or hand~·talkie with
your own personal eutcoatcn. Connection is easy - just hook-up to the
mike and speaker jacks on your base station rig and plug Into the phone
line! Con1:J!ete control is assured through touch-tone access codes that
you set and change at will. Long distance toll access is conirolled by
special code that you set, pnwenting lraudulent usage. All programmable
codes and sel-ups are slored in special non-volatile memory immune 10
power failures. Repeater owners use the SDP-«lQ as wei lor reliable and
solid repeater aulopatches. Power required is 12 sons DC at 100 MA.
Experience lhe freeocm 01 owning your own eutocetch. on you own

'requency. to use when
and as you wish. The
SDP--600 Is made in the
USA and cernes a one
year warranty.

SDP-«lQ Personal
Aulopatch, lully wired

........................$249.95
SDPA 12 voll power

supply unil ....$11 .95

The j-ccm Transceiver Control Computer Interlace is functlonallv Identical to the
Kenwood IF·232C. Icom CT-17, Vaeau FIF-232C, "ran-Tee 305 end Heath
computer interlaces. II will work with all radios and rig control software which use
these interlaces.
• No exlemel poWeI supply is

necessary. The joCOm TC interfaces
reqJire very . nle power for operation.
This power is obtained directly from
the computer CQMM port.

• All electronics are enclosed In the
shielded OB·25 connector hood.
AFI susceptibility and radiation is reduced. $54.95

• Fully sssembled and tested.
• Fully Hardware and Software Compatible. Works with all rig controlled software­

Free shareware disk includedl
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PACKET USER'S NOTEBOOK
CONNECTING YOU AND PACKET RADIO IN THE REAL WORLD BY BUCK ROGERS, K4ABT

The AEA PK-900 and PcPakratt for Windows™

Inthis month's "Packet User's Note­
book" we will describe the AEA PK-900
digital controller and the ultimate acces­
sory lor II-PcPakratt for WindowslM. I've
operated the best of them, and this is no
exception. II is a combination of digital
controller and terminal software that
makes mullimode digital communica­
lions easy and enjoyable.

First of all. the PK·900 cont roller is not
just "another" mullimode or all-mode con­
troller. It is a totally different box of good­
ies. with everything the digital operator will
use lor a long time to come.

Here is a quick look at some of the digit

211 Luenburg Drive. Evington, VA 24550
·Windows is a trade name copyright by
MicroSoft.

al modes and features found in the PK·900:
- AX.25 packet, both HF and VHF with

full gateway capabilities between the HF
and VHF ports.

- Bauoot and ASCII AnY.
- AMTOA/SITOA CCIR Aec 476 and

625.
«Morse code.
- HF weather FAX,
· PACTOR.
Included in the PK-900 are other

receive capabilities which appeal to the
digital amateur as well as many SWL
enthusiasts.

- NAVTEX marine broadcasts.
- TOM (Time Division Multiplex) signals.
- Bit-inverted Baudot RnY.
- SIAM for SWL.
Special features attached to packet.

PACTOA. and AMTOA modes include:

- PacMail mail drop for automatic mes-
sage handling.

- PACTOA maildrop operation.
- AMTOA maildrop operation.
- KISS for TCP/IP operation.
- HOST mode for host operations with

appropriate software.
»Dual port gateway operations with

port access mode as a SYSOP option,
(Inc luded in all PK-900s since November
15, 1993. If your PK-900 was purchased
prior to November 15, 1993. contact AEA
for retrofit and pricing informatlon.)

Enhanced Gateway Operation

The last special feature listed above is not
to be taken lightly, as it incorporates some
distinguishing features not usually found
in the gateway (gateway equals active

."" ..

Fig. 1- (Above left) The opening screen of PcPakratt for Win­
dowsrM after setting program configuration for the AEA PK-900.

Photo A- (Above) The Windows1M display before PcPakratt
is configured for a specific controller.

Photo B- (Left) A bira'e-eve view of the arrangement of the cir­
cuitry of the AEA PK-900. All EPROMs and modem headers

are in the clear and easily accessible.

70 _ CO _ April 1994 Say You Saw It In CO



Spring Savings are

T5-450SlSAT SAVE $50.00

TM·742A: sow output (144 MHz) ,
35W (440 MHz); TM-942A: SOW
(144 MHz), lOW (1200 MHz) ' 101
memory channels & memory bank
system · Independent SOL & VOL
controls to( each band

TH-78A SAVE $30.00

AII·band HF transceiver with
general coverage receiver, with
100 watts s Wonderfully easy to
use, yet high-performance pack­
age · Filter options for superb
receiver performance

Full duplex cross-band
operation - CTCSS
encode/decode built-in
• Alpha numeric display
and message paging •
Wide band receiver
• Sliding keyboard
cover and illuminated
keypad • 52 memory
channels. expandable
10 250 (ME-l option)

TM-742A1942A SAVE $40.00
TS-950$DX

An industry first! So-vOII, MOS-FET
final amplilier and DSP for superior lin­
earity. 150 watts output e AII·band HF
transceiver with general coverage
receiver - Switchable AGe, selectable
IF filters with memory. dual-mode noise
b1ankers. IF notch litter. CW reverse
mode, CW pitch, SSB slope tuning, IF
and AF variable bandwidttlluning •
Built-in CW memory keyer (DRU -2
voice keyer optional)

TM-241A SAVE $30.00

a-watt output from
MOS-FET power module
and supplied 6-volt battery
(TH-22AT:approx. 3 watts,
TH-42AT: approx 2.5 watts).
and s-wart output with
optiOnal P&-34 • Easy
tz-vott operatiOn with PG·
2W or PG-3H cable
• Compact design: 2-3116 x
4-518 x 1 in. • Built- in DTMF
keypad with monitor

r~

•

TH-22AT/42AT SAVE $20.00

Wide band receiver coverage
-GTCSS encode built-in · Three
power settings: 5 , 10, and SOW
-20 tuu-tuecncn memory chan-
nels store everything you need
oMultipie scanning functions

TS-SOS SAVE $50.00
An excecucoer compact, all­
band HF transceiver, with
500kHz to 30MHz receiver '
100 watts' DDS with "fuzzy
logic" ccntrot - Kenwood's
Advanced Intercept Point (AlP)
ensures lop performance with
reduced noise floor



•

. r

Fig. 3- Shown here is a PcPakrart for Windows™ screen capture that illustrates how
the sp lit screens are used to observe both ports of the PK-900. To access either port.
use the mouse to move the cursor to the port screen heading and click on it. You

are ready to use the active port for communications.

Fig 2-ln the illustration above f have both the HF port and VHF portactive. Although
both screens display transmit and receive text. the screen with the TNC 1 PK·900 dis­
played is the window that is active, In this case. it is the top window. I'm in OSO with
Dick, KAiJNSW. Note the PACTOR turnover to KAlJNSW de K4ABT, and the Cut Z.

The turnover is completed using only the PgDn key.

cmd:c k4abt-3
cmd:*** CONNECTED to K4ABT-3
+++ K4ABT AEA Cross-mode Gateway.
Other port (1) is 300 bps packet.

Type? for help,
+++ You are on Port 2,1200 bps pack­

et. Your 10 is K4ABT..15.
de K4ABT·3 (B,C,D,J,L,N,P,S,?) >

When the MHeard function is executed,
not only do we display a list of the most
recent "heard" stations, but we are now
able to identify whether they are TCP/IP,
Netaom. or TheNet stations.

Want to have some fun on HF, then get
the gang together and have a roundtable
discussion .. on PACTOR?! With the
PTRound command set to "ON" the can­
trouer returns to the PTListen mode after
a PTSend transmission . Thus, we can
have PTSend (FEC) roundtable contacts .
This could also provide multiple input
from several stations in an emergency
net.

In addition to all of the above gateway
enhancements, the gateway function is in
itself what makes the feature so useful.
The control operator can set either port of
the PK-900 to handle one mode input/out­
put and set the other port for a different
d ig ital mode input/output.

With this flexibility we are able to set up
a 1200 baud packet port on VHF and a
PACTOR port on HF. A VHF station can
connect to the VHF port 2 and issue a con­
nect request 10 a PACTOR station on the
port 1 HF PACTOR frequency.

The gateway station operator is in con­
trol of access by other stations. In order
for the gateway to be accessible by other
stations on VHF or HF, the control opera­
tor must set three commands as follows:

· XGATEWAY ON
- GUSERS (to a number greater than

zerc--Le. , 2 or 4)
· UBIT 19 0N
The port user, whether on the VHF or

HF port, can decide on which port to exit
via his/her own port select command.
Therefore, we can use the VHF port as a
node. This is done by connecting to the
VHF port on packet. looking at the JHeard
list, and then issuing a connect to anoth­
er station seen on the VHF ports "Heard"
list.

II I connect to the VHF port of a station
that has the gateway features activated,
and I wish to use the HF port to connect
to stations on HF packet. I use the fol­
lowing procedure.

Using my VHF packet station I connect
to the "gateway" station's gateway can-.
K4ABT-3

The connect message tells me thatt've
connected to the cross-mode gateway. It
also tells me I'm on port 2 , and the HF port
is port 1, set to 300 baud packet. To
access the HF port I tell the gateway that

AMTOR and PACTOR signal. The PK·9OQ
will automatically select the correct mode
and display received text or graphics.

Most controllers do have the usual
MHeard feature, but in the PK-900
MHeard is an additional enhancement.

hhhnLUA

communications between radio ports 1
and 2) application.

One example of such a feature is the
addition of the ARXTOA command. ARX­
TOR enables the PK·900 to distinguish
the diHerence between an incoming

n • CO _ April 1994 Say You Saw h In CO
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Beyond your Expectations

From the forge of world-wide competition
comes the new Hustler Spirit series of
vertical antennas.

Designed to win the race to provide the
highest performance and durability
possible, at a price that leaves others in the
dust.

If you are driven to achieve a superior
signal; if you need anantenna which is
virtually impervious to wind and weather;
if you want the best the world has to offer,
catch our new Spirit-and win today.

spirit

CIRCLE 3!)ON READER SERVICE CARD

One Nrwtronics PlaCt
Mineral Wefts,Texas76067
1·800-949·9490
(817) 325-1386

Catch
the

Model Shown: H59-42555for 425 to
455 MHz.operation.
Also Al'ailable: Models for 136 MHz. to2CHz.
al Unity,3, 6, 9lind 10 db gain versions.

YES, I'm interested in the new Spirit.
Please send me your latest Amateur catalog.

N'"" _

Cdy Statt _ Zip _

,..."" - - - - - - - - - -

----._-----------------------------------



EXT.?KER GND/SIIIELD
Fig. 4- (Left) AEA PK-9<XJ to the KDK-2033. Either port of the
PK-9<XJ can be configured for any VHFmode or protocol; thus

3.;-::;; P1 uc ~ CZ1 $) F (l)
either port may beused to interlace to VHF orUHF transceivers.

(j) OJ P T T t--® (j)~Y
Fig 5- (Below left) AEA PK-9fX) port 1 or 2 to the Yaesu FT-
757. Eitheroon of the PK-9fX) may be assigned toHFmode(s)I

TX A F'SK~_ and use.
'-.,~-./

.~

AEA PK-900 KDK·2033
Fig. 6- (Below right) AEA PK-9OO to Kenwood transceivers. The
PK-900 can beconfigured forHFoperation andmode ofchoice,

' F

/ ~ rl/@ @~ / ,
, <,

ij ~~ PTT
(j) ® I

<>- 1\
@ !J ®

f 'i <) ffi ~ IIJ [gJ-
@ cD

~ (j) IIIlIll2l e

I~ IIl fll J ,
® (') ~~ /

GROUND
.JlECill'E. Jill

(~CCY ·l • 13 PIN DUll r.; PI./I D\tI R~OIO PORTI

KENWOOD TS-440 , 450S, 1)40 & 950S 1U AliA PK·\)OO

YA F..SU i'T-757 AEA PK·9(MJ

I wish to exiVuse Ihe HF port 1. To do this +++ DISCONNECTED: WA2PVV at I will receive the following message III send it ·P1'- K4ABT-3 from the PK-900:
de K4ABT-3 (B,C,D,J,L,N,P,S,?) >

PI b MODem was xix
ue DISCONNECTED MODem now 1014 I I

The gateway station responds with:
A similar scenario can be set in the We begin 10 understand how Ihe

+++ Cross access to Port 1, 300 bps gateway to allow cross-mode connec- MODem command can control which
packet. Your ID Is K4ABT·15. tons between VHF and HF modes using: mode is applied to which port. As anoth-

de K4ABT-3 (B,C,D,J,L,N,P,S,?) > er example we can select a different
- Pacxet in > Packet out modem for port 1 without affecting port 2

Now that I'm on the HF port of the gate- -AMTOR in > Packet out by entering at the cmd : prompt:
way station I can look at the JHeard list 10 - PACTOR in > Packet out
see what stations are active on the gate- - Packet in > PACTOR out MODem 11 <enter>
way's HF frequency. - Packet in > AMTOR out

The PK·900 responds with:
J That's Just For Openers

MODem was 1014
The gateway station responds with: As if all the above features were not MODem now 11/4

enough. there's more.The PK-900 has in-
••• •••• •• ••••• •• • p2 K4ABT tema! modem headers to allow the addi- Likewise, to change the mode of port 2

• •• •• •• •• ••••• •• • p1 WA2PVV tion of9600 baud modemstavaitabte now without changing the mode of port 1, we

• •• •••••• ••• •• •• • p2 KD4HVZ-7 NIR from AEA). Without giving it any thought, enter the following at the cmd: prompt:

••• •• •• •• • •• ••• •• p1 WA2LKI I went ahead and installed the 9600 baud
......,.. •••••••• p2 KD4BNQ·7 NIR modem into the internal modem header. MODem 13 <enter>
de K4ABT·3 (B,C,D,J,l,N,P,S,?) > Table I lists the modems and the asso-

ciated ports that are Included in the AEA The PK-900 responds with:

The JHeard display allows me 10 see PK-900 as received. Any modem shown

who is on the VHF (P2) port and a list of in the list may be initialized within the PK- MODem was 1114

the calls that are active on the HF (P1) 900 simply by evoking the number of the MODem now 1113

port. I can now issue a connect request mode, or modes, with Ihe "MODE" com-
mand. For example. it I want 10 operate A nice feature of the above becomes

to any of the stations that are displayed
at 300 baud HF packet from RADIO port apparent when we have both ports active

on the Pl port.
1. and at 1200 baud VHF packet from during contests. This allows us to view the
RADIO port 2, simply type the following local VHF OX spotting network on port 2

c wa2pvv command in at the CMD: prompt: while actively contact ing stations "spot-
led" on HF port 1.

WA2PVV bUSy MODE 1014 <enter> The port identifiers allowus to view both
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a ffordable ,
•

etkocpruoyn•
I

LOlN, LOlN Price.
OUTSTANDING
FEATURES!
• Unsurpassed Intermod rejection
• Frequency coverage
• 130-170 MHz RX
• 144-148 MHz TX
• Multi-function,

full keyboard operation
• Built-in OTMF paging/coded squelch
• Operates from 5.5 to 16 vee
• External DC jack for 13.8 volts
• 5 watts output with optional

CNB152 battery
.2 watts with CNB151 battery
• Three power levels (L, M, H)
• Two banks of 10 memories;

total of 20 channels

• One call channel
• Pause and busy scan
• Seven scans: MHz segment,

designated range, all band
frequencies, memory 1-10,

memory 11-20, specific memory
channel, and all-memory channel

• One touch squelch-off button
• Battery save mode
• Automatic power off
• CTCSS encode/decode standard
• Splash-proof construction
• Rotary channel selection
• Direct keyboard input
• Keyboard lock

Other HT's that share batteries and
most accessories with the C158A:
C228A (2m/220), C528A or C558A
(2m/440), and C628A (440/1.2 GHz)

OPTIONAL ACCESSORfES:
CA W t50 mobife power cabfe, CBnSt battery case
(6 pcs.), CHPttt headset with PIT, CHPt50 VOX
headset. CLCt5t standard case. CLCt52 large &1Ise,
CMBttt mobife bractet, CMCt50 mobile chargel,
CMPt15 speaker mic. , CMPttt large speaker mtc.•
CNBt5212V600MAH battery, CNBI53 1.2V
1000MAH battery. CSAtB1A rapid charger.

For more lnlormallon on th is and other STANDARD
producls, please eemect your nearest STANDARD
dealer. Specifica tions, price and lealures are subject
to change withoul obllgal ion or notice.
STANDARD
AMATEUR RADIO PRODUCTS, INC.
P.O. BOX 48480
NILES. ILLINOIS 60714
TEL. (312) 763-0081 FAX (312) 763-33n

CIRCLE 114 ON READER SERVICE CARD



Table J- The modems and associated ports that are included in the AEA PK-9CXJ
as received.

Switching between ports and streams is
just as easy as the other operations of the
PK-9OO, especially while using PcPakratt.
Simply click on the TNC icon and select
the port to open and you are there.
Changing streams is just as easy.

To operate with more than one stream
or QSO going on at the same time used
to mean a test of the operator 's level of
sanity . With the PK-9OO/PcPakratt combi ·
nation the drudgery of stream switching
is no longer a challenge.

As a matter of interest, port switchmq
has attained new prominence in the PK­
900 when used in conjunction with the
PcPakratt for Windows software. To ad­
dress the port to can, move the cursor to
the TNC icon, click on it, and select the
port to open.

If you wish to have both ports ac tive,you
may do this too. PcPakratt and the PK-900
allow the use of dual or split screens for
this use. Even multiple screens are used
when both ports are activated, and multi­
ple streams are in use (fig . 3).

Summary

Photo B is a b irds-eye view of how well
the ci rcuitry is arranged. All EPROMs and
modem headers are in the clear and eas­
ilyaccessible.

I could continue relat ing the good
points of the PK-9OO and the Pcr'akratt for
Windows, but it is most enjoyed when
experienced first hand.

For more information about the AEA
PK-900 and the PcPakratt for Windows ,
contact an AEA dealer, or call or write to
Advanced Electronic Applications, Inc .,
P. O. Box C2 160, 2006 196th SI. SW,
Lynnwood. WA 9a036 (literature requests
800-432-8873, or d irect 206-774-5554).

I hope to see you at the CO booth at
Dayton! Unti l then ... Happy Packeting !

de BucK4ABT@WD4ELJ.vA.USANA

River Crossing and " Stream
Switching" Made Easy

injects the Ctrl Z, all in one keystroke . Now
this is keystroke multiplying al its best
(see fig . 2).

I've given you this example of one of the
many nice features found in PcPakratt so
you can get some idea of how much
thought was put into the writing of this ter­
minal program for Windows. There's no
question about it PcPakratt is written by
the digital operator for the digital operator.

PcPakratt transfers binary files and
automatically captures incoming binary
faes. Everything is mouseorkeyboard cur­
sor driven. For the greatest ease of oper­
ation, it is best to use the mouse, so two
comports are essential if you are using a
serial mouse--one for the PK-900 and one
for the mouse con trol. II you are using a
buss mouse, address it accordingly.

Port 2
1: Internal 200: 1070/1270
2: Internal 200: 2025/2225
3: Internal 1000: 1200/2200
4: Inlernal1ooo: 1200/2200 eq.
5: Internal 200: 11801980
6: Internal 200: 185011650
7: Internal 800: 2100/1300
8: Internal 800: 2100/1300 eo.
9: Internal option

10: Modem disconnect header

Just A Glimpse

I'm not about to give a complete account
of every feature found in PcPakratt for
Windows because just when I think I've
found or used them all, another one pops
out. On-line "Help" windows are available
on all functions within PcPakratt. In addi­
tion, a well -written and well -illustrated
hard-copy manual is supp lied with the
PcPakratt software .

I'll make this brief , but I do want to give
you some idea of how easy and accom­
modating PcPakratt is. The PACTOR ope­
ator will understand and relate to the fol­
lowing description immediately.

When operating PACTOR, we all know
what happens when we stop sending a
string of text and turn control over to the
other station. We type in the callsign of
the station to which we are connected ,
then "de K4ABT" (or your call) and press
<enter>. Then we send a Control Z (Ctrt­
Z) to give control to the other station . With
Pcr'akrart this is not so!

All this is handled by p ressing only one
key, End your transmission as you usual­
ly do, but don't type in the connected sta­
tions call, don't type in "de your call," and
don't look lor and combo-press Ctrl Z.

Simply press the Page Down key (Pg
On). The PgDn key does it all. It collects
the causrcn of the connected PACTOR
station, and then adds "de your call" and

execute within minutes. The correct time
zone and whether or not the user is in a
"daylight savings" time zone must be
included so that PcPakratt will display
and log the correct time and date to the
connects.and contacts.

When we first execute PcPakratt it will
display a screen that resembles the illus­
tration at photo 1. The screen d isplays a
stack of the AEA digital controllers . Pc­
Pakratt is presenting the user with a dis­
play of the controllers with which it works
best. As soon as you "cuck" on the OK.
you are presented With the first setup
screen.(Although PcPakratt is mouse dri­
ven, it may also be operated using key­
board commands.)

Now you can
do something

about
the weather

AC"n'AJ. un: , ..- .....

Port 1
1: FSK 45 bps 170: 2125/2295
2: FSK 100 bps 170: 2125/2295
3: FSK 45 bps 200: 2110/2310
4: FSK 100 bps 200: 2110/2310
5: FSK 100 bps 425: 2125/2550
6, FSK 100 bps 850, 2125/2975
7: FSK 100 bps 850: 1275/2125
8: Analog 90012500
9: FAX 1300/2100

10: FSK 300 bps 200: 2110/2310
11 : FSK 1200 bps 1000: 120012200
12: Morse 750

• Yolnd Speed
and Ilireeticn
(40 It cable) •
• Tempenlute
(25 n. cable)
Chill Factor •
A1amIi . HigtW
low,/tilllesl
~·Metriel

English · Op­
Uonal aelf-('mpt)ing rain gauge • 3tkIay IIIOfM')' back
guarantee · 0fie.}Ul" 'II'ImlIlty

HOME WEArnER STATION •••••• Only $ 1 79 .0 0

Add, Seeond ~'bo&rdIDi"P"" U-.lt...Onl1 $69.00

S~1 Add our PC DATA LOGGER Only $69.00
Del. In lIS, odd l8.2S ohippillll" iNuJarIoe. SJ odd n Iu.

For informatlon or to order with \1SAlMC;
IJ..FREE 1-80o.USA·PEET (872-7338)

FAX ordel'8: 908-517.01169
Or ~nd check, m.o. or credit card 00. and exp. dllte to:

We now have the ultimate accessory for
the PK-900--0r for any AEA digital con­
troller for that matter . It is called PcPakratt
for wlndowsrv . I've found this terminal
program, which runs under the Windows
environment, provides ease 01 operation
and great enjoyment.

PcPakratt installs easily from the Win­
dows Program Manager and is ready to

OurULTI~ETER11Weather
Station protectsyourequip­

ment, gives you up-to-the-sec­
ond data to t ransmit on

SKY\VAR and A.R.E.S. networks.
Te lls you when high winds threaten so

you can crank down you r tower and safe­
guard other equipment. You get ove r 20
weather functions:

port packets on the same screen, at the
same time, thereby enabling simultane­
ous port connects and communications.

Enter PcPakratt for WindowsTM
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The Source for everything
you want to know

about Amateur Radio!

Please add $4 S!H.
FREE sh,ppmg for orders over $50.

_ _____ ___ _ _ _ _ _ _ Exp.Dcte _

____________ _ _ _ _ _ (oll,;gn _Name

Check/Money Order Enclosed _ (make checks payable to CO Communicarions)
Charge to my: _Me _VISA AMEX Discover
Account #

r---------------------------------,
I QTY TITLE UNIT PRICE TOTAL PRICE I
: 1994 Amoleur RadioAlmanoc $19.95 $ :

I Shipping/Handling I
Total

Get in on the action! With over 500 pages offacts, figures, tables and information on
Amateur Radio, the 1994 Amateur Radio Almanac is the authority.

Now from CQ, the Leader in Innovative
Amateur Radio Products

Th S
.You m Review

• Rules & Regse ouree 'R''''''''B'Th'
Biggest, Fastest, Furthest • Geographic Slats
• Propagation. Awards. Eontests e Space
• Postal Regs. Useful Tables. Silent Keys
• Thousands of Fact.~ & Figures

Address _

City State Zip _

Please mail your orders to:
CQ Communkations, Inc., 76 North Broadway, Hicksville, New York 11801-9962 FAX: (516) 681-2926

ORDER TOLL FREE (800) 853·9797
L ~w~~~~~~~/~:~ ~
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Daiwa PSI40U
13.8 V, 14A PowerSupp'I
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don't waste either one!"

Call, write or fax for a FREE
copy ofour latest catalog!

Bird Model 694
1000 Walt Termaline® RFAbsorption Wattmeter

Military Cost Was $975
'250
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512 MHz Tuner/Counter '199
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MATH'S NOTES BY IRWIN MATH, WA2NOM

•
WHAT'S NEW AND HOW TO USE IT

Another Micropower VHF Receiver

Firs! I would like to thank all of you who LI MITE R OUT MIXER '" BIAS
have written regarding the SL6655 chip
described in the December 1993 column.

QURD CO il MIXER '"By this time everyone requesting the ap-
plication note from me should have

HUO IO ."' N. C•received one. and I am now out of stock.
Any further discussions will have to be
had with the manufacturer. GEe Pressv ,,, LIMITER "Semiconductor, who can be reached at S L66~9

1500 Green Hills Road , Scotts Valley, CA GRO UND LIMITER '" OECO UP Ll HG

95066 (408-438-2900). There are also a
number of GEe Ptessy distributors who RF 1NPU T LIM ITER FEEO BACK DECOUP.
may be able to help; Pioneer (in several
states) is one of the largest. BAND GAP RE F . RS S I OUT PUT

In the future, please do not forget the
stamped, self-addressed envelope when

MIXE R OUT REF . MIXER OUT
requesting information. When you have to
answer so-pros letters, it really helps! I will
answer 100% of the letters that include an Fig. 1- Pin connections for the $L6659 (top view),
SASE, bull may not answer the rest, so
please understand! Thank you all also for
your kind and encouraging words and
good wishes.

~, ,.:1;'* ~j:
..

Since there seems to be so much inter-
est in this sort of device , I will try 10 cover .J;"+others in the months to come. This month •
I thought I would briefly describe a cousin ~"'". .';' ~ ~ ~A;-chip from GEe Plessy, the SL6659. This

"- •surface-mount device provides solid op-
eraton to 200 MHz, covering 2 meters in • • • "* "*"'"the process, but requires that you build a " •
separate local oscillator. You may even ~ """ ~ ~be able to squeeze it to 220 MHz, since
the mixer is rated to 300 MHz. Fig, 1 " " " " " " .. •
shows the b lock diag ram of the chip, .,
while fig. 2 shows the schematic of a 173 "'... •
MHz VHF superhet using the chip.

Luckily, Ptessy has provided a suggest- • • • • • • , •
ed circuit board artwork and component ~ ~layout for a demonstration receiver, and • n"-these are figs. 3, 4, and 5 shown here. The -

J
~

overall dimensions for the artwork (for seal-

1"9" \:, e>.* u
,;; ~'ing purposes) are 27/ 16' x 37/ 16". The result- ••• ••

ing circuit, shown in these figures, is a sin- .,
i:11¥ u e..gle conversion superhet with the following .'1' C> l ~ .I-€ ~

speci fications (measured at 50 MHz): ~ •.+
Sensitivity-3 uV at 12 dB SINAD. -Supply voltage--2.5--7.5 V @ 1.5 mao ""'Recovered audio output-75--125 mv.

This may not be state-of-the-art, but look
at the size and simplicity! "' ,- u ,- " ,.", ", ,.,., c , o.-.. , ~ ~ ..... " s... eo< ,... "

,,,...
If you do build the circuit, alignment is "'

,..,
~ """ '" s... coo ,.... "'-

achieved by loosely coupling a VHF fre- "' 0>", " '""" e- '... coo -"' ,~ ~ .- cs ,~ CO> - " .....
quency counter to pin 15 and adjusting "

,..,
~ ,- co ..... coo ... e.-

"'
,.., co ..... coo '''''C1 for 'fine tuning" of the desired oper- " "'" co ,~ cse . '7nl' '" BFS17

" ,~ co ,.... ", ''"' "" BFS17
ating frequency. A low-frequency scope '" ,.... coo '" cea ,"
is then connected to pin 13 and an un- e,. ..... ", '"'co> '"'modulated carrier of -50 dB (at the oper-

Fig.2- Schematic and parts list for receiver. Note : All components are surface mount
clo CO magazine except for the crystal and ceramic filter.
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~RC
Fully Automatic MOSFET

HF LINEAR AMPLIFIER
·1 KW No-TuNE POWER AMPLIFIER
·48 MOSFETs SINGLE ENDED P USH-PULL (S E P P ) DESIGN
• B UILT-IN A UTOMATIC ANTENNA T UNER
• HIGH-EFFICIENCY SWITCHING POWER S UPPLY

430 Pa rk Ave, 2nd Floor New York. NY 10022
Phone : (212)355-1180 Fa x : (212)319·5227

Telex ; 961114 JAPAN RADIO NYK

-high-speed automatic anten \;;;...';'~;:::::::::
with memory capacity of 1820 cha ..
nels for instant QSY. Plus a high
efficiency switching power supply _
(SOV-264V) with power factor cor-
rection to supress AC line currents,
an automatic antenna se lector for
up to four antennas and a wireless
remote cont rol unit.

[JRC) dfi(3tUlRadio Co.,.l'Jd.

The JRL-2000F is the world's first
MOSFET HF linear amplifier,
designed using the same high tech-

'- oology found in JRC's professional
high- power radio transmitt ers.
Featuring a heavy-duty power amp
that incorporates 48 RF power MOS­
FETs to ensure low distortion and
clean output up to 1.000 walls (100%
duty cycle, 24 hour) SSB/ CW, plus a
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Fig.3-PCboardcomponentlayoutdiagram(shownactualsize}. Rg. 4- PC component side layout artwork (shown actual size).

Fig. S- PC board ground plane layout side (shown actual size).

aling frequency) fed to the RF input C15 is then adjusted for
maximum 455 kHz output on the scope, and you are ready to
receive. L4 is then adjusted with an ac tual received FM signal
for maximum recovered audio. For those interested, an ASSI. or
received signal strength indicator output, is also provided and
may be used by connecling a 100 uA full-scale meter between
the ASSI output and ground.

Other crystals may be used with appropriate adjustments.
I would be very interested in receivers built with either this

chip or the SL6655, and look forward to the results of your efforts.
73, Irwin, WA2NDM
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(407) 778-3728
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It you're lOlJl(ing for an antenna thai
can outperform the ottlers alii give

you the edge. you 're looking tor a
GAP. The CtlaIIenger OX-VIII is the
reYOIutionary design that answers
your demandS tor multi-band ccea­
tion and unequaled efficiency with
lOw noise, This is the technology
that eliminates Earth loss. GAP
delivers lrom an elevated teed; your
power coese't disawe,ar into the
ground. PIll it up. Turn it Oft No
tuning. Mo trustJaocWL GAP de~.tI1i

everythtng but the tesses. And ­
GAP deIi.ers at a fraction 01 the cost
of the "so-calec " compelltlOfl

The Challenger DX·VIII
1010 .... zo. lSo111211 10. .. l.

An Antenna with No Earth Loss?
Yes•..the ans_er Is GAP'S
revolutionary technology.
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THE ANSWER IS GAP TECHNOLOGY. THE ANSWER IS GAP nCHNOLOGY
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FRG-I00B . SIntwave~ 'It
ANTIltNAROTORS
G-400RC • Light/med.duty. 11 sq. ft.Cl.OSEOOT $249-
G-500A . Elevation rotor, 12 sq. ft 'It
S·800S • Medlhvy dUly, 21SQ. ft•• 4500 rot. 'It
G·800SDX . Medlhvy dUly,21sq. It, oresets.. 'It
G·1000SDX • HD. 21 sq. tt.4S00 roVpresets•..... . 'It
G·2700SDX • HD, 34sq. ft.4500 rot/presets 'It
6-54MB • Light/me<!. II sq. It.azlel combo 'It

YAESU Coupon Promotions!
$100 Off FT-IOOODlFl-IODO · fT-89llATIFT-890

FT-9901fT-99DOC
$50 Off FT·2400H · FT-747&x • n -840
$25 Off FT-530 · FT-5100 · FT-5200

$20 Off n -2200

Coupons food through March 31, 1994
except FT-2400H (Ihrough May I, 1994)

YAESU FT·411E (Cl . 2m, 140-1 S0M Hz (ll ), 140­
174MHz (n). 21lw FM HT. LCD, keypad and rotary-dial
frequency entry, Slf"h2lf'w xIJ!"d, .85Ib 'It

YAESU FT-811 (A) • 'eN,430-450 ClRBEOOT $2S9ti

YAESU FT·911 (A) . Iw, 1.2GHz 'It
YAESU FT-416 . 2m HTlbatVchgr, black 1Pf£IAl. 'It
YAESU FT-816 . 440MHz HT/battlchgr, black 12'

YAESU FT-410 (8) • 2m1440MHz, 2.3w, FM HI Similar
to FT-4ll18l1 . $imult. receive, both bands, 42memo­
res. 6Jr'h xlJrw. llrd•.88 Ibs ........CllWIIIrr $354­
FT-470-$25 Coupon until sold out (Net $32!J'11)

YAESU FT·815 (0) . 70em, 'lN, 43D-45OMHz receive
andtransmit. Dual VFOs. 41 tunable memories. 2%"'"
I Sy."h xl %"d, 1 2~ oz CliENT $32!J'11
Following are similar to FT-815 but withnut TTP
FT-2&125 . z-meters. 2W. 130-174MHz receive and
14 0~I SOMHztr ansm it 'It
FT-26/21 . 2-meters, SW, 130-174MHz receive and
140-150MHz transmit 'It
FT-76125 . JOcm, 2W, 430/4S0 MHz 'It
YAESU FT-23R-l1 (E) • 2m FM HT2.Sw uuput, rotary
dial frequency entry, LCDdisplay. 10 memories. scan-
ning, priority.4Wh 12l" x tWd. lib 'It
FT-23R-12 . asabovebut 2m, Sw 'It
FT-33R • 220 MHz FM, Sw 'It
FT-530 . 2m1440 FM HI wlTTP 1PEaAl. 'It
SE"? FT-I1R (2m) and FT-41 R(440) Handhelds 'It

Iii

YAESU Fl-7000 · Solid-state. 160-12M. linear with
built-in automatic antenna tuner and power supply.
7aw drive for 600w output. Full break-in for CWo HF
Packet andAMTOR. Auto, selection of 4 antennaswith
opt unit. 5'h x15'w xIS"d, 66 Ibs 'It

YAESU n -136R • AII ·mode, 2M1430 multi -band
VHFJUHF. Optional. modules for 5OMHz, 22OMHz, and
L2GHz. lCrN on 50MHz and 1.2GHz, 2SW. on 2m and
440 MHz. Buill-in Ii:. ps. or 12V DC w/optional power
cord. Slf'hx14Jrw x lllrd, I9.8 1bs 'It

Mit II 's 2\'lW. FM. SSB/CW
portable. Req uires f2V DC @
1.lA, or opt. battery case with
9 (C) cells or nicads. OTMFmit
wi th up -down control , dual
VFOs, 10 memories with scan.
Offset tuning, LCD display.
2W'h6Wwx7W'd, 2,6Ibs,

FT-290R MK II • 2meters, 25W 'It
FT-690R Mk 11 · 6m, SO-54MHz.1OW ...........•.• 'It
FT-790R Mk JI . 430-4SOMHz. 2SW 'It

YAESU FT-52 0 • 2m/4 40MHz FM mobile. Covers
140-150 (00, 140- 174 (rx) & 430-450MHz. 32 memo­
ries, CTCSS encoder. (2 m) SO/SW. (70c m) 3S/SW.
Cross bandfull duplex. DlMFme,detachable front panel
for remote.5VJ"w . I%'hx6"d.2Ibs IPECIAL 'It
FT-5100 . Like S200 wlo remote feature 1PECW. 'It
FT·6200 . 35110w, 440MHzlL2GHz 'It
FT-2200 . SOw 2mFMxcvr wffiP mic 'It
n -1200 • 35W440MHzFWITP 'It
FT-91 2RH . 1.2GHz. lOW. 12VDC@4A 'It
YAESU fT-2400H • Rugged 2m FM mobile.
SOW/25W/SW. Receives 140- 174MHz (l40-ISOMHz
h ). 31 memories. CTeSS encoder, 5 scan functions.
Programma ble call channel, auto. offset. Backlit
OTMFmit. 6-... IWh I 7'd, 11l lbs IPECW.'D'

YAESU FT-1400H . 35W 440MHz FM .•.•.. ........... 'It
FT-712RHT1C8 • 3SW440MHz FM ... CI OIFQIn $30!J'll

OVS-I . Memory module for 712. CllWIIIn 4!J'11
Du~ 10 fordgn curnncy nuctuat~pl~

11' Can Toll Feee fOf Prices.
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YAESU FT-990 • 100W- all mode 1 60~IOM HF
transceiver with 1 00kHz ~30MHz receiver, 99 memo­
ries. Built-in antenna tuner and AC power sUPP-3:
12h. 4lrh x I l !Ir'd,30 fbs IPEQM.
FT-9900C • ttJN:. ps orCNfilter JPEaAL 'It

YAESU FT-141SX . Compact 100W, 160-IOM SSBlCW
base or mobile tran sceiver wit h 100kHz-30MHz
receiver, andoptional FM transmiVreceive. 12V OC @
20A. 3X"h . 9Ww x9ll"d, l lbs 'It

YAE$U FT-1000 • 200W- 9-ba nd. all -mode HF
transceiver with 100kHz-30MHz receoe. 99 memo­
ries, built-in antenna tuner with memories. Built-in
ACps. 6'h x 16"w x IS'd, 58Ibs ....,...... SPECIAl 'It
YAESU FT-10000 . Deluxe version with dual band­
pass filter for crossband receive. temperature com­
pensated crystal oscillator, 2.4kHzl2KHz SSB fillers
and 500HzCWrtal filler SPECIAl 11'

YAESU FT-6SO • IDOW - 6, 10 and 12 meter all mode
with 24.5-56.0 MHz receive. lOS memories: 99 for
channels,4 programmable scan memories and 2pri ­
ority cbanres. Built-in AC supply or 12V OC.@ 18A.
Slf'h xII lf'w x I IWd, 18 Ibs 'It

YAESU n-890 • 100W I60- I Om all mode
transceiver with 100kHz-30MHz receiver. Optional
internal automatic antenna tuner. 13.SVOC@ 2OA.
9X.."w x3)f'. 9lrd. 12.3 Ibs.••••••••••••••••............... 'It
m:su FT-8901AT . w/arrt tuner 'It
.,\'£ W! YA£SU FT-840 • HFtransceiver 'It

WICKLIFFE. Ohio « 092
28940 Euclid Avenue

Phone (216) 585-7388

1-800-321-3594

Order Toll Free: 1-800-558-0411 FAX: (414) 358-3337

AMATEUR ELECTRONIC SUPPLY ~c
5710 W. Good Hope Road; Milwaukee, WI 53223 • Phone (414) 358-0333

AES' BRANCH STORES ,~,
ORLANDO, Fla 32803 CLEARWATER. Fla 34625 LAS VEGAS, Nev 89106 ~
621Commonwealth Ave 1898DrewStreet 1012 N. Rancho Drive ~
Phone (4011 894-3238 Phone(813) 461·4261 Phone (702) 641-3114 .~
1-800 -327-1917 No To ll Free line 1-800 -634-6227 Since I !157



Radio FUNdamentals BY BILL ORR, W6SAI

THINGS TO LEARN, PROJECTS TO BUILD, AND GEAR TO USE

A Short-Boom 3-Element Yag;
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Fig. 1- Short-boom (12 foot) Yagi provides 5.07dB ga in and23 dB front-to-back ratio.

A n interesting antenna design that can
be investigated by the K6STI Vagi Optim­
izer is a sbort-toom Vagi.A3-element, 20
meter Yagion a 12 fool boom sounds very
attract ive. A single section of 2 or 3 inch
diameter tubing can be used for the
boom, eliminating the boom splicing usu­
ally required for a longer boom.

Accord ingly, maximum element spac­
ing (reflector 10 director) of 11 feet 8 inch­
es wa s chosen, and element lengths and
spac ing were iterated by the Optimizer
program. After 803 iterations, the pro­
gram provided a design wh ich exhibited
a gain of 5.07 dBd at the design fre­
quency of 14.1 5 MHz, a tront-to-back
ratio of 23 dB, a reedpoint impedance of
about 15 ohms, and an SWR figure o! bet­
ter than 1.6-10-1 over a range of 300 kHz.
The free-space polar plot of the short­
boom array is shown in fig, 1. This is not
too shabby .

Antenna operating parameters are
shown in fig. 2. The upper-left pial shows
power gain,which runs from 5dBd at 14.0
MHz to 5.5 dBd at 14.3 MHz. The upper­
right pial illustrates the very reasonable
value of SWR across the design range.
The lower-left p lot shows that front-to­
back ratio peaks at nearly 25 dB around
14.11 MHz. The lower-right plot shows
that teedpoint impedance is about 15
ohms at the resonance frequency; this
value can easily be matched by any of
the popular systems . Antenna d imen­
sions are g iven in fig . 3.

All in all this is a good, practical design.
However, it must be pointed out that
ref lector to driven element spac ing is
tight, and movement and vibration of the
elements may show up as slight varia­
tions of SWR when the antenna flexes in
a heavy wind.

Compared to the wide-spaced a-eie­
ment14 MHz array on a 24 foot boom dis­
cussed last month , this little antenna has
about 1.04 dB less forward gain, and sac­
rifices about 5 dB in front-to-beck ratio.

It is interesting to compare this anten­
na with the z-eiemeru Vagi discussed in
an earlier column. The big advantage of
this little antenna over the 2-element job
is not in gain, but vastly improved trout­
to-beck ratio!

48 Campbell Lane, Menlo Park, CA
94025

Fig. 2- Top left: gain vs frequency. Top righ t: SWR vs frequency. Bottom left: front­
to-beck vs frequency. Bottom right: feedpoint impedance vs frequency.
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Government/Commercia/Inquires Invited

o

• Buy Direct and Get th e Factory Price
• N o-Risk 30 Day M oney-Back Guarantee* '
• Expert Mvice
• legendary Service
• Now taking trade on u sed TEN-TEC gear.

FACTORY DIRECT $2385·

'Plus shippirt9 and handling
• 'Customer pays shipping both ways

Ask anyone who uses a TEN-TEG unit, and you'll begin to
understand our customers' nearly fanatical loyalty. There
are many reasons for it. And the superior perlormance of
the Omni-VI is just one of them. At $3,000, it would be a
bargain. At just $2,385, it's a steal. Order yours today,
factory direct with our no-risk 30 day money-back
guarantee. And start feeding on the weaklings.

Telephone Hours: 9:00 AM - 5:30 PM Eastern

1185 Dolly Parton Parkway
Sevierville, TN 37862 USI\
Office: 161S/ 453-7172
Fax: (6151 428-4483
Repair Depr.: (6' 5/ 428-0364

l liilr
TEN-TEe

Even under the most crowded band conditions, the
TEN-TEG Omni-VI receives the weakest signals loud and
clear. Signals the competition can barely hear. In tact, the
"weaklings" are the Omni-Vl's meat and potatoes. That's
because our advanced crystal mixing virtually eliminates
phase noise. And the meticulous design provides much
more usable dynamic range than the competition. But that's
not all the remarkable Omni-VI has going for it.
o Superior receive selectivity eliminates the strongest
interferencefrom even the closest signals. And you can
select the optimum amount of filtering tor different band
conditions.
o At the touch of a button, our proprietary OSP Automatic
Notch Filter instantly and automatically eliminates
interfering carriers in the passband. Not just one carrier,
but allcarriers.
o The fastest, most comprehensive PG Inferface in the
industry minimizes frustrafing time between commands.
And our renowned SPORT interface offers selectable 1,200
- 19,200 baud rates.
o The Omni-VI also has 100 memories and scratch pad,
oven-stabilized time base, dual VFOs, +/-10 KHz offset
receive and transmit, full or adjustable Semi aSK, iambic
keyer and much more.
o Every TEN-TEG product comes with our legendary
support. New owners speak directly to experienced hams,
not to a machine.



New From .. . Radio T-Shirts!!
High-Quality T-Shirts, made in U.S.A., pre-shrunk 100% cotton.

o

_ I TRANSMIT ­
THEREFORE I AM

o

JUST
WORK

IT.

Item # @
e

Here are some new additions
to our T-Shirt Library! -+

Qly Item . Size Price S &H Total

Grand Total
. Order 4 ()I' more and receive free shippWIg. • .EiiI."H viII N wY 11

Address _

Name 'Callslgn _

Cily SI.,e Zip _

Please allow 4-8 weeks deIivefy

Available Sizes: L. XL, XXL (add $2) Please add 52 shipping and handling per ilem ordered
Make your check or money order payable to: CO Communications, Inc.. 76 North Broadway, icks e. e Ofk 801
Please Charge my:
MCNISAIAMEXlDiscover I; Expires Signature':-:::-:-::-:----=-= =- _

To Order Toll Free Call (800) 853-9797 or FAX (516) 681-2926L J

r------------------------------------------------------------------------------------------------,
: Yes! Rush my CO T-Shirt(s) to me right away! Here's my order below,



An Interesting 3aElement

Yagi Design
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ANTENNA FEVER l
AROLINA WINDOM M okhlng

Tronsf urme

•

Trans-Atlantic Reception
Without a Receiver!

The Optimizer user can spend many a
happy rainy day exploring antenna para­
meters, playing with gain vs front-to-beck
vs bandwidth vs boom length vs input
impedance. There are an infinite number
of configurations. An interesting one I ran
across is shown in fig , 4. This is a Scele­
ment design on a 20 foot boom. The beam
provides 5,86 dBd gain and 26 dB front­
to-beck ratio near the design freq uency
of 14.2 MHz.

This is a well-behaved. wide-band­
width design, having a reecooot imped­
ance of about 20 ohms at the design fre­
quency. Various operating parameters
are shown in fig. 5.

Note that the element spacing is not
equal (fig . 6). The reflec tor-driven ele­
ment spacing is much less than the dri­
ven element-director spacing. This un­
even spacing has shown up so many
times in modern Vagi designs that it
seems to be an important fac tor in pro­
vid ing optimum performance,

Where d id this particu lar design come
from? It started with a design for a 3-ele­
ment Vagi given in chapter 8, section 14,
of Yagi Antenna Design (an ARRL publi­
cation), by the late James Lawson ,W2PV.
Gain, tront-to-back. SWR response, and
input impedance derived by the Optim­
izer are very c lose to those values g iven
in the oriqinal W2PV design. But notice
the d ifference in element spacings and
length!

I started the program by inputting the
W2PV data to the Optimizer program. As
the program ran, I could see on the mon­
itor the driven element moving stead ily
closer to the reflector and the element
lengths changing Very interesting. The
end resul ts were the same as derived by
W2PV, but the Optimizer provided a dif­
ferent set of element dimensions and
spacing.

Well. that's what makes the ball game
interesting. The K6STI Optimizer is cali­
brated against NEG, the accurate anten­
na analysis program used by profession­
als. My opinion is that the results obtained
from the Optimizer program are very
close to real-life data obtained in the field
on a well-calibrated antenna range. So
there you are.

Sounds impossible, doesn't it? But it was
done back in 1920 by Harold Beverage
(ex-2BML), after whom the so-called
"wave antenna" was named. In 1978
Beverage wrote a letter to Thorne Mayes
(ex-6AX) in which he described his amaz­
ing teat . The letter is described in the

CIRCLE 95 ON READER SERVICE CA RD
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a very high-p itch tone send ing code. He
listened carefully to the tone, which was
a frequency of abouI14.500 cycles (Hz).
He identifie d it as the super-power station
LY, the 1000 KW arc station near Lyons,
France , transmitting on 14.5 kHz!

Trans-Atlant ic reception without a re­
ceiver! I wonder if that astounding feat
has been duplicated since then. With a
very, very long, low wire antenna you
might try to hear the VLF stations around
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Fig . 3- Half-element lengths. spacing and diameters of short-boom Yagi.

book Wireless Communication in the Unit­
ed States, by Thorn Mayes , published by
the New England Wireless and Steam Mu­
seum. 697 Tillinghast Road , East Green­
wich , Rhode Island 028 18.

In the letter Beverage tells that in 1920
he erected a wave antenna on Long lst­
and. It was 9 miles long. running from Riv­
erhead to East Mor ic hes. He recounts
that one day he connected headphones
between the wire and g round and heard

MFJ

AP8A

Beams, Verticals,
Mobile

U FJ.2.t7 MFJ-989C

PCSo7000H AZ.ol

Handhelds. Mobiles,
Headphones Largest Selection

Of Accessories

And much more! Call, wri te , or stop
in our retail store. Be sure to ask
about our monthly specials too!

~

AZDENO

CIRClE 45 ON READER SERVICE CARO

"Ham" Buerger, Inc.
,]"ll !)D,iJ1lJ'J]"£i £) Dfj

(215)659-5900
417 Davisville Road

Willow Grove, PA 19090

~COM

1C-T21A 1C-.1100H

Handhelds,
Mobiles, HF

CABLE TV CONVERTERS
Save $'00'5

• All makes and models
• Quality Equipment
• Shipped within 24 hrs
• Years of customers

complete satisfaction
• Free catalog

L & L ELECTRONICS, INC.
1430 Miner St. Suite 522

Des Plaines, ll 60016

IlilJ 1-800-542-9425 i!!:lI--_ .....,_ .._...._-
CIRCLE 63 ON READER SERVICE CARD

Fig. 4- Polar plot of modified W2PV-style 14 MHz ragi on a 20 foot boom.
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Works on PC and Mac

~.H_meaD CD-ROM Ioob up
ean. 1n--. u.s. calli can be to:a1dlf:d by an,.
elomlm!. tncludtng namf', city. stale. "'-". A. 'ISR ~
Indudrd 10 look up cal1slgN from almooot any lui
appllcatlon. Prtnts label•. No hard disk l'nIutm:!.
""erythlng ts on 0"" CD·ROM! New CD-ROM dloc
"""'Y April and Oct~r.....lth updated U.Ung. and
<Io1..,n. of new programs!

'1UCKMASTER
Publl.th lng

'iiIIiIIil Rt. 4. _I&».MInnaI. V"'23l l7 ~
~ 70:U94.sm 1OD-.282-S62l1 'IiiiiII

HamCall CD-ROM
u.s. and International causign Lookup

Nearly 1.000,000 LIstlngs
Thousands of Public Domain Programs
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The Complete HF Mobile Antenna System

or backpack portable

OUTBACKER
links your rig 10 the world.

The QUlbader is made b)' Terlin Aerials of
We~·tern Australia. It has bee n performance-proven
ill the rugged busl, country for over 20 years . Smt·,
)'(JU can ~njoJ this exciting n~_' import on your 0"'11

mobile "t'hid~!

• ONE A~NA nOES IT ALL! Each model
covers gO- IO meters. including WARCs. Ju st
plug Wander Lead into de..ired socket to cbange
ha nds .

• LO W SWR. Wide Ba!!ID!:id th , Taps for band
sockets are hand-set on an actual test vehicle
during a..sembly. Top stinger scribed at itv
" middle of all bands" poi nt for ea..y setup,
Stinger also adju..table for fine-tuning SS B/CW
band seg me nts. Matches all 50 ohm rigs.

• UWI.T I!!.J ,ASTl Main sbaft has strong
fibe rglass core with heli cally wound radi ator.
Exterior covered with epoxy resin for stre ngth
and coated with polyurethane for durability and
protection , Band sockets are nickleplated brass.
Mounting ..rud and stinger are stainless ..teet .
Impervious to sun. snow or salt water. Will not
crack. chip. peel or rust.

• SHEER ;'IIOUIIJ :'\G ENlO\'~IE:"O'I,

No dinking around with base matchi ng
devices , tedious clips. or extra band coils.

It 's plug-n-play, mate!

,

CIaMlc PEAlll .....
088 OBJA!

Whether in the city

in the country

• Outbackl"f Classics OB 8: 6 ft . tall. 80- lOm plus
WARCs. J ()() wall s PEP. J/S-24 thread. Ideal for all
applicatio ns. OB SS: Same s~cs. Splits in two sec­
non... Easy to ..tore. OB8TRI : Same specs. Splits
in three sections. Backpacker' s delight. OB RUP:
500 watt PEP version. OB~I: Ham/Marine combo.
Popular Ham bands PL US marine ITU band...

• Outbacker I3TIh 7.5 n . tal!. ~o-lOm plu-,
WARCs. 150 wat ts PEP. 318·24 thread . 3.5 ft .
..ringer retracts into 4 ft. mast for garagi ng or trunk
storage. Superb performance. Perfect for trunk
mounting . Low wind resistance.

• O utbac kl·r .lr, OBJR8: 4 n. tall. 80-lOm plus
WARCs, 150 wat ts PEP. J/~-24 thread. Terrific for
hatchback or roo f mounting and RV-s.

• C ustom '\Ioods For ~tARS . CAP or any
frequency combinations between 1.8-30~IHz by
..pecial order. Call for info.

WORLDWIDE

TERLIN AERIALS
5 Yampi Way
Willetton, WA 6155 Australia
Phone (0 11) 6 19-354-5444
FAX (0 11) 6 19-354-5455
Inqu iri~s /n"itd For Omlus Outsid~Sorth Amtrit'o.

BOOTH
517 AT

DAYTON

,\ VAIL <\ BLE
f 'RO'1

UJo:AI.F.RS
~ ..\TI()~WIJ) E

NORTH AMERICA

OUTIIACKER ANTENNA SALES
330 Cedar Glen Ci rcle
Chattanooga, TN 374 12
Phone (615) 899-3390
FAX (6 15) 899-6536
Tech Talk lime 6-lOpm EST



NVNIIlVMINVM
TV81NG$IIU J 2

14.411H.

OIl

z : .

...... .. ................ ....... ... .....

DL2FA. in the German publ ication cq-DL,
issue 5/83. The art ic le has been translat­
ed and appears in the August 1983 issue
of Radio Communication, a publication of
the RSGB.

The design comprises half of a full­
wave loop antenna with the other half
formed by the ground image (fig 7). With
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Fig. 5- Top left: gain vs frequency. Top right: SWR vs frequency. Bottom left: frant­
to-back vs frequency. Bottom right: feedpoint impedance vs frequency.

8 to 12 kHz. Headphones only, please.
Keep me posted!

A low-profile, vertically polarized loop
antenna was described by Hans Wuertz.

The Groundplane
Loop Antenna

Ano you -..g lOra__ 0l 1'Ogl'l~ ........
Ulo'lg" ......,-...,.IloMng ..,....boA .,.,' .... 10 ...... ell "4'II'Y at u:..g _ -.
__. Somoo ' lIO<.IlObuyWlg

<:01,.,...... -..-,..... 10 IC:I'QlJnQIlI NIIbng klr. pel .....
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also available in 24 loot length• . The so' loot IenglhlI e.n be
sII<W8d vii UPS, 12 and 24 Ioolloongtt-.. mus1 be sI\ippI<I_
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Handheld 2·mtrI220 MHz phase
sense direction finder. Used wit h
any FM XCVf. 011 compass. Type

VF·142, $139.95 , $3.50 S&H. Call/writ e l or
tnto. CA add tax.

RADIO ENGINEERS, 3941 MT. BRUNDAGE
SAN DIEGO,CA921 11 619·565·1319
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Fig. 6- Half-element lengths, spacing, and diameters of W2PV-type Yagi.
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Asst. General Chai rman, Ken Allen, KB8KE

•NoTyAo

General Chairman, Dave Grubb, KC8CF

April 29, 30 & May 1, 1994

,.. Giant 3 day Flea Market ,.. Exhibits ,.. Activities for the Non-Ham

Information
General Information: (513) 276·6930
or , write to
Hamvention, Box 964, Dayton, OH 45401-0964
Lodging Information: (513) 223-2612

(No Reservations by Phone)
Flea Market Information: (513) 276-6932

Lodging
Please write to Lodging, Dayton Hamvention, Chamber
Plaza, 5th & Main Streets,
Dayton, OH 45402-2400 or refer to our 1993 Hamvention
program for a listing of hoteVmotels in the Dayton area.

Special Awards
Nominations are requested for Amateur of the Year, Special
Achievement and Technical Excellence awards. Refer to the
Hamvention Program for nomination form or contact
Hamventlon Awards Chairman. Box 964
Dayton,OH 45401-0964.

1994 Deadlines
Award Nominations: March 1
Advance Registration and Banquet

USA - April 8 Canada - April 1
Flea Market Space: February 1

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

Notification of Flea Market space assignment wi ll be mailed by
March 15, 1994. Checks will not be deposited until after the
selection process is complete.
License Exams
Novice thru Extra exams scheduled Saturday and Sunday
only. Send FCC fOrTTI 610 (Aug 1985 or later ) · with requested
elements shown at top of fOrTTI, copy of present license and
check for prevailing rates (payable to ARRUVEC) to Exam
Registration, 708 Mapleside Dr. Trotwood, OH 45426

Free bus service
Free bus service will be provided between Hamvention and
our satell ite parking areas. In addition, some motels may offer
transportation to Hamvention.

J

~====

$- - -

$ - - -

addElectricity
Covered tent

Admission
(valid all 3 days)
Grand Banquet __@ $22.00"
Alt. Act. Luncheon
(Saturday) @ $8.50
(Sunday) @ $8.00

Flea Market :I: $3011 space

(Max.3 spaces) ===$60/2adjacent
$15013 adjacent $::====
$40.OOIspace $

__$215.00ea. $ ,--- _
Total $ _

1 HAMVENTION Is sponsored by the Dayton Amateur Radio Association Inc.
...:::"""--.=--......--=--.~-- .~--~--.~--~-- .~--.~..~-- .§--.~--~-- .~--.~--~-- .~--~.--~.--~--.;.,;,--.~. --:::;;--~--.=--;;:;.;--.~--.=--~-- .~--.~--~--.~--.~--~--......-- ::::--.=---- -- -- -- ..

How Many
_ _ @ $11.00'

Enclose check or money order for amount indicated in
U.S. dollars and type or print your name and address clearly.
Make checks payable to:
Dayton HAMVENTrON Mail to •
Dayton Hamvention Box 1446, Dayton, OH 45401-1446

Flea Market tickets Please enclose two checks
::l Send admission tickets only if flea market space(s) assigned.
:l Send admission tickets regardless of flea market space assignment.

Advance Registration

Name Call _

Address _

City State __Zip+4 _

Daytime Phone # ( ) _____Evening Phone # ( ) - - - - -

• $14.00 at door
- $24.00 at door, davailable
t AtJ fission ticket rrIJS1 be
__Ilea matf<ellid<ets
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a 0.2 wavelength semicircular half-loop
for the lowest frequency. DL2FA claims
the antenna can be tuned to cover a z-to­
1 frequency range. 3.5 to 7 MHz, for ex­
ample . Bandwidth of the loop. without
retuning, however, is quite narrow.

For low loss the antenna is made of 1f4
inch diameter copper tubing. The ground
return is also made of copper tUbing, sol­
dered to a chicken-wire ground screen
(dimensions not gIVen). DL2FA predicts
that loop efficiency is high. be ing only 2
dB down in field streng th as compared to
a lull-size V4-wave vertical antenna, and
only 0.5 dB down on the higher frequen­
cy band.

The antenna may be fed by a capaci­
tive match. inductive coupling , or a form
of Gamma Match, as shown in the illus­
tration . Rad iation efficiency and vertical
radiation pattern will probably be affect­
ed by ground conductivity over the sur­
rounding area.

Aluminum, Anyone?

Fig. 7- DL2FA ground-plane loop antenna: (a) capacitive feed: (b) inductive feed:
(c) gamma feed. (Drawing via RSGB)

Finding aluminum to build a Yagi can be
a time-consuming and frustrating experi­
ence. Gone are the days when surplus­
metal junk yards sold the stuff lor pen­
nies. Some home-improvement stores
sell small lengths of tubing, bu t 12 foot
telescoping lengths, necessary to build
20 meter beams, for example, seem to be
hard to come by unless they are ordered
from a large metal-supply store. Unfor ­
tunately. many of these b ig stores have a
minimum quantity order. or refuse to de­
liver a small individual order of tubing .

Tub ing is generally sold in 12 foot

lengths in standard diameters and vari­
ous wall thicknesses. Any d iameter tub­
ing will telescope into the next larger size
if the larger size has a .058 inch wall thick­
ness. Thus. a 1'14 inch diameter leng th of
tubing will telescope into a 13/8 inch diam­
eter tube if the latter has a wall th ickness
of .058 inch.

Drawn aluminium tubing in various d ia­
meters and in 6 and 12 foot lengths can

be obtained from Texas Towers, 1108
Summit Ave., Suite 4, Plano. TX (214-422­
73(6). In addition, extruded tubing up to
3 inches in d iameter and as long as 24
feet (suitable for booms or masts) is also
available. Texas Towers will ship tubing
via UPS truck or air freight collect.

Fiberglass Spreaders,
Anyone?

"""""&oroe.s(800)433-3203
Information(817)429-9761

FAX(817)457-2429
5635East RosedaleStreet

• FortWorth,Texas76112
Electronlcs 9:30 10 5:30 M-F,9:30·2:00 Sal

KENWOOD

Quad sp readers can be a pain. It's not
easy to get suitable material for these
important components. I've found a com­
pany that stocks fiberglass rod , p lus
round and square tubing suitable IOf HF
and VHF antennas. And they wilt ship
UPS. You can obtain a pr ice list. tips on
spreader construction, and info on ob­
ta ining long life from your spreaders.

If you are a Quad enthusiast and want
this important information,write to R. Allen
Bond, Max Gai n Systems , 221 Green­
crest Court, Marietta , Georgia 30068­
3825 (404-973-6251 before 9 PM EST).

Many thanks to the following who have
written to me with regard to this column.
I apprec iate hearing from you' W7JTR,
AB6PY, KD4KOX,W7GW, K51U ,W6NSU ,
W1PN, K4WV, VK5BR, WOQLU, W8TFB,
K20 R, W4LGK, WU2J , W1IAF, W5PSA
KWtL, 14AFQ. W60AL, K6YO , DK5VP.
and VE1KD.

The W6SAI Mailbag

Couponsonmost
radios!CallforSpecials!

New Mobile C5718ADA
Bargain 2m HT C158A

Mobiles U.t .,ei" Handhelds U.t IJpee'*l

TM-732A $769.95 Coupons TH·22AT $369.9S Specials
TM·742A $929.95 Coupons TH-78A $599.95 Couponso Please call for the latest prices, specials and close outs!

ICOM ~STANDARD YAESU
IC-2812mMobile-save!
New 2GXAT under $300

New T21A 2m HT

73, Bill, W6SAI

CIRCLE 51 ON READER SERVICE CARD
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Softbound $4.95

April 1994 • CO • 93

1993-94 REPEATER DIRECTORY
Lists repeaters by freqlJEl!1Cl, Slate and region. ~­

dudes heI~ irlfonnation about au'Dpalch, tones
and more. C 1993.
o AR·RD93 Softbound $5.95
o AR·2RD93 Buy two and saye $1.95 $9.95

1994 CQ EQUIPMENT BUYER·SGUIDE
Includes aI Cllrrenl rigs and ao:.essories. Also has
addresses tJr dealers as wei as man.sfaetJrers.
C 1993.
o CQ.EQP94

1994PASSPORTTO
WORLDBANDRADIO
This bool<hasaillhelaleS1sd'led­
ules,bmes, freqlJEll"Cies and olhll"
helpl1J irllormalion you1 need t!
tune WIt! !he wor1d. Also U ol
WlformalJort on lie newest radios
and accessories foryour shack.
e l 993.
o IBS·ROI94 Softbound $17.95

For more information about an order call:
(603) 899-ji957

24-hr. FAX line (603) 899-6826

ou through the su
lid QSO's and exci

The- 1II1l quailed, performanc e o f tht' KT·31A and KT­
.~H X:\ Ttiband Antenna S\.\>(rm, a rt" tht, n-suft of KI.M 'j
umomprorm ving approach 10 antenna 1.M·,(o rm a nIT and
reha bifuv.

Our unique devign Uli li 1.!" losslcss linear loading
rech uiq ~ 1("S with Hi~h Q Air Ca pacitors for peak dfie'it'l1C}'.
Dual d ri ven clement s de] ivcr •.Monobander' gain and IIIW

VSWR to make ("\'(' 11 barefoot solid stale fi g s wor k like
kil o wa n s.

The four e lement KT-31A is expandable to lht' late-st
KT· ,HXA uci ng the available KT·34XA upgrade ku.

See thecomplete linea! KI.At'santennas andequipment
at )'0 111 local dealer, O J w rite lor o ur w inlag .
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RADIO BOOKSTORE

ORDER SHIPPINGAND HANDUNG TIPS
USOrders Mail UPS GROUND
Up to $9.95 $3 $4
$10-$49.95 $4 $5

P.O. Box209 · Rindge, NH03461 .Q209 i Over $50 $5 $6
Telephone Hours: (8:00am- 5;00 pm) ,~ Fcr~ ()oclllS US "W~pn SJ~ d'I¥~ e-

r.;;;-- ""'~aI:IIlRD"'US IiW'_ Cilcr_b.,.......,

;;'-: 'ICaHlor FREE 16 page catalog (~ .... ,,"-ft ...d ·. ', S<bjIcf IO lN"9' -.ihlUI 1doI.

MSTREET DIRECTORY '93-'94 Edition
Complete hdustry~ tl AJA and FM BroadcaSl·
ers us and canada. Ful of help'" irlbmation lor
the Be SWL Has location Irequency, program lor­
mats,:ius mud1 more, C 1993 oYer 649 pages.
o MS194 Softbound $32.95

CIACLE61 ON READER SERVICE CARD

1994 RADIO AMATEURCALLBOOKS
NORTH AMERICAN EDmON
U?-to-date with al1he Ia~ _
irlformallQtl lrom evetY coon- -t
try inNMhAmerica Includes C
handy aids such as aSL bu- • it'"
reaus, time charts and much I .

more, C 1993.
o CB-NA94
Softbound $29.95

• • ,.,.., .• .11 .. ...' ....

..,.,., -------------u.~ ------- -,-".-11

s.VSWR

... .. . ~ 'I'l' _'.2.1"-

•
CD ROM Call Directory Mac & IBM
US and International Calls
Here's the lajest way to get names and addresses
lor 619,00:> US and more than 250,00:> International
/\ams. Also has new to old can aoss reference for
100,00:> c:aIIsl 6,000 PC public domai'I poogram and
data files of amatu related p-ograms. US files n.
dude name,eeeese.k:Mse dass and daleof brth.
~lemallOnal files came from an extensive SloWVey of INTERNATIONAL EDITION
foreign ticensing authonbes, e 1993. Get an ~tem alional Callbook and have the latest
o CD- ROM $49.95 information on hand. Includesall countries ootside

l ""l:-...-.Iof North America Handy aids make easy woO<. of
getting aSLs. Bureaus are listed with current ed­
dresses. Get yOlK ('tf1fI eallbooll tldayl e 1993.
o CB-194 Soft bound $29.95

1994 RADIO
AMATEUR'S
HANDBOOK byARRL
The new 1994 edilion ol'lISclas­
sic has been revised and up­
dated. In addition to theory and _=::: :,
practical application ideas, hints,
bps and suggestions, the Handtook includes many
projeds foryou to build. C 1993.
o AR-HB94 Hardbound $24.95

KT-34XA
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BILL'S BASICS BY Bil l WELSH, W6DDB

"HOW TO" FOR THE NEWCOMER TO AMATEUR RADIO

Publications

I f you are new to amateur radio. you
need to know sources of publications
which can prov ide you with the mtorma­
ton you require . This article includes ten
categories of books 10 help you locate the
ones you need These categories of
books are building. catalogs , code. OX,
history, magazines , manuals, newslet­
ters. publishers/distr ibutors, and used. If
you are interested. it is advisable to re­
quest additional information using the ad­
dress data shown In this art icle . Current
prices. descriptions, and shippmg
charges are not included in this article,
but you may need them, The lists includ­
ed herein reflect just some of the publi­
cations which are known to ttus writer;
certainly, many more exist. However,
these lists are complete enough to be
helpful. Check the ads in this issue for
other vendors.

Building
All About Books, P,O, Box 22366, San

Diego, CA 92192.Meter Construction;All
About Crystal Sets.

Electronics Now, P.O. Box 51866,
Boulder, CO 98032-1866.

Harnbrew. George DeSrazio. WF0K,
P.O. Box 260083, Lakewood, CO 80226­
0083

45527 Third Street East, Lancaster, CA
93535-1802

OEX(MonthlyExperimenter's Manual),
ARRL. 225 Main Street, Newington, CT
06111 .

Catalogs
Amateur Electronic Supply (AES),5710

West Good Hope Road, Milwaukee. WI
53223

AntennasWest,P.O.Box50062,Provo,
UT 84605.

Burghardt Amateur Center, P.O. Box
73, 182 North Maple, Watertown, SO
57201 .

Electronic Equipment Band (EEB), 323
Mill Street N.E., Vienna, VA 22180.

Fair Radio Sales Co. (Surplus). P,O.
Box 11 05, 1016East Eureka Street, Uma.
OH 45802.

Grove Enterprises, tnc.. P.O. Box 98,
900 S. Highway 64 West, Brasstown, NC
28902-0098

Ham RadioOutlet, 933 N. Euclid Street .
Anaheim, CA 92801.

IIX Equipment. ltd., P.O. Box 9, Oak­
lawn, IL 60454.

MFJ Enterprises, Inc., Box 494, Missis­
sippi state, MS 39762.

Mouser Electronics, 2401 Highway 287
N., Mansfield. TX 78083.

Polyphaser Corp . (Grounds), P.O. Box
9000, 2225 Park Place. Minden. NJ
89423-9000.

Radio Shack, 500 One Tandy Center,
Fort Worth, TX 761 02.

TheRadioWorks.P.O. Box6159,Ports­
mouth, VA 23703.

Tucker Electronics & Computers, P.O.
Box 51419. 1801 Reserve Street, Gar­
land, TX 75355·1419.

Universal Rad io, 6830 Americana
Parkway , Reynoldsburg, OH 43068.

vibroplex Company, 98 Elm Street.
Portland, ME 04101 .

WW. Sales (Antennas & Feedlines),57
Echo Lake Drive. Fairview, NC 28730.

8 Rad io Products, 6198 Marlo Drive,
Painesville. OH 44077.

(Plus manufacturers' catalogs.)

Code
Code Operation ,Robert Halprin, K1 XA,

Tiare Publications, P.O. Box 493, Lake
Geneva, WI 53147.

Dots&Dashes,Morse Telegraph Club.
Inc., 1101 Maplewood Drive, Normal, IL.

Morsum Magnificat (bi-monthly), c/o
G,C. Arnold Palmers, 9 Wetherby Close.
Broadstone BH1 8 8J8, Dorset, England.

The Va il Correspondent (qua rterly),
Box 88. Maynard, MA 01754.

OX
Amateur Radio OX Blue Book, Jim

Creevav. W4UYZ, J-C Enterprises, 4920
Mayflower Street, Cocoa, FL 32927.

Beam Headings, Alan Davis , KB7HM,
4204 Fox Point Drive. Las Vegas. NV
89108.

Larry Vogt. N4VA, is shown here demonstrating code oper­
ation to Scouts and Scouting officials at Taipei, Taiwan. He
is the lTV Region J1f tra ining director of the Foundation for
Amateur International Radio Service (FAIRS). His goodwill
tour also took him to Bangladesh, Jakarta, Kuala Lumpur,

Malaysia, and Thailand.

94 • co • April 1994

The Dill's Landing Wireless Society is sponsored by Camillus
Parks and Recreation. This photograph was taken at the New
YorkState Fair. The adult on the tett side is TomPsyck , N2MKC.

and the adult on the right is Dave Brooks, KA2VEE.
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Shortwave
IC(JMU ll ul'n ",mp«l hlIldhrld Vl'Ideb.oo """I••t ..,..."._..H69.~'

ICOM. 10011 mobU. SOO kllz._t.8 GilL/ ill "",mol)' _. S649 ~

100.'1117100.11 "- """ 900..........,. (odd H9 00 shIJ>finI) Jl.2899i
lID.IIl9O(IO.Hbe~ UIl._2 GlU. (alin'9 00~ S" ':I99 9'S
ICOM AIJ1OOO-H 40:1 I ......, lJPt _ _ 1l1l995
r..-.~700-KI -.1III 512..-,-1..1.1: S~,'IS

GIwldlcSlldlil 500-111 ,.,...... ..... 12 -,-1. M:. " 29.9$
GrundiJ: Yoc!Illlo1-too-H """poet poruWo """""..... _ 1199 95
Grund;1 Cosrnopolll·H..'j,h InlrV"1td lOif'll-askll< recotdtr 1179 95
Grundlg Yacht Boy Z30- 1t porl.ble s!IotlWa". __._._ ._._._ 11l9 9,
Sang_... An zOt Hodin «HIlp><lZO m<1DOI)' sho"""'"~. S79 95
Sanv>n Aniio/i-K olin 1, -,- ..... , __ U ' 9.95
~A~-II~ _ .. 4C _ JI"".9S
~ A'I'SllOO-KI 20-,-sIoomo~_ J69.9'i
~ An805A-II _ SSll lUi,-" At: ...... SIS' ."
Sonst- ATS808-K poNbIr"~ .., SIS' .";
s.tngrlll An>I! lS-1i porubt. "'; ' ''''''1 '''' ,.......der ._._ ._,S189.''15
S'"Selll ATl>8t 8CS-tt " 'ilh <11..11. rr<ordr r ."" "..".,,""' ,,..$209.9S
S.n~r." A~II """.ble , hn........ ,"","", In '"

,......-.., ..........,......'1 II> IowInIo.o _ ............
_ ""..._e, up-lOodale..-ndwr inIonb.o,-. 1hl: DI\-.. .-eathrr
_or nto (Iu'!OJ>Or.'he·line ",",her OUlioo wbich (OftI1>InH ns<'1I­

hal ..·•• iller fOOOl lonn~ f"nction. 1"10 one In<T<'dihle p...h~r, Gl,","
, I lile d"pl. y,.nd ser \l'illd dirOO~>Il 1"d " '1,,01 'I""'d"" Ill, rom~
rnSt. OIect lhe f>arometric lr<OO arrow 1<1 if lhe prn>"~ is IiSinS
Of tallilof o.r pad:"K" deal 1n<Iude$ bif.II .......liI>n l/ tOO indI
raiII ....ClOI pan nll ~ l}l . '" lhi<enemai k i , ..~
..,..".pan " 785')-}1 Thepad. dtaI is ordtr " DAn ·H lor , , 2495
,... s1~.1lO shippinJ If,.."-apenoal ....,..... . ...... ,.. order
Ibo opUonII"~k pvIe1~ for s1 t? 9~. ,.,.... Mo....
po..nful tomp.llel'i>Nt lber SllillOllll an in<ml,ble priore, For the
IBM Peorl"lulvl\enlol"lkr pari nlUil·H. ForAppleMacPlU'l or bighe.
Indodinx Qo. o\T1 or Po......lIook, ",OJr.r P'" " 71166 ,H.

W e a t he r Stations

[====~

[ Other neat stuff I
Uniob txP9100-H 900 .ltb .,mod $p«u_~ plIontl.!99.95
trowGPU ·H handbtId poIlaf JlO"'liOIIinI:.,..... 16099.9S
''I2(IO.H ....,I'le. ndoo ..·,lb ....... aim _..._ H9.95
RUM " IISI~(l ll ~1lF handhoold ~ "':lin, 16 rh. II"1ll....i"" H -iqqS
RELIt I II2S6Ntl-1l \ l lf 2S "·ll1 lymh.r<ized lr ' usce;vt< H89.95
l ang I CI 295(1-H 25 ..,.11 10 ....lrr h.m ....ti(l. ...__ SIH.95
I 10297(1-" 100 "'>11 to _1ft' hllll ,adi<> . 1369.95
UICidm Wl9IlOO"I·1T SoIpet ....od<Mnd Uwtilaobr Dtirnorl 169.<)5
P'l1HI r..,.,n '" ..-0fldIw,d bdIo '" lIS 11"95
POlI-H l'oIirt Cal lor cr. WE, M.\, SIT..W. Il \1' __ SS.95
POll-H~ Call kif DE, .liD, /<iI, PA 15.95
POU-" Poln Cal for ltl ochig>lo a: Ohio _ .._SS.95
1'01.4·" I'oIirt Call lor 11., L~, n , '1'1 ._. ".....".....", .._.__.SS'.IS
/'OLS·lI 1'<>1 Call for v., ~ S, MN. MO. NF., ND. SD " 15.9>
/'01.6-11 1'<>1 .,. M lo. IIC. Fl, GA, Ne, I'R. SC. vA, lW _ __ 1S.9S
/'OL7·11 Poli<e Call for AJ., AI. fA MS, OK, T7', n _.... ._. IS95
POUl-H Pota CaIt for AZ, co. jo. Kl'. ~M, NY.IJ1'. TY__ IS.95
POl')-H PoIft Call lor CaliIomia. 0ft1lIII' " .......... _ .SS.95
us.ut"lBM:-H-.pl1_..-.__ ..;do&.'OI: _ 129,95
lJSA,I·H \llf ~l\llf~UIIJ-.niI PU59 _ 129.95
~lIB.'iCH &'"'"' _ SCIfIMf ... 1lidI &NC '" .101 , U9.95
USASGlIW· HXlOIl' moun'~ onlf'nM. "i,h lIoIornb lort 129.95

IBuy with confidenceI
It's easy to order from CEI. \II ail orde~ 101 Communica­

lions Eltctronic$ lnc~ Emn"gellO' OptnlionsCenter. '.0.801
10.15, Ann Arbor. Midlig:lll 411 106 US.A. Add SI 5,OO per
radio for U.PS. ground shipping and handling in !he ronti­
III'ntal US .A unlessotherwise staled. Add $8.00 sllipping for
all accessories and publicatlnns. Add $8.00 ~hipPln g per
antenna. For Canada, Pueno Rico, lIa",~H. Alas ka, P.O. Box.
nr AI'O/t·PO delio·cry. shipping chuges are IW" linll's corm
nental U.s. rates, Michigan resilknlS 3dd state salts In- No
roD's. IO%surcll~fornet IObilling lOqU1li fltd acrounts.
All salts are subjM 10 ....lability, acceplllltt and \'l'I"ifn­
lion. Prices, terms and sptciflcatioru; art sub;ea to change
Il>ithoUl notice. \1j'e wekome t'our Disro.~r. Visa, AllIl'rican
Express or Mastert::ard. Call 1·800·USA·Sf.AN 10 order roll­
tree.Call 313·99G.8S88 ifoutslde the U.S,A. FAX anytime,dial
3H-663-8888. Order your new . Iectronic equipmenl from
Clmmunkalions f.lrcIronics Inc. today.

~;~;;dir~';~j ~ii:d;:e=r=s call

1-800-USA-SCAN
Communications Electronics Inc.

Emergency Operations Center
'.0. 801 10.15. Ann Arbor. Michigan 411 106-IM5 USA
For infonnalion call j 13·9')6 llJ1.1111 or FA.'\ j l j -66H IS811

~8~gg

(Q-):)-~ODD
0000
ODD
0 0 0

Nell'FCCRulesstean Las/Buyi1lg
OpporiUllilyfor Radio Scanners
On April 19. 1993, the FCC amended Parts 2 and 15 of il~

rules 10 prohibit the manufacture and importation of
slluming radios capable or mterceptmg the 800 MilL
cellular lelephone service. Supplies of fuO ro~'enge 800
MilL scanners are in I~' shon supply. ,r you need
lechnical assista.oct or recommendations to locate a spe­
cial scanner or solve a communications problem, callthe
Commu nica tions F.Iectronlcs TnI'. technical support
hotline Ioe $2 .00 per minute al 1·9QO-555·SCA.IIi.

Rearca!® 8500XLT·1I
usr plia 5689.9 5/ C[ pritt S36 9 .9 S/ SPEa U
500Chan nels · 20 banks · Alphan uml,'ric d isp lay
Turbo Scan ' n o Control ' Priority channels
'\ul0 Sin re • Auto Heconlin ll • Reception counter
Frequency step resolutieu S. U .S, 2S & SO K1I1.
Size: 10-1/2" " 'ide x 7-1/ 2" Deep x 3·3/8" High
F"qunrq WI~J:f';

~5.ooo · Ulm MH~ (.1.\1).29.000 · 5·1000 MH~ (/<i f M).
5·1000 . 71,995 "'Il~ ("HI). 72.000· 75.m Mlb.. (/<i n!).
76.000 · 107.995 Mill . (WFM). 108,000· 1$6.995 MIlL (A-"t)
137.000 · 173-995 Mill , (SfM), tHOOO · 215995 MHI. (",'H I),
216,000·224-995 Mill . (SFM), ZZ51XlO· 399.995 ~lIlL (A\1)
400.000 . 511.9'}5 M II~ (NFM), 51:toOO· 549995 MIl~ CU M)
760..000 _823.9875 Mil, U''-H.I),849.0125 ·8689875 MIll. (SAl)
89-1.0125 • 1300-000 MII~ (/<i fM),

1lII' nn- Bnrcat 8SOOXLTpve)"OU pure KaIlDing Ulisfltlion
""ilh IlIlning fealllrft like Turbo Scan- This Hgbtning-Iast k'dI­
oology featuringa trll'leconversion Rfsyslem. enabJ ~s Unlden's
best scanne r to scan and searchup to 100channels per second.
Reause the frequeocy coverage Is so large. a ,'ery last scanning
system is essential 10 jeep up with Ibe .-tion.. OI/w:r ft':aluf('S
indude '7Q Co" rroi · (Variable frequenq OsciIlalor) ""hidl
allows yuu to adjoosl !lie bile rowy tunef II> wlert Ibe Oesirnl
'requmty or tb:lllllel ~0I0I1n- DUpIJIy • LrIS you counl and
record eacb channel ""'bile KIIIning. AOI' " 510" · A\ltomll~
callystores all aeti,'e 'T<1l ""00es within ee specified bank(s),
,4 1110 /I,'cord lng • This feature lets you record channel acth'ity
from lh. Scanner onl" I llpe rerorder. You can even get an
optional cress T""f' B04,II (CunlinuoosTOC\(' ConI rol Squekb
Sysrr..) .. IIich a11oa-s thoe squddllO be brolen durinS seanning
onIy ..lIm I mfR{\ cress tone is reai~'ed. ]O " ",,, • Each
bank COOI.alns 25 channels,useful 'or st01il1Ssimilar freqllell<ies
in order to mainllin faslt'!" scanning C)'tln. for maximum
§(IJIning enjoymenl, order lhe fo]],,"ing oplionallCU'U<Jriel:
pSOOI ClgareUe ligbl rr power cord for lempon ry nl'l' ratinn
fro m)'our "chide's cigaretle ligh ler $14.95: PS002 DC power
cord· enables permanem opualioo from yoof .-chide's fuse boa
S14.95; MIlOO I Mobile IllOUIIling lIndel $ 14.95:ICOOScress
TOC\(' Board $54.95: EX71 1 [alMIIai spraker wiib mounling
lIndel a 10 feet of cable .. ilb pl~ aUII:!ted S19.95.~
IlC8SOOXLTCOfIle'S ..-tth ACadaptn. telescopit Intenna, (>'lIner's
manual and one year lim ited lIi.....fl nly from Uniden. Oroer your
IICS 500XLT from Cnmmunicolinm Elertronk3 Inc, to<l1y.

The Uniden GMR100 is I handheld GMiS l TJ IF 2·""ay radio
If'all5Cri1,'l'I" !hat has theseeight rrequmcies insullcd:462.5)0.
462.725,462.5875,462.6125,462.6375.462.675,462.6625
and 462,6875 Mil l . This one ....all radio comes "';111 flexible
rubber antenna, rechargeable nicad battery, AC adaplcrl
charger. be lt cli p, F.C.C. Ik:ense appliClllion and more.
Cobra 2000Gn·1I SSBDcluxcCB Base$419.95
Uniden GMRI00-11 GMR5 Handheld ... $169.95
Uniden WA5I11NGTO~· 1I SSBCB Base $189.95
Uniden GRA,\IXL-II 55BCB Mohile $149.95
Unidcll pc66xL-1I CBMohi lc $18.95
Ullidcn I'C76XI.·11CB Mohi lc $99.95
Unidcn PC I22XL·1I SSB CB Mobile $107.95
Unidcn I'R05IOXL-I1 CB Mobile $36.95
Uniden PR0520XL-1I CB Mobile $49.95
Unidcn PR0538W·H CB& Weather $69.95

[ CB/GMRS Radios I

-
• COMMUNICATIONS

ELECTRONICS INC.
Emergency Operations Center
we're introducingnew UnidenBearcatscm
ners thatare justwhat you'vebeen SC"JI'Ching
for. Order your Bearcat scanner today.

[ Radio Scanners I
Rearcat® 2500XLT·1I
US! price $6.J9.95/CEp rice S339.9S/ SPECIAL
iOO Channels -20 Banks · Turbo Scan
Rolar,"runes- re:llurt' • Auto s tore • Aul0 Sort
Si,k: !-j/4~ " id~ l 1 ·1 (2~ Dn-p x 7· l/r lIi~h

F~~~2,.ססoo- , ' 9 ')9;0. 760 00lI0 -823-9'J50.
lH9.0l 25 • S68.99;G, 8~,012S - 1 OOסס300. MHt.

Signal mtelljgcnce experts, public safety agencie:l and
people with inq uiring minds that '1'30110 know, have
asked us for a ....urld class hatlillwld scanne r t ha t r an
tmercept just about any radio transmission The new
lleamtt lSOOXLT h;A5 what ~'0lJ want. You an program
frt.'lJUl'ncil's sud! as polce, fire, emc:rgt"ncy, race em,
marine, military aircraft, weather, and o ther broadcasts
inlo 20 banks of20 channelseach. The new rotary tuner
feature enables rapid and easy selection nf channels and
frequences. ~'ilh the AUTO STORE reamre, )'ou ran
automatially program anychannel. You ran :Ii:so SCiIl all
400 ch:lllneis at 100 ch:lllllCb-per·serond spool. becaese
the BeamI2500XLTh:lS TIlRBO SCA."i built-in.10 make
Ihis scanner even better, Ihe RC2500XL1 hasAUTO SORT
• an auromauc frequency sorting feature for faster
scanning within each hank.Order your scanner from eEl.

For more infonnalion on Ream l radio scanners or to
join !he flnral Radio Cull, nil Mr. SCanner al ,.soo­
42H33 1. To order any gearcat radio produci from
Communications EIt"CtTonics Inc. call 1-800.USA·$CAN.

Great Deals on
Bearcat Scanners
Bearcat 8500XLT·1I base/mobile$369.95
Bearrat 890XLT-1I base/mobile .$244.95
Bearcat 2500XLT-1I handheld $339.95
Bearcat 855XLT-1I base $149.95
Bearcat 760XLT·Hbase/mobile.SI99·95
Bearcat 700A-1I info mobile SI49.95
Bearcat 560XI.A·1I base/mobile $84.95
Hearcat 350A·1I info mobile SI04.95
Hearcat ZOOXU··II handheld S199.95
Bearcat 148XLT·1I base $88.95
Ilearcal 100XLT-1I handheld S149.95
Bcarcat BCfZ·1I info mobile $139.95
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HI-Manuals, Box R-802, Council Bluffs,
IA51502, (Amateur Equipment Manuals.)

National Radio Examiners, P.O. Box
565206, Dallas, TX 75356. (Commercial
Radiotelephone Operator License.)

Newsletters
ARRL Newsletter, ARRL, 225 Main sr.

Newington, CT 061 11
Clandestine Confidential Newsletter,

RR-4, Box 110, Lake Geneva. WI 53147.
HamAdventures, Buspnnt. 26037 W.

22Ot:h Terrace, Spring Hill , KS 66083.
ICOM (bi-monthly), ICOM America.

2380 116th Avenue N.E.. Bellevue, WA
9B004.

Kenwood (bi-monthly), P.O. Box
22745, 2201 East Dominguez Street,
Long Beach, CA 90801-5745.

National Contest Journal (bi-monthly),
ARRL 225 Main Street, Newing ton, CT
061 11 .

Packet Power Monthly Newsletter,
Packet Power Publishing, P.O. Box 189,
Burleson, TX 76097.

RTTY Journal, 1904 Carolton Lane.
Fallbrook, CA 92028-4614.

Spec-Com Journal (bi-monthly), Mem­
bership Services. P.O. Box 1002, Du­
buque, IA 52004·1002.

Westlake Report (weekly), Westlink In­
ternational, 28221 Stanley Court. Canyon
Country, CA 9135 1-3818,

W5YI Newsletter (bi-monthly), Box
1010 1, Dallas, TX 75207.

Other special interest groups which
publish newsletters include local radio
clubs, QRP (low power), OOTC (Old Old
Timers Club), and various YL (female op­
erator) groups.

Publishers/Distributors
Ameco Coporation. 224 East Second

Street, Mineola, NY 11 50 1.
American Radio Relay League. 225

Main Street. Newington, CT 06111.
Artsci. Inc., P.O.Box 1428.Burbank, CA

91507.
Buckmaster Publishing, Route 4, Box

1630, Mineral, VA 23117.
CO Communications. 76 N.Broadway,

Hicksville , NY 11801. (Amateur Radio
Almanac; Equipment Buyer's Guide;
Ham Radio Horizons; Keys. Keys, Keys;
The Packet Radio Operator's Manual; The
Quad Antenna; The Shortwave Propaga­
tion Handbook; The Vertical Antenna
Handbook; calendars.)

CRB Research . P.O. Box 56, Com­
mack, NY 11725.

Electronics Book Club, Blue Ridge
Summit, PA 17294-0810.

FB Enterprises, 23801 NW. First Ave­
nue, Ridgefield, WA 98642-8830.

Gordon West Radio School , 2414 Col­
lege Drive , Costa Mesa. CA 92026,

D, Heise, AA6EE , 16832 Whirlwind,
Ramona, CA 92065.

Idiom Press, Box 583. Deerfield , IL
60015.

Magazines
CO, 76 N. Broadway, Hicksville. NY

11801. (Also Communications Ouarterfy.)
OST. 225 Main Street, Newington, CT

06111.
The Amateur Radio Communicator,

National Amateur Rad ioAssociation, P,O.
Box 598, Redmond. WA 98073-0598.

The AMSA TJournal, 850 Sligo Avenue,
Suite 600. Silver Spring. MD 20910-4703.

Used Magazines, Bill Welsh, W6DDB,
45527 Third Street East, Lancaster, CA
93535-1802.

Wor/dradio, PO. Box 189490, 212028th
Street, Sacramento, CA 95818.

73, 70 Route 202N, Peterborough, NH
03458.

Manuals
Ardco Electronics, P.O. Box 95. Berwyn,

IL 60402. (Haluc rat ters Service Manuals.)

History
Antique Radio Classified, Antique Ra­

dio Club, P.O. Box 802-C13, Carlisle. MA
01741 .

Antique Radio Gazette, Antique Radio
Club 01 America, c/o William Dawson. 300
Washington Trails, Washington, PA 15301,

Electric Radio, P.O. Box 57, Hesperus,
CO 81326.

IEEE-PPL Department, IEEE Service
Center, P.O, Box 1331 . 445 Hoes Lane,
Piscataway, NJ 08855- 1331.

HistOty of International Broadcasting. Marc
Seifer, Box 32, Kingston, RI 02881. (Tesla.)

Old Timers Bulletin. Antique Wireless
Association, c/o Joyce Peckham, Box E,
Breesport NY 14816,

QCWA Journal, 159 E. 16th Avenue.
Eugene, OR 97401-4017.

Radio Bygones (bi-monthly). Owl
Worldwide Pub lications, 4314 Wesl238lh
Street.Torrance. CA 90505-4509.

Wallace & Wallace, 11823 E. Slauson
Avenue. SUite 38. Santa Fe Springs. CA
90670. (The HistoryofAmateur Wireless.)

KH6BZF Reports (weekly), Lee Wical,
45-601 Luluki Road, CRT 44-25 Kaneohe.
Oahu. HI 96744-1845.

Kf7NL OX Antenna Designs, Patrick
Martini, Box 3350, West Sedona, AZ 86340.

Long Island DXBulletin, P.O. Box 173,
Huntington, NY 11748-0173,

QRZ OX (weekly). P,O. Box 832205,
Richardson, TX 75083.

QSL Routes, Theuberger Verlag Gmbh.
P.O. Box 73. 0-1020 Berlin, Germany.

Rose. P.O. Box 796, Mundelein. IL
60060-0796; Speak to the World(amateur
radio language guide; 5 volumes. 25 lan­
guages).

The OX Magazine, The OX Bulletin, Box
50, Fulton, CA 95439.

The GO List, W6GO/K6HHD QSL Man­
ager List, P.O. Box 700, Rio Linda, CA
95673.

432 model
coming soonl

2 METER

SQLOOP

TIl1500
500KHZ TO 1300
MHZ. WITH BFO
TRl500. A 1000
Chonnel Scanner with
500KHz 10 1300 MHz
coverage, & no cutouts.
10 search, 10 scan banks
lockout on search &
search&store . VFO tuning
with AMlFMI WFM modes.
With Ni-Cad batteries, Chgr,
VHF Ant., and long wire
antenna, case & belt d ip_ Umited time offer,
not valid with any other specials. Only 5.95
shipping & handling anywhere in the 48
states. Call toO free and order this new unit!

Omnidirectional, HORIZONTALLY
polarized mobile I base antenna for
sideband & CWoGround-gam of 4.8
dBd @ 7.5 rt.rev. gnd). Only a'
square. A variety of easy mounting
options, Enjoy 200 mile range.
Stack'em for even better
performa nce. 6 Meter model, too.

Contact M2 or
see your dealer!

C~~_--1

CiRClE nON READER SERVICE CARD

COMMUNICATIONS:---=- Co" (l.~
1-800-445.7717 l ~

6975 Hinsdalea. Indianapolis IN 46250
317-842-7115 Fax 1-800-448-1ffi4
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McGraw·Hill , Inc. (see TAB), 13311
Monterey Avenue, Blue Ridge Summit,
PA 17294.

MFJ Enterprises, lnc.. P,O, Box 494,
Mississippi State , MS 39762,

National Amateur Rad io Assoc iation
(NARA), P.O. Box 596, Redmond , WA
98073-0598.

Radio Amateur cenocoe. P.O. Box
2013, 1695 Oak Street, lakewood, NJ
08701.

TAB (Division of McGraw-Hill) , Blue
Ridge Summit, PA 17294-0850_

The W5YI Group, P,O. Box 56510 1,
Dallas,TX 75356.

Tiare Publications, P.O. Box 493, lake
Geneva, WI 53 147.

World radio. P.O. Box 189490, 2120
28th Street. Sacramento, CA 9581 8 ,

WPT Pub lications, 70 15 N.E. 61 Ave­
nue, Vancouver , WA 98661 .

----.
Handheld Repeater Controller
SpectrumElto::tl.. ", F'n:Qocu dude_IDe<.OTMF Con­
infroduces \tie WOIId'I I\rst lnll Mel pn)gratTlfTW'll. "-"II
........... repea.. """'IlJ....._ and twne-ouI bm8t1l. D!goIal
Nol8rgerlllllml'lOlSllVlndhekl Voice Operated Squelch
ra~.!he HRe-l0 COflYllrta (OVOS"') . lelemelry~.

a ling", or dual-band radio and priYlltll veee meilllo!,
inlo II lull laatured simplex or Phone 40$-438-27811
o:lupIex repealer lV9Ianl. Kay FAX 40&-438-6027 JA
lealu_ of Iha HRCol0 in- $299 .-a.
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.-----_. __ ._------
: WORLD'S BEST SELLING"'
: AMATEUR RADIO LICENSE :
,COMPUTER·AIDED ,
, INSTRUCTION SOFTWARE '

: $3995 :_ PLUSH -
• SHIPPING -
_ Learn at your IBM/compatible PC! Eight 3' />' ­
_ and S'/: disbc~ aU written and Morse code ­
_ exams - Novk:e through Extra. Re'View all 2,000 ­
_ questions, ta.e sample exams, learn Morse ­
_ code, build telegraphy speed ...and more! ­
_ Free bonus! Complete Part 97 FCC Rule 600.! -

:r=JW~~1·800·669·9594:
-~ W5YI GrOlIIJ, Inc. :
••~ 80x 565101 , 0/111,11, TX 7SH6 ••............ _._ ..
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Terrific Deols 011

Communications
Equipment

1S4-14-1S 8-100 pf ,jh
154-.1-1 2.s.500 pf 2ky
9404-11 25-42S pf u ,

u.s. AMATEUR RADIO MAil LISTS

labell, floppy di8lls, CD-ROM, mag tape .

- Newly licettsed hams
- All upgrades
- Updated Nth weeIl:

BUCKMASTER PUBUSHING
Rout. 4, Box 1830

Mln....I. Vlrglnl. 23117
703: 894-Sm vis a/me 800: 282·5828

•• II » :RRITE Spli...od,
s _. 10" _ _
___'''_c>o

_ ... 0 COo s __

Save Big Bucks. Price s cut up to 50%
ns.:IOlI- _23'[ 1> S1.5GhlI IO-l"S1 2S 1l'!-OI',S1 '_ SL1O
n~ JI~~ I - _37S" 1> S19S1_ ~l<: S2 SO !1l-9l: SU S 11t&1", S2

.~:~JI~I~I:,;.S:::?;., ,..~SO!~ , . I.u~~11., ~....~ !I(lJ.l' '' SW I

ICOUINS PARTS•••••
Give Us A Try

Monuol Sole: 8rand New, lotest Editionlr
-'W- Sfl · SI~I ·SJl · " I- 5JJ· m-l.J2S·1_ $14 • • -I_ $1l

I 15\-1.I lS-lIA.m-M- S1' • SUf-J S" • l111--VS- S1S

Sur

I Stop by our 6,000 ffl Showroom Ao . :.__, Ftyw 6A ~_-'-"""" ""-acid~
1502 Jones St. _ Omaha. NE 68102 ~ .. US....8~ 300 por .. lD70 .. [1••• acId "'-t

OiIoonl'lo-.cal. "'" OI _ b .-.~ IIlIOl Wtocapov.... lIt:.
402·346-4750 _ fax: 402·346·2939 __ d...hCoJ,On~~...,.acld kJ .. ·

Ius Sales of Nebraska

Used
Ham Trader Yellow Sheets, P.O. Box

2057, Glen Ellyn, 1l60138·2057.

The 54-page Radio Works Catalog 941 is
avail able at the cover p rice of $3 , but it is
free to readers of this column. It covers a
wide range of antennas, batons. coax,
connectors. equipment. g round wire ,and
insulators.

The 128-page Rad io Works Reference
Catalog is a bargain at just $5. This is not
a catalog in the normal fashion; it does
not include prices or an order form. It is
essentially an antenna text book, which is
particularly valuable to new amateurs. It
covers antenna and ground wire , anten­
na spec ifications. antenna support line ,
antenna trimming chart, artifici al ground.
baluns (all aspec ts). Carolina beams,
Carolina Windorns, coax (coaxial cable),
coax jackets , coax specifications, coax
weatherp roofing. c onnector adapters.
connectors. conversion tables, copper
wire. copper-wire msutanon. cou nter­
poise lengths, dec ibels, dipoles, ground·
loop solutions, G5RV plus , hard-drawn
copper, high-performance wire anten­
nas. high RF voltages in stations, install­
ing wire antennas in tree s,and much more.

The Radio Works' address is P.O. Box
6 159 , Portsmouth, VA 23703 (telephone
804·484-0140, FAX 804-483-1873),

Antenna Information

Goodies Article Addition

The December 1993 issue of CO maga­
zine included coverage of Blacksmith
Brownie's amateur radio products, but it
d id not include his address and tele­
phone number. HIS address is P.O , Box
382, Hamburg, NJ 07419(telephone 201·
827-5414). 73. Bill, W6DDB
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VHF PLUS BYJOE LYNCH, N6CL

ALL ABOUT THE WORLD ABOVE HF

Your VHF+ Editor Visits Cuba

on a charter service flight that makes regular
trips in and out of Cuba

After clearing customs. I was met by Arnie .
his Wife. Olquita.and his sonArnie.Jr ..CM2KW
at the airport. Arnie. Jr . drove us from the air­
port to the Methodist guest house/conference
center. For a short while after we arrived we
were able to catch up on each other's ac tivi­
ties, since Arnie's vis it to Oklahoma the previ­
ous August. Then after lunch with my team, I
was off to Cifuentes. the site of the Methodist
church that we were to help begin rebuilding.

Belore leaving. however, Arnie and 1made
arrangements with my hosts for Arnie to pick
me up the following Thursday night after my
return to Havana for a special meeting of the
Federacion Radioal ic ionados de Cuba (the
FRC. the nationa l amateur radio c lub of Cuba),

For the next several days I participated with
our work team and several members of a local
congregation in the preliminary rebuild ing of a
church that was in such disrepair that it had to
be torn down. Our job was to clear the lot and
set the forms. gelling the site ready for the
pouring of the concrete foundation for the walls
of the new church/parsonage.

During our oft l imes I was able to meet with
the local people of the town of C ifuentes. As
an amateur I am always on the lookout for ter­
low amateurs. I met three of the twenty in the
town of a population 0' 5CXX), They are: Luis
Hernandez. CM6LX: Pastor, Perez. CM6PD:
and Humbef\o Diaz . CM6HH. Luis is a mem­
ber of the congregation and worked with us on
the church project. Pastor is the president of
the local radio club and works for the local min­
istry of health , In that capacity he is in charge
01 mosq uito Infestation control. Humberto is
employed elsewhere in the community.

On Thursday the team returned to Havana.
That evening. in my capacity of an AARL Of­
fic ial. Imet with lng. Pedro Rodriguez, C02AP.
the president of FAC, In order to present him
with a certificate commemorat ing the FRC's
partrcipation in the past June VHF aso Party
through the DXpedltion of C00FAC at Bello­
monte. In addition. I participated in lively and

I n me last few years the world has seen
tremendous changes taking place in countries
that previously were considered "behind the
non curta in." These changes. part icularly me
collapse of the Soviet Union, have profoundly
but indirectly affected the Republ ic of Cuba
WithOut the support of the Soviet Union, the
economy of Cuba has been thrown into a tail­
spin.

Parallel to thiS development are the relax­
auoos In reucccs freedoms in Cuba that fol­
lOwed the 1984 vis it of Rev. Jesse Jackson to
Havana during the time of his U_S. pres.den­
nat campaign. Five years ago this month these
relaxations look another turn for the better
when leaders of the protestant communi ty had
a significant meeting w ith Castro. The result of
the meeting was even more relaxation of rel i­
g ious freedom. so much so that the fol lowing
year the Cuban Ecumenical Council 01
Churches submitted two proposals to the
Fourth Congress of the Communist Party
Among the requests was the country no longer
be considered aituestc. but secular instead .
The Congress passed th is resolution and one
permitt ing Christians to be mem bers of the
Communist Party, thereby removing a pseudo
form of discrimination through eliminating a
barrier to entry to certain employment oppor­
tunities within the government

Another turn of events opened even more
doors to religious freedom. The legalization of
the U S dollar permitted the inflow of funds for
making badly needed repairs on church build­
ings that have been neglected for the past 35
years.

Typical of the denominations in Cuba are the
Methodists. Following these relaxations an ap­
peal went from the Methodist churches in Cuba
for assistance from the MethOdist churches in
the U.S. Followmg an exploratory trip last Oc­
tober by a team which included a former Meth­
odist missionary who was living in Havana at
the time of the Revolution . the Un ited Methodist
Churches through the ir statewide conferences
began sett ing up teams to go for week-long
construction trips,

The Oklahoma Conference scheduled 'our
trips over the course of the next two years. The
first 01 these trips was in February. I have been
on two previousmos to other countries, the urst
follOWing Hurricane Hugo to Montserrat to
repair a roof on a church. the second to Costa
ruca following the earthquake to begin con­
strocuoo on homes in Mauna.

Because of my friendship with Arnie Coro,
C02KK, Ia lready had a desire to vis it the coun­
try. Because of this and my previous experi­
ence. I was quick to volunteer to be on the first
team

On 3 February I left w ith other members 0'
the team for MiamI. We stayed overnight In

Miami and flew on to Havana the next morning

PO Box 73, Oklahoma City, OK 73010
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April 3
Aprit 4
April 9
Apri l 10
April 11
April 12
April 18
April 22
Apr~ 24
April 25

Apri l 29-May 1

April 29-May 1
May 1

VHF. CALENDAR
Very poor EME conditions,
Last quarter moon.
Northwest VHF Conference, Tacoma, Washington, (See text for details.]
Very poor EME condit ions,
New moon,
Perigee.
Festquaner moon. 144 MHz Sprint, 1900--2300 local time (see text for details).
Lyridsmeteor sncwer predicted peak .
Good EME ccoomoos.
Perigee and full moon. 222 MHz Sprint 1900-2300 local time. (see text for
oeteas.)
Dayton Hamventon. OSTand CO VHF editors to host jOint forum at VHF
Sessions. (See text for oeteus.)
West Coast VHF Conference, Cerritos. California (See text lor oetans.)
Very poor EME conditions,

fruitful d iscussions With Pedro; Francisco Her­
nandez. C02HA, FRC Vice President; Gira ldo
UIto. C02UF, FRC Secretary General; Oscar
Morales. Jr. , C02OJ . FAC Chairman of the
VHF/UHF!SHF Commillee: and Eddy Frank,
C02EG. one of the members of the board of
d irec tors of the FAC concerning amateur radio
in Cuba today,

I was accompanied by Lynn Mims, one of
the Metnodtst ministers who agreed to do the
photography work sotnat I could have p ictures
of the occasion.

At one point our d iscussion was Interrupted
by a Cuba Channel 2 news team who wanted
to interview me for the ir evening news and get
tape of my presenting the certificates I had for
Pedro and Arnie. After the interview, the FAC
leaders he ld a pubtic reception honoring my
presence at their headquarters. Following that
reception . comple te with homemade cocoies.
we resumed our discussions, Among the items

Pas/Of Perez. CM6PD. left. and LUIS Heman­
aes. CM6LX. were /'M) of the three amateurs
wnom I met in Cifuentes. Cuba during my slay,
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I Humberto Diaz. CM6HH, met me at the job site wearing his Yaesu hat. He walked me /0 his
home and demons/rated his station. a humble Canadian-made 30 wart rig that operates on 75
and 40 meters He also showed me his copy of a Yaesu catalog and pointed to the FT- 1000

as his dream radio,

".

GORDON WEST

RADIO SCHOOL
Pref i x 0-823

08731X No ecce Tech. $49.95 __
Includes 2 novice theory tapes, 2
techn ical theory tapes, 1 textbook. the
tate st FCC auteeccx. and frequency
and band charts.

087328 21-Day Novice $39.95 -,-_
Includes 2 code tapes, 2 theory tapes,
1 sampte 5 wpm Novice code lest, 1
textbook. and the la test FCC Rulebook.

087301 Novice Code $39.95 __
Includes 6 tapes that make il easy to
learn the code from scratch . Covers
FCC Element 1A.

087336 2-Week Tech. $34.95 __
Includes 2 theory tapes. 1 question­
and-answer textbook. and the FCC
Aulebook. Covers FCC Element 3A.

087360 Complete Gen . $69 .95 -,-_
Includes 6 code tapes (5 to 13 wpm),
2 theory tapes, 1 textbook, and the FCC
Rulebook. Ideal for upgrade from
Technician to General.

••

Arnie. Jr. , CM2KW; O/gulta; and Arnie Cora. C02KK, met me at the airport and gave me a ride
to the Methodist conference center/guest hOuse The family ;s pictured in front af the confer

ence center/guest tease.

discussed were future Cuban proposed
changes that would create a no-cede type
class of license authorizing these licensees
very low power access to 160 meters, autho­
rizing the present Novice type class licensee
access 10 10 meters (Wi th 50 walls of power),
and increased frequency authorizations on
VHF and UHF bands. With regard to the last
item. because their VHFIUHF frequency allo­
cations are modeled after the IARU region I
band plans, allocations of amateur radio fre­
quencies are similarly modeled For example ,

they only have the bottom 2 MHz of the 2 meter
amateur band (same as Europe). Their pnma­
ry FM repealer pair is on 145.600, the same as
the RDchannel in Europe. They pointed out to
me that they have had access to the 2 meter
amateur band only since 1987 , It was inter­
esting to note that, while not having access to
the latest repealer directory Of direct contact
with south Florida repeater ccorcoaiors. they
developed a delacto plan of coooeratco with
south Florida by monitoring the frequencies of
frequently heard repeaters and avoid ing them.

087352 General Code 539 95 __
Includes 6 tapes (5 to 13 wpm).
Covers FCC Element 1B.

087344 General Theory $34,95 ._ -,,-_
Includes a fUlly illustrated textbook with
2 theory tapes to cover FCC element 38.
Also includes the FCC Rutebook.

087379 Adv. Theory $44.95.-,-_
Includes 4 theory tapes, 1 ill ustrated
textbook, and the FCC Rutebook.
Covers FCC Element 4A.

087409 Complete Extra $69.95 __
Includes 4 theory tapes, 6 code
tapes (13 to 22 wpm) 1 textbook. and
the FCC Ru lebook. Covers FCC
Elements 1C and 48.

087387 Extra Theory $44.95 -,-_
Includes 4 theory tapes , 1 illustrated
te xtbook, and the FCC Rulebook.
Covers FCC Element 48.

087395 Extra Code $44.95 __
Includes 61apes ( 13 to 22 wpm)
for the Extra code exam.
Covers FCC Element l C.

Please send me the items that I have
indicated above. I have enclosed my
check/money orde r lor $'~=~~7
(Please add sales tax in CA. DC , tL, MA,
NJ, NY, OH, PA. TN, VA a Canada, and
$3 .00 lor postage and handling lor U.S.
shipments and $7 .00 lor all shipments out­
side the U.S.)

Or call and charge on your credit card.
American Express, MasterCard and Visa
accepted. steese be sure to include
shipping instru ctions. Prepayment
required and mus t be in U.S. funds.

ORAU 1093

RADIO AMATEUR Ca lib o o k
P.O. Box alt3 l,akey,ood, NJ C6701

t~29)l (f'to'le ) 1~(Fax)
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With regard 10 the 135 cm amateur band.
over time they have gained piecemeal access
to It. However. their frequency allocation pres­
ently starts at around 223 MHz! They assured
me, however, that they are working to acquire
a portion of the band that would be common
to USA weak-signal operations. In that light, I
provided them with the weak-signal calling fre­
qoencv for that band, as well as all the VHF+
USA amateur bands.

Regarding the 70 cm amateur band, they
have gained a window around 435 MHz for
access to amateur satellite uplink and a win­
dow around 432.100 MHz fo r access to weak­
signal operation, but only with antenna eleva­
tion in excess of 15 degrees. However, they
have requested and have been assured that
they will receive access to that Window with no
elevation restrictions in the near future.

They explained that the time required for the
transition is necessary to accommodate other
services moving off the requested amateur fre­
quencies. This , they said, will take some time
because some of the radios of the other ser­
vices are crystal controlled and such crystals
are not readily available.

They also tOld me 01 the plans to develop
radio clubs and that would encourage the
growth of the Novice class of license by authO­
rizing the supervised use of these club stations
by non-licensees who are apprentic ing to be­
come amateurs.

A maier item discussed was the proposal of
a joint Cuba-USA team to operate a contest
station during the ARRl June VHF 000 Party
from eenoroote. possibly with a special rare
prefix callsign. Suqqesuons were made that
possible special permits would be issued for
Cuban operation on various microwave bands
not currently available to them. Two of the
bands discussed in particular were 135 and
33cm.

I was invited 10 head a team of U.S. ama-

This is the OTH of Arnie Com, C02KK, a two­
story duplex. Arnie and his wife, Olguita, live
upstairs. Notice the 6 and 2 meter beams on

the roof. (Photo courtesy C02KK)

,

eX -600N

2050 South Bundy Drive
Los Angeles. CA 90025
Phone (800j 877-7979

01 (310) 820-1234
FAX 310-826-7790

YRADIO
1•

*Proven-Reliablity

"Coaxia l relay reliability
has always been a problem.
About five years ago, we
switched to TohTsu Coaxial
Relays in our hlq h-power
amplifiers. Since that lime
we have not experienced a
single relay failure."

"TohTsu offe rs traditional
Ja panese quality and workman-
ship. The contact designs are
exceptional, making a relay that
has proven itself both electrically and
mechanically reliable."

"Henry Radio will now distribute a
full line of TohTsu Coaxial Relays.
MostcommonconrIQurationsandcon­
nectcr s are a va ilable AT VERY
REASONABLE PRICES . Please call
or wri te today for co m plete in form a­
tion, prices and speci fica tions."

- Ted S. Henry

CIRCl.E 27 ON READER SERVICE CARD
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9 Autry
Irvine, CA 92718
(714) 458-7277 • FAX (71 4) 458-0826

ASTRON POWER SUPPLIES
• HEAVY DUTY. HI6H QUALITY. RU6GED • RELIABLE.

SPECIAL fEATURES PERFORMANCE SPECIFIC'TlO.S
• SOliD STATE ELECTRONiCALlY REGULATED • INPUT VOLTAGE: 105-12!) VAC
• FOl.D-8ACK aJRREKT LIMITING Protects Power Supply • OUTPUT VOlTAGE: 13.8 VDC! 0.05 volts

lrom excessive CllT~ & continuous shorted outpu1 (ItIl. nally Adjustable: 11-1 !) VOCJ
• CROWBAR OVER VOlTAGE PROTECTION on all Models • RIPPLE tess than 5mv peak to peak (full load &
u~ 1S-3A. rs-..u.. I$-SA. A!-4L Rs-!il low line)

• MAINTAIN REGULATION & lOW RIPPLE at low line inpul • All units available in 220 VN; inpul vcnece
Voltage (except for Sl·1tA)

• HEAVY DUTY HEATSINK . CHASSIS MOUNT FUSE
• THREECONDUCTOR POWER CORD except lor RS·3A
• ~E YEAR WARRANTY . MADEINU.S.A.MODEL VS·50M

SL SE
• LOW PRO FILE POWER SUPPLY

Col.. c.ntlnUlUS ICS' CUt ["~ ~Pl:'MODEL On, Black Duty lA.psl [A.psl H~ W.
SL-11A • • 7 11 2% ~N' 91fo 12
SL-11R • • 7 11 "'· 7 .,. 12
Sl ·1 1S • • 7 11 2¥. ~ N ~ 9% 12
Sl-11R-RA • 7 11 4¥. ~ 7 .,. 13

RS-L SERIES - --. (.;

• POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
c.ntllllllllf: ICS· SilI UMI

MODEl Duly IA.psl lA. psl H~ W~ 0
RS-4 L 3 4 3Yp 6'1.. 7%
RS-5L 0( 5 3'1,- 6'1.. 1'1.

9
25
37
50

RM SERIES

MODEL RM-35M

• 19" RACK MOUNT POWER SUPPLIES
Conlinuoul

MODEl Duly IAmp11
RM -1 2A 9
RM·35A 25
RM·50A 37
RM-611A 50

• Separate Volt and Amp Meiers
RM -12M
RM·35M
RM ·50M
RM·60M

ICS'
[Amps)

12
J5
50
55

12
J5
5<)

55

Size liN)
Hx Wx 0

5'10 x 19 x 8'1.
5'.4 x 19 x 12 'h
5'.4 x 19 x 12 'h
7 x19 x 12 '11

5'1. x 19 x 8'.4
5'1. x 19 x 12'11
5'1. x 19 x 12'h
7 x 19 x 12 Yl

Shipp'"
Wlllbs.1

16
38
50
60

16
38
50
60

"27

"..
13

U l"i"
WI. [I ~ I .I

•5
7
9
10
11
13
13

"27

"..
UI"I• •
WI. Ilh .)

Silt tl lll
It xW x '

4'hx8 x9

!liZ' 111111
It xW x l

3 x ""' x S'lio
3'" x 6'" x 9

3'" x 6'10 x 7 '10
3" x 6"" x 9
.. x 7'1r1 x 10lio
.. x 7'h x 10'4
es x ex s

.. x 7';' x 10'"
5 x9 x10';'
5x11 x l1

6 x130,. x1 1
6 x 13'1. )< 12..

5 x9x10'/t
5x 11 x11

6 )(13% xl1
6 x 13'1. x 12'.

12

20
J5
50
70

ICIl'
IA_,I]

3•5
7
7
10
12
12
20
J5

~

'''~ C..li..,n
MOOH '0' BIKI 011, '''''1]
RS-JA • 2.5
RS-" • • 3
RS-SA • •RS-lA • • 5
RS-7B • • 5
RS· l0A • • 75
RS·12A • • 9
R5-12B • 9
RS·20A • • 16
RS-J5A • • 25

MODEL RS·7A lll-50A • 37
R ·lOA • 57

C..li..,n
MODEL Dll, lA_, l l

• Swittllable volt and Amp meter
RS-12M 9

• separate vcn and Amp meters
R:i-20M 16
RS·35M 25
RS-50M 37
RS·l 0M 57

RS-M SERI ES
~~~

RS·A SERIES

• Separate Volt and AIIIp Meters . Output Voltage adjustable from 2-15 volts . ClJ"rent limit adjustable from 1.5amjlS
tofult Load

C..II....I lea ' l ilt filiI 1'1,,1••
MODEl o.IT [Aa ,11 IA_,' I It x W x D WI·llh·1

@13.8VOC @10VOC @5VDC @13.8V
VS--12M 9 5 2 12 4'1l x 8 )( 9 13
VS-"'" 16 • • 20 5 x9 xl0\1 20
VS-35M 25 15 7 35 5 xl1 x11 es
VS-5OM 37 22 10 50 s x raa x u "

• Variable r~k moutll~ supplies
VRM-35M 25 15 7 J5 5%x 19 x 121'z 38

MOOEL VS-35M VR'-4·50M 37 22 10 50 5110 x 19 x 12'1l 50

R8 ·S SERIES • Buill in speaker
"'~

C..Ii ....1 ICS' Sll' 11MI UI"I"
MODEl I;rl Y "" DlI, lA_,ll Aa, 1 Itx W x D WI. [Ih .)
RS-lS • • 5 7 .. x 7'1> x 10'" 10
RS-1 OS • • 7.5 10 .. x 7'h x 1(Hri, 12
RS-llS • • 9 12 . "' x 8 >< 9 13
RS·20S • • 16 20 5x9x10.,., "Sl-11S • • 7 11 21fo .. nil Jl 9% 12

VS·M AND VRM·M SER IES

"ICS- Inlermillent l;(Jmmunication servce (!){l'lo Duly Cycle !)mm on 5 min. 011)



As an official of the ARRL. I met With Ing. Pedro Roorlguez, C02RP, the
president of the FederatiOn de RadioaficiOnados de Cuba Arnie, pictured
left. provided language interpretatiOn for us. (Pflolo counesy Lynn Mims)

Arnie Coro. C02KK. al home In his ShaCK. He is a bit pleased WIth
himself toe having Keyed up a Flcxida repealer during a tropo event

that was underway while I was visiring him.

tews. I accepted cond itionally upon clearance
of all the government hurdles. (I have been
through that route betorel) Among possible
learn members is Emil Pocock, W3EP.

Dunng our oecusscos. I hand-delivered a
letter from Mike Manato. K3UOC. suggesting
an exchange of amateur radio operators sim­
ilar to the US1A joint Soviet. USA exchange

and suggesting a joint USA-Cuba HF contest
operation in Cuba during the 1995 CO WPX
Phone contest. They said that they would seri­
ously ccosoer such an operation.

We carried 00 the discussiofl 01 other items
(including the touchy subject ofdeliberate inter­
terence to internal traffic nets from sratons in
south Florida) for a total of nearly two f-ours until

we Just had to leave in order for the building to
be secured, All of us concluded that we had
covered a great deal of ground in furthering the
hobby at amateur race and the reiatonemos
between the amateurs of our \'NO countries.

FOllOwing the meeting Lynn and I went to
Arnie's home. We had a wonderful visu With
Arnie and his family that lasted until after 2 AMI

ERI

MADE: IN
THE U.S.A...­_CAT-OLOG

--~

April Special of the Month

10% OFF
on all ALiNCO

replacement batteries
Monthly Discounts Applicable to End·Users ONLY

Look For May's Special of the Month

NYS rasdents add 8 112%
sales ta~. Add $4 .00 fa;
postage IlI'ld t>andIiog,

W & W ASSOCIATES
800 South Broadway, Hicksville, N.Y. 11801
o v. E R BUT COl H PS AVA .ABlE EASE N RE

In U.S. & Canada Call Toll Free (800) 221-0732 · In NYS (516) 942-0011 · FAX (516) 942-1944

BUY DIRECT FROM US, THE MANUFACTURER!

What is a
MasterCharger 1+I®?

Get the Answer
in DAYTON!!!
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When we so exhausted that we could not go
on any runner. they called lynn and me a cab
and we reluctantly returned to the Methodist
guest house to finish what was left 01 the night.
Needless to say. I d id not ge t muCh sleep for
being so excited about the meetings.

The next day I headed back oore. a bit sad
to say goodby to my new mends In Cuba. but
also a bit tired and nonesck. It was a bit odd
for a lew days readjusting to the many free­
doms that we have in the good old USA
Nevertheless , I did so, but a bit more thankful
lOf having them

ARRL Petitions For Primary
902 MHz Allocations

In a oennon filed with the FCC on 13 January,
the ARRl has asked for primary allocations 01
suooaocs within the 902-928 MHz amateur
band In aiming its oeutoo at accowrcoanrc
the onoccar users and the principal sources
or growth of usages of the band the League
has requested that 902-904 MHz and 9 12-9 18
MHz be designated as primarily for Amateur
Radio Service use, with secondary uses to be
oerneeo on a cooperating basis wun the ARS.

The league stated that erce the band has
oeenauocetec to the amateurs in 1985, growth
in usage has pnncipally taken place among
the weak-signal users In the lower subband
requested and amon g the ATV users in the
upper subband requ ested The League points
out that although cooperation in high pcouta­
tlOl1 areas already ex ists between the amateurs
and other users, it is still necessary 10 have the
ARS be designated as the primary user In order

to reinforce such working arrangements.
The League further argued that the FCC

considered the availability of the 902-928 MHz
amateur band when it deleted the bottom 2
MHz oI the 135 cm band from the ARS and that
because 01srqmticant encroachments Into the
33 cm amateur band by other sevces. these
intruslOl'1S constitute a oetacto breach 01 the
FCC's previous assurances 01continued ava il­
ab ility of the band for amateur use .

As of the wr iting of this column no deadlines
have been set for comments on the League's
pennon.

January VHF
Sweepstakes Contest

Acnvrty for the contest seemed to be up across
the country, The only report of extended prop­
agation came out of the midwest. particularly
around One and extending west to Kansas,

Your editor operated from the North Texas
Microwave Soc iety contest station located at
the shack (In back of the ga rage) at Greg
Mcintyre, AA5C's QTH Among the other oper­
ators present were AA5C, WBeCGH, WASJAT,
KCSCBJ, WASVJB, and NSOSG The club
scored almost 128K, making contacts on all the
bands up to 24 GHz and LASER They made
eleven contacts on LASER. four on 24 GHz, and
eight on 10 GHz. Conditions were not great.
However , thanks go to the Rover effo rts of
N5QGHIWB5LUA (who scored 96K! 92K.
respectively), who wentto 7 gr ids.and the other
two teams, KB5UBE!N5PGH and KB5YlQ/­
KBSBOU. The NTMS stance saw a vast
improvement over last year's 90K SCOfe The

only significant prooaqaton tOOk place during
a 45 minute 6 meter spcradrc-E openmq on
Saturday night into Minnesota, South Dakota,
Wisconsin, Michigan, and Indiana, One other
contact of note was to OM?l on 2 meters FMI

Bald Kno b OX Hogs At II Again : Rob Ger­
ardi, N9LAG, and a groupconSlstlngol N9KJE,
WA9KNP, and N9QKZ, operated from EM58
USing the call N9KJE dunng the January con­
test. The following is a report from them,

"I thought I wou ld let you know how well we
did in the January contest, although we did not
operate from Bald Knob Mountain, because of
the weather cooonooe. This appears to have
been a wise decision. because it received
some 4 to 6 «ores of snow the week preced­
ing the contest, on lOP of about 1 to 1112 inch­
es of ice , al l of which remained on the ground
unt il contest lime, I am not complain ing, as I
bel ieved we were more fortunate than some
cps farther north and south of EMS? and EM58

"This January we operated using N9KJE's
callsign from EM58, In wtucn half of our group
lives, Including N9KJE. The QTH is near John­
sonville, IL. Just west of Jeffersonville (a lso
known as Geolf), in Wayne county. We had the
loan of a heated 2'12 car garage converted into
a workshop by WT9H (wt'lo did not cncose to
JOin our operation),

"Because 01 the weather and rotator prob­
lems we were not on the air until 2004 UTC on
me zzno. We got the 2 meter and ?Ocm anten­
nas and rigs up and running first. Our farthest
west station was N00 FX in EM29 at 0418 UTC
on the 23rd. Our farthest W5 was K5YV in EM34
at 1441 UTCen 23rd WB5NPG was worked in
EM44 at 2040 UTC Our farthest east contact
was WA8WlG In EN81 at2(}13011 the 23rd , To

STANDARD® C5718DA

Blow the Packet doors Off. ...
PACKET-READY alit of the box (9600 THROUGH 1200 BAUDI-JUST ADD A TNC

~~ NOT a stripped-down, low power, limited-lise tranceiver!
...\:~ Deluxe C5718DA 2m/440 Twin-Band
\ ~ . -Mic IS the LCD disl,lay +coll trol panet-epkr

. SOWalts (40 W/440MHz) ' 1O.5A /13.8V DC
-40 mem.lsnap-in chip »Opt. 2oo-mem , chipe
«Super ex tended rx: 110-199/2504499M Hz
»Encode and decode CTCSS subtone built-it!
»Crossband repeat mode »Cooling fall built-in
»Full-duptex crossband transmit and receive
-Dual-frequency receive (V/V. U/U. or V/U)

... .the information superhighway!
For further info, con tact y o u r STANDARD d ealer o r call 312-763-0 081
Standard is the world's largest manufacturer of VHF-UHF Amateur Radio equipment!

STANOARD AMATEUR RADIO PRODUCTS, INC• • P.O. Box 48480' Niles, IL 60714
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But There'. Much More!!
Inaddition to thesefirst-rate articles by some of the

hobby's leading authors, you 'll f ind dozens 01pages
of equipment listings. They provide product specs,
prices, and other essential intormation.
And,who can't use ourworld-renowned Dealer and

Manulacturer listings? They'U tell yOu exactly wllere
to reach the companies and distributors that serve
the amateur marketplace.

VOtJ '11 want to keep this book hanlly lor your day·
to-day operation. Don't delay, be sure to order your
copy 01 the 1994 CO Beginner'. Guide to
Amateur Radio today!

For Faste.t Service, Order
Toll Free

(800) 853-9797
Or Fax 516-681·2926

AlSO available through yOur local dealer!

On The Air

The following is Hal Perry, KC4YO's summary
of his EME operation in the fall EME contest.

"The EME weekends were pretty good to
me. I had seven contac ts on 144, including
three new ones , The 144 contacts were made
using two M2 five-wavelength antennas at just
over 100 teet fed with 718 inch Andrews hard­
line and 1 KW.

"The 1296 MHz operation is a story within
Itself. Because of the many trees in our yard,
all the 1296 MHz eoooneu had to be loaded
onto my F350 one ton truck, including the 10
loot satellite dish, for which I had to make up
a special mount.

"The station was an FT·736R with homebrew
preamp and water-cooled PA runn ing 150
walls. The dish was led by 14 feet of 7/8 inch
Andrews narcnne. On that band I made six
contac ts while the weather was windy and
snowy with a temp of around 22 degrees!

' The stations worked on 23 cm were
VE30NT, OE5JFL, OE9XXI, WBeTEM , and
WD5AGO. It was a real thrill to get to work as
many stations as I did, I thought there was a
good chance to work VE30NT with all the
receiver gain that they had, and I was sup­
prised to work the others, Sure wanted to make
a sweep of the VE30NT operation, but was
unable to work them on 432."

Among the other ooeretors who worked New
Zealand on 6 meters on 13 January was Ed
Johnson, WD5EWD, who worked ZL2TPV at
01 15 UTC.

Pat Rose, W50ZI, Jim, W5EU, and Tom,
WD5K, are among the operators known to
have worked XF4CI on 6 meters, Pat worked
the operation on 29 December and the others
on the following Sunday.

Ray King, WB8YFE. in EN?l in Indiana,
sent In the following for December and Jan­
uary: On 4 December he worked W4RGB
(EM75), and KBSRKO (EM30), NSCTE (EM 12),
W3XO (EL09), KB50AI (EM22). W4SVI (EL9S).
On 11 December he had a sporadic-E open­
ing that started in Maine, New Jersey, and New
York. It then extended into Florida. North Car­
olina, and Georgia. On 16 December he had
a short, weak opening into VEl and VE9 On
25 December he had a 15 minute opening and
worked W1BDC (FN43). On 27 December he
worked CH1YX (VE1YX). On 15 January he
worked W5FUA (EM10), N5ZLC (EM 13),
WA5JCI (EM2 1), K71RK (EM21 ). N7JJS
(Louisana) , KA5TJI (EL29), KSLLl (El29),
KCSFP(El 16), KB5IUA (El 29), WQSY(EM20),
C6AGN (F116), and XE1J (DK89) . On 23
January he worked Nl:llRJ (DN80), KFeDA
(ON70), WA7KVM (DN71 ), W0NRI (DM79),
KeRI (OM78), NK5F (DM66), KSMAT (DM65),
WSFF (DM64), VE1PZ (FN85), VEMA (FN65),
W1AIM (FN34 ), KHOl (FN44). WA1YHO
(FN42), N20HV(FN33), WZ1V (FN31), N1JOH
(FN32), N1JVE (FN41), and N2GHR (FN30).

Bill leBaron, WeMTK. sent us this report

band in [he announcement 01 the newsubband
wtlich appeared in the February COlumn. He
says the timing of the reception ollhe maga­
zine was just right to stimulate the activity. Well ,
I would love to take credit for such an acci­
dental coincidence. However, I can't. C redit
goes to the FCC and the USPS-the FCC lor
timing their announcement of the new alloca­
tion and the USPS for delivery of the magazine,

the north. EN61 was worked starting with
WA9KRT at 0633 UTC on the 23rd.

"Basically, band conditions were lousy,
although on 2 meters we worked 74 stations in
31 grids, with about half being on CWo One
thing we have learned from previous opera­
tions is that any limi ted multi-op or multi-up
setup needs some good CW operator s. We
were glad we had one of the best. WA9KNP,
as part of our group.

"Six meters is where we, and I am sure sev­
eral others, experienced some great openings,
We had a western opening occur at 0 111 UTC
on the 23rd wnen WA7KYM came booming in
from DN71 ; this was followed at 0140 UTC by
KDeDW in DN70 (KD0DJ was worked from here
also at 0150 UTC), and was fo!lowed at 0146
UTC by DN78 KeRI and KF0WU, Nel l was
worked at 0207 UTC from EM09, and we lin­
rsneo the opening by working KBBJB in DM79
at 0211 and WeRNI also in DM79 at 0234 UTC.

"On Sunday atterrcco we experienced an
even better opening on 6 meters to the north­
east! W1AIM in FN34 was worked at 2217 UTC
from FN34, followed by VE9AA from FN65 at
2224 , N1JaZ in FN34 at 2226, along with sev­
ereronerj'Naa stanoos. ThenWZ1V, FN21,was
logged at 2300 UTC (he had been heard earli­
er that morning at 1243 UTC with a strong sig­
nal lor about 2 minutes, but no contact was
made at that time). Then N 1MUN gave us FN32
at 2306 UTC, IoIlowed by WA lYHQ in FN42 at
2255 UTC and NY1E at2317 UTC. Then N1KAT
at2314 UTC gave us FN44: WC1Bat 2328 gave
usFN41 andW3EP gave us FN31 at 2332 UTC,
near the end of the opening to this area

"During this opening we received some
strong signals on 6 meter FM. AA 1EU and sev­
eral other amateurs in the Maine. New Hamp­
shire, Vermont areas were heard, but we made
no contact with them. So we quiCkly returned
toSSB ,

"All toro.mese openings helped us work 24
Grids and 42 stations on this oaro.

"On 432 MHz we were only running 25 warts
into a za-eterreru beam. Again our farthest
contact was with WA8WZG in EN8 1 at 2015
UTC; EN6 1 ca me in second with WA9KRT at
0633 UTC, both on the zaro . However, be­
cause of severe icing cond itions to the south
of us. during the days pr ior to the contest we
only made 13 contacts in 7 grids on th is band ,

·We hope to see everyone in the Spring
Sprints as N9KJE from EM58. And in June we
plan to return to Bald Knob Mountain as N9LAG
in EMS7 "

Jon Jones, NOBY, reports that he operat­
ed QAP portable on 2 meters and 70 and 23
ern . He states that there was a good tropo
opening all day Sunday to Iowa and Illinois. He
goes on to report that running 10 watts on the
above bands. he was able to work KeDAS in
EN42 on 2 meters and 70 ern In addition, he
worked Roger Schneider, W89OJR. in EN50
00 all three bands. (Jon was so excited about
the 23 em aso that he FAXed Roger's OSL
card to me twice!) He further reports that the
trcco exteooeo into Ind iana and Ohio. His best
OX was WA8MZQ on 2 meters and 70 cm.

Jon observed that the trope was workable
trom eastern Oklahoma, but that he did not
hear Oklahoma City or Dallas statons part ici­
pating in it. He expects his final score to be
around 6700

carl Smith, AA4H , noted that there was an
increase in activity on 222 MHz during the con­
test He attributes it to the publicity given that
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Whether you're a Novice,
Ted mician or just beginning
to think about getting your
license, CO's Buyer's GUides
are your best informatiOn
source for amateur radio
equipment. Buf that's not
all-veteranhams findour guidestobe invaluabletoo!
Our 1994 CO Beginner's Guide to Amateur
Radio is no excepuon!
Chod-fullofpractical information thatcan't be lound

anywtlere else, you'U find thiS edition is oor best yet.
Here's just asample 01 the artoes yOu'ft Irnd:

,.. Shopping to AY(li(f Obsolescence, Joe Lynch,
'6Ct

,.. All About Antennas, Paul Carr, N4PC
,.. Computers in the Shack, Ed Juge, W5TOO
* HF Operat ing for Success, John Dorr, K1AR
* Beginner's Guide to OXing, cnco Harris, VP2ML
* The Fill! Art of QSLing. Lew McCoy, Wl lCP
,.. Award Hunting and Contesting, Doug Grant,

'lOG
,.. Hardware for Yoor First Station, Doug DeMaw,

WIFB
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BUTIERNUT ELECTRONICS CO.
P.O. Box 1234, Olmito, TX 78575 (210) 350·5711

Model CPX counterpoise kit for Buttern ut models
HF9V· X. HF6V, and HF6Y-X; substitutes for ground or
elevated radials. se lf-supporting tubing bolt s onto
base of antenna. Mast not provided.

Model HF9Y·X (shown to the lett) for sons, 40, 30, 20,
17, 15, 12, 10 and 6 meters.
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Service and Dependability. .. a Part 01 Every Product

N o , we won 't ins ult your inte ll igence by te l ling you that it 's a
"halfwave" or that ANY vertical will operate more efficiently without a
good rad ial system than with one: it ce rtainly won't ! If you want
expensive fai ry tales talk to our competi tors! If, however, you've no
room for even the smallest radial system just install the most eff icient
multiband vertical in the business, the HF9V·X, over our counterpoise
kit. You'll not on ly save a tidy sum but you'll work OX that the shorter
and more lossy no-radial ' nanwaves'' can't touch because bolh the
HF6V-X and HF9V-X use longer active elemen t lengths for higher
rad iation resistance and greater efficiency on more bands than any of
the so-called haltwaves. Ask lor our free brochure lor complete specs
on all Butternut models and receive technical note DLS- l ~Di rty Little
Secrets from the An tenna Designer's Notebook") that shows you how
to calcu late the probable efficiency of any vertical antenna using the
manufacturer's own specs so you won't have to learn the truth the
hard way!

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

THERE'S ONE NO WI

Measure Up With Coaxial Dynamics Model

83000A RF Peak Reading Watbneter
Take a PEAK with Coaxial Dynamics " NEW" Model83000A, designed
to measure bOth FWOIRFL power In CW
and FM systems simply and quickly.
Then with a "FLIP" of a switch,
measure "PEAK POWER"ln most
AM, sse or pulse systems, Our
Model83000A features a complete se­
lection of ptuq-ln-elemente plus a 2
year warranty. This makes the
Model83000A an Investment worth
lookIng at. So go ahead, take a
" PEAK", you'll like "WATT" you seel

Contact us for your nearest autho­
rized Coaxial Dynamics representa­
t ive or dIstributor In our wcrtd-wtce
sales network,
Avai lable With Elemenls Up To 1800 MHz!
Freq. Range · .45-2300 101Hz

COAXIAL
DYNAMICS,
INC.

15210 IndustrIal Parkway
Cleveland, Ohio 44135
216-267-2233
1-8OO-COAXIAL
FAX 216-26703142

Current Conferences

of his activity: On 4 December he worked
W5EWB, N5XJG, W50ZI, K85VTD, W5VAS,
WBSGO, and WA5JCI . On 5 December he
W(l(\c;ed AJ6T, W6RXQ, and KBSRKO. On 14
December he worked N5XJG, W3XO, and
KE5ZS. On 17 December he worked KG0HA,
W9GWT, EL98, and 19 other contacts in Flor­
ida, Louisana, Arkansas, Illinois, Oklahoma.
and texas.On 12January he worked XE2LQB
(OL98), KC5FP, and W5UWB. On 15 January
he worked AA6DD, K6TPG, KD6.JQN/M,
KC6WLC, KC4YO,and KF4WE. On 22 January
he worked N9MKC (EN71), W8ULC (EM79).
and KE!3BI (EN72).

Northwest VHF Conference: Thisconference
will be held on 9 April at the Tacoma Inn Best
Western, 8726 South Hosmer, Tacoma. WA
98444 , between the hours 0110 AM and 2 PM
For resevatcos call 8CJO.528-1234. Thelf flat
rate lor one to four persons is $56. There is a
hospitality room to be opened Friday evening.
For more information, contact Jim Christian­
sen, K7ND, e.O. Box 147, Fox Island, WA
98333, or call 206-549·4062.

Dayton HamVention Program ' The follow­
ing is the planned prog ram for the Dayton
Hamventon which is scheduled to take place
29--30 April and 1 May, On Saturday at the
VHF/UHF Forum in Room 5 the following sem­
inars are scheduled between 0900 and 1330
local time: "Current Trends in VHF/UHF/Mic­
rowave: presented by Emil Pocock, W3EP,
and Joe Lynch, N6Cl; -VE30 NT EME Oc­
eratco.' presented by Peter snutoo. VE3VD.
and Michael Owen. W9IP; "Backpackmq a
YHFQRPPortable Sratoo.' presented byPeter
Puttman, KT2B; "Taking the Magic out of Mi­
crowave--using No-Tune r raosveters." pre-­
sented by Kent Bntam. WASYJB: and "Spread
Spectrum Cornmurncartons." presented by
Dave Wood, WB4KPD, The above programs
Will be moderated by Joe Burke, WABOGS,
and Merle, Rummel, W9LCE.

West Coast VHF Conference Program
The West Coast VHFConference ISto be held
29-30 Apr il and 1 May. The location is at the
Sheraton Cerritos Hotel. Town Center , 12725
Center Court Drive.Cerritos.Oantorrua. For the
special reservation rate of $59 per night dou­
ble occupancy ($69 triple and $79 quad) call
3 10-809-15(X). or FAX 310-403-2080,

cootemeo speakers include Joe Moell,
K0QY; rsn Marek, NC7K; Wayne Overbeck.
N6NB. and Roy Tucker. N6TK, The saturday
night banquet speaker Will be Scott Bovaz.
N6MI

Registration for the conference (prior to 1
April for the pre-reg istration drawing) is
$15.00 The banquet once is $2500 and the
Sunday morning breakfast is $ 12.00. Both re­
quire advance purchases. Copies of the Pro­
ceedings are available lor $10,00 and can be
purchased at the door,

Send your registration to SouthernCalifornia
Six Meter Club. P.O. Box 1044 1, Fullerton, CA
92635 For more information contact Gracie
Hastings. KK6CG. at 714-990-9203. 01 FAX
71 4-990-1340

Current Contests

Ttas month begins the annual Spnng Sprints,
E)(cept for the 6 meter Sprint. all contest times
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On 1 January Ron Ogren, WA6PEV. started
the year out right by complellng an EME con­
tact With Charlie, NBAKC, in Wisconsin for
stale number 50 on 2 meters. Ron states that
this was the first EME-equipped staten on from
Wisconsin on the air in four years! Thanks go
to Todd Evans, KB6IGC. for this report.

During a visit with Greg, WQBP , he advised
me that he has completed worklOg all 48 con­
tiguous states terrestrially on 2 meters. He has
recently moved from grid locator EM2 9 to
EM19 (but not out of the 50 mile radius to main­
tain credit fo r his WAS contacts), At this rarer
grid he expects to construct an EME array to
make the two other contacts to finish his WAS
for that band

During last fall's Chattanooga nentest a group
of VHF+ operators gathered at Hal, KC4YO,
and Matty , KM4XW. Perry's home, The follow­
ing is her account:

Hamfest Within A Hamfest

Was and Almost Was
On 2 Meters

the US that run 24 hours per day. Another rea­
son is thatlwas interested in 144 and 222 MHz
meteor propagation this year, so I figured that
the weather station frequencies WCMJld be a
good candidate.

"If you are interested in 50 and 144 MHz
orcoacatoo. then monitoring the 88-108 MHz
FM spectrum would be a neal alternative. Just
tune Into an area in the FM band where there
are no local stations in your area Many of the
newer higher priced scanners will accommo­
date the FM radio band and any old three- or
four-element FM band Yagi should dothe trick,

"Operation was the easy part. Before leav­
ing the house lor work in the morning I simply
turned up the volume of the scanner to moni­
tor the weather transmitters and turn on the
Yaesu 736 and get nto scan 144.190, 144.195,
144,200,1 44.205. 144.210, and 222.100 MHz.
I then set the VOX tape recorder on and lelt. I
also had a telephone answering machine that
had a monitor function, so dUrll)Q my tederat­
IV mandated 10 minute breaks at work. I dialed
up my answering machine at the reese and
listened in on activity (over the phOne) 'Nhile at
the desk at work.

At lunch time I went home and played the
tape to get an idea 01 the activity for that morn­
ing. The same happened alter work, This went
on for two days belore the predicted peak . and
one day afte r the peak. Although the exact
times and locations of ionization were not
logged with th is method. a good idea of activ­
ity was noted, and it sure beat being at work
oblivious to the activity un til I got home.

"I'm always looking tor 222 MHz contacts.
and of course will be receptive to any and all
50, 144, 222. and 432 MHz contacts via any
mode of propagation except elevated EME. I
still run no more than 2(() watts on any band
and no more than two antennas (I(l anyone
band. So if you need or want to work grid
square OM 15 on these bands, feel free to give
me a call anytime at 619-371-4864 after 5 PM
weekdays or anytime on weekends. If I'm not
home, leave a message and I will return your
call as soon as I arrive home.c-za from the
Mojave Dese rt, Todd Evans, KB6IGC."

The Lyrids meteor shower is predicted to peak
around 22 April at approximately 0918 UTC.
This is a north-south shower, producing at its
peak around 15 meteors per hour.

Jan Mayen : Per, l A7DFA, is going back to Jan
Mayen (JX7DFA) this month and plans activity on
2 and 6 meters, Per says that 2 meters EME will
be his first priority. The grid locator is IQ5Qov,
Thanks go to Paul Kelley, N1BUG. for this report.

Current DXpeditions

The fo llowing was submitted by Todd Evans,
KB61GC, as another way of detecting meteor
activity,

"Here is what I did to monitor the rise in activ­
ity during this year's Perseids meteor shower.
The following is an example 01 how simple it
can be to keep tabs on meteor and other prop­
agation activity wnne away from the reese and
radio.

"The first thing I did was go out and buy an
inexpensive voice-activated cassette recorder
for the shack. The one I chose had quite a sen­
sitive microphOne to allow any activity in the
shack to start the tape rolling.

"The second thing I d id was convert an old
VHF TV antenna into a four-element 162 MHz
Vagi , After completion 01the Vagi, I ins talled it
vertica lly on a clothesline post outside , point­
ed it northeast. ran some spare CATV RG-6line
into my shack, and connected It to my police
scanner. I programmed in all seven 01 the
NOAA weather stations in the 162 MHz range.
INhere I live in the northern Mojave desert there
are no weather transmitters that are received
(except one that is 70 miles away and so weak
that the sldelback rejection 01 the beam easi­
ly nulled it out).

The reason I chose to use these Irequencies
is that there are weather transmitters all over

Current Meteor Showers

Monitoring Meteors
And Propagation

Pat Rose, W50Zl. supplied the fo llowing write-­
up 01 the 1993 SMIRK contest.

Based on log entries, an estimated 400 sta­
tions partic ipated in the June 1993 SMIRK
Contest. However , only a disappointing 13
entries were received. The overall winner was
W50ZI, with 15,036 points. Second place was
achieved by N5HHS with 11.780 points, and
the third-place winner was W3XO/5 With 6912
points. Incidentally. all three winners were from
south Texas,

First-place winners for their geographical
areas are: K lOAT, MA; WB4WXE, NJ:
KC4SUS, n, W50ZI, TX; WB70HF, AZ;
N8AXA, OH: N0ll, KS: WD0BQM, NE;
VE1SlM, NB: VE7XO, BC; and ZR1AEZ, RSA

Results: 1993 SMIRK Contest

are 7-11 PM local time. The 2 meter Sprint is 18
April. The 135 em Sprint is 25 ApriL Exchange
is your grid locator. Complete rules were in the
"Contest Corral" colLrnn in March QST and
results are normally found in the National
Contest Journal, another league publicatIOn.

Alienateel
by your
cable
company?

Driven Element

440-18

Everquesr • Panasoruc • Jerrold
Zenith. Pioneer • Scientific Atlanta

Oak • Ea,.tle • Hamlin e 'Tocom

The 440-18 is a broadband , 18
element yag i, computer optlmizeo
for excellent pattern and good gain
from 420 to 453 MHz. Easy
horizontal or vertical mounting
Stack for even more gain. Ideal for
ATV, OSCAR, FM , 10ng-hauJ
T ropo , etc, Featu res the M
silicone-gel and O-ring sealed
d riven-element module, tough 3/16
rod elements , and stainless steel
hardware. 100 MPH wind survival.
We build them to last

Contact M2 or
see your dealer!

Mnnbo:'l" of National ConsumtT u.blt- A...<ocialkm
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Call For Your
FREE Catalog Today!

1800624-1150
And say NO to un-earthly

equipment rental fees.
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MD~

875 s, 72ft<! _ Omeho., SE 611114

14.5 dBd
"real world"

gain
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"The weekend of October 23rd proved to be
very excit ing around the house for us. The
troops from Otuo-c-Brvan. WA8MZO: Craig .
N8OJB; Tom, WA8WZG: Mall. KB80IV(Tom's
son):John, WZ8D: and Byron, WA8NJR, came
down lor the Chattanooga Hamfest. Also
attending were Joel, W85IGF (he and Hal held
a forum on VHF): Bob. KA2DRH: and Fran,
N2KMA (Bob's wife).

"Atte r the hamtest we all gathered at
Waycrazy's Barbeque place for some good
eating and visiting, We had all of the above
except John and Byron (they had 10 get back
to Ohio) plus Ben, AC4HG . Dot. AC4HH;
David ,WB4JGG. AI, N4VC: Colin ,AD4HJ: Erin ,
KB0IEW: Santa (Chris). N3IWJ: and Linda.

·We had a mini VHF dinner and the best
time. After we ale we gathered back at our
house and visited some more. It wa s really nice
to meet some 0 1the people we have talked to
so often, and hope it will not be the last time to
have them down to visit us."

On their return trip several 0 1the VHF+ oper­
ators drove through rare grids and gave out
contacts to the deserving .

Newsletter Note

"Anomalous Propagation" is the monthly news­
lette r of the Midwest VHF-UHF Society, Inc . It
is co-ed ited by Gerd Schrick, WB8IFM, and
Robert Frenc h, N8EHA. Society dues is $6 .00,
Make out the check out to Gerd Schrick and
mail it to 1729 East Central Avenue, Miamis­
burg, OH 45342.

planetary, and meteor shower events for the
next 5000 years' It and many other programs
related to VHF can be downloaded from the
VHF/UHF BSS. 704-284-4854.

VHF+ Nets-
General Class Option?

Leon Crouch, W6S0N, who holds a General
class license, has expressed a desire to see a
VHF+ coord inating frequ ency on 75 meters
that would be workable by General c lass cos
As c rowded as the band is on any given
evening, it may be very hard to establish such
a frequency. What are your suggestions?

And Finally . •.

I didn't knOw exactly what to expect during my
visit to Cuba. However, I came back from there
with memories for a tiletime.

t met fellow amateursol a country with which
presently ou r government does not have diplo­
matic relations. And yet , these amateurs were
amateurs just like any w-orn I have met in any
other country. includ ing my own. They are the
same kind of experimenters who are try ing to
learn about the hobby and trying to do some­
thing good and positive with the hobby and
most important, with their lives. They are just

like the best I have met on the VHF+ amateur
bands in my country.

Surprismqty. I found no resuctcoot my/ree-­
dom 01 exoressoo. Because of trus I told the
amateurs, the church members. and ouzens I
met on the street that I lelt their future was WIth­
in their own country, that their ingenUity was
what had kept them surviving so long under
hOrribly adverse conditions. And when asked.
I carefully explained my government' s posi tion
on the embargo,and they respectlutly listened,

In our dialogues they gave me constructive
ideas that would help to improve relations hips
between the people of our two countries.

I came home from Cuba with new impres­
sion s of a country that has so much potential
for its future. However, I also came back with
a firm conviction of how very important it is to
delicately and carefully handle the changes
that will bring about the fruition of these poten­
tialtransformatiOns in its future .

I also came home with hope, not only hope
for my Iriends in Cuba, but hope for all of us as
human beings striving to make Earth a better
OTH.

This is alii have space for this month. Again .
I thank you for your contributions to this, your
column. Please keep them coming to the
address at the beg inning of the column, via
CompuServe (721 24.2734) , or via my phone
numbe rs (voice 405-528-6625, FAX 405-528­
0746). Until next month 73. Joe , N6CL

Tri-Magnetic Mount MODEL 375 ONLY $37.95
e.'IJ ;!:) • Holds all Hamstick • 15' AG 58 coax wlPl-259

tl~~ lClO'ro MADE Antennas and many others • No rust aluminum
. ' IN USA • Over 4()(U1 01 holding power constructIOn

- • 318 x 24 thread mounting • 12- X 14- loot print
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• For type "N" connector add $5,00,

'00%
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USA

Sa""
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9112
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l a keview Company, Inc.
3620-9A Whitehall Rd " Anderson, SC 29624

803-226-6990
Add $4,75 per order for shippioglhancthng

Catalog Available .. Dealers Welcome

HAM STICK
ANTENNAS

• Monobanders lor 75 to 6 meters
• Very rugged 'Iberglass and stainless steel
• Telescopes for easy adjustment
• 318 X 24 TPI base nts most mounts
• Low prollle & tow wind load
• Needs no SPrings o guys
• Complete tuning & matching instructionS

eccoec
• Approximately 7 It taN
. 600 watts

Cal. " Band
9 175 75 meters
9140 40 meters
9 130 30 meters
9 120 20 meters
91 17 tz rrerers

THE ORIGINAL WD4BUM

for
H. F. MOBILE OPERATION

$19.95 each

The central States VHF Society has issued a
call tor papers for presentation at their 1994
conference in MemphiS. Tennes see 28-30
July. Accepted papers will also be published
in the Conference Proceedings. Those inter­
ested should contact Joel Harrison, WB5 1GF,
528 Miller Rd.,Judsonia. AR 72081, or ca1l50 1·
729-3301 ,

Notes on Beacons

VHF+ Software

Astronomy Lab for Windows This is a com­
prehensive program for prediCting sotar.juner .

New Brunswick Beaco n, New Callsign. After
we went to press for the January issue, the
Canadian province of New Brunswick re­
ceived allocation 0 1the VE9 prefix. Very quick­
ly after availabilityol the new prefix M ike Smith,
VE1MO, became VE9AA In addition, Mike
changed the callsign on the beacon on 50.073
MHz mentioned in the January column to
VE9MS!B, It has es sentially the same mes­
sage. except for the new causlqn. Reports of
it have already been seen on northeast pack­
et spots.

XE2UZL: This beacon . which uses the call­
sign of SK W6UZL. is located at San Quintin,
Baja California, Mexico, which is in OM 1O. The
beacon uses two stacked SQLDOP antennas,
with the top one 60 feet high. It runs 25 walls
on 50.0277 MHz.

CSVHF Society
Call For Papers
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AWARDS BY NORM VAN RAAY, WA3RTY

NEWS OF CERTIFICATE AND AWARD COLLECTING

HONOR ROLL SPECIAL HONOR ROLL
3000 Mike Carver, KG5UZ

KG5UZ 849 1500 USA-CA All Counties #827
A840Q 850 KG5UZ 1093 All 20 Meter Mobile, 01-05-94
KN'EWI 851 A&100 1084
SM58HW 852 KN'EWI 1095

Harry R. Sparks. AB40ClNSUR B53 SM58HW 1096
NSUR 1097 USA-GA All Counties #828

2500 SSBlMIXed Band, 0 1-11-94
KG5UZ 927 1000
AB400 928 KG5UZ 1305 Clarence H. Story, KA6SWI
KA6$W1 929 AB400 1306 USA-CA All Counties #829
SM58HW 930 KA6$W1 " l)7 Mixed Band/MOde, 01-20-94
N5UR 931 SM58HW 1308

N5UR 1309
Hakan Ekdahl, SM5BHW2000

U$A-CA All Counties #830KG5UZ 1004 500
A840Q 1005 KG5UZ 2738 Mixed Band/Mode, 01-25-94
KA6SWI 1006 AB400 2739
WD3P l007 CE7ZK 2"" A.E, Buzz Jehle, N5UR
SM581-M' 1006 KN'EWI 2741 USA-CA All Counties #831
N5UR 1009 NSUR 2742 Mixed Band/Mode, 01-31-94

T hiS month we teature USA-CA #712 ,
Charles W, Peale, W5MW, of Dallas, Tex­
as. LeI's hear from him in his own words.

"My first association with County Hun­
ters was a contact with Mary, KC5UO,
who with W5UJO was mobile in Colorado
at the time. (Note that WSUJO, Joe Par­
sons, is nowpresident of the Mobile Ama­
teur Radio Awards C/ub.-ed) When
they returned 10 the Dallas area , Mary
contacted me and explained how the
County Hunters operate; gave me freq­
uency, OSL, and awards information; and
outlined the CO USA-CA Awards plan.
Mary also gave me my last contact for
completing USA-CA,as sheand Joe went
to Arkansas and gave me Grant, AR.

-I have always been involved with radio
and communications. r was first licensed
as an amateur in 1933 under the Federal
Radio Commission. At that time I received
both station and operator licenses. 1took
my Advanced amateur exam a year later,
as well as the exam for FCC First Class
Telephone and FCC Second Class Radio
Telegraph licenses. I received the num­
ber two licenses for Radio Telegraph is­
sued by the FCC when it was established
in 1934 (missed out on number one).

' Then I look a three-year cruise with the
United States Coast Guard as a radio
operator . I got my First Class Radiotele­
graph ticket after a year's sea duty.

-I was manager of radio operations for
two major aircraft companies during WN
II. I also spent a few years as a Merchant
Marine Radio Officer. I served as Field
Engineer, working with the military and

Box 76, Pleasant Mount. PA 18453-0076

TOO IlJlaI ro.fflJer rJ CI.ltJNIe$ fQrcredo! lor ee UnI!ed $UIlM
rJ Amenca Cwn!Jes Award IS 3076 ThIlllaSlC award lee
tor subscr~ IS $4 00 Fa- nonsubsctibe<s ~ IS S10 00
Inn",1 ;lppllC&lIorl """,Sl be submoned '" ee USA-CA Record
6001< ,whlch may be otltMled trD'll CO MaQaZlO9. 76Nor1h
Broadway, Hicksvdle. NY 11801 USA lor $2.00. To QUllhfy
for the special subscnbe r ,ata, please send a recent CO
mailinll iabel With your appl icatoon To be eligible lor lhe
USA-eA Award , aopacams must comply witll the rules of
me p<"ogram as &e! torth in lhe ,!Wise<:! USA-eA Rules and
f'fogfam dated June 15. 1991 A compleTecopyolthe 'ule!l
may be Olllau'Ied tly serdw'Ig an SASE to Norm Van Raay,
WAJRTY USA-CA Awa<d Manager . Box 76 PIeasanl
M<v1t, PA 184SJ,.OO76 lJSA, DX-.onsmusTlfIdOdee<l"
postage tor eirmaiI repty

systems communications. I finally retired
from a major communications and elec­
Ironies corporation.

~ I attended Bible College for a couple
of yearswhile I was still working. I've done
lay preaching in rural areas, prisons,
homeless missions, and nursing homes.
I taught Bible in an urban church.

-Most of my County Hunting time was

spent in the front room of our home with
earphones on listening to 14.336 and
other County Hunter frequencies. My wife
and I babysi t infants for working parents ,
My radio equipment is in another room,
so I listen on the phone and then rush in
to make an occasional 59, 55, or other
contact report. I'm careful not to disturb
the little cherubs. Heaven help me If I
wake them up. (Hi!)

"rve been very impressed with County
Hunting and the fine friendly folks in­
volved . 1see a valuable emergency as­
set, not only for mobiles, but also for the
community. We have hundreds of well­
equipped mobile stations, and many fine
fixed stations constantly monitoring the
net. When an emergency occurs, all at­
tention is directed 10 taking care of the sit­
uation for as long as it takes to resolve it.

Charles W. Peale, W5MW, USA-CA #712, at home in his shack.
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W5MWand his wife babysit infants, but
he listens and makes an occasional con­

tact report eune same time!
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When the public electric power fails, hun­
dreds of mobile stations are operating on
their own power, and many fixed stations
are equipped with emergency power
sources as we ll. All of these amateurs to­
ge ther form a well-tested g roup of com­
municators responding to all kinds of
emerqences.

-I am proud to be a small part of the
County Hunting community . I apprec iate
everyone who helped me ac hieve ttus
prestigious accomplishment.

"Drive sa fely and watch fo r the low
branches. May the Lord richly bless and
lake care of each of youM_73. W5MW.

Congratulations to Charles W. Peale.
W5MW, USA-CA All Counties #712 (30
May 1991).W5MW is 80 years young. and
a cred it to the amateur rad io community .

Awards Issued

Mike Carver, KG5UZ. became the first
USA-CA recipient for 1994 by submitting
a completed Record Book and receiving
USA-CA All Counties #827 (all 20 Meter
Mobile) on 05 January 1994. He also
received USA-CA 500 #2738 . USA-CA
1000 #1 305, USA-CA 1500 #1093 , USA­
CA 2000 #1 004, USA-CA 2500 #927, and
USA-CA 3000 #849 .

Harry Sparks , AB4OQ, was next. He
submitted a complete book and received
USA-CA All Counties #828 (Mixed Bandl
Mode) on 11 January 1994 . along with
USA-CA 500 #2739, USA-CA 1000
#1 306, USA~CA 1500 # 1094 . USA-CA
2000 #1005. USA-CA 2500 #928, and
USA-GA 3000 #850.

Clarence H. Story . KA6SWI . sent in his
book in the mid dle of January and re­
ceived USA-CA All Counties #829 (SSB
Mixed Band) on 20January 1994. He also
received USA-CA 500 #2741 . USA-CA
1000 #1307, USA-CA 1500 # 1095, USA­
CA 2000 # 10Cl6. USA-CA 2500 #929. and
USA-CA 3000 #851.

Sweden 's USA-CA All Counties popu­
lation Increased when Hakan "Ken" Ek­
dahl, SM5BHW, received USA-CA All
Counties #830 (Mixed Band/Mode) on 25
January 1994. Ken 's first USA-CA Award
was dated 16 September 1971-23years
ago. Special congratulations are due for
his perseverance. He also received USA­
CA 1000 #1 308, USA-CA 1500 # 1096 ,
USA-CA 2000 #1008 , USA-CA 2500
#930 . and USA-CA 3000 #852.

AE. Jehle . N5UR, rounded out this
month's USA-CA All Counties laureates
when he submitted his complete and cor­
rect documentation to receive USA-CA
All Counties #831 (Mixed Band/Mode) 3 1
January 1994. He also received USA-CA
500 #2742 , USA-CA 1000 #1 309. USA­
CA 1500 # 1097, USA-CA 2000 # 1009,
USA-CA 2500 #93 1, and USA-CA 3000
#853.

Lawrence C. Cahoon. WD3P. received

USA-GA 2000 #1007 (CWlMixed Bands)
seal and ribbons 20 January 1994.

Finally , Percival Heurich U., CE7ZK,
submitted his first doc umentation and
rec eived USA-CA 500 #2740 (All 20 Me­
ter SSe) on 20 January 1994.

Awards Available

Award Lugo (Spain). The Award Lugo is
g iven for contacts with the Group OX
Lugo (Spain) alte r 01 December 1983
(repeater contacts excluded) . The award
is 44 x 32 ern. printed in color. It was de-

signed and made by the people of the
famous ceramic art factory "Sagadelos.·
There is no charge for this award .

Number of contacts required. Spain 15.
Europe 5, DX 3 . The same station may be
contacted on d ifferent band s, b ut only
one contact within 24 hours with the same
station.

Applicants must send OSLs or list cer­
t ified by one rad io association. OSLs will
be returned by registered mail gratis.
Shortwave listeners (SWLs) use the same
rules.

Members of the Lugo DX Group: EA1-

Say You Saw It In CO
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The award certificate available from the
Group OX Lugo, Spain.

ABC, ACI , ADN, AEV, AFO. ARG. AUI ,
AUZ. AWl. BCA. BCB. BCO. BOT. BOU.
BOV, BFT, BIO. su. BJl . BJO. BJP. BPS.
BPT. BVO. BVP, BVa, BVS, BWI, CB (ex
EA1DFH). CBT. COA. CJU. CKO. CKE.
CKH. CMX. CTD. CW(ex E01CW). CYU.
DAX (exEC1BCAand ED1DAX).OCT (ex
EB1AUB), DFE (ex EC1BJW). DHV. DJT
(ex EB1AYM), OLB. DQV, DSV. OWL (ex
EB1BMO). ECG. FDO (ex EC1DEO.
AM1FDO, and A01OEO), FEQ (ex
EC 1OFN). FFN (ex EC1OEZ). GO (ex
EA1ABW). GU, IF (ex EA1CYV, AM1IF,
and EC1ARO), JO (ex AM1JO), JP (ex
EA1BNW AND ED1JP), KN (ex EC1CTH,
A01CTH, and EF1AA), ML, MV, OJ. QB.
or.QU. us (ex EC1CEG and EA1 EVY).

VM. VZ. WM. WN. ZA. EB1 -ANV. ANW.
AQI. ARI . AXO. BBU. BMl. BMP. CEU.
DHX. WL. YK. EC1OEQ. ED1FSF,
ED1IDA. EF1FSF.

App lications should be sent to: Grupe
OX Lugo, Manager "Diploma OX Luqo."
P.O. Box 313.27080 Lugo , Spain.

Georg ia Special Event Station. The
Middle Georgia ProAms are proud to
announce that they will sponsor a Special
Event station to commemorate the 100th
anniversary of "wireless" and the 120th
anniversary of Guglielmo Marconi's birth
(25 April 1874). This event will take place
on 22, 23, 24 April 94 at Sparks,Georgia,
Operation under the canstan AA4RI will
begin at 2100 UTC (approximately) and
continue until 1800 UTC 24 April. The
present intent is to operate two CW sta­
tions,one SSB station, and one RTTY sta­
tion, Operation will be in the lower 25 kHz
of the General portion of the bands. One­
sixty meters and theWARC bands will not
be used.

Since Sparks, Georg ia is only 1 mile
east of 1~75 , With easy on-ott access,
146.52 will be monitored and traveling
amateurs will be invited to visit and oper­
ate. The event site is in Cook County, a
rare Georgia county for County Hunters.

For a certificate to confirm contact send
a 9" x 12" SASE with QSL card to Curtis
Carter, 114 Belmont Drive, Warner Rob­
ins. GA 31088. For OX stations not desir-

ing a certificate, OSL cards will go out via
the Bureau.

New Award Manager For Haila

The Radio Club of Haiti (Le Radio Club
D'Haiti) has a new Award Manager,
Bernard Russo, HH2B. Bernard is a very
energetic and enterpr ising radio ama­
teur. A ham since 1979. he has partici­
pated in numerous contests and even in
a DXpedition. He has an active interest in
diplomas. awards, and certificates. Cur­
rent holder of DXCC from the ARRL, he
will take care of the Haitian OSL bureau.
Haitian awards. and verification of QSL
cards for other hams working for awards.

HH2B's mailing address is Bernard
Russo, HH2B, P.O. Box 38, Port-au­
Prince-Haiti.

On A Personal Nole

Plans for my trip 10 The Netherlands have
been confirmed for 24 May through 08
June. I am willing to present the USA-CA
Award (any category) during my stay,
Write. phone, or contact me through
CompuServe 76350.515. A big amateur
radio thanks to The Netherlands OSL
Bureau for their help in contacting my
cousin.Thevisit is a life-long dream come
true.

73, Norm, WA3RTY

•
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CONTEST CALENDAR BY JOH N OORR, K1AR

NEWSNIEWS OF ON-THE-AIR COMPETITION

QSLs, QSLs, QSLs • • •

Band aSla Received Bad Calla Error Percentage

160 0 NIA NlA
80 129 5 3.9%
40 219 6 2.7%
20 263 18 6.8%
15 209 7 3.3%
10 142 8 5.6%

Total 962 44 4.6%

Day 2
Total Erro rs---16
Received QSLs-30S
Day 2 Erro r Rate-S.2% (21% increase)

Day 1
Total Errors~28
Received OSLs-657
Day 1 Error Rate-4 3%

is dampened by the fact that I have worked
(and OSLed) so many stations in previous
years. On the other hand, II came as no sur­
prise to me that there was a much hIgher
OSUng rate on 80 meters, for example, than
on the higher bands.

If you 're like me, you're a lillie embarrassed
to find any censrcn errors in your log, althOugh
mistakes are inevi table. Table II shows the data
I uncovered fo r this one.

Perhaps more interesting than th e actual
error rates are the results d isplayed in the sec­
ond part of Table II showing error rates as a
function of operating day, You'll note the 21%
increase in errors committed on the second
day. which was a small contirmation ot the old
adage that says "Seep and lower error rates
DO . ,'

""An interesting sidebar to this data was the
surprising number of OSLs I received which
turned out to be "not in the log· ( 14 in this sam­
pie). A lso, I should point ou t that while search­
ing fo r calls ign errors I looked through the log

Band Total a SLs % of
asos Received Total csce

160 91 0 0
80 712 129 18.1
40 1334 219 16,4
20 2109 263 12.5
15 1543 209 13.5
10 1173 142 12.1

Tot. 6962 962 13.8

Table J- OSLing rates for the 1990 CO WW
OX C W Contest.

Results of the 1993
Poisson d'Avril Contest

:I: 15 minutes trom the time 00 the OSL Finally,
out of the 44 identified errors, the vast majori­
ty of them (42) were causicos that were me­
copied by only one letter or number (e.g.,
K1AP instead of K1AR).

Now let's take a look althe best OSlers 01
the world Table III shows the OSL rates for the
top 10 OSOed countries during the contest.

If you 've worked any JAs over the past 10
years , I'm sure the Japanese section 01 your
OSLcollec tion is overflowing ,Having said that ,
it should come as no surp rise that our JA
friends overwhelmingly led the ·OSLing pack."
Although I've always had an inkling about the
Gs, I was very surprised about the very, very
low rate 01OSLlng from England, Anyone have
some ideas on this one?

OSling ISa part of amateur radio operating
that can be both enjoyable and outright drudg­
ery. I'm convinced that a proactive approach
to OSLing not only cootnbutes to your contest
scores (many OX stations remember the "noo­
e s t ers ' in our ranks), but adds to the growth
of contesting participation. Put another way.
while an 80 meter OSL from a SW German sta­
tion may seem insignificant, it may mean the
world to the OL7 who worked you!

As usual, and in the spirit of the month 01April,
I am proud to present the results 01 the annu­
al Poisson d'Avril Contest, This one is really
pick ing up in popularity, although the dynasty

BemIUlIa Amaleur Radio Contesl
Alaska 050 Party
BAATG RTTY Conlest
Virginia OSO Party
CQ WW WPX SSB Conlest
Poisson lfAYl'iJContest
Holyland OX Contest
neuan YlRC XVI11nl'l Coolest
JapanIntOXContest (High Bands)
MARACCounty HuntersSSB
DX-NA Yl RLCWContest
Helvetia Contest (HB9)
DX-NA YLRL SSB Contest
MARACCWContesl
ARllnlemalional OX ConIesl
NoclhWest QRp Club CW Sprint
Michigan OSO Party
MFJ 90's AC QRp Contest
CO WW WPX CW Conlest
ANAATS WW RnY conies
All As ian CW OXContest
ARRL Field Day
RAe Canada Day t oetest

Calendar of Events
1920
1920
19-21
19-21
26·27
1
2-3
2-3
9-10
9-10
13-15
23-24
27-29
7-8
7-8
21
21 -22
21-22
28-29
11-12
18-19
25-26
1

Ma'.
Ma'.""."".Mar.
All'
All'
All'",Apr.
Apr.
Ai»
"LMay
May
May
May
May
May
Jone
Jone
Jone
July

Apri l's Contest Tip

Here Are The Results

Contest club newsletters are an excellent
SCMJrce lor ideas and "what's happening" in
contest c ircles. Consider subscrib ing 10 a
couple----especially if you are geographical­
ly isolated from a club near your area-to get
the latest inlormation on RFt protection, com­
puters in the shack, operating lips, etc,

Let's begin by looking at the overall OSling
rate as shown in Table I. I found Ihese num­
bers both surprising and predictable at the
same time. For example, the overall OSLing
rate seemed low to me. Perhaps the number

W hile thousands of amateurs are running to
their mailboxes every day to see if their latest
DXCC OSl has arrived , hyper-active contest­
ers like me are drowning in bureau cards Now
don't get me wrong. I ac tually like OSLing ,
However, after receiving more than 40 shoe­
boxes 01cards over the past 20 years, it does
make me begin to wonder il I've OSOed and
received a card from every active amateur in
the wono!

Having so many OSls in my personal col­
lection affords me an excellent opportunity to
perform some interest ing 10gfOSL pract ice
analysis, Here's just a sample of the th ings that
could be analyzed:

«Overall OSl rates lor many contests
- Ca lls ign error rates: overall and band-by­

band, day 1 versus day 2.
-Best OSlers by DXCC country.
The net 01 analytical opportunities is end­

less. Computerization makes much of the data
reported this month possible . Un like many
contesters , I answer my bureau OSls as they
arrive, and not in mass outbound mailings to
everyone worked in the log, as many do, Al­
though th is greatly reduces the number of out­
going OSLs, it significantly adds to the data­
entry effort required to answer those which
arrive via the inbound path. Over the years my
personal computerized database has grown
to over 13.000 received OSLs I use a Simple
program that G len Whitehouse, K1GW, wrote
many years ago and which has stood the test
of time in the K1AR shack.

Naturally, With so much data It is possible to
drown In the analysis. For this reason I semeo
on a specific contest to perform this month's
research-the 1990 CO worto-woe DX CW
Contest. It seemed like a reasonab le choice for
a number of reasons. That particular contest
found uso the Multi-Multi c lass With nearly 7000
O8Os With a 080 sample Ihatlarge, and over
31/2 years to collect cards, the data should be
fairly representative of other contests.

c/o CO magazine Table /1- Error analys is for 160-10 mefer bands for 1990 CO VvW OX CWContest.
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Country Total Rec 'd % Rec 'd OSO osi, Rate
asos aSls OSls Ranking Ranking

DL 820 11 4 139% 1 7
JA 634 164 25,9% 2 1
UA 544 112 20.6% 3 2
UB 464 85 18.3% 4 3
G 41 8 11 2.6% 5 10
OK 356 56 15.7% 6 5
YU 321 21 6.6% 7 9
OH 284 41 144 % 8 6
F 223 23 103% 9 8
I 214 38 17 8% 10 4

Table 11I- OSL auee for the top 10 OSOed countries during the 1990CO WW OX CWContest.

CIRCLE 88 ON READER S€RVICE CARD

I.e. Distributing
PO Box 552 • South Benet IN 46614

Complete
3' KU Band System

for fREE
Informotion Pockoge ond Pricing
• Call 219-236-5776 •

PORTABLE
SATELLITE ANTENNA

LNmal home in spareli"*.
No previou$ elpel ience needed!

No costly school. No commuting to cl ass.
The Original Home-Study course prepares
you ( or the " FCC Commercial Radio­
telephone License,"Thisvaluable licenseis
you r professi onal ..ticket " to thousands of
exci tin g jobs in Com m unications, Radio'
TV, Microwave. Maritime. Radar, Avionics
and more ... even start your own business!
You don't need a college degree: to qualify.
but you do need an FCC License.
No Need to Quit Your Job or Go To School
This proven course is easy. fast and low
cost! GU A RANTEE D PASS-You get your
FCC License or money refu nded. Send for
FREE f.ct, now. MA l l COUPON TODAY!r----------------------,• commdnD PRODUCTiOnS •
I FCC lICENSE TRAINING. Dept. 96 I
I P.O. Bo_ 2824, San Fnlocisco, CA 94126 I
: Please rush FReE details immedialelyl :
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I ADDRESS I
I CITY STATE ZIP IL ~ ~_ J

Polish " SP" OX Contest
1500Z Apr, 2 to 1500Z Apr. 3

Sponsored by the Polski Zwiagek x rotkota­
lowcow (PZK) , this one is held the firsl week-

lions outside your country. lime zone, conti­
nent, but in the same ITU region: five poi nts for
stations outside you r own country and way far
away, It's complicated . but someone will even­
tually write a computer program for this and
you won't need to know il anyway.

Multipliers: Multipl iers are DXCC countries.
continents. states. provinces. pretrxes. AAAL
Sections,WAZ Zones. lTVZones. grid squares,
Oblasts, Laens. and species pe r band-mode­
hour, Add one bonus multiplier for every time
you worked 3Yf!PI before the guy across town ,

Frequencies: All amateur bands and rrooes
may be used Please try 10 adhere to the sug­
gested nequerces for contests and minimize
interference to other operators. unless you have
a bigger signal than they do , ln that case, just
let it rip. After all, this ISa contest!

Entry Categories: Single op. Married Op.
Formerly-married oo. Single-op assisted .
Single-op impaired. single-op intoxicated. Sln­
gfe-op unappreciated, Multi-op Single trans­
mitter. room-coSIngle receiver . multi-op SIngle
computer. mom-co multi-everything All scores
will be normalized in accordance with handi­
caps for the number of antenna elements,
antenna height, geographiC ccatons. operator
age. height, and wnatever else you thlrlk keeps
you from winning. Note that there ISno QRPcat­
egory this year. since "Lite's too Short for QRP "

Club Competition: Any club may submit an
aggregate entry of all its members, provided
that the members are all at least still alive and
well and living within 12.000 kitometers of the
club center at lhe time of the contest. You can
even start a club just for this contest and sub­
mil a c lub entry, We won't know. and we won't
tell anyone

Awards : Really impressive scores will be
listed in CO or someplace else a year or so
later, just when you thought it was safe to open
aa amateur radio magazine again . If you real­
ly want a certificate , let's face it. you can buy
some desktop publishing software and make
your own. Nobody will know ir s a fake except
us, and we don't c are,

Disqualifications: Any entrant whose sub­
mitted log smells fishy will be disqualified for
life. Or anyone we don'tlike.

log Deadline: April 15. as usual. Tax forms
to the IRS, P d 'A logs to us , Contest logs may
be submitted on disk. in RAM, or via Internet
(oaen.oasoeoct.oou. or by telepathy. If you
insist on send ing paper logs by mail, send
them to P d'A Contest Committee. c/o KlOG.
144 Kendall Pond Road , Windham. NH03087

that K1DG has buill may seem formidable to
some partici pants, Here and in Table IV are
this year's results as reported by the P d 'A
Contest Committee.

Soapbox Comments: "If you can't run with
the big dogs, take the old lady to the movies
and leave the contesting to us" .. W'B4EVH,
"I worked every legitimate station in the
Anoamans" .. WI!G4CLF. "Took OH2BH's
advice from the ETG ad and ran two Alpha
87As in parallel-worked great!" N2MNN
"You can RUM , but you can't hide"
VE3RUM. "Couldn't gel on this year , so am
submilling lasl year s WPXIog- . K1AR "Dear
John (!). . the local newspaper reported 'Foss
Tapped for PDA' in the April 12 edition"
WA IWPR ( Thanks for the swell keychain, Rick
--ed.). "1 would appreciate some sympathy
points for my broken arm" N3N£I. "I just
extended my subscription to 3 years , Will th is
help my score?" VE3CK (No. but thanks for
the smoked salmon. it was deiicious'). "Can't
believe I won aga in!" . KIDG

42nd Annual
Poisson d 'Avril Contest

0000-1954Z Friday, Apr il 1

This IS one of my personal tavontes. It IS
sponsored by the Radio Club 01 Les nes et
aocrers de Pierre Avec l es Operateurs
Odeurs de Amateurs, I never miss It. unless I
have something to do that day.

Eligibility : All licensed amateurs and reg­
.sterec swts may enter.

Exc hange: RS(T), operator's name. rank.
serial number, OTH. date of birth. shoe size.
and Visa Card number (and they don 't accept
Amer ican Express) and expiration date.

Scoring: Stations may be contacted or
heard only once per contact. Duplicate con­
tacts are not permitted unless approved in writ ­
ing before the contest by at least two officers
of a map radio club. Count one point for QSOs
With statons in your own country: two points
for stations outside your own country but in the
same time zone, three points for stat ions out­
side your own country in a different time zone
but on the same continent; four points for sta-

Final Comments

It seems hard to believe. but we are rapidly ap­
proaching another Dayton HamVention. One
of my tavonre pastimes is chatt ing with old
friend s and mak ing many new ones as we ll. Be
sure to come by our CO booth and say reno!

As always, please submit your Contest Ca l­
endar announcements no later than Apr il 1st
to ensure coverage in the June edition of the
column. 73. John. K 1AR

Say You Saw It In CO April l 994 • CO . 113



Normalized Score
1.001
1()()()
1000
1()()()

1()()()

1()()()

1.()()()
1()()()

Raw SCore
14,025

387,338 ,000,000
14,313,000
2,660 ,116

300,()()()
1,g77

161
64

MARAC County Hunters
SSB Contest

lXX)()Z Sat Apr. 9 to 24002 Sun. Apr . 10

The Mobile Amateur Radio Awards Club is
sponsoring the 23rd running of this event.
Mobile and fixed operation from every county
In the United Slates is welcome, Mobiles and
portables may be worked each time they
change coouee Of bands,

Exchange: RS(T), U,S. county and state
(province/country for others).

Scoring : One point for fixed stations: 15
points for mobiles: USNE con tac ts with OX
countries are worth 5 po ints. Fina l score is
computed by the total OSO points times the
total number of U.S. counties worked.

Frequencies; 3880. 7240, 14270, 21340,
28340 kHz Fixed stations srouro operate
above the suggested frequencies to allow
more freedom for mobiles to operate on clear
frequencies.

Awards: Certificates will be awaroeo towrn­
ning fixed stations in each state/province/
country (with 1000 or more points): mobiles in
each state operating In 30r more counties with
a minimum of 10 OSOS per county. MARAC
plaq ues to the highest scoring firsl- and sec­
ond -place mobile stations in the U.S, North
American uxeo station, and OX station whO
scores at least 5O,OClO points.

Completed logs, summary sheets, and
check sheets must be received by May 11 ,
1994 and go 10: Bill Nash, WOOWY, 13212 N
37th Ave., Phoenix, A2 85029, Enclose a 10 0
SASE and two units of postage with your entry
lor a copy 01the final results.

YLRL OX to NA YL Contest
GIN: Apr. 13-15 SSB: Apr. 27-29

14002 Wednesday to 1700Z Friday

This is another popular YLRL sponsored

for OX stations: JAs send their prefecture in
place of the serial number (number 01 to 50) .

SCoring; OX stations contact Japan only.
OSOs on 10 meters count 2 points. All other
GSOs are 1 point.

Multipliers: Japanese Prefectures and Oq­
asawara, Minami-Torishima, and Okrno-Tor­
isruma Islands (JO1) worked per band Final
score is computed by multiplying total OSC
points times your multiplier.

Awards: The top scorer in each category
on each continent will receive a winner's
plaque. Additional plaques may be awarded
based on meri t, In addition. certificates will be
awarded to the top three entries (participation
pending) in each country and USA call area.
Send your entries to: Five Nine Magazine, Box
59, «emate. Tokyo 144, Japan . Mailing dead­
line for entries is May 10, 1994

Category
Smqle-op. unbeatable
Sinqle-op ORO
Single-op Humorous
Mom-co Transit Authority
Smqle-op Preposterous
Sing le-op Incapable
Single-op Redundant
Single-op ORP

Table IV- Results of the 1993 Poisson d 'Avril Contest

Station
K10G
WB4EVH
N2MNN
N4YKO
Wl/G4CLF
N3NEI
K1AR
WA1WPR

1994 Holyland OX Contest
lBOQZ Sal. to 1BOQZ Sun.. Apr. 2-3

This is a fairly new contest sponsored by the
Israel Amateur Radio Club and is designed to
promote contacts between stations around the
world and Israeli amateurs all SSB and CW,

Classes: Single operator all band, multi­
operator single iransmitter . and SWL

Exchange: Worldwide stations send RS(T)
and serial number Israel stat ions will send
RS(T) and their geographic "area:

Frequencies; Use IARU Reg ion I recom­
mended frequencies (e.q. 14,00-14.06 MHz)
on 160-10 meters (no WARC bands).

Scoring; Credit 2 po ints lor each OSO on
160-40 meters and 1 point lor all other OSOS
Stations may be worked once per mode and
band Multipliers are each distinct Israeli
"area" per band worked Final score is toter
OSO points times mumoner .

Awards: A trophy will be awarded to the
ove rall winner in each ca tegory. In addition,
plaques will be provided to each continental
winner. Certificates will be sent to the top sco­
ers in each country (minimum 50 OSC coots).

Entries must be postmarked no later than
May 31 , 1994 and sent to: IARC Contest Man­
ager, 4Z4UT, Box 3003 , Beer-sheva, 84 130,
Israel.

Japan International OX Contest
2300Z Fri. to 2300Z Sun., Apr , 9-10

This IS tne high-band CW edition of the Jap­
an International OX Contest sponsored by Five
Nine Magazine, It is open to participants world­
wide on 14, 21, and 28 MHz.

Classes; Single operator, all bands and sin­
gle band , and Multi-Single. Only 30 hours may
be used as a single operator entry. Off periods
must be a minimum of 60 minutes. Multi-opera­
tor stations may operate the lull 48 nourperiod .

Exchange: Signal report and serial number

end 01 April and generates a good level 01
activity by the SPS.

Classes: Single operator, Single and all
band . Mul ti-operator, single transmitter (all
band only), and SWL.

Exchange: Signal report plus a three-dig it
serial number. SP stations will Include a two­
letter province abbreviation .

Multiplier: Count the total number of Polish
provinces worked (maxirnu-n of 49) .

Scoring: Three points per OSO times the
number of Polish provinces worked .

Bands: 160-10 meters (no WARC bands).
Awards; Certificates will be awarded to the

high scores in each class per country.
Mai ling deadline for logs is 30 days alter the

end 01 contest Send your entries to: Polski
Zwiazek. Krotkofalowcow, Contest Committee,
P.O. Box 98, 59-220, Leqnica 2, Poland
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Whether you're a newcomer to contesting or an
expeneoced veteran, CO's Gening Started in
Contesting is for youl You'll get acvce and
operabng tips from some of cootesllng's most
successful compelilors, including Ken Wolff.
K1EA, DiCk Newell, AK1A, and CO's own
contest columnist, John Don, K1AR.

Here's just a sample of what you'll see:

• What contesting's all about
• Explcuning contest jargon
• Tips fOf beginners
• Competing from a small statiOn
• Operating secrets lrom !he ' pros"
• live OSOs from world class stations
• VHF/UHF contesting

Send for your contest video tape tooay
and watch your scores climb!

Call our order department today at
(800) 853-9797

or write to: CO Communicatlons
76 North Broadway, Hicksville, NY 11 B01,
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contest open only to licensed women opera- plans. All stat ions (inc lud ing single operator) est scoring station in eacn class. In aocnrco.
tors around the world. must adhere to the standard tc-rnoute rule . a certificate will be awarded to the top two to

Classes: Single operator only You are lim- Exchange: Italians send R$(T) and prov- five placing stations as well as the leading
ned to 24 consecutive hours of cceratco our- moe: all others send RS(T) and serial number. scorers in each DXCC country.
ing the contest. Points: asos within your own country count Special Award: A pocket calculator will be

Exchange: eso number, RS(T), and ARRL only for multiplier creon. Count 1 point for awarded to all stat ions that work at least 100
section/country. Entries in log must also show asos inside your own continent, 3 points for Italian stations (ou tside Europe) or 250 Italian
time. band. date, and transmi tter power. asos outside your continent, and 10 points for asos (inside Europe). A separate list of Italian

Frequencies: CW-3540-3570, 7040- 7070. Italian a sos Stations can be worked once per stat ions worked is required for this award ,
14040-14070. 21120-21 150. 28180- 28210 band and mode(e.g.. 15CW. SSB. and RnY). Free logging software is available tor the ARI
kl-lz . $$8-3940-3970. 7240-7290, 14250- Multiplier: Ital ian provinces ( 103) and Contest. You may obtain your copy directly
14280,21380-21410.28280-28510 kHz. DXCC countries (not I or IS0). Credit multipli- from the contest manager ($5 or 10 IRCs for

SCoring: Phone and CW are entirely sepa- ers once per band. expenses), Logs must be ma iled 30 days from
rate contests. OX YLs. inc luding Alaska and Scoring: Final score is sum of aso points the end of the contest and addressed to: ARI
Hawaii. may contact the North American Con- times the sum of multipliers Contest Manager. 12UIY. P.O. Box 14, 27043
nreot. A statiOn may be counted as one point Awards: Aplaquewill be otterecto me high-- Brooj (PV) Italy,
and worked once per band for c redit. Multiply
the number of asOs by your total multiplier

Introducing CT Version 9 by KIEA(sectonsscountnesj for final score. You may
apply a bonus multiplier 011.5 il less than 150
watts is used at all times during the contest. The Competitive Edge • sharper than ever!IS now

Awards: Various cups and plaques will be
awarded to the category winners In addition, Sinct ils imroducllon in 198 5. CT hu Men lhe ' ccogni: td ludn in conlesl logging soh ....art. Version 9
certificates will be provided to all second , and continues lht lradil i" n of cUII;ng..,dge, innovalive ludnship. A h"" l of e ~ei l i ng n. .... fUlures makes
third-place winners. eontesling (and ....inning) easin than u n '

logs are due 30 days after the conclusion • 5O- line displOl] ...oJe • COl/o. -<:<>d. d ""lid ""'I' • "Ol'Ollld ....y.. paddl. '''pporl
0 1each contest. Mail your logs to: Carla wat- • Window pooilwllle"/,,, eOIlI.o/ • S..lIriu1. ..nU"1 IOlblt . • /ncr......d CW Ipu d "'"J1l.
son. W06X. 473 Pale Verde Drive. Sunnyvale, • B..iI'-iII _Sf ."",..,'" • Sa"" . wileh . ..p,...., • VoriOl"'. CW wtigh,ing
CA 94086. • Gt-n.ric eonlnl IItOdt • BeOl... • • """".(1 6- .." ... COII t.'" • Si IlSI. o~f..ll; TX . ..",..,.,

• Daily Iouin.( MOd. • B..SI.d e,,11 d.rte'''''' • A"'OOft<Ilic "in.l"n••• p',,!''''''
Swiss Helvetia Contest C T 9 support. 15 major COnl""'lS. conlrols most I.,.n""",v."" stnd. ul1..ign....nd ....pon., includ.s M~lIMS

, 1300Z Apr. 23 10 1300Z Apr, 24 n. ,working. duping. scoring, QSO .,.t..., "".k.tCluSle" I/O. QSl Lobo-Is. and mo•• ! CT 9 r. quir•• a 386- 01
+lI6-hastd PC with ,1.1 I...." 2 MB of kAM . f or Ih. uhlmat. advamag. , u... CT 9 10g. lhet wilh lh. Digilal

This is a good chance to build up your Vole. I'roc.ssor (OV,.) - aplug-in hoard that transfonn. your PC imo a pow.rFul voiu k. y. r and r.corder.
Canton total for the SWISS Helvet ia Award, PtncU and pap" a•• obs"I. It. To be <I "'iOllet, you ,"U'I play the ga m.... ilh rht .ighf toor.1
which requires confirmation of all 26 Cantons ,

Frequencies: Use 1.8-28 MHz (no WARC CT V....ion 9 S 79,91 Upll: rad. from CT II S ii.9 5
e v e (includes CT 9 ) 199.9 5 DVr cabl. bptci fy radio) 4+95

bands) on both phone and CW_
Shippi. ......dh"l' CT: U liS I U DJI D\' I': SI O us I SlO DX .(-o~Exchange: Rs(Tl plus a three-digit serial r.,....,by u.s. <Md•• lot_ ere..d. .... v,.. (lot~ ..""".to Bdd "')

number. Swiss stations will also include a two-
KIEA Software 0" ~

fetter abbreviation fex their Canton. 't-'\ ..tJ,.'S
Scoring : Only contacts with Swiss stations • divioBloa of tt.",,,... Ibdlo. Inc . '"""cf'~count. Each contact with an HB station is worth 5 Moulll~I A"""",,, Ka...........gh, MA 0 17 52 ,,'" ..

3 points. You may only wooc a station once per 2........ ......... 11ne, (508) 779·5054 • Fall: (508)460-62 1 1

band regardless of the mode.
Suwon, (508) 46D-8873 • BaS: (508l 46Q.&877

Multiplier: The sum of the Cantons worked CIRCLE119 ON READER SERVICECARD
on each band (26 per band),

Final Score: Calculate your final sco re by ·WINTER SALE· NEMAL ELECTRONICS *WINTER SALE*
multiplying your total aso points by the sum
of Cantons worked, • Complete Cable As.wmbly fadlitirs MIL-STD-4S2IlS

Awards: Certificates will be awarded to the • Commemal AttounlS wekome " Quantity prklnl( • Same day shipping ltlOl'>t orders
top scorers in each country and each USA and • . 'aclory authorized distribular for Alpha, Ampbenol. &olden. Kines. Tinws Fiber , Cable Wa.'e
VE call area.

Call ~E~IAL for computer cable. CAT" cab..... flal cable. o;emi-rijtid cable. telepbone cabje,
logging: Indicate a Canton in a separate

column lexeach band the first time it is worked . crimpinjt tool... n ...ub coenectoes, beat sbri nk. cab.... ties. higb "olta~ coe eectors,

Check your log fex duplicates and include a HARDLINE 50 OHM CONNECTORS-MADE IN USA

summary sheet shQw-ing the scoring and your
FXA 12 fl2" A/t.fnnI.m BIad Jad<eI ....................._ ... NEl20 Type N plug lot BtIIden 9913 ....................... $3.95

name and mailing address in block letters.
FlC 12 fl2" CBb/ewa"" CO{r, CJCPPfK bill f1d..•..••..•... 1.691'f NE723 Type N jack lot &/dtH> 9913 ._. .,........, ........ ."FlC78 718° CabI9w""" CO{r. oopper boll< jIcf." ........... 4.5M! Pl.259AM AmpheooI PI.259, ,...•..•...•...•..•...••..•...•.... . "Also include the usual signed declaration . NM12CCN conn 112' txJ(T, oopperrM' .................... 28.15 Pl259TS Pl.259 f91fon ins/sdIIIJfplareel .... " .." ... 1.59

Thema iling deadline for contest logs is June NM,SCC N COiln 718° COft, ooppar rM' ... ............ . 67 50 PL258AM Amphell()/ '8ma!8-lemale (barrell............ '"
1, 1994. Logs are to be sent to: Nick Zinsstag,

UM I2CC Pt259 for 1/2 · cerr. <XJPP'"... .."... ..".. .. .... 24,,5 UG 17S1UG I76 reducer for RG58/59 (spgcilyl ....... '"UG2lD N plug for RG8,21 :1,214 ........ ...................... ' "HB9DDZ, Pcsttach 651, CH -4 147, Aesch , COAXIAL CABLES (per fl· lOOl! prices) UG838 N jack /0 PL259adaprer. relfon ........ .... .,.. ... ''''Switzerland. 1180 BELDEN 99 1:1 ""'Y low loss (real &/dtH>1 .... . '"
UG I46A 50239/0 N p/IJ9 "daple<. lelfon ................ ''''

1102 RG&V 9:5" I/IIe#d low loss I'osm I lp8 ......... . "
UG2S5 50239/0 BNC plug adapfer, AmpI.... u ..... 4.75

ARllnternational Contest 1110 RG8X 9:5""'" (,..,, 8)....... .... ......_ ........... ." UG2S5TS S0239IO BNC Tetb'I Silver ......... . ...... ,,,
I '30 RG213V 95" ...., fM spec NCV iI<t_......._._ "

S02J9A,U UHFu-mt~. A"..... I0/ •. "2000Z Sat.. May 7 to 2000Z Sun., May 8 1140 RG2IW.." .",.5ilIdml' sp«......_. __...... '"
UG Irssoo 1765 -..... t__1sp«;JIy , .... "170:5 RGI4281J.."....""sNd. Iel'Ionq ........__.. rso UG88C BNCplugRG58.223. 142 __ ..__..., ..., ....~....- '"This is the annual operating event spon- f3fO RG217AJ 50 Ohm 5000 _II dbI sNd ,....._...... ' '''
UG2f3 BNC jack 10 f)Pe N ................_._.._....._...... .'"

sored by the Association Haoroamatoe rteuam. 1<150 RG17W 50 Ohm . 100- od mil sp«; .............._ "
UG58A I)pe NU- tIICeJlfade --_._-_.., ...,.., ......... ,,,

The ARI OX Contest is managed by veteran f4 fORG5lW fM f)Pe 50 ohm 95" _ .............. ." GROUND STRAP-GROUND WIRE
contester 12UIY and should offer a significant

ROTOR CABlE-8 CONDUCTOR
GS38 » 0fHJnedooppec braid..... ._...... ........~ ......... .""

amount of activity. Stations are allowed to work GS 12 rl2' firmed!JOJJPlH br.id.............. ... ................ "'"each other worldw ide . SC1822 2·IBga and8·22ga .. ...... .. ,...,....... ,.... ...... ,. "'" HW06 6gB itlsu/81ed SlrBndedWire . ........ , ......... ..... .""
Classes: Single Operator SSB, CW,

BC16202-16ga and 6,2OgB ...... .......... ... .... .... . .=< AWI4 14ga strandftd AIII8nlla wire ...................... .071ff
m

arrv. Single Operator Mixed , Multi-Single • Priel,ts do not Inelude shipping. VluIM..tereard $30 min. COD add $5.

Mixed , and SWl Mixed, ClIII o e wril e tor eomplele p rice USI. ~mal's new 44 pagtt CABLE AND CONNECTOR SELECTION GUIDE

Frequencies: 160 through 10 meters (no I. avail. bIe at n o eMt'fI'I wilh «riera,

WARC bands) according to the IARU band NEMAL t:LECTRONICS.. 12240 Nt: 14th Ave. No, Miami, FL 33161
(305) 893-3924 24hr. FAX (305) tw5-8178 (800) 522-2253
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WORLD OF IDEAS BY DAVE INGRAM, K4TWJ

A LOOK AT THE WORLD AROUND US

Mobile News and Views-Part I

A hint of spring is in the air, vacation
time is rapidly approaching, and HF rna­
biling is once again capturing the inter­
est of radio amateurs everywhere. Some
of us will be hitting the road with a new rig
or vehicle, some will use their station on
wheels mainly for instant-portable opera­
tions, and some will be going "low band
mobile" for the first time. Regardless of
the reason, we all enjoy seeing how oth­
ers do it and always pick up a few tried
and proven ideas applicable to our own
setup in the process. Yes. and that is pre­
cisely the theme of this month's column.

The first part of this column features
news and views from some clever, inno­
vative mobileers, and the second part is
a collection of antenna ideas and techni­
cal notes for improving or expanding any
mobile setup, Full-blown rigs are now
small enough to fit in the most compact
car and antennas are available in dozens
of styles. so come on in and enjoy your
fair share of the fun!

Some amateurs may assume the pop.
ulanty of HF mobilmg tends to decline
right along with sunspot counts. but such
is not the case. Indeed, the years of lower
sunspot activity may actually prove to be
ideal times for HF mobiling, Say what?
When band conditions are great, most
operators are hooked on working OX
rather than chatting with mobtleers. Ad­
ditionally, your 100 watt signal and whip
antenna are more prone to being overrun
by Dxers with high-power signals. After
OX excitement quells, our interests turn
more toward meaningful OSOs and
renewed friendships with other stateside
amateurs. Enjoy these ' tow years" ; they
ensure our numerous areas of pursuit
stay balanced (and there are always sur­
prise DXing times along the way!).

That's enough soapboxing for now, so
let's check out some interesting 1994­
style mobiles!

Get-Ern-Up Scout

Both the Lone Ranger and his faithfu l In·
dian companion Tonto would be envious
of the mobile setup of Stan Hail, W9WBL,
shown in the accompanying photos. Stan
latched onto one of Ten-Tee's new 555
Scout transce ivers, combined it with

4941 Scenic ViewDrive. Birmingham, AL
35210
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Neat "safe mobiling- CW setup of Stan
Hail, W9WBL. The Ten-Tee Scout trans­
ceiver measures only 2.S"H x 7.5W x
9.5"0 and rides perfectly between car
seats, Paddle is positioned at a perfect
angle for no-fumble use. Homebrew­
tuned CW speaker sits beside rig and

makes copying in head easy.

some Hamstick antennas and his self­
designed Vertical Single lever paddle,
and is having a ball. The 50 watt SSB/CW
transceiver is positioned vertically be­
tween his cars seats with a bungee cord
hooked on the tilt-up bail and a wood
spacer between it and the armrest to hold
everything securely. The rig and paddle
are angled perfectly for quick-view oper­
ation, and they even swing up out of the
way with the armrest when not in use.

Stan is a true CW aficionado, and his
enthusiasm is vividly reflected in the fine
points of his setup. First. the transceiver
works full break-in and has a continuously
adjustable bandwidth control plus a built­
in keyer. Second, Stan seldom even car­
ries a mic (the ideal way to avoid unau­
thorized rig use) , Finally, Stan's new-style
vertical paddle (which was also featured
in our December "Christmas Gifts" col­
umn) is attached directly to the rig's cab­
inet by a brass mount custom formed 10

the perfect operation position. Your imag­
ination is probably transfixed on the pad­
dle. so here is a review in a nutshell.

This single-lever delight pivots from the
bottom, and its main arm stands vertical­
ly just like Martin's upright bug of eras
past. The fingerpiece screws into one of
two (height selection) holes above the
arm's pivot point, and overall ac tion is
superb. The paddle is made with two side
arms/supports which Sian removed to
make a thin paddle for mobiling.

If you want more information on this
unique paddle, write to Stan at 6345 Coff­
man Road. Indianapolis, Indiana 46268­
2591. or you can order II by calling 1-800­
726-8936. Stan's favorite frequency 01
operation (which is not visible in the
photo) is 7.034 MHz. There is a good pos­
sibility Stan and Iwill be operating around
that frequency this month,

N4KEL Returns

Our good friend Sy Moskowitz, N4KEl,
favored us with a brief return visit a cou­
ple of months ago, and we naturally be­
gan discussing new mobile antenna
ideas. As you may recall from previous
columns, Sy is the multi-degreed and
semi-retired electronic wizard who de­
signed some of the higher tec h items
used by NASA, Motorola.etc. He also has
a kilowatt mobile setup with phased an­
tennas that rad iate a band-blasting sig­
nal. This time Sy was using ferrite-fed
coax for pumping RFenergy into non-res­
onant antennas, and he quickly proved
that the idea worked by running several
OX OSOs on 40 meters using Hustler 20
meter resonators. Bear in mind the res­
onators were mounted on Hustler's stub­
by MO-4 masts, and each antenna was
less than 4 feet tall. Interestinq i

So what is ferrite-fed coax? Simply ex­
plained, two or three high mu ferrite cores
3/a inch inside diameter by 1 inch long are
slipped onto the transceiver-to-antenna
RG-58 teedune and positioned one-tenth
wavelength apart for the lowest operating
frequency.The cores minimize RFcurrent
flowing on the coax shield by making it a
high impedance to reflected waves. Cur­
rent (Which in this case refers 10 ref lect­
ed RF current) always takes the path of
least opposition; thus it goes to the 50
ohm antenna(s) rather than the 1000 ohm
(reverse-reactance) coax feed line. The
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IC-737
HF Transceiver

IC-.1.100
2MJ440/1 .2GHz Mobile

IC-T21
2 Meter Hl

IC-2700
2M/440 Mobile

o
ICOM

AND
HAMSTAT'ON

CELEBRATING
GREAT NEW

PRODUCTS AT
GREAT PRICES

IC-2340
2M/440 Mobile

IC-2GXAT
2 Meter HT

IC-281 H
2 Meter Mobile

IC-736
HF Base With 6 Meters

TERMS'
"'itn Do NGl lncl.dt S~ip,i ng .

Priel and AVliJablily SubilC110
Chl nQs Withou' NOliel

MOi l (kdt" Shipped The S,ml DI,
COD '. Welcome

SEND $1.00 FOR NEW ANO USED
EQUIPMENT SHEETS

the
RAMSTATION

FOR SEYICE INFORMATION CAll
(81 21 422-0252

MONDAY · FRIDAY

WARRANTY SERVICE CENTER FOR:
ICON. KENWOOD. YAESU

P.O. Box 6522
220 N. Fulton Avenue

Evansville, IN 4n19-QS22
Store Hours

MON-FRI: BAM - 5PM
SAT: gAM - 3PM
CENTRAL TIME

USED EQUIPMENT BBS 812-424-3614
"T~", """"'" PIas "'" t>een app'M\l I1V "" '-.J CommuOQl_ CommiSSlOll, ThiS
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01 "" fCC hIS__• 1bIs Il>PIoos to"" 1C-2IIH;, 1C-2340, 1C-2TlXl ..... 1C-82O

CIRCLE 46ON READER SERVICE CARD
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Call, Write. or FAX For Details and Pricing
Dealer Inquiries invited.

Avail able at all Ham Radio Outlet stores and Universal Radio
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Monoband, dualband and tnband HF beam
antennas: Verticals. wire antennas and teams.
MaChined craftsmanship is back you don1 have
10 seme tor run-of-the-mill.

WE ALL WANT THE BEST
NOW TOP QUALITY IS

EASY TO OWN

!lOR
Manual and remote controlled coax switches lor
indoor and outdoor mounting . lightning protec­
tion devices. Extensive selection of V/UHF
phasing lines and harnesses. All m il -sped.

SCHURR KEYS
Whether YOU're a collector or operator (or both)
you will want one 01 these beauties. Each key is
machined and hand made so that everyone leels
specially made. Straight key, paddles, iambics
they're great.

Electronic Switch Co. Inc.
4343 Shallowford Road, Suite e.06

Marietta, GA 30062
(404) 518-4634 FAX (404) 642-9035
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either case, I always choose the long top
wh ip (additional details on that statement
later in this column).

The more I stud ied Sv's ferrite-isolated
coax, the more I realized it had an impor­
tant second benefit: minimizing AF feed­
back and resultant vehicle computer
interference caused by coax shield radi­
ation . This quick-fix can be a blessing 10
amateurs plagued by bucking enqmes.
erratic-reading gauges. automatically
locking doors, and over-zealous fuel
pumps whirring every time the rig is
keyed. Say that "cure" caught your atten­
tion? Okay, Ihe cores should be as high
mu as you can find-800 mu if possib le.

Detailed view of Stan 's setup removed from car. Solid-brass mounting arm for keyer
paddle has three customed-formed twists to produce ideal angle.

antennas are obviously as non-resonant
(in the previou sly d iscussed 20/40 meter
example) as a G5RV antenna is for home
station use, so Sy uses a kilowatt tuner
w ith the "force-fed multibano system."

Are the short mobile antennas a signif­
icant handicap? Not really . As I have dis­
cussed in past columns, the main radia­
tor section of a mobile antenna is the whip
above its coil ,The mast section below the
coil serves mainly as a support to raise
the coil above the vehicle's roof line. If I
have a choice of a short mast and long
top whip or a longer mast and shorter top
whip (usual design), and assuming the
coil can be raised above the roof line in

wgWBL's rig and paddle in "stowed~ position, achieved simply by raising front arm·
rest in car,

ze-,

tihe Ultimate
Antenna Wire

Flex-We8VC'"

can be tied in

knots for 5eCurin~ antenna wire ends
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RACK BOXeS NEW DEEPER SIZES

Smart---:
Battery
Charger

JUN 11 OST • __"-''''''-_
BY WARREN DION N1B8H

FO R GEL ·CE LLS 01 LEAD ACI D BATT ERIES.
F..tu..." P,ecision tempe,ature t,ack ing . ouage
,e terence &. t h ,ee mode charging sequence.
Standard kit is fo, 12V @ 112 0' 1 Amp, uae'
sel ec t able, Can be eeneeeree .0 the bat te' y
indelinately, will not ove,charge. Wei9ha 2 pounda
and measures . ·W • 5 '''' ' 0 • 2 '1, H . F,nished
enclosure included in ." t,

Complete Kit Only , $59.95
Assembled & Tested $79.95

CA Res_t.MHl T,15% U~S tax, S&H $5.00
(ittsu~J.F~,g"~ add 10'%. FOI",.".. ",10

01 priCe list..".,~I sire SASE (~)'o

A-A Engineering :3!:
2521 W. La hIIrw a"' · Anorto.im, CA ' 2801

(7 14) 1152· 2114 · f,lI.: (714) '52--3280

Flex-weave" won't kink,unravel ,t wist,

or rust like copperweld

Hex-weave'e" #14,168

strand, copper rope if>
very easy to handle

Ideal for dipole€>, quads, elcpere.
longwires. and many ot her antennae.

' II : ----.......,.,.- -- ~ SESCOM, INC.!ffiEll'2>OO.~Dfl.-..soo. .... _'5USA
~18OOl~7FOJl l800l 16'-.21.

, " 0Fl'll;E (l'OIll 51111 3'100 FAX (l'OIll _ '_
'tECH~'1102l ~1llI 'l993 .."' ..... .... lI'ftl

275 ft for $38.50
plus $4 .95 S&H

l-BOO-950-WARE

Flex-Weave-
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K4TWJ's New Mobile Antenna

might require using two 4KV-L1 isola­
tors-one added at the rig and one added
at the antenna. They could easily prove a
we lcomed new lease on mobiling fun.

My continuing search for a low-profile ,
high-performance mobile antenna for 20
and 30 meters finally met with success,
and its design is too exciting to keep a
secret. The antenna's upper whip is extra
tall for big-signal results, the coil is above
the car 's roof line for maximum efficien­
cy ,wind resistance is almost zero, and no
guying is needed. Performance is one to
two S-units better than a standard Hus­
tler. Furthermore. th is antenna can be
quickly assembled using read ily avail­
able parts from several other antennas.
Sound interesting? Read on!

A photo and a sketch (fig. 1) of my new
~Sky Needle" are shown here, and a brief
discussion follows, The base/mast sec­
tion is made up of a 24 inch length of 114
inch d iameter sta inless-steel wh ip with
regular 3{8-24 thread adapters on each
end. The bottom part of a stout 108 inch
CB whip can be cut (with a grinding
wheel) and an extra adapter added to its
"cut end. " or you use a light-duty mini­
mast from a Buqcatcher to make this
mast. The leng th of 24 inches incidental­
ly is not critical. Any length between 18
and 26 inches is fine because you will
tune the finished antenna by adjusting the
length 01 its top whip .As I have discussed
in previous columns, the main purpose of
this mast is supporting the coil above the
car's roof tine.

The loading coil used in this antenna IS

a regular Hustler resonator (ideal be­
cause it is readi ly available, lightweight.
weatherp roof, and sc rews onto the pre­
viously mentioned 3/8-24 adapter), A res­
onator for one band above the band you
wish to operate is then selected (such as
a 15 meter resonator for operation on 20
meters or a 20 meter resonator for work­
ing 30 meters). The resonator 's short top
st inger is then removed and replaced
with a long, thin whip approximately 42
Inches in length lor 20 meters or 46 inch­
es in length for 30 meters.

A replacement top whip for a Ten-Tee
mobile antenna fits perfectly in a Hustler's
resonator, is ultra-light. and gives good
SSB coverage. A slig htly longer stinger is
required for 20 meter CW coverage (wi th
15 meter resonator) or 30 meter coverage
(with 20 meter resonator), so I cut a few
inches off the Hustler's discarded short
stinger and butt it to the 42 inch Ten-Tee
whip with a shaft coupler from a hobby
shop. Just show the wh ip ends toa sales­
person and ask for a coupler. Pick one
that is lightweight.

The homebrewed antenna is then
screwed into a trunk-lip mount and fine-

Amidon's 43-ser ies or Indiana General's
T1 Of T3 core material series are good
choices. Pick the small d iameter cores
that look like those on a computer moni­
tor cable; they are long and fit snugly on
the coax. If you space them one-tenth
wavelength apart, one will end up dose
to the "antenna end" of the coax and the
other will be near the "rig end" of the coax,
When used with a regular mobile anten­
na (Outbacker. Valor, Hustler. etc.). they
should prove quite helpful in minimizing
"stray RF~ problems.

A Mobile Balun? Yes Indeed!

The Radio Works 4KV-L 1 line isolator.
Item is mainly used for reducing RF feed­
back and related TVI in home setups, but
works fine reducing interference to com-

puters in mobiles .

A couple of weeks after N4KEL's visit I re­
ceived a new catalog fitled with baluns
and line isolators available from The
Rad ioWorks (P.O. Box6159, Portsmouth,
VA 23703) . Their model 4KV-L1 line iso­
lator for verticals immediately caught my
eye, as it seemed like the perfect plug-in
"fix " for minimizing RF feedback and car
computer interference as p reviously d is­
cussed . I quickly ordered one and tried it
in my own mobile setup, and it really
works! Without the 4KV-L 1 in the coax
feedl ine, the engine coughs and bucks
like a bronco when I transmit using over
40 watts output. I then plug the coax feed­
line into the 4KV-L1, p lug its output con­
nector into my transceiver, and the
eng ine runs smoothly at an even 100
watts output from the rig .

Radio Works' 4KV-L 1 line isolator is
shown in the accompanying photo. Its
main function is to prevent RF current
from flowing along the outer surface of the
braided shie ld in a coax teeonnc. The line
isolator thus reduces RF feedback and
subsequent TVI in vertical antennas used
with home setups. In many cases its iso­
lation effects also break up (reduce)
ground system noise relative to verticals .
The 4KV-L1 is usually installed at the ver­
tical's teedpoint (between the vertical and
the coax). Obviously, the most effective
place to mount/insert II in a mobile instal­
lation is in the trunk close to the whip. I
cheated by installing it at the rig, but it still
solved my problem. Difficult to fix cases
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replacement whip or
equivalent thin whip
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"

T.....TH-28
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---
. -,. .

TM-742

FAX 310-390·4393
5563 Sepulveda Blvd.
Culver City, CA 90230
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UT-220S 25w 220 ......z unit 339 95 Cal S
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TU a1 2& 2mI«QI12 FM XCvriTTP 1279.95 Cal S
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TM-331A 25w 220 FM XcvrwITTP "*' 519.95 Cal S
fM.441 A 35w 440 FM Xcvrw/TTP "*' 529.95 Cal S
f».641A lOw 12GHz FM XCvr wfTTP ,,*,~9 95 Cal S

KENWOOD

HF EQUIPMENT
TS.SSOSDX 0 1> l<CIIr wll<yerIOSP/l,h Sol 799 95 Call S
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TS-350SlAT 9 band nansceveew/luner 2149,95 Call S
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Ts-690S 9·band >cv, wl6mlmic 1699 95 Call $
T5-450SlAT Il-barJd l<CIIrr1unerlmic 1639 95 call S

P5-33 Ughl duly 2O. 5A ps 23995 Call $
P5-S3 Heavy duty 22.SA Sl4'P'Y 26995 call $
SP-23 EJ1&rna1 spea~ef 1995 Call $

TS-5OS Super compacI HF lM 1279 95 Call $
AT-50 ElC1ema1 auklmallc 1Unet 3M95 CalS

TS-6OS 514*'~ 6M lM 1209.95 Cal S
Ts.140S 9-tlIIro:I Hf lrall$OOi. er *""'c 1079 95 Cd S

ACCESSOflIES
Tl.-922A 2KW PEP HF linear (3--5OlJb) 2099 95 Call S
5»-230 S1a. ...01 .... wIpan: 95lW5O 1099 95 Call S
AT-300 ExL"'1Unef; 85()I45l)'5Q 66995 CalS
DSP_10ll Q9tal s;gnal proc,45G'85ll 66995 CalI S
SW-210ll 1.8-3OM-Iz SWRipwt _ 1&4.95 CalIS

RECEIVERS
A-5OOO 100 KHz·311 MHz ow _

OCK-2 DCcable lui wlcig I*Jg
11-2000 lSO KHz·3OMHz d9taI Rc...­

VC-l0 118-114 MHz VHF COflYM1M

Trunklip mount

Base matching coil

jo--~To ground/auto
body

Adapter lor 1/ 4• whip­
10 .318-24 thread end

Base/mast section
24· length 01 1/4~ diameter
stainless steel whip

Adapter lor 11. "
whiP-1o-3/B-24

thread end

Wrap Up

Fig. 1-Assembly outline ofmy new high­
performance and low-wind-resistance
mobile antenna for 30, 20, or 17 meters.

(Details in text.)

antenna's 1,5:1 bandwidth triples at that
time (a base matching coil really hops up
a mobile antenna's performance).

As a final touch add a Radio Works
model 4KV-L1 line isolator at the anten­
na 's base (in the trunk) and another 4KV­
L1 between the feedline/coax and your
transceiver (under the front seat or be­
hind the rig) to ensure the (outside) anten­
na rather than the (inside) feedhne radi­
ates your signal in high style.

After building numerous mobile anten­
nas, I am convinced th is new "Sky
Needle" is the ideal blend of cosmetics
and performance. It takes advantage of
every "usual asset" (such as trunk mount­
ing for extra height and a good span of
metal below the antenna) and always
pumps out a good signal. Build one and
use it on your next outing or mini vaca­
tion. You'll love it!

That winds down this month's column ,
gang, and we trust it has kindled or rekin ­
dled your interest in HF mobiling. Ham­
ming on the open road is a real blast of
fun , especially when you have a good
setup. The key word is "setup,~ not sim­
ply "transceiver" and "antenna." That
includes l ine details such as a boom mic
attached to a sun visor, PIT and tuning
box attached to the gearshift, line isola­
tor on the transmission line, and a sepa­
rate ground strap from the transceiver's
cabinet to the car's frame . These, plus
more views and ideas on mobi ling today,
will be featured in Part II of this col umn
next month, Stay tuned ! 73, Dave, K4TWJ

tuned to frequency by adjusting the
amount of top stinger inserted in the res­
onator. Typically, stinger length will be
411j4 inches for 20 SSB, 42 1j2 inches for
20 CW, and 44 inches for 30 meters.
Coverage of other bands is also possible
by experimentally winding your own coils
on blank forms (like rewind ing a res­
onator) and/or adding small capacity hats
(two 4 Inch hats spaced 4 inches apart
work like an 8 inch hat),

One additional tip: A 20 inch stinger in
a 15 meter resonator makes a trim "gar­
ageable" 17 meter antenna that is only
53.5 inches tall. yet performs as if it is 7
feet tall (because it has extra whip length
above its coil).

An MFJ 2048 antenna bridge and a
digital frequency counter make antenna
tunmg a 2 minute cinch. Just plug the
antenna's cable into the bridge. tune for
minimum meter reading, then read its
center/resonant frequency on the coun­
ter. Extend or retract the stinger in 1j2 inch
increments to lower or raise its frequen­
cy, respectively.

Finally, add a base matching coil be­
tween the mast's base and the trunk lip 's
mount and use the MFJ-204B to choose
a tap point that will raise impedance from
14 to 50 ohms. I use an "lnducta-Match"
from Lakeview Company1VVD4BUM, and
tap it at three turns from the bottom for
base matching. An MFJ-247 SWR ana­
lyzer can also be used to tune this anten­
na. Just set the top sting er for lowest
SWR, then add the base matching coil
and vary its tap position around the "three
turn point" until you acquire an even lower
SWR read ing. You will also notice the

The K4TWJ "Sky Needle " installed and
ready for use. Ultra-thin top stinger is tall,

yet difficult to see.
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DX BY CHOD HARRIS, VP2Ml

NEWS OF COMMUNICATION AROUND THE WORLD

DX Gatherings

The Saturday Evening Hospita lity Hour at the Visalia International OX Convention.

A pril marks the beginning 01 the OX
gathering season. Two 01 the biggest OX
events 01 the year are this month: the
International OX Convention in Visa lia ,
Calilornia. and the Dayton HamVention in
Ohio.

Visalia

The International OX Convention is best
known by its location. "See you in visalia"
is a common comment this time 01 year.
The Visalia convention evolved out 01 a
JOint meeting of the Northern and South­
ern California OX Clubs, and has been a
fixture on the OX circuit for more than 40
years. It isheld in mid-tolate-April, aweek
or two before the Dayton Hamventlon. In
1994 the dates are April 15-17. ln the past
20 years or so it has attracted prominent
DXers from all over the wor ld, who gath­
er in this dusty Central Valley town to
share OX stories, plan Dxpeditions. and
enjoy the company of more than 600 fel­
low OXers.

Visalia has grown to become the
largest pure-OX convention in the world .
lis list 01 speakers usually includes the
most prominent OX figures worldwide, as
well as the leaders of many of the major
Dxpedtttons of the past year . For exam­
pie, the survivors of the 3YPI Peter I Island
OXped ition wi ll be among the guests at
this year's convention, April 15-17

Visalia begins informally on Thursday
night, as many OXers who have a long
way 10 travel to Visalia arrive a day early.
The atrium 01 the Holiday Inn at the Visalia
airport is the meeting ground for the early
arrivals. The largely out-of-town Dxers
frequently head for the Vintage Press
restaurant to downtown Visalia for dinner.
probably the best place to eat in town.

More Dxers arrive during the day
Friday, and the parking lot gradually fills
with call- letter license p lates. as well as a
scattering of OX-related tag s. "OX IS" and
"DOG XRAY" are a couple of the more
obvious ones. (The DOG XRAY tag is
mine.) The annual International OX Golf
Tournament is Friday morning. With a few
exceptions, the entrants in the tourna­
ment show that they spend far more time
behind their microphone or key than they
do practicing their golf swing , but the
companionsh ip makes up for the time
was ted looking for errant golf balls.

By mid-afternoon the hotel atrium is
packed with Dxers. The registration table
is the initial focus of interest. The line to
check into the hotel is another popular
spot to sight the many wor ld-c lass Dxers
who make Visalia a regular part of their
yearly travels.

The convention officially gets under-

way late Friday afternoon. A few brief talks
on DXpedilions or other Ox-related activ­
ities are available for those DXers who
have already renewed their acquain­
tances with fellow convention goers. At
about 5:30 most of the DXers g ravitate to
the Hospitality Hour sponsored by The OX
Bulletin and The OX Magazine, and this

P.D. Box SO. Fulton, CA 95439
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Patrick Cardozo. HH2PK. finds the situation in Haiti aitucun. but manages to stay active
trom this well-appointed station.
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CW
2llO5 _ _ _.. JABSU

CW 350 JABSU, 400 IK5TSS, JAtlSU. 450 IK5TSS. JAoSU
500 K2LUCl, JAilSU 550 JA0SU 600 JAilSU, N7JB 650
JA.ilSU 700 JA0SU 750 JABSU 600 JAllSU 650 JAt!SU
900 JAtlSU 950 JAOlSU 1000 JAJ!SU. 1050 JG2LGM.
JAilSU 1100 JASSU 1150 WA2£'(A 1500 IllRFO 1550
KBllG 1650Kl7AF 1900G3VOO.3350N6N.

K9U0N, ANSoNJ . JA3SSB, UA1Z0
UA1Z0
A/J8NJ. WlW*'L UAllO, N5KUC
SM5OAC. VA1ZO
IKSTS$. ANNiJ. VA1 Z0
ANNiJ. VA lZO

Inn sells out each year, and OXers must
make reservations on a given day (usu­
ally in May) to ensure a room at the host
hotel. (There are many other places to
stay in Visalia , but none within walking
distance.) The actual registration is very
reasonably priced, considering it in-

Aw.rd 01 b cel'-nc. PI~ue HoIdef's: laYFIK. W. CRW.
SM0AJU , K5UR. K6XP, N5TV. K2VV. VE3XN. W60UL
DL1 MD. DJ7C X. DL3RK. W84SIJ, SM6OHU, N4KE, 12UIY.
DL7AA,QN40X, WABYTM, YU2DX. D+<.3EA. 14EAT. OK1 MP.
N4NO, l L3GO, IIK9NS. DEoDXM, DK4SY, UR2QD, AB90.
FM5WD. I2DMK, W4BOY , I0.)X. SM6CST, VE1NG. I1JOJ,
WA 1JMP, PV2DBU, HIBLC , KASW . KBJN, W4VO, KF20 .
K3UA. HA8XX.HA8UB. WSCNL, K7LJ . W1JR.F9RM. W5UA.
WBBlAL, SM3EIII'I, CTlfL. K2SHI. UP1BZZ, WBflSW.
WA40 MO, EA70H. K2P0F. D.l4XA. 1T9TOH. wacc.
1<2POA, N6JV, W2HG,ONL~. VE7OP. K96G. WSAWT.
KElllG . HB9CSA. F6BIIB. W1BWS. YU7SF. G4BUE. N3ED.
DFlSO. K7CU. IIPOR Ll..l3Y\.,W• . Nt#O, KA3A, YBSn<.
\!E7WJ. \!E7M:> . K90RF. YU2NA. N2AC. Wof.I./W, NX8l.
W9NLF. N4NX, St,4lI()JZ . DK5AO. WB4RUA. DK.5AD.
WD9I1C. W3ARK. 16OQ£. LA7JO. \lK4SS. K6JG. I1EEW.
18RFO, 13CRW, \IEFXR. f.U1.lM . KC7EM . ZS68CR, CTlYH.
1V3P'o1). KA5RNH.ZP5JCY. Fll-fflB, KC8PG,NEo4F.VE3MS.
K9LJN. ZS6EZ. YU2AA.llWXY, IK2ILH. DUJl)AQ. LU IDCIN.
NlIR. IK.GME. WX3N, KC7X. N6lBP. WSOOO. 1JRIZ.

''''''''
Aw.rd of b cel__ Plaque Holden wtIh 160...,.. E,..
done""",' : CT1YH, IV3PVE, KA5RNH, ZF'SJCY. AB9O,
FM5WD, 5 MBDJZ. DKSAD. SMOCST. l1JOJ. PV2DBU.
mARK. HIBLC. KASW, UR2QD. VE3XN, K6XP, LA7JO,
W4110, K6JG. K3UA, HABUB, W4CRW, N4MM, K7LJ .
SM0AJU. KF20. SM3EVR. KSUR. UP1BZZ, OK l MP, N5TV,
K2POF. WBCNL, DJ4XA. IT9TOH. DL9RK, N6JII, ONL·4003,
W1JR. W60UL. WSAWT, KB0G, F6BIIB, W4BQV, YU7SF,
WSUR. N4NO.DF 1SD.Krev. 11POR.WBHSW.N4KE, 12UIV.
YBilTK. wane. W1BWS, VE7WJ, K90FR. NN4Q, W4UW,
NXBI. G4BUE,lU3Yl.J'N4, 14EAT. WB4RUA. Vl:7WJ, N4NX,
DE8DXM, \!E71G. K9BG, I1EEW. AB9O. CT1YH. 1V3PVO.
KASRNH. ZP5.X::oI ,12MQP. rBRIZ. WSODO.Wll3N. IK.aME.
HA8XX. YU1AB

Co:Jm4l I!,e rUes 5"Il~ Iorms may be obIaintId by
_oog a busin8sHizlr &eI'-addressed,~.-...eIope
(Ioreq> SlaIIOtIS MnClextr. PQiSIage • ....-niIOl 'l :, ed )1O 'CO
WPX Awar<lS.· P O . Box 593, CkMs. NM 88101.gs11 USA

...
""'"No Amer.;
so Amer ..
E<'OPB:
eo-.

The WPX Program
SSB

VE30MM 202 ..
IK2MMU 2ol33,.

_.._•.._..JASSU
"", <30.
2-431.

lOMeIers ISVOV.WlWiGI.,UAllO
15 Melers: ISVOV. VA1ZO. CTlEEB
20Melers 19YOV. VA1ZO. CTIEEB
-40MeIefs. 'o'£3()MM.VA1ZO
80 Melefs VAlZO

160 MeIers' IlJRtZ. 12MOF'

sse.350 JA9SU, <lOO JA9SU ~ JA9SU, 500 JA9SU,550
JA9SU 600 JAilSU. 650 JA9SU.eoc CT use. 850CT IEEB
900 CT1EEB 950 CTlEEB tcco KB8G. CT1EEB 1050
KB8G 1250 WSILR 1300 W5IlR 1400 HIllI..C 1450
IK8BMW 1500 IK8BMW 1550 IKBBMW 1600 19AIZ.
IK8BMW 1650 K.F9RU. 18RII. IKBBMW 1700 IKSACQ,
KL7AF, IBRIZ, IK8BMW 17501K5ACO,IllRlZ. IK8BMW 1800
IKSACO. l9AIZ. 1850 loRIZ 19C() IllRIZ 1950 IORIZ. 2lXXXI
esuz 2050 IBRIZ, 2100teRII 2150 lBAIZ. 22OOI9RII 2250
\STGF. IBRIZ 2300 IIlAFD, laRIZ 2350 lBAII , 2400 1ilF!IZ
2450 IORIZ 2500 loRII 2550 loRII 2600 I'*'II 2650 IORIZ
2700 IBRIZ 3150 F6DZU 3200 F6DZU 3250 F6DZU 3300
F6DIU

MIXED
1641.." .." . ,..,Vl:6J AII 1643 ,. ,...,... ,... ,... ,.." HH2B
1642 .... "'" " .."IK7Ii'NS

Mixed 450 VE6JAII, HH2B 500 HH2B 5509A2AJ 600
9A2AJ, 650 9A2AJ 700 9A2AJ, 750 9A2AJ , aoo 9A2AJ.
CT1EEB 850 9A2AJ, CTlEEB 900 9A2AJ . CT1EEB 950
9A2AJ. CT1EEB 1000 9A2Al. CTlEEB.N7JB 1050 9A2AJ
1100 OZlACB, 9A2AJ. 11509Z1AC8. 9A2AJ 1200 9A2AJ
145OW64FOT. 1850 K80G, W84RUA. 1900W84RUA 2150
KL7AF 2200 Kl7AF 2300 W82Y0H, 2700 I8RFD 3250

""'"

vention is QSL card checking by ARRL
officials. OXers who are reluctant to send
their valuable OSL cards through the
mails can have them hand-checked and
get their OXCC records updated.

Those planning to attend Visalia should
make arrangements early. The Hol iday

writer. (This is one of the ways I get to say
thanks to the many hundreds of DXers
around the world who make my job eas­
ier. -ed.) Following this att itude adjust­
ment Dxers scatter to restaurants in town
or enjoy the OX barbecue at Ihe Holiday
Inn.

On Saturday morning the single-track
program begins early with forums, pre­
sentations, and discussions on the wide
range of subjects that comprise the world
of OX. The OX forum is usually standing
room on ly, as ARRL representatives, OX
Advisory Committee members, and oth­
ers discuss the current state of OX and
the OX Century Club. The sing le-track
program means that most OXers can
attend aUthe major presentations without
conflicts.

Late Saturday evening the OXers break
to get into their good clothes. and then
assemble around the hotel pool for anoth­
er Hospitality Hour, this one sponsored
by Bob Ferraro. W6RJ. and Ham Radio
Outlet The banquet which follows is the
highlight of the convention, with major
awards and a OXped ition report. Visalia
comes to a close Sunday morning after a
breakfast buffet and another OXpedition
slide show.

The main focus of Visalia is the single­
track program. However. there are a
handful of exhibitors d isplaying their
wares, usually including the Big Three
Japanese rad io manufacturers.The com­
merc ial exhibits are nothing like the mass
d isplays at Dayton. Instead they are low­
key, wilh knowledgeable staff members
ready 10 d iscuss features of the latest
state-of-the-art rigs. Other informal activ­
ities include late-night hospitality suites
and intense discussions of possible fu­
ture OXpeditions. Because Visalia at­
tracts so many too Dxers. it becomes the
site of much Dxpedition planning.

Another major attraction of the con-

ViC. XE1VIC. will soon add the coveted 5-Band Worked All
Zones plaque to his impressive array 01 awards.

Yet another reason to attend a OX convention: W6EA gets his
CEeAA San Felix OSL hand-delivered by OSL manager

CE3ESS at Visalia.
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NI4H. 100 zar­
IK2FOM, 165 Zonas
JR1FY$ 2OOZOI"eS

WBSEY. 200 Zones

W9CH. 199 (26)
AC8M 199 (34)
G3MXJ 199 (12)
IKllBO£ 199 (31)
WGTC.l99(34)
SM6AHS 198{12 31)
'(1ST 198 (19 26)
4X6O!I. 198 (4, 6)
~, 198 (23 34)
UAJAGW,l98(l 12)
KL7Y 198 (34 36)
V01FB, 198(19 27)
EA5l!CX 198 ur. 39)
Kl4" 198(22 26)
K4P1 198 (23 26)
G3KOO, 1$18(1, 121

1VJGI::Ni. 161 Zones
JN7fO.200Zenes
0H2DW 185 Zones

KJ6HO, 171 Zones

Tlla lop conlenclef"s lor S BlInd WAZ.(-. " n dad,
8Ometen):

N4WN 199126)
K6YAA, 199 (34)
PY7ZZ. 199 (34)
K9CS 199 (34. 4O'n)
,v,4KT 199(26)
K1UR, 199 (34)
foWt'( 199 (26)
"HOX 199 (34)
w9PG1. 199 (26)
WZ'fY. 199 (26)
W9Nw:J 199(26)
K6EIO, 199 (34)
WUl 199 (23)
N7RT,I99(34)
VE7AHA. 199 (34)
W1FZ 199(26)
1K2GNW,l99(l)

Dayton

5 Band WAZ
As of December 31, 1993, 37 1 Itallona hay. atlaiJMl!

the 200 Zone ley...

While Visalia is the largest pure-OX con­
vention in the world , the Dayton Ham­
Vention actually attracts more DXers. For
active amateurs going to Dayton is like
the Muslims going to Mecca : it's a pil­
gr image one must make at least once. For
many active Dxers the trip to Dayton at
the end of April is an annual affair. (My
travel agent calls me in the dead of win­
ter when she spots a good fare to Davton.)
The 1994 Dayton HamVention dates are
April 29 through May 1.

The Dayton experience is far more than

873 SlIItions haye at\lIiJMl! the 1SO Zone te...l .. DI
oecamber 31,1993.

New reci~s 01 5 Sand WAZ Award wtlh all 200
Z_ conllrmed:
_0
w=<
JR1FYS

The kIllDwKIg ""... qualified for _ baM: 5 Sand
WAZAWIIfd:

geles, and hitch a ride with some of the
many hundreds of DXers dr iving to Visal ia
that weekend.

Visalia reflects its orig ins in its spon­
sorship, which alternates between the
Northern and Southern Cal iforn ia OX
Clubs. It's the SCDXC 's turn in 1994,
Registration information is widely pub­
lished, including in this column.

Rules and 1lWlCaloonS l eM" !tIe WAZ program may be Ob·
tained by sending a large SAE wl1tl twounOlS 01 postage eM"
an ad<:l",ss label and $ 100 10 WAZ Manager. Jim Dionne,
K l MEM. 31 DeMarco Road. Sudbury. lolA 01776 The pro­
CBssi"i! fee l eM" all CO awards is $4 00 teM" subsc"borl
(please IIlCkJde you< most receot CO mailing lab£' 0< a
copy) and $10,00 100- nonsub scribefS Please ma ke all
checks payable to IIJe Award Manage.- ApPliCanls seoo­
ing QSL cards to a COcheekpainl Of the Award ManaQBr
must include return postage, Questoons regarding the WA2
Award may be sent 10 K1MEM W1th an SASE

K9VIQ
IK7FVF

«eseo
lK41,£0

7428 J AOOSB
7429 DL2H RF (CW)
7430 W61S52NC

IK1HXN

WNZ

arrr

All CW

DO MeIer CW

VE10C &t3

.",

20 MeIer SSB

All Band WAZ
SSB

CW/Phone

20 MeIer CW
,..,., '".wuo .~

TA2SC
FB1L NO

"'"VE6JAV

I S6,JHS 4 144
J H1ANI 4 145

15 MeIer SSB
ecce

15 MeIer SSB
<e-o -ea
'''''''

17 Meter Mixed
GO'WP

The WAZ Program
Single Band WAZ

10 MeIer SSB

4142
4143

55 10 Meter SSB- W84YOM (<'7 Zones)

7424

""7426
7427

Appl lC8l'ons and re,..inlS01 the I" rest rvIM may be ccreeee
by send,ng a se!t·aocltessed stampB(l envelOPe (75 cents)
siZa 4 '.4 x9¥> to ItIe WAZ Manager, ,,hm Dionne, K1MEM 31
DeMarco Act, Soctbu'Y. MA 01776. AppIOC8I'lls lorwardng
OSL cards either cnectjc the WAl maNgllf Of 10" cr>eck
POInt should ncluoe SUlhclanl PDl>Lil\1tI b' NIle r"'"",oIlheor
OSL ca,llS The pf<x:ossng tee b' all CO awarllS 1$ S4 00
feM" subsc"bers and $10 b' no::n-!lUbSCt'bers Please make
all checJ<s payable 10the Awards Maregel' In C1fll8r 10q~
iIy b' the SI.tlscnber rall1. pIe$$II enclose yo<¥ lelBSl CO
rna rng label W1lh yo<¥ applicaton SenclInoJ~"" 10
K l ~M Dy >na" and n.:1ude In $ot.SE (p6eaee 00 noIlel11­....,

..,
aea

eludes the cost of both the Saturday
evening banquet and the Sunday break­
fast buffet. Early registrants are elig ible
for add itional pr izes in the highly antici­
pated drawings on Sunday. Unless you
have your own airp lane, you can't plan on
flying into Visalia, as the limited commer­
cial flights don't fly on weekends. You can
fty into Fresno, which is about an hour
away, or into San Franc isco or Los An-

GM270

MMl448 2m: 19 -1.11
I I. w..e Whip

MMlS08 10cm: 1.5" 11 11
111 w... wl'lip

MM2108 2mJ7Oc m: 19 -1,,11
I I" w 2m,
SIfI w 70 em

PRO' AM', GM270 is 26 inches tall , handles 50
wailS, and covers 144-148 plus «0-450 MHz
with $WR less than < 2:1 at baIld edges (tun­
able via inierior coupling unit). Gain is 2,6 dB
2m and 6.3dB 7Ocm , A realliger!

" Styli sh, trim, and petite" only begin to ce­
scribe PRO·AM's exciting new 2 meier, 70cm,
and dualbartd mobile antennas, They feature a
slender black c hrome whip and small candy
kiss-size base Ihal looks terrific on any auto.
Inside thelitlle 1" inch diameler base is anew­
Iy~eloped and ultr. strong ti tanium magnet
tnat holds in place l ike a bulldog, even at high
speeds.These ne..... micro magnet antennas are
supplied fully assembled and ready to use,with

areerof AG,174 mini coax and BNC
'ccneector.

• eo..... 1....14& MHz
& ..3G-470 MHz

o Prelunad
o low SWR
o Wid. bandwldlh
025 Will rl,I"ll
o Weigl'll only 4 oz !
• Nlw micro magnellool<
• Super trim whip
o Micro-Ilzi ban
o Tlllnium mig nit

• Rla<ty 10 u'l
o Mad. In U.S.A.
o Buill to last
• SI"ll11 &

DUIlband mod.11

GM144

TechnlCII Dill

PRO-AM', GM144 is 27.5 inches tal l, handles
up to 50 watte and covers 144-1 48 MHz with
$WA below < 1.5:1across entire band (tunable
via interior coupling unit). Gain is 2.5 dB. AI·
most doubles your transmilte<l signal strength
and exlends receive range accordingly. You
will be delighted ..... ith the results.

A DivisiOn of ValOr- Enterprises
1711 Commerce Dr.
P.O. 80x 601
Plqu., OH 45356-0601
513-178-0074

A".I.bI. From Yow F.lfOrlt. Am.'eur
RMJIoONIw

(f2.Xf@·am~ The ulllm.te
choice tor 1M PROfesslon.1 A."teur!
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9:00 AM · Sill PM EST. (1400-2200UTq

(800) 423-2666

,it. INDUSTRIAL CDMMUNICATIDN e ' ,
.t' (I ENGINEERS, LTD.
~. ~. -

5 , I" ' ill'" ':Of :.j ii i 1 :'0 :1" 0" i 0 11 '::0 t1 j iii : f

(317) 545·5412
(317) 545·9645

Indianapolis. Ind . U.S.A. 46218

TF£IDfICAL SUPPORT
FAX (24 HOURS)

P.O. Box 1849S

You're dead. It ' s no joke. Lightning is unpredictably
dangerous, and sooner or later you'U have to face up to both the
certainty and ferocity of powerful electrical discharges. It
doesn 't take a direct "hit" to cause major or even catastrophic
damage to modem transceivers and the accessories to which
they are attached. We hear horror stories every day from new
customers seeking to prevent a repeat of damage they have
already suffered from overhead lightning during storms,
rainshower static releases, and even dry winds.

We can protect you from all of them with simple do-it-yourself
means and a small budget - Icss than an insurance policy and one
heck of a lot more effective.

Find out about the only lightning arrestors in the world with all
these features:

• Capacitive blocking - no DC continuity through the arrestor.
• No singular reliance on a flimsy gas tube - secondary

protective usc only - and not a single failure in lightning ap­
plications - ever.

• Constant drain technology - constantly drains coax conduc­
tors to earth ground 24 hours per day, keeping lines "cold"
and reducing receiver noise.

o U.S. Patent #5,122,92 1 in 1992 for advanced technology.
• More than 1O,(X)() arrestors in service worldwide and not a

single lightning-induced failure - ever.
• And a wide selection for LF, HF, VHF, UHF, coaxial, open

wire, and even structural applications.

THERE'S A BIG DIFFERENCE

Pictured above in front an of I.e .E.
arrestors is a ceramic-cased gas tube. a
scaled device with a gaseous chamber
designed to ignite conduction when a
pre-determined voltage potential is
reached. They were de signed
principally for telephone company use
on tiny conductors and arc rated to about
1 watt dissipation.
Can you imagine protecting a tower

and radio facility with a l-watt device?
That' s what other manufacturers caU
lightning protection - 19705 technology
that's out ofplace when used with heavy
coaxial conductors and gua ranteed to
fail.

Don't be misled by the spectacular
claims used to describe this tiny part.
Get the whole story - ask for our free
publication set on lightning protection.
including comparisons between the
various designs available - how they're
suppo sed to wo rk • and why so
frequently they don 't.

CALL US OR CONTACT YOUR LOCAL RADIO DEALER TO OBTAIN I.C .E .'S 1994 CATALOG AND SELECTION GUIDE - FREEl

CiRCLE 155 ON READER SERVICE CARD



The WPX Honor Roll
The WPX Honor AolIIS based on the current confirmed preuxes whICh are subrmted by separate appllCallOl1ln striclconformance WIth CO Master Prefix lisl Scores
are based on the current pral,x lOla! regardless ofan cceeio-s au-wee count Honor Roll rrost be co-eatee annually by aOd lIOn 10, or conrlfmahon 01. oeseor total
If no up-cere. hie w~1 be made II"lOCtJVe liletJTl8 Honor RoN lee IS$4 00 (U.S) for each mode, with no fee lor acoeoos

MIXED

"" ""'" sooa W4BQY "" YU7$f "" """" '''' weUMR """ G408K "" K5110 '''' ".,,, see JHlIED

"" '-ZW zsee N4MM 2711 ""'" "" HAeHW tsss 9A18HI 1772 IK21Ui "'" OE6ClD 1213 wg"" sas , W4USW
assa IT9TOH "" ZP5JCY zsea "YU7I3CD "'" ,I:;>EOW '''' W60UL 1767. o ,W9ll 1470 , WB3DNA 1194 N618P '" W82PCF
asa EA2IA "n K~FLT ass ess 2221 ,S53EO ' 924 VE3MS "''' "'MU '''' IMOF 1189 11·50 156 '''' , AAITF
>WO '.,G "" W18\lVS zeas N4UU 2145. WB2VQH rsoa ""'-G 1714 '500 "'" ""'" 1174 W~IJE '" VE6BMX

= VE3XN zsce WABYTM "" "00 2142 11WXY "'" ""'" ",. WB2ABD tass I2[AY "'" K~IFl 009 ,""'C
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,,,,
''''' '" ""'<E "" .....

2787 "'"" "" .>OC"'- "", «An ''''' """'" "'" '''''''' ''''' - 1131 """ .. NE• '" """""'" """-' zzoo ''''''- "'50 ,,,,-,,,,
"'" QK1CZ ''''' ""'"

,,,.
'''''~ 1110 KAIClV "" ""''''' '" '"'""" EAZ<A "'" .""'... 1814 """" "'" W1WAJ ,W «ll0G ",. SMSOAC ,"" '''''CP '" """'"",.n "'''''' ".. "''''' ,.. """ "'" "-", '''' H'"'' 1317 "'"" 1013 """ '" '''''"'" WG Z'" """" ,." "'''" '''' ..... ''''' ZS6U '''' ""-, "'" ...... '" "-"-"

OX, of course, with the enormous flea- spirited Kansas City OX Club suite in- a comfortable pair of shoes and loIs of
market, many hundreds of commercial eludes a CW-copying competition and a money, and head lor amateur radio's
displays, and wide-ranging talks on all variety of videotapes. Other hospitality Mecca at the end of April.
aspects of amateur radio. For the DXer, suites advertise throughout the hotel, but
going 10 Dayton means the Stouffers hotel the DXer needs merely to poke his head New Orleans
in downtown Dayton. Experienced Day- outside the elevator door 10 tell if there is
ton-bound DXers make their room reser- an active suite on any given floor. (Hint: Non-amateurs frequently ask why radio
vations for the next year as they check out Experienced Dayton goors use the stair- conventions are in undesirable locations
the prevIous year. StouHers typically case, avoiding the elevator delays.) New such as Dayton or Visalia. Why can't
books up completely by January. this year at StouHers is a low-key recep- someone hold a convention in a nice

For the past ten years one of the high- tion Friday and Saturday nights on the top place, where there is something for the
lights of the HamVention weekend lor floor of the hotel, hosted by The DX Bu/- non-hams to do? Some Louisiana DXers
QXers has been the OX Dinner on Friday letin and the W6GO/K6HHD OSL Man- answered that question in 1992 by stag-
night at Stoutters. The SouthWest Ohio ager List. ing the first New Orleans International OX
OX Association sponsors this dinner, At the Hara Arena the OX activities cen- Convention at the Royal Sonesta Hotel in
which features talks and slide shows on ter on Room 1, the site of the OX Forum_ the historic French Quarter. Like Visalia,
major DXpeditions of the past year, as DXers can usually get their OSL cards the New Orleans convention is a pure·DX
well as other topics A OX countdown checked by ARRL staffers just outside activity without any COlTVTlercial booths or
identifies those true-blue OXers who have Room 1. In some years DXpeditioners will displays. Instead it is a intense OX expe-
worked more than 350 countries in their distribute cards from their operations in rience, with the added benefit of nearby
OX career. Tickets for the OX dinner are the same vicinity. Saturday night the ac- Bourbon Street. In 1994 the New Orleans
available only in advance; see the an- tion returns to Stoutfers for another round convention will be Labor Day weekend,
nouncement in the News and Events area of hospitality-suite hopping. Between the September 2-4.
below. action at the hospitality suites and the all- The convention begins Friday after·

After dinner the OXers head upsta irs to day exhibits at the Arena, Dayton can be noon with a selection of OX-related pro-
one of the many hospitality suites hosted nearly a 'raund-the·clock weekend far grams at the Royal Sonesta. As with the
by major OX clubs. For example, the high- oXers. So catch up on your sleep, pack other major conventions, an ARRL staffer

128 • CO • April 1994 say You saw It In CO



TIMESTEP Weather Satellite Systems
for your Personal

Computer from
SPECTRUM

INTERNATIONAL
VIeW noise free digital HRPT transmissions from NOAA
with a ground resolution of just t.tem. Receive images in
iUCledible clarity. See Fivers, lakes, oceans, seas, land,
rnooolains, cities, cloud coYer, stotms, hurricanes. Have fun
with Color Enhancemefll Zoom , LATIlONG Grids plus100
Frame Animation, Temperature calibration and lots of other
features! 1024x768x256 resolution plus 3D. P-DUS and
APTIWEFAX syslems available. Write to us for more details.

See UII al Dayton HamvenUon Boothll 66,67

IBM-PC VGA Demo Disk $3

Complete 1691 MHz Receiving System
1S-1691 MHz GaAs FET Pre-amplifier $250
T5-1691 MHz Receiver $450
65' of low joss coax (wi th ccorectoesj $ 65
1691 -l Y(N) loop Yagis Anlenna $ 99
1691 -l Y-XTN loop Yagis Extension $ 85
TS VGA-5AT4 decoder boardIsoftware .. $349

SPECTRUM INTERNATIONAL, INC.
Post Office Box 1084, Dept. C, Concord, MA 01742 USA

Phone: (508) 263-21 45 FAX: (508) 263-7008

Col 68'"

Complete 137 MHz Receiving System
'2XY-1 37-CAnfenna $ 95
TS 137 Preamplifl6f $ 65
TS 137 Scanning Receiver $299
65' of Iow-loss coax (With connectors) $ 65
T5 VGA SAT4 decoder boarG'software $349
Orbital prediCtion program $ 99

ShWiflg: FOBConcord. MA

Prices Sub;oc1 To Ch.l~ WIhout Notice .

:;g

STANDARD C-188A 2 Meter HT • Fits in shirt STANDARD C-518A 2m/WI Twin Band HT
pocket, keyboard has protective slide cover. Covers 2m and 440 MHz. Extended rx.: 130-174
Ext. rece ive: 115-174MHz including AM air- and 400-474 MHz. Modifiable for MARSICAP.
craft. Modifiable for MARSItAP n. 4(}..merTlOl'Y 40 memories. 2.8W (2.51440) with suppl ied
plug-in. optional 200-memory unit 2.5W with 700 mAh battery, 5W @ llV DC. 5 scan
standard 700mAh battery, 5W 0 l2V DC. modes.lulHluplex cross-band. repeat mode.
Scan: 7 types and 3 modes. Encede-decede Enccde-decede cress. DTMF squelch and
~~~.~~~~.~~~~ .~~ ~~~.~..W: page.6.2"h l 2.2"w xl .2d. 1701 _ 11'

STANDARD C-288A. Same as C-188A, but STANDARD C·228A· Same as C-S281 but
220-225 MHz lransmit and 115-249 MHz C-188A CCR-708A e-528A covers 2m and 220 MHz with 130-174 and
su- ' ·-,·",d recewe 1r . -!--;-""Jj-'=:A=--N- -D- ....::.A::::.:..:.:R"--D""" ""]'SO,D-, ,'o' ,' ,"o"c"'. , ,',"',". 's~'mi", :,····'··.··5··'··'··,··· ,1rutSTAN~~;D"~~16~~ 2; ·HT..~ · V~~ ·;~~ i i !..i 15- . ' . \lY a a

174 MHzn, Mod for MARs/CAP tx 40-memory _ covers 440 and 1.2 GHz. 400-474 MHz extend-
plug-in unit, optional 200 memory unit. 2.5W -;S="='=O~AR=O~C=C~R~. ,~O=";-.~C~'m=m="=i'='=ti="='~'=es:;-t . - ed receive, 1W on 1.2GHZ : 'D'
Withstandard 700 mAh ball. 5W@ 12VDC. 7 Receiver with Spectral Display Scope laboye) STANDARD C-558A 2m1440 Twm·B~nd H~
scanning types and 3 modes. Encode-decode Wideband-50.000 to 904.995 MHz contmueus Extended receive from115-174 MHz(mcludmg
CTess.4.9'h xI .S'wx1.2"d. 10oz 'D' full coverage. Features an LCD spectral dis- AM alrcralll and 400-4 74.MHz: Mod: for
STANDARD C-4G8A • Same as C-168A but play scope used lor evaluating signal strength MARSICAP. 40 memory.plug-In unit, optional
438-450 transmiV400-474 MHz n ., 'D' and tracking down l18arby interfering signals. 200 memory umt availa ble. 2.5Wtransmrt
Due to Ierejgn currency Iluctuatiens, 100 direct entry storage channels. AM, Narrow wilIl standard 700mAh battery, 5~ C IlY DC.

please U' Call Toll Free Ior Prices. FM, and Wide FM modes. Spectral display 7 scan types and 3 modes. Full-duplex cross-
range: 100 KHz, 250 KHz, or 1000 KHz. 13.8V band, repeat mode, 10 aulod ial memories.
DC or 120V AC, supplied with telescoPi;l Encode-decode CTCSS, DTMF squelch and
antenna. 2J("h x7}("w x7}("d, 4.61bs e-ssaA page. 5.I"h x2.2"w x1.2'd, 12.501 'D'
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In addition to the major OX conventions
there are a handful of regional OX gath­
erings that provide an opportunity for
OXers to swap OX tales and meet their fel­
low country chasers.

The Northwest OX Convention held in
late July rotates among three host clubs.
In 1994 the British Columbia OX Club will
host the convention near Vancouver, BC.
The weather is usually superb at this time
of year in BC. and Vancouver is a delight­
ful ci ty lor amateurs and non-amateurs.
w ith plenty of activities and side trips
available. The BC amateurs are among
the most hospitable anywhere. and the
US dollar goes a long way in Canada.
Watch for the exact date and registration
mtormatlon later this year.

In 1995 the Western Washington OX
Club will host the convention, near Se­
attle. another attractive city. In 1996 the
convention slides down to the Port land.
Oregon area. under the sponsorship of
the Willamette Valley OX Club.

The Northwest OX Convention typical­
ly features informal activities on Friday
evening. With a full program of OXpedition
reports and technical talks on Saturday.
along with QSL card checking and other
services. A banquet on Saturday evening
and a Sunday bru nch both feature DX­
pedition reports by world-famous OXers.
Some OXers plan their summer vacation
around this convention, and Dxers in the
northwest make it an annual event.

The second weekend 01 September is
the usual time for the W90XCC conven­
tion at the Glen Ellyn Holiday Inn just west
of Chicago. This is a one-day affair, be-

Regional Conventions

is on hand to check CSL cards for OXCC.
The program runs throughout Saturday
with forums. technical talks. and Dxpe­
dition reports. The highlight of the con­
vention is the banquet on Saturday night.
with food a c ut above the usual banquet
fare. A report on a major OXped ition is the
culmination of the evening.

Unlike Visalia. the New Orleans con­
vention has attractions outside the hotel.
The street entertainers, night clubs, and
other Bourbon Street activities draw con­
vention goors out 01 the forums and into
the French Quarter. Just the view from the
hospital ity su ite. looking down at Bourbon
Street Saturday night. makes the trip
worthwhile.

The host group for the New Orleans
convention has put together a fine pack­
age of OX and non-OX activities in an
excellent location. Look for this conven­
tion to continue to grow and attract Dxers
from farther afield in coming years, For
more information on the New Orleans In­
ternational OX Convention. contact Wes­
ton Strauch. W5VBX, 2238 Lake Oaks
Parkway, New Orleans, LA 70122.

The RF AppliCilioo, p.3OlXJ
i. unlike any power/V,S.W.R.
me ier you have eve r seen.
II provides inst a ntaneou s
reallum of your 'talion's mO'<l
vital parameters. Using a
remote coupler design. Ihe
P· l OOO displays power
hom 10 to 2950 ",aU,.
V.S.W.R. from 1.0 to 19.
and a unique. aUloranging
bugrlph replicates the
operation of yo ur familisr
meter movement. Order
youn (oduy!

A'e y"'" .o,,,ed ._1
_"'rtI9oe1k ....lioo~ TV
COl. diItrlbuIIo<l ..,.•. """"
_ fM""""......... or EW
AFI? The DIGI·FI ELD held
.trenglIImeler'NIpulywel_,
Wilh its freqllllllCY responseofDC
~ 10 12 GHZ, rt i'Ndi~ det_
~bIoI Mctromagnebc ,ao.
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lool tor ..- ring TV COl_
dillribullotl 10 In _
DlGJ.AELOl*I.-Iyir'dfiO.Hl
~ a ......
RfL<9.I '. ( ,~.
"'II s.....~ • 100
MHz t.bltrA· ISO llanO w_
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To order call - (BOO) FIELD 58 (343-5358)
I.C. Engineering 163SQ Venfu rs BNd.

Suite 125, En6IlO, Gil, 91 436 PH.1816l 345-1 692 ' 811l--301>-051 7 F~

CIRCLE 56 ON READER SERVICE CARD

• l.1I. 30 MH7.
' 10 - 295{1 Wan,
• 1.0- 19 V.S.WR.
• Rcmote coupler
• NO RANGE SWITCHES
• E>.kn,i~e1y 1~1ed

• Ampliflcr proceclion relay
ror high V.S.W,R.

• Includes cabks &: coupkr
, Two year limiled "'mamy
Pr~; sm.oo + Yh

ORUERS: 800,423,7252
Inr" nnalion: 21(,.914.1%1

J

J

FORTHESEIDOUSVHFroHF
ENTHUSIAST ONLY!

Discover what EME operators around the world have
already found out. Our designs produce higher gain to
noise temperature ratios than any other antennas com­
mercially available. "These antennas are optimized for
good gain, extremely clean patterns, and an excellent
match." CST April '91

TROPO, METEOR SCATTER. EME. ATV, OR OX
FROM 50 MHz TO 950 MHz WE HAVE YOU COVERED!

• Selectab le code rates Irom 3 wpm to 23 wpm
• 3 Random code modes

Comfnlous random code mode
Preprogramed code mode tor checking acrurac:y
Inte ract ive code training

" Selectable letter groups tor raste r lea rning
" Runs up to 16 hours on one 9 vo lt battery
" Dimensions I" II 3.8" ill: 2.4-

Learn Code Faster & Easler
Better than Code tapes
Ideal for Beginners to Advance
Take it anywhere to practice

CIRCLE 89 ON READER SERVICE CARD

1't."11.. I'uner Rt'udin~" In ..tun! \ ·.S.\\'.R. Rl·:ldin~.. • Hargraph
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M entor , 011 44060
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CIRCLE 29 ON READER SERVICE CARD

eo",pule r Aided TeebnololY, Inc, 101l2 Mo nroe Dr. D.lIu , To 1$229. C.lI 214-) $G-08Il8, Vi.....MC Accepted

RUTLAND ARRAYS
C~11 ~.' 1703 Warren St. • New Cumberland, PA 17070
~wn~ Info. 1-717·774·3570 Orders 1·800-536-3268

for outJ1e ca talQg Phone Hours 6 PM to 10 PM Easte rn Time
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aSL Information
CFl4EIfD10 CT1ENO
CRU roCT1AHU
CA7£OI10CTlEOX
tRIA IOWA,lECA
C$1A IO WA1ECA
C$.tB toCT1AHU
CSll to WA1ECA
CT70 1O CT10!Z
CYBSAl IO'lE1CB/(
DnA 10 F6fNU
EImlX IO Dl l VJ
EUFD 10 "'4)(0
am • """'­
EA1A1l lOSP9HWN
UI1l"t: 10 I8YGZ
EWI1UAW 10 GW3COP
U II.. 10 oeews
navy 10 W8JKK
fG~Z to F6FNU
f llBGJ 10 F6CXJ
FY5GJ 10 F2YT
K44/OIOl'f to OK7PE
IlP2CWB 10 WT3B
HAtl to NL7GP
HR21De 10 M 5ET
arrr 10 SMllKC R
J31XC to W2W1
J69MV to J6LMY
IlCUAC to KA6RDF
IlGteB to W09APE
IlK4ill7TNl to Wl00
OlUJlP to WA4JTK
P40N10 KlTD
, 12Ml lOK2P£Q
Pl5JR 10 K38YV
!ln SA 10 [)t(4V'W
RDA D 10 UZ3R)Q(
RX4ASI10 UZ~W8
st1lG IO W~

S21U 10JA2NQG
S42A8F 10 ZS2A8F
WOO 10WMWTG
SD1MZ 10 EA2JG
near10Vl<.4CRR
Tt21 10KA9WON

""" • S>UAOO
TG!lG11O eeox
n.t1,u,7Jl11 IO WASTl()
TUGR 10F5)(X
UC' AWZ 10 OLlOY
UCZWO11) YL 1xz.
UM1/tJA3TI to DF7flX
U05GQ to IIVOZ

~VIsE· ",g.=;;.
1485 Southern Way, Sparks, r-..'V 89431

~ iY;;t-r.~ilc ~~~~~
IV: textr esjnc, (<<l5} 651-7'903_._0..._ ._....._..._._

LET us INTRODUCE OUR DACRON'
ROPE TO YOU ' SEND YOUR NAME AND
ADDRESS AND WE' l l SEND YOU FREE
SAMPLES OF EACH SIZE AND COMPLETE
ORDERING INFORMATION.

• UV-PROTECTEO
• HIGH ABRASION RESISTANCE
• REQUIRES NO EXPENSIVE POmNG HEADS
• EASY TO TIE & UNTIE KNOTS
• EASY TO CUT WITH OUR HOT KNIFE
• SIZES: 3/32" 3116" 5116"
• SATISFIED CUSTOMERS DEClARE EXCEL­

lENCE THROUGHOUT U.S.A.

BLACK DAaION" POlYEST8l
AtmNNAROPE

W t _ VI... "'..... Ca'd. ""-ieatl Eo",. ... 01_ ..

• Keeps equjpmeot
close and hand y!

• Sure-grip soft ja ws adjust
from 1.6-2.6 - wide.

• Effortl~s operation.
• Includ es ad jus table m o u n t.
• Pana 'visc Pan 1t706.

SAVEl Int;te~~~or
The _ rich only jll, . ltig _1l1 beam "" 8"". f0l810f
pull e n end to ......uaI beam conIrol. Rotille anI .nna
!Jofn buill";" lItorl>d dlllabase , manually , or from your
PC. WoRt _ l1h all Hem·" lHlies 3 .4 .5. and 8) .
Ham. lI, .111, , IV, T2X, COE TR-44 , CD-45 I....ift; 2)
and ..2 rotator• .

HOW·ll11O" ._. _ . WASS29U.II6,NOW $188
Hl).1780 I(jI V 0 ,.._. WAS $23Il.116, NOW $149
ALSO AV..llI..olllLE, SG-1V4F~a....u.0,02 H,r·2 "'H>,
Sno.~, T.......,., _ WAS Sl!l9, NOW $149

\Ad4 S'OIor ..._ . , """'."111

FAX: 6 16-925-2642
MAIL TO: Heath Retail Sto re

455 Riverview Dr.
Benlon Harbor, MI49022

UQ5(lAl. 10 Y04BI'
UT7LIIl IO PAJeCp
UU2JZ 10W2'FXA
U.Bff 10 DF88K
UX2fXX 10 l,84FXX
Ul1OWl 10 WA7QEIH
rna 1OW2HWS
V31Ml lO"6TR
W51tDl.lO.S 10 Dt.608S"".-IIUD. 10 VE3ICR
IIU U 10 VE1BTT
'll6ClI toVK6ZX
VlUll 10 VK4CRR
YmNF to KA.3DBN
IID'HE 10 KC60HE
VD'TY 10 W4TV
xr4C1 10 IE IVI
X'T2' W10 W82YOH
IU6WY 10 KlITLM
YJOAflJ to NA5U
YJO..... to OK7PE
YN1MF to lewoX
YS11 to NL7GP
YVSA/I to YVSAIP
Yl9401 to YU 1DX
ZA11 to HBOOGN
lC4KS to G0P'NR
lD8M 10 G3UOF
lD8VJ 10 G4ZVJ
lF2SP 10 KBalBX
l flSD 10 wA8J'TB
lSSMl lOZSlCOK
5111 10 Jm B. Arne<ic3n Embassy.
PO Box 707. KaI\'¥)aIa.
!tll1 l1S 10 POBox 13291, Accra.
<>-
1G1S1 tlSewel, POBox 144, Accra.
<>-
Elt~. 10 POBox 7. Chadyr. MoIdaYa
zrecco
EnSID ., Sod, PO eo.: 60229. AddIs.... ,'-
HPlDD .,!llI Wingef SCN, APO AA

""'"SU2lfl IO P O eo. 1616.AIe><andna,,-
V31YT 10 P 0 eo.: 3m. QnaI\a. t£
eerca
l82JD10 Ale•. po Box 516, Glbraltar
lKUTlOAmy TabqJe, Penrhyn Island,
NorIh Cook Island, NZ

OX newsletters for the exact date in 1994 .
In add ition to the pure-OX conventions

there are often OX tracks and spec ial
events at amateur radio get-tog ethers.
The ARRL National Convention usually
has a wide variety of OX-related activities,
including a OX breakfast. The Ham-Com
in Houston, Texas in June has a fine OX
program thanks to the efforts of the Texas
OX Society. The Southeastern OX Club
sponsors a DXPO each year, sometimes
in conjunction with an area hamfest.

Whichever OX convention you decide
to attend,you can be guaranteed a strong
dose of OX energy and warm hospitality .
These OX get-togethers provide unique
opportunities to put faces and personal­
ities to the names and callsigns you work
on the air and read about in OX publica­
tions. You can gel your aSLs checked for
various awards , share antenna ideas,
and brag about how you bagged the
Peter ' Island Dxpedition on the first call.
If you haven't tried a OX convention yet,
you're in for areal treat. If you have attend­
ed one, you know what I mean, See you
in Visalia, at Stoullers in Dayton, and
maybe at another OX gathering in 1994.

3C1TR 10 K.8JP
30211Q 10 1V3OHO
U llDEl IO FD1RtJO
4l8GAT 10 DL1VJ
41llf 10 KF2KT
41Q8Y 10 UW6HS
4K4POlJA 10 UABKCt.
40F 10 lLl60Ff
" It ID lXl60C
4I.1A1 1O l.IF6AB
~100Z 1 t-FS

.1110 I2C8M
4Q1AW 10'N1AV
4S7IlA toW3I-f'l'"
W1UN IOW8CZN
SIIlJ8Kf 10 0E6l.AG
5MlJHBl IO SMSLLD
5Il8MVE IOON7LX
WDS 10 F6FN\J
5T5JC 10 F6FNU
5X1 JM to NK21
5Z4JOto F6AJA
701LA lO oees
1U AN 10 DJ2tlW
122" 8 to K1SE
' 01SD to NCNLP
9G1WJ to KA ISl:
9H1EL to LA2TO
llJ2BD to W60RD
9L1CF10 WSTXV
9L3BM to VE3KKU
IV1TC 10 AA58T
9X~1 to F2'VX
ll.~. to DF9TA
A22/1lll to WASJOC
0\71I NtoOESEEG
8¥'fIU10 IfM'Dx
CS3IIGto W':1rCN
C5M;ILICT 10 G1GMl
CfAGIl IO KAIOlG
CI1J ID WllGIO
a.oW 10 EA8ElGY
CH2IICZ 10 'IE2QI<.
CHlSlJl lO VE2STN
""" • "'-"AD
CJl2JR 10 EA7KW
CII&/IIW 10 K.E8NW
COl . to DJSMW
CQ511 10 CT4NH
CQSUW toCT4UW
CQse toCTIEGW
CRl o\ tocr rEGW
CRICto DJ0MW

g inning early in the morning with DXpe­
di tion reports and technical talks , and
concluding with a banquet. One of the
highlights of this banquet is the awarding
of OX Hog of the Year "honors" to an area
DXer . Both the Northwest OX Convention
and the W90XCC convention have been
held for more than 40 years.

New Eng land Dxers get together in
October at the New England OX Con­
vention in the Boston area. Like the
1N90XCC convention, this is a one-day
affair with either a d inner or luncheon. The
program includes the usual OXpedition
reports and technical talks, with OXCC
and WAZ. a SL card checking available.

Another regional OX event in October
is the West Texas OX Association 's OX
Bash held at the ranch of Bryan Edwards,
W5KFT, outside of Austi n. In addition to
the regular fare of Dxpecition reports and
technical talks , the OX Bash includes
optional excursions to some of the many
att ractions in the area , such as the
Longhorn Caverns and Buchanan Lake.
Yasme oxoecauoner Danny Weil, ex­
VP2VB, is a regular guest. The OX Bash
is usually held in early October; check the
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Peter I Island Fund-Raising

Upcoming DXpeditions

Large ballroom suite with cash bar. Room
for 400 contesters and Dxers.

The North Coast Contesters and the
Frankford Radio Club and other contest
clubs will host the 2nd Annual Contest
Banquet on Saturday night . April 30.
Seating is limited. For more information,
send an SASE to North Coast Contesters,
P.O. Box 59, New Bedford, PA 16140.

Also, The OXBulletinwill co-host a Hos­
pitality Suite in the Judy Resnick Room on
the top floor of Stouffers Friday and Sat­
urday nights. More details nearer the
Dayton HamVention.

Silent Key W6GC: Irv Emig. W6GC,
passed away on December 21. 1993, at
the age of 81. Irv was on the top of the
Honor Roll, past president of the Southern
California OX Club, and a fellow of the
Radio Club of America. He was in c harge
of telecommunications for many manned
and unmanned spaceflight missions to
the moon, including Apollo missions 8
and 11 . A Memorial Fund in his name has
been established at the Don Wallace Mu­
seum, and contributions to that fund will
be used for interior museum features .
installations of exhibits, and related d is­
plays. Donations should be marked for
the Irv Emig W6GC Memorial Fund, and
sent to the Museum at 5746 Wildbrier
Drive, Ranc ho Palos Verdes, CA 90274.
The Museum is a 501 (c) (3) non-profit
corporation, and contributions may be
tax-deductible.

VP8SS1 commemorative T-shirts are now
available, with proceeds going 10 help
fund the Peter I Island Dx pedition . The
100% heavy cotton, US-made shirts are
navy blue with a white VP8SS1 logo. at a
cost of $1 5, including first-c lass postage.
Sizes are adult S-XXL. Send orders to
Tom Anderson. WW5L, 3505 Cliffwood
Drive, Bedford, TX 7602 1-2043 , or call
817-498-2820,

You can drink your coffee from the
same mugs as the 3YPI DXpeditioners!
These black mugs feature a map of
Antarctica, the 3YPI callsign, and "I
Helped Make It Happen.~ The mugs are
available for a donation of at least US$2Q
from Robert Schmieder, KK6EK. 4295
Walnut Blvd., Walnut Creek, CA 94596.
All donations over the cost of the mugs
will be sent to AA6BB with a full account­
ing . Make checks payable to Robert
Schmieder.

Holger Hannemann. DL7VTM. and other
Germans will travel to Zambia 9J March
14 to April 6_Hoiqer will use the call 912Z
and Lutz , DLlVLA, will operate as 912A,
Birgit (ex-Y58AO) will operate as 912M ,
(These cat1signs are an update from the
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Dayton DX Dinner : The SouthWest Ohio
DX Associ ation is pleased to announce
the Ninth Annual OX Dinner, whic h will be
held on Friday . April 29, 1994 at the
Stouffers Center Plaza Hotel in Dayton.
There wi ll be a cash bar at 6:30 PM with
dinner at7: 15 PM. Tickets must be pur­
chased in advance and are available
from Scott Lehman, N9AG . P,O. Box 803.
Greenville, OH 45331 . Tickets are $27.
Please make your check payable to the
SWODXA and include an SASE for ticket
return. Seating is limited. so please order
early. If you wish to sit as a group, it would
be appreciated if you order as a group.
All seats will be reserved . For further infor­
mation, contact Scott Lehman. N9AG. at
5 13-548-6230 or Steve Bona. N8BJQ, at
513-429-9954 (voiceIFAX).

Unofficial Activities for HamVenlion
94 ' The North Coast Contesters and the
Frankford Radio Club will be hosting me
Contest Super Suite Thursday, Friday,
and Saturday nights. April 28, 29.and 30_
Located at the Stouffer Center Plaza
Downtown Hotel Miami Room (2nd floor).
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ONV safety Belt With seat Harness

$89.95
ONV Belt W/O Seal

Hamess $74.95

ONV Tool Pouch $15.95

OSHA
We Ship WOI1dwide
Order Desk Open

70ayiWook
Add 1500 FOf Han<long VISA we CHECK

ONV SAFETY BELT CO.

CIRCLE~O" REA DER SERVICE CARD

ISC RES 5'loio SAL.£S TAX
Cl-IECK IN ADVANCE OR COO
AlSO AVAlLA8L.E IN 220 &~

A. S. A. 9209

-t cwer Climbing Lanyards"
3 teet long with large Gorilla Hook

To clip on ONV Safety Belts.
For use on towers, ladders, etc.

539.95 + $5 ,00 UPS

Feel Safe CLIMBING Towers!

P.o . Box 404. Ramsey, NJ 07446

800-345-5634
Phone/FAX 201-327-2462

THE FAMED 2 METER
ALSO THE ULTIMATE FOR SCANNERS BeB 10 1300 MHZ

+9 db Co-Linear "MultiWave- Base
Station Doubte 518 over 1/4 wave
delivers up to +9 db gain. All fiberglass
& solid aluminum construction. Fits
masts up 10 1-1 12". 2 Meier Base Station
10' length.

"$~.t?3
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TM-732A
DuelBend Mobile

2mf440

TS-50S
All-Band HF Transceiver

and the NEW
TS-6OS 6 meter

T5-8S0SlAT
l 00W All-Band Transceiver

TH-28A
2m Xmit

Dual Band Receive

OSL 1B1KUl'JJ via Igor Zdcrov. 5960
Anna Ave. , #308. Minneapolis, MN
55432. (His Cal/book address is lncor­
rect.)

The VK9MM cards are slowly coming
out of Austra lia. A commemorative 'l-snirt
is available from VK4CRR for US$10, in
large, extra large, or extra-extra large.

Gary, NM7G, reports that he has not
rec eived any logs from Z21CA for two
years. and hence is unable to help with
cards. He suggests trying directly to
James Finch-Smiles, Private Bag T-5400,
Bulawayo, Zimbabwe. No US$1, but IRCs
would be appropriate.

The OSL bureau of the Moldavian Am­
ateur Radio League is managed by Val­
ery Metaxa . ER1DA (ex-U050DA). Send
cards to the bureau at P.O. Box 6637,
Ktshtnev 277050, Republ ic of Moldova .

OSL BZ4DHI, 3A111YRL, 3A111QOA,
and 3A111ZB via Luc Glarey. I1YRL, Via
S. Martino 11 , 10091 Alpignano, Italy.

OSL the Aland Island operations of
OHl'JLQK, OHBMEP, OHl'JMFP, and
OHl'JMYD via the OH3 bureau, or direct
to P.O. Box 179.33101 Tampere, Finland.

QSL the November 1993 operation of
S21ZX via operator JA4ENL. He also has
the logs for V85NL, 9M8KT, HS5AID,
V85SS, and VP8RX!RY.

73, Choo. VP2ML

T5-450SlAT
All-Band HF TraosceiVer

T5-950SDX
15lYW All-Band

TransceiYef

NEWI
TH-22AT

KENWOOD

TM-241A 2m Mobile

TM-742A
Dual Band Mobile

2mf440 Remote head

TH-78A
nuat Band

2m1440

Hiawatha Dr., Alexandria , LA 71301.
These are the new callsigns of Victor, ex­
UH8EA.

OSL the contest call PV2A direct to Ar­
iosto R. de Souza, PT2BW. P.O. Box
03858, 70084-970 Brasilia OF, Braz!t

OSL YJ8RN contacts via Debbie Bur­
ton , N9DRU (not N9DRV as misprinted
elsewhere). 1153 Union 51. , Marseilles, IL
6 1341-1710.

OSL the Croatian contest call 9A1A via
the Croatian Contest Club's new address:
P.O. Box 108,41001 Zagreb, Republic of
Croatia. The following club members can
also beQSLed via this address:9A2s DO,
AW, MP, OG, KL. UA, RA, and club sec­
retary 9A3RA.

QSL T94KW and T96RNR via Szabo
Laszlo , HA0HW, P.O. Box 24, H-41 51
Puspoklad any , Hungary. Note that get­
ting log s o ut of war-torn Bosnia-Herze­
govina is very difficult, so expect some
delays. He also handles the cards for
XU7UK

OSL NH6MGlTG1 direct to David Stutz,
Apdo #79. Huehuetenango. Guatemala,
Central America , without any catlsigns on
the envelope. Dave says , - I will g lad ly
return a card in exchange for a recent
communications magazine which is do­
nated to the local rad io club." His Gal/­
book address is no good.

CALL FOR ALL YOUR EQUIPMENT AND ACCESSORIES
NEW EQUIPMENT PRICING AND ORDERS 1-800-666-0908 OUT OF STATE

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

LENTINI COMMUNICATIONS INC.
21 GARFIELD STREET, NEWINGTON, CT06111

Hours:~A~.\~ B ~ ~ C·8i<D.S ~~~~i~:y

aSL Noles

information published last month. The
young German team wilt work 160-10
meters on CW, SSB, and the digital
modes, plus the first satellite activity from
Zambia. Their operation will be interrupt­
ed one week for a safari, but they plan an
all-band effort in the CO WPX SSB Con­
test March 26-27. OSL via OL7VRO.

Banaba Island T33 : Mats Persson ,
SM7PKK, returns to Baneba Island (OC­
0 18) accompanied by Philip Marsh,
G4WFZ. They'll be there Marc h 27 to April
5, including a late entry in the CO WPX
SSB test. Try the usual OX frequencies:
3505, 7005, and 25 kHz up on CW, and
3795, 14195,21295, and 28495 kHz on
SSB. On the new bands try the bottom of
the subbands. The CW callsiqn is T33KK
and the SSB call is T33CS, QSL T33CS
to Philip at Orcheston Road 28, Bourne­
mouth, BH8 8SR Dorset, G reat Britain;
and T33KK to Mats at Zeruthqatan 24 #5,
S-2 12 14 Malmo, Sweden.

James, 9V1YC (aka KB1CM), is having
problems with mail directed to his Sing­
apore post office box. Until these prob­
lems can be settled , OSL 9V 1YC via Der­
ek, AA5BT. AA5BT also handles card s for
Trey, WN4KKN's contest activ it ies, in­
c lud ing KP2 , ZP5, HC8N, HD9N , and
V3 1RR.

OSL ZF2VW & 6Y5IW7WY via W7WY.
OSL the October 12 and October 16­

22 operations of special-event station
KP4I500 with control number given over
the air and SASE, or SAE and US$1or one
IRC, to Box 9369, Bayamon, PR 00960­
8040.

OSL the ARRL 10 Meter Contest oper­
ation of W3USS (Capitol Hill Amateur Ra­
dio Society) via K800L, w ith SASE,
please .

CR3W CO WIN CW contest contacts
will be automatica lly confirmed via the
DARC bureau. Do not send cards to the
Portugal bureau.

Cards for HSOAC contacts after June
1, 1993 should go to Viroj Supapak,
HS1HSJ, P.O. Box 7, Bang kok, 10220,
Thailand. (KM 1R was the former OSL
manager.)

QSL 5K1 R contacts via Raul Gonzalez,
HK1LDG, P.O. Box 6060 , Barranquilla,
Colombia.

QSL ZP80A via ZP5XHM, P.O . Box
512, Asuncion, Paraguay.

QSL ZDBDEZ via Dez Watson, G00EZ,
at 12 Chadwn Heights, Lichfield. Staf­
fordshire, WS13 6BH, England, and not
via the incorrect Gal/book address.

QSL 4K 1F and 4K2BY via Nikolai Kom­
issarov. KF2KT, 714 4th Avenue, Brook­
lyn, NY 11 232. (H is Gal/book address is
incorrect.)

QSL EZ5A, EZ5AA, EZ5DX, EZ5EZ,
EZ5EA vi a Tony M iller, W5BWA, 5812

••
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PROPAGATION BY GEORGE JACOBS, W3ASK

THE SCIENCE OF PREDICTING RADIO CONDITIONS

Solar Cycle Progress

S unspot cycle 22 continues its slow de­
cl ine towards a minimum. The Royal Ob­
servatory of Belgium, the world's official
keeper of sunspot records, reports a
monthly mean sunspot level of 49 for De­
cember 1993. A daily high value of 82 was
reported on December 25th, while the
lowest number recorded was 8, which
occurred on December tSth.

December's mean sunspot count re­
sults in a 12-month running smoothed
sunspot number of 56 centered on June
1993. This is a drop of four numbers since
the previous month's level.

According to daily observations made
at Penticton. British Columbia by the
Domin ion Rad io Astrophysical Observa­
tory of Canad a, the reported mean level
of 10.7 cm solar flux for December 1993
was 105. This resu lts in a smooth value of
111 centered on June 1993.

While solar flux levels and sunspot
numbers are very closely interrelated, the
solar flux measurement is less subjective­
ly determined than is the sunspot count
and more accurately represents levels of
solar energy.

A smoothed sunspot number in the up­
per 30 range is forecast for April 1994. A
corresponding 10.7 cm solar flux level of
approximately 105 is expected for April
1994. The presen t sunspot cycle is ex­
pected to decline steadil y until mid- 1996
or early 1997, when it is expected to end
with a minimum sunspot count of less than
10

April OX Propagation

During April 20 meters should be the opti­
mum band for DX propagation conditions
during most of the daylight hours and into
the everunq hours as well. Considerably
fewer openings are expected on 17 and
15 meters, but some fairly good OX
should still be possible towards southern
areas, especially during the late after­
noon hours. Very few 10 and 12 meter OX
openings are expected this month, bu t
some should be possib le from all USA
time zones to South America and from the
western states to the South Pacific. Be
sure to check 10 and 12 meters when
conditions are expected to be High or
Above Normal.

After sunset optimum OX propagation
conditions should be shared between 30

11307 Clara Street, Silver Spring, MD
20902
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LAST MINUTE FORECAST
Oay-to-Olly Co nd ition" Expected 10' April 1994

Expected $Igntll Ouallty
Propagatlon .ode (4) (3) (2) (1 )
Above NomuII : 12, 14, 23.

25 A A BC

High NonNl: 10. 13. 1&.
~21,2". 26 AB C e-o

'"" ."~mm". : ol-ll. t . 11, 16-17,
" ,ea. 27·28 8 C 0 D-E

a.low Notm8l : 1. 3, a. 1s.
30 C e-o !H E

Di~:2.1,29 e-o 0 E E

Whe<w .iI~~ quality g ; A-£.c:el_ opening,
• • ceptioNllly ....-g.•Indy signtll" 11'-" Ihlln 59.

B-Good opening . moderalely "trong , 111 ""' 1" vllrylng
_ ....." 56 lind 5 9, with litt le lading or " ol...

C-Falr opening. " Ill""" bel_n moden'!,,;y ",olllland
weak. varying between 59 lind 56, wilh , om" fading
lind 1101...

[)--Poor opening. with _ k signal" n rylng _ 5 1
lind S3, MKf wllh con_ able lading and 1IOl...

E-No opening • • peeI«l.

HOW TO USE THIS FORECAST

1.~Ind II' ~ , 1Joft...... "*OCiated wtII'I p«IIoc"'- _
opM'ling !rom p,o'_valion Charts 'Il ~ ......."on lhIIlol­
lowing pavon.

2. Witll tIM P"DPl'Sl#lion 1ndoI... use tIM abow tat>lil lo find
.... ..peeled 1Il\j.... q....1ty .. ....c'ated with .... band
opening lor I ny dlIt. 01 !he monIh. For "Impll, I n
opening l hown In lhe chart. wllh I propIf14t1on I,...
01 3 will be 111' ·ID-fIOOI" (C-D) on April 1.1, poor (D) on
lhe 2nd, Ili, _lo-poo, Iglln on ee 3.d. III' (e) on the 4th
through Ih l 61h, etc.

and 40 meters. Good openings to many
parts of the world are forecast lor both
bands between sunset and midnight. and
on 40 meters from midnight to sunrise.
Some fairly good 80 meter OX openings
should also be possible duringthe hours
of darkness and at sunrise, and there is
a fairly good chance for an occasional OX
opening on 160 meters during the same
time period.

Seasonally favorable equinoctial prop­
agation conditions over long paths be­
tween the northern and southern hemi­
sp heres-for example, to Austra lasia,
South America, southern Africa, etc. ­
should continue during April on all HF
bands.

Ionospheric absorption should contin­
ue to increase m the northern hemisphere
during April as the sun rises higher in the
northern sky. This should result in some­
what weaker OX signal levels during day­
time openings, compared to the winter
months. Static levels are also expected

to increase noticeably during April as
thunderstorms become more numerous.
This should result in higher noise levels,
particularly on 40, 80, and 160 meters.

Short-Skip Propagation

For openings between 50 and 250 miles
the best band should be 80 meters dur­
ing the day and 160 meters at night Be­
tween 250and 750 miles,40 meters should
be best during the day, 80 meters for an
hour or two after sunrise and again from
sunset to midnight, and 160 meters from
midnight to sunrise. For openings be­
tween 750 miles and the one-hop, short­
sk ip limit of 2300 miles,use 20 meters dur­
ing the day , 30 and 40 meters for an hour
or so at sunrise and again from sunset to
midnight, and 80 meters from midnight to
sunrise. Look for 15 and 17 meter short­
skip openings from about 10 AM to sun­
down, ranging between approximately
1300 and 2300 miles, although at times
openings may be as short as 500 miles.
There is also the possibility for some 10
and 12 meter short-skip openings dunnq
the daylight hours over similar distances.

The OX Propagation Charts in this
month's column contain OX propagation
predictions for each amateur band be­
tween 10 and 160 meters for the period
April 15 through June 15, 1994. Begin­
ning this month and continu ing through
the summer and fall, the times shown in
the charts will be local daylight time (EDT,
COT, MDT, and PDT).

For more detailed predictions of short­
skip openings between distances of 50
and 2300 miles, refer to the Short-Skip
Charts, which appeared in last month's
column.

A day-to-day forecast 01 general prop­
agation conditions expected during April
is qwen in the Last Minute Forecast, which
appears at the beg inning of this column.

VHF Ionospheric Openings

Chances for VHF ionospheric openings
during April look pretty good. Lyrids, a
major meteor shower, is due April 21-23.
It should peak during the afternoon of Ap+
ril 22, when an average of 15 good-sized
meteors are expected to enter the earth's
atmosphere every hour. This should con­
siderably increase the chances for VHF
meteor-scerter-tvpe openings.

Sporadic-E propagation normally be-
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reliable equipment -

I we have all the brands you
want.

Ireliable used gear -

I
fully reconditioned and guar­
anteed. We take trades . If we

I don't have what you want. get
on our want list.

: Sales Order Line

I
1·800·927·HAM 1(4261)

For Technical & Info.
I (605) 886-7314
I FAX (605) 886-3444 I """ ~)'"i(./ ift'
I FAX PRODUCT INFO I "W ••' .•

(605) 886-6914
~=""""",,,,,,,,,,,,,,,,,,,,,,,Lb;;-~-~cLlP& SAVE'~- .J

reliable staff - most of
OUT stafThas been here at least
15 years. Stan's been here for
57 years.
reliable service - fully
authorized learn, Yaesu and
Kenwood service center.
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Prof. Jerzy Ostermund-Tor in the facility bierstube of the Lauton Institute near Vien­
na, Austria. To his left is his protege, Or. Emil Heisseluft, and to his right is his grand­

daughter, Leni. (Photo by Bea)

ing periods of radio storminess on the HF
bands . Check the Last Minute Forecast
at the beginn ing of this column lor those
days du ring April that are expected to be
Below Normal or Disturbed.

For the very patient, some trans-equa­
torial (TE) propagation maybe possible
during April. This type of propagation
tends to peak during the equinoctial sea­
sons. Openings are most likely to occur
between 8 and 11 PM local daylight time
on long north-south paths wh ich cross the
geomagnetic equator at an approximate
right angle. TE open ings towards South
America from the UnitedStates favor loca­
tons in the southern tier states and Carib­
bean area, but some openings may also
be possible to more northerly locations.
TE openings are more likely to occur on
10 and 6 meters. Openings can be ex­
pected to be very weak with considerable
flutter fad ing.

gins to increase during April ,and it shou ld
continue to do so through the sprmg and
summer months. This should result in an
inc reased number of short-skip openings
on the 12, 10, and 6 meter bands. Most
openings will fall between the 750 and
1300 mile range, but some may extend
out to 2000 or more mi les. Dur ing periods
of intense sporadic-E ionization, open­
ings on 2 meters may also be possible

over distances between about 1200 and
1400 miles. As its name infers, sporadic­
E openings may occur at any time of the
day or night, but there is a tendency for
them to peak between 8 AM and noon and
again between 5 and 9 PM local time.

Unusual ionospheric openings on the
VHF bands can also occur during April
from widespread auroral activity.The best
times to check for such openings are dur-

Prof. Jerzy Ostermond-Tor
Revisited

My recent visit with Prof. Jerzy Oster­
mono-Tor in Vienna has proven success­
ful, and I am very g lad to see that his
protege, Emil Heisseluft, has another
thought-provoking article in this Issue of
Co. Entitled "Ionospheric Propagation
Possible on Mars," this exciting article
bears the hallmark of the Lauton Institute,

I{ein h ....ed Spread<T RoJ EnJ

NEW
AMQ-2-5-SB Q UAI>

Small 5·Band Quad 7" boom. All
quality, heavy duty consrrucnon.
381bs. Small rotator required. Will

outperform any 2cl Antenna
$299 + UPS -.&h $JS

ANNOUNCING
UPS SIIIP-QUADS

IO-20M on une boom.
Performance of 5 mouobund
antennas. High Performance

."':lKi-~ . 1 al 50-70 ' high. Great
reception. Complete Kits,

pans, wire locator kit,
X hubs. spreader rods

booms. mast pipes. Tuneable
to your theory.

Antenna Mart Quads

Antenna Mar t
P.o. Box 699 • 8 Shiloh Drive> Loganville, GA 30249

1 (404) 466-4353 Fax: 404-466-3
r0

,..95 -.

Heavy Duty Quality 4 Dimensional Quads-LxWxH = + + + + Performance

Gamma or direct fed
Low angle of radiation
Low noise on receive

Broad banded 3" & 4" x
.125" Booms of T-6-606 1
Aluminum. All stainless

Hardware. Fiberglass
pulhrudcd, reinforced

UV treated 13 '-8 " long I "
Dium. Antennas available

as kit, or parts.

Catalog Available For
$1.00. OX $2.00. includes
New Quod Tuning Manuot
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SAMAmateur Radio
Callsign Database

Find Hams quickly and easily by Callsign or by
Name. Search for a specifoed City , Stlle. or Zip
Code. Prinl WJIh s1andard or costomized output .
deal for mailing list~, OSls, etc. Added informalion
aboul each ham available lhrough SAM Option file6,
NEW FOR '94, search fillers lhal allOON you 1o
specify FIRST NAME, LICENSE CLASS, AGE,
STREET ADDRESS, or CAll SUFFIX, AREA, OR
PREFIX.

IBM-PC Compatible AND NON FOR THE MAC.
Requires 17 Me of hard drive space and a high­
density floppy drive for installation. NEW CD-ROM
also avaltlble "
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AdvancedAntenna
Analysis Program
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ElNEC - Ihe am." anl ennll lInlllyslll program

RT SYSTEMS, INC
8201 STEPHANIE DRIVE
HUNTSVIlLE, Al35802

1-800-713-6922 or 1-205-882-9292
VISa. MasterCard, or Disoc oer

_.'wd~ "t I..... R ,
__ ... _ 10 ...._aNEC com_ tt.. _ anr:l
-*'Y of MININEC _ • fl*IdIy, --... ........
_ , _ pIcIIa, _ act....... ana/yIIo _ In •

po"""." ..-.-ad .... -. _ . _ M" .. .­
.....,.... -. ElHf:C ,.,.. can .....,.. tt.. ..100"._ of
.-.,...,.'YI-al_ ...._ i .'11'."'ao,-'
_~~._....,.~..n-e_ ... WIgIII
_. __ ..... .. $ l .. ~....,..?El..c:_
bII: Illl!lIm e ft" no. _ ..-. _ ~
:: i~ ':-_ ·_ ~2fiO~

01__• -, _ no ""'PI''''---

DiU:V~ $39.95 CD-ROM $39.95
SAM OPTIONS 7.50 each
Sh'pptng . nd Hafld hng 5 .00

1$-21 (1)
2 1-23(2)
23-(11 ( 1)
2 1.00 (1)"

20-00 (1)

20-00 (1)

05-07 (1)

2 1·00 (1)

03{17 (1)

20-22 (I )

"..'"Cl(H) I (I)

0CKI2 (1)
02-06 (1)
1J6-{17 (1)
02.(16 CW

OH Ill (1)
13-1 5 (1)
IS-18(2)
16-19 (1)
2200 (1)

01·10(1)
17-1 9 (1)
19-2 1 (2)
21 ·22(1)

11 .16(1)
1&19(2)
19-22(1)

OH )9(1)
12, 15 (1)
15017 (2)
17·20(3)
20-21 (2)
2 1·23(1)

07·09(1)
13-1 6(1)
16-19(2)
19-20(1 )

0 7,1 0 (1)
19 -22 (1)

06-08 (1)
06-10 (2)
10-1 3 (1)
1)-15(2)
l S-16 (3)
l&ltl (2)
16-20 (1)

1J6-{17 (1)
OH )9 (2)
09-1.(1)
14-17 (2)
11·23 (1)

16-19 (1)
19-22 (2)

" cc '",... '"04-07 (l)
0700 (3)
og.10(2)
10-12 (1)

07-Ol1 (1)
06-10 (2)
lo-I2(1)
16-20 (1)..,,'"
22.00 11)

N~

17·20 (1)

18·21 (1)

11-1 5 P I
15-17 (2)
17-19 (3)
19-21 C2l
2 1·22(1)

13-15 (1)

12-1 4 (1)
14-16(:2)
1& 17 (1)

14-16 Cl)

09-11 (1)
11-1 4 (2)
14 ,15 (1)

Njl

Nil

."

."
••

IS- 17 m

Time Zones: CDT & MDT
(24-Hour Time)

CENTRAL USA TO: •

En l
"" , oca

Far Enl

Southaa,I
ASja

,., •• 11·20 (1) 06-10 (1) 04-Q6 (1)'u, 16-20 (1)
20-22 (2)
22.00 (1)

"""" 16- 19 (1) 09-11 (1) 1J6-{17 (1) 0'2-03(1)
Pac,Ioe 15018 (1) OH Ill (2) 03-06 (2)..- 16-20 (2) 06-10 (3) 1J6-{17 (1)
Zeatand 20-21 (1) 10-1 2 (2) 02-06 (1)'

12' 16 (l)
16 -18 (2)
18-21 (1)
2 1.00(2)
(Jl)-04 (1)

AU6Uala$ia ." I& IS(1) 0 7.(18(1) 03-05(1)
16-20(2) 06- 10 (:2) ...""20-2 1 (1) 10- 11 (1) 0 7-Ol1( I)

15016 (1) 001-07 (I/"
16- 18(2)
16-22 (1)
22.00(:2)
0CKI2(1)

NorlMrn 12·14(1) 10· 12 (1) DO-06 (1) 19'20(1)
& Gentral 14-16 (2) 12·13(2) 06·07 (2) 20·2 1 (2),.", 16 · 18 (1) 12-14 (3) 07·08 (3) 2 1·04 (3)
Ameroca 14. 16 (4) 06-10 (4) 04 ·08 (2)

16-17 (3) 10- 11 (3) 0&07 I I)
17- 18 (2) 11. 15 (2) 2H)2 (1)'
16- 19 (1) 15- 11 (3) 0'2-04 (2)'

17·20 (4) 04-Ol1( I )"
20-2 1 (3)
2 1.00 (2)- 12-15 (1) 06-09 (1) 1J6-{17 (1) 20-21 (1)

8oIMa. 15-1 7 (2) 09- 11 (2) OH 19 (2) 21 -04 (2)
Pa' lIOUlIY, 17-18 (1) 11-14 (1) 09-10 (1) 04-Q6 (1)
B'Il,I. 14-15 (2) 14 ,16 (1) 23-05 (1)'
CMIl, lS- 16(2) 16-17 (2)
Argenlina 16-18(4) 17'18(3)
& Uruguay 18'19(3) 18·21 (4)

19-20 (2) 2 1·22(3)
20-21 (1) 22.00(2)

(Jl)-04 (1)

1.ldlu' do N' ~ 07-09 (1) 0 1-05(1)

"""" 1& 20 (1)
Anta.~nca

eo,,,,,
23--00 (1)

w~.

Cent.a1
AI,ie.I

'''''',,''''Elfrope &
European

"""

Wnjllrn
& GenUa!
,~­......
~,~

()5.()7 ( 1)
19-21 (1)

2 1·22 (1)
22.00(:2)
0CKI2 (1)

21-01 (1)'
2 1.00 (1)'

19-21 (1)
2 1,23 (2)
23.00 (1)
2 1-23 (1)'

19-21 (1)
2 1·22 (2)
22.00 (3)
coot (2)
OH)2 (1)
20-22 (1)'
22.00 (:2)"
Cl(H) I (1)'

....,........

20- 22 (1)
22-02 (2)
0'2-03 (1)
0CKI2 ( I )"

19-20 (1)

."""2'WI P)
20«1 C1J"

0 7OO (1)
13-15 (1)
\5-11 (2)
17- 19(3)
19-20 (2)
20-22 ( I )

13-16 (1)
16-11 C2l
11·19 (4)
19-20(3)
20-21 (2)
2 1-23(1)
0 700 (1)

()5.()7 (1)
(S-10 (2)
10-11 (1)
11-13 (2)
13-15(3)
15-17(4)
17' 18(3)
16-19 (:2)
19-20 (1)

12,15 (1)
15-17 (2)
11-19 (3)
19-20 (2)
20-22( 1)

1J6-{17 CI)
0700 C2l
(S-13 CI)
13-14 C2l
14-16(3)
16-1 8 (:2)
16-22 (1)

14-16 (1)
16- 18 (::2)
16- 19(3)
19-21 (1)

07·10(1)
14 -16(1)
19-2 1 (I )

'"Mete's

08·10(1 )
14·16 (1)
19-21 (1)

N ~ 14-18P )

N ~ 11- 19 (1)

NIl (S- I 2 (1)
12·14 (2)
14-15(1)

N ~ 10- 13 (1)
13 · 16(:2)
16·11 (1)

N ~ 14-11 (1)

10 15....... ...-

14-16(1) 1().I 3 (1)
13- 11 (2)
14-15 (3)
150 16(2)
16- 17 (1)

Easl
Alroea

HOW TO USE THE OX
PROPAGATION CHARTS

I Use ct\Il/t ..... '4"oate 10 your trllflSffilll.... IOCaIIOIl The
Easlem USACtIarlcan be used.., ee 1,2,3. 4.6, KP4, KG4 ,
and KV4 areas;n lI'oa USA and adjaC8fll call ateas in Cana­
da ; the Ceolral USA Chart in the 5 , 9 , and 0 ar""s: the Western
USA Chart in lhe 6 aod 7 areas; and W'lh son1ewhal less accu­
racy in the KH6 and KL7 area s

2 The predicled tomes 01 open,ngs are loood under tre
appropriale melat band column (10 lhrough SO melerS) lor a
~, DX region. as sIlown in the 1eI1-hand column cJ the
charts, An' indocaleS!tIe besllimelO Iisleo1 to:- 160 mel" open--3 The propagaIIOf> inde>: is !he runber lh8t~ in
( ) 8/Ier !he time cJ each prOldoCled ()pei ioog The tnde~ indi­
CllIeSIIle f'lU'I'Ibef' of days lUng !he month~ ......-oct'I!heopen­
""" OS expecled 10 lake place as foIorwo;'

(4) ClI-lII'IO $IlOUld occur on mo<e than 22 d8y5
(3) Open""il should occur between 14 and 22 da,.s
(2 ) Ope",ng should occur between 7 and 13 days
(1) Opening should occur on Jess than 7 d ays
Refer to lhe 'test Minute Forecasl" al1he beQinning cJ lh,s

cocenn for the aclual dales on which an opening w~h a spa­
cmc propagatoon index is likely 10 occur, and the sign>oI quaI­
ott !hal can be e.-peclad

4 TJ\"Ifl!I shoIon in ee char1s.e.., 1ha 24~ system.
_ e 00 is rT'd"IIgN. 12 is noon. 01 is I A t,Il . 13 iii I PM .
eI(:, NlPo'4" MIl~ time ill used. notGMT To COI'M!!1
10 G MT, add 10 the Imes $hCJWI'l in ee llPP''4''_ chart 1
I'lCur$ in PDTzone. 6 1'lCur$ in Io()T Zone. 5 hours nCOT ZDne,
and 4 hou~ in EOT Zone For e><ample , ,. rccrs in
Wast"nglon , DC, 1$ 18 GMT_When il is 20 hours in Los
Angeles, n 's 03 GMT, etc ,

5 , The crene are based upon a Iransm,Ued power of 250
wans Cw, or 1 ~w , PEP on sideband. jrllOa d,poIe amenna a
QUllrt&r-wave~1h abov<l 1l'0000d on 160 and 8O mel&rS. and
a haN.wa\i'8lelll,llh above grQUll(l~ 40 and 20 met....s. and a
wa-.glfl aI:I<we grOU'Id on 15 a'Id 10 met,," For $8dl l0
dB gain above __ ,et....ero:e llMlls, ee ptOptIQIIIion index
W1111"1(:fflaSfl t'I' one level; lor eedll0 dB joss. d Wlllower by_...

6 Prop<>gallon <lala contaned nlhe charts .... be$'! pre­
pared lTCI'll basIC dala pubIIisht(I by l1>e Instotute lor Tela­
com"TII.O'IIClIlIon SCI8l1CeS of tM U S oecr 01 Com<l8 "Cf',
6oolde<. Colorado 1lO302_

April 15 - June 15. 1994
Time Zone: EDT (24·Hour Time)

EASTERN USA TO:

Wnle<n
& Cenl, al
Europe
& Norih
Alr oca

w~ .

Centrat
~,~

Eastern
Med,ter·
ranean &
Middte
Ent

Soull>easl...
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N E'ftI' ....- "' 1& 18(1) eroe (2) 02-(1( (1) Auclra_ 17·20(1 ) 13-16(1 ) 19-21 (1) crceru
18·21 (2) 0&1 0 (3) .... '" 16-18(2) 21·23 (2) "'.. '"21 ·22PI 10-12 t2) 06--07 P ) 16-20(3) 23-«1 (3) ().I-Q6 (3)

HAND HELD MICROPHONE/SPEAKER 12· 16(1 ) 00I-Q6 (I)" ,.,,'" llO-O2 (4) 06-Q8 (I)

WITH ANTENNA C O NN ECT ION. 1& 18(2) 22 ·23 PI 02-03 (3) 02-03 (1)"
16-2 1 P I ",..'" oaosra-

,/ DTMF keypad and transmitter
21 ·2'2 (2) 00I-{\7 (1) ~(1)"

22-00(3) 01-09 (2)
,/ err sw itch QO.02 (2) 09- 10 (1)

,/ loudspea ker 02·07(1) NOllhern 11-1.(1) 09-10 (1) 05-06 (2) 19-20(1)

,/ Electret microphone cal1ridge
No' the , n 11·13(1) 09 ·11 (1) 00-06 (1) 19·2 1 (1) 8. Centra l U .16(2) 10-12 (2) 06·09 (3) 20-21 (2)
,0; Gentral 13-16(2) 11 -1 2(2) 06-06(2) 21-22(2) ""''" 1611 (1) 12·14 (3) 09 -15(2) 2UI2(3)

,/ Ealllllone jack ""''" 1&18(1) 12·11(3) 08-10(4) 22.(l3 (3) -,~ 1.'8(.) 1S.11 (3) 02.Q1 (2)

,/ BNCantenna conneclOf -~ 1416(1) 10-12(3) ,,,,, '" 16·11 (3) 11-2O(1} ().I-Q6 (1)
16-11(3) 12·15 (2) 0&07 (1) 11,111 (2) 20-21 (3) 21-00(1 )·

Compatible with the toIIowIng eqlllJ)!Tle!ll 11-18(2) 15-11(3) 21 -23(1)· 16-111 (1) 21.00 (2) coeam-
YAfSUt8109.209.709.23.73.33.727

16-20 (1) 17-20(.) 23-(12(2) ' CJO.05 (I) 0'3«> (1)·
20-2'2(3) 02-Q6(I )'

....0. 13-17(1) 07-(lll ( I) ~(1) 20-22 (1)
ICOMl!l2AT.02AT.JAT.03AT.4AT, ,,,,, '" .... 0&1 0 (2)

osoe '" ".., '"04AT.12Alu22A.u2AT.u4AT 0 ~ru. 12-15 (1) 08-09(1) 0 7-09 (2) 21-22(1 ) Par aguay. 10-13 (1) 06-09 (I' 0 1-03(1)
arid other equipment with the 0 BoIlv'a. 15·17(2) 09-11 (2) 09-10P) 22·00(2) BraLII . 13-I~ (2) 1]-15(1) 2 1.(l1 (W

same pin conl lgU rlion. 0 Par""uay, 11·18 (1) 11·13(1) 1~ . 1 6 (1 ) 00-02(1) CM e . I~I5(31 150-17 (2)
B'az,l. 13·15(2) 16·18 (2) 02-(14 (2) "gent,na 15-16(4) 17·18(3)
cnse. 15-16(3) 16-19 (3) 1)4 -05{1) 5 Uruguay 16·17 (3l 16-21 (Il
Ar~nllna 16·18(4) 19-2 1 (4) 00 ·1)4 (0" 17-16(2) 21 -22(3)
,0; Uruouay 18·19 (3) 21 ·23(3) 18-20(1) 22-00 (2)'- 111-20 (2) 23--01 (2) llO-O2 (1)• • 20-21 PI 01.(l7P I Anlarc~ "" 16-19(1) 07-oell ) 03-Q6 (1)• 00..._

"' 15-18P ) 07-09P) 0ll-06 (1) 1&18(1)L"'--J

P_O. eo.. "'II ..... 16-111(1 1 16-19 (2)

!Ui!lRET,g..l'1l MEREDITH. NH lI3253
Anlarcl:e. 16-2 1 (2) 19-21 (3)

FAX 103-271-13901 21 ·23(1) 21 ·22 (2)
22-00(1)

CIRCLE 39 ON READER SERVICE CARO

IN OUR 6TIf YF.AR OF SERVING HAMS
BIITfER LOCAT ION .. GREAT PRICES!

Universal Radio
6830 Americana Pkwy.CQ
Reynoldsburg, OH 43068
Tel. 614 866-4267

't ndrcaies Dest limes to listen lor eo met"r opening s
Opaoings on 160 meters area lso li kejy to OCCur du rinQthose
limes I'\Otleo eo malf!< opooinQs a re shown wilh a propaga­
tion index 01 (2) or h9W
For 12 meIef' (lI?erW'IgS omerp:IIaIe bel ' 66 I 10 lind 15 melllf
opeo mgs
For 11'-0pe0_ 9S I II". •• I I bel 66" 15 aod 20....­
opeomQS
For 30..-opeo_"", rnIerpOIlUe DM"66" to aod 20 rneIef
opeo -ogs

world famous for its propagation research
studies.

Old-time readers of CO will certainly
recognize the name of the famous Pro­
lessor Jerzy Ostermond-Tor. Holder of
the Distinguished Order of Scientific Ef­
fort (D.D.S.E.) and pre-war radio amateur
YM4XR, he was a regular contributor to
CO between 1964 and 1970. I had the
great pleasure of visiting briefly with the
good professor at his home in Austria this
past fall.

For those readers who do not remem­
ber Prof.Tor,or are too young to have read
his art icles, I would like to review them
br iefly. All of Dr.Osterrrond-Tor's art icles
in CO made scientific history ! His initial
artic le appearing in 1964 was entitled
"Ionospheric Ampl ification : In it he ex­
plained a unique characteristic of the
ionosphere, which he is credited with d is­
covering , and which makes it possible to
obtain greater amplification with very low
power levels rather than with higher pow­
er. This initiated the trend back to the low­
er power levels so very much evident on
the HF amateur bands. More radio arna­
leurs are now making more contacts than
ever before as a result of Dr. Tor's exper­
iments with ionospheric amplification.

Who can ever forget his 1965 article en­
tilled "Developing a OX Voice"? The am­
ateur bands were filled with those prac­
tic ing the voice exercises proposed by
Dr. Tor for improving power and intellig i­
bility, produc ing signal gains equivalent
to approximately 10 dB. at no cost for any
additional voice processing equipment.

Time Zone: PDT (24-Hour Time)
WESTERN USA TO :

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

WBSl",n "' "' 06-Q8 ( I ) 20-21 (I )
Eu.ope 0&10 (2) 21-23 (2).- 10-13(1) 23-00(1 )
....Inc.. 13-16(2) 21-23(1) ·

1&191 1)
22.00(1)

Cenlral ,o; '" ,,' 07·08(1) 20 -23 (1)
Nonhern 06-10 (2)
Eu'ope ,0; 1().12 (1)
Ellrope..n 12-14 (2)

""" 1416(1)
22.00 (1)

E~I",n "' "' 07-(l9 (1) 20-23 (1)

'""'- Il 1S(1),_.
16-19(1)-- 19-2 1 (2)

h Sl 21 ·22(1)

W~SI,o; '" 11-1 5(1 ) 06-Q8 (1) 20-23 (11
Gentr.. ' 12·15(1 )
AI"e .. 15-16(2}

16-17 (3)
17·19(2)
19-21 (11

Easl ,,' 12·14(1 ) 07-(l9(1 ) 20-22(1 )
A1nea 12-14 (1)

14.18 (2)
1& 18(1)

""" " !C)· I '(1) 06-Q8 \I ) 19-22 (1)
Alroea 13-14(1) 20-22(1 )·

lt16 (2)
1&11 (1)
22 ·00 (1)

Cenlral Nil 1922(1) 07-0&(1) 1)4·07 (1)
8. Soul h OB 10(2)
Asi.. 10·12(1}

11-19 (1)
19-2 1l2l
2123(1)..........,

"' 19-21 41 ) OH18 (1) ().I.(l7 (1)... 0&1 0 (2)
10-11 P)
22-23( 1)

aaoc '"
<JO.02 tI )

F..r Easl ,,' 20-2'2 (1) 0 7-Qll(1 ) 02.(l3 (1)
08-10(2) 03-06 (2)
10·12(1) 06-06(1)
12-1.(2) 03-07(1) '
14-16( 1)
19-22 (1)

".., '"lIO-02 P)

""" 14_ 16 (1) 11-1' (1) OH lll l l) 23.(l 1 (1)
Paclfoc 1&1 9(2) 13-16 (2) 0& 11(2) OH)2 (2)..... 19-20(1) 1&21 (3) 11·17 P ) 07-Q6 (3)
Ze......nd 21 ·22 (2) 11-20(2) 06--07 (2)

22 -23 (I) 20-21 (3) 07-oeP)
2 U IO (4) OH)2( I) '
()Q.()1 (3) 02-05 (2) '
01-(14 (2) 05-06 (1) '

C.P.I.We've Moved.•.

HUGE 100 PAGE
CATALOG

~ Communications Receivers
~ Portable Receivers & Scanners
~ Amateur T ransceivers
~ HT's & Mobile Transceivers
.. Amateur & SWL Antennas
.. ATTY a nd FA X Equipment
.. Books , Manuals & Accessories

This catalog includes prices!
~----

Send
Slto
&:~~.

Get ,?'fJUl' btwt pric. -nd u1J _ LASTI!

(101)S61.9.t94. (800)942.8lf7J
7946 Suu th Slale SI...,..I
Midul~, ur S4047

G4ZPY PADDLE KEYS
INTERNATIONA L

WORLD'S LARGEST SELECTION OF 49
HAND CRAFTED MORSE KEYS

FINEST QUAUTY BRITISH CRAFTSMANSHIP

Fordetails
send SASE to Dave In g ra m . K4TWJ

.941 5eenic: VkIw Drtve, B'nnlllgt....., AL 35210

eM' 2 IRe'. eM' $2.00 ()Iqoct 10 GtZPY
.1 Mill O.... une, BUr'KOUgh Onnklrk LAO TTG Englend

Tel: ... 7lW 894299

We a re dealers (or Kenwood. Yaceu, lcom,
CUBhctlift. AEA. Kantrcnie•• & 'IlCher,

Di..mend, A.tron, MFJ. HUlItier. Ameritron,
lArsen. ARRL. llDd. more...

Service for your dunke.... i . eJ .... Bvllihlble.
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",.

~ LCll lllflor.. _, .
~m

$239.95.............­0' ­
~-

----­' w;l...... CtoooI__--

llig~Iilu_ K~- -"-=._.
$49.95
',.,&1.......

Cole' c""...rgt<Kl$ Gene<elor
_~m

$89.95
a ••

OK _"...._­..._-

.,11 '''''''' .. ~",• •. " " , . ..
c.o..e>I.Io<o,T...~.'..,"'... Tor'""
-... iIl:<1C, 1_ '--,. _
_ _ .... ,! IS!

IluIli-fuflCtlO. ColIn,"- ,.,.,-

15 P"'Y MO..n ....CK G U........TU
FUl l F" CTOOVW"""" '"
wens roo Fon C"" "'lOG

..._ s.-...........

S&K OSCILLOSCOPES

Hlte chl Com~ct s.n.. SCopes
v·" , · _o o...IT... »n
v·~· SOM H.. e..--. »t5
v·sn - SOM H.. Dolor"" s_ _ '1l4~

v.se. SOM Ho, DC 0IlMI .n s
V·.Z2 · .'MHo. co 011... '7~S

V·U 2 • :!<IMHO. DC 011... $S<~v_."""Ho. 0u0J Tf&<O '1 , I '~

V_ ·_Ho.OT.~ '1 .:125
V·I_ · , aoMH.. lluoj7_. il ,:KIS
v· ,gaiiA · laoMHo, or. .._ _ i',&<~

V·'<*S·'OCUH.. 07, 1' ,_
V·" """, · ,-.. 0u0<I7.oce__ 52.• 95v·,,.,, · ,_ ..... OuoO T_. _ _ ~_

"20 ·_0..0T__ ~
2125 · _ tIoIoJeol _ tsft
, ... ,a ·_o..oT_. _
":0._ o..eo T__•~ '-'_T__ ilM'
21:O · '_~T..._nooe_

llioIoJooI_ 1' '-
2S22A . _ ,XOOSta-. _ ~

, ;_._.
- ".­_..
-"

OlQl"' __-­IC, , '100...

."'"$139
~..­,r'·
==

..~,.­
~

$39.95,,-­-
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~- - -

FIELD DAY KIT

.... ,.... $499.95---_..-• __ "'Ii n . _ _....._ _-

AI-155 MAST lIT with eightsetl-stackino 661.Il .6'
dia aluminum MS-44 mast sections to make 40 ft
mast. Also lour each rope guy lengttls 31. 40. & 50
ft wittl cnps: live guy rings. swivel base. Six 1S'
stakes. and 21b hammer. 70 Ibs sn
USED ~ $99.50

TRIPOD ADAPTER .allows three MS-44's as legs 10
Iree-stand mast to 24 ft; 4 Ibs sn.
'TRI·AB155 $15 w/AB·155 purchan

Prt_f.O.I. u o.• YlSA.IlASTERCARO~ ,

Allow tarSlIW WrnI tDr IMnI CltalotI·•••••_a DIft. co 1tnt7.an • f .. . l tm H 313

DELUXE SERI ES
5·1»0 2SMHz $<U'
S-l~ _Hz $575
5-1360 iIOMIU $775

.'

ELENCO OSCILLOSCOPES
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Austrian Reunion

This summaryof the art ic les written for CO
by Prof.Ostertrono-Tor is to introduce the
younger readers to the invaluable contri­
butions that Tor has made to the field of
telecommunications and to amateur ra­
dio in particular. This should explain my
excitement at being able to meet with Tor
In the beautiful Austrian town of Gross­
rnaul-an -der Donau. near Vienna, this
past fall.

Tor retired in 1971 and returned to his
native Austria as a part-time lecturer to
graduate students at the Lauton Institute ,

While Prof. Tor celebrated his 85th
birthday this past summer. he is in good
health and in good spirits. He holds sev­
era l special seminars a year. where he
still lectures on telecommunications . He
asked me to personally extend his 73s to
readers of Co.

His 1966 article entitled "MEMTAC-A
New Method of Communcations" was of
particular interest. MEMTAC, which stands
for "modulation of the earth's magnetic
field to affect communications." resulted
from Tor 's experiments with the earth 's
magnetic field as a long-d istance carrier
of modulation. He successfully excited
the field with a 50 wall magnetic modu­
lator that he developed .Tor theorized that
the magnetic lines would unlock stored
energy in a chain reaction to propagate
the modulat ion impressed by the ampl ifi­
er over great d istances.

In articles appearing in 1967 and 1968
Dr. Osterrnond-Tor foresaw what is now
computer E-Mail. In a two-part article enti ­
tled "Spec ial Subscriber Service: The
Telephone Company's Answer to Ama­
teur Radio" he prophetically described a
computerized system which would some­
day compete with amateur rad io lor com­
municating worldwide. but would not re­
Quire any technical background. Morse
code . or license.

A 1969 article was written by Dr. Oster­
mond-Tor's professional colleague and
protege Dr. Emi l Hetsselutt of Austria's
Lauton Institute. The article was devoted
to the Distinguished Order of Scientific Ef­
fort (D.O.S.E.) award bestowedupon Prof.
Ostermond-Tor "lor his outstanding con­
tributions tothe furtherance of the science
of telecommunications." The D.O.S.E.
award is one of the world 's most pr ized
scientific awards, and 10 this date Tor is
the only rad io amateur ever to receive it

Dr.Tor's final art icle for CQappeared in
1970. Entitled "SAPS . . . A Submerged
Antenna Propagation System For En­
hancing OX, " Tor and a French associ­
ate described an underwater antenna­
propagation system which enhances
considerably the propagation of radio
waves through water.

CIRCLE 25 ON REAOER SERVICE CARD
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WASHINGTON READOUT
REGULATORY NEWS IN THE WORLD OF AMATEUR RADIO

Letters From The Mailbag

BY FREDERICK O. MAlA, W5YI

W e have been stacking up your letters
for some time now. This month let's
answer a few of them.

Q . When and how do I apply for an
amateur radio callsign that I want? .• .
C.E., Rochester, MN

A. We have gotten a ton of mail on this
one' The last time we got anywhere near
the volume of mail on a single subject was
durmg the no-code license proposal of
1990.

The availability of special amateur ra­
dio station callsigns really came as a sur­
prise to everyone-the FCC included.
They had been saying for years that they
simply could not afford the resources nee­
essarytoadminister such a program. That
was until Congress added a provision for
' vanity" amateur radio callsigns al a cost
of $7.00 a year. The FCC does not actu­
ally get the funds. They will be allowed an
unofficial budget credit equal to the
amount of the income, however. The leg­
islation was sig ned into law on August 10 ,
1993 as part of the Clinton admin istra­
tion's much publicized 1993 Budget
Reconciliation Act.

The FCC released to the amateur com­
munity last December their proposal on
how they envisioned the special censtcn
program would work. They asked for pub­
lic comment. While the final dec isions stili
has not been made. it appears that:

(a) New amateurs will first be issued a
regular cauean from the sequential group
callsign list for their license class. There
is no charge for a "regular" caltsiqn and
no one will be compelled to order a spe­
cial callsign.

(b) Amateurs (including trustees of club
stations) who already have station call­
signs will use new FCC Form 61Q-V (for
·Vanity" ) to select up to ten celtsiqns in
order of choice. The first available causiqn
will be assigned. The application form is
not yet available, but should be shortly.
(We will have them, and if you send us a
large SASEwe will forward one to you. See
address below.) RACES and military
recreation stations are not eligible for van­
ity callsigns.

(c) All expired amateur station callsigns
may be reinstated during a two-year

National Volunteer Examiner Coordina­
tor. P.D. Box 565101 , Dallas. TX 75356­
5101 (817-461~43)
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grace period. Therefore, a lapsed call
sign is not available to the vanity canstcn
system for two years following expiration
of the license. Callsigns of deceased
licensees are available for reassignment
two years following death. 'Vacated" call­
signs-those voluntarily given up-care
immediately ava ilab le for reassignment.

(d) The cost of a special user-selected
causian will be $70.00 for a ten-year term.
The $70.00 fee and 610-V application
must be sent to a special address, not the
FCC's Genysburg, Pennsylvania licens­
ing facility.

(e) Requests for license modification
(upgrades to a hig her class, and sequen­
tia l callsign, name, or address changes)
by amateurs holding vanity callsigns will
carry the original expiration date. That is,
the applicant will not be granted a new
ten-year term as in the case of amateur's
holding a regular sequentially issued call­
sign ,

(f) The ham-selected van ity callsign wil l
not be a secondary callsign. Once a spe­
cial station callsign is issued, the ama­
teur's previous cansiqn must be perma­
nently relinquished.

(g) Station causiqns may only be cho­
sen from cauecn "g roups" corresponding
to the amateurs license class or a lower
class. In other word s, a Group "A" causto o
(1-by-2, 2-by-l, and certain 2-by-2 for­
mats) could only go to an amateur hold­
ing an Extra Class ticket.

(h) Amateurs holding a vanity causiqn
may apply for a no-charge "sequential"
callsign simply by completing the regular
FCC Form 61 0. Thei r previous vanity call­
sign is immediately available for reas­
signment.

Still to be resolved is exactly when the
vanity cansiqn system will go into effect.
Ralph Haller, Chief of the FCC's Private
Radio Bureau, believes that it could hap­
pen within the next few months, At a
speech given at Miami 's Tropical Ham­
boree in February, Haller sa id, "During
mid to late summer , some of you will hope­
fully be able to order specific causinns of
choice- That is not very ter away!

The FCC did not propose or request
comments on a "phase in" p rogram of
vanity causfqns. The American Radio Re­
lay League strong ly believes, however,
that there should be a series of four three­
month windows before opening the sys­
tem to all. The ARRL feels that previously

held call signs-regard less of license
class, format, or call district-should be
available first. The second, third , and
fourth windows would be by license c lass
to Extra Class. then Advanced . and then
General. At the end of one year any li­
censed amateur would be eligible for any
call w ithin his call area and license class
blocks, or a lower class block. The ARRL
teels that the fee should be a one-time
occurrence, and should be refunded if
none of the cattsiqos on the application
are available. Calls shou ld be held for two
years after expiration or trade-in, and
should not be transferable: the ARRL
thinks these measures should he lp pre­
clude "trafficking" in callsiqns. It remains
to be seen if the FCC goes along with
these ideas. It shouldn't take long, and we
understand that the vanity caustcn matter
is on the "fast track."

Q . I am confused by atl the changes
going on in the commercial radio oper­
ator program, • . G. L., Columbus, Ohio

A. Join the crowd! The FCC's commer­
cial radio licensing program has been
undergoing complete remodeling! Some
of the changes are caused by the same
legislation that made vanity amateur cen­
signs available. Effective April 1 there will
be two charges for applicants being ad­
ministered commercial radiotelephone
and telegraph operator examinations; an
Examination and a Regulatory Fee. Appli­
cants renewing their commercial radio
licenses will also be assessed two
charges , although not the same two. They
must pay a Regulatory and an Application
Fee.

The first fee is an testing charge estab­
lished by the COLEM, a Commercial
Operator License Examination Manager.
A COLEM is commercial radio's version
of the amateur service's VEC (Volunteer
Examiner Coordinator). There are nine
COLEM organiza tions and their exam
fees ranges vary from $25,00 to $120,00.

The Regulatory Fee is designed to
assist the Commission in recovering the
costs associated with government rad io
regulation and enforcement. Like vanity
amateur station causiqns. this fee is also
based on $7.00 per year. A five-year term
commercial license carries an additional
$35,00 charge. The General Radiotele­
phone Operator License (GROL) and Re­
stricted Radiotelephone Operator Permit
(RP) are lifetime licenses and their requ-
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ALINCD OR-130T 2m Mobile · Covers 144-148MHz
transmit and 14G-174MHz receive. 5OI5W output. 20
multi-function memory cllannels (100 optional), 38
standard CTCSS tones (12 additional tones optional).
Programmable transmitter t imeout t imer with 5
second warning before sh ut-off. Programmed
memory scan , l CO display, 16 bullon DTMF
microphone witll up/down control buttons. IZV DC 0
10.SA 5lrw11ll:"h I 6'd. 2)4' lbs 'CALL ".
Sew! DR 3OT . 440 fM xcvr wJITP me.._ ".

011-1191 2m mobile · High Power, super-eompact,
no bigger than a ordinary car stereo. Covers 144­
148MHzlransmit with receive usermodifiable for
130-174MHz coverage. Big LCD display. 14 multi­
function memory channels wllockout. 4 scanning
modes. Programmable CTCSS encode!decode. DTMF
microphone with UpIDown buttons for frequency and
memory selection. 514'"d I 2"111 6l'"d.2.4Ibs..... ·".

OR-57OT 2m/70cm Twin Band mobile · Two radios
into one! Covers 2m/440MHz tra nsmit with
broadband receive including 130-170, 340-470 and
810-890MHz with user MARs/CAP modification. 45W
out on 2m, 35Won 70cm. Full duplex cross band
operation. Big. dual digital LCD display, illuminated
front panel controls. Volume, squelch and tuning
control s for each band. 20 memory channels, 4
scanning modes, priority. CTCSS encode/decode,
internal dupleler. 16-key DTMF microphone with
UPI()(M'N key. 5WwI 2"h I 6lf'd, 31( lbs ..............• ".

Due to space limilation.<;. some aerns, especially
accessories. are no! listed in this ad. For info,
please CDJJ ToD Frn or see the AESe Catalog.
Always check with us for Latest -Hot Deals"
and Sale Prices. New Coopoes, Trades. etc.

LoR on to the AES@ 8BS
(414)358-3472 (IHI-l .. h IIlIOO _I

.....
S30 Coupon thru 5/1/94

ALINCO DR-SOOT 2mllOCm Twin bandFMMobile
Two radios in one! Combines rugged constroction, wide
lrequency CllYeI"age, and high-tech features to produce
a dual band FM transceiver suited for both mobile and
base station use. Covers 144-148 and 44G-45OMHz,
plus receives 150-173 and 420-47OMHz.. Modiliable lor
aircratt band receive and MARSJtAP transmit. Output
45W2m135W 711cmThe front panel can be separated
from tte transceiver's main body with an opt ional kit
lor a custom installation. 40 memory channels. multi­
function scanning. Remote controls from any DTMF
capable 2m or 711cm transceiver. Separate VHF and
UHF outputs. Full duplex cross band operation allows
lor transmit on one band and simultaneous receive on
tile etter, large duallCD and separate volume and
squelcll controls for each band. CTCSS and OTMF
encoders built-in. 5Ww 12"h17"d, 31( Ibs.._.•...... • ".

01l -1200T 2m Data Radio . Optimum Packet Radio
oertcrmance. Covt!rs 144-148MHz, 25Wou.l200124oo
bau d (modi fiable to 9600 baud). Higllly visible
illuminated LCDwith function indicators, 4 scanning
modes (VFO, memory, band, priority), 14 full y
program mable memory channels. programm able
CTCSS encode and decode. Voice transmission witll
the optional mcroptene. Includes DCpowt!r cord and
TNCinterfacecable. 5Ww12'11 16if'd, 2.2 lbs ~
OR-1200TH . 2mData Radio. 9600 baud ~

Due to foreign currency fluctuations,
please e Call Toll Free for Prices.

.=iiJ~
* Low Prices * large Stocks* Fast Service* Top Trades * Toll Free Drdennl tjnes

*AES- ships to all 50 states
Over 37 Years in Amateur Radio
~OURS' Monday IIvu Friday 9·~30 ; SallJrday 9-3~O

AI I'ric!s VItI SptcifQIions IfPS/JbtId "dJIntr IfittIoli ..n:t

01-1 '01 OHIOT IlJ-fIT IlJ..;IT
AlINCO OJ-l8OT 2m FM HT • Superior receive audio
and tough construct ion with simple intuitive
operation. Designed so you won't have to spend
hours studying the manual. Covers 144-148MHz
transmit and 130-174 MHz recebe. 2.OW. 5W witll
opt.12V battery. Illuminated lCO display. 16 digit
OTY; 10mefTlOIies. 5Y"h I 2Ww 1 l J("d ..'CALL'II'

OJ-/80T - S20~
AlIHCO OJ..IIOTH . Same as l SOTbut 5W_.~

OJ-l80TH - 81 0 eo..,
'UNeo OJ-SlOT 2mflOcm Twin Band HT Super
Audio! 2nv'44OMHz b, rx 13{)-174 and 410-47OMHL
Mod. for MARSJtAP b, + 118-136MHz & 800MHz n.
40 memories, CTCSS encode/decode. OTMF encode.
Dsa. Full duplex cross band repeat, 8 scan modes,
autodialer, back-lit keypad. Simultaneous receive on
both bands witll separate squelch and volume
controls. 2.5W; 5Wwitll l2VOC or oplional batte~

6)f"hl2}("w1 I l( ·d.0.97 Ibs SPfaM'

OJ-580T - S30 ClIIIIIOn
'UNCO OJ-flT 2m Mini HT • Wideband receive 130­
174MHz and 118-136MHz and MARSICAP transmit
with mod ification. 8 scanning modes, autodialer.
back lit keypad. 40 memories. call cbanret CTCSS,
OTMF encode and osapaging. 2.5W; 5Wopl. 4XI ' II I
2J( "wI 1M' d. 14 oz. ... . .•.. .. .. .. . .. .. ...•.•.• • e-

OJ·FTT- 820 COUPOn
OJ -F1TIHP • Sa me as OJ-1FT but 5W with 12V
600mah nicad batten standard ·~

OJ-FIT/HP - 820 Coupon
N eM' OJ-GlT 2m HT • Features 440MHz receive,
'Channel Scope' spectrumanalyzer, more! ,. ".

OJ·GIT- S30 Coupon

AI/ Alinco Coupons expire
May J, 1994

CLOSEOUTS
DJ·162TO • 2.5W 2m HT/nicad &an,case $199M
OJ-56OTIA · '!'N 2nv'440 fM HT 29~

OR·592T . 45W135W 2m1440 fM mobile 499M

While they Last - Hurry!



1-800-423-2604

Q. How do I know if I am studying the
right questions for the amateur exam­
inations? •• • T.G., Sandy City, UT

A, There are five different question
sets-c-one each for the Novice, Techni­
cian. General , Advanced , and Amateur
Extra Class. Most-but not all-study
material will contain the question set expi­
ration dale on the cover. If it doesn't, don't
buy it! Table I contains a list of Ihe expi­
ration dates on the current pools.

A new General Class question pool was
released by the VEC's Question Pool
Committee (OPC) on December 1, 1993.
These questions will not be used in exam­
inations, however, until afte r July 1, 1994.
A copy of any question pool, complete
with all multiple choices an d correct
answer identified, is available from The
W5YI Group, P.O. Box 565101 , Dallas.
Texas 75356. Cost is $3.00 each post­
paid .

The OPe does not change or add any
questions to any pool in between the reg­
ularly scheduled revision dales, which is
every four years on a staggered sched­
ule. They merely delete outdated ques­
tions that have been made inaccurate
due to rule or technology Changes. This
ensures that the applicant wil l not be
asked questions wh ich are not part of
study material already in the publishing
marketplace.

Q . What is all this I hear about ama­
teurs being impacted by new restrtc­
tive RF radiation rules? , , • W.B.,
Northampton, MA

A. The possible biolog ical dangers
caused by radio-frequency radiation is a
very controversial and complex subject.
High intensities of RF energy can be
harmful, since they can heat biological
tissue. This is the princi ple by which mic­
rowave ovens cook food.The extentof the
heating depends upon several factors,
includ ing frequency, intensity of the radi­
ation , and the duration of exposure.
Althoug h never proven, some scientists
also believe that low levels of RF radta­
tion--even fields c reated by electrical
power lines and home appliances-use
"non-thermal ettects" such as immune
system, behavioral, and neurological dis­
orders, and even cancer.

As a general rule. however, environ­
mental levels of RF radiation encountered
by the public are far below the levels con-

Class: Element: Expires on: Questions:
Novice Element 2 June 30. 1997 350
Technic ian Element 3(A) June 30. 1997 295
General Element 3(6) June 30. 1994 285
Advanced Element 4(A) June 30, 1995 501
Extra Class Element 4(6) June 30, 1996 436

Table 1- Written examination elementexpiration dates.All question pools are released
into the public domain six months before they are used by volunteer examination
teams. This is to allow time for license preparation publishers to get their study mate-

ria/ on bookstore shelves.

latorv fees were still unknown at press
time.

The third fee. called an Application
Fee. is only collected on renewal , dupli­
cate, and replacement licenses, This
charge reimburses the government for
the costs involved in the administrative
processing of radio licenses. Examina­
tion fees are paid to the COLEM; regula­
tory and administrative fees go to a spe­
cial address in Pinsburgh, Pennsylvania.

Two new commercial rad io operator
licenses are just now coming on line. The
GMDSS (Global Marit ime Distress and
Safety System) Operato r's and Maintain­
er's License w ill eventually replace the
commercial radioteleg raph licenses, The
GMDSS is a new satelli te-based marine
emergency alerting system.

Q . Where do I get the new FCC Form
610, Application for Amateur Opera­
torlPrimary Station License? • , , R,S"
Mt. Prospect, IL

A. The FCC Form 61 0 has been revised
and is quite different from previous edi­
tions. The new version, dated November
1993. may be ordered from the FCC
Forms Distribution Cen ter et 202-632­
3676, or just send an SASE to us and we
will send you one. The new form reflects
recent changes in the Amateur Rules.

As of March 1, 1994 onl y the November
1993 edition of the FCC Form 610 may be
used to obtained a new, renewed, modi­
fied ,or upgraded amateur license. Earlier
ed itions of the form received after Marc h
1, 1994 will delay issuance 01 the license,
as the application will be returned by the
FCC without action . The applicant will be
required to refile on the current form . The
FCC forwarded quantities of the new form
to VE examination teams during Febru­
ary, so your local testing team should also
have the new 610 .

This marks the first time the FCC wou ld
not accept a previous Form 61 0 applic a­
tion form. The reason for this is the previ­
ous form is not compatible w ith the FCC's
new computer processing system that is
just now coming on line.

While we are on the subject of amateur
operator/station applications, have you
checked the expiration date on your ama­
teur operator license? The FCC went to
ten-year term tic kets on January 1, 1984
and 1984 issued licenses must now be
renewed !
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TS450SAT • TSMOSAT
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Your HAM RADIO LICENSE is only hours away
with THE ARRL TECHNICIAN CLASS VIDEO COURSE

I
I
I

VHS Formltt I
c """"'" I

I
I
I
I
I

)

City
Slate, ZIP
Telephone (

Charge To:
c MC 0 VISA 0 AMEX

Card 'N~O~. ::::;:;::=:;;::;:::;;:::;:=.:;:::=EXP _
:l Check or Money Order Enclosed
TOTAL PURCHASE $ _

Shipping and Handling
:J UPS Surface. $5
:l FEDEX 2 Day

Delivery, $15

Get the Best, When You Need the Best!
• Only the American Radio Relay League (ARRL), the national organizalion

01 Amateur Radio Operators, has more man 75 years experience in helping
peoplEt-just like yoo-become barns. With our expert help, you'll be on
lhe air in no time!

• The ARAL Technician Class Video Course demonstrates every important
concept on video. You succeed because you completely understand
the material, not because of role memonzaton.

• Only the ARRL has Ihe resources 10 make sure you have lhe latest, most
accurate informatiOn on video. With the ARRL. you know your course is
fully updated for the current FCC exams.

• Your course is produced in assccanon with King Schools, wtcse
award·winning ·Monster Graphics· let you see your instructor and
"the acnon" at the same time.

• With the ARRL, expert help is only a
phone call away. Call us any business
day, loll·free, to have your questions
about the ARRL Technician Class
Video Course or your FCC exam
answered personally.

The American Rad io Relay League
Ilelpi"Q ....... Gel Sta,,1td Snce 1914

•

NO MORSE CODE REQUIRED
Your ARRL Technician Class Video Course is all you need 10 pass your FCC

Technician Class exam and start exploring every nook and cranny of lhe VHFI1JHF
ham bands---!hal's full access: all bands, all modes!

Start with a simple FM mobile rig and follow your interests wherever they lead.

Optioilal ExM1 SottwareAvaitabie
The MAL Tem lician Class ConlJuterized Exam Review is a ft.wt. user fr ieldy

program that lets you dloose QI; IE'stio IS by subject, Of take them aI.
Atyour c:ornmand, you1 see co-scree I CXlITed answers with ARRL'sdetaied

e:q:Jlanalions.
P1us_. the program selects unansMred or previously rr&ed questions, tracks

your progress, and gives you a personal Report Card so you can watch your saxe
improve!

So What Are You Waiting For?
With your new Iiceose, the world of Amateur Radio awails you. Pass your wriIIen

exam now with the MALTechnician Class Video Course...and get In on the fun!

1. Your ARRL Technician Class Video Course, onlv $9 9
-OR OET EVE N IIOREI_

2 . Your ARRL Technician Class Video Course, Plus The Technician Class

~~u~e:li~~ ~I~~~I:~~~~~.~.~~~.~~~ ~119

OKII Wlnl to "art enjoying lhe World
I of Amateur R.ctlo. Rush mil :

':l Complete ARRL Technician Class
I Video ccc-se.Only _ 599

I ':J Complete ARRL TechniCian
Class Video e corse Alli1 'recnoeen

I Class Compulerized Exam Review.
I All only $119

Computerized Exam Review
I ':J Macintosh ::J IBM Compatible
I (512k. hard drive)
I Specify :J aw :J 5'10· Disks

I
I
I 22S ""'In Sl, Hewll>9fOn, CT 06111 ':lIn CT add 6% Tax I
~~~~~F.. ~~~S31 _ ~OT~~~_~ ~

We',. so SUN you'll do well on your exam
with the Technician Class Video Cour_ th.t
wa make this guarant••:

1. Examine your Technician Class Video Course flee lor 20 days. If it's not
what you expec:led, simply relum dlor a fuU relunc:t-no QUl:!SliOn$ asl<.ed.

2. You will pass your FCC wrinen eaarn witIIlhe ARRt Technban Class
Video Colne. If you faj your W!St WIthin one year, return your course
and we1 refl.nd your money. Every pemy. You pns,~ you don' ~yt
(Include a dated pnxJI (1/ purd'lase and !he date andlocaliOn (1/ your
veC·administered esam session when you retum your course.) MeL .

3. In addition, tile veteran hams at AARL HeadQlIil r1er1ii in NewIngton,
Connectieut, Sland ready 10 answer your questions and provide expert
advice and information. We won 't let you fall.

Order Risk Free

Your Complete ARRL Technician Class
Home Study Video Course Includes:

• Three exciting video tapes-five hours of invaluable
Instruction-covering everything you need to pass
your Novice and Technician ClaslI written exams

• 164-page Course Book with detailed notes.

• Every FCC question-with correct answers and
detailed explanations.

• Six practice exams to " tune you up" for the real
exam. On the big day, you'll be relaxed-and
more than ready!

Yev AARL Ted'lnician Class Vll;Ieo CoI¥se is pnxluced by King Schools.
Inc., a fl!oCX9liZed WOI1d leader In lhe pmtllld!Q!1 01 exam prepllrabon video
courses. King YOlos work. and \hey get the job doI'le lor the SludII'IlIike flO
olher me<ium l*I.

And )'tU ARAL TectniCIan Class
Course isnoexception. You"wi~ ISS
!he magic 01 KIng', 3-0anmalion and
lui screen 'monster" goraphic5, 581
problemssolved r;gt11 beforeyoureyes,
and always be in complete control or
the learning process -iii
able to stop. rewind, and ,
"yiew any part or the -.',
course wIleo18,*YOU like.

•



sidered to be dangerous. There are work­
place situations, however,where RF safe­
ty standards are exceeded. Maximum
absorption of RFenergy by humans takes
place when the frequency of the radiation
is between 30 and 300 MHz. The amateur
6 and 2 meter bands fall in this range .
There is disagreement over what levels of
RF radiation are safe , particular ly with
regard to low levels of exposure.

While the FCC licenses radio stations
that use RF rad iation, it does not have pr i­
mary responsibility in the area of adverse
health or environmental consequences
caused by RF exposure. That responsi­
bility belongs to the U.S. Food and Drug
Administration (FDA), the U.S. Environ­
mental Protection Agency (EPA), and the
Occupational Safety and Health Admin­
istration (OSHA), but pr imarily the EPA,
So far these agencies have declined to
develop national RFexposure guidelines.

The present de facto safety standard
recoqruzeo by the federal government is
based on a 1982 recommendation by the
American National Standards Institute
(ANSI), a non-government organization
that develops standards, It was adopted
as the FCC RF exposure safety standard
in 1985 because it was considered to be
widely accepted and technically support­
able . These guidelines apply to non-oc­
cupational as well as occupational expo-

sures and exclude radiating devices with
input powers of 7 watts or less that oper­
ate between 300 kHz and 1000 MHz.

A new 1992 joint ANSI/IEEE recom­
mendation has now been proposed by
the FCC as their standard for RF expo­
sure. It is more restrictive and:

1. Specifies two sets of exposure rec­
ommendations, one for "controtleo envi­
ronments" (usually involving workers)
and another for "uncontrolled envi ron­
ments" usually involving the general pub­
lic. Amateur rad io operators are involved
in both controlled and uncontrolled envi­
ronments since they" . . . are knowingly
and willingly exposed' and their residen­
tial neiqnbors " ... are inadvertently
exposed- to nearby amateur transmitters.

2. Expands the covered frequenc ies
from 3 kHz to 300 GHz (every amateur
bandl).

3. Does not exclude low-power (7 watts
and under input power) hand-held de­
vices operating between 300 kHz and 1
GHz. The 1992 guidelines would reduce
this power exc lusion significantly for de­
vices that operate In uncontrolled envi­
ronments and for devices that operate on
frequencies above 450 MHz in controlled
environments. There are further restric­
tions when the antenna is operated close
to the body.

4. New restrictions are placed on cur-

rents induced in the human body by RF
fields below 100 MHz.

5. The new proposed rules eliminate
the categorical exemption for radio ama­
teurs, which could result in amateurs hav­
ing to prove that their transmissions do
not expose anyone to RF radiation in ex­
cess of the 1992 ANSI guidelines.

It remains to be seen just what the
impact of the new RF safety standard will
be on amateur radio operators who radi­
ate energy in residential neighborhood s
and operate VHF/UHF handhe ld trans­
ceivers with antennas close 10 the head.
(We have even seen amateurs ' wearinq"
their antennas on their heads, a danger­
ous pracncet)

If adopted in its most stringent form, the
new rules could result in enormous costs
for amateurs. The FCC could even ap­
prove rules regulating the circumstances
under which mobile, indoor, outdoor, at­
tic-mounted or even handheld antennas
could be used by amateurs.

The FCC feels compelled to adopt the
new 1992 ANSI standard due to the grow­
ing amount of medica! evidence (and
med ia coverage) that Indicates elec tro­
magnetic fields pose certain health haz­
ards. It wilt be several months before the
Commission makes a final decision in the
matter .

73, Fred , W5YI

Electronic Distributors Co.
P.O. Box 1936 Vienna, VA 22180

Ph. 703-938-810:5 FAX 703-938-6911
Call Your Favorite Dealer Today!.

.e::.~NE~/~TENNA - ALL VHF AND UHF BANDS!

~'L:' "":/~'~/~/~// '/'
// "/ x

CLP S1JO.l //
LPYAGIBEAM
50·1300 MHz
COl\T INUOUS COVERAGE

The CLP 5130-1 covers SO. 146. 222, 440. 902. 1296MHz Ham bands,
VHF. UHF. SOOMHz Public Service bands, Military, Aircraft bands.
even complete Television and FM broadcast band coverage!

• Outstanding performance with high forward gain. VSWR below
2.0:l over entire frequency range!

• Compact and lightweight, all aluminum design, multi purpose
horizonlal or vertical mounting.

• Extra strong. commercial grade construction withstands the wont
weather for unsurpassed reliability.

• Can pass as a conventional TV antenna! Perfect for apartment
dwellers. those with limited space or antenna restrictions.

• Attention Future Hams: High perfonnance, continuous coverage
scanner reception now, all band transmitting beam em. when you
get your ticket!

• Also available: Create model CLPS I30-2 LP Yagi Beam with
continuous I05-1300MHz coverage in a smaller size.

l/yo" eOIlJJ o,.ly ha~ one antenna/or eomplele
VHF/UHF co)'erage,lhis '/IIo"1d be ill
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to Robert Dtngle) send to Rot>eI1 Dtngle. KA4tAU,
1117 Big Hill Rd . Kettering , OH 45429·1201 .

Apr , 2S-3O. May 1. Dayton HamVentlon, Hara
Arena. DaytOn. Ohio. Calt513-276-6930 (Exams Sal.
& Sun. only: pl'et'eglsler; Exam Reglstrabon . 708
Mapleside Dr.. Trotwood, OH 45426

Apr . 30. Talladega Rad io Amataur Club Ha~

les t. Craig SrOllh Community Center . Sylacauga.
Alabama Contact Jim. KD4BHH, 205- 245-7825
(Exams 8 AM . walk-ins oi<ay,)

Apr. 30. Valley o f the Moon ARC Hamfest ,
Sonoma Veteran's Memorial Bldg " Sonoma. Cal·
norma. Contact Darrel. WD6BOR, 707·996·4494
(Exams. walk-ins okay, registration begins 10 AM.
tesuoq at 11 AM )

May 1, B icycle Mobile Hams of Amenca Forum.
Dayton HamVention, Hara Arena, Dayton, Oh io
Contact BMHA. Box 4009-T. Boulder, CO 80306.

Just $299 !

ElectronicsWorkbench·

~ Features in~ 3
• "",,·~induJeJt'lT...

.\ IOSFETs. wounD",,1 "Jln'n and
manual. time-deby and controlled
sw ildx:s

• rnl-wudd moo.IeIs r..- '1pmlP"-- 8fT'"
Jtl:T .., .\10SFETs and d:i<lde"

• MS-DOS nT"iu" "0'" sup!"'>rt... lIP 10
1(, Mil 0( RAM for sim u[;olkll1 <If
hiIQ.\Cr d n:uiL'

• new Mk.."'''''ll* Win"'"w"~" ~J1'"
Macill"""· \'t'rsi<"~' a\,,,;[;o"'"

• support ,,\-aiIaI>k ' 111 C<lmpuSl"t\'C·

. ll:\-doo "" "" ,__.
_ .....__". ft ...._~_...._. _..._----

The electronics lah in a computer"

Call: 800 263-5552 ::s::

Complement yOU" Test Bench
Ik'tt's "'11)' FleonJtlicl \\'i:rl.;bmch bdt~(IfI)'JfU
I~~ 1x.'llCh: \\rttn nJl.~ lhmlsc.i\-'e~.. (nnrn:tions. are
at\1.-a~'S perft.'t:t . And Ihc sinll~lIed O lmpOrll'1ll" and
I~~~ .....ork ;ll';1 like Ihc real~ The
in~ruolt:ll~ an- irllIrs.nJl.tihIc and Ihc pwt.'> bin hok~

an unlimited suppl), of t:".tl.TI (,"OOIJXIOt."III. 11lC result,
!hou'idfldo; of t'kX1mnK:S p ro tCssionah and hohh)'i-.t"
save precious tane and mone.1'· 0ver 9O"1\> "'lJUld
recommend it 10 thdr friends and l;(11k'aKuI.......
Ek.'l:tm nics W orkht'tll,:h: the ideal, aIfonlahlc tcol to
dc..':Sijql and verily } 'lM.1r anaI()~~ and digital I..in,liL'
hlforc }UlI bn.'3lDll laJ't1.

And now the 1x."SI is even ht.1.t~T - EJe(.1ronic,:s
Wur1<bench Vt.'TSion , .0 e here. II simllhu~"!> mOI~

and. bigger cireuil!-, and "ort... the sr.mdarti for c.-.t'oC

of 1,I.'oC. \\'c guar.mln: it."

ME:RACTM IMAGE TEOiNOlOGIESLTD.
_ .....__ IllMt._fa _"'1.12O~

, " •. IU 6l JIII I -0333 f.u: (.16I3M-5T99

,,
",
<
e-

Analog Module Includes:
• ('OIIlpleteolOuuI "'Tt >Jl ~'OI11ponen1 valun
• iIhJ ..nd rtl!·worlll nllJ.Jds for..n a,:tin,

CU01J'OO<'nts
• n-~lfS, Glpadl'lfS, iOOIl<1<,..., lran'lf,lI1llI..'r.;,

noLm;, <h<><b .l.<.~I<.' r dh.k's, IH ),;, Byrs,
up;tinps,bulbs, fIN'!i,JFI-:TS iUld MI ~H'Ts

• mmu>J, Unl.....k:wy."~~'<.~1I1tnJlll't1:rn<1

' 'llI'l'eIl' -<;<lOtnJlJl.,j S.....ild1C>l
• ind",xndcnt .V1~~-('lllll,,~led md ~'Urr....ll ·
~unlTOlled soun :""

. multirnc'ltt
• function~or ( 1 III 10 I GHz)
•WaI-tncr~(1 Hz 10 I Gill)
• Ilodc ptooa(1 mi ll 1<' 10 1;lll)
• SPIel: s<mulalion d 1r.ln'IimI and SlC<l<il.-c

"""'"'"

• ..ud~(t6dRta-bil..-Js)

· loItic anal",rT (cWad ...n l)

• kl(Iic <urJ\-mtt(~""''nt~ .....1f1Il galC5. ll\ah
tlt*;llld fIo.x*'an tqll<.'O::,lUIlio::ons)

Digital Module includes:
• f:N..."...., d idl:aI ~'UII1(>l-
• ,,-'nOll. XOll -eor,SA.' 'Dand :>il)R tpIO
• RS.}K;oj D &ip6lp1
· lID~ I",""" _ iKhC5 and "'""'ft>­

""'''',KI. <Er*A~

-----

Rd ccoect Moultrie Amateur Radio Klub . PO . Box
91. Lovlngton.IL 61937. or call 2 17-234-328J. Dave
Duggtns. KF9NB (Exams on regIstration baSIS from
9 AM to 12 PM.)

Apr . 17. Raleigh NC AR S Ham,"t, NCS Coo­
¥eOt lon " Computllt' Fair. Jim Graham Bldg., NCS
Fairgrounds. Raletgh. North Carolina Contact RoIhn
Ransom. NF4P. 1421 Parks Village Rd . Zebulon. NC
27597 (919-269-4406). (Wheelchair accessible. ex­
ams prereg,stratlon AA-4MY 919-847-8512 )

Api' . 23--24. ARRL We. t Texas Se<:tion Conven­
lion " Hamfest, AbIlene Ci vic Center. Abilene.
Texas, Contact Peg Richard, KA4UPA, 1442 take­
side Drive , Abi lene, TX 79602 (915-672-8889),
(Whee lchair accessible: exema.)

Apr, 29 . SW Ohio Chapter aCWA Annual
Banquet, 7 PM. Ale~'s Continenta l Restau rant.
Dayton, Ohio For tickets ($ t5 each, check payable

Announcements
(from page 6)

Contact Presion P. Ipock, N4SHI, 1026 Calloway
Avenue. Chesapeake. VA 23324 (804-543-46 10)
(Exams. )

Apt . 2. LAACFEST. Boulder County Fairgrounds.
Longmon!, Colorado Contact Randy Stevens.
NaNMO.5280Cypress Dr.• Boulder.CO 80303 (303­
499-11(6) (Exams 1 PM,)

Apr. 2, Columbus, Indiana ARC Hamfest, Bar­
tholomew County 4-H Fairgrounds, Columbus, in­
diana, Contact Marion Winterberg, WD9HTN, 11941
W Sawmill Rd .consrous. IN 47201 (812-342·4670),

Apr. 9, Rochester Area Hamlast, Computer &
Electronic Show, John Adams Junior High School ,
Rochester, Mmnesota. Contact Rochester ARC,
Colleen veoecs. MllOY, 707 11-1/2 51. SoN. Roch­
ester. MN 55902 (507-28l'J.-9102),

Apr . 9, LlIwton FL Sill, Oklahoma ARC Hamfesl ,
Comanche CountyFairgrounds, lawton , Oklahoma
Contact Bob MoI1ord. KASYEO. 1415 t#l33rd St.,
Lawton. OK 73505 (405-355-6 120 1. (E1::ams. DXCC
field checking)

ApI . 9. La ke Region ARC Hamfeat, Hockey
Arena. Otter Tail C<u1ty Fairgrounds. Fergus falls .
M,nnesoIa Contact Keith McKay. N0FKF. RI. 1 Box
46 . Battle Lake. MN 56515 (21s.826-6274). (Exams.)

Apr ,9, 1994 Ontario (Pickering) Durham Region
Amateur Radio Hamlest, Metro East Trade Centre,
east 0' Toronto Hwy 40 1 and Broc k Road, Canada
Contact South Picker ing ARC ,PO Box 53, Pickering,
Ontario, L lW 1C2 Canada,

Apr, 10 , Penn-Det ARC Hamlest, NUl Temple,
New Castle, Delaware Call 302-798-7270. (Exams
with registration at9 AM.)

Apr, 10, Rad io Centra l ARC Ham Radio & Elec­
tronic. Auction, Suffolk Community College. Sel­
den. Long Island, New York Contact John Mal k.
KBZOO . 516-6fl9.6343, or Emil Tillana . KD1 F. 5 16­
(i:96.Q610.

Apr . 10. HAMCOMP 94 Flealmrket. Trenton5late
College. Trenton. New Jersey. Contact HAMCOMP
94, P.O Box 7024 . West Trenton , NJ 06628, or call
609-882-2240, (HandICapped parking, wheelchair
ecceesme.j

Apr . 10, Madison. Wisconsin Swapfest, Dane
County Exposition Center ForI,ll'Tl BuildIng. Madison,
Wisconsin, Contact Madison Area Repeater Assn ,
P.O Box 8690, Madison , WI 53708-8690. or call Jim
Waldon . KB9AQQ, 608-249-7579

Apr, 15-17, 1994 Visa li8 1ntern81ional OX Con­
vent ion. Holiday Inn-Plaza Park. Visalia, Californ ia
Contact Don Bostrom, N6IC, 444 7 Ato ll Ava ,
Sherman Oa ks, CA 914 23 (818-784·2590 evenings),

Api' , 16, Joplin, Missouri AR C H8mfesl94, John
C ,Hammons Trade Center, Joplin. Missouri. Contact
JARC , PO. Box 2983. Joplin. MO 64803, or call 417­
623-3610 (days), 4 17-782-5848 (evenings). (Exams )

Apr , 16, Old Natchez ARC Hamlesl. Natcnez
Convention Center, Natchez, MISSISSippi, Contact
K5SVC, 601-442-0973, or N5YCZ, P.O. Box 604 ,
Natchez. MS 39121 . (Exams)

Apr 16. Oak Ridge Hamlest. Natiorlal Guard
ArfrtJIy, Clinton. reooessee Contact Gene Muncy,
KB4UMM, RI. 5PineCir" Clinton. TN37716{615-435­
1588) (Exams 10 AM, Must pret'egister before Apr .
15: send check for $5.75 payable to WCARSlV'EC.
coovot license and 610lorm to Ray Adams. N4BAC .
4325 Felty Dr" Knoxville. TN 379 18.)

Apr, 16, Jop lin , Missouri Hamlest. John C .
Hammons Trade Center, Jop lin. Missouri. Contact
And y Ga bbert , KNHUD. 4 17·673-837 1,

Apr, 16. 8.M.A.R.T. Swapfesl .Goochland County
FaIrgrounds. Goochland. Virg inia . Contact Buddy
Travis. KA4NNN, RI 4 Box 36-B. Louisa, VA 23093
(703-894..Q406).

Apr , 16-17. Trenton Computer Festival, Mefcer
County College. West WIndsor. New Jersey. Contael
Ke<th Sproul. WU2Z. 908-563-5389 (Exams both
days.)

Apf . 17. MIT Tai lgala Electronic•• Computer.
Amataur Rad io Fleamark8l, Albany and Maio 51.•
Cambridge, Massachusetts Call 617-253-3776.

Apr 17. Sull ivan. lIl inoi. Hamfest, 4-.H Fair­
grounds. 4 mees east of Sullivan. tllinois. on Cadwell
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CERTIFlCATE to- pro.oen contae1S WIll! atIlen Amencan dIS­
tr0ct8. SASE 10 W6OOO. 45527 Thrd Slreet EasI. Lancaslar,
CA 9353S-1802

0- 900 ",",.-.Is~ by ........ !reQuer'ocy. _wne on
TIlE WORLD HAM NET DlRECTOf!;Y OX..... llla'l1l coIee­
un. lFO 1_. B'C. $:9 9S. 52 t.1l (S3Iorergn) from Tiare
PI""'I"""', PO Be»< 493.lei<a ,*-a. 1M 531"7, Vrsa/
Ma$rerc¥a I '"he US $lIfI/y

WEATHER RAOIO--The Complete G....... 10 Rece/Vlng
NOAA, VoImat. w.n.le.. WMItw S81eIIIIe~ Ott'.­
WM1hetIn'-ionSoun:ft. by'" R-TOf?f" CurtJs,K3RXK
E~ Irtm TIS stations 10Rl--. h8IWog /IoIlll and ham
8i1..g&ilCy_........ nelS. $14.9SpIuI 52t.1lIS3forll9'lfrcrn
i.e PubIlCetIOl"l$. PO Be»< "93. l8ike e>er.wl WI 53147 US
$ only V~arca.-d

RCI-29SO OWNERS: New mod,licaloon manual incllJd ing
Power "'Crease, eta"I"'" rnodIhcatlOO, ModlJlatoon ooease.
Qperetrog twlIs, and m:;>re Pai1lllnctuded Only $20.00 ppd
rn US (Mluour, ras,,)ents add $1 15 IlX)Scott. PO eo.
510406.51. Lcx.os. MO 63151-oaoe (314-846-0252) Mooey
()-defS Of COD.

PSE OSLI An Expert's Guide 10 "'malaur Radio OSL·lnll.
By CO's Bil l Welsh. W60DB, Eve<)' irt'lllg,nable facel Irom
designing to ordering to filling lhem out 10 11 rng them, Ca'd
soo"es. pos tage usage.bu,eaus, m<JCh much more ,$9,95 .
$2 s/h ($3 loreign ) from Tia,e Publicat'ons , P a 8<lx 493, Lake
Geneva, WI 53147 Visa!MaSlercard welcome US $ only

ELECTRON TUBES: All types buy an<! sell Oaily EIe<;t,<;nics,
1091. NE 35th 51 , ~B-.6, Vancouver. WA9ll682 caaeco-aae­
6661 Of 2(l&.(l96.-8856 , lIf FAX 2QIHlI96.5416

FOREIGN ...IR.....IL POSTAGE Iorso<c8IdulOSling' Many
ewntnes.~ bargains. PM EUROPEAN ...IR.....1L
ENVElOf'ES1 Samples pticesW....PUn, 12GlemRoad
F\ei, .ogb, t-lI 08822 FAX 90(1-162-2612

HAve AM CAPAEllJTY? Join sPAM (Sociefy lot the P'OliObOO
rJ AM) Fot I~Oflll8boo l and~. -.d $1 and SASE
10 sPAM , W86TRQ eo. 62. Potrero. CA 92063

RTTY JOURN"'L pubiisl1e<l ten l imes per \"la, for j-ose inler_
ested in tne D,gilal modes, Timely inlormalion on AnY,
AMTOR, PAC KET, PACTOR. CLOVER, MSOs, Contesting
Ha,dwa,elSoltwa'e Il1f the digital modes, piUS iecnncar arti­
cles, This ill a Digital operall1fS rt'Illll81lne, $16 par year (lor­
eign higher) RnY JOURNAL. 1904 CILI'(lj1on Ln.. Fallbrool<.
CA 92028-46 14

POSTCARO Qoo KIT,Converts Posl Cards, Pnotos, to QSLSI
Stamp br ings cecuier. K-K Labels , P,O eo. 412. Troy, NY
12181-04 12,

R...DIO TR"'NSCRIPT1ON DISCS WANTED-:W7FIZ.eo.124
RecJ'rxInd. WA 9901J.{J124

INEXPENSive HAM EQUIPMENT Send stamp for lisl
WMDSO. 3037 Audrey Dr" Gastonill, NC 28054

WANTED Older modBIllugS. lIIUSUlII DtqI, .-.:l rI'W'lIlI!u'e
rwId Keys. sw.e pnoo,CO"IllIloOn DIMIlngfam, K..TWJ . "90101
see.-.c V_ Dnve.~, Al35210

CHASSIS.CABINET KITS:SAS€ K31WK,5120Harmony Growe
Rolld, DeMIr . PA 17315

HALlICRAfTERS ServICe Manu8Is, AmeIlIu' and SWL Wnle
lot pnces Specity Model flbnbers d8lIIfed ....000 ElecITan­
es. P O Be»< 95. 0epI C. Ele<wyn II.. 60402

THERMOGRAPHED CAROS! AaIsed-pr-nt 0Sl8 lJl fIal pt-nt­
ing pnces Sample8 Phone 817-461-6443 Of wr~e W5YI
Group, eo. 565 101 Dabs. TX 75356

KNOW FIRST! Ham radIO lanancs- yoo n&ed THE W5YI
AEPOfH, a tw.ce-morllnly awa'd-wlnnlng HoI Insider
Newslette, AcClaimed cesu Confioentiallacts. ideas, insignts.
nat,onwide newll, technology, p ,edict ions, alerts, Quoted
coast-to-coast' We pr inl wnat you don't gel elsewhere ' $21,00
annually wlmooeY'bac~ g ua'antee l FREE SAMPLE lor
SAS.E. (two $lamps) W5YI. eo. tOIOI -C, Dallas, Te.as
75201

~emalOoal Maol Radio Assn.1leIp$~
f!QlJIpmer1:~, IM!Iiel<day net 1.. 280 1.IiZ. 1 oc-aoo PM
Easlem Sr Nr:Jr-. Per-. KE2lT, AeIc:her SI,. Gostwt.
m 1 092'

ClANDESTINE CONFIDENTiAl NEWSlEITER lalest into on
secret brolldcasters $I. issuesSl0 US. $131oreogn.US!t.nds
RFW Box 110. laloe <>er.va, 1M 53147

KAU...I B&B VACATK;lN FQA HAMS S1Jpefng Pool and spa
5efld $2 tor bfocl'lUle and photos 10 'IOU' host Jom Reid,
AH6NB. lawailo8 Retreat . 3465 Lawailoa lane. Koloa, Kaual ,
HI 96156. lIf llle8Ie phone 806-332-1984

OSl SALEI JOOI$I" . 5OllIS2O. 10CQtS28, 15OOIS38, 2«X1I
$48. Many Deslgnsl Free shipping' Phone lIf wrlle loday lor
samp!eSlIfOf08rillQ $helPmmg. KD9l\.W, Be»< 50. Rodo:.Ion.
IL61012 (81~2193anytime)

Ready to e.pbe Vf-I'IUHF operaling"' Gel W3FQ.Js BASIC
GUIDE TO VMFIUHF HA" R...DIO_PmpaganM.~
anterv>as, operaIirIQ \IIdIrliq.Ies,~. 'llj: nu....awards
and more S6 9S DIU5 S2sItl ($3 Iorergnl f'om i..-e Put»­
cations, P O Bole "93, laloe Geneva W, 531'1V~
ten:a<d I ",,,, US$eRy

HAM SHOP
FREE TO CO SUBSCRIBERS

Advert isIng Rales: Non-commercial ads are 20 cents per word including abbreviations and
addresses. Commercial and organization ads are $1.00 per word. Boldface words are $1.50
each (specifywhich words). Minimumcharge $2.00. No ad (non-subscriber) wil l be printed unless
accompanied byfull remittance. Non-ccmrnerciatfree to CO subscribers,as space permits,max­
imum 3 lines each. All ads must be typewritten double-spaced. Recent CO mailing label must
accompany ad.
Closing Date: The 10th day in the third month preceding date of publication (example: Jan.
10th for the March issue). Because the advertisers and equipment contained in Ham Shop have
not been investigated, the Publisher of CQcannot vouch for the merchandise listed therein. The
publisher reserves the right to reject any paid or nonpaid advertisement. Direct all correspon­
dence and ad copy to: CO Ham Shop, 76 N, Broadway, Hicksville, NY 11801 .

H"'M RADIO COHTESTlNG, by Rotler1 J Halprin, K1XA is a
lhc>'oogh, how·to treatment on the arl o! contesting from a nam
wr,'is been at it for mexe than 20 years' tl you're new 10 tne
game or feel you cou ld do belle, you need Inll booI< $14,95
• $2 s/h ($3 10relg n) I,om Tia,e Publicat",ns, PO Bo. 493.
Lake Geneva, WI 53 141,V,sa!Mastercard welcome, US Sonly

CB-TO-1OM CONVERSIONS: FM kita , frequancy modifies­
lion hardw,r•• book" pl.n•• hlg h-pet1onn. nca CB sceel­
lorin. Calafoll $2. CBCI. Box 31500CO, Phoenix, AZ
eseee.

QSL. CAR06OXES" • INOEX DIVIDERS. -.d SASE. 7_
MIke Ha-nslulI. P 0 Be»< 144&5.ScoruidBIe. AZ 85261-4455

WANTED COl.... InllQ..-. anytrw>g Old from SC-ern.
recervers, \I'8J'l8mI!\8rlI ,.-.:I"acc '_,""lDOIoI Top
SS$paod Ricl<,1~-2972anyvne

FREE Ham Gospej Tracls, SASE, N3FTT, 5 133 G,amercy,
Clifton Heigh~, PA 19018

LOW POWER COIIIIUNICATlOHS_'loll BMIe ORP, by
fbch At/a"Id. K7YHA. A grest A 10 l f'Ow-lO~' ConIeslr9.
digiCal,~,~ solar power, _'0, etc
$149S + 52 !lrti(S3Ior8ign)fmm i_ PI P 0 Bole
493,LaI<e~. 1M53147 vosalMaslercata " I ' ,'" USS..,

HElP' I-\aIIe 30 MudenIs I;llYng !Ia'n reee des5 Nged YlU
220 and 2 meler and HF r.gs 10 gel tr>em on 1tI8 aor Ta><
deductible tl'Q1,II(lmerl1 goes on school ",-,lory Robert
Strange. KNVU. Payson High School. 1050 South M..... 51 .
Pa'fSOl1, Utah 84651 (801 -754-3535, FAX 489-2806)

FT-5JO
2mnOcm

FT-52()l)
2m.nOcm

FT-tiR
2 meter

FT-51f10
2m nOCM

Performance without compromi.u>_.ur

FT-8911
IOOw bf u ansceiver

FT-990
IOOw hf eansceiver

* Free cllill ror ordll'n" quoin
* n~a-Ma~I ..r(:lIrd-Ubc"vlI'r
* Customer slllbrllctl"n

* Fun shifT lncl••dlnr: sen-ieII' tll'dmldllns
* Aulh.. rbl'd In-~turl' service rur YAl';SU
* Tradu ror cl...m latC' m..drl amateur-

equiprnenr
* Frirndl)' sail'S people

Call for prices on your favorite

COMMUNICATION
HEADQUARTERS

INC.
)IIJO Oleander Dr.

Wilmington, ,VC 21140)
.' u l'ice " technical (910) 79/-11885

Hours ,Uon· Fri 10-5:30; Sal 10·3 ET

free call for orders & quotes

1-800-688-0073

Equipment & Accessories
CIRCLE:M ON READER SERVICE CARD
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for acomplete outdoor system

Telex 0JmrnJnicBti0ns, Inc. • 96CIJ AJcnch Avenue So., M rnneapolis. MN 55420 USA
Telephone: 612·887-5530. 884-4051 Antenna Parts: 402465-7022

Rotator Parts: 402-465-70 2 1 • Facsimile: 612-884-0043

Did you know that Telex Hy-Gaino is
the only amateur antenna company
that can provide an entire outdoor
system from the ground up?
Our diverse line includes
multiband, monoband and
vertical HF antennas, beams for VHF,
omnid irectional UHFand VHF

antennasand satellite antennas, as
wel l asa variety of towers, rotators,
baluns and other accessories.

But we offer much more than the
convenience of dealing with one
manufacturer. As a major government

supplier, we know how to build a tough
antenna. Thick wall swaged aluminum tubing
provides maximum strength and resistance to
corrosion, while machined parts, including tapered
tubing, reduce w ind surface for stability and

reliable performance. And
because you use yourIantennas under actual field

them. The result is a quality
antenna system featuring a two year

limited warranty, from a company that's been
around since 1936. Call or write for complete details.

FOR SALE. COA-Iem RadQOST173~ a'ld bolldeiS
SASE bmgs data sheet, W60DB, ol5627 T1wd $tl'll8I East
~.CA~ll102

WANTED: HAM EQUIPMENTANDOTttERPROPERTY. The
Radoo Clut>of JInOf H";ltl SC:nool22 NYC. Inc. 1$ no! only IIle
e.g Appkfs largest Ham club. bul ~ is also IIle nahon's only
fu/l·tl/Tl8 llOI1 -pro/~ Ofganeetco workIng to gel Ham Radio iOlO
schools aroond the CQUnlry as a theme fOf teach ing using our
EOUCOM-------£ ducal00 Th" Communicatoos-prOQram,
Serd yoo.w raco 10 ecrcor. YOOt donated amateur Of 0Iher
property. whICh wlHDe picked UPOfS/'llpping arranoea, means
a ta>: deduc1Ion 10IIle lui extent of the '-lor rou as _ are
., IRS 501(c),) charll;y in DJt lcuf1eelilrl year of S8MCEI YDJt
1leIP .... also_. _.-"Ml<I(Id edlca.","",opflOf_
IInlY lor children an:uId the t:O¥IIIY RadIos rou~ *"IIe
011 , Iuds you can' Start Spring of! helpo'll S(llll9Oll8 else and
"p'(lUrSefl, Please *"ne. phone, OfFAA 1he -22 erew-1Q(lay The
FlC of JHS 22. POe 1052. New Yorl< . NY 10002, Telephone
(516) 6 74-4072 end FAX (516) 674-9600. Young people,
nahonwide, can get high on Ham neco with your help Meet
us on !tie W82JKJ Classroom Net. 7, 238 MHz. 1200-1330
UTC and 21,395 MHz 1400-2000 da ily , also at the Oaylon
Ham\fem~1I us on 144 30 lh'OI.I(lhOu1 and plan 10join us
at Itle EDUCOM gellOgether Saturdav n;gtlt phoneJFA)(!Of--
1()'1 I METER RADIOS, ANTENNAS. AND MORE RT eee-
tror"oC$. P 0 Boo: 2123. W,..,.en. /JI'lIo 44t84 (216-369- 1789)

Tune in Itle space shullIe' »ONrT~ING N....S.... COMMU-
NIC....TIONS by .... R -TOOV- Curtis , IORXK. tells rou row to
tune in NASA on shorTwave. VHF. UHF .and seeetes InCludes
data on ham radio relransrmsslQl1$ and master list of NASA
neqoeoces. $1 4,95 prce $2s1h ($3 foreign) from Tiare
Pub licatlOOs,P O Box493, Lake Geneva,W153147 ,US$on ly
Visa/Masle,card

H....M TRADER YEl1.OW SHEETS. In our 3200 "" of pob-
Ilcel loo. Buy. sell. Trade ham reee eQUIpment P\.oI:lIIsl1ed
"""Ce monlNy "'" (lUICl<'Y cirewle No b'lg _ lor reaAIs
Yelled fltSI cIeu. For sample otIQY send . ' 0 SASE (2
sqmp$). ONE YEAR SUBSCRIPTION (24 issues) $1650.
PO B 2057. Glen Ellyn. It. 60138-2057. Of P.O B 15142.
Seattle,WA 9Bl 15

COMMODORE &4 H....M PROGRAMS: 8 disk sides, OVe<" 200
Hem programs. $16,95 ,29¢ stamp gets unusual sot""a'" cat-
alog of Utilitoes, Games. Adult and Bnt,sh DIsks. Home·Spun
SOftwa,e. Box 1(l64·AR. Estero. FL 33928

FOR SALE: New. lInt.-.l In oogooal CllflOnS Radoo Shad<
OM" lJOAdoI matnx pnnIe<. PTc-64, C-64 ptIflltlf OOIoll~

SI6000 K2EEK.CO~. 76 N Broadway, Hicl<s'o'III.t.
""V 11801.

CSl C....RDS. Fast QU9hlYservice Samples $1.00tref\onll8tlle
'""" OIdef) , WOfrPol_ SeMces. 16 Ken! [)moe.Fo~,
Hockes8ln. DE 19707

ANG UILLA- VP2E: Efhc iency ham eoenrrent sleeps 2 to 4,
t"bander, ""fl",al 1D- 160M Details, ca ll VP2EHF 809-497-
zreo

OX OSl'.. TttE MOO U ST.a No.:Mr Mel on 3.5 If'ICI'l cMk we
-'<e QIII1Ifll;llhe OSL cams as ...-.ch fI.-l as ee OSO ItSelf
0- 5000 0Sl....-.agars. Updaled..., p.JbIishe(l morrItlIy.
S25I'/T1USA 00sI< --.n. fNer 19 .000 rouIeS. SI2/USA The
W6G0'K6HHD 0Sl Manager Us!. POe 7OOC. RtoLA:M. CA
seera
ANALLY HE....R TttOSE UNREADABLE SIGNALS burlGd in
notse , heterodynes , l Uf\Sr-<JppefS REVOLUTION ....RY JPS
AUdIO Fillers, DIgIta l S,gnal Processing NIR· 1Q; for CW/SSB
salell,'e moonbounce redUClOO 0/ white. i9 n,tlOO, POW8fhne,
Sleady SIalic. and mullllleteroctyoe 1000seS $329 95 OELlV·
ERl2000l" lSI ~alU S,I (Elsewhere S350) 001'.I, serne FOR
.IPSCLONES'~edDealer 2. hour OIders 1-800-328-
• 773 RFAo I UllI Catalog -.cl3 S/.afT'p> DAVIS RF Co..
P O Boo:230-0,c..e,MA0174f

AECEMM3TUeES, Used.Guaranl-' UnderS28!i s.ns.
6 lor $10. CO. OST. HR. Ham 0-. Books, ParTs LSASE 10
Don Marz. 47 Hazel Drwe. Pil\1;bUf\fl, PI'. 15228

P..,klllClulter lor OX.,. al>d Co nt••t..-.l Mull i·use-r , mulh-
node r>etwork ing sottwere reenses real-l ime messaging, eo·
nouncements. OX a~s , elmail. linking , and much more Up
lO64 users can cornecl to \'OJr node using a rad io,TNC. and
PC 01 IefTTlnal Hardwa,e also available Pavillion Sohwate. 5
Mt Ib,ral Ave .~. "" 01]52 (508-77'9--5054, Of
FA:1. 506--46O-QI 1J

TESLA: Man wtoo, 1;jo.i$SSed Niagala Fab ceoeee hrsIOry
N;poIyphasesystem. S9.95postpeod Marc SeoIer .Pn.O . So><
32-0, Konqston. RI 02881

•
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ARUBA conAGE FOR RENT: 2 tJ(lr • •8doo room"" "II and
a olei... Wr.-Al6V

ELECtltONTU BESl Buy& sell , Dail)' E~tronics , 1091 4 NE
39Itl SI .B·6, veoccover.WA 98682 (206-89&-8856. 800-34&
6667 ; FAX 206-896--5476)

PYRAMIO POWER SUPPUES" BEL-MERn" MUl.TlMETEA
SAL£. .... .-..a .. at la'1I8'" pnces For tl1f!' .sero:l SASE
lOMAEngo_ ''ll , 2521 W La~, l.InII K, .......--n.CA

"""

EMBROIDERED EMBLEMS. Enameled Club Pm ~ Custom
D9sIgned F'ee Into· Lane 4 A_ Of" Box451591CO Su'lrllile
A. 33345 C3O>742-0009 FAX 305-W2-5854)

IBMSHAREWAREl Huge"-':IIOn' $ 1 oo 00Sk' 35C spec.atsr
Catalog $ 100 PMA-HS, Bo_ 2424. Sconsda... AZ 852S2

HIGH QUALITY P€RSONAL OSLs $f1$u re grealer re turns
'C<JSIG'TllZl! one 01 26 standard tonnats, Of your OWfllJr"qoe

design FREE ",Io--t>lld<el (75e stamp llppfeCiatedl CHES­
TER OSL'., Dept C, 2 S C:llfh&.Cer. Empona , K$ 66801
(316-342-8792. FAX 316--342-47051

ELEGA NT OSL CAROS AT LOW PRICES, Sa mples $ 1 (re·
lundab~ With order), MCO, Dept. C44. t639 Fordham Way,
Moontaln View, CA 94040

QSL SAMPLES 50 cents Samcards, 48 Monte Carlo Dfive.
Pittsburgh, PA 15239

6--10 GHI Newsletter SASE 80.685, HO/bfOOl<, AZ~

·PR' CRYSfALS: Pelersen RadIO~, IOC.. 2735 Av­
en.oe ' A,· COunc. Bluffs. Iowa 51501 (1:712-323-7539)

SATELLtTEEQI..IIF'tENT:NEW25' LNB$67~. r- KuS89 00
GalIIof -..hoIesaIe prce list Sale/hI. WarehOuse , Tocson ,
Anronll (I~I-6534, FA:JI. 002-624.1629)

KENWOOD AUTHOR IZED REPAIR Also ICOM and Yaelu
Groton Electronics, 506-448-3322

COAX SALE! Top quality R02 l31U (Beioen 8267 e QUiv .......
$ 29per fOOl Sold by metoor. 100 fool minimum Call TEXAS
TOWf RS, 800-272-3467

LICENSE PLATE FRAMES custom 1TI8de...."1'01'_and
C ' Q' I. S9~ '*" 5290 ~'llCCIId r-.B'llS.-.::lJde
1'01' CCUllY IPI Aulhonzf!d lor AARL ..a dub badges. For
i iIooi'NltlOl"l tollaCt R & J FisI EJ"""P' II . S366 Ca-TwJo Relll.
RMlrsode, e-om.a 925m (9(9.360-0961, fA:JI. ' 900-685­troO,

CODECK~ Morse (;.Me Tr..-..g F_ c.OS Fast.
Fl6\ Easy, lne_pensive , $1199 pIoA $1 SO~ IJCI
VISA ME, 3 164 Cahaba 1-IeoghIa~. BornwIgtwn. AL
35243 (2lJl).967-6122, FA:JI. 970-0622)

HEATHKn FANS! Rei,IOI!bei ltI8Ul you had building them
antll8am llDOulltl8 company's history '" Itoroes and pctu-es
124pages 59 95($10.71 inWA) HealhNostalg18, 4320 1961h
&N, L)"l"WOOd. WA 90036-67$4

WANTED.send us your OSL card and . '. enlafllf! and trans­
fer . in ongonaIlXlior to a qualI1y T-$IWt Only$12.95~ 53
s & h Availablll in Sm. Mea, Lg. XLg . )(XLg (XXI.. lKklIIJct ....
$2) eav-s <:tIeCt<, I.b>ey Order . CBI. or F'et$onaI ChecI<
(lKklIIJctllll 14 d8VS doli' "" f lor PtIlto" o.d<) TIIIoiephorIe
203-233-72n . FA:JI. 203-236-3719. PtIlu llll<ledf'toct:l , DepI
B. PO Box 3702-44, Well t-Iartlon"t, CT06137

lC-W2IAT
New

ZMl440MHl
H andheld

Ie-281H
2M Mobile

Jil THE CHOKER 11i

Just plug it in and no more Telephone
R.F.I.. Tested with 1500 watts +++!

It reatly works! !! Patented .
Send only S17.OD each

T.F, I. 1947 S, Wadsworth Blvd.
Suite 231 Lakewood, CO 80227

(303) 287-0944

Flash cares NO ViC e ltt ru eXTRA rnecry. Key·woros
uodedined, COMPACT· EAS Y Over 2000.. s e ts in us e
Ide al for be ginners , XYLs & childre n {& O Ms too' l

NOVICE S11.IlS §
TECHNICIAN S10,IlS . Order Tod.yl :::_,•• _
GENERAL SIl.IlS . nom ""i'!PI'" ;;eo=- :
ADVANCED $15.115 . .... . _

EXTRA $IUS VIS S T U DY G U ID ES

51 '11 " "1100 P .O. BOX 173n
~Of_· ....oa HATTIESBUR G • • S .....
~-

UHF REPEATER
CIRCLE 135 ON READER SERVICE CARD

QUICK AND SIMPLE! ! !

•
AssentII';~OOCle ltlil alsp~~ lIXall(Jll (lj¥Jr~ n RiW

rnl'.llD"I Yoo rMl see (a1Lin Bilwy, HEX. OCT. or DecitnlI~
~ II!~ 01 d1_ J$lo!:d. lWiIIl noo-prlltirJ;J bfe$ ISsPu:s or
qmd. rtU c/loil::t Ard more
ea.n Ole octUlefll:I!!$ 01 Illy gMln~ 0I1;hn;B II Illy moon 01

'VIM iIldlwllol..8I:iId ltlySial iIlllIImes 01 .... 0IDlIfeIa5 b'
~ 01 ...., • ll'OUII'ty to Ihe OCCU/reo'll:e lOl3e escape
SQl!IUS. _ bII~ •Ao:e_ItqI- sm.s. r:::- .,Ia_...~

ltl!.,.IrIIIIgiIClG$ ""'".111 fiISy klllSl!. list.....STIlI cIesqIIC
1m UlliIurbbIe, e>MllClecl AAM tI\lis.ifllj, IZSi :spetifit IlUlle UIle
n;UlrxI, S39 95 ' 52 00 $IlIppirIQ, CII!li or IIIllI'l!f' Older

P .O . B o a 4675, Aust in , T X 7 8765-4675.

HFBASE
HANDHELDS

V/UHF MOBILES
RECEIVERS

ALL YOUR FAVORITE
ACCESSORIES

o
ICOM
IC-737

All Band All Mode
HF Transceiver

. -AiThe Worldof Ham Rad IO ~ . <)

and CALLSIGN'Database~
1M World of Ham Radio CD-ROM which is dedicaIed
10amaleUr I'ildio software, now incllldc:s the FCC ham
call sign da1abase. Scan over 750,000 US ham cal ls in
just seoorw.Is willi CAllSIGN. You will ha~ the li ltst
rele"",,I in ham radio IIlIftw are IJomall 0\'« the World
al your fingert ip', using CDVlEW to guide you while
viewing over 7,000 IBM Iilel , over 1,000 radio mods,
and thousands ofSWL &e<juencies. USA shipping $3,
Foreign air $5, Arnsofl. PO Box 666 New Cumberland
PA 1707()-0666 USA, FlCSimile orders: 711.938-6767

AmSoft 717.~$4
VIS4 ""'0 CD-ROM

CIRCLE 81 ON READER SERVICE CAAO

PeSoarda
2110 14th Ave SOuth

Birmingham. AL 35205
Phone (600) 473-7221 / BSS - FAX (205) 933-29~

The Radio Place
..

5675A Power Inn RD. Sacramento CA . 95824 ;~,
'- . ~ 916-387·0730 Mon.-Fri. 9 -5:30PT Sat. 1O-5:30PT Fax 916-387-0744~

r,;;;;;;;;;;;;;;;;;;;;;c;'RC;;"=":;ON~"R1EAOERrSo'0MC<::::=oCA=R:o ::::-_1

IPI:Eotlrtlal
PCB Art Made Easy !

"Creale and Revise PCB Ar1 In a FI"h"
software for

Layout · Autoroule • Schemallc
SUPfl'Ol'lTS ALL VIDEO MOOES
LIBRARIES· GERBER OUTPUT

MAKE YOUR OWN FILMS WITH IX LASER ART
G...llo. all prI nl.cl circuit board proj.cll l

CIRClE 12 ON READER SERVICE CARO

SERIES MODE
Powerline surge protection

• EFFECTIVE-- required protection fur
interconnected or networked equipment

• REUABU -- non-sacrificial design
• SAfE-- Uses no MOVs
Awa,d winning Series Mode technology
eliminates the destructive energy of surge
voltageand surge current!
call or write tor full details today. Ask about
your ham operator/club discount.

ZeroSurge Int.
944 State At 12 Frenchtown NJ 08825
(908) 996·7700 fAX (908) 996·7773

Make high quality UHFrepeaters from
GEMaslers II mobiles!

• 40 Watt MObile-Radio o n ly $ 199
• Ou p le ll ing a nd t un ing Information $ 12

(Information without radio purchase $40)

Versatel Communications
Orders 1-800-456-5 548 For into. 307· 266· 1700

P.O. Box 4012' Casper, Wyoming 82604

Fast & Fun G5RV QuicKits'.. ""..-

XX:O: CABLE TV TURN-ONS XXXX, KfI5 "'" etops lor eatlI&
~llf. ere easy to nslall and use They '" tom on yo.J/f

cable boJ< 10 \tIeIr lui abOrty lor as 1or'll8S \'011 II1Sl may IllsI
ca~ TAZ Electromcs for the best prell'll and g...aranteed I I
~Ity 1-80CJ-S00.8532; l -a00-800-9521

BROWNIE'S OSLI: Cataiog arid samples $ 1,OO (re1lJrlda b~)

3035 Lehigh St. AI~ntCM'n, PA 18 103

DXel1 say THE OX BULLETIN lathe mosl accurale , nme ly,
and comple1e SOOfce ot OX news llva lletlle $42 lor 50 week·
I)' is8u&s, MaslereardfVl$8. or checl< to 80. SOC. Fu~on, CA
95439--0050 C7Q7-5Zl-1oo1) . 5arnpIet free

THE ANT FARM Qullily.~ ll'Iter'o'IaS at.­
lIOI"I&bl& pnceI' Our47_toor Ior'll M8-2A o:::t:Nen .. t-F bands,
tully liOIIId. not a I<1L c:Ny $40 00 0Pd '" 48 SASE lor cat­
aIog POB3196, wesece-ee. PA 18106

EM8AOIDEREO EMBlEMS, £ r., lie d F'ln$. Y<X)If DesIgn,
free Booklel AT PalchCo , 0epI 67. P O Bcn<682, l.iIlI&ton.
NH 03661 (603 4~4 3423, fA:JI. MJ ' " 2371}

CIRCLE 145 ON READER SERVICE CARD
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BANDMASTEA OU "'OS ", Wo1dwJde Serv;ce. UHF. VHF.
I-F. AJl.Fbergiass. Free catalog ME. 31601 Cahaoa Iteigl ltS
Rca:I. 1lom'.iQl'IlIffl. AL 35243(205-967-6122; FAX 91().{)622)

CONCENTR...TOR SOl.AR CELLS: Hogh--eIllCletlCY cob
taled 812llmlI or «rna 5S5m¥ in Oorecl SI.I'IIight ..... 0Ulpul up
ID __ a'l'(lS 81 close ID one YOII P8I' eel wflo:In USfl('l -...en
~ IlIns and a good '-at _ . Data sheel: inck.oOed
Sl .25"""$2.50each. $5.00 tTWWnl.m.SASE to: ../<ImesCartet.
P O Boo: 23243. s.. JoGe,CA95193

R.F. TRANSISTORS AND TUBES We carry latga inYerl1or',
2SC 1969. 2$C2166. 2SC2312 ,2SC2B79. 2SC229O. MAf"45S.
6KV6. 6,JTGA. 6 1468 WESTGATE 8O().213--4563.

NEW Two MeIer Mobile Antenns Plltlern Swltc tler $42.95.
M"," Code Computet Inlerls.,.. lor IBM or COCO $4!l95
r -ee IBM or COCO shareware and Ham Catalog . Dynamic
EleCtronic'. Box 696, HartoolNj, AL 35640 {205·773--2756, FAX
205- 773--7295),

OSL CARDS: S1.YIdard and custom, YOOt iOeas or oo~. h ·
ceIIent QU&IIty .Foil slaft'4linllavaililble.Many designs end lYPB
styles Catalog and~ SI . retLn:S8ble .WIIUns. Dept . B.
Boo: 787. Alascadero. CA 93423

DACRON ROPE; WHY RISK F",ILURES WlIfl aerlal sup­
pOrtS? Slrong. hlgh IN tesost¥ll tlOI'I-$ltefct> Uoioftary~
bIIck OOUBL£ (.......e OUt compe\ItOtS. single) bflllded
C/ectcWI. J.I32 n;:tI (S O&If! ). 3.'16 inth no lb. test ($ 1MI ).
5/16 1f1Ch (S 1&'11), DAVIS RF CO 2C-HOUR ORDERS 1-8X).
328-4m.CODE 1356.

COMING NEXT MONTH•••

The "OLDEST"
New NAME
On the Air!

Also See Us at DAYTON· Booth #627
TllE OX ..... GAZlNE e your bHnontI'IIy Ttcl<eI to the excltlng
WOfI(Iol OK OXped'llonS. Revlew• • AwardS. OSL Inlormahon.
News. and Opinions . 64 well-i!lUSltBted \I1oss)t pages. On~
$l5!yea' sample $2. Box 5OC. F~lIon. CA 96439-0050 (707·
523--100 1)

AMI GA. MACINTOSH, ATARI KlJXElST Amateu r Radio PO
sotIwara 54 OOIdisk. Two-slamp SASE bt;ngs ca talog . SPEC·
IFY COMPUTER' Kinet IC DeS-igns Hamwa re, Box 1646.
Orlll"lQB PI< • FL 321137·1646

C"'LL SIGNDEC"'''' 1·1/4 inch """". ",,¥chBtoctetS. appIIe$
to at auto WII"ldow. $5 00 DCALL 2102 Wa!etboly Or.•
U1 _.OH~no

THIS MONTH'S GOODIE FROM THE CANOY STORE
KENWOOD .....n ..T

a 12 oz. C..CHE VALLU GClURIoET HONEY
.M~

Slmll. Solving. on AEA. _ . A""",. Y. ....
ennnc..tl. AM""". EIC. All L .T.o.

tELEX HY-G4J1oI T2X 1Pi7.oo
0- oo:w H " _, .. ,.--. e->o F08 P.._

_ . !lo>o<ooIs .. ....... ADS~... F.. _..."_~..

~.-iROC f TodiilY (208) 852-0830
- - ROSS IIISTIIlIIU1llOG cow'....Y

'" - 7ts.__.-."". aJ;2U
H<IutI T...-Ffl, N · -.2 0..- SoI."_.

Mum·Bend Ro.mot" S ....dI~
TRANSCEIVER BANDPASS FILTERS

NEWt 6-Band (HIO·10), 200+ Watts

MODEL 600
p.,.lttve Of Negative Keying __

.... $229.~ "H ~

Dun~tar 5031397·2918
~, FAX Of C8II tor 1m'<I1n/or"­

P.O. Box 37, $t. Helens, OR 97051

~
Sensible Solutions (800) 538-0001

PO Bax 474 VISA end MeeI8ICerd "''''''8PI'M
Mlddlet::a_n, N.J 0774B e-S-U.AI[)ey1ofI

fI'OI14el! 5081 o" l el* u .e, -..cl c.neda BooV'o 489

UUlgyow ~""f"",,*""''''"'DOl8id,~voIoe_oI~MCkI ~ TlIra
w.IIOIlo0' ........ItI~~IoJowftg, ... WQ2OPALOIl" I ~V7 '-t~w.tIien

....ely Inltldt'*r_ ...d obfed: lIl1ei' den, l.llg.......QMevou d*. ie .........m...
""""*llI~....~ tor8AM, Bld\I. ' , AMSOFT. ORZ end JC()M _ t-M, end~-.....___.._eatI'''' '*".. '*-- Wi'- tor ..... ~tIoo1Mliui. perhf, or ll~. deoRO hfIl_1l88
lIO')7I7aa. Oema .... 'He........ 56-00. You .. get. IUIO )'OII .....duM...... or
or"'" 55.00 t;r.. 0M00. Of IlOlDIrou~ get_ -:lI'kl ''''C>M*'tolI'''~_A.. end
' c~ ' s _1lOCIf ",_or _. "'-....Ioeydl tIPt IIlnlllI :;1' s .............. c ... t;r
ontr 18llJli5.' 0(/' I se...- HI" 1olUW". ,',tl, t;r13llJli5. anll T"- LogRIo Ia- iii_tHe FREE too!l
_ B8Sl 8M .. ApoI 1M QST. "-'47 ............ fWIo ~...__ anll'JloK:08'-... ' *:=,;:-
Pree ARRL Me",ber-.hlp Free WBCJO GSL Mgr Llat::

Call Or Writ::. Far Oet::.II.

Ntckel.c.dmlum, Alkaline, Ulhlum,
sealed Lead Acid For Radios, Computers,
Etc. And All Ponable Equipment

YOU NEED BATIERIES?
WE'VE GOT BATIERIES!
CAll US FOR FREE CATALOG

BATTERIES

CIRCLE 1.... ON READER SERVICE CARD

I --1~ E.H.YOST & CO.
k:::'~ " ..,", ~ 7344 TETIVA RD.
~~ \',z'J SAUKCITY, WI53583

~~Y (608) 643-3194
~./ FAX 608-643-«39

SENTECH, INC.
P.O. BOX 21.

RIVERVIEW. FL saMe

...."
"4.16

"e."
a' ....
aU2..
a.....

CIRCLE 118 ON READER SERVICE CAIlO

PHONE .,~n''''l0 FAX ""1'04'22

LOW Il...NO 1lIONlTOR: «l - 80 - 160 MeIet DX·BfS MagilDnI&.
12....- US . $2HlOf;• .OX. $36 CQ'yt. VlSAMasletCatd
Lance Ji:;h.IOh 1llgital Gt~. P O Boo: 1(W7,~
C080107(~).

WmtED Noslalgic ham ""OUd like to tllSlOte and ope<a1.
'/OS W1\8Qll ,ece' ''l>"1>. It .....,.t"" •.or 1t1lll$C<!' '''-S Imm ee
195Oto 1975 _ . AJ makes end models cotiidBled Please
_ W84U-1. 60 1 Black Cal< BM:l .. SUI ' . '." ..... SC 29485
AJ onqo..-. woI f)e 1Wl-...cl

RENEW YOUR LOVE OF TllE STARS. Cleat Skies News­
lenBf. a hands-Otl guide for lIfT\iItOOl" &S!tOfIOtTIeO;. Fme sam­
ple _ 10464 Clalterronl MesII BM:l _222. s.. Diego,CA
92124 (6 19-28l).3003),

HAM VACAllON Rent 4 bedtoom MI. Chalet home ,n
SpectacuIat Colorado Rod<le$. Rog oncwed. $450 week~,

Latge SASE W9LSD. Ken , Box 156, Buena VlSla, CO 6 1211
(719-395-6&47) ,

1,0, TIMERS, Countdown alarm with LCD, no louc h auto
rs-sBllaU10 resta rt . Batlery power&d Cl~artz approx. 2·1/2 x 2·
1/2 x 112 inch. $35 Shipped Curbs Epps . K84WUB, 1553
Macktlfej A~ . Sarasota, FL 34237 (813--955-9243),

PICTURE OSL CARDS 01 your ahack. etc.. ttom yout photo or
blacl< .... lIttWOtI<. 500 $28.00. 1000 $44.50 , AIsonon-piclUta
cardS, Cuslom-printed cards , send IlpeCdlCllllons lot estr­
mMe. SlInd 2 li1aft1PS lot -..stl'aled IilBfalute Genetoos sam­
ple lui 12 00. hall poond of I8f'I'lI)le8 $3 00 RAUM';. 8617
Ord\WlJ Roed. Coopetsbu-g, PA 18036 FAX Of phone 2 15--­
679-7236

TUBE$,~ s.n'a, e1C" Catalog sun NAO
Elece'0tXS. P 0 Boo: 352924-C. TOIklO. OH 43635-2924

I-F AMPLFlER KIT. 14 vee, 4-2SC2879. 600 wan. $194 00
SASE to K04YOC. 7824 Tituon Dr.. LMgO. FL 34043

.....ATEUR RADIO REPAIRIIl Mosl makes. reasonable Dan
Rupe, W7HBF. 1302 South Uplands Dr . Camano. WA 98292
(206-367·3558)

1COU·781 AAFfLE: One ho.ndted Ttcl<ets ONlY at $100 a
piece Drawing 10 be held at 3 PM Qf1 .k.Jne 24 et the FIC 01
.HS 22 In NYC.Tocl<el/Quesbons W82JKJ ,FIG atJHS22.POe
1052. New Yorl< . NY l C()(l2 PI'lone 1)16-674--4072. FAX 516­
674-96()(l
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'129'~ """:;::."1"".
~ AlONE

n",~
HUMIOIrl' I BUCI£T

F;;;,:I Th:m,UUIl[~" tV RAIN GAUG E
for MoMa, II SSgt5 ':'e'::tg~~a.1
Modol 1l169 '~ _ 7520

CIRCLE 18 ON READER SERVICE CARD

FREE copy OF~....s. A $lO(yIeIter dedicated 10
~ hafns ..... I!W' many e>poIOoellces. 0: -.:l $1 00
(,e/undabIe """" Older) and IMm~ all OLI' p<0duCtS.
HalnAclvenlure$------Hol, 26037 W 220Ih Ten , Spo.:gr... K.1n-

-"""
TH E COMPE11T1VE EDG E FROM K1EA SOFTWARE, cr-.
lhe ullimate cones software. RlJI1& 13 contests, inlertaces 10
mosl transce"",r&. sacaetciuetee. logging and OSL prog rams,
$69 95 plus $3 SIH For voceess contesl ing add the OIlP dig­
ilal voice prOC8$W' boald. $29995 plus S5 S/H Interface
cabIo (specoly radio) $44.95. O:<:ler bnot 5OB--719-5054 or FAX
5lJS-46O.6211 MCMSAaccepted K lEASoIrwtwe.5M1 R<JvaI
Ave .MarIto:IrouQh MAOl752

us N. FlAMEPROOF KEY. JIK:lSt1955 packl$EO lXllhQped.
15 p;:ge lilt1eltgraph ilEITIS. ott.- eleclncaIs. 'l00 pIuS 2
$lamps Dr .......,60Sea_Ten_.NootripOll.NY11768

PROLOG Cst. MANAGE R OATABASE forPC. o..d< Access
to 34-1))0 ' 0018'$ plus Preli></B8a'ong intormalion Rootll$/ Pre­
fixes can be ed,ted /ad ded . Update w bscnpbons availab le
$20 Shipped Spe<: ily 3 S'--i 1 44Mf72OK )/5 2S·-i 1 2M). DATA­
MATRIX. 5560 Jackson LOOIl , RIO Rancho. NM 87124 (505­
892·5669)

CARRIZO SOLAR
CORPORATION

Pre-Owned Photovoltaics

Framed or Unframed
Super Golds, Golds,
Bronzes & Coppers

Available from dealers

800-776-6718

ROBERT HALL ELECTRO:-lICS
.-\\1.-\ TH 'R RADIO REPAIR

I fIMl \ICII:EE RO,4-!)
SL'ITE .\

SAS JeISE, CA '~ I I'"

44011) 729-8200

~t'tl\ All 900 QUESTIONS!

FCC Commercial
General

Radiotelephone
Operator License

5 12 9 5
Only Postpaid

Complete FCC Element 1 and 3 question pools.

Answer 75 out of 100 questions and
Become an FCC licensed

Eleeuonlc Technician

CIRCLE 136 ON READER SERVICE CARD

150 • CO • April 1994

$289 2 Element Complete
Complete Kits , Parts and Custom

Building For Quads From 40m to 44QMH
Remember You r Ideas cee Become Reality.

UPS Shippable

Wayne Carroll - "The QSL Man"
682 Mt. Pleasant Road

Monetta, SC 29105 U.S.A.
Phone or FAX (803) 685-7117

IOCIu<lt>S I"" "l1ast cable box ar>d satellite (PLUS, a·MAC) l,wS
Lot. 01 &Cl'Iemalic. and ch oD hIeI (all new). boJINll•. ECM's, etc
ONLY"996 Out best ye1. Olhel Pay TV edJho....,~ '-5
iall do"--'l) S l5!15 eoch T"'~W>zZBtd VCIIP\.US
'\!lCkJrlO $15.96. SllIfIIQS~Lnde<$600 $1296 w_,
e- HacI<.o'lO $12.95~ Vo<I8O $1995 At>y~ 95 0'
0452.95 ScI.I"'II_~ S29 95. sc.o.I"'II_
f_ cw.. t t761*;11l5f SJ9ll1!i E... "-'II~__ i'I'I(ln'

$12995 n:t...- ..... . ib"-.I C<MIog$l COO's_
CJK Add 56

HI-PERFORMANCE DIPOLES- . ,.: . " ; ..;: .. _ :.: - .­_... -. .. ....~ ...-_.-....._....-.... __.._v _-_ .. ----_.-_ ._ __OCI..eoo "'"- _.....-.. -""- --.. - ., _.- ----- _ "I, _ ,..._ PO- _---".- ....- _ _ ·'L _
_ _ ,. ,L_-.M---I.__ "'_ ._. ,,,_,,,1 , ' "_.. .._-- --_..,. -..........-.

1011.. .-..-.:t,o_

CIRCLE 140 ON READER SERVICE CARD

"ONlX'Ir us, A NTERo,;An ONAL
CALL Duu:crOA'i

ova A MILLION CALL SHiNS
Hamcal l online service gives~ ALL hams
via your computer & modem. UplJated each
month!~S29.95 per year. Unlimited U5e­
24 bours----.oay - you pay fortbc phone call.
1OO:212_S621 ' 103:194- '777 • FAX 10):194-9 141

E73 "~g':~S.T~'J eEl'"_..... ....--,.",

"'NIATlJRE MORSE KEYS Ide8lcoIectOISilem~
ry Doxed E;. ·SouIh AIncan IMolMy LimoIed SlOe!< lIVlIIIaIJIe
S2500pluS 53 OOsroppoog~ by vee.~d 01
ow-.. 07aft. Contl:cI Marc. ZStiHZ.lJIl'lIl EleCD CIO ICS. P 0 Bca
707, E!efgvleo. 2012, Republic 01 SouIh Alnca; 01 27·1 1-44<l­
0444 (Pf'000'8). 27· I 1-444.Qo159 (FAX)

YOUR CALL SIGN metat lag. ExcelIenlID. 53 case wtTllSASE,
Hoskins, KI7TH, Box 3, Glendale, AZ 853 11,

1994 CALLBooKS Nor1tl Ame-rocen, $25.95. Inlernahonal
$25.95 Both. $4995 199-4 ARRL HANDBOOK S23 95
POSTPAIO. AA&EE---CalibOCll< Doslrlbutot. 16832 'MWIwrodI
C4. RerroIa. CA 92065 (61g.78Q..3674)

IolARINE ELEc-moMCS COMPANY lor saM Cl'" '9'og
"""". WofI<.l!Ml)e Iravel LMge oncome Prioe' $1501< PI'1cro>
31Q-<l92-6336

HAMMARLUNO FAC10RY ORIGiNAl Parts InvenlOIy, Man·
uals ,Technical. PrornollonaIll1eralufe from 1930 to 197I ~I
complele 101 on ly, $1000.00, Wayne Cordell, 770 New Stock
so.. Weaverville, NC 28787 1704-645--7070).

!COM R-7100 Ow....: Tired 01 thaI annoy'ng reilly cIoclorog
eaen tOneltl8 squelc:n opens? ThenWl"i18 \of compIeltt 1I'lSlruc­
lIOnS \of a stnpIeandeleganl $OUlOIl wnen &rablas ee-eee
Rerrcle" outpuI8Uk'rniIbcaIIy when reo: WI use No ....., no
tuu. and roP8Rllr~edl Send S5 OOIll-R-7100 l,bj, . p 0
Bo:o 671. a-l18ld. U063006

ootn" BUY TEST CHIPS Make'fClOJlOWll. ~1!lClru<: ­

lJOI>S on how~ . dOI'Ie Star 6 & 7. TOC 5503. 5507 sctIware,
esc This informatiOll is 101 educalional PUfp0se5 only. No New
YOI!< sales $ 150 Call 718-324-5622,

LAMBDA AMATEUR RADIO CL UB Inlernattonal for gay and
lI!'sOian hams. Bo. 24810, Pholad8lptNa. PA 19130 {215-978­
<ARC}

PORTABL E SATEL1JTE ANTENNA: Complete 3 tool KU
t:ler1Cl sysieOTl. FOIlree ......1,-...1 pad<ag8 lP:l pncng_
R C OostroblArog. eo. 502. SoIMlBend, IN 46624 Q!lOIl:l219­
zse-erts
ROSS' $$$$ NEW April (ONLY) SPECIALS. Saw !me and
money. Have model rournbe.- and manutacl\Jler 'eady when
I'OLI call or wrtte.KENWOOD Pa- l0 $37 ,00. jR.751A $6IS,oo,
AT.5O$295 5O, PB-12$50.oo. AEA CaU, ALINCO Call. YAESU
Ca ll ICOM Della lA $920.00. BP·23 $30.00, Bp· 22 $14.00,
AS1RQN Call MFJ 8156 SSO OO KANTRQNICS Call BARK­
ER &. WILLIAMSON Call. BENCHER Call. BUTIERNUl Cal
CUSHCRAFT A3NS $25500, R7 S350. TElEX HY-GAIN CaL
KLM Call RFCONCEPTS Cal MIRAGE Call LARSEN Cal.
AU UMilEO TIME OfFERS Ower 9035 ham-f--.:l iIIoms on
IIOCk tor.,'1«1' I' BIIh:pment ,,*"""' .ad. Pnces(:WI.FOB
1'les1o:1. HoursT~9oo106.00. 9.0010200 PM
MondaysCkleed $aturday &. $u"od8y ROSS ~IBUTING
COMPANY, 78 SOuth State, PreIloo. lOIho 83263 (208-852­
oean
KENWCXlO TS·930S/AT xCVT wtc-N l ilW5, minI, $ 1200. Me·
42$ 8·p<n scanning m'ke , $25 . Duane HeIse/M6EE. 16832
Wlllrlw"ld, Ramona , CA 92065 1619:789-3674)

KENWOOD TRANSCEIVERS. TS-830S $6IXI. T5-530S S5OO.
T5-820S $4 75. T$-52OSE 537S, rs-ecs $6IXI AcC!Li7leS
ee K1BW,508-537.7195

WANl£O'~HA· IOWatmtM"opI:hef, Drake R71B11oMS7
c., pdcllP W_HA-l0"~lJSAo<DC.-ea Bill
Sl IOll """"I, KO<lAF, R1 4 Bo:o 79. e..st Bend, NC 27018 (910­
699 8699)

Say You saw It In CO



WANTED: Mc intosh and Maran!.! tube Hi·F; Q(lar, any ccocn­
tlOll$ A;oo. older FENDER and GIBSON eleCtfic gu itarS/amps
Frri Czaja , AI9T. 8968 W FOfest Horne 14, Greenfiekl, W1
5322ll (414-529--9395)

ZENITH Z·TAC ST·1000 10 ST-1690 new repei'·!est kit S3595
p1us~,Kd onetudes: two ~t dl'PS (one.....1oeccoe onIynon­
scrambled~$; !he Olher wiN cl9code all channels). com­
ple10 ilust,stBd instruetiol"o5, trOUlllB-SIlDOIrng guiOB. pans
CfOSS-fetBfence and h.6Iction st.Bt ,Fo' ,epa;'ng and testong
odot, COO, we,VU GaIIIlO5-963-0715

2 FOOT SATEUJTE ANTENNA c:anpleIe KU band system
S29995. R C C/IsIrIllubng CO.. 21!H36-5776

so FlA,Orn 3 T"""""I, 38R12BA. spkt pIaJl , pool, 5 9ICfBS

40 miles BilSI 0/ Sar_ No CAM $16OK, 0eIaiIf KM40S.
cal 813-993-3171 atIBf 180l11ocal

OFACIAl. IOTA DATABASE 0es0gnaI0r, OesoopbOi" l.c1r9
Lat SpecoIy Wordperfect 50. Wortlslar 33. ASCII 58.50
stooppfId SpecoIy 3 5·-(1 44Ml72llK)'!> 25"-(1 2MI OATAMA­
TRUe,5560~ tcoc. Ro IWleho. """ 87124 (!50!5 esa­
-I

MICROWAVE
New Products For 1994
TRANSVERTER KITS

50 thru 432 MHz
10 GHz Soon!!

903 thru 5760 MHz still available

COMPONENTS!
Coax relays, GaAsFETS, ch ip caps &
resistors, MMIC's, modules, PCB's,
boxes, trimmers, feedthru's, diodes,

cable, connectors, more!
Write For Free catalOg

Down East Microwave
RR1 ,Box 2310 ~
Troy, ME 04981 ~

Phone 201-948--3141 Fex 201-948--5151

01 oopying high·speed CWoDo you /mow
/he 00de bot slill miss /ellen dvring ex"""
or on the air? Start copying cw OJ

WMlsJ Ourp"""" meIhods Ieod> you
how.Noviallo 22 wpm. Four 6O-min
cosseI1es &~ ill5lrvdiom. ORDER
TODAYI ""' QSO-Masler 1fT": $29.95 +
$4.00 S&I/. (Chec*, M.D., MC/VISoIJ
AVCINNOVATJONS, Inc. Dept. 2C,
P.O. 80>< 20491, IncIpIs, IN4.1220
I'. N, M,"'" OH. "'.... odd """ m)
High quality courses since 1985/

$269..-
6010-,B
It. 0tI [)bciI1Ny.
Vero Beadl. R. 32967

(407) 778·3728
COI111BciIllnquirin~

If you're IooIdng for an antenna mat
can outperform the others and give
you tile edge, you're looking lor a
1iAP. The Eagle OX·VI is the newest
offering trom the people who revoIu­
tionilad antenna design, eliminated
earth loss and put your power
where it counts. The new ~
answers your toughest demands ­
lor optimum efficiency in tight
places. Ground, pole, roo! or tower
mount Pullt up. Tum it on, No tun­
in;. Mo frust:J atkll GAP deIiYers
IlYel)'thing bul. tile has* And­
GAP deIi..el satatraction of thecost
01 the "so-called" C(lR'4lelitiorL

The Ellil. Dx-YI
__ 1~1"Ulll"

ClRCU: 15 ON READE R SERVICE CARD

tOOOQSLs
priced 'rom

$289 5
.,.IIM,;:','\is

.... :;;;;.00'
Y.I~r.l.o.IN 46383 SUIl""
21. 465-7128 F.x 21. 464-7333

Yes. ••the ans~erIs GAPS
rev 1'18_ Eagle.

An Antenna lor limited space
that doesn't limit my ability?

AI'"
.... I

W .... .......

......

CIRCLE JOON READER SERVICE CARD

, .
WIIIflEII CAIl.f • Fn • -.II . _ "
.... IIiIIJ ... 5Mt.P· ...... 1.1 • U 8111­
·~DoIfI~ $199.95
• 36-Ow"naI Dish~ SK9.95
• 2O-Ol8meI DolfI~ St24Jil!S._ C inI_... _ .....
. ..._~ ':-1__
• c.I . _ fSAS( )" __c--.

PlRJ.l'S.TEaI B.K I iiWCS
DIoftsr- 1'.4." asu • • I ' P .u IS2SZ
~ _ 110.,.,. f11II er.- ,-rv _ . ...._..-.-.._.....

Be a Ham Operator
without learning Morse Code!
NO CODE TECHNICIANu~ $29
0uestJ0ns! Home study course 95
contarns 200-pg. textbook, FCC
Ruills & IBM compatible soflwa,., _--VlSAar~"""""', (10 . _

TDII fret 1-800-669-9594 .....13"'-
TheW5YI Group, BoxS651 01.~ TX 75356

I'S,JO<
'The _ atl'loIlatd in • run-fcan=d JO

ICS.24 Amp; ConQnuaJ.&" run, tdjua­
. bIc 1·15 VDC po-..wy! 4 DC_­

puts. indlldinl
a,an:tten,h1U
toeicd Swildl­
abl e voll/.mp
meu:r • mud!
morel,16k

fwd Power

U ·lSOMhz 1.5/l5OW/I.SkW SG-239

140-S2SMhz '1JJI.'1OOW 80-239 or N

l.I-S2SMhz o..UkW,o.lSW 80-239 or N

I40-S2SMhz o..lSOYf SG-239 or N

1.I·150Mhx/ G-1..5tW SG-239,N

I4G-S2SMH 0.'_"''''''-:''"'''1.

FmI., BanI'

Ekdronk DIstrIbutors Co.
315 MID Stnet N.E. VleMa, VA 22180

PIl103-9J1.1105. FAX 7a.J-931-69t1
c.Jl rowDHkr T*,1

.....
0\1·101
CN-I03
OP-I IO

DI'-'"Dl'-n,

LOG-EOF V-..Ion II now ,ndudes a ON KEYER. SPUT­
SCREEN TNC CG'lIrOI, SCRATQ-f>AD, and~ C0N­
TEST Sl4'P'J'1 ., adclrtiOI"'llO'" .'iO' I I i/Il list d rea~es

Loggoog F'fogr8m lor tBM CQlT'IP8llbin ~ radio conII'oI.
Pacl<etClusler"".~ and SAM da~ .,teo1aces.
beam_ogs.~ rno:deCO"'Crol,~ 0Sl1abel
styles, chao""BB~ dale lonnlII *'Ih UTC eonver...., and
mudll'"OJffl, s... 81 DAYTON BCXllH 188, D' cal 800-995­
1605 kJ becor.. a REGlST'EFlED USER lor odot S25 (OX adO
53 shoppong. Poll resod8nlsa<Jd6'l1.1ax) EOF·Software.N3E0F.

TRUNKED RADIOS General EIectnc GEw.FICVeoo MHz M0­
bile lk\fts. Dash Moo.n 15 Wsns 0ng0naI CO$! $100II , Close­
<J.JI speoaI81 $50,00 each pU r..gt"oI, Ga11305-:S86 59EiO

DIGITAL AUTOMATIC FREOOEHCY DISPLAYS, Please
speedy radio, BosinBss52t s.a.se GRANO, POB2ZlO. Blaine.
WA98231,

FCC COUMERctAL UCENSE prepalaloon , RadoJIolo............
Radlcnlegraph. Latestl'lOmS study. last. easv. inexpensNe
Manuals. audio. V>deo. O&A pools. olSl<S GUARANTEED.
Free de\aJIs WPTPublleatlona 7015NE61 Ave..V8I'ICOIMIIf,
WA 98661 (206-750-9933)

EDCO'S Family ofProducts ..
DAlWA,AOR, CREATE and EMOTO

Stop By Our Booths at the 1994 Dayton Hamventlon!

~ WfJrld Rnt_MD.i_ DC Pown- SllppUn
_ I'S-$#17oI

o..i.....'. dchu.c ·......,.-~·I
5+ -.. cupuL Swiu:hablc voN,e '*
c:umnl ............ Vol:Lop """rin'_"I,
.djuRabic hom I -ISVDC. Monol NcllIt­

iq elM 1itc iI irI iur claal S.5k

[t' l DAIWA '.r quality eonlinlU.r • ••
• prow" reliabilityfor today'.r AmoIelU'!

CroaI Needle and DlaU.. 1SWRIPowu Mete.... RUllIfd,
etlIdenl, 10" coatallll_r to SWRlPOWfl' meuurflIWIlL•

•
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Log /!!i, IL IL your OSO's

~ITil

~ Main Database
FEATURES,FEATURES, FEATURES too

I'IJmeroLlS 10 mention!
WRITE OR CALL FOR FREE

INFORMATIOO PACKET

1·800·944·W.J20

WI2D F.. PC, *4995
~,~

cc.... M..... _ "0.00

MASTER QSO LOGGING PROGRAM
us.. pO. .... 'OC. .....:...MII_.NY '_

"""""" "",o, DopI. <:, _ 101\.1, ...." <r;l O_ .........
JAPAN, )\.lDR><, M3- lfiH_To.......... "" · .. Todo ,_'I

CIRCLE 143 ON READER SERVICE CARD

C " "THE GRAPEVINE GROUP, INC.
AU COMMODORE &AMIGA CHIPS AVAIlABLE ATVERY LOWPRICES

COMMODORE/AMIGA UPGRADE CHIPS. PARTS
6526, 651 O. PLA, 6567, 6581, ell 901 ROM•....•.•.•.•..( ) $9.95
e M compute<w~h power oupply .$64.50
1541 complete floppy drive with ca ble .$64.95
1571 complete oland alo"," rloppy d $119.95
8520 CIA $8.40 8372 1MB Agnu• .........S36.95
2.05104 ROM .•.•......•.•.•.$27.95 8373 Super Deni"" .....$24.50
A500 keyboard ..••••••••••$27.50 A2000 ~ayboard ......•.•.$49.5O
A500 power aupply .•.•.$29.95 A2000 power eupply .•.$89.95

ANNOUNCING REPAIR SERVICES
For ell Commodore " Amlgs computers. 'Ioppiesa"'" monitors.
lolli cn - Faa! tum eround, Ce!l 800-426-8693 IOf dalails

Send SASE tor compi6te lis t 01Comrn0d0t9 surplus
3 Chestnul Si reet. Sun ern, NY 10901

ORDER UNES: 1·800-292-7445, 914-357·2424
914-357-3060, 914-357-2444

FOR REPAIRS CALL: 1-llD0-426-9693 '3:
Cualomer Service Line: 914-368-4242 ;
Hours : 9-6 ET M_F Fe. : 914-357-6243

We Shi p WOl1dwlde
,5%~"""~ Prices S<Jbioct '" CIldnge

CIRCLE 44 ON READER SERVICE CARD

Serving DX'ers since 1967 with the
largest selection of hard-to-find &
popular communications, SWU
scanner books and frequency reg­
istries: swac, BCB, Utes, Spy,
Press, Weather, Military, Federal,
Police, Aero, etc. Ask tor our latest
BIG catalog! (Sent to US/Canada!
APO/FPO only.)

CRB Research
P.O. Box 56-CO

Commack, NY 11725

CIRCLE 26 ON READER SERVICE CARD

CertiJled QuaUty
The only comp1c:te Hue o f wtre and cable
DesIgned eapedally for Amateur Redic

71Ie "Right Stu'/J"for all
Amateur Requlrementsl

"The Wirebook" - A Wealth ot Into.
about wire & cable $2.00

call Your Auth. Dealer or 1he Wireman
ORDERS (800) 727 WIRE (9473)
ONLY (800) 433 WIRE (9473)
TecbUAe 1-803893-4193

_copy t. 12, U , 31 ...,. B&W,:l6
ond 7Z ...,. color (in B&WJ. Scolll' 1

and 2 (in II&WJ with I'O"r Sou""
RIa...r comp,oublo sou"" co' G.•M
_ 1'0"..... """ mlulng! Ra_ nd
po.:,u," _ you ....,.,i...1..... ..

.PCX Of .voe fi'" .ll"$ f UOlll 1

ONLY' $40.00

'low! ......Iy.. tIl<>se audio . iV""I.
til""you ho.., ouc h a' SS TV, IlTTY.
AmtOf. and Pack"" with y<>u' Sound

Rlaoter .omp,oli l>lo sound c.rd .

ONlY'$i9.9S
~ul... PC. VGA -..0. 4JO _ 2~

colon, . nd SoundS""'-r
compatibl. .....nd ""rd ,

Shipping " _0....." $10
lIIi""i. ... iden...dd SUO t..

Harlan Techoologles 815-398-2683
5931 Alma Dr. - Rockford, 1l 11 00Is61108

CIRCLE 48 ON READER SERVICE CARD

FREE
SAMPLE lie
COpy! ••

ANTIQUE RADIO CLASSIFIED
Antique Radio 's Largest-Circulation

Monthly Magazine
Articles - Class lfieds- Ads for Parts & Serv ices

Also: Early TV, Ham Equip., Books,
Teleg raph, 40's & 50's Radios & more...

Free 2O-word ad each month. Don 't miss outl
1-Year: $29.95 ($44.95 by 1st Class)

6-Month Trial- $16.95. Foreign - Write.
A.R.C., P.O. Box 802-e1 3, Carlisle, MA 01741

• Or Call: (5OB) 371-0512 •

FDA SALE: CALLER 1.0. BLOCKERS Tired of be ir>g ripped
oN l rom teklphone company? Paying extra fOO" unl isted num­
ber? and l.. ..,phooo company selling caller I.D. Then rec laim
~our pfivac~ with the STEALTH·1 ca ller I.D, blocker. For nlCM"e
informalion send $1.00 to CO\le r postage toJ.J .. P.O. Box 518,
Wtltlehoose , FL 32220.

CSL CARDS. Many styles Top quality . No R.sk Ordering
Plast ic cardl1olders , CoNee mugs, r-sters. HamAdventureS
Storyleller , Pefsonalized caps. mugs,sh irts.Othel" hamshack
extras. Information and samples $1 (refundable with OI"der)
Rusphnt·A4,26037 W 220th Ten" Springhill. Kansas 66083.

Join TAPR_ Tucaon Amaleur Packet Radio (non-profit ce­
veJopers of the TNC) .Membership beoents inciude; support­
Ing the development of new communications technokJgy,
quanerly newslelter. low ·priced softwa re/sharewa re. 10%
discount on kits and pub l,calions . $l5lyear (Io'eign higher) ,
VIsa} MC accepted. When joining ,menl ion Co. .ecelVe TAPA
Packel Rad io General Info tccsoet ($7 vatue) ' Call (817) 383­
OOJO Mail; 8987·309 E,Tanque Verde Rd . '337, Tucson. AZ
85749-9399

KENWOOD TS--83O$. ><Ira tubes AMERHRON AL·8 11 Amp
MFJ-9490 Versa Tuner, MFJ·815B SWR Meter. Everything
perfect cond itlOO , wtde package $1348180. You pay sh ip­
p,n9· Sfeve, 303-945.()639,

CABLE TEST CHIPS: SA8550, $A8500-310, 311 . 320. 321
(spec ily)- ·$33.95, 85B01338. 8570xxx, 8590xxx , 8590 (11
eonco--seass TOCOM 5503J\J7 VIP. $33.95. ZENITH ZF1,
$33.95. STARCOM 6 (e xcept BB) $33 .95. Cable Hackers
Bible{S) Vol 1 $44 45. Vol 2 $4445. Celtu lar Hackers Bible
$53 .95. CeUu lar CIonin9 Video $39 .95. Ceuular P'ogrammers
Bible $84.45 .Phone F'tlreakers Bible $33.45. Phone Box Bible
$43,45. Supemackers Bible Vol, 1 00" Vol. 2, $33.45 each.
Scanner Hackers Bible Vol. 1 '" Vol 2, $33 .45 each , Visa}
Masterca rdJ24-Hour Ordertine 1·602-782-2316. FAX: '·602·
343-2141, Catale>g-$3.00. TELECOOE, PO,Box 642&-CQ.
Yuma , AZ 85366-6426

COLLINS ROCKWELL WANTED; KWM2N312B-515 16F·2 S·
Line & 3OL·113OS-1. FOI" personal use . rot I", resale, Please
ca ll Tefry , WB5DRR, home 501·868-5704. work 501-982 ·

"'"
TRADING POST: Buy, Sell 01" Trade-----+lam, ca, and C0m­
puters Of anYfhing with elecfronics. One mon th ' Free AD" w ith
unlimiled words to new yeafly subscribe'S. Yearly subscrip.
' ion $16.00 lor 24 issues,cosl to advertise $45 for sub­
scr ibers , $.75 non-subscribe rs per word. P.O.Box 2076,
8c'dotna, AK 99669

NOVEMBER IS STILL BEACH WEATHER in Tampa ' Include
our hamlest in your late ' lnd,an Summer' vacatron plans l Over
500 lailgate spaces this yea•. so-cceer Amateur Radio and
Computer Convention, November 19&20, 1994. FloridaState
Fairg rounds , Write: FGCARC, P.O Box 2423, C learwater,
FlOl"ida 34617·2423

The 17lh Annual TSRAC WHEELING HAMFEST·COMPUTER
SHOW, Sunday, May 15, Wheelin9 Park. B AM to 3 PM WV's
largest hamtest. Family hamles t, women FREE, chlidren 17
under FREE, Free B acres flea markel space. 40,000 SCI ft,
dea lers under Caver. Two restaurants Adm.ssion $2 in
advance. Contact TSRAC, Box 240, RR 1. Adena. OH 43901
(6 14-546-3930) ,

FOR SALE, HEATHKITS HD-1416 Code oec, PK-3 RF
Pl"obe, HG-l0B VFO,DX-006 XMTR, IB-5281RLCBridge. VF·
1 VFO. DX-40 XMffi, IM·5238 AC VoltmeTer, also Hickok 209
C VTVM, all in xlnf cdx W/manuaJ, You pay sh.pping . Make
your oNer to VE7EHD, ca ll 604-26&-3175

DJ2UT-MULTIBAND BEAMS
WITHOUT TRAPSl

DJ2UT HAS DEVELOPED THE WORLD'S
MOST ADVANCED ANTENNA SYSTEMI WITH

NOT A SINGLE WAIT WASTED IN LOSSY
TRAPS (there aren 't any)

10-12-15-17"20-30-40 m
IN ONE ANTENNA!

TEN-TEC TRITON 4iPower Supply in -m,nt" condition ' $360
(I ship) Logan, 4550 Wadsworth Blvd . /11 161 , Wheat Ridge,
COBOOO3,

FORSALE; D-104 Microphone $25, GE Desk Microphone W,lh
Ekletfef Element $20, Ken Lowrey, KF8BC. 513·779-4148

WANTED Kenwood ffies1 A, all-mode (SS8, CW, FM) 70cm
transceiver, Call B.II al .505-524·5165 or 524-51B4

WANTED, Two new 6146's, 6146A's or 6146B's, O.R Gai.
braith, K5TVC, 4303 Kingsway Dr ., Fafmington , NM B7402

FOR SALE: Raeal RA_17 gen , cov revr., exc . ccoox.. $400
Military R·1Q51BilJ ,cv,- , $300. Gary Gleichef , Box 427, Little
Neck, NY 11363 (718·423·1911. eves)

The Getman Antenna

----==""'~-~
5DM~MEFi'
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395 W. Osceola Road
P.O. Box 710, Geneva, FL 32732

Phone: 407--349-9114
FAX 407-349-2485

HARD TO FIND Heath, Drake, etc ., parts and manual COPieS
SAS8qootes. UT2000B $215. MS·4 $60, 1001'1 QRP amp
$195 Lisl $1 & SASE. Joe 6OO1ovies. P,O Box 139. Stra~ord,
CT 06497.
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WE
EXPORT

NOTECHNICAL

FAX

TECHNICAL &
APPLICATIONS

DELIVERY INFORMATION

PLEASE fAX YOUR RF PARTS ME~OSfOR OUR QUoUnOM.

1·800-RF·PARTS
1·800·737·2787

MIg!: EI• • imac, PL • POOla Labs • RFP • RF PARTS CO. • Note (II • Induslrial 80lled EimwAmper!.

FAX 619·744·1943

OROERSONLY

CUSTOMER SERVo 619·744-0750
OR WAR RANTY (10a.m. - 4 p.m. only)

MAIN OROERLINE 619·744-0700

RF PAR'S BRAND PREMIUM GRADE POWER TUBES
100% POWER 11:STEO. 2 YEAR LIMITED WARRANTY. BEST VALUE

572B 3-500Z 3·500ZG/GRAPHITE
MATCHED SET/2 ~==$1I14. 95 SPECIAL PRICE $94.95 SPECIAl. PRICE $1".95
MATCHED SElf4 _ $21l9.9O MATCHED SET/2 $199.95 MATCHED SETn $22'-95

ADDITIONAL TRANSMITTER TUBE VALUES
811A RFP 3·1500Z EIMAC 3-GOOZ AMPEREX 61468 QE

MATCHED SETI2_$38.90 SPECIAL PRtCE $14$.80 SPECIAL PRICE _ $1411.80 SPECIAL PRICE _"'''
MATCHED SETI3 _ $58.35 ILlII "'Ice .. ,1183.00) (lilt PrlClI ...$183.00) MATCHED SET/2 _ $5lI .95

PARTIAL LISTING OF POPULAR TUBES AND TRANSfSTORS IN STOCK
$7.95 MRF476 $5.00 2M59<U $12.00 2SC2905 $41.40 MHW SERIfS CALL
18.00 MRF4n 11.95 2M5945 10.00 2SC3101 8.115 ICOM SC SERIES CALL
21.00 MRF479 15,00 2M59q 15.00 3SK121Y 3.95 OYER 15,0lIlI Rf
24.00 MRF485 KEN CALL 2M60811 12.95 3$1174 4.23 MOlILUS 1M STOCK.
69.00 MRF492 14,95 2N6081 12.95 3N211 5.115 cau Pill notu-n.
84.50 MRF497 14,95 2N6082 14.35 MB8719 6.35 POPULAR TUBES

172.70 MRF515 2.110 2N6083 14.35 ME602 5.SO 12ar1 513.95
63 .75 MRFS55 3,SO 2N6084 14.35 PlL02A 11.95 5728~ 46.00
79.90 MRF55l1 U5 2SA1012 1.30 JA720W U5 5728 RFp 49,95

15011.50 MRF58& 1.95 2S8754 2.SO 1A7222AP UO 8117 1D.95
69.90 MRF6" 4,25 2SC730 4.50 MP"Tllled Malched '" 810 n.50

2.50 MRF6311 4,25 2SC741 5,110 OUTPUTMOOULES IllA RFP 15.95
17.75 MRf&41 lU5 2SC1307 CALL SAU<t $49,90 81URUSS. 17.95
5.4(1 MRf644 23.00 2SC1419 2.95 SAve 39,95 812A 22.95

14,!IS MRf&4ll 24.15 2SC172t 17.95 SAY7 39,!IS 811A RCA CALL
15.95 MRf&48 29.95 2SCl945 6.65 SAV17 89.70 813 RFP 3U5
lUD MRFMO 30.00 2SC194li,A 19.95 SAV24 78.80 &33A,833C n.95
32.00 MRRl52 11.SO 2SCl1147 6.75 M57710A 49,90 6146B 15.95
2&.95 MRfti53 19.95 2SCl955 9.00 M57714 54.SO 6146W·MP 6U5
11.SO MRF846 :IIi,9O nCl969 U5 M57719N 54.95 728912C39B I 69.!llJ
12.15 MRF847 391G 2SCl97o 2.45 M57726 U.95 S51illA MOTO 124.95
13.45 MRF901 1.511 2SC1911 4.80 M5m7 69.95 S51iOAS EI CALL
46.75 MRF!l66 4.75 2SC2029 3.SO MS7729 79.95 3-4OOZ EI CALL
57.10 MRfl9q 15.00 2SC2075 2.43 M5n32L 32.95 3·5OOZ~. 90.00
62.00 MRFl94liA 15.50 2SC20114 15.95 M57735 6U5 3-500C PIAfjd. 105,00
69.90 MRF2628 10.00 2SC21l97·MP_ 61,!llJ M57737 49.95 4-4l10AICIG CAU
53.95 SRF2012 13.75 2SC2166C 1.75 M57739C 53.25 4-1000AEI CAU

9.50 SRF3749 CALL 2SC2221 1.25 M57741 L.M,II S1.711 4PR100llAEI CALL
107.1G SRF7000 CAlL 2SC2237 9.30 M57762 19.95 3CX400Al El CALL

22,!IS 2M30SS 1.45 2SC2219 11.95 M577$5M &295 3CX400U7 EI CALL
3800 2M3553 U5 2SC2290 14.!IS M57717 59,!IS 3CX800A7 ~I CALL
85,00 2M3771 3.35 2SC2290·MP 35.95 M57791 8495 3CX12ollA7/D7 (I CALL
4000 2N3866 1.25 2SC2312C 4,!IS M57792 S8.80 3CX15OllA7E1 CALL
«.!IS 2N4ll4l1 16.95 2SC25l19-MPlEN37.1G M57796MA 34.95 3CX3ODOA7E1 CALL
32.00 2N4427 1.70 2SC263Q 24.95 M677115M 47.90 4CX250B SPECIAl. 89.95
13.50 2N51ll9 1.75 2SC2640 21.90 M67715 511.95 4C135llA.F (1/ll'o'1 CALL
13.95 2N5179 1.25 2SC2182 34.75 MU728 128.80 4CX500OA EI '1095.00
10.95 2NS5I9 13.00 2SC2783 54.85 M67742 1ll9.85 4CX15000A7 1395.00
11.95 2N559O 10.00 2SC2879 lU5 M67748H , L 39.90 w. ..... 1 Ofln
17.95 2N5591 14,50 2SC2879·MP 42.95 M67749M 44.40 .. _(IMAC II , Con
9.25 2N5643 19.00 ZSC29l14 34.95 PF0011 CALL 10< .....,. 001_•.

WE
EXPORT

$2 HAND. CHARGE DN
ORDERS BELOW $20 PrlC6 & IQilablli1y ,ubj6ct to chang, without notice. QUilntity PricingAv,iI,bl,
SAME DAY UPS SHIPPING Of OROEllS RECEIVED IY 4 PM PST PlIEPAiO llanl Check01 Money Orde' . Pe'sonal cIMlcls S40,00 ~mrt ,

17 PM ESTI VISA Ind MASTERCARD accepleo:l $2000 mnl1mun partsOfde'
UPS GROUMO: $5,00 minimum. $ ,5I>1b, OW' 2 IDs, OPEM o\CCOUMT: !Ie1 30 tofi 'ms wt.ooe credit has been pre-appr<Md,
UPS 3·0AY: $5 .00 minim um +IU OIlb. (We' 2IDs. FOREIeM: Insu,aoceJReg'SlraliO!l lS often ava'lable. AlMse ~ Ol!si,eo:I.
UPS 2-OAT: $7.50 minimum + 1.(1001b. eNe' 2 Ibs, smallPacketAl'Shlpmen1 torlma~ parts
UPS MOO OAY: $16.50 mil1im um. FOlf $afurtlay de'\l\!"1 iId(j $1000 $10 00 slUOOiflO/llan(jl,flg up to 8 Ol , 4 10 &8"<8".8' tID. rna>
C.O.O.: AtId SU O, Casft ,Morley Orll!l. 01 Pr!-apprll'leo:l Company AIR PARCe l POSTIFED EX.1lHlAIPS is at5OO'\'!d!t»e,

Check Noo C,O,D kI Alaska, IiilWili, Poorkl RIOO, (If Canada
CAMADA: $5.50 minimum UP 10 I lb. postal. UPS ilV3ilallle.
CALIFORMIA: R!sodents odd approllfJ8te sales lax

• INDUSTRIAL • D.E.M. • SERVICE • R&D • AMATEUR • MARINE
Monday- Friday 7:00 I .m. -5 p.m. PST 110:00 e.rn. -8 p.m. EST

MGfl3lJ2
MRF1:W
MRF1:Hi
MRfl37
MRf14D
MRf141
MRf141G
MRF150
MRF151
MRF151G
MRF174
MRF207
MRF224
MRF237
MRF238
MRF239
MRF240. A
MRF245
MRF247
MRF260
MRF2li2
MRf2$4
MRF309
MRf317
MRF327
MRf329
MRf33S
MRF340
MRf392
MRF421
MRF422
MRF422·MP
MRF427,MP
MRF429
MRF433-MP
MRF45D
MRF454
MRF4S5
MRF4S5A
MRF451
MRF475

(continv9d on page 155)
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BRaaio Products " 154
A&AEr'Ig,neer,r'Ig . ,.""...116
AEAiAdv. Elec. Applicatio<1s " ,., ,., .."".. . "" ,5,7
AMSOFT, 148
ARRL ." ".". . 57.143
ASA .. " , 132
AVClm<walions .....151
Ace Commurncati(Jl'lS ..96
AJ,nco Electron ics .".......... . ..... 12,13
Altoma TO'WefS ... ." ,97
Amateu, EIec , Supply " 83,129,141
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B",gnardt Amateur Cent"' "... . 135
ButtemUl Electronics ' " , "" ... . ".105
C.\. S sales , .. ,,,,,,,.,,. ..".139
CB City Imemat"",al .. .., .."...".... " ".154
CO '94 Equi pment Buy",'s Guide .... , " 104
CO Almanac. ." .." , " ". . 77
CO Books & VKJoos ""......... ..,,10
CO T-Shi'fs" , .. " "... ." " 00
CO voeos. .114
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CABLE X·P£RTS . , .... "............ ..90
Carrizo SoIat Corp"..."... ' "" .ISO
Coaxial DynamicS.. , , .. " " " 105
Come! Anlenna5/NCG Inc 34.35
Command Prod<JCllOnS 113
CorrmPule, Inc ,,,,, ...,,..... , ,, ,, 136
Communicaf..., El&C1ronoes '''' "" "... . 95
CommunlC"-bons Coocepls lnc .. . .".110
Corrm\Jf1icafio<1s t-\ead'luarters.. .. . . .146
Compuler Aided Tec hnology.. . . .. " ".130
Cushcrah AnleMas.. . 8
DaylO<1 HamfesL ' 91
[);aroond Anten""s ... , " ".......... . 16
Down East Mic,owa.e ,,, ,,,15 1
Drake , R L.......... """..."..... .. 6.10
Dunesta,Systems . ,.... ........... .. ..",149
EDE .., " "." "..." "....." 151
EDCOlDa,wa " " ". . 144,1 51
Electronic Switch Co ....".. , " "..... ".117
Eur-Am Electronoes.... , , " "........ . . 138
FB Enl6fPt"ses.. " "..... ." ,51
Fa" Radio Sales 139
Force 12 Anf"""as 55
G4.ZPY Paddle Keys .. ' "" "" 136
GAP Antennas....... ' , "" 82,151
Gem Ouad Antennas ,,154
Geoosys ProdoJC1S GfOOP.... , .SO
G'acillS.. . " , ..."...32
G,apev;r>e Group. The . . . .152
HALConmunicatioos ' 47.53
"Ham' Bue'9"". IrlC .. . 88
Ham Roo", Out~t.. ' ,14,17
HamStatioo ,,,...,, ..... . 117
Hamfrooics .. ..,154
Hardin Elect''''''''s "... " ." ......"." ... .. 92
Hao1an Tocllnologies ..".. ,152
Healll Relail Store " . 131
Hen,y Radio ".....".... ' " ........." ..... 21,100
High Si",raAnteooas... ".... "....."...... . "'" "" .",:27
l--IomebfewAm iga 1.3 Ufi lifies.. '''' ......... . 148
Hust'" Anlen""s ". . ......."..... ' .. 73
IC Eng,neering. , "..."....... . " ..,130
ICOM Amenca. lrlC. " ""........... .. 9, C<N IV
Indusfrial ComrrMJnicalions Eng',"",,". ....... 121
Inleractive Image r och ... 145
J Com "...". ...."..."...... ",69
JadePfoduets, ,, .... . .. " " 114
Japan Radio 81
Jun's Elect,onics ..,122,123
K1EASoflware , ,, ,, 115
K2AW'$ ' Silicon Alley' ....."...... . ..."..123
KLM Antennas .. . .. "" ,93
Kantronics.. 11
Kenwood , USA.. .. ... .."..... . .....Co• . tI. l ,2,71
L& LEngir>ee' ing .. . . 88
Lakeview Ant"""as.. ........."........ ."" 101
laRue E!ecUonics ' "..."........ . ...., 28
LentoniComn'\l>nical00ns .. . .133
Lewallen, Roy, W7EL " 137

I
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CiRClE 92 ON READER SERVICE CARO

CIRClE 83 ON READE R SERVICE CAAD

Today'. No-TUne
AfuJtJband Antenna

BOOMLESS QUADS
'289"· 3Band- 2 Element HF

3-4 Elements I.vaill.bl~.

Also WARe. &nds. 2 1J1eter loop FREE.
Sold rwrld "'irKfor _15 y....
GEM QUAD

8C* 291 , BoisIItvon. Mcntobo. Co odu IlOKCEO
, .I.pr..... l·2CloHi.34-6184 _ ' 0" '..-,.

We specialize in CB radio modification
plans and hardware. Frequency and FM
conversion kits, repair books, plans. high­
performance accessories. Thousands of
satisfied customers since 19761 Galal S3.

FREE CATALOG!!
Roof Top Towers - Mast Extenttons
(;ah', ~Iasl Tubing - Tower Rases

& Accessories

BRadio Products
6 198 Marlo Dr, - Painesville. Ohio 44077

216-946-6889

TERRAMAR SYSTEMS COMPANY Authorized

The Fully Automatic
Amateur Antenna Matcher

Convenient
East Coast Location

Factory Trained Technicians
Service Info Hot Line

215-357-1486
Repair Status

Ext 33
Tech. Info Ext 66

Hours 9-5 M-F

KENWOOD
Amateur Radio
Service Center

ONLY

$179.
)our !o«uri'y and toml<>l'1 MNDIfJIU"

,...."1........ a ftfleen dol' M""", Bac~

Gua.anl"" and a ' '''I ~"ar - ...... Qu<.-.,i"..,
Ad.",J- rT« n:pbcI:"",nl """"l<ll'OU'

.....,ebe.e...". faiL

AU Bands. AU Modes.
AD for $179

T... pb<r your proICClN COD, ordo.
<:all __~~1-\.311-~ or mail eh«k '.1 0 , 10:

T,,, Sl_C"

.u9'fS...... IIl.. .'.~

.'\ tove (her .'\IlI.u·um"!
MNDIf JIU' h... 1i....11~ c.opIur",J

\ lao.com· ,«h_",. , ........1) cal"ured

il. bu' op:afially adol"e,J" rut a....,e ...

radio """'.a,......
MNDIfJlU· ,...,an'l~ "",,<!>co~,

h"" r~",,~· ama'eu. '~c'10

your"'e_ r ' ",re. ...,noal...h,p .....
d""*l .. " ,han L~ :I VS.WR ""all

" .F. _eW '-"-

In addition, MRPf fJIU' III"'"

\la""""'- hene'-fI ............ S.S.B

......,.,_C\\, """nI''''''. f), I ~ " I I _ n.l.DI~

C_NCkd of n ... alumin..... PIcaoc add SoI .II ....ippi'" ella"" aMI

' ..... ltIl_Tbl . "all,I cd. al'l<l <1"''''''. h. b"llo F10nda oaIco Ln if appIiabk.

o-r.r ......... -'<w_
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Box 462 222. Escondido. C A 9 2046
Phone: (619) 747 ·3 343

F in; (6191 747 ·33 46

PALOMAR
ENGINEERS

Model PT-340 TunM-Tuner only $99.95 +
$6 shipping in U.S. & Canada. Calif. rest­
oents add sales lax. FREE catalog on request.

Wh.t ceuld be I!mplllr?You can tune up
while listening to the other station call ca.
No need to move off frequency to tune up.
No need 10 cause interference while tuning.
No need to operate your rig into anything
but 1:1 SWR.

Usars oy:
,.My new PT-340 Tuner-Tuner is fabu­

lous! ' '-W9DXP(Illinois)
,'TheTuner-Tuner is really anicepiece

of equipment. It does everything you said
it would do. FBOM ." -K5J DF (Texas)

" This isa record as far as speed in de­
liveriesgo, and Ihave beenextremely hap­
pywith the Tuner-Tuner'sperformance" ­
9V1XH (Singapore)

.'I have to makeacomment on vourTun­
er-Tuner - one word only - FANTASTIC."
- W310T (Pennsylvania)

_._.

Ordlr yours todlyl ll you use a tuner you
need a Tuner-Tuner.

..-..,
• Tune your tuner without transmitting .
• Savll those linals!
• Operate llasier. taster.

Here'l how nworks:
1. Turn on theTuner-Tuner. You 'll hear

a loud S9 + noise.
2. Tune your tu ner until the noise drops

out completely.
3. Turn off the Tuner-Tuner.
• • Start transmitting . SWR wilt be 1:1.

00 you use .n Inlllnn. tuner? Then you
t eed the new PalomarTuner-Tuner totune
up yourtunerwithout turning onyour trans­
mitter. TheTuner-Tunerconnects between
your tuner and your rig.
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JONES KEY

Now . superb new key from Peter Jones
of England. A one-piece machined brass
block encloses the four rotary ball race
bearings. Individual adjustmen t 01
contact spacing and spri ng tension. Ad­
justable paddle height and spacing.
Three-and-a-half pounds of rock-solid
dual-paddle mechanism. This is the
World's best key!

Model PK·200 Dual Paddle Key $145.00
Model PK·2QOB (All Brass) $170.00
+$6 shipping U.S. & Canada. Tax in Calif.

KEYERS

Now a hand key with the great Jones
features. A solid brass block encloses
dual rotary ball race bearings . Adjust­
ment screws have instrument-knurled
heads. Heavy steel base. Enclosed
tension spring. Electrical contacts under
the base.

Model PK-20S Straight Key $125.00 +
$6 shipping U.S. & Canada. Tax in Calif.

• l(tyI Inw rill-
• Ialllbic.
• RF prill.

Model PK44 Electronic Keyer $69.95
+S6shipping U.S. & canada. Tax in calif.

• FIur IlIIlllrlU
• Easy II lIII.
• Does It I II
Model PK-50 Message Memory Keyer
$129.95 + $6 shipping U.S. & Canada.
Tax in Calif.

send IOf free catalog.

PALOMAR
ENGINEERS

Phon e 462222. Escondido . CA 92046
Phone: (6 19) 747-3343

FA X; (619) 747-3346
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Sl00 OFF .

YAESU

FT-l0000
Premium HF TransceiYer
In A Class By Itself

=. ~ ..._." - . ~.

- ' ~" ~

FT·990
100 Watt HF Transceiver
With General Coverage
Receiver

~.: :::. .. . .. .. ,
•

FT-&40 ~
New. Compac:1 HF
Transceiver With
10011Hz·30MHz Receive

~
FT-B90AT~
100 Wall HF Transceiver
With Dual VFO's

MFJ
1270C _ $115
1274 $129
12788 $259
1704 $ 54
1786 $214
1796 $169
209 $ 94
250X $ 27
284, 5, 6. 7 $ 22
249 $169
259 $189
949E $129
986 $239
989C $288

Large Stock,
Call For Othef" Rems

YAESU

mID
FT-416
2M144OMHz
Har.dheld 41
Memories, CleSS
EnIOecode Bum-ln.
Multiple Power
Levee

A3S $31495
A4S $379.95
AP8 .•................ S17995
R5 ,$2S9.gs
A7 _ 5349.95
1382 $ 94 .95
1782 __ __$ 154.95
124WB $ 59.95
AAX2B $ 46.95
AR270B 5 84.95
AAX270 $1 79.95
A147·4, S 39.95
A147·' 1 $ 59.95
A449- 11 S 54.95
A50-S $, 19 .95

FT·53O
2Ml44<lM""
Handheld With
Mulliple Power
Levels, 82
MeJTlOfies And
Aircra ft Receive

R-llR
2 Meter. FM
Handheld. WOtkfs
Smallesl Size HT
Wrth Full Sized
Keyboard

FAG·1OOS
SOkHz-3OMHz ReceNer
With 50 Memotles and
New Broadcast Band Mode

1 -800-345-5686
West

_ABTRDN
Iz:, ca.......T'QIIrO

We Beat The Prinl Ads
New Low Prices'
Call Now

It..OLANO'"
On Glass Dual 1
Band Antenna

1/2 Price
Special
2 Meterl70cm
lJSl $59.95
Sale $29.95

FT-5200
Dual Band Mobi le With
s-ec-en Front Panel

FT·5100
Compacl 2M17Ocm Mobile.
Buil' -In Antenna Ouplexer

YAESU

FT·24OllH
M;t.Spcd 2 MeIer Mobile
Up To 50 Watls

FT·2200
2 MeIer Mobile. Compac;t
Size Wittl 3 Power Levels

HOW TO ORDER
• Credit card customers: eal our 800 numbers Monday It1ru Friday 9:00 A.M. to

5:00 P.M.. Saturday 9:00 A.M. 10 2:00 P.M . CST and PST.
• No surcharge lor credit cards.
• Cash paying customers: Please mail your creces 10 either address below .

630 NW Englewood Road 525 E. 70th Avenue, lW
Kansas City, MO 64118 Denver, CO 80229
(816) 459-8832 (303) 288·7373
FAX (816) 459-9341

KENWOOD
MFJ
MIDLAND
MIRAGE
M'
OUTBACKER
VAN GORDEN
YAESU

8 HF Bands On 1
Whip No Coils To
Change. No Tuner
Hf Mobiliog Fun,
Plug And Play
NEW LOW PRICES

OUTBACKER

ROTATORS........,.
MediI.m' Heavy,
Heavy Duty And
Azimuth·EIev_

~ V_uSale
~ End.3124J94

FT-6..
6 Meter Portable For
Mountain O r Remote
Campsite, USB. LSB,
CW,fM

.~

. >-\m: '.­
•

.
-jo-

FT-290MKlI
True f ield Operation For
Fun Or Emergency. All
Mode. 2 Meter. 2S Watts

YAESU

~
G6-270R
2M/440MHz
Fiberg lass Vertical

SPECIAL
_ PRICE

,/ --- All Hustle\"
Anlen~. On Sale

FT·136A
MtJti-Mocle VHFIUHF Fill
Duplex Base. 0pti00aI
Modules For Extra Bands

BEST
PRICES ON
BIG NAME

RANDS

1 -800-821 -7323
EastIMidwest

ENWOOD
TH-22AT
$lim, Compact ,
Ligh tweight
2 Meter Hal"dleld
Plenly Of Power.

""""" scaeFUllCtJOIlS

IC-2GXAT
2 MeIer Handheld
With Up To
7 Watts Output

Guaranteed
Lowest Prices

High Performance
Base/Repeater And
Mobile Antennas

TM -241A
Easy To Use 2 Meter FM
Mobile Wilh Models For
440MHl and 1200 MHz

COMET•

?COM

1<-737
New. A!fordable HF
Transceiver With Plenty
Of Features

MIRAGE

ALINCO
ASTRON
BENCHER
CAROL CABLE
COMET
CUSHCRAFT
HUSTLER
ICOM

VHFIUHF Amplifiers

The Oualrty leader For
UHF , VHF Amps, Repeater
Amps, Preamp6 and
WattlSWR Metars

aa_lre .1I11I1ft8a It!l!iJ4
SPRING ACCESSORY SALE!

SAVE 15%-50% ON KENWOOD,ICOM, AND YAESU ACCESSORIES





Yaesu Kenwood Alinco !com
FT-530 TH-78A DJ·58O 1C-W-21AT

Memory Channels 52 50 40 70

Slide-out Uthium Banery YES NO NO NO

Dual CTCSS Decoder YES NO NO YES

Battery ""'- Readout YES NO NO NO

Automatic CTCSS YES NO NO NO
Tone Semch

Transmit Battery Saver YES NO NO NO
(Repeater & Simplex Operation)

Built-In Vox YES NO NO NO

One Touch Reverse Button YES NO NO NO

Dual In-Band Receive YES YES NO YES
N+v' U+lJ)

Prograrrvnable ExtemaJ YES NO NO YES
Speaker Audio

Optional Digital Display YES NO NO NO
Mic with "S" Meter

YES YES YES

vs."

N o other dual band
handheld beats the FT-530 on
features for performance and
ease of use. With the largest
backlit keypad avai lable.
82 memories. exclusive Dual
cress Decode and AM
Aircraft Receive. the FT-530
is simply the best value
there is.

Compare for yourself.
then forget "the rest." See
your dealer for the best dual
band handheld you can buy.
The FT-53U

YAESU
Performance without compromise."





•

More High Performance - With full break-in
(QSK) , built-in electronic kever; speech
compressor, noise blanker, fast/slow AGe,
preamp, attenuator, many tuning functions
(including direct keypad entry) and dual CW
filters (optional).

p.;. 1'-1. 195.00 ~'J

'"' 1'-1. 195~00• .N "'~ 99~'J
f- 'cO 'D,- 00 = .,:
L.......-'~._ ' ,:J -' . .- Nc?OCJOO 99::1

Auto Antenna Selector - Two antenna
connectors let you select the best antenna for 1
band and conditions
from the front panel. ~ ~

Stores 10 both band rJ ., C»~11

memorv and memorv
channels. .

Double Band Stocking Register IDBSR) ­
~lemoriles two frequencies and modes in eacl
band. C:1O be used like extra \1'Os inone banr
rse one register for C\l and the other for SSB i
you like,

10 Memo Pad Memories ­
Push "Slemo Pad-Write" to
quickly store a frequency &
mode, fo r example, if you
find a piled-up DXstation.
Recall just as quick wnh
"Memo Pad-Read."

Lorge LCD Display - Easy 10 read in all lighunr
conditions. Won't "wash out" in direct sunlight

CIRCLE 1650N READER SERVICE CARj,

• volce ,\ CU...rted Trammit (lOX) • Vial Lock
• 101\~ 0IWIf!s • .\11~ Sq\IftdI
• _\h.luplt'~ 'lOOts • Curl- SIrap
• Gt'm:ra1 Co't'ra~ Rt'Ct'i\\'r • OPI_~ountin~ Rm'kI'l
• PC Comp:llible ' .lopIiOllaI U·\-j
• 'olan!-comp;wble~:I\-aihbIe

MORE GREAT FEATURES

I(OM AmtfiU,lnt (or~ott HflIdqulll1ert
238D- 116th AYI.II_E., BdtYUI, WA 9i004
1edlnilal SupportI7D61 4S4-1i"

O Ml (l*_"" ~ (l* "' i1 ,
( OM, .. AI !101M iIiwoiool " _
......... MK/III ,-. -f IU.....-...__ 111m<!'

BEST FEATURES
Auto Antenna rIner - Fast, quiet and smart.
"Spot checks showed tbat it could match
loads with indicated SUNs as high as 10:1 "
(February 1993 QST reiewl. Auto-preset
memories for each band, including 160 ~t.

Quick Split Flnction - Transmit and receive
frequencies aredisplayed simultaneously.
Both can be tuned independently Call OX
stations ope...aung split frequency faster than
any of your competition operating a single
frequency display model.

1M
plftiuplling I(OM
dialer Iollay Illld view a
.wee. deMtslralloR of
.-s rodlJ(ll

•

•

•

100% Duty Cycle - Urge cooling fan and
heatsink provide a stable 100 'il in SSB, C\l and
Fd rnodes (40 \\'in ,t\t) .

.......... ..--
•

Notch Function - tune nut an interfering signal
frequency 10 eliminate unwanted C\\' or .-\.\ t
carrier tones, while preserving the desired
signal's audio response. The combination of
Passband Tuningand Xotch Function is very
effective on crowded bands.

I.
•

.-l10111JU OIAIKlIIllIlCS•

HIGH PERFORMANCE
New D.D.I.IDirect Digit.llynth"i,erl
System - ~l in i aturi led and improved
technology provides phenomenal
performance increases (higher
Pll iockupspeeds and
improved C/~ ratio, phase
noise and blocking
characteristics) .

Pass Band Tuning - Electronically narrows the
IF passband 10 eliminate interference signals
(more effective than IF shih offered on
compeuuve models),

I •• -
• I ......-"';. •• ••

•-- •

••s -
___ ",'t'.~ _

••
• ~

• '"__a --_. -- _....,. • •• got:'"

AWinning CombinationofPerfor­
mance lind Features Previously

Offered Only on Rigs
CostingTholJSOnds

More!

•enllon:
DX Hunters,

Contestors, Multi-
Band Operators,
Rag Chewers and
Mobile Operators:
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