


TS-790A
Satellite Transceiver
The new Kenwood TS-790A VHF/UHF all­
mode tri-band transceiver Is designed
for the VHF/UHF and satellite · power
use~ The new TS-790A is an all-mode
144/450/t200 MHz transceiver with
many specia l enhancements such as
automatic uplink/downlink tracking.
Other leahJres inc lude dual receive,
automatic mode selection,automatic
repeater offset selection for FM repeater
use, VFO or quick step channel tuning,
direct k&yboard frequency entry, 59
memury channels (10 channels for sep­
arate receive and transmit frequency
storage), multiple scanning and multiple
scan stop modes.The Automatic lock
Tuning (ALT) on 1200 MHz elimi nates
frequency drift. Power output Is 45 watts
on 144 MHz, 40 watts on 450 MHz, and
10 watts on 1200 MHz. (The 1200 MHz
section Is an optional modUle.)

• High stability VFO. The dual digital VFOs
feature rock-stable TCXQ (temperature com­
pensated crystal OSCillator) circuitry. with
frequency stabilityof ±3 ppm.
• Operates on 13.8 VOc. Perfect for
mountain- top Dxpedrtions!
• The mode switches canfinn USB, LSB,
CW,or FM selection with Morse Code.
• Dual Watch allows reception of two
bands at the same time.
• Automatic mode and automatic
repeater offset selection.
• Direct keyboard frequency entry.
• 59 multHunction memory channels.
Store frequency. mode. tone information.
offset. and quick step junction. Ten memory
channels for -oco split"
• crcss encoder built-in. Ocnonat TSU·5
enables sub-tone decode.
• Memory scroll function. This feature
aaows you to check memory contents
without changing the VFO frequency.

• Multiple scanning functions. Memory
channel lock-out is also provided,
• ALT-Automatic lock Tuning-on 1200
MHz eliminates drlftl
.500 Hz CW filter built-In .
• Packet radio connector.
• Interference reduction controls: 10 dB
RF attenuator on zm. noise blanker. IF shift.
selectable AGC.ali mode squelch.
• Other useful controls: RF power output
control. speech processor, dual muting.
frequency lock switch. RtT.
• Voice synthesizer option.
• Computer controt option.

Optional Accessories:
• PS-31 PoNef supply e SP-31 Edema! speaker
• UT-10 1200 MHz module . VS· 2 \otllce syntheSIZer
unit - TSU·5 Pl'ogrammable CTesS decoder
e l F-232 C Computer interface - MC-60 AlMC-80f
MC-85 Desk mocs . HSoS/HS· e Headphones
e MC·435 Hand mic e PG-2S Extra DC cable

KENWOOD

COm~5elv>Ce man<.<als are available lorall Keowood rransce;vers and mosr ICCeSSQr't!$.
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Compact high performance HF transceiver
with general coverage receiverTS-440S

Kenwood's advanced digital know-how
brings Amateurs wortd-wlde " big -r ig "
performance In a compact package. We
call It " Dig it al DX·cltement..-that spec ial
feeling you get every time you turn the
power onl
• Covers All Amateur bands

Genetarcoverage receiver tunes from
100 kHz-3D MHz. Easily modified 101
HF MARS operation.

• Direct keyboard entry of frequency
• All modes builHn

USB,LSB, DN, AM,FM,and AFSK. Mode
selection IS venneo in Morse Code.

- VS·1 voice synthesizer (optional)

- Superior receiver dynamic range
Kenwood DynaMix" high sensitivity d irect
mixing system ensures true 102 dB receiver
dynamic range. (500Hz bandwidth on 20m)

-100% duty cycle transmitter
Super efficient cooling permits continuous
key-down for periods exceeding one hour.
AF input power is rated at 200 W PEP on
SSB, 200 W DC on CW, AFSK, FM, and 110
W DC AM. (The PS-50 power supply is
needed for continuous duty.)

• BuilHn automatic antenna tuner
(optional). Covers 80 -10 meters.

_ 5 IF filter functions
- VOX, full or semi break·ln CW

'"•
• Dual SSB IF filtering

A built-in SSB tilter is standard.When an
optional SSB filter (YK-88S or YK·88$Nj is
Installed, dual li llering is provided.

• AMTOR compatible
• Adjustable dial torque
• 100 memory channels

Frequency and mode may be stored in
10 groups of 10 channels each. sout ne­
cuences may be stored in 10 channels
lor repealer operation.

• TU-8 CTCSS unit (optional)
• Superb interference reduction

IF shift, tuneable notch fitter, noise blanker,
all-mode squelch. RF attenuator.RIT/XIT.
and optional filters fight DRM.

• MC-43S UP/DOWN mic. included
• Computer Interface port

Optio n. l acc . s so ti• • ;
• AT-440 Internal auto. antenna tuner (80 m - 10m)
- AT·250 eIlternal aulo.luner (160 - 10 rm
- AT·13O compact mobile antenna tUflef (160 m-

Kenwood
lakes you from
HFtoOSCAR!

88SN 2.4 kHzlt8 kHz SSB Mels - MC·60A/8011l5
desk rraccooooes - Me-55 (8P) moblle moo- ,..-
phone - HS-4J5~17 headphones - SP-4115OJ50

KENWOOD

ComplE're servICe manuals a,e ava,lablE' for aNKenwood rransce,vers and most accessor~s
Specdlc8r'l)(lS and pr.ces a'e sob/eel ro change w"tlOuf oorICe or obligatIOn

10 m) - IF· 232C1IC·1O level translator and modem
IC kit _ PS-50 heavy duly power supply - PS-4301
PS-3D DC power supply - SP·430 external
speaker _ MB-430 mobi le mounting brack et
_ YK-88CI88CN 500 Hzr..?70 Hz cwuee.s - YK-88S-

mobile speakers _ MA-5/VP·1 HI' 5 band mobi le
helical antenna and bumper mount - TL·922A
2 kw PEP linea r amplifier _ SM-220 stat ion monitor
(no pan display) - VS-1 voice synthesizer
- TU-8 CTCSS tone unit - PG-2C ext ra DC cable.

KENWOOD U.S.A.CO RPORATION
COMMUNICATIO NS & TEST EQUIPMENT GRO UP
P.O.BOX 22745, 2201E. Dominguez Street
l ong Beach,CA 90801-5745
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TH-25AT/45AT
New Pocket Portable
Transceivers
The aU-newTH-25 Series of pocket trans­
ceivers is here! Wide-band frequency coy­
erage, LCD display, 5 watt option, plus .. •
• Frequencycoverage, TH-25AT: 141-163

MHz (Rx); 144-148 MHz (Ix). (Modif iable for
MARS/CAP, Permits required.)
TH-45AT: 438-450 MHz,

• Automatic Power Control (APC) circuit for
reliable RF output and final protection.

· 14 memories; two for any "odd split"
(5 kl-lz steps),

• Automatic offset selection (TH-25AT).
• 5 Walls Irom 12 VDC or PB-8 ballery pack.
• Large multi-function LCD display
• Rotary dial selects memory. frequency,
cress and scan direction.

• T-ALERTfor quiet monitoring. Tone Alert
beeps when squelch is opened.

• Band scan and memory scan.
• Automatic "power off" circuit.
• Water resistant.
• CTCSS encoder {decoder optional (TSU-6).

• Supplied accessories: StubbyDuk, PB-6
battery pack for 2.5 watts output, wa ll charger,
belt hook. wrist strap, water res istant dust caps.

Optional accessories :
• PB·5 1.2 v, 200 mAh NiCd pack for 25 Woutput . PB·6
1.2 V. 600 mAh NiCd pack . PB-11.2 V. 1100 mAh NiCd pac~

• PB·D12V,600 mAh NiCd for 5Woutput . P8·9 12V.600
mAh NiCdwith built-in charger . BC·1O Compact charger
• Be-" Rapid charger . ST·6 AAA ~a ltery case . DC·IIPG·2Y
DC adapter . HMe-2 Headset withVOX and PH . SC·14.15.
16 Scft cases . SMe-30/31Speaker mes. • TSU·6 CTCSS
decode unit . WR·1 Water resistant bag

KENWOOD
KENWOOD U.S.A. CORPORATION
2201 E. Dominguez St.,Long Beach, CA 90810
PO. Box 22745. Long Beach, CA 90801-5745
Complere se-v.ce manuals are ava,lable 101 all KenwoOd
t-eesce.ve-s and most accesscnes SpCCi(JedIiOnS, lealutes
and prices are SUbject 10 cl1;lnge witrlout notice Ot obl'gaMn
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Zero Bias AN EDITORIAL

I was talking to Dave Ingram a few weeks
ago. and he was excited over a recent "lind' 'in
his ongoing search for "classic keys," Dave is
an inveterate col lector of old te legraph keys,
and several times a year he devotes his col­
umn 10 the subject. He lovingly describes the
keys and shows pictures not only from his col­
lection, but from other collections as well, in­
cluding mine. Regardless of your feelings to­
ward CW, these artifacts of a bygone era are
truly marvelous 10 look at and examine. Irs a
slice of history-not only amateur radio his­
tory, but tne history of communicationS-lhal
you can hold in your hand.

What was Dave's "lind"? Well, somehow
he heard about a company that has a small
quantity of brand new J.H. Bunnell & Co. dou­
ble-speed keys. Yes. he said, brand-new,
never-used keys that were maintained as in­
ventory. and what's more, they also have other
stuff that Bunnell manufactured. Dave said
that he had ordered one and was calling me to
see if I was Interested. Serendipity or a hoax?
Well, as it turned out. the company that is dis­
posing of the Bunnell material is located about
20 minutes from the CO office, so I called and
arranged to meet someone there a day or two
later.

No, it wasn't a hoax, and the stuff is real. I
met Joe Jacobs, who told me his family-owned
company, INSO, had purchased all of the Bun­
nell assets many years ago and had menutac­
tureo some of the products along with their
own. He said that they are getling rid at the
building and are selling oil all of the old inven­
tory, which includes the keys and spare parts,
hardware, etc.. for other Bunneil models plus a
raft o f documentation from the toe-year-oro
company, What I saw and picked through
looked like it had recently come 011 the assem­
bly line-sourn:!ers, resonator boxes, key
parts, etc.c-but Joe did emphasize that this is
not a series 01 reprocuctions. He added that
what I was seeing, although not 100 years old,
was still being manufactured up to 30 or 40
years ago.

Alfhough this stult is not by any means
cheap, it is for the most part pristine and just
the way you probably could have bought it
from a distributor many years ago, Joe has
been selling the inventory a bit at a time to rail­
road telegrapher groups and a few amateu rs
via word 01 mouth. He has three sets of inven­
tory sheets describing all of the material. If
you're interested in filling out your collection
or even starting one, you can reach Joe at his
home: Mr, J,H, Jacobs, 60 Seaview Terrace,
Northport, NY 11768 (516-261-1576).

Travels With CO
The National in Dallas, HAM-COM 1989,

had just about its largest turnout ever, People
came from all over to have a good time and
meet old fr iends, The commercial exhibit area
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was tota lly crowded for the entire weekend in­
cluding Sunday, which for most harntests is a
relatively quiet day. A 101 of people came up to
me and asked how the food was, and J told
them to eat at home. I did try the barbeque
sandwich and can report that there was a mi­
crotome sampling of color on a hamou rger bun
and an infinitesimal residue of taste (not too
bad) for just under four bucks, The amount of
barbecue on the sandwich can be compared
to the amount of vermouth in a perfectly dry
martini.

On the brighter side, when returning to the
hotel room Friday evening I found a platter of
freshly sliced fruit and cheese waiting there
with a note from Mr. Tim Laska, the Director of
Sales & Marketing for the hotel, hoping that I'd
enjoy my stay, The next day I went to thank
John Fleet, head of HAM-COM, and said it was
a nice thing to have done for the exhibitors.
John said (it would be nice if it were true, but
I'm not too sure) that the reason t got the spe­
cial treatment was that he had showed Mr.
Laska my food reviews and asked him how
he'd like the hotel remembered in print. Thank
you, Mr. Laska. for whatever the reason. The
fruit and cheese were quite good.

Antenna Special
Most of us go out of our way to put up the an­

tennas we have. As soon as they're up, we
hate them and begin to think in terms of what
would be better. If only we could get another
few elements on that beam, raise it only a few
more feet. say 100 feet or so, then life would
most definitely be sweeter and the OX would
come rolling in,

Maybe it's just a little more wire jud iciously
placed around the yard, house, or even apart­
ment that will do the trick, How about the nth
degree in cover and concealment, enough to
make any commando group envious of your
style, as you hide your giant loop antenna in a
rota table ferris wheel.

Wel l, antennas ale our favor ite top ic on and
all the air, and the one area where we seem to
be willing to be adventurous and tryout things.
Our two antenna specials each year generate
a lot of reader mail from those who have built
and used some of the antennas described.
They have also been food for thought, as some
have taken a basic idea and eiaborated on it.
Occasionally we will also get a tetter or two on
an antenna article stating that it can't possibly
work and that tt is theoretically impossible.
Maybe so, but emp irically it does work, and the
author and others have loqbooks fu ll of exo tic
ca lls using that antenna.

It's these anomalies that keep a lot of us
busy trying different antenna conf igurations
and dreaming up new ones. It's part of the ex­
citement and challenge of amateur radio, Pic­
ture a newcomer planning his first antenna
and imagining the world opening up to him, and
the seasoned veteran of a thousand pile-ups

with eyes glazed over as he contemplates a
mum-erement ao meter beam just 10 complete
5-Band WAZ, II's the same thrill of anticipa­
tion. It's the world to be and yet to come, the
spirit of the hunt and the hunter and a sense of
competition if only among ourselves.

Reader Mail
I am still getting a tremendous amount of

reader mail on the No-Code issue. Most of you
seem to be in favor of the idea, Most of you see
the need for change and growth as the only
(not most viable, but only) means of survival.
We may differ on how this is to be accom­
plished. and we certainly feel uncomfortable
about any changes to our tradition, but most of
us real ize that something has to be done be­
cause the system is bogging down,

We all got into amateur rad io for various rea­
sons and with our own expectations. We ail
were certain of one thing, lhough. No mailer
what was going on in the real world, ama teur
rad io could be structured within its own world
and with its own rules and therefore was a rock
of constancy. The reer world could have its
wars and famines, and job, family, and social
problems could keep us up to our hips in ant­
acid tablets, but amateur radio was the locus
and the base which never changed and
created order and imparlance In our lives.

In reality, though, amateur radio has been
ehaflQing throughout the years, Look at the
furor that went on in the pre--8SB days when
the anger was directed at those "Donald
Duck" sounding signals that loused up the
bands. It wasn't that long ago when 2 meter
AM was traded in for 2 meter FM, or any maga­
zine that dared to publish material on comput­
ers was a traitor to amateur radio. Change in
technology or tnouqnt has always been viewed
by some as merely a monetary plot that will up­
set and ruin the hobby. The good old days that
some of us want to return to and stick with are
the bane of those who came before that t ime.

In all of my experience with amateur radio,
there has always been some sort of friction
over anything new or different. BeforeCB gave
some amateurs a group on which to blame
everything, there were Novices who were ruin­
ing amateur rad io. I don't know wno came be­
fore Novices, but there are those of you out
there who can probably tell me what group at
the time was causing the trouble and foment­
ing the financial takeover plot 10 sell the poor
lowly ama teur things he didn't need.

Ever sinee the Ii rst ama teu r sent out the first
aSL card, amateurs have been collecting
them with a passion. Perhaps that first ama­
teur was also in the shoe business. as ama­
teurs have tradit ionally stored their aSL cards
in cardboard shoeboxes, and so in some nefa­
rious. paranoid way aSLing could all be a plot
to sell amateurs more shoes.

73, Alan, K2EEK
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Improve F/UHF
Performance with the

Isopole' Antennas
Advanced Electronic Applicat ions offe rs you

outstanding mechanical and electrical design
with the IsoPolc , the only logica l choice for a
VHF base station antenna. All IsoPole ante nnas
yie ld the maxim um gain attainable for thei r
respect ive lengths and a zero degree ang le of
radiation. Exceptional decoupling results in
simple tuning and a s ignificant reduction in T V)
poten tial. Cones offe r great effi ciency over ob­
solete radials which rad iate in the horizon tal
p lane and presen t an unsightly birds roost with an
inev itable "fallout zone" below. The IsoPoles
have the broadest frequency coverage of any
comparable VHF base station antenna. This
means no loss of power output from one end of
the hand to the other, when used with SWR­
protected solid state transce ivers . Typical SWR
is 1.4 to I or better across the entire band!

For VHF versions , a standard 50 Ohm SO-239
connector is recessed within the base sleeve
(fully weather protected ). With the IsoPole , you
will not ex perience the aggrava ting deviation in
SWR with changes in weather. T he im ped ance
matching ne twork is designed for maxim um
legal power and even compensates for the im­
pedance lump introduced by the SO-239 connec­
tor used in VHF model s.

The insula ting mate ria l offe rs superb strength
and d ielectric properties plus excellent long-te rm
ultra-violet resi stance. All mounting hard ware is
sta inless steel. The decoupling cones and radiat­
ing e lements are made of corrosion resistant
a luminum alloys. The aerod ynamic cones are the
only apprec iable wind load and are attached
direct ly to the support (a standard T V mast which
is not supplied).

For additional information, please contact
ADVANCED ELECTRON IC A PPLICATIONS,
INC. , P.O. Box C-2 I60, Lynnwood, WA. 98036.
206-775-7373

Iso pole 144 & 220
AEA Retail $ 6 9.95 Amateur Net $59 .95

Isopole 440
AEA Retail $ 104.95 Amateur Net $89.95
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Announdng
• BARe Packet Radio Symposium Cancelled ~ The
BARe Packet Radio Symposium scheduled for
September 16 in Barrie, Ontario, Canada has
been cancelled (Info via VE3EP,)
• MAMARC 1990 Special Event - The Major Arm­
strong Memorial ARC will sponsor special
events in 1990 to commemorate the lOOth ,
birthday of Major Edwin Howard Armstrong, a
pioneer responsible for the creation of wide­
band FM radio and the inventor of the super­
heterodyne receiver. The club is seeking other
amateur radio ops around the world who are
willing to research the accomplishments of
Armstrong and become official MAMARC spe­
cial event stations. These stations will be sent
special OSLs bearing Armst rong's call,
W2XMN, to be distributed to tnose worked
around the world. For more information, con­
tac t Barry Groupp, N2HDW, MAMARC, etc
100th Birthday Comrnfttee, P.O. Box 581. Al­
pine, NJ 07620. Send SASE arc your name,
call, address, license class, current operating
bands, and bands your equipment will operate
in FM mode.
• Amateur Exams in Wellesley, Massachusetts ­
Saturday, Aug. 26 at lOAM. Call Vern, NOll
(508-533-6822) by Aug. 20 to book a spot. New
and prospective amateu rs welcome.
• Glasnost Bowl Special Evenl • On September 2
the football teams of Illinois and USC will meet
in Moscow's Dynamo Stadium 10 play the
"Glasnost Bowl," the first American college I
football game ever played in the Soviet Union, I
There will be two or three special event sta-I
nons operating simultaneously for 48 hours

from USC, the Universi ty of Ill inois, and, hope­
fuily, Moscow University (calls to be WB6JHC
(USC), W9YH (Illinois), and Ul3AlO (?). Cert ifi­
cates will be available, For more information,
contact Twin City ARC, Jim Kouzrnanott,
N9AVP, 4 Pine Circle, Urbana, IL 61801.
• The following Special Events will take place during
Aug .:

WA1UMA , from Assumption Parish Picnic,
Bellingham, MA; 1500-22002 Aug 20;40,15,
10,2 meters, For QSLsend SASE10 WA 1UMA,
31 Saddleback Hill Ad" Bellingham, MA02019.

WA1RJt , from Stratford, CT; Greater Bridge­
portARC;Aug, 5-6from 9AM until bands drop,
on both days; 10 mete rs 28.350 arc zo meters
14.300, For certificate send aSL and SASE to
Mildred Blotnev, KA1OOW, 11 Pearl Hill SI..
Milford, CT 06460,

W1GB, from Paul Newman's "Hole in the
Walt Gang" camp for children, CT; Sou thcen­
trar Connecticut ARA; all day Aug. 12-13; Gen­
eral portion of 80-15 and Novice portion of 10
meters. For est, sendQSL and SASE to Bill De­
Benedetto, Kl PVT, 55 Thompson St. 13E, East
Haven, CT 06513.

WC2ADK , from 4-H Fair, Bridgewater, CT;
Somerset County Office of Emergency Man·
ecernent: 1400-0lO02 Aug. 16- 18; lower 25
kHz of General 80-10 meters and lO meter
Novice, 145 azosto-crex. Send OSLand SASE
to Somerset County OEM/4-H, P.O. Box 3000,
Somerville, NJ 08876.

K2BSA, from National Boy Scout Jamboree,
Fo rt AP. Hill, VA; Aug. 2-8; CW 3.590, 7.030,
14.070, 21.140, 28.190, SSB 3740, 3.940,

7,090 (outside US), 7.290 (in US), 14,290,
28.350, 28.990. Special OSLs avauabre. Con­
tact Rosal ie Wh ite , WA1STO, ARRL, 225 Main
St., Newingfon, CT 061 11.

NI3D , from MI. Davis, PA; Somerset County
ARC;1800l Aug 12to 18002Aug. 13; lower 50
kHz of Novice lO meter band and General
bands, For cer tificate send QSL and SASE to
NI3D, RD 2 Box 71. Somerset, PA 15501,

KW3Z, f rom Smith Island, MD; Nanticoke
ARC: 16002 Aug 11 to 16002 Aug. 13; lower
portions of the Advanced bands, CW and SSB,
80-10 meters. (Will count for IOTA award,
zone NA-83.) aSL via Patric k Ayan, KW32, 905
Short Lane, Seaford , DE 19973

K3HWl, from Titusvi lle, PA; Oil Creek Valley
Radio Society; 1400-23002 Aug. 5 and 6: CW
3.7lO, 3.675, 7.110, SSB 7.250, 14.275,
28350 MHz. For QSL send OSL and no. lO
SASE to Robert E. Myers, K3HWL, AD 1 Box
143-G, Titusville, PA 16354.

W6VID , from Pasadena, CA, to commemo­
rate Voyager 2 encounter with Neptune: Jet
Propulsion Laboratory ARC: OOOOZ Aug. 19 to
2359l Sept, 3: primary SSB and SSTV treq will
be 14,235, but also SSB on 28.485, 21.335,
7.235, 3.865, and CW 14.035, 7,035, plus
OSCAR 13 and FM in the l os Angeles area on
146,52,223.5,224.04, For QSL send QSL and
SASE to W6VIO Callbook address. OX stations
QSL via buro.

W8Al, from Pro-Football Hall of Fame, Can­
ton. OH: Canton ARC: 2200-02002 July 31

(continued on page 103)

2065 Range Road
Clearwater. FL 34625

ORDERS: 1-806-999-0204

::x::D R S I
Call or Write

for complete

Product Catalog

2400 BAUD

Software Included.

Many areas are upgrading their
packet nets to this higher speed.
DRSl's M-24 modem for 2400
baud connects simply with no
modifications to your rig and lets
you operate both 1200 and 2400
simultaneously with your present
radio. Step up to this new speed
for just $79.95, today!

Unlike others, DRSI includes all
the software you need, The THS
terminal package has split screen,
file savelsend, binary file transfer,
print, scroll, review and more.

Simple and Easy.

Sophisticated, Too.
When you've mastered the basics,
use the PCe Packet Adapter for
simultaneous dual-band HFj
VHF, multiconnect, BBS, TCP j
JP, DXer's PacketCluster, 2400
baud (and higher). Even use the
Developer's Package to write your
own packet application.

Here's the easiest packet radio yet,
you don't even have to buy a TNC
to join the digital revolution. Just
let your PC do the work. Plug a
PC Packet Adapter into any ex­
pansion slot and get on the air in
minutes, just like an expert. And
you'! still be able to use the PC for
other work! The complete VHF
system is only S139.95!
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WITH PURCHASE OF
COMPLETE TOWER/ROTATOR PACKAGE

select your own HF beam antenna up to the value designated for each package. Only one antenna may
be selected. The value of the antenna is the suggested amateur net price published by TelexlHy-Gain ­
see box below. ·

Order your tower/rotator package and selected HF beam antenna from your authorized Hy-Gain dealer.
The entire package will be shipped, freight prepaid, directly from the factory to you.

PACKAGE NO.1
HG 378$ Tower
Coax arms (2)
Thrust bearing (1)
Mast (1)
HAM IV rotator
FREE One HF Beam $
Antenna of r choice 00*uPtoamax~mvalue Of 680

PACKAGE NO.2
HG 5255 Tower
Coax arms (3)
Thrust bearing (1)
Mast (1)
HAM IV or HDR:m rotator
FREE One HF Beam $
Antenna of your choice 68000*
up to a maximum value of

Contact your dealer for package pricing.

PACKAGE NO.3
HG54HDTower
Coax arms(3)
Thrust bearing (1'
Mast (1)
'PX or HAM IV or HDR 300 rotator
FREE One HF Beam $
Antenna of your choice 00.
up to a maximum value of 766

PACKAGE NO.4
HG 70HD Tower
Coax arms (4)
Thrust bearing (1)
Mast (1)
T2X orHAM IV or HDR:Dl rotator
FREE One HF Beam $
Antenna 01your choice 89100*
up to a maximum value of

Contact your dealer for package pricing.

-Suggested Amateur Net Price of HF Beam Antennas
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ALL MERCHANDISE SHIPPED FREIGHT PREPAID FROM THE FACTORY
DIRECTLY TO YOU. OFFER GOOD ONLY IN THE 48 CONTIGUOUS UNITED

STATES OF AMERICA. OFFER EXPIRES OCTOBER 31 , 1989.

TELEX. fIIu-gilln.1
c . 1l Toll Free in U.S. 800-328-3771. '" MinneflOtIi C.I 612-887-5530
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Our Readers Say

see your favorite amateur dealer or write (ora free amateur catalog
INUSA: Larsen Electronics, IIIC., 11611 NE. 50th Ave.. PO Box 1799. vancouver. WA 98668. 206-573-2722
INCANADA: tanadian Larsen Elect1ooics, LId., 149'Nesl 6lh A',fllUl!. VMIcouver, B.C, VSV 110. 604-872-8517.

Ivan I. BeZuglOlI, Jr.
cieveteoc. oa

No-Code Apprentice license
Editor, CO

We shOUld congratulate The Space Coast
Amateur Technical Group for the simple and
pragmatic petition for rule-making that they
have submilled to the FCC. Their suggestion
lor a ro-cooe Apprentice Class license is out­
stancling! By comparison, the ertcrts of the
erudite group that makes up the ARRL " No­
Code" Committee seem compl icated and less
reasonable.

I encourage you, your contr ibutors, and CO
magazine 10 support the petition tueo by Wil­
liam E, Newkirk , W89IVR .

Walter F. Wernsing , K2ZJF
Hendersonville, NC

Jim Wisdom, K4HCG
Rale igh, NC

14.313-What's Going On?
Editor , CO:

To my teucw amateurs who try to help oth­
er s and to those who make it ditticult. When I
was underway with the US Navy, the nets on
14.31 3 were God-sends to help boost the mor­
ale 01 my 6,300 shipmates during those long
periods when we were not within a thousand
mites of a tancune. You all know the story of
good and bad news Irom the phone patches ,
So what has happened? I tuned true the net al ­
ter a year's abse nce from HF, and all I hear are
a bunch of clowns trying to be some sort of law
enforcers on the band: this was not jusl one
time but a couple 01 weeks running .

Hey, guys, iJ someone is doing something
wrong, do not disrupt the weore net. Send him
a leiter or card letting him know of his or her
violation and let the FCC know. Do not rose up
a beautiful th ing such as tne nets on '313. This
is the kind ct stupid behavior that killed the C8
band. Remember, what goes around, comes
around , I have more, but ...

Gregory A. Pioppi, K82ANG
FPC New York. NY

From OSOVIAKHIM to OOSAAF
Editor, CO:

In reference to H.B. MUller 's article "Glas­
nost, Petestrika. and osts' in the Marc h 1989
issue, I would like to point outthattntne USSR
there is no such organization as DOSAFF . The
proper name is DOSAAF , which stands for
"ncorovoirove ob 'yedinenie sodeisviya ar­
mii, evtetsu i uctu.' which in English stands for
" voluntary association to assrst the army , air
force, and navy." DOSAAF covers a multitude
er activit ies. Irom ham rad io to parachuting.
target shOOti ng, andftying ,Prior toWW II it was
catledOSOVIAKHIM .

br ing goodies to place on the tables-ark-55,
dynamotors, tubes, and as Joe mentioned.
Swans, Drakes, " S"-line, and . yes. the "lunch­
00)(: ' Joe , you ca n never tell I There's a ham
out ttere somewhere whO will attempt 10digi­
tize the "iuocnoox."

My acknowledgement to Chadwick John­
son, W5DBA, lor speaking out on the same
subject.

Digitize The "lunchbox" ?
Editor , CO:

CO. April 1989. " Our Reader Say," " A Boat
Anchor Edit ion .'" wanllosecondthe idea that
was in the above-mentioned leiter wr itten by
Joe Adinoll, WB6ZWS

What a refreshing thought! IIthis caught on ,
think what it would do for hamfests . Instead of
nothing but high-tech stull, hams would again

ties. Althal rate I will be finished in about 55
years. and my age w ill be 96. I wonder what
new chall enge will await me then?

Garry Cameron, VE7ACM
PortAlberni, BG., Canada

Nowthat
you canspeak,
talktoLarsen.

Only 55 Years To Go
Edltor . CO,

Tne frustration expressed by KB2BXH
("'The Vanishing OSl," CO March 1989) is all
too fam iliar. However , I have OSL ca rds f rom
all lour of the states he mentions. The realty
tough stales are Mississippi , West Virginia.
and Wyoming.(Gal/book l islings not withstand­
ing . an the hams in Miss iss ippi have moved to
OklahOma.)

If he thinks WAS is lough, he should try a ree t
cha llenge-US{:;A. My license does not allow
SSB on 20 metres, so the CH net is oUI. l oper­
ate SSB on 10 metres, and CW on 15 through
80. In 10 '12 years I have confirmed 46_8 coun-

~rsen Antennas
The Amateur's Professional"

Novice Enhancement opensup a
whole new way for novices to com­
municate.To make themost of it, talk
to Larsen Electronics.

We'll tell you how Larsen antennas
can greatly improveyour powers of
communication. We'll also explain
how Larsen 220and 1296 MHz
antennasare designed to give you
thebestperformance.

Talk to your Larsen amateur dealer
today, and see ifLarsen performance
doesn't speak for itself.

CIRCLE 122 ON REAOER SERVICECARO
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x -tng, contests, pile­
ups, traffic handling.

\X'hcn you need to command
attention, you will with the
58-1000 Ijnear Amplifier from
Heath. And you'll do it for a cost
that no one else can match.

From our recent DX-pedition
to Taiwan, operators easily
controlled pileups with the
58 ·1000 and nothing more than
a dipole antenna. 111is means
that when conditions are tough.
YOli know you can depend on
your 58·1000 to lift your signal
above the rest. Whether
you're using a dipole or
stacked monohand be..rams.

Proven output power
we don't play games by

using old rating methods to
make YOll pay for input
power you don't get at the
antenna. what you do get is
lOOO watt output of peak

envelope power on ssnand 850
watts on CWoEven 500 watt
output on RTIY

On the chance that someone
might doubt our claims, at
hamfcsts we demonstrate that
with only 80 to 100 watts of
drive,our sn-I()(x) develops
more output than even the
world-famous Hl<lth SB-220!

Designed for today; the
SB-I()(x) offers quiet, compact
tabletop operation at rated
output. That's only I.7dll (or
about V3 of an Scunit ) below

---- - - -

the maximum legal power
limit.

"I built it m yself!"
Bec ause you build the

Heathkit SIl-l000 linear
Amplifier yourself, you not only
enjoy cost savings, you have the
unique opportunity ofknowing
your equipment inside and out.

A top quali ty amplifier, cost
savings, bragging rights, plus
industry-recognized Heathkit
manuals and technical assist­
ance from our licensed ham

consultants, should you ever
need it. An offer that's hard
to pass up.

See the SB-l()(x) and our
complete line ofamateur
radio products in the Spring
Heathkit Catalog. Call today
for your free copy.

1-800-44-HEATH
( 1-000-444-3284 )

Best to start wi th.
Best to stay with,

Heath Companv
Benton Harbor, Michigan 49022
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For a limited time Alinco Electronics will give a $100.00 "Heward" for your working, 2 meter or 70
centimeter Mobile Transceiver, or $50.00 for your working 2 meter o r 70 centimeter Hand-Held Transceiver.

The way it works is really quite simple. Just lake or send your old, but working, transceiver to your
favorite dealer for TRAOE~IN. Whatever the dealer offers for Trade-In allowance, Alinco will increase the
amount by either $50.00 or $100.00. depending on whether it's a Hand-Held or Mobile. ON THE SPOTI
There are only two requirements:

1) The Trade-In "Reward" can only be used towards an Alinco DR-S10T Dual Band Mobile or an
Alinco OJ-SOOT Dual Band Hand·Held, on a Mobile for Mobile and Hand-Held for Hand-Held basis.

2) The Trade-In unit must be in good working order and salable.

Remember, the corrpany that already gives you the best value for your dollar, and a two year factory
warranty, now gives you something else that no other company does - A substantial Trade-In "Reward"
for using our products! ***OFFER GOOD ATTIME OF SALE ONLY. OFFER EXPIRES AUGUST 31, 1989***

ALINCO ELECTRONICS INC.
CIRCLE 12S0N READER SERVICE CARD



DR·410T Coming Soo"
• 70cm FM Mobile Transceiver
• 440 -450 Mhz
• 35 Watts Hi l S Watts Low

BIG POWER IN A SMALL PACKAGE
DR-5l0T DUAL BANDER

r---~-_~

The Tiny, Tough and Terrific Alinco DR-SlOT, 2m/70 ern FM Dual Band Mobile
Transceiver has been specially designed to condense maximum performance and
operating convenience into an ultra compact package. An impressive array of
features give maximum flexibility in mobile installations.

' 144.00 Mhz-147.995 Mhz & 440-450 Mhz' ' CROSS BAND·FULL DUPLEX
• CROSS BAND REPEATER FUNCTION , ENCODE/DECODE SUBAUDIBLE TONES
• BUILT-IN DUPLEXER ' COM PACT SIZE: 5 '/,"IWI x Z"IHI x 8'''," (0 1

, HIGH OUTPUT POWER : High: 45 Watts VHF, 35 Watts UHF, Low: 5 Watts both Bands.

• 14 Multi Function Memory Channels • Multi Color LCD
• 6 Channel Spacing Steps • 3 Mode Priority Scan
• 4 Scanning Modes • 1 Call Channel
• 16 Button DTMF Microphone • All Function Keys Illuminated

• CAP and MARS Frequency Modifiable IPermit required)

( 2 -Year Limited Factory Warranty)

DR-nOT
2m FM Mobile Tran sceiv er
• 144.00 -147.995 Mhz
• 5 '/1" (WI X , "/ ," (HI x 6 '12" (WI

• 45 Watts Hi / 5 Watts Low
CAP MMt MARS frequtlncy ModiftIlbIe lCertificate required)

CI RCL E 9<1 ON REA DER SERVICE CARD



Bob Ferrero W6RJ
PlMIdenIlOwner

Jim R.fferty N6RJ
VP·N"lOn.1

S.~. "'. nagl l

ANAHEIM, CA e21lO1 BURLINGAME, CA 94010 PHO£Nllt, AZ 85015 SAN D4EG<?1 CA 512123
2'620 W U~ 999 HorifrIIlI1l M 17Q2 W Cir~ Ad !l37~ r.nmy Vila Ad
~~1.3033. (2131860-2OotO !t:oe342'5751 (602) 2.2·351~ (6?9) 560-4900

~.. . MgI. WIl60SV 8olI1(1flllH, Gary Wll1SLY, MgI bm. MgI 1(M6l(
Knolls 8e<Ty firm ~ moles SOI/lIl twl 101 !rom SfO EiSl a/ttwy 11 ttwy 1&3" o.remont IoIf:s.I IlI\Ill

ATlA~:J GA 303..0 OAKLANO, CA i4606 SALEM. NH 03079 WOODBRIDGE., VA 221 91
6011 8 Hwy 2210 livinllsttwl St 22. N~ lq)3 Ik.olll ArI"IIfa [!moe
lolOolj 263-(1700 (.15) 534·5151 (&OJ) 8ge·315() 1·800-444-lIOoI1 (103)600-1063 1·800-MH799
lany, Mgr wo.AGW Rich, Mgr WA!HlV8 CUn,s, Mil' Wll4KZL John. Mar W\loCGJl
!lol3l'i1le. 1 mo. nOllh 011·:185 1S-.8llO at 23rll1we. RaiTlfl 28 miles north 01 BOSlon !KII 1 1·93 £X~ ~ , 1·95 SOIJ1h 10 US AT 1

SlOAIl _ >II ......1: :10~
CLOSI!D SU_'"

VA" NUYS, CA 'l.n
~~BMI
t8181 986-2212
AI , Mgr. K6YRA
San Diego fwy. II VlClory BM;!

~ll !fee includInG H~i . PlIone HI1 : 7:00 itlIl 10 530 lI-m. Plcif,c Time. CIIitomia. Atilofta IlId GeotQlI cummel1 tall Of IIisiI Maresl store.
Califonlli . AtiloAa. Georgia IIld Vil1Jinia rnidents please add sales til Prices. $ptClh~ llIIl $. descliphons subjoel;l to chanGe .'ll1oul nolice.

CALL TOLL FREE
IN CALIf ORNIA CALL STORE NEAREST YOU

B~

Call any of our 800 numbers coast to coast Irom most parts of the country.
MID-WEST/WEST SOUTHEAST MID-ATLANTIC NEW ENGLAND
ANA HEIM. 910 5 30 PST .o.TlANTA, 9 10 530 EST WOODBRIDGE, 9 10 5 30 EST SAl EM, s 10 5 30 EST

1·800·854·6046 1·800·444·7927 1·800·444·4799 1·800·444·0047



W11CP presents aprimeron the use ofcoaxial cable as
a tuned transmission line. The term "tuned" refers to
the use ofa Transmatch or antenna tuner at the
transceiver end of the antenna system.

Coax As Tuned Feeders
Is It Practical?

BY LEW McCOY· , W11CP

O ver the years I have written many ar­
t ic les about tuned feeders and mult iband
antennas. and J have made recommen­
dations about such feeders. Withou t ex­
ception, I have tr ied hard to convince arn­
ateu rs never to use coax as a tuned line,
simply because of the losses involved.
However. I recently d id an artic le in CO
about an AV antenna. and wi th it I used a
shorllenglh 01 tuned coax to feed the an­
tenna. By short. I am speaking 01 only 5
teet or so. Using this piece of tuned coax
line got me thinking abouttne pract ica lity
of actually tuning coax-when it is useful
and what lts limits are. Th is article will
treat the subject.

The neophyte amateur looks at a trans­
mission line as simply some metal con­
ductors with insulation on them. Without
some background and understanding ,
these neophytes just go ahead and use
whichever line they think they want. Un­
fortunately, life isn't that simple, as we
will see ,

I know I would lose most of my readers
if I realty went deeply into transmission­
line formulas, but fortunately, with com­
puters to do the work for us, the mathe­
matics of transmission lines can be con­
verted to simple-to-read charts which
shouldn 't scare away anyone. This arti­
cle therefore is primarily about using
coax as a tuned transmission line. By
tuned, I mean using a Transmatch at the
transceiver.

There are a few basics that should be
set down when discussing transmission
lines. Regardless 01 the type of line, coax
or open-wire , the inherent losses in a line
depend basically on three fac tors: the ac­
tual conductor losses or resistance, the
losses introduced by the resistance of
the dielectric material used to separate
or support the conducto rs, and last, the
frequency used. This last element is very

*Technical Editor, CO, 200 Idaho St.,
Silver City, NM 88061

Say You Saw IIln CO

important , because as we go higher in
frequency the losses increase, some­
times dramat ica lly . Dielectr ic losses of
cou rse are most pronounced in coaxial
feed lines. In this case, the inner conduc­
tor is separated from the outer conductor
by a sheath of d ielectric mate rial , and the
outer conductor has an outer sheath for
weather and insulation protection. It is
the inner sheath that gives coax its high
loss factor.

Open-wire line and the popular 450
ohm ladder line don 't have anywhere
near the dielectric losses of coax , and
most important , for all pract ica l purposes
open-wi re line is Iossress from 160
through 10 meters, as we shall see. For
the moment, however, let's get back to
coax.

Another factor we must add is the
greater the mismatch at the antenna, the
higher the standing-wave ratio on the
line. And as the SWR goes higher , so do
the losses in the line. In radio these
losses are expressed in dec ibe ls, but for
many amateurs it is much easier to un­
derstand if the dBs are actually con­
verted to watts. That is what I am going to
do here. Keep in mind the following facts:

The losses incoax can be ilnribuled to:
iI . The dielectric ma terial used to sep­

arate conductors.
b. The size or inherent ohmic resis­

tance in the wire .
c. The frequency in use-the higher

the frequency, the greater the loss.
d. The losses because of standing­

wave ratio.

How Bad Can It Get?
Probably the best ill ust rat ion is what

could be called a " worst case" situat ion.
Let's suppose we are using a half-wave­
length d ipole on 8Ometers , 130 feet or so
overall , either horizontal or inverted Vee ,
and fed with 50 ohm coax . Also, let 's as­
sume we are using a Transmatch that
can be adjusted to compensate fo r any
mismatch , regardless of how high the

SWR is.This 80meter hart-wave antenna.
depending on its height and configura­
t ion, will have an impedance (or feed­
point load) of anywhere from about 30 to
100 ohms and will prov ide reasonable
match tcr tne 50 ohm line. In other words.
the SWR should not be much greater than
2to 1.

Butlet's assume we now use this same
antenna on 40 meters. Instead of a cen­
ter-fed hatt-wavelenqth. it is now a cen­
ter-fed full-wavelength, and the feed­
point impedance goes extremely high­
somewhere near 40000hms.This means
a standing-wave ratio of about 80 to 1 us­
ing 50 ohm coax! (We divide the imped­
ance of the line into the impedance of the
antenna to arrive at the SWR.) So on 80
meters we have an SWR of less than 2 to
1, and when using 40 meters we have 80
to 1. In addition, this becomes essent ially
a high-voltage fed system, and without
good grounding, you could end up with
AF all over the shack. There are methods
of using such systems and keeping them
"cool," but we won't go into that in this
art icle.

This same 80 meter antenna, depend­
ing on where it is resonant on 80, can be
horrendous on 20 meters. The SWR is ac­
tually 86 to 1. However, a computer an­
tenna modeling prog ram does show this
antenna to have as much as 3 dB gain in
certa in direct ions on 20 (and at certai n
angles). The poi nt is, it might be worth­
while to consider such antennas when
used on different bands . But of course,
coax would be impractical as a feed line
with an inverted Vee . Also keep in mind
that a trap dipole , with 80 meters as the
lowest frequency, would not be a gain an­
tenna on 20.

RG8 has a very Insign ificant loss factor
on 80 meters-only .25 dec ibels per 100
feet of coax and approxima tely .35 at 40
meters. With 100wattsgoing into the line
from the transmitter, .25 dB loss is almost
impossible to measure with ordinary am­
ateur tes t equipment. However, when we
go to 40 meters with its 80to 1 mismatch ,
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Table 1- Maximum ratings for Voltage and current for the two popular coaxial
transmission lines.

BO

Max. Voltage
(in volts)

1900
5000

3 10 40
Standing wave ratio (SWR)

of course . losses, which is why I said
earlier the losses could be proh ibitive in
sucha case.

Now let's look at the legal limit , 1500
watts . In our matched load 01 1 to 1 we
have a current of 5.5 amps and a voltage
of slightlymorethan 270 . Fig. 1shows the
inc rease in maximum value of voltage or
current because of SWR. The 5000 volt
rating would become marginal under our
worst-case condition. As to the current .
the heavier-duty types of RG8 (using No.
1Oscrid inner conductor, which is rated at
about 30 amps) would in all likelihood ex­
ceed that rating by a good margin.

The above wi ll give you an idea 01the
beginning of the problem when tuning a
coax ti ne. But we still have the problem 01
the power losses in line roth in its matched
and unmatched state.

Let 's take another worst-case condi­
tion and examine it. RG58IU has a loss of
approximately 2.5 decibel s per 100 feet
at 10 meters. Assume we are feeding a
beam with 100 feet of RG58 and the beam
is matched at the Novice end of the band.
Let's also assume we are running 100
watts out of the tr ansmitt er. In such a
case. the power loss in the 100 foot run
would be 45 watts, leaving 55 watts (ap­
proximately) to reach the antenna. It
doesn't make very good sense to bUy a
100 watt rig and then burn up half the
power in the line simply because of an in-

Fig. 1- This chart provides the informa­
tion of the current or voltage ratio oe­

cause of SWR.
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So ret's assume that we are going to
jump around the bands, and experiment
with antennas that are a fa r match from
so c nms. We are going to be dealing with
SWRsof , say , 100r 20to 1 on our coax . In
that case we are going to have to tune the
antenna system. the antenna system be­
ing the antenna and the coax feed line.
Here we will correct a mistaken assump­
tion on the part 01 many new amateurs :
Simply because we use 50 ohm coax
does not mean we have a 50 ohm load at
the transceiver . Without getting too tech­
nical. keep in mind that the feed imped­
ance of an antenna will depend on many,
many factors-its frequency. its length ,
its proximity to nea rby objects ,and soon.
If by some strange c hance the imped- L ...J

ence is 50 ohms, then our 50 ohm cable
will be a perfect match and we will have
an SWR of 1 to 1. But more than likely we
won't be that lucky .

So back to our subject. How bad can
the mismatch be and still tune the coax
line? Earlie r I stated the factors govern­
ing the losses in coax. Now is the time to
look at the practical problems.

The standtnc-wave ratio is the ratio be­
tween the maximum voltage and mini­
mum voltage at any given point on the
transmission ti ne, or the ratio of maxi­
mum to minimum current. I am going to
throw in the simplest 01 math here. In our
100 watts output case , using 50 ohm ca­
ble and a perfectly matched line, the cur­
rent will be 1.4 amperes (approximately).

The math is simple. By Ohm's Law. the
current squared times the resistance
equals the power-or , 1.4 times 1.4
equals 1.96, which mult iplied by 50 ohms
equals 98 watts (close enough). By the
same token, the voltage equals the
square root of the power times the resist­
ance, or 70volts .Table I shows the maxi­
mum ratings for voltage and current for
the two popular coaxial transmission
lines. The power is based on 100 watts
leaving the antenna.

Let's go back to our worst case. 80 to 1
SWA. This would produce a voltage or
current loop 01 roughly nine or ten times
what it would be in a matched condition.
In the case of the voltage, 9times 70 volts
is 630, or a lot less than the maximum.
However, the wire table rates No . 20 at
7.5 amps, so our current loop at 80 to 1
would exceed th is figure by several
amps. This would cause line heating and,

the addit ional losses because of high
SWR rise to an astronomical figure , With
our 100 watt power and 100 feet of line,
only a very small fraction of the power will
reach the antenna. Also, we must factor
in one more problem when we use coax
that is badly m ismatched. it can be dan­
gerous to run high power when coax has
a high SWR on the line . The line can heat
or actually puncture because of high RF
voltages, causing a line breakdown.

The example we have just given is a
worst-case condit ion, but there is an an­
swer to suc h a problem . In fact , there are
several answers. Open-wire feeders are
lor all practical purposes losstess as a
transmission line. For this reason one
can tolerate extremely high standing­
wave ratios without losses and without
problems . The 80 to 1 mismatch using,
say, a 2 or 4 inch open-wire line would not
be worth thinking about. Keep in mind
that if a transmission line is losslees. the
power has to go to the antenna and be ra­
diated-without any loss. But this article
is not about using open-wire lines. It is
about using coax as tuned lines.

When Don 'tWe Need to Tune Coax?
First let's discuss when it isn' t neces­

sary to tune coax-or , better yet, when
we don't need to match coax. In recent
years, w ith the advent of send-state
transceivers and in some cases even
with tube-tyee transceivers, the transmit­
ter amplif iers were designed so that they
could not be operated if the SWR was
more than 2 or 3 to 1.The latest transceiv­
ers even have protective devices to shut
them off if the SWR exceeds 2 to 1. So
here is one of our first guidelines: If the
SWR is 2 to 1 or less, then it isn't neces­
sary to " tune" or match the coax . Let 's
make anSWRof 2to 1 our limit. If the ratio
is that or less, then we don't needa Trans­
match or tuner .

But do we? Often if you live near a
broadcast station, the broadcast signal is
so strong that it drives the receiver por­
t ion of your transceiver completely wild
and you get an awful lot of noise in the
form of birdies and false signals . Keep in
mind that a Transmatch provides addi­
tional selectivity to your receiver and can
eliminate such extraneous signals,

PrObably the next important question
is how to keep that 2 to 1 SWR with a mul­
t iband antenna system. 160 through 10
meters. The answer is we can' t . unless
we use a resistor as part of the antenna,
and I am not in favor of using transmitted
watts to heat a resistor . The main prob­
lem will be with 80 and 10 meters. These
bands are too wide to provide complete
coverage with low SWR. If we elect to
stay on a narrow band of frequencies,
particularly on 80, we can come up with a
coax-fed system with an SWR of 2 to 1.
That satisfies the requirements of our 2to
1 limit on the transceiver, but limits us in
many other obvious ways.
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ICOM'sall new IC4KLsolidstate HF
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TEN-TEe

IT·7S7 GX-II
Compact, Go Anywhere,

Full Featured HF Performance
Call III for all YAESU equipment:

HF TRANSCEIVERS MOBILE UNITS
HANDHELOS AMPUFJERS

YES! WE STOCK A.CCESSORIES.

- ...._.- - -- 7:i.- --• ","1 •••••
-. ~ _ \ 4~ - .-
..... ...- <, ""-=.. \.. \

TOWERS

Crank...p, self_ pponinJ,. plvmizcd o&ed IOlIo'en.

-ss- .cries..-..l .. '} h2: ~ HDM.me. nICId. 16 h2.
HG-J7SS HG·51SS
HG·SlHD ql! fOB PRICES' RG· nUD

hy-gain antennas & towers
Tribanders

TH7DX$ Explorer-fa TH5MkllS

Monobanders
204BAS 203BAS 205BAS
155BAS 153BAS I058 AS
103BAS MUS 66BS

VHF, OSC AR, & VERTIC ALS
CA LL US FOR HY·GAIS EQ UIPMENTl

TO WERS

___ ANTENNAS

MIRAGE

RFE is now stocking
IIX Equipment

RS-1A S 49.95 RS·1 2A S 69.95
R5--3SA... I39.9S RS·SOA l 99.9S
RS-3SM _.. IS9.9S RS-SOM 219.9S
VS-3SM.._ ...114.95 Vs-.SOM.._ 232.95

NYE ·VIKING MB-V·A

AMERITRON MIRAGE rf concepts

MODEL 561 CO RSAIR II

OTHER TEN·TEC PRODUCTS:
Model sas Paragon
ModcI411liWl Linear Ampliflel"
Model 23S Antrnnil T uner

AMPLIFIERS & TUNERS
AMERITRON

MFJ 989C

__ASTRON SUPPLIES
RS--4A.•...S 39.9.5
RS-20A.._. 88.'1.5
R5- 20M._.I09.9S
VS·20M.... 124.9S

FK4S44....... V
FJC4SS4.... ... ~V

FK4S64....... "

Sd'=wPZY1jer' RNc:d (ft2): HDUX_18: H8X_ IO; 8 X.06
Galvaniznl lACCl !d&II t.oc and Mol pWc.

Toclays bfst '-"' buy! FmJht additional but you ~vr
....illl ow volume: shipper'5 di.5!;ounl!

H8X40...__ V'-' HDBX4(l.••••_. V'-'
HBX48.........,. HDBX48 _.. ,,"
HBX56 _. " BX64 _~.

Gym "!It[ 5C!1!gm. Complrtr padAp .t """'poncnl5
Section" VG. ~SG. SSG CALI. 'Of """" ~

Call ... fOf" . 11your ROHr"i~ui~lhfnl~!

Fold..,,,", lo~:

FK254S ........ V
FK25SS ,,~'-'
FK2S68 .

Pr>ces 10'l. "'l(:lIet i. .......-.

lower Hardware:
Guywire : 3/16EHS f 1/4EHS SO. IS,u. IS
CCM Cable Clamps: 3116/1I4 SO.39,u.49
Turnbuckles: 3{8"E.tE & E&1 S6.9Sn .9S

1(2"E&E & E&J.. SI2.9S/13.9S
Preformed "Big Grip." 3(1 6& 1/4 $2.49(2.99

Gu y Insulators: SOOD I S02.. SI .69f2.99

,Pbjllystrap Guy Systems;
HPTG-2 1lll1/ -4000 / -6700 C. ble....SO.30 / O.SO / 0.701f1.

Cable rods and poIlins compound in , lock.

WIRE & CABLE --I
BELDEN C O AX;
9913 Low lou SO.471ft. RG-8X(911S). SO.22/ft
RG-21 31U(S267) 0.48 RG· II AJlI(S26 1) 0.43
RG-SAl( S231) M 0.3S RG·SSAJlI(8119) 0. 17
RG-SAltS2141 _ 0.42 RG-- S9/u (824 1) 0.I S

RG·21 41U(S268) $2 .991ft.

COPPERWELD ANTENNA WIR E;
Solid: 12 p...0 . 12; 14 p...0 .09; Stranded 14 p...0. 1M't.

ROTOR CABLE:
Sui.t6-22. 2-18)...so.21 Hvy D1)16-I S.2·16)...so.l8Ift.

We stock Andrew Helin & Connectors,
full line of Amphenol connectors,

ROHN

6BTV, SBTV , G6- I44 8 , G7-144, G7·220

Compldf mobilf sySlr rns. C AL L!

MOSLEY: Spedals on TA-33, TA-34 , Cl -33!

Ifyollllftd I a;SHCRAfT antl!'ll.......een supply it!
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~
HDR·JOO
T2X
HA'of IV
C1) 4S II
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4218XL &:3219 for 2 MeWI" DXina:.
AddItional Booolitri f(J( 220 and 02 MHz.
OSCAR &.ATV _

A.l.LLl.M:E
HD-13 U-1I0

KLM World Class Antennas.
KT34A....s395,1)O KT34XA.....S585.00
VHF,UHF, & OSCAR Antennas.
We~ KL M HF Monobanders!

BUTTERNUT
HF6V Vertical HFlV Vertical
RMK II roof moun! kit, STR II radial kit,
WARC resonators, & TBR-I60 coils.

HF5B Compact Beam.

ALPHA DELTA
DX.A 546.9S DX-DD ...64 .9S DX-KT...S27.SO
DX·CC S79.9S r"it:Wl Conlrolllnf prolfdn" !

HUSTLER:

ALINCO -AMERIT RO N-ANTENNA SPECIALISTS-ASTATIC-BENCHER-B&W-CREATE-DAIWA
KANTROl'ICS-LARSEN-MFJ-MOSLEY-PALO MAR-SANTEC·SHURE-TONNA-WELZ-AND MORE
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Fig. 3- This is the setup as described in the text. The SWR indicator is used to deter­
mine when the Transmarch is correctly adj usted. As aiways, use the lowest possible

power that provides an indication when adjusting a Transmatch.
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They're he re .. .
CO Amateur Radio
1989 Equipment Buyer's Guide
and
1989 Antenna Buyer's Guide

USA: $3.95 each (includes postage).
Foreign: $5,00 U.S. each (inc ludes pest­

age). Foreign orders are payable in U.S, funds
only by check drawn on a U.S. bank, or by U.S.
Postal servrce Money Order.

Which one is righ t for you? The Equipment
Buyer 's Guide gives you the edge in selecting
just the righl equipment for the stlack -HF
and VHF rigs of all kinds, accessories, packet
controllers and so much more. All the Infer­
matron is here in one nenov.ccncrse directory
with descriptions, technical specifications,
model numbers, retall prices and photo­
graphs. Buy with confidence when you make
your decisions based on all the facts.

The bands are hotter than ever. Now 's the
time! Make those improvements to the eaten­
na farm, You'll need the Antenna Buyer'S
Guide to squeeze every single dB out of those
dollars you invest. In depth coverage of direc­
tional and omnidirectional antennas for all
frequencies! Tuners, watt meters, cable­
and more. You'll find detailed charts and
speci fications, retail prices and photographs,
Get al: the facts before you pick up the phone!

Both guides are filled with the kind 01 sup­
port Information you've always needed, but
couldn't easily get: Dealer listings inc luding
branches, names and calls for key personnel,
top lines carried, whether or not trade-ins are
accepted or on-site repairs are made. , . and
so on,

Both guides have buyin g tips nomthe IX,

per1s. How do you select the right H.F. anten­
na?Who do you talk to and what oc you say to
get that tower permit? You'll find those ques­
tions answered in the Antenna Buyer's Guide,
What are all those "bells and whistles " on the
new rigs for? Which computer is best for the
shack? The Equipment Buyer's Guide an­
swers these questions and many, many more

Which one is right fo r you? 00 yourself a
big favor- Buy both! 11"11 be the best tnvest­
ment you've made this season.

f-------
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COA X

Power
bridge

By now you must realize that it is im­
possible to make a blanket statement
that it is always possible to use coax as a
tuned line. We have to put many provisos
into the statement. As outlined above,
you have to look at all the contingencies,
including one I haven't mentioned. I
talked about SWRsof 20to 1 or even 80 to
1, but to be honest I would be hard put to
find an SWR indicator that would accu­
rately show such mismatches. I am sure
that I have examined as many SWR lndl­
cators as anyone, and I have found very
few that could be depended upon to give
an accurate reading when encountering
a high SWR. In fact, many of them stop at
3 to 1 and just leave a blank scale above
that. However, there is a method that will
give somewhat reasonable readings.

Keep in mind that at this point I am dis­
cussing tuning coax that has a high SWR,
and we want to know what is happening.
Fig . 3 shows a setup whereby we can use
an SWR indicator in conjunction with a
power-reading bridge (these are com­
monly available devices). First we have
the transmitter, then an SWR indicator
which is followed by a Transmatch, and
then a power bridge in the line to the an­
tenna . The SWR indicator is strictly to
show when the Transmatch is adjusted to
a 1 to 1 match. We have todothis in order
to get the power out of the modern trans­
ceiver. Don't forget that if the SWR is
more than 2 to 1, the doggone thing wi ll
shut down on us.

I did exactly the test described above. I
have one SWR indicator that is fairly ac­
curate up to 10 to 1, so I used the setup
above on a coax-fed antenna that I knew
had a very high SWR. There are a couple
of points you should be aware of when do­
ing such a test. The power measurements
you'll be making are not real power , but
rather are the voltage relationships. As a
matter of fact, just making these tests will
open your eyes to "power readings" on
power bridges.

Getting back to my test, I have a rig ca­
pable of 100 watts output. I adjusted the
Transmatch for a match, with output of
the rig down so I could get a good, accu­
rate match. Once matched, and observ­
ing the power bridge, I increased the
drive. The power bridge had a full-scale
reading of 200 watts, and I quickly reached
that with the drive control . (I had also
done one more thing.l had the SWR indi-

SOli COAX Transmatch Sllll COAXSW R
indicato r

son COAXRig

10f-
7 Power

'" sf-~

"' 4

3

2

efficient feed line. Two meters is much,
much worse , I see so many new ama­
teurs get their Technician license and
end up using the cheapest coax. The loss
in 100 feet of RG58 on 2 meters is just
about 6 dB, or a loss ratio of about 4 to 1.
With a 40watl rig, only 1owatts would get
to the antenna!

Let's digress a moment and talk about
decibels. You can study decibel conver­
sion charts in the handbooks, but once
learned , some numbers are easy to re­
member. A power gain or loss of 3 dB is
almost exactly a ratio of 2:1 , soa gain of 3
dB means twice the power and a loss of 3
dB means half the power. Six dB is a ratio
of 4:1, or four times the gain or loss. Ten
dB seems to be popular because it comes
out to ten times the power (or loss). Usual­
ly old timers related a kilowatt to a 100
watt rig, and many still do. In other words,
going from 100 watts to a kilowatt was a
gain of 10 dB. likewise, a good four-ele­
ment beam would have a gain of approxi­
mately 10 dB, so the radiated power
could be effectively increased 10 times
with the use of such an antenna. Getting
back to our 2 meter example, it would be
downright stupid to use RG58 for a feed
line-even for short lengths ,

Fig. 2- Chart for determining the $WR
when the forward and reflected powers

are known.



Fig. 4- This chart shows the additional
losses caused by $ WR.
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line. Actually , the antenna is matched on
the very low end, and I tested it at the high
end where I knew the SWR was high. In
anycase,l amusing RG8/U-ratherold , I
might add-and when new, it had a loss
of 1 dB per 100feet at 10meters. So I had
a matched loss of 1.5 dB plus another 4
dB because of the SWR of 10 to 1. Very
proh ibitive , to say the least-a power
loss rat io well over 4 to 1. Inc identally , the
chart in f ig. 4 shows the additional loss
because of SWR versus a matched
condition.

Getting back to our basic premise , can
we use coax as a tuned line? The answer
is yes and no. You study the losses and
decide what to accept .Aside from actual­
ly burning up line , running hig h power,
and so on, you can tune coax.

One of the more popula r multiband an­
tennas is a wi re trap dipole that covers 80
th rough 10 meters, It doesn't take long to
find out that antenna system is a poor
match for a transceiver on rnany trequen-

cator , which reads fairly accurately up to
10 to 1, also at that point in the coax line.)
Interestingly enough , the $WR read 10to
1. Some power bridges can be swrtcned
to read the reflected power. Mine couldn't,
so I took it out and reversed it in the line.

The reflected power reading. leaving
all transmitter settings the same , was
130watts.The refore , I had 200 watts tor­
ward and 130 watts ref lected. Rather in.
te resting, isn 't it, for a 100 watt rig (a total
of 330 watts). Of course, the real power
was the difference between the two, or
70 watts. Fortunately , there is a simple
cha rt available (f ig. 2) wh ich provides the
info rmation we seek . If we divide the tor­
ward power into the reflected power , we
are provided with a ratio-in this case­
200 into 130, or a ratio of .65. Looking at
our chart , a ratio of .65 gives us an $WR
of 10 to 1! My actual tests came out tne
same as the chart.

In my case the coax-fed antenna was
on 10 meters with about 150 feet of feed

c ies . lnthiscase,we usually wou ld not be
dealing w ith SWRs of more than 10 to 1
under worst co ndit ions, so I would re­
commend using a Transmatch .The same
is true of many of the trap verticals.
However, knowing what we discussed
above-the excessive voltages or cur­
rents that can exist-you should careful­
ly check the specs on the traps used. I
have heard of many blown tr aps from ex­
cessive SWR. By the same token, many
balun manufacturers w ill not guarantee
their baluns if the SWR is more than 20r 3
to 1 (which actually means the balun
wasn 't designed to take high voltages or
currents!).Just be aware of this problem.

Frankly , this is why I have always been
so " high" on using open-wire , tuned
feeders-no traps , no baluns-but that
is another article (if you want me to write
one).

I enjoyed writing this article because I
hope it clears up some questions. If you
want more suc h art icles let me know.And
now I wi ll relate one last funny story about
tuned coax that happened to me.

Many years ago-in the early 19505,
to be exact-e-r was working at the ARRl
and was asked togive a ta lk at a local club
on the subject of feed lines. As above , I
mentioned my worst-case condition
about using a coax-ted SO meter antenna
on 40 meters and the horrendous SO to 1
SWR. A young amateur in the aud ience
raised his hand with a question .

" l ew, I have exactly the setup you de­
scribe, but I didn 't know the SWR could
be that high. But I have managed to work
all 48 states with the system on 40 me­
ters. What do you recommend I do?"

Needless to say, the aud ience seemed
to hang on my answer, and at that point in
my career I coined Mccoy's Rule. I said ,
"In that case. use McCoy 's Rule : If the
damned thing works , don't change it ! ,. iI
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ALINCO DISCOVERY DAYSIII
Join Dozens who have already traded in their ICOMS, Kenwoods and Yaesus on the
exciting and amazing AllNCO DR-510T Dual Band45W/35Wtransceiver. Discover like so
many others have, how the ALiNCO DR-510T will do it all for you. Memory Channels,
Priority, Instantaneous Storage and Receivable Channel. Sub Audible Encode/Decode
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3900·8 River Road
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brings Imagination and Innovation to antennas . . .
and has been since 1948!!
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® Only
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Value + Quality
from over 25years
in ATV...W60RG

With our all in one box TC70-1 , 70cm ATV Trans­
ceiver, youcaneasily transmit andreceive liveaction
co lor and sound video just like broadcast TV. Use
any home TV camera or VCR by plugging the com­
posite video and audio into the front VHS 10 pin or
rearphono jacks. Add70cm antenna, coax, 13.8 Vdc
and TV set and you are on the air... it's that easy!
TC70·1 has>1 watt p.e.p. with one xtal on 439.25, 434.0
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Transmitters sold only to licensed amateurs, for legal purposes,
verified in the latest Callbaok or send copy of new license.
Call or write now for our complete ATV catalog
including downconverters, transmitters, linearamps,
and antennas for the 70, 33, & 23cm bands.
(818) 447-4565 m-f8am-5;30pm pst. Visa, MC, COD

P.C. ELECTRONICS T~ (W'O'G)
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This three-element quad is built from scratch using
readily available, inexpensive materials and simple tools.

The Perfect Cube
An Easy-To-Build Quad Antenna

BY DAVI D K. SHORTESS· , W5PQL

The completed 15 meter. three-element quad.

H ave you ever considered building a
beam antenna? If so , the first thing that
you will have to determine is the type.
While the Vagi is probably the most popu­
lar beam used by amateurs , the quad has
certain distinct advantages. II has more
gain per element. A three-element quad
has as much gain as a tour-element
Yagi,l Along with the increased gain
com es increased capture area , so recep­
tion may be measurably improved. Also.
the Quad has a much smaller turning rad i­
us, and a boomless. spider quad may be
somewhat lighter in weight than its Vagi
equivalent .

The disadvantages of the quad stern
largely from its shape. Because the quad
is a three-dimensional structure as oo­
posed 10 the two-dimensiona! Vag i, it is
generally more susceptible to storm and
wtrd damage and handling is more diffi­
cult. For the home-brewer , the quad has
suffered from several additional short­
comings. Bamboo poles for spreaders
are no longer available from carpet
stores, and fiberglass spreaders are ex­
pensive .The supporting members are of­
ten complex and difficult to make. It is no
wonder that the antenna home-brewer
has often dismissed the quad as being
too impractical.

With all of this in mind, I decided to try
to design and build a quad antenna ex­
pressly for the home-brewer . I estab­
lished several design criteria. The anten­
na had to be made from readily available.
fa ir ly inexpensive materials . The con­
struct ion had to be limited to the use of
simple tools w ith no welded or machined
parts. It had to be strong enough to w ith­
stand our gusty New Mexico winds, but
lightweight enough to be handled by one
person . Finally. these constraints should
have no detrimental effect on the per­
forma nce. I feel that the antenna de­
sc ribed here meets all of these demands.

Electrically there is nothing new about
this antenna. The element dimensions
and spacings were all taken from the liter­
ature ." Its unique features are its struc-

·,209 Vista Drive, Socorro, NM 87801
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tura! design and the materials and me­
thods used in its fabrication.

The General Design
The antenna is a 15 meter , three-ere­

ment quad supported by a boorruess
spider (f ig. 1). The spacings from the
driven element are 0.13 wavelength for
the reflector and 0 .12 wavelength for the
director. producing a near optimum com­
bination of desirable gain and a good
trcnt-to-oack rat io.' Thus. the distance
from the reflector to the director is 0.25
wavelength, o r just under 12 feet, very
c lose to the length of each of the four
sides of the two parasit ic elements. This
gives the antenna an almost perfect cubi­
cal shape , with a turning radius of about
8%feel.

The advantage of the cubical shape
lies in the fact that the antenna is com­
pletely symmetrical from all directions.
Each of the eight spreaders is opposite
to, and exactly in line with, one of the
other spreaders. In other words. instead
of eight spreaders , it can be thought of as
having four long spreaders crossing each

other etttre cent ral support point and ex·
tending to the eight corners of the cube.

The twelve edges of the cube include
the four sides of the reflector and the four
sides of the director. The four remaining
edges are guys running from each corner
of the reflector to the corresponding cor­
ner of the director. The driven element is
suspended from these guys.

The Center Support
The spreader supports are made of

four 2~ foot long pieces of Yo inc h thin­
walled steel electrical conduit cut from
one 10 foot piece. Each piece provides
support for two spreaders. one on each
end. However , they all cannot intersect
at exactly the same point at the center of
the structure without CUlling and welding
or splicing the pieces in some way. I
solved this intersection problem by off­
setting each of the four pieces horizontal­
ly by about an inch from the true center.
This allowed the four pieces to be nested
around each other, all almost touching
each other and all completely intact .

The four pieces of conduit are mounted
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Fig. 1- The overall plan of the three-element quad. The internal
guy wires are not shown. and the external guys are shown as

dashed lines.

Fig. 2- A cutting and drilling guide for one of the four sides of
the center support. The U-bolt holes are drilled in only one of

the four pieces.

Table I- materials list.

in a rectangula r structure made of four
virtually identical pieces of Yo inch exte­
nor-qrade plywood. They are glued and
screwed together, edge to side. in a SOft
of dovetail fash ion. The pieces of conduit
are mounted in holes d rilled at 35 ° from
hor izontal. The dimensions of the four
plywood pieces are given in fig. 2.The ott­
sets on Ihe sides of each piece are such
that the conduit holes are r. inch from the
edge of the piece . This makes the struc­
ture stronger and the d rilling easier .

All four pieces of plywood are cut and
drilled before they are assembled . Since
the location and angles of the conduit
holes are rathe r critical , the drilling of
these holes shou ld be done with great
care. If it is available , a drill press or a
drilling gu ide shou ld be used. A simple jig
made the drilling of these holes with a
hand d rill much easier . The details of the
setup are shown in fig . 3.

The only side of the support that differs
from the others is the one to wh ich the
mast is attached. The mast extends up in­
side the structu re, and the tj-bott s which
secure it are fastened toone side. It is im­
portant to insert those two U-bolts into
the plywood side before the fou r pieces
are glued together. There is no way to get
them in after the support is assembled.
Also, if the inside of the support is to be
painted, that too should be done prior to
assembly.

After the wood pieces are glued and
sc rewed together , additional support is I
provided by eight 5" x %-20 carriage

2 leet x 2 feet 01 r. inch extencr-qraoe
plywood

One 10 loot length of r. inch steel electrical
conduit

One 10 toot length 01 ~ inch steer electrical
conduit

Eight 10 fool lengths 01 r. inch 125 psi ccic­
water PVC pipe

One 10 loot length 01 ~ inch 100 psi nctrcord­
w ater PVC p ipe

Four r. inch PVC pipe couplers
15 inches 01 ~ inch d iameter wood dowel

(broom handle)
100 feet of aluminum TV-anlenna guy wire

bolts placed in the structure just above
and below the U-bol ts. Eac h piece of con­
duit is inserted through two holes which
line up diagonally on opposite sides of the
support. It rests against the inner surface
of a third side, and is held in place by a
1){ " x ){" sheet metal sc rew through the
wood and into the cente r of the piece of
conduit. The condui t holes in the plywood
may have to be filed out a little with a rat­
tail rasp in order to gel the pieces of con­
duit in, but a tight fit is desirable .

Finally, a cap of wood is screwed and
glued to the top. The eye bolt inserted in
its center is usefu l for attaching a hoisting
rope. Fig . 4 shows the relative placement
of the various components of the center
support. All crac ks are thoroughly caulked

200 leet 01 number 14 solid copper-clad steel
antenna w ire

150 feel 01 2 inch wide l iberglass tabnc
One Quart of l iberglass res in w ith hardener
Two heavy-duty U-bolts . center support mount
One lightweight U-bolt. balun support mount
12 small compression-type egg Insulators
Eight 2 inch tension insulato rs
Eight 1 inch rose cl amps
Twenty 2 inc h x "a Ilat-head wood screws
Four 1y. inch x " 14 sheet-metal screws
Eight 2:{ inch x y'-20 carriage bol ts
Eight 5 inch x y'-20 carriage bolts
One y'-20 eye bolt

and sealed. Finally, the entire wooden
part of the support is given several coats
of g<><>d-quality exterior pa int.

The Spreaders
The eight spreaders are 10 foot long

pieces of r. inch. 125 psi, polyvinyl-chlo­
ride (PVC) cold-wate r pipe covered with
fiberglass and resi n. The fiberglass and
resin not only provide additional strength
and rig idity to the pipe, but they also pro­
tect the PVC from the destruct ive effects
of ultraviolet radiation from the sun. The
pipes come in 10 or 20 foot lengths, so
there is no waste . If the builder were con­
sidering a 17 meter quad of th is design. it
would requ ire spreaders about 11 feet
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Fig. 4- The center support assembly. Only two of the four
spreader supports are shown. The other two would be at right

angles to those shown.

Fig. 3-Ajig toaidin the drilling of the conduit holes in the center
support pieces.

long. A 20 meter quad would require 13
foot spreaders.

The ends of the PVC pipes are plugged
with pieces of wood dowell r. inches long
and 1XS inch in diameter. An old broom
handle was just the right diameter. Fas­
ten a 2X;" x Y.·20 carriage bolt length­
wise in each plug, and then glue it in place
in the pipe with PVC cement so that the
threaded end of the bolt sticks out (fig. 5).
All wires are attached to these bolts by
loops in the ends of the wires and are held
in place by washers and nuts.

Before the fiberglass is applied, the
PVC is roughened with a piece of coarse
sandpaper. The fiberglass, which comes
2 inches wide on a roll, is t ightly spiraled
onto the PVC pipe with about a X inch
overlap on each turn. Two coasts of pig- I
mented epoxy resin are applied over the
fiberglass. The fiberglass and resin cover
the plug in the end of the spreader, leav­
ing the threaded portion of the bolt
exposed.

A set of internal guy wires is attached
to each of the eight spreaders 3 feet from I
the outer end (see below). The point of at­
tachment is a ring of PVC about ~ inch
wide and cut from a y. inch PVC pipe cou­
pler. Asingle cut is made in the ring, and it
is glued to the finished spreader.

Finally, a slit 6 inches long is cut with a
hacksaw in one side of the base of each
of the PVC pipes. It turns out that the in­
side diameter of the PVC pipes is almost
the same as the outside diameter of the
steel conduit supports. Thus, with the slit,

the PVC pipes can easily slide over the
supports.

Assembly
The entire antenna is assembled on a

short temporary mast extending about 6
feet above the ground. Howthls is erected
depends on the situation. In my case I as­
sembled the antenna on the flat roof of
my house, so I stuck the tempora ry mast
into one of the vent p ipes on the roof. If
the antenna is to be assembled on the
ground, the mast could be driven directly
into the ground or inserted into a larger di­
ameter pipe in the ground. It is conveni­
ent to be able to rotate the antenna as you
work on it.

Internal Guying
Twelve internal guy wires are placed

within the structure, 3 feet from the ends
of each of the spreaders, to provide addi­
tional rigidity. The wires, made of stan­
dard aluminum TV guy wire, form their
own smaller cube within the larger one.
The overall length of each guy is about 8
feet, 6 inches and is broken in the middle
with a small compression-type egg insu­
lator. Each one is looped around the 1

spreader on the oute r side of the attach­
ment ring and twisted (fig . 6). The posi­
tions of the rings and the dimensions of
guy wires were selected with the idea of
substituting a 10 meter quad for the guy
wires if desi red. The spacings of the th ree

elements, in terms of wavelengths, would
be the same as those of the 15 meter quad.

The Reflector and Director
The lengths of each side of the three

elements are calculated, in feet, from the
target frequency according to the follow­
ing formulas, modified from published
values:'

Reflector: 258ffrequency in MHz
Driven element: 252ffrequency in MHz
Director: 2441frequency in MHz

No stub or other matching device is
used on the parasitic elements. Both are
continuous square loops of number 14
solid copper-clad steel antenna wire. The
reflector is suspended from 2 inch long
ceramic insulators attached to the bolts
at the ends of the spreaders by small
loops of wire. The director is also sus­
pended from 2 inch long insulators, but
because it is smaller, the insulators are
connected to the bolts by 6 inch long
pieces of wire. A reminder: Since the an­
tenna is nearly 12 feet tall, a step ladder
or other supporting device at least 8 feet
tall is required for the builder to reach the
top of the structure.

The driven element is suspended from
the long guy wires that run from the cor­
ners of the director to the corresponding
corners of the reflector. I used number 14
copper-elad steel wire for both those guy
wires and the driven element. However, a
lighter weight wi re should be acceptable
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for the driven element, since there is less
tension on this element than on the para­
sitic elements. Again, loops in the ends of
the guy wires slip over the bolts in the
ends of the spreaders.

In order to avoid interaction between
the driven element and the guy wires
which support it, an insulator made of a
30 inch long piece of Yt inch hotfcold PVC
pipe is inserted in the middle of each guy
wire. Again, the length allows four pieces
to be cut from a 10 foot length of pipe.
Holes are drilled in the PVC, and the driv­
en element is threaded through those
holes and secured by short pieces of wire
twisted around the antenna wire. Initially,
the length of the guy wires with their insu­
lators is about 11Yt feet. The actual
lengths of the guys are adjusted so that
there is enough tension on the system to
support the driven element, but not so
much that the spreaders a re excessively
bowed.

It turns out that because of the small
offset of the spreader supports and the
presence of the internal guy wires, there
is a small natural bowing of the spreaders
that cannot be avoided. Too much ten­
sion on the guys simply inc reases that
bowing . It is interesting that in spite of the
bowing of the spreaders, the alignment of
the three elements is virtually perfect .

Because there is very little tension on
the wires of the driven element, it is im­
portant that each leg of that element be
as straight as possible.After all of the ele­
ments are assembled, some pains should
be taken to straighten any bends or
curves in the wires of the driven element.
The springiness of the antenna wire
makes this a bit difficult , but once the
wires are straight, they stay that way.
Actually, small variations from a true,
straight-sided square appear to have no
adverse effect on the performance.

The Prototype
Since the antenna has an estimated

impedence of around 50 ohms, I fed the
driven element of the prototype in the
middle of tho lower horizontal leg with 50
ohm coaxial cable. both with and without
a 1:1 balun . Both arrangements gave
similar SWR readings of 1.5:1 or less
across the entire phone portion of the
band . Both a commercial ferrite core bal­
un and a home-made tri-filar air core bal­
un were used with similar results. lnorder
to reduce the possibility of spurious radi­
ations and Tvl. Idid incorporate a balun in
the final prototype.

If the antenna were to be mounted on a
mast extending at least 6 feet above the
top of the tower, the balun or the coaxial
cable connector could be secured to the
mast at the point where the mast inter­
sects the driven element. However, in
order to provide greater stability for the
structure, I mounted the center support
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Fig. 5- The end of the spreader, with its
wooden plug and bolt .

only about a foot above the top of the tow­
er. This placed the feed point well below
the top of the tower. Since the feed point
had to rotate along with the rest of the an­
tenna, I hung it fro m a piece of Yt inch
electrical conduit bent to a 90 0 angle.
The pipe was clamped to the mast with a
U-bolt just above the top of the towe r. It
hangs down along the side, just clearing
the tower as the antenna rotates.

The complete antenna, without the bal­
un and balun support, weighs 35 pounds,
light enough to be carried about or hoisted
by one person. Since my wood lattice
tower doesn't tilt over, I had to haul the
quad to the top. I used a 6 foot gin pole
with a pulley. The upper and lower direc­
tor and internal guy wires were tempora­
rily removed from the spreaders on one
side, and the antenna was placed on the
ground with the center support next to the
tower. The wires were replaced, thus
placing the antenna "around" the tower.
A rope was run from the eyebolt in the top
of the center support, up to the gin pole,
and back down to the base of the towe r.
One person on the ground pulled the
rope, while a second person climbed up
the tower to guide the antenna.

The light weight of the antenna also
made it possible to use a Iight-duty anten­
na rotator. I have used a TV antenna rota­
tor with it for all of its five years on the tow-

~~-:::_ GUY wires

Fig. 6- The ring glued to the spreader for
securing the internal guy wires.

er. When the wind blows hard, the whole
structure waves around quite a little, but
there has been no damage to either the
rotato r or the antenna.

A materials list is given in Table I. All of
the parts used to build the antenna ex­
cept the copper-clad steel wire were pur­
chased loca lly. The wire was ordered
from a CO advertiser, The total cost at
cu rrent prices should run between $75
and $85. The most expensive items are
the fiberglass and resin at about $30, ob­
tained from a plast ics supply company.
The cost of the individual spreaders
comes to about $5 or $6 each.

Additional Construction Notes
Ceramic insulators are becoming in­

creasingly diff icult to find. It should be
possible to make both the compression
and the tension insulators out of short
pieces of Yt inch wood dowel or hot/cold
PVC pipe of the appropriate lengths.Also,
the feed-point support could be made of
PVC pipe. Two pieces joined by a 90 0 el­
bow should do the job.

Although nothing about the construc­
tion of this antenna should affect its per­
for mance, it turned out that the guy wires
which support the driven element did
have a slight effect on the resonant fre­
quency, causing it to be a little higher
than expected. Experimentation revealed
that the shorter the insulators in the guys,
the greater the effect. The element
lengths given above have been adjusted
to compensate for this effect, using the
30 inch long insulators specified.

Performance
This antenna has been in operation at

myOTH for nearly five years and has per­
formed admirably. I operate with about
100 watt s PEP output, and my tower is 40
feet tall. I have gotten very good signal re­
ports from all parts of the world, standing
my ground in pile-ups against much more
powerful rigs and/or higher Yagis with
more elements.An indication of the front­
to-beck ratio was obtained from a station
on the east coast. He gave me a 10 dB
over S9 report with the antenna pointed in
his direction, and S5 off of the sides, and
an 87 off of the back.

This is not a weekend project. How­
ever, in these days of integrated circuits
and other sorts of purchased black
boxes, it is a project which gives the ama­
teur a chance to do what we were once
famous for-building our own equipment
from scratch.

References
1. Thurber, Jr.. K.T., "The Quad He­

visited," CO, December 1988, p. 78.
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You Have Counted on Us for 15 Years
You have counted on OPTOELECTRONICS
Hand Held Frequency Counters to be the
best quality, to be affordable and reliable.
We have been there for you with Frequency
Counters that are compact and ultra sensitive.

And more and more of you are counting on
us, techn ic ians, engineers. law enforcement
officers , private investigators, two-way rad io
operators, scanner hobbyists, and amateur
radio operators, just to name a few.

Hand Held Series Freauencv Counters and Instruments
MODEL 2210 1300H/A 2400H CCA CCB
RANGE: FROM 10 Hz 1 MH z 10 MHz 10 MHz 10 MHz

TO 2.2 GHz 1.3 GHz 2.4 GHz 550 MHz 1.8 GHz
APPLICATIONS General Purpose RF Microwave Security Security

Audio-Microwave
PRICE $219 $169 $189 $299 $99
SENSITIVITY
1 KHz < 5 mv NA NA NA NA
100 MHz < 3 mv < 1 m v < 3 mv < .5 mv < 5 mv
450 MHz < 3 mv < 5 mv < 3 mv < 1 mv < ;) mv
850 MHz < 3 mv < 20mv < 5 mv NA < 5 mv
1.3 GHz < 7 mv < 100 mv < 7 mv NA < 10 mv
2.2 GHz < 30 mv NA < 30 mv NA < 30 mv
ACCURACY ALL HAVE + 1- 1 PPM TCXO TIME BASE.

All counters have 6 digll red .26'" LED displays. Aluminum cabinet is 3.9'" H K 3.5'" K 1.... Inlernal Ni-Cad batteries
provide 2·5 hour portable operation with continuous opereuon from AC line charger/power supply suppl ied. Model
CCB uses a 9 volt alkaline battery. One year parts and labor guarantee. A lull line of probes, enteooas. and accessories
is available. Orders to U.S. and Canada ack:l 5% to total ($2 min, $1 0 malt). Florida residents. add 6% sales tax.
COD lee $3. Foreign orders ack:l 15%. MasterCard and VISA accepted.

Orders to U.S. and Canada add 5% to total ($2 min , $10 max). Florida residents , add 6% sates tax. COO fee $3.
Foreign orders add 15%. MasterCard and VISA accepted .

OPTOeLECTRONICS INC.
5821 N,E. 14th Avenue· Fort Lauderdale, Florida 33334

1-800-327-5912 FL (305) 771-2050 FAX (305) 771-2052
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No, it's not a tower, but it is free·standing, selt­
supporting, and does increase in height by itself.

Build A Tree-Mounted
Antenna Bracket

BY JOHN R. SOMERS· . KC3YB

The completed antenna bracket is versatile, gets your antenna
doesn' t cost an arm and a leg.

L eI'Sface it. Not every amateur has an
unlimited budget and all of the state-of­
the-art equ ipment advertised in this mag­
azine. At least I don', think that I am the
only one with a rig half as old as I am.
White a tnbander on a 70 foot tower is in
my plans , it is not on my 101. Unt il then I
will have to make do with what I have and
what I can conveniently come up with.
The fest wil l have to wait .

What I do have, however , are trees. At
any given t ime several are doing duty as
support structures for one antenna or an­
other . For dipoles, verticals, and my cur­
rent Windom,they are unsurpassed-for
the money, anyway.

I recent ly took note of a 65 foot gum
tree located near my shack and thought
how great it would be if I could get my 2
meter vertical at least part way up that
tree. I knew J could never get it a ll the way
to the top, but I could take advantage of
the lack of branches fo r the majority of its
height by fabricating a stand-off bracket.

For about $9.00 t bought a heavy-duty
galvanized antenna mast. I hacksawed it
into three sections-measuring 1,3, and
6 feet-and welded them together as
shown in the diagram. I then took two
pieces of 1V2 " x 12 U flat stock, bored
one hole in each end, and welded them to
the tree side of the bracket as shown.

In orde r to prevent rust w here the weld­
ing burned away the zinc coating, I sand­
blasted the joints, primed them, and
painted the whole affair w ith several
coats of enamel.

In order to get the bracket to its desired
location 'way up the tree , a weighted line
was thrown over a stout branch and a
heavy nylon rope was pulled over. The
bracket was slung at its balance point . I

"93-25 Beechwood Place, Crisfield, MD
21817
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secured the bracket to the tree w ith r. H x
6" lag bolts, and the antennalmast com­
binat ion was pulled up by the same meth­
od. All hands should be kept as clea r as
possible and you should without faifwear

high in the air, and

a hard hat during this operation.
A critic could fin d much w rong with this

projec t. Fo r one thing, the tree w ill keep
growing around the bracket mounts,
making it d iffi cult to remove in the future.

Say You Saw II In CO
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Fig, 1- Side view of the antenna mounting bracket.

Likewise, a staple driven into the tree to
secure your coax will sooner or later
pinch it in ha lf. Thirdly, access to the an­
tenna and coax is somewhat more diffi·
cult than it would be if mounted on a tower.

On the other hand, it is cheap and ver-

satile. Although I presentry have only one
antenna mounted onmy bracket , it is eas­
ily strong enough to support more. As my
station requirements grow, I expect that I
will add one or two.

If th is project looks as though it may fill

a need at your station , don't necessarily
be bound by what I did at mine . Use your
imagination.Just th ink of you r tree as sort
of a biolog ical tower that grows every
year, and soon you will be sporting anten­
nas from you r 01' gum tree . mI

Speak Softly
and Carry A Great Amp...
You have to be heard to communicate. When it comes to
the best amplifiers for VHF and UHF communication,
RF Concepts goes farther to give you the best standards,
highest quality and latest technology.

Features like GaAsFET receiver pre-amp and
high SWR shutdown. Inputs from 200 rowans
to 50 watts, outputs from 30 to 170 watts. We
back every amp with a 5-year warranty on
parts and labor, 6 months on final transis­
tors. Ask your dealer, or call us for information
on any one of our 12 great VHF/UHF amps.

,l::onceptl
Inquiries: 2000 Humbolt Street - Reno, Neveda . 89509

{7021827-o133
Dlv. of Kantronics

Factory: 1202 E. 23rd, Lawrence, Kansas 66046
(913) 842-7745

..', i
• •!
t ~,

RF Concepts has rugged VHF/UHF amp lifiers for 144, 220 and 440
MHz. operation. Twelve models to choose from!

Please ...nd all fNd.f Inquiries dlfeclty ,
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This phaser is not something out of "Stertrek,"
but something you can build easily to improve
your antenna system.

How To Build A Universal Phaser
For Low-Frequency Directive Arrays

BY THEO. E. BELLAMY·, NU5A

Fig. 1- This is the schematic of the basic phaser. More deluxe versions would have
roller induc tors instead of51 and52, and53 would be replaced by a DPOTceramic or

vacuum relay.

J2

l----~J3

Building The Phaser
Construction of this device is very sim­

ple . No parts are of critical value, and
great latitude is available in their selec ­
tion . While the coils may be fixed and
tapped with an alligator clip, or switched
with a multi-position rotary switch , roller
inductors are used most often .The capa­
citors may be broadcast variables of
close spacing. Any capacitor in the 800
pF range will work. They are in high-cur­
rentllow-voltage points. and flashing over
is not a real concern.

Direction switching can be accom­
plished with either a double-pole double­
throw relay or ceramic rotary switch .
Component placement is not critical ex­
cept for one consideration. For maximum
front to back on receive, L2 and C2
should be shielded from one another.
This makes only a subtle difference in

ammeters used to measure the AF cur­
rents being fed to each element . They
may be omitted, or relative power indica­
tion meters may be substituted, as shown
in the schematic in fig. 2. More on tuning
the phaser later.

Point "X·
./

S3A

\ C2
L1 .» M1

J1
~ , '- C1 m A

'-
L.

S lI 12
o S3B 1

M2
;:::J , L 0
'-<521

capacitor or inductor alone is always 90
degrees. However, once you factor in re­
sistance , which is always present to
some degree, along with stray capaci­
tance in the inductor side and stray induc­
tance in the capacitor side, the situation
becomes more complex. Now you can
see that by making the capacitor and in­
ductor variable, a wide range of phase
angles can be selected .

Fig. 1 shows the schematic of the
phaser. C1 and L1 form an L network to
match the impedance of point X to the
feed line from the t ransmitt er. C2 and l2
provide the phase shift and are adjusted
to keep the current balanced while pro­
viding the proper phase shift. In the phas­
ing circuits used in commercial broad­
cast directive arrays, great care must be
taken in the adjustment of phase angle
and cu rrent distribution because the ar­
ray has to be designed to exhibit a speci­
fic pattern. In amateur use this is not a re­
quirement, so the pattern can be ad­
justed to fit whatever the situation dic­
tates by using variable components with­
out being overly concerned about exact
phase angles, cu rrents. or protected cov­
erage areas. Meters M1 and M2 are AF

P haSing two antennas to obtain direc­
tivity and gain is becoming increasingly
popula r on the amateur bands. The de­
vice described in this article is a universal
phaser that can be used to phase two
matched antennas for more than one
band. It is useful for experimentation be­
cause it is completely variable, both in
phase shift and impedance matching _It is
very simple to build, and can be used with
any type of antenna system. While there
are other more accurate and elegant
methods of phasing two antennas , this
device can be used over a wide frequen­
cy range, and may be swapped from one
antenna system to another as the need
arises.

TheTheory, In ANut Shell
Multi-element phased-array antenna

systems obta in their directive character­
istics from the phase relationship of the
AF currents being fed to the elements.
The array will exhibit directivity in the di­
rection of the element receiving the lag­
ging current. Stated another way, the lag­
ging element is the front of the array , and
the lead ing element is the back of the
array.

One method of generating this phase
difference is to feed the elements with dif­
ferent length feed lines. However, the
method we will use in the universal pnas­
er will be to feed the elements with the
same length feed lines, while inducing
the phase shift by inserting capacitive re­
actance in ane element's feed line and in­
ductive reactance in the other. Since a
leading phase angle is caused by capaci­
tive reactance, and a lagging phase an­
gie is caused by inductive reactance , the
array will be directive toward the element
with inductance in its feed line.

Now I know what you are thinking . You
are thinking that the phase shift across a

*Rt. 5, Box 6400, Benton, AR 72015
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Regain Control
Over Your Repeater!
When your license is on the line, it makes sense to be in
control. RF Concepts repeater controller handles large,
multiple interconnected systems as well as simple repeater
operations.

Command codes are remotely programmed,
including timers, tone pitches and 10 mes­
sages. And. data is stored in non-volatile
EPROM, so battery backup is not required to
maintain parameters when power failsl The
RFC B-RC comes with one repeater port, two
auxilliary radio ports and one control-link port
at only $395. Regain control, call today.

,fconceptl
Inquiries: 2CXXJ Humbolt Street - Reno, Nevada - 89509

(702) 827-01 33
Dlv. of Kantronics

Factory : 1202 E. 23rd, Lawrence, Kansas 68046
(9 13) 842-n 45

-,

The RFC B-RC controls even the largest systems at a price you will
like .

NAVAL ELECTRONICS,INC.
5417 Jetview Circle. Tampa, FL 33634

Phone:813.885.6091 • Telex: 289·237 (NAVL UR)
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cause one side of it goes to ground any­
way. With most roller inductors an insula­
tor will be required for Lt and 12. If you
use a rotary switch or an all igator cl ip ,
then you won't have to worry about it .
Just remember that if you decide to go
the alligator-c lip route for experimenta­
tion. turn your VOX off belore making any
adjustments with the alligator cl ip. If you
trip your VOXwith you r fingers on the clip.
you will say something that you might not
want to be transmitted.Then you will burn
your lingers a second time and say it
again .

Fig. 4 shows photos 01the most deluxe
version . It uses internal shielding , roller
inductor for phase shift. and dual meter­
ing. This unit was designed lor an array of
two double bazooka antennas lor 75 me-

l ters spaced ~ wave length apart . Relative

h
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performance, however. A quick game of
" chassis chess" with the components
and a little common sense should yield a
suitable layout in short order . Obviously ,
the entire assembly shou ld be well
shielded.

Fig. 3 shows photos 01 the simplest
version. It uses cheap little broadcast
variable capacitors , chunks of miniduc­
tor stock with rotary switches, and a dou­
ble-pole two-postnon rotary switch to
change directions. This rig looks a little
wimpy, but it has handled the legal limit
with no detected heating. No metering
was included, so tuning is strictly done by
the S-meter and SWR meter .

The control shaft for C2 must be insu­
lated. In the basic phaser shown in fig . 3.
the plastic knob served nicely. C1 does
not need to have its shalt insulated be-

Fig. 2- This is the schematic of the relative output indicators for use in the deluxe tmes­
er. Note that the sensitivity is set with a common variable resistor in the ground return

for the meters.
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C40 Pall 01 -lOM COilS 529 ,90 '
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ALSO AVAI LABLE The A10 Antenna
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URBAN ANTENNAS, INC.
Box 662 . Bryn Athyn. PA 19009
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Fig .3- (A) This is a photoof the basic phaser. Centrals for phase shifting are on the left.
while the L-network controls are on the right. Direction switching is done with the ro­
tary switch in the center. (8) This is the internal view of the basic phaser. The use ofa
rotary switch for direction switching eliminates the need for relay power wiring and

power supply.
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anywhere from y. wavelength to y. wave­
length. If you must compromise in ele­
ment placement, closer or wider spacing
will work. However. the performance
may suffer due to side lobes in the case of
wider spaci ng, or from losses due to low
radiat ion resistance in the case of c loser
soecirc . Try to make the elements as
identical to one another as possible.

Summary
This universal phaser will work with vir­

tuaflyanytype of antenna. J have used the
same phase r with a pair of loops at
eighth-wave spacing on 75 meters. and a
pair of verticals at quarter-wave spacing
on 75 meters. I have a friend who uses a
phaser like this with a pair of vert icals at
eighth-wave spacing on 75 meters. He
can change the feed system on the verti­
cals so they work as half-wavelength ver­
ticals on 40 meters at quarter-wave spac­
ing. and feed them with the same phaser
by just retuning it. Other systems now in
use are two inverted vees. two half
squares, twobob-talteo curtains,a pairof
double bazookas, and assorted loops.
This setup would be ideal for a pair of But­
ternut 80/40 meter verticals spaced at at
feet. where they would be eighth-wave
spaced on 80 meters and quarte r-wave
spaced on 40 meters.

It's really great to be able to direct your
signal whe re you want it to go at double
the ERP of a single element. It's even
more helptul to be able to knock down the
QRM and QRN by 20 dB or so. Plus. the
variable nature of the device enables you
to swing the null off the back and skew the
pattern to selectively reduce the ampli­
tude of undesired signals . II

149 Palmer Road . SouthbUry. CT 96488

(800) 634-8132 In CT (203) 264-3985

SUPER PERFORMANCE BATTERIES
SUPER ICOM SUPER YAESU
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For all your bat1ery needs. write or call today for a complete catalog. Dealer inquiries Invited .

Made by Hams 10< Hams

tiona until a good front to back is ob­
tained. Then vou canteeda litt le power to
the pnaser and adjust the input knobs for
minimum $WR, or you can use a noise
br idge if you have one. With a bit of fid­
dling you will f ind a setting that gives good
FIB and a low $WA in both direct ions.
However, th is may not be the optimum
setting if you have no way to check the
current to each element .Therefo re. try to
l ind a setting of the phase controls that
uses both capac itance and inductance. It
is possible to obtain FIB with only capaci­
tance providing phase shift. but then all
the current wil l be fed toone element and
gain will suffer a li ll ie.

Spacing between the elements may be

Fig. 4 - (A) This is the front of the deluxe phaser built by Tom McLees. WF51. for use on
an array of double bazookas at eighth-wave spacing on 75 meters. L 1in this unit is not
variable, as il will tune the whole bandby a small adjustment ot C t , wh ich is the knob
labeled "Input. .. L2 andC2are the knobs near the meters.Notice the indicator lights in
tne lower right labeled NE and SW, next to the toggle switch that activates the direc­
tion relay. (8) This is the top view of the deluxe phaser showing the roller inductor for L2
and the Cardwell transm itting capacitor for C2. The direction relay is behindC2. L 1and
C1 are under the chassis. Notice the shielding between L2 and C2. and the shaft tn-

sutetors on the variable components.

output indica tors we re used to aid in tun­
ing. For spacings other than eighth wave,
AF ammeters may be a better aid . This is
due to the way the teedpotnt impedance
changes at different phase angles and
different spacings. At eighth-wave spac­
ing the feedpoint impedances of each
element are a complex impedance with
the same resistive component. Further­
more, the lead element is the same
amount posit ive J that the lag element is
negative J.Therefore .equal power will be
the same as equal current , and relative
power indicators wilt work quite well .This
may not be the case at other spacings.

Set Up and Tuning
Tuning the phaser can be a bit tricky

unt il you get the hang of it. First of all, the
antennas must be matched as c losely as
possible so that they provide the same
impedance to the outputs of the phaser .
There are lots of really sc ientific ways to
do this. but I have found that the easiest
(and probably the most pedestrian) way
10 accomplish this is to put the feedline
from each element on an antenna switch
and vary the antenna teeopolnt adjust­
ments for minimum SWA, or 50 ohms
with a noise br idge. The way you go about
th is wilt vary with the type of antenna.
Just make sure the feedlines are exactly
the same length, or an undesirable phase
shift will be introduced that will not be the
same when the direction is switched.
After you get the elements where they
show the same low SWAwhen you switch
between them. you are ready to try out
the phaser.

Unless you have built RF ammeters ln­
toyour phase r, or have an externa l meter
you can use, the only way to adjust the
phaser is to tune in a station that you
know is broadside to your array and twist
tne phasing knobs while switching dtrec-

CIRCLE 174 ON READER SERVICE CARD
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The MN and YO Software
Programs For Antenna Analysis

BY LEW McCOY' . WlICP

Fig . 1- Printout of a three-element Yagi, vertical radiation pattern, optimized for low
side lobes and gain.

vertical and horizontal planes , with any
degree from one on up.

Over the years I have thought of many
antenna designs. but in most ca ses I
never made working mooers. I literally
have been having a ball running some of
the designs,and one or two, particularly a
beam with quarter-wave elements, look
very promising . I also found that several
of my designs were real dogs. This is a
truly marve lous prog ram because it is ex­
tremely accurate , and t m ight add MN
does a truthful job in analyzing antennas .
It certainly opens your eyes when some
01 the popular antennas are analyzed . It
becomes obvious that many antenna de­
signers who th ink they have created real­
ly great antennas would be in for a real
shock il they ran the program on their
creations (both commercial and other­
wise). I also have to admi re Beezley's file
comments on the various antennas he
has tested. Take the G5AV antenna , lor
example, which I fo r one have never been
excited about because when all is said
and done, it boils down to a simple short­
ened dipole with tuned feeders.

Here is what K6STI has to say, and I
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*Technical Editor, CO, 200 Idaho St .,
Silver City, NM 88061

E veryonce in a while a product comes
along which really excites me. The MN
and YO software programs are just such
products, and you will quick ly see why
they are exci ting.

For years when I worked in the Techni­
cal Department at the ARRL, I spent a
good deal of my time answering what was
called TIS (Technical Information Ser­
vice) mail. Probably the most oft en asked
question went something like this: "I
have just put up a long-wire antenna. My
shack is in the basement , and my anten­
na goes straight up 4 feet to a window,
and from there duesouth for 40 feet, up to
25 feet in a t ree, from there 65 feel east to
the lot line . What rad iation pattern can I
expect?" Of course, there was no simple
answer. My policy was to tell such ama­
teurs to t ry the antenna and see whe re
the pattern was best.

MN software, believe it Of not , will give
an accurate-in fact , a very accurate­
answer to any such question about an an­
tenna ! This software was derived from an
extremely complex program, and, I might
add , a very expensive antenna plotting
and calculating program, that was de­
signed for the U.S. Government. The
classic program is called MIN INEC.

Brian Beezley, K6STI, has take n the
MININEC program, worked it to make it
usable for amateurs, and made it possi­
ble to run the program on IBM-PC com­
puters (and clones). All you have to do is
enter the antenna to be ana lyzed into a
small fil e, list ing the frequency, element
or wire lengths, des ired height (free space
or height above ground), and a few other
piece s of info rmation, and then call up
MN . Depending on whether or not your
computer has a math coproce ssor , the
program starts to work and completes
the analysis. The time it takes to com­
plete an antenna analysis will depend on
the complexity of an antenna.
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Wires, Segments, and Pulses
A wire is always straight in MN _A bent

wire is modeled by connecting two
straight wires. Two or more wires are
conside red connected if they share the
same XYZ coordinates at an endpoint ,
and current wilt be allowed to flow be­
tween the wires as jf they were soldered
together. For example, each loop 01 a
cubical Quad antenna is described by
four separate wires whose endpoints lie
at four points .A two-element quad is thus
modeled by eight wires in MN, even
though a real antenna would actually
have only two wires strung around the
spreaders . A Vagi element having ta­
pered sections of telescoping tUbing may
be modeled by using several connected
wires having different diameters (ele­
ment tapering can greatly affect antenna
performance and should always be accu-
rately modeled). I

MN allows you to specify into how
many segments each wire is divided for
analysis purposes. Generally, the more
segments used, the higher the accu racy,
but the longer the analysis takes. The
number of segments required depends
on the geometry of the antenna being an­
elyzedandthe accuracv requ ired. For ex­
ample, 5 to 25 segments are generally
used for dipole elements, and 15 to 100
for fu ll-wave loop elements . Many seg­
ments are required for antennas having
very closely-spaced wires, such as fold­
ed dipoles . To be sure that you are using
enough segments, you should always in­
crease the number of segments and try a
new run to see if the results change sig­
nificantly . This is very important.

MN uses the segmentation to divide
the current in the wire into sections
called pulses. The current is uniform
within each pulse. Each pulse is centered
on a segment boundary. No pulses are
placed at wire ends, where the current is
always zero, but a pulse is placed at
eve ry wire junc tion and overlaps onto au
wires making up the junction. The num­
ber of segments (not pulses) for each
wire is speci fied in the antenna file. MN
will allocate pulses after unscrambling all
the wire connections . The number of
wires is limited to 50, the number of
pulses to 126, and the number of seg­
ments to 176.

Sources
A source of energy (feed point) is per­

mitted at any pulse. You must have the
feed symmetry in mind when you divide
the driven wi res into segments. In the
Vagi example above, the driven element
uses an even number of segments (10).

F - Cbanqe Frequencq
S - Chanqe Soorces
L - Ch4IQe Loads

eo-.nd:

number of pulses into which the antenna
is divided for the purpose of ana lysis. The
number 51 is, of course, one half the
GSRV flat-top dimension. and the last
number, ""12, is the wire dimension.

The documentat ion for the program is
excellent. and I will Quote the exp lanation
of the source. segments, and so on.

Coordinate System
xand Y are in the horizontal plane and

Z is height. In MN, if +X is North then
+Y is West. MN maintains the original
MININEC azimuth angle convention,
which is counterclockwise and is re­
ve rsed from normal compass bearings: 0
degrees azimuth angle is along the + X
direction , and 90 degrees azimuth is
along the + Y direct ion. +Z ls uo.The for­
ward horizon is at a degrees elevat ion
angle , 90 degrees is overhead. and 180
degrees is the rear horizon. The 180 to
360 degree positive angles can also be
referenced by - 180 to a degree negative
ang les . Unidirect ional antennas are as­
sumed to be aimed in the +X direction by
the subroutine that computes gain, FIB.
maximum side-lobe level , and beam­
width . The Z coordinate can be set to 0 if
only free-space modeling is performed.

To gain a mente! picture of the geome­
try involved. imagine lacing a 3-element
beam 5 feet off the ground and aimed at
you .Assume that the center of the driven
element has been put at X = 0, Y = 0,
Z = 5. The main lobe of the beam points
directly at you, in the + X direct ion. The
elements extend in the - Y direction to
your left, and in the + Y direction to your
right. The director has a +X coordinate,
while the reflector is in - X territory. Post-

U - Uiew Anterm File
E - Edit Antennll File
A- I'bI Antellnil File
Q - ~lt to IlIIS

G- Gain , FIB , I~ance

P - Plot Directive Pattern
D- Save Directive Pattern
" - Save IIear Fields

Bowlle Dipole
Free space
Z71tlz
1 wires, fIlChes
& B.-l,8 8,-fJ8,li III
6 9.-f>9.36 9.-f>9.-36 lIZ
fa 8,-t.e.-36 8,-1.8 III
6 9,1,8 8.66.36 III
6 9.68.36 9.68,-36 lIZ
6 8.68,-36 8,1.9 III
2 9.1 ,8 8,-1.9 112
I soura:
38 ,ZZi,e
9 loods

n ie allte1ll14 'OCS1l't seclI ilS \roaiband as expected .

G5RV Multiband Antenna
Free Space
14.200 MHz
1 wire, feet

20 0 - 51 0 0 51 0 ""12
1 source
10,100,0
o loads

Fig . 2- This is the menu readout provided by MN. I happened to bring this up with a file
on the Bowtie wh ich will give the reader another look at a file .

might add, this is what an antenna Ii le
looks like:

" Even using the recommended 34 foot
open-wire matching section, the design­
er states that an antenna tuner is neces­
sary for all-band operation, and MN con­
firms some pretty wild input impedances .
The rad iation pattern on each band is just
what you would expect for a center-fed
wire of th is length:dipole-like on the lower
bands, cloverleaf-shaped on the higher
ones .All in all , this popu lar antenna does
not seem to possess any spec ial proper­
ties, operating like any ordinary random­
length center-ted wire ."

If you examine the above file, you will
note the name of the antenna, where it is
to be modeled (free space in this in­
stance), and the frequency. The frequen­
cy can be given, and in this case the
GSAV is a multiband antenna so the an­
tenna is plotted for 14,200 kHz. The next
line gives the information that it is a wire
ante nna and will be calcu lated in feet.
The program works in feet, inches, deci­
mal equivalents, and so on. It follows the
X, Y, and Z coordinates. More on those in
a moment . The first number "20" is the

rr==== ========= =;-;--:==:::-------,
l ive azimuth angle is to your right (coun-
terclockwise when viewed from above),
and positive elevation angle is above your
head.
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height, a quad has a lower angle of radia­
tion thana Yagi .ln the comparison mode,
the meat of the radiation angle for the
quad was 2 to 4 degrees lower than a
Yagi. Some amateurs may argue that 2 or
4 degrees isn't worth debating about.
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21.1111 I'Itz
7.5':1 dIld
15 ,34 dB
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1.3'3

l: - Kax i.l~ Gain
P - Optl.ize Pattern
S - "ini.ize SUR
B - Balance SUR
E - nodlr~ El~nts

H- HiVh Res. Plot
Q - ~It to DOS

YlVI ..,

hoJ' izonta I
one side .

8 .B = -1.116 B:l

Fig. 4- This is the horizontal free-space pa ttern ofa horizontal loop. For the neophyte.
visualize yourself as being in space, looking down at an RF section taken through the

radiation pattern. The toop would be at the center. as shown.

MNPlOT is lncluoed. and when files
are completed with MN, MNPLOT can be
brought up. MNPlOT provides compari­
son modes between antennas by simply
tapping the space bar on the keyboard. I
have long argued that for the same boom

Fig. 3- This tee printout from the very marvelous YagiOptimizer program. In this case
it happens to be a four-element beam of K6NA The first line is, of course, frequency,
next gain, then FIB, then impedance, including the reactance. Note the menu that is
provided; I wouldsay that it is more than complete. Also, this program will optimize any
type of Yagi. (For obvious reasons i have not shown any commercial beams.) Not sur-

prisingly, some are very good.

loads
You may specify up to 50 lumped loads

for an antenna. Typical amateur anten­
nas usmq lumped loads are triband
beams, trap dipoles and verticals, and
shortened dipoles and whips. loads are
always located at pulses. There are two
different load models-impedance loads
and laplace Transform loads. An anten­
na may not mix the two kinds.

This results in an odd number of pulses
between the segments (9), and thus a
centrally located pulse at the feedpoint
(pulse #14, including the 9 pulses in the
reflector wire which was specified first).
Specifying an odd number of segments
for the driven element would result in an
ott-center feed point. The first time MN is
run with a new antenna file, the .RUN out­
put file generated by MN should be ex­
amined to verify that the pulses have
been distributed and numbered the way
you intended. In fact. the easiest way to
figure out which pulse number to specify
as the feed point is by making an initial
guess, loading the antenna file, qulttinq.
and then examining the antenna geome·
try section of the .RUN file to see how the
pulses really were allocated.

If an antenna has only one source, and
you are not interested in the magnitude of
the antenna currents, then the voltage
can be any non-zero value and the phase
can be set to O. For two or more sources
the relative magnitudes and phases of
the sources will directly influence the an­
tenna characteristics.

Some Further Thoughts
As I stated, the documentation is ex­

cellent-and extensive. I'll admit it took
me a while to actually start plotting anten­
na files, but once you get the hang of it,
it's easy.

I use a hard disk, with dual floppies ,
IBM compatible, and I have an Epson
LQ-SOO high-quality printer. In addition, I
have gone whole hog, so to speak, and
have VGA, with NEC Multisync II display.
The antenna patterns displayed in this ar­
ticle were produced from this system.
The software is equipped to handle the
simplest of display methods, up through
EGA.

When MN is installed and an antenna
file called, a menu (fig. 2) is displayed.
After the choice is made, the program
goes to work grinding out the analysis.
The length of time depends on the corn­
plexttles of the antenna, ground conol­
t ions (yes, you can set ground condi­
tions), and so on, The longest program I
ran took over two hours, but as Beezley
points out, if you have a coprocessor in
your computer, the time needed is much,
much less. (Since writing this, I pur­
chased a coprocessor for my computer
and the program really "flies.")
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Hand -helds Regular SALE
IC-2A z.meters 289.00 259'1
IC·2AT wi th TTP 319.00 279'1
IC·02Al/High Power 409.00 349'1
IC-04AT tor 440 MHz 449.00 389'1
IC-u2AT 2m($,w.!) 329.00 27911

FREE Extra BaUery! . . .
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PS-35 Internal power supply. 219.00 199' \
FL·63A 250 Hz CWfilter [lst IF) .. .. . 59.00
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FL-33 AMhtter 4900
FL·70 2,8 kHz Wide SSB !ilter....... . 5900
RC-IO Ixtematfrequency controller 49,00

IC·735 HF tensceiver/Sw rcvr/mic 1149.00 999'1
PS-SS External power suppl~ 219.00 199"
AT·I SO Au to. antennatuner ($,w.J) 445,00 36911

FL-32A 500 Hz ONtdter 69,()()
[X·243 Electronic ke~er unit 64.50
UT-30 Tone encoder 18.50

IC-72S Ultra compact HF xcvr/ SW rc vr 94900 82991
O/her Accessories Regular SALE
IC- 2KL HF sol id stale amp w/ ps 1999.00 1699
IC-4K L HF IKWout sis amp w/ ps..... 6995.00 5999
[X·627 HFauto. ant selector ~pIdI/) 315,00 269'\
PS-IS 20Aexternal power supply 17500 159'\
PS-JO Systems pis w/cord. g-pn plug 349,00 319'1
MB Mobile mount, 735175IAI761A. ... 25.99
SP-3 Externalspeaker 65.00
SP·7 Small externa lspeaker 51.99
CR-64 High stab. ref. rtal for 75IA. .... 79.00
PP-I Speaker/pa tch 17900 164'1
SM·6 Desk microphone.. ... .. .... .. .. .. . 47.95
SM·8 Desk mic . two cables, Scan.. ... . 89.00
SM· IO Compressor/graph EQ. 8 pin mic 149,00 139'1
AT-l OO looW 8·band auto. ant tuner 445.00 38911

AT-SOD 500W s.oano auto ant. tuner 589.00 519'1
AH-2 S-tand luner w/moonl & whip 758.00 689' \
AH·2A Antenna tuner system. only.. ... .. 559,()() 49~

GC-S World clock ($pttitf) .. 91.95 69'1
Accessories for IC-765. 781. 725 - CALL

Top Trades! • We'll take your
Clean Late Model gear in trade
towards New ICOM Equipment.
Write or Call for our Ouote Today!
AES®* Ow 32 YetlHiRA!rIffeu,R,tliD
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4828 W. Fond du lac Avenue; Milwaukee, WI 53216. Phone (414) 442-4200
------ AES" BRANCH STORES Associate Store

ORLA NDO. Fla . 32803 CLEARWATER, Fla. 34625 LAS VEGAS. Nev. 89106 CH ICAGO. Illinois 606.30
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Fig. 5- This is the vertical tree-soece pattern. In this case we would be looking at the
loop edge on. One can ignore the bottom halfof the pattern. It is also true that the pres­
enceof real earth wouldmodify the pattern. depending on howhigh the loop was. How­
ever, note that most of the radiation is straight up. In fact. the majority of the power
would be above the critical angle of radiation for any return from the ionosphere. It
does appear to be a more or less omnidirectional antenna-in the horizontal plane.

but certainly not as good as a vertically positioned loop.
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However, my answer to that is to actually
calculate the ionosphere hops for long
OX. I am sure you'll be surprised.

Actually, to do a really good review on
this program would take a lot more pages
than I am allowed, so I had better talk a lit­
tle about YO.

Vagi Optimizer
Over the years I have argued, quite

strenuously at times , that ours is a hobby
of competition . You and your buddy ham
may be greal friends , but if he gets con­
sistently better reports than you, you may
tell methat vouoon't mind, but all I 've got
to say is-horse puckey.

YO is a completely independent soft­
ware program marketed by Brian Beez­
ley that quite simply will optimize any
Yagi antenna. You put the lntcrrnatlcn in­
to your antenna lile-element size. spac­
ing , element taper-and then you tell YO
that you want maximum gain , or more
tront-to-back. or more bandwidth, and YO
goes to work and provides a readout as
shown in fig . 3. If you aren't happy,
change your request and you'll get an an­
swer . Needless to say-and I don't want
to get into arguments with antenna manu­
facturers-the program will, of course,
tell you how 10 improve your commercial
antenna. So if you are competitive , and

who isn 't. this program will do the job
lor you.

More Details
YO,EXE is a Yagi-Uda antenna analy­

sis and optimization program for IBM-PC
and compatible computers. YO will ana­
lyze a Yagi hundreds of times faster than
general-purpose antenna modeling pro­
grams such as MININEC or MN . A last
Yagi model is implemented with high ac­
curacy for forward gain and overall pal­
tern, and good accuracy for FIB and input
impedance.The Yagi model used in YO is
significantly more complex than the well­
known W2PV Yagi model . YO includes an
algorithm for automatically optimizing
the forward gain, radiation pattern, and
input impedance of a Yagi .Th is algorithm
simuttareously adjusts all element
lengths and spacings to repeatedly con­
verge an antenna design 10 an optimal set
of dimensions , using performance cri­
teria and objectives which you specify.

The Yagi analysis algorithm used in YO
employs a metnoo-ot-momenta solution
for element currents. It includes correc­
tion factors to prevent convergence to
supergain geometries. and to more
closely match the YO-Computed gain and
pattern to those obtained with MN . Com-

CIRCLE I3$ON READER SERVICE CARD
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The speed of the YO Yag l analysis al­
gorithm perm its several Vagi repet it io ns
per second to be perfo rmed for small
Yagis (8 MHz XT w ith 8087). Us ing YO a
small beam ca n be completely optimized
for gain, pattern , and SWR over a fre­
quency band in just a few minutes. For
antennas having many elements, such as
long-boom VHF Yagis, the opti mizer may
be run unattended with constraints to au­
tomatically find the best antenna-while
you sleep, if necessary . Yagis having up
to 50 elements can be modeled. YO w ill
analyze a Yagi at a spot frequency or at
the low, middle, and high frequencies of a
band of interest. It wi ll update plots on
your screen of the far-field radiation pat­
terns at each frequency w hile it repeats
the Vagi dimensions, and wi Ucontinuous­
Iy display the forward gain, FIB, input lrn­
pedance, and SWR. This running graph­
ics/alphanumeric display lets you Inter­
actively direc t the optimization. You may
interrupt the optimization at any t ime to
save the current design or to change opti­
mization strategy.

It is very fascinating to watch the corn­
outer screen as YO analyzes an antenna,
changing the gain, F/B, and so on. If you
are an antenna buff , this program is also
a must.

By the w ay , getting back to MN, I have
received many requests over the years
for information about full-wave, horizon­
tal loops. What' mean here is an antenna
that is the same as a quad element but
laid on its side, then elevated , usually fed
with tuned feeders. I never got exc ited
about the antenna simply because so
much of the radiation is straight up, there­
by losing a lot of power. (Straight-up ra­
diat ion is great fo r working space sh ips,
but not much else.) In any case , I used
MN to run the prog ram on such a loop,
The pattern shows exactly how bad and
how much power is lost. However,' know
amateurs, and I know a lot of amateurs
w ill swear by the antenna . Always re­
member , 99 pe rcent of all antennas will
work someone-somewhere-and even
poor antennas can occasionally produce
good reports. However , fo r the horizontal
loop see fig. 4 , horizontal pattern,and see
fig . 5 for the vert ica l pattern.

I couldn't resist modeling probably the
most popu lar antenna in use, an inverted­
Vee , In fact , I want to do an article show­
ing the patterns on all bands of this anten­
na. What I am referring to is a center-fed,
80 mete r halt-wave . with tuned feeders
and a Transmatch , w ith the feedpoint up
40 feet. I have already done the patte rns.
Now I just have to write the article. In any
case , I couldn 't resist showing you the 20
meter pattern for this antenna (see figs, 6
and 7).

The MN program is $75 and the Vagi
Opti mize r, YO, is $90 . They are available
from Brian Beezley, K6STI, 507%, Taylor ,
Vista, CA 92084.
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and MN for the same Vagi usually appear
nearly identical. Occasionally, FIB dif­
ferences of 10 dB or more will occur for
unusual Yagis which YO computes as
having all back lobes more than - 30
dB down.
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pared to MN , the accurate arbitrary­
geometry antenna modeling program
based on MININEC, YO is typically within
0 .1 dB fo r forward gain , within a few dB
for FIB,and within a couple of ohms for in­
put impedance. Patterns produced byYO

Fig. 6- Probably the most popular antenna used is an inverted-Vee cut for 80 meters
(probably because of the single support needed). As I stated, I plan to do an article
showing all the patterns for all bands using MN. This is the horizontal pattern of an 80
meter half-wave used on 15. This pattern is taken at 15 degrees above the earth and
gives you an idea of the four major lobes. However, see fig . 7 for the maximum gain of

these tobes.

Fig. 7- Verticatpattern of the inverted-Vee. Note that maximum gain occurs just be/ow
the 30 degree line. For the neophyte, you are viewing the inverted-Vee edge on, the

plane of the antenna running through the center of the dra wing,

Ir======================;..-- - - - - --.,
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W4FA responds to some readers' requests by
describing a unique 100 watt level antenna tuner
small enough to travel with you.

The Suitcase Antenna Tuner
BY JOHN J. SCHULTZ'. W4FAlSVDDX

Fig. 1- The ideal tuner configuration.

,
•
",~

•
"-!.::

At this point you might wish to refer to
some of the photographs . The "real
world " tuner is constructed in a standard
Ten-Tee enclosure measuring overall
about 4 31. WW x 2"'-H x 4"D. The input
(2.5 uH) inductor is the smaller of the two
inductors shown. It has 11 tap positions.
The larger inductor (5uH)also has t ttac
positions. The variable capacitor in the
middle comes from Radiokit (Box 411 ,
Greenville, NH 03048). It is rated at 300
pF . 1000 volts. Of course, any variable
capacitor with similar ratings that will fit
in the enclosure is perfectly satisfactory.
If you start explori ng the surplus markets.
there should be no diff iculty in finding a
suitable capacitor for less than $10.00.
Still less expensive capacitors such as
the su rplus "air oaooer'' types can be
used, but there is then an increased pos­
sibi lity that an arc-over m ight take place
between the plates of the capacitor w hen
running 100 watts output into a high-im­
pedance antenna load.

The front of the tuner is quite plain in ap­
pearance. It could. of course, be dressed
up a bit with lettering or decals. The tuner
is shown balanced on a film container.

2.5l-lH

,
";t'
•-.t.-

and the 0-1000 pF variable capacitor
shown would normally be connected at
the center junction of the inductors to I
form a T-network. By suitable switching,
the capacitor should also be capable of I
being switched into either of the dashed­
in positions shown, thus forming either a
Cl or lC network tuner. The matching I
range of such a tuner design, if you want i
to go through some theoretical Smith I
chart exercises, is enormous over the en-
tire 80 through 10 meter range. I

Unfortunately , the cost aspect of carl- I
sl ructing such an ldealtuner is also enor­
mous unless you have access to a cus­
tom machine shop, Miniature roller in-
ductors (1 inch or so in diameter) date
back 30 yea rs or more as far as military
communications equipment is concerned.

I but they are an extreme rarity today.
High-capacitance. medium-voltage . vari­
able capacitors fall into the same cate­
gory.ln spite of all that, the "real world"
situation of today does allow you to rea­
sonably duplicate the electrical perfor- j
mance of the circuitry of fig. 1 in minia­
ture form at a reasonable cost.

Fig. 2 shows a "real world, " reason­
ably low-cost duplication of the circuitry
of fig. 1. The continuously variable induc­
tors have been replaced by toroidal-core
switch-tapped inductors in order to
achieve the inductance range desi red
while physical size is kept to a minimum.
The 0-1000 pF variable capac itor is re­
placed by a readily available 0-300 pF
capacitor and fi xed capacitors swi tched
ac ross the va riable capacitor to expand
its range . A simple switching arrange­
ment is employed so ei ther an lCl T-net­
work arrangement or a CL o r l C network
arrangement can be ach ieved .' cto comagazine

A lter my article on a sui tcase station
appeared in the Febraury 1989 issue of
CO. I received various inquiries about
specific components that comprise the
station. Many of the inquiries had to do
with the "mini" antenna tune r used w ith
the station setup.

I mentioned in the "suitcase" article
that the antenna tuner used was similar
to previous small antenna tuner designs I
have described in various CO articles.
That statement is true enough. However,
the final suitcase tuner design I now use
in the suitcase station contains various
improvements over previously published
tuner designs. I incorporated the use of
some components which could easily be
" f ie ld serviced" almost anywhere in the
world. A greater inductance (and hence
matching) range was achieved by using
iron-powder toroidal cores for the induc-
tors. etc . I

Before you rush away thinking that I'm 1
about to describe some exotic design re- :
qui ring complex construction, let me as- I
sure you that quite the opposite is true. All I
of the components used in the improved I

suitcase tu ner are readi ly available from
U.S. suppliers. Many of the parts can be
obtained from local Radio Shack stores.
while other parts can be obtained from
mail-order houses such as Amidon and
Radiokit which specialize in low-quantity
hobbyist purchases.You might also be in­
terested to learn how easy and relatively
inexpensive it is to construct inductors
using toroidal cores. whether such induc­
tors are used for tuners , in RF filters , or
for other RF applications .

Constructing a mini-tuner means that
there has to be some marriage of mini­
mum tuner size with the ability to match a
wide range of unknown antenna load im­
pedances over as wide a frequency
range as possible. Also, the total cost has
to be quite reasonable. My ow n vote for
such an ideal tu ner design, as far as its
electrical layout is concerned , is show n
in f ig. 1. Ideally , the two inductors would
be continuously va riable roller inducto rs,

40 • co • Augus'1989 sa,. You Saw II In CO



•

AN VERncAL CollWlnfl
10,12. '5, f7, 2O• .xt. 40. 80
....... Great choice tor
NoYic:e 10 Em. class.

R5 HALFWAVEfO. 12. 15, 11,20IIETER
VER1/CAl.. M\aZong 0 )( per10nnance in a
......~ witIIovt ground ra<ials. In­
dudes • solid stale broadband impedanc:e
rneteIting _ . Model R5

HFTRJIJANDBEAM ,u. The
moA popular~ 10 ,15.
20 _ bNm. MS, A high
~ 18'1ong ......
beI'Id bNm _ .. __ss
.....~_~_.to:t

on Iuts lor each

O CUSHCRAFT'SIGNALS
m.gr.be moo.nt motlIlI! tor 10
me\8rS. An od8aj c:ornpIO'Iion 10
1M .- 10 meter m..... mode
IlQfo Modal CS28M

NEW 10 METER 3 ELEMENTlor me rev­
ice. IlIICI>niciatl at any ham who wanls more
gain wilh • good Iron! to bad< ratio. lAoOeI
TEN·3

SKYWALKERIIONOBANO. 10. 12. 15an::1 ~,- .1.!!.-._-'.I
20 mel. 't'eo-Ior~ contaeIS. Ies.s waif-
ing end. bener sognel . P, eleo,fId by con-
-.end DX..f'edI......

I

CORPORATION

THE ANTENNA COMPANY

Cusncraft offers high perform­
ance antennas to make every
phase of your ham radio activity
more satisfying. We have been
creating innovative and exciting
new products for more than 35
years. Call or write for a free
copy of our full line antenna and
accessory catalog or see your
local dealer.

FAST ACnoN GAS ruSE LIGHTHING
ARRESTERS, ProIecl \'OUl' valuable radio eq..oip­
_ , High ancIlow power models
_ 50-239 or N cooo...."" a.

RINGO RANGER H. Still the worlds Iavoril" 2
""".... 70 em 0< 220 MHz omn; am"""", with
mor<I gaHl. A mUSl lor VOUI FM or pad<el sta!lOl'l .

BOOMERS. The conlllSl winners lind ceterce
r8CO(d hold80's, Computllf enharlC&d design for
b6lt.... ""in,pall"," and slrenglh VHF and UHF
models lor sse. FU and Olhef ac!M/ies.

.Mr: 10. " .24MIV
~ ROTATABLE D/POLE.
Mol.roIseasily on Ihe ...... rnasl as
}'OU' 1rW""," or oa.....-..-.
8i-OtedIonIl paI1IItn grves • •CIlI­
......~,ModeI 03W

P.O. Box 4680, 48 Perimeter Road, Manchester, NH 03108 USA
Telephone : 603-627-78n 1Telex: 4949472 1 FAX 603-627-1764

AVAII..A8LE THROUGH DEAlERS WORLDWIDE
CIRCl.E 150DN RUDER SERVICE CARD

From Novice to Extra Class
Cushcraft has the antenna
you need.

'Iuned To The
NewWorldOf
Amateur Radio



I

0",
.J L .J L

, ,

~ I ~ -J ~

11 tap pos itions 11 tap positions
(see text) (see text)

51
560

h

S2 0 I: 1 0
300pF 300pF ~

-

Fig. 2- A practical tuner design which pretty much achieves the same matching range as fheidealtunerof fig. 1.

The text explains the component's assemblies inside the tuner. You can, however, at
least see here the two switched inductors and the variable capacitor between them.

The rear of the tuner contains the usual
in/out coaxial connectors, a slide switch
for network configuration, and a toggle
switch for fixed capacitor switching.
There is a/so a ground lug and two jacks

for a balun.

The two fixed capacitors that can be
paralleled with the variable capacitor are
standard silver-mica types rated at 1000
volts. Less expensive and more readily I
available ceramic-disc types rated at I
1000 volts should also be satisfactory for
this relatively low-power tuner. Radiokit
has the silver-mica types at about $1.00
each. The switch used to control the two
fixed capacitors is a standard mini-toggle
type, OPOT with a center-off action.

The slide switch shown on the rear I

panel of the tuner places the variable.
f ixed capacitors combination either be­
tween the two inductors or at the input or
outside side of the tuner, as shown in fig.
2. I preferred a slide switch for this appli ­
cation because by just feeling for it on the
rear panel, you can tell whic h network is I
being fo rmed. The slide switch used was
a garden-variety OP-three-position type. I
It may not be immediately clear how you I

should wire such a switch. Fig. 3 provides
some clarification. Of course, a simple
rotary switch can also be used, or even
two toggles switches of the type used to
switch the fixed capacitors. By feeling
the posit ion of the switches you can tell
which tune r network is in use.

The most interesting aspect of the tun­
er is the inductors. There would be no rea­
sonable way to get the inductance values
desi red(capableof handling 100 watts) in
the space available w ithout us ing toroidal
co res fo r the inducto rs. Many handbooks

desc ribe how to use and calculate the in­
ductance for toroidal core coils. Amidon
(12033 Otsego St., W. Hollywood, CA
91607) provides a free application sheetl
catalog which pulls together in one place
about all the information that is needed.
The only thing that most literature fails to
emphasize is the great flexibility that is
possible when you stack the cores. For
instance, suppose for a given power leve l
you felt #14 wire hadto be used. Also, you
wanted a certai n va lue of inductance. For
the value desired, you m ight calculate
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if anything did "burn-up" in the tuner , it only 100 ma or so, while the same switch

Fig. 3-1fa heavy-duty DPOT slide switch
with a center off position is used. this is
how the terminals on the back of the
switch can be wired to achieve the switch-

ing action of S1 in fig. 2.

'0
o

L
2.5j..lHI------' c

o

L
'----- 5""

would be switch contacts. Therefore,
why not use a switch type which is almost
universally available at low cost? You can
even pack a few spare switch wafers in­
side the tuner enclosure , if desired.

Actually, in field use I've never burned
up any switch contacts. The switches are
of the " shorting" type . If you do substi­
tute another switch type, be sure it is of
the " sho rting" type . Non-shorting types
can readily arc-ove r when you are rapidly
experimenting with sw itc h positions to
match an unknown antenna load. It is in­
teresting to note that a typical non-short­
ing switch might be able to " hot" sw itch
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that 10 turns on a T-200 core (2 inch outer
diameter) would do fine. But what if the 2
inch core is too large for an enclosure?
Well , you just can 't take two 1 inch cores
(each of the same height as the 2 inch
core), stack them together, use the same
number of turns, and come up with the
same inductance. It can be done, how­
ever , by adjusting the number of turns on
the slacked cores . If you're going to
stack cares , double the AL va lue given in
the literature for a single core when
stacking two cares , triple it for three
cores, etc. The Al value is used in a sim­
ple formula, given in the literature , for ca l­
culat ing the number of turns needed to
achieve a given inductance.

The nominal2.5uH coil used in the tun­
e r uses two stacked T-1 06-2 cores which
are about 1 inch in outside diameter. The
nominal 5.0 uH coil uses three stacked
T-106-2 cores. Each coil has about 1 t
turns of 11 14 enameled wire. It just worked
out that the use of the cores as described
resulted in reasonably small-size coils
and the number of turns corresponded
roughly to the number of pos it ions on
each co il switch , so it was easy to wire
the coils to the switches. The stacked
cores also provide that the coils won't
saturate at the 100 wattlevel. The cores
are stacked by lightly gluing them togeth­
er and then placing heat-shrink tUbing
over them. The heated tubing tightly
binds the cores together.

Each coil tap is connected to a switch
position by roughly a V2 inch length of
hook-up wire . The switches used are a
single-pole 12-position type(RadioShack
275-1385). Actually, the switches are
very inexpensive types which can be
found at 50 cents each or less from some
outlets. They have been mass produced
for entertainment electronics and can be
found in almost any corner of the world.
And any switch of this type which can be
obtained and which has all of the switch
positions 1iIled in (e.g. , 2P6T through
6P2n can be readily converted to a
1P12T switch ! I won 't go into how to do it ,
but it's obvious once you take one apart.
No special tools are needed, just a long·
nose pfter. So although these switches
are not of any great quality, I figured that

Say You Saw It In CO
Please send all reader Inquiries directly.

August 1989 • CO • 43



The hunt continues as ABtJX fills us in on the
illusive quest for a perfect receiving antenna.

The Search For The Perfect
Low-Band Receiving Antenna

BY MICHAEL CRABTREE· , ABUX

No connect ion here

Fig. 1- A shielded coupling link con­
structed from coaxial cable.

Performance
The loop was erected to help receiving

conditions on the low bands. However. I
was pleasantly surprised to find that the
loop receives quite well on all bands from
10 through 160. The loop appears to be
omnidirectional on most bands and often

shingles a little and slipped the coax un­
derneath. It was then drawn tight as I
stretched it toward the next corner. The
cable was suprisingly secure under the
shingles. At the point where the loop is
closed, as shown in fig, 1, two old-lash­
loned split-pronged wooden clothes pins
were used to make the coax lie flat on the
rool at the leedpoint. With the RG58U in­
side the split 01 the clothes pin. it is pushed
up onto a shingle (see lig. 2). It is recom­
mended that clothes pins be spaced
about every 10 feet or so on the rool to
guarantee the coax from slipping or blow­
ing away in a storm. However, il you can
pull the coax tight enough around each
corner, it may not be absolutely neces­
sary to use the clothes pins. On the other
hand, it is better to be sale than sorry !

Fig. 3 shows the overall layout of the
loop on the root . The loop is in a nat plane
about 18 feet above ground on the rool.
Coax-Seale or some other sealant is re­
commended at the point where the loop is
closed.

Fig. 2- A side view ot a wooden clothes
pin used to anchor the coaxial cable to

the roof shingle.

To
antenn
or tuner

"Inner conductor
soldered to cable
shield

Construction and Deployment
Of The Loop

RG58U was used in the construction 01
the loop, as I had large quantities left Irom
my low-power days. However, RG8X or
even RG59 could be used. One-piece
construction as shown in fig. 2 is recom­
mended. My root wou ld not accommo­
date the full 184 foot loop Genaille sug­
gested, so the loop was shortened to 176
leet. Logically, it seems that the length
and the shape of the loop are probably not
critical as long as the loop remains in a
flat plane.

The coax was st retched out around the
perimeter of my roof abou t a foot from the
edge to avoid the metal gutters and to
make it easier to work with-primarily to
keep the OM from fall ing off the roof ! At
the four corners of the root I lifted the

around the perimeter 01 the roof, the loop
suddenly came alive with signals! The
signal-to-noise ratio had dramatically im­
proved as well !

After carefully analyzing the situation,
I'm convinced that the loop was useless
on or near the ground because noise was
being reradiated by the numerous radials
that I, like any good low-band DXer worth
his salt, had buried in the backyard. 01
course, this is a subjective evaluation,
but I think it is quite logical.

"'7871 Webster, Kansas City. KS 66109

In a never-ending search for truth, jus­
tice , and the perfect low-band receiving
antenna, over the last few years I have
experimented with dozens of different an­
tennas that will fit on a city 101. 1 Unfortu­
nately , most of the antennas have ended
up wound up in an ugly ball on the garage
floor. Now, finally, I have discovered an
antenna that seems to show some real
promise .

Actually, the antenna design is not
new. Just the way it has been erected is
new! In fact , the loop antenna has been
one of the most documented designs in
the amateur journals over the last few
years. The article by Dick Genallte.
W4UW, in the December 1987 issue 01
CQ served as a basis lor my exoerl­
menta." Fig. 1 shows the wiring details lor
the loop. It is a shielded coupling link con­
structed from coaxial cable.

Having no tall vertical supports like
Genaille , however, I first tried the loop of
184 feet in a rectangular shape on the
ground. It didn't take long to evaluate the
performance of this arrangement . Even
though I had heard others on 160 brag
about this "grounded" version of the
loop, I qulcklydetermined that it was next
to useless. The noise was down on the
loop, but so were the signals. The signal­
to-noise ratio was not much different than
the vertical used lor transmitting. Even
when used with a preamp, it just didn't re­
ceive worth a darn! NX01, a low-band DX
partner. tried the same antenna a few
feet in the air supported by his wooden
fence for even a longer period than I did,
and his final conclusion was the same as
mine.

However, I didn't give up on the loop
antenna. I was reminded 01 the success
01 the lull-size horizontal loop used by
several 160 DXers as a low-noise receiv­
ing antenna. Therefore, my next ap­
proach was to drag the loop that had been
lying on the ground up the ladder to the
rool 01 my house. When stretched out
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To shack

loop in his configuration would produce a
high angle 01 radiation. Simple tests on
transmit indicate that the SWA is below 2
to 1 from 28.0 MHz to 21.4 MHz. How­
ever , from 20 meters on down in frequen­
cy to 160 the SWA jumps up to about 4 to
1. Changing the length of the loop would
be the fi rst obvious adjustment with
which to experiment if you were serious
about using the loop on transmit.

To evaluate the effectiveness of the
horizontal loop on transmit requires
much more experimentation than I have
done. It would certainly be something
that readers cou ld research further if
they have a special need for a restricted­
space antenna. Also, it could be of value
to readers who live in an area where an­
tenna concealmem rs a necessity . I found
out after the fact that the loop of standard
RG58U is practically invisible on my root
of black shingles. The white outer jacket
of several brands of the AG8X mini-cable
would probably be difficult to spot on a
tiqht-corored roof.

The horizontalloopon the roof has only
been in place for about four months, but
the overall performance of the antenna
on receive has been very encouraging. I
believe a lillie more time is needed to fully
evaluate it . However, it has already out­
performed low-band specials such as the
"snake," vertical, or inverted L at this
OTH. It 's cheap and easy to install. Of
course , keep in mind that the loop on the
roof is a compromise antenna. It certainly
can't compare with a full-size Beverage,
but it's the best low-noise antenna I have
ever used that will f it on a city lot !

References
1. Crabtree, Mike, " Some Thoughts on

160 Meter Receiving Antennas for City
Lots," CO, January 1988.

2. Genaiue . Richard A , "Low Noise.
Coaxial Link Antennas for HF Receiv­
ing," CO, December 1987. mI

NOTE:
X .. Clothes pins.

compares quite lavorably with my trl­
bander on 10-20 meters. The loop is fed
to the rig through a Palomar preamp
which is usually used on 40-1 60 meters .

During the 3W6CW operation from Viet­
nam I had trouble hea ring the station on
40 meter CW with my phased verticals.
The noise was often louder than the 3W8.
However, when I swi tched to the loop J

had 100% copy. The phased verticals
worked great on transmit, and I soon had
Vietnam in the log on40.ltwould not have
been possible without the help of my new
loop receiving antenna !

The loop seems to work best on 80 me­
ters . As you might expect from such an
antenna, the signals are not as strong on
the loop as with othe r antennas, but the
noise almost disappears with the loop.
Used with the preamp, numerous times
the loop has been superior on receive to
my other 80 meter antennas.This lea sig­
nificant statement , as this antenna sys­
tem, a shunt-fed tower vertical and a sic­
per , has been used to confirm 201 coun­
tries on 80 so far . During an AAAL Phone
OX Contest the DAN on the vertical and
the sroper covered all OX signals in the
window from 3790 to 3800 kHz except fo r
one very loud JA Swi tching over to the
loop I found four more OX stations in the
window that were completely inaudible
with the other antennas.

On 160 the loop does not seem to per­
form quite as well as it does on 80, but I
have found it helpful on several occa­
sions when used with a preamp.

The loop was not tested extensively on
transmit, as I have excellent transmitting
antennas at my DTH. Genattle and many
others have reported that the loop works
pretty well when hung from high vertical
supports. Turn ing the loop horizontally as
I have described wou ld cer tainly hamper
its transmitt ing capabil ities pr imarily be­
cause of lowering the antenna to an aver­
age height of only 18- 20 feet . Also, the

Fig. 3- A top vtewot the author 's home showing the generalpattern of the fow-band re­
ceiving antenna.
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Here is a simple, inexpensive 10 meter antenna that
provides excellent bandwidth and even a bit ofgain.

The Delta Loop
A Classic OX Antenna for 10 Meters

BY JOHN J. SCHULTZ' , W4FA/SVUDX

E ven though it is pretty much true that
almost any antenna will net you some DX
on 10 meters when the band is "open," it
doesn't hurt to have something more
than a dipole when possible. The delta
loop antenna is another one of those sim­
ple wire antennas, like the extended Dou­
bre-zeco. which provides a bit of gain
over a dipole but doesn't quite approach
the performance of a full-size two-ele­
ment beam. However, unlike a beam an­
tenna, the basic della loop can be con-

"c/o CO magazine

structed out of simple wire and does not
require any tuning adjustments. And. in
contrast to a horizontal dipole antenna,
the delta loop antenna requires only one
elevated central support point.

The delta loop antenna is just a form of
loop antenna in which the total circumfer­
ence is a full wavelength. Taking the full­
wavelenqtn-Ioop idea and converting it
into a three-sided triangular form of an­
tenna is generally attributed to W6DL. He
proposed various forms of delta loop an­
tennas where the three sides of the an­
tenna might be of equal length, or two
sides might be of equal length and the

third side shorter. Depending upon how
the antenna was configured and at what
point a transmission line was connected
to it, either horizontal or vertical polariza­
tion could be obtained. Many amateurs
have experimented with delta loop anten­
nas and made some valuable contribu­
tions to the field of knowledge about them.
For instance, it is generally accepted that
making the side lengths somewhat un­
equal and feeding it at a corner (rather
than in the middle of a side) will some­
what enhance low-angle radiation from
the antenna.

I decided to experiment with a delta

Here's the delta loop antenna on a rooftop in Rhodes. Greece.
The center support is a fiberglass rod about 16 feet long,

The top apex of the antenna utilizes a plastic insulator about 4
inches long and %square. The twinlead passes through a hole
at one endand is held in place byptastic cable ties. A hole at the

other end is for a small-size nylon support rope.
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loop antenna for 10 meters in its simplest
form, since I thoughl lhat form would ap­
peal to most amateurs as a very simple,
easy-to-construct antenna idea. Fig. 1
presents the form and dimensions of the
10 meter delta loop . The form of delta
loop shown requ ires only a single ,cent ral
elevated support po int. Many proponents
of della loop antennas wi ll argue that the
antenna should be erected as shown in
fig . 2 such Ihatthe antenna is turned " up­
side down ," I don 't disagree with such
proponents, However, I simply think that
in most practical antenna installation sit­
uations the delta loop form of fig. 1 is easi­
er to erect , and you have a better chance
to get the apex of the antenna at rnaxl­
mum elevation, The latter is important,
since a current (radiation) maximum
takes place at the apex of the antenna,
The antenna fo rm of either fig. 1 or 2 pro­
vides a horizonatally polarized signal.

1:1 balun

Fig. 2- Experience has shown that the
delta loop, erected in this fashion, pro­
vides somewhat better OX performance.
Obviously , however, two elevated sup.
port points are required. Dimensions,

etc., remain the same as in fig. 1.
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Most of the const ruction details for the
antenna are shown by the various photo­
graphs.There are few details concerning
construction of the antenna about which
you have to be careful. The side lengths
of the loop are not critical (within plus or
minus a lew inches). The 1:1 balun shown
inli9 ·1 is recommended toensurea sym­
metrical radiation pattern . but it is not ab­
solutely necessary jf you are considering
the delta loop form of antenna for a tem­
porary installation.

Performance-wise , the delta loop theo­
retically provides about 2 dB gain over a
horizontal dipole erected at the same
mean height . The 2 dB of gain doesn't
sound like a lot, but it provides a slight sig­
nal increase at practically no cost except
for another J? X length of w ire . Low-angle
radiation seems to be enhanced com­
pared to a conventional Yz X dipole, and
the side signal reject ion seems to be
about 6 to 10 dB bette r. Those factors
combined with the fact that the delta loop
requires only a single elevated support
point and that it provides extremely good
bandwidth dist inguish it as a very viable
antenna form for 10 meters . Im

The bottom corners of the antenna are
formed by "pinching" the twin/ead (using
a plastic cable l ie)around the corner sup-

port ropes, wh ich are then knotted.

29529028.5

rr 1.6

~ Ur:--- -..-
1.2

1.0 !;-;;---:;;~-_.t;;__-____ot<,
28.0

20

1.'

Fig. 3-$WR results obtained for the delta
loop. Of course, such results will vary de­
pending upon a specific installation. If
you want to favor the upper end of 10 me­
ters more, the loop should be made a few

inches shorter on each side.

Most de lta loop antennas are con­
structed from regular · 14 AWG antenna
wire, and such construction does result
in a very sturdy antenna structure. How­
ever, I had quite a bit of good-quality 300
ohm TVtwinlead on hand. I the refore con­
structed the delta loop using that line with
the thought that the two-conductor line
(ends connected together) would act as
sort of a "thick" conductor and provide
increased SWR bandwidth. I can't claim
to have discovered anything new regard­
ing the construction of a delta loop by us­
ing twinlead line, but I was impressed by
the $WR bandwidth I obtained as shown
in fig. 3. The antenna had an effectively
" flat" response for well over 1 MHz of
bandwidth. As can be seen from some of
the photog raphs in this ar ticle, the anten­
na was erected fairly well " in the clear"
with a fiberglass rod as the cent ral sup­
port. The SWR response is bound to vary
dependent upon specific installation con­
ditions. As usua l, however , the name of
the game is to get the apex point of the an­
tenna as high as possible in orde r to en­
hance effective low-angle radiation for
OX.

1989
CALLBOOKS

THE QSL BOOK!
Onl;n uln9 a 68 'leu t.adilion, _ b!"in9
au Ihr" new Cill1books for 1989, bi!Jge.
nd bette. than elrl!'!

he N orth American C;lllbook IlUs lhe calls,
ames, and add.eloS In f o r m atio n 'or 4 9 5 ,0 0 0

Icen Mld r.dio . mateurs in all eountrles 0'
O.th Amer ica , hom canada 10 Pitnama

nelud;n '!l G reen lan d , Berm Uda, .nd tne
CoIribbean ISlandS plus Haw,1I ,nd the
U.S. POSsesSions.

The lnle.nll ional ceueoce lists 500,000
i eenMld radio amateu rs i n countries outside
North America. Its eove.age tnctuees Soulh
America, Europe, Africa, Asia, and the
Pacific alea (ell.eluslve of HawaII and Ihe
U .S. possessions).

The 19 89 C.llbaak Supplemen t Is, new Idea
i n ceuecc« UPdates, IIst i n'!l t he act i vi t y In
ba t h the N orth American an d Inlernallonal
ceueceks, Pu blished J u ne 1,1 9 8 9 , t h i s corn­
blneO SupPlement wi ll Include thousan ds of
new licenses, aeeress chan'!les , and call Sl'!ln
changes fa. Ihe preeedln'!l 6 months.

Every ,ctlve am al eu. needs Ihe CoIUbOOk!
The 1989 c eneecxs will be published
December I , 1988. Dro.r early to n alO
diWiPPOlntment (last year'S callboaks sold
ull . see your dealer now Or o.<Mr di.ectly

from the PUDhsher.

o North American CilI1Doak
met . sh lppln'!l wllhln USA S29.00
i n el. sh ippin'!l to fo rei'!ln countries 35.00

o Inle.naUonai Cilllbook
i ncl. shiPping w ithin USA S32.00
Incl. shlppln9 10 forel9n countries 38.00

o c.llbaOk SUPPlemenl, pUDlished June 1st
Incl . shlppln9 within USA S13.00
Incl. shlppln9 10 forel'!ln countries 14.00

SPECIAL OFFER
o Bolh N .A . & Inlernational callbaOkS

Inel . shlppln'!l within USA $58 .00
In cl . shlppl n'!l to fore!'!In countrtes 68.00............ . .......

Illin o is residents ctease add 6"''''' tall. .
All payments must be In U.S. f un ds.

RADIO AMATEUR II 6 kca aa INC,¥-.... DePt. Q

<JIIiI'.. 925 She. w ood o -; Box 24 1
Lake Bluff, u, 600 4 4 , U SA

Tel: (312 1 234-6600

The 1:1 balun used at the base of the antenna is a completely standard handbook de­
sign. It's shown here exposed, but it was later put in a plastic enclosure. In this case,
the balun consists of three trifilar windings (10 turns) of # 14 enameled wire on a 7 inch

(outside diameter) by 3 inch long PVC form. It will handle a KW easily.

CIRCLE 1~1 ON RE....OER SERVICE C....RO
48



..,. -

$175.00
_.~

'"DO S. 1Xl

U 10 30 MHz

3.5 to 30 MHz

AI.i. 0lIl PIlODlCTS YADE '" USA

BARKER 3< WILLIAMSON
Quofrl'v~.o:>n PIQduc« Slnce 10.)2
AI \'011~ 'MIl.. Of Col­
' 0 ConoI Sh'Mt. lIIWoI. PIlI 'QOO7
(215) 71&-5581

Model AC 3.5·30
• Sv.R less thQn 2:1 I'rom 3 5 to 30 MHz
• COmpleteassemblad.Balun te<mlnotuelwith

stonclofd 50-239 connector
• Power cccccsw l /IW- 2/IWPEPICAS. Higher

po'Wef model Is available on special order
• Desig~ lor 50 ohm reecnoe
• Waa~ pIlXll' balun and balancing network

I- Only 90 r"t"'o~",,~::;::=:::;-<

~ I r=>r i ~
US Paten!~ u n A23 T

Model AC 1.8-30
• S\M? Max 2;1. 1.4;1 awm:Igel'rom 1.6 1030 MHz
• Can be Insta lled In approl(imately 80 n .space
• Ideol lor comrnurciol $EH'IIiCe$ lor multi Ir&­
~ oparahon ..... Ihout the reec for
onlerY1O I\InEH!; or odditionol o nlennos

• HOlidl81 1 /IW. 2 /IW PEP CAS
• H~ power models O'o'Oilobie on

special order. Cot otoct VOlS

""""" a ""-

COMPUTERIZE YOUR SHACK
Control up to eight digital radios simultaneously from your MS·DOS mi·
croccmpc ter! We offer a series of SOflwarelhardware packages Ihal in.
tenece with most current synthesized rigs.

ICOM; IC-T8l, 765, 181, 751A, 135, 125. RT1A. R7000, 271, 311,
471,1211,215,315,475,575, CI·V

KENWOOD: TS ·S40, 440, 140, R·SOOO, 680, 111 , 81 1
YAESU: FT·7aT, 757 c x u, 151 ox, 747, 9600, 738

J RC: N RD 525
COLLINS: 65151
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of y OUf rig from t he keyboard.
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° Fulilealured logging utility.
° Abl.lo automatically log hlts whUe sw..plng.
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s ys te m).
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Ilion, mertne, with most populllr Irequllncle l I to red.
Call or Wrlle loday for more Intormallon
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SQUElCH DETECT CIRCUITRYI. . . . . . . . . . . . . . . . . . • . • • • • . . . . . . . • . . . 12$.115
INTERNAL PC INTERFACE W/1 SERIAL " 1 RADIO PORT 121."
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1989 CO WPX SSB Contest
High-Claimed Scores

The following scores are early. 3.7 MHz SOlTN 2,718.029 3.5 MHz
bird high-cla imed scores as ot K1ZM 497,168 HASXX 2,468.040 FP5DX 521.280
June 6, 1989. These are raw NJ1F 319.930 FEBAOJ 2,406.924 IV3WMP 170.976
scores subjecllo verilicalion. KM2P 232.954 DU1NH 2.338,185 SP4MPO 124.628

KQ3V 204 .568 QH2PM 2.312,063 HA98VK 119.000
UNITED STATES N020 118,146 CX!leG 2.280,000 CT3BD 108.324

SINGLE OPERATOR KM5R 94,432 QK3YCl 84.512
ALL BAND KC3EK 94 ,080 HA6NA 73.080

W9RE 5,071 ,776 KN5fJA1XAF 65.816 28MHz orsos 70,716
W4NT 4,750,750 ZPOY 10.538 .360 LZ1KZM 56.320
K3Z0 3.661 ,893 1.8 MHz 9H1EL 5.882.825 Y09IAB 31,620
K6HNZ 3.062 ,315 WA2IUO 22.220 JH1AJT 4,848,480

KY2J 3.034 .584 4Z6UX 4,006.891
NN71 2.812.518 QRP!p 11ZEU 3,764 .128 1.8MHz
WGSJ 2.682.603 N1AFC A 332.605 I08KPV 2.952,541 VP9AD 82,810
Al2CJ4 2,428,884 KD8JN A 227 ,592 UL7ACI 2,919,910 YU3MM 47,520
WEOA 2,097,106 KB4G ID A 163,296 4N1W 2.908.542 LZ1 KOZ 26.320
M5W 1,745,199 WB6JMS A 153,780 8P6SH 2,867.670 YV1QEW 1.620
KIOCG 1,675,493 WA2UUK 28 248,792 YU3C 2,818,400

KOCS 1,658,503 W6CN 28 140,384 OA4ZV 2,799,087 QRPlp
K1AR 1,564,384 KB410S 28 79,001 CE3DNP 2,797 ,632

W40EC 21 81.900 F2XT 2,552,704
4X61F A 920,822

WW2IJA2EZD 1,416,426 YU2TY A 768,660
KF20 1.391 ,580 KH6CPlWWl 21 16,610 NL7GP 2,452,040 F1BEG A 499,728
K6EIO 1,376,326 K90SH 14 3.042 KX6GL 2,345 ,189 JllDQS A 287,742
KBOCI9 1,097,996 WB20HDI6 14 1,408 JE8XAF 2,281,708

YU 4YA A 265,016
NOZA 1,060,697 MULTI·OPERATOR

JF1SEK 2,130,557 ZL1AXB 28 522,032
KB2SE 1,013,688 SINGLE TRANSMITTER

NP4P 2,127,792
JH8DEH 28 210,600

KS2M 959,610 WC4E 10,759,242
XE1JEO 2,099,146 Jl1JVG 28 208,886

28 M Hz
WO<Ki 7,909,322 OK1JCH 21 441 ,945
KI1G 6,794,256 21 MHz JA8AJE 21 216,821

WMSG 4,213,127 NABA 4,684 ,057 HOW T 6,849,747 YC20K 21 135,744
N5AZ 3,749,265 KI6VC 4,365,352 FM50N 6,643,164 JA2JSF 14 84,162
NA7P 3,089,690 NM 9H 3,800,608 XL7SV 6,248,682 Y02CMI 14 33,796
W0 5G 2,986,137 N7TT 3,336,432 NY6MIKH2 6,122,620 JG7 LBN 7 2
K5Z013 2,066,540 AB4CQ 3,104,981 YZ1EXY 4,733,904 OK3TEI 37 23 ,800
W0AIH19 1,932,987 KS3F 3,073,329 OH6RM 3,690,778 AB5EKI 1 8 9,690
KE7EO 1,634,425 KA9TNZ 2,9 15,545 4N3E 3,374,882
WJ7S 1,567,704 WC50 2,387,028 HA0NNN 2,862,600
WA3LFY 1,528,604 MULTI·OPERATOR

WA4QMQ 1,522,560
NN 5W 1,982,001 HA8JV 2,673,596 SINGLE TRANSMITTER
KE0YO 1,937 ,6 16 HB9BUN 2,668,580

KW6J 1,376, 125 ZX50 22,561,715

KA 1JJRfT 1,162,096
NT0P 1,800,38 1 OK10XS 2,183,442 IR4VEQ 13,180,734

AG8W 1,045,836
WB3KKXI8 1,378,120 HG5A 11,587.220

AB6R 1,008,272
M 6BBI7 1,308,39 1 14MHz HG1S 11,562,894

MULTI·OPERATOR
L2M 3,529,658 FV9N OX 11,342 ,448

21 MHz MULTHRANSMITTER
VE1 CYL 3,265,422 5H1HK 11 ,262,1 08

K2W 3,403,451 WR6A
CE6EZ 2,773,670 HG78 8,556,920

3,685,825 TF3CW 2,733,872 P33ES 8,525,594N4ZZ 2,235,798
N9AGI8 1,745,207 OX DL1 YAW 2,64 1,940 OA0TT 8,385.339

KH6DWIKS6 1,368,054 SINGLE OPERATOR YU7AV 2,290,520 VE70N 7,800,594

W7FP 1,254,693 ALL BAND YT3M 1,892,898 YT3T 7.739,096

AG9S 868,756 KPZA 13,1 85,900 KH6FKG 1,884,458 F0 51W 7,204,593

WB2YQH 408,289 P40V 13,010,319 OH6RM 1,508,277 CF11DX 6,942.950

GB8FX 7,049,694 ROSOC 1.425, 162 HA5KKC 5,701 ,432

14MHz KG60X 7,042,464 YUUW 1,304,160 OG3AA 5,618,456

N8BJO 1,064 ,244 N7NRINH6 6.227.270 EAJAAY 1,164,328 HGOD 5,467,744

WB1DXO 948,002 HK1 LOG 6,007 ,354 JA7YAB 1,079,036 VESGF 4,811,324

WF5E 754.291) GW4BLE 6,005,588 CE6NOT 1,000,080 FF1 LFG 4,793,539

Nin 684.760 0 44BC 5,905,71 1 JA1YXP 4,786,518

N4MO 522.240 OK1ALW 5,367,320 7MHz JG3Z0K 4,685,712

W1BWS 498.048 HA0MM 4,577,304 TE lL 4.49 1,144
W4CYC 174,632 OA2JV 4,398,1 20 C030L 2,291 ,930

VE1GJ 3,731.712 KL7U 1,095,822 MULTI·OPERATOR
7MHz OH1 AF 3,695.797 YU1KO 810,264 MULTI·TRANSMITTER

W05W 537,200 6W7OG 3,689,280 F6EZV 655.200 KL7RA 23.762,466
KC7KUf2 99,246 FM4 EB 3.538,140 HB9DCO 284 ,760
W3BGN 88,486 W L7E/WH6 3.5 12.845 JA2BAY 278.202 Note: Queries perta ining to the
K08B 67,728 YB3ASO 3,152,310 YQ9HT 179,858 WPX Contest should be sent to
W08PAO 35,464 OH6YF 3,01 1,435 PA2SWL 160,344 N88JQ at 4121 eeroenvew Dr..
KK4RV 34,596 KC6WV 2,783,625 JA1YAO 90,852 Beavercreek. OH 45431.
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MFJ Grandmaster Memory Keyer~
More than user-friendly . . . it's really easy-to-use

MFJ·486

s1899 5

Made in U.S.A.

Simple ... Intu itive .. . you ins tantly
know which k nob to turn , what button
to press. It's unmistaka ble .

That'. the MFJ Grandmaster
concepr-. more than user friendly ...
It's really easy to u se.

There's no keypad. no complex
keystroke sequences to confuse you.

The new MFJ·486 Grandmaster
Memory Keyer w gives you the best of
both wor lds> all the fea tu res yo u'll
eve r need a nd the easy-to-use MFJ
Grandmaster concept.

Ezelualve CW Word Processor™
MFJ'. exclus ive CW Word Proces­

scrw lets you change a m essage in
m emory without having to rekey It all In.

Special function keys make It simple
to m ove around within any message.
Insert. delete and change you r m essage
until tts j u s t the way yo u want it.

With other m emory keyers YDU have
to erase an entire message a nd rekey it
a ll In t o m ake even the smallest change.

Combine messages
Into other messages

The MFJ486 lets you combine
frequently used m essages In to other
m essages.

You can store gTH, rig/antenna, g SL
Info a nd othe r com men ts in separate
memories.

Then you can easily build a new
m essage by keying in m emory
numbers wherever you want that info
In your message .

MFJ's Custom.Speed fM Control
Customize your s peed cont rol to fit

you!
By pressing the S peed Set button,

you can set your s lowes t speed to sta rt
at 4 ,5, 6 ·- any speed up to 20 WPM ··
and you r fastest speed is20 to I (X) WPM .

Matching CW speed to a g s o is best
done by ear as you adjust a speed k nob.

With keypads you have to figure out
the exact speed of your contact and then
go through an awkward keystroke
sequence.

That ' s why matching speed with a
Q 1989 by MI'J En'~rprlsn. Inc.

keypad is so demanding.
Without MFJ 's Custom-Speed Til, a

wide range speed control is very hard to
use because the slightesl touc h causes
radical speed changes.

Built-in CW Course
The MFJ -486 gives YDU a well­

organized three step CW course for
upgrading and teaching.

The first step gives you random five
character groups. After you learn the
letters you ca n add punct uation.

The second step gives YDU random
1-8 character g ro ups for real-world
code practice.

The third s tep gives you a n infinite
number of random pla in Englis h gSOs
In the sameformat as FCC ham
license tests .

When you can copy these ran dom
gSOs. you're ready to pass your test
and upgrade!

You also get Fa rns worth option .
answer-replay to check your copy,
punctuation oni off and earphonejack
for priva te practice .

Remote Control •••
for memories and function keys
The MFJ-77 remote control\ets you

control you r m essage m emories and
CW word Processorw fu nction keys a t
your key paddle for only ... $19.95.

It's a lot m ore usefu l than a remote
tha t g ives you no editing func tions a nd
only lets you control af ew m emor ies .

MFJ Keyers are
used year after year

Not so long ago there was a glut of
keypad keye rs . They were novel. a nd a
lot of hams spent the ir m oney.

Bu t because they were hard to use
they e nded up in drawers a nd closets.

They were soon no longer m ade.
Most original MFJ keyers are s ti ll

being used -- day after day a nd year
after yea r.

Why? Because they 're easy-to-use.
And thafswhy m ore new MFJ keyers
are being put on-the-afr today than ever.

More for your money
To make It really easy-to-use. It cost

m ore to bu ild the MFJ Grandm aster.
It just takes m ore hardware .- knobs

to turn, buttons to press. LEOs to s how

CIRCLE 40 0 N READER SERVICE CARD

you what's going on. Plus it takes more
la bor , m ore software. more everything.

It'. a real bargatn compared to
cheaper-to-bu ild but harder-to-use
keypad keyers.

Plus More • ••
You get over 8000 characters in 10

soft-partitioned memories -- far m ore
than you'll ever need.

You also get . .. lithium ba ttery
backup. automatic seria l n umbering ,
a u tomatic m essage repeat, beaconing.
A or B type iambic keying. m anual or
autom a tic word spacing, speaker, ear­
phone jack. easy-to-use front panel con­
trols for speed. volume. tone , weigh t
and delay . tune con trol, powerfu l Z·80
m icroprocessor plus much more .
9x2'hx6 inches . Use 12-1 5 VDCor liD
VAC with MFJ-1312. $12 .9 5.

One Full Year
No Matter What™ Guarantee

You get MFJ's full one year no
metter what™ guarantee.

That m eans MFJ wtII repair or re­
place you r MFJ-486 (a t our option) no
mutter w hat happens to it for a fu ll year.

Others give you a 90 day limited
warranty.

What do you do ofter 90 days when
It burns up. Or before 90 days when
they say, "Sorry. you r limtred
warra n ty doesn't cove r that?"

Why take chances when MFJ gtves
you no mnner w hat protection for one
full year?

Don't struUle with keypads - enjoy
the ea.y-to-uH: MFJ Grandma.ter
Don' t struggle with a hard-to-use

keypad and com plica ted keystroke
sequences .

Ch oose the memory keyer that's
really easy-to-use and has all the
features you'll ever need - the new
MFJ486 Grandmaster.

Get yours today ... you'll love It!

Neares t Dealer/Orders: 8()().647-1 800

Mfi:J
M FJ ENTERPRISES, INC.
Box 494. M iss. State MS 39762
601·323-5869: TELEX : 534590
FAX: 60 1·323·655 1.Include s/h

MFJ . . • making quality q(fordable



While others offer you some digital modes
using 3 year old technology, only MFJ
gives you all 9 digital modes and keeps on
bringing you state-of-the-art advances

MFJ-1278

$2799 5 • _.- _ ... '0. CCIOo _

• • • • •- -" ...

-- -
f) •- .

No three year old tech nology a t MFJ !
Us ing the latest advances. MFJ bnngs

you 9 exciting dl~ltal mode-s and keeps on
brtnglng you s tare-or-the-an advances.

YOg gel tone of Iea tures other multi­
m odes just don't have.

On ly MYJ , lye. you all 9 modes

Count ' e m-. you ~et 9 fun modes
-Packer. AMTOR. RTTY . ASCII. CWo
WeFAX. SSTV. Nav tex and full featured
Contest Memof)' x eyer.

Tou can "' gel all 9 modes In any other
m uill-mode at any price. And nobody gives
you modes the MFJ ·1 278 doesn' t have.

Tbe best modem you can get
El[tcnsl.e tests In Packet Rad io

Magazine prove the MFJ ·1278 modems
gives bette r copy with proper OC D
o peration tha n a ll o the r modems tes ted .

New Ea.,. Mall iNPersonal MaUboJl:

You gel MFJ 's new Ea.y Mall TIll Personal
Mailbox w it h soft-parti tioned m emory so
you and your ham buddies can leave
messages for each ot her 24 hours a day.

20 LED Predsion T,·.nlngIndlcator

MFJ's unequaled tunln,l{ Indu-ator makes
It rea lly eaev to work 1-1 F par kt'l eta lions .

And u nlike others . you US!' it exact Jy rhe
same wa y for a ll modcs -. not differently for
each mode.

Just tune your radio to center a s tn gle­
LED and you ·rt> precIsely Itlned tnto wllll lTj

10Hz -and It shows you which way to rune!

New MFJtechnology preyents
colUs ion s: gets packets througb fa ster

MFJ's new Al'll i-Colllslon tech nolugy
gets packets through fast er. more reliably ,

Ho'lf'? Automauc random rransmn
delays prevent packet co11lslons.

An MFJ exclu.sive: MFJ ·1278 is the only
murn-mcce to have this new technology.

Multi-Gray t.eeer FAXISSTV Modem
You'U enjoy natural looking pic t ures

that only m ultiple gray levers can glvr you.
MFJ's eectusue new buur.tn modern le ts

you transm it and rece ive up to 16gray levels.

Only MFJ can transmit FAX
Most packet s ta tions can receive FAX ,
But on ly the MFJ ·1278 le ts yo u transmit

FAX without int e rnal modllka tlons that
d isable other modes .

50 now you can send your own high
resolution pictures . maps a nd diagrams by
FAX to stations th rou gho u t uw world .

Too bad they can ' t send rhetrs to VOIl , . ,
unless they have th e MFJ ·1278 , -

One FREE Upgradel

When you buy your MFJ ·1278 lod a y,
you don't have to worry a bou t mlss lnj.( m-w
modes and features thal r-ome out
rommorouc

Wby? Because your MFJ ·1278 conu-s
with a coupon good for one free eprom
u pgrade exchange that ' ll add !It'W fea turea.

Plus more •• ,

Plus you get . . . 32 K RA~t. free AC power
supply. KISS. rrue DeD, random code
generator. independent prin ter pan.
Uthlum battery backup. RS-232 a nd TTL
senar ports. standard 850 Hz RTTY shifl.
socketed ICs . ru ne up com mand. automa tic
sertal num bertng. programmable m essage
memories. software selectable dual radio
ports and Ions more -- al l In a s leek 9'1t x 9'lt
x I 'I! inch cabine t.

Get on the alr instantly
Just plug it all In

All you n eed is an MFJ -1278. your rig.
a ny com puter a nd a termmat program.

With a n MFJ Starter Pack. 524 .95 , you
j ust plug it a ll in . wtre up you r mtc
connector a nd you're on the air.

Order MFJ ·1282 Idisk1/MFJ·1283 uapet
for C-64-1 128/VIC-20; MFJ· 1284 for IBM
com patibles; MFJ·1 287 for Macintosh.

Unconditional Guarantee
You get thc best guarantee In ham radio

.- a f ull one y("Qr uncondllional guaranlee.
Tbat means we wlll repair or replace

you r MFJ mutn-mcce (a t our opuonjno
mailer whm for a full vear.

Get 9 new ways of baving fun
Don't settle for 3 year old technology.
Cboose the only m uln-mode that grves

you the lates t advances a nd all 9 modes.
Get 9 new ways of having fun _. gel yours

today!

MFJ Packet Radio

MFJ·1270B super clone of TAPR's
TNC·2 ,l{ives you more features than any
other packet controlle r _. fo r $1 39 .95.

You ca n double your fu n by operaung
VHF and HF packet because you ~t'I higb
perlormance switchablt' VHF/HF modems .

You get the Easy Mall "" Personal
xtenbcx with soft-part itioned mem ory so
you a nd you r ham buddies can leave
messages for each other 24 hours a day.

In YlFJ ·s new WeFAX mode you can
print full fl edged weather maps to screen or
prtmer and save to disk using an IB~t

compatible or Macllllosh com puter with an
MTJ Starter Pack,

1\ new KISS inte rface tets you run
TCPIIP. They a lso come NET ROM
com patible -- no modification neroed!

You aiso ge t 32K RAM. one year
u rtCOl'ldll/ol'lal guarantee a nd e free 110
VAC power supply (or use 12 VDe).

For dependable HF packet tuning. the
0>I>l<....... 1_ ... ",J£11'......-... I ....

Packet Pictures

MFJ ,•• making quality ,y{ordable

Transmit and receive high resolution
VGA, EGA and CGA color pictures Via
packet wllh MFJ pic ture passing softwa re .

Beautiful color pictures are
automatically received, saved to disk and
"painted " to screen.

Pletures are compressed as Ihcy are
rransnuuec - so you get true high speed
picture passing.

You can save to disk any CGA picture
you can see on you r screen .

You ca n set up your own pic ture
bulletin board and exchange pictures with
orbers . even if you' re not there.

Let's help spread picture passing
Ihroughout the world and create a new
world s tandard. Ge t this powerful new
software for only ... S9.9~.

MFJ·1288 works wllh virtually any
packet radio cont rolle r and IBM
com patible computer. Irs included j ree tn
the MFJ · 1284 IBM Starter Pack.

MF.~
MFJ ENTERPRISES. INC.
P.(}._ 4'N. " FP'So... KS3IJ7f;3:
9l1·323-~.TEU; )I[ ·Ut~ .., .I5TICV
lleat.... ~aleo'__., -"1'.1_
_"'-_... ""1.....

\
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MFJ Video Digitizer

..•
H <$r<$ 'S an actual
print-out of Aimee
from th<$ MFJ oraer
Lksk. Sh<$ was
diglUz..d wUh th..
MFJ-1292 and th <$
r ..sult was prlnt..d
On a 9-pln Epson
com patlb l.. prln'.. r ,
w.. r ..du~ th .. slz..
'ofi' th.. ad. J.
Create fascinati ng dlgillzed snapshots

you can tra nsm it with you r MFJ·12780r
a"ylhlng you can point you r camcorder a t!

The ~tFJ·1292"Picture Perfect" Video
Digitizer connects your video cam era to
your lB~t compatible com pu te r so you ca n
capt ure digUized video snapshots on disks.

Your MFJ -1292 package includes a plug.
in ca rd for your compute r. software and
com plete Ins t ruct ions for ... 5 199.95.

As an added bonus you get a handy
contras t and Brightness Cont rol unllthat
you can conveniently place near your
keyboard for fine tuning your pictures.

"tFJ ·1274 gives you a high resolution
tuning indicator that's accurate to wnhtn
10 Hz c- a nd It's only $20.00 more .

MFJ·1274

'159"
MFJ·1210B

'1390 •• • • •• •

•

• •
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MFJ's Deluxe 300 Watt Tuner
... gives you full 1.8-30 MHz coverage. a peak reading (and average)
Cross-Needle meter. built-in dummy load, antenna switch and balun ... all
covered by afull one year unconditional guarantee ... for only $149.95

MFJ -949D

$1499 5

Made in U.S.A.

• Peak reading meter
• Built-in dummy load
• Covers 1.8 to 30 MHz
• 1 full year guarantee

You won ' t fin d a ll these u seful fea tu res
in allY o ther 3 00 watt tuner -- n ot even at
tw ice t he p r ice.

New peak Teadlng meter

The new peak and a verage read ing
Cross-Needle m e ter In the MFJ·949D shows
you SWR. forward a nd re flec ted power -- a ll
in a single g lance.

Without a peak reading wattmeter you
Just won't be able to tell i rYOUT rig is
putting out all the pea k SSB power it's
designed for . Don ' t be without one if you
wa nt top performance.

Built-in dummy load
A bu th-I n 300 watt 50 oh m du m m y load

makes lu n ing up you r r ig soooo easy , How
do you tune u p your r ig without o ne?

An exte rnal dummy load will cost you
about $30 more -. plus it takes up valua ble
s pace at your operating pos it io n and
requires a nother ca ble.

Full 1.8 to 30 MHz co ve r age

The MFJ·949D gives you full 1,8 ·30
MUz coverage.

Make sure the tu ner you're considering
cove rs all t he HF bands.

Don't get a tuner that kee ps you from
operating a ll the freq ue nc ies you 've
worked ror -. now or In the futu re,

Plus more .. .

You get a versatile e-posruon antenna
switch and a 4:1 balun for balanced lines.

You can run u p to 300 watts PEP a n d
tune out S WR on coax , balanced lines or
random wires,

Unconditional Guarantee

You get afuU one year unconditional
gua rantee, That mea ns we will repair or
replace your MFJ tu ner (at our option) no
mauer what for a fu ll year,

Others give you a 90 day I!m /led
warra n ty , What do you do aJ H?r 90 days?
Or before 90 days whe n they say. "Sorry.
tt's your fa ult ,.?

What's really important?
precise control for minimum SWR

What's really Important is your tuner's
a bility to get your S WR down toa
minim um .. a nd the MFJ ·949D gives you
more prec ise control over SWR tha n a ny
tuner tha t uses two tapped inductors .

Why? Because the two COIll illuo us ly
variable capacitors in th e MFJ ·949D give
you infinUely m ore pos itio ns t:.a n the
/lmlled number o n two switched coils.

This gives you the precise control you
need to get mi nim um S WR a nd maximum

power in to your antenna .
After a n. Isn't that why you need a

tu ner?

High efficiency and a co m p a c t size:
performance is most important

The MFJ ·949D uses a single a irwou nd
coil. Us ing only one inducto r takes u p a
m inimum of s par-e and there's no m u tual
coupling proble m s.

The excellent fo rm fact or of the short fat
coli gives you highes t Q. Plus you get
plenty of Inductance that gives you a m uc h
wide r m a tching range tha n other des igns .

This results In a highly emctent tu ner
tha t puts maximum power In to your
a ntenna alld a compact 10 x 3 x 7 inc h size
that complements your rig a nd fi ts right
Into your stat ion.

Competing tune rs using two tapped co ils
require a la rge cabinet _. not just to house
the calls but a lso to he lp reduce de trimen tal
coupling between the Inductors. The result?
A tu ner thal ·s bigger man your radIo.

Your very best value

The MFJ ·949D gives you your very best
value, Itrs t-ra te performance. proven
re lia b ili ty and the best ~uarantee in ham
rad io . , . a ll from the mas! trusted na me in
a n tenna tuners . Don ' t settle for less. Get
yours today!

MFJ's 1500 Watt Tuner
•

MfJ·962C

'229 0
'

For aJewextra dollars the MFJ ·962C le ts
you use your barefoot r ig now a n d ha ve the
capacity to add a 1,5 KW PEP linear
amplifier later . It covers 1.8 to 30 Mllz .

You get MFJ's new peak and average
read ing Cross-Needle S WRlWattmeter.

You also get a 6 -pos it io n a n te nna switch
and a teflon wou nd ba lu n with ceramic
feed·thru Ins ula to rs for bala nced lines.
Meas ures Just 1()3/. x4VIX 14 718 inches.

How can an American manufacturer
like MFJ give you more tuner for
your money than clearing houses

for foreign competition?

MFJ tuners a re made in America ,
Here's how MFJ gives you more tu ner

for your m one y tha n a ny clearing house for
fore ig n compeutton.

MFJ bu ilds every tuner cabinet from
scratch using the la test htgh-speed

I

I

computer controlled pu nc h presses.
MFJ manufactures . assembles a nd tests

eve ry PC board that goes in to MFJ tuners.
Instruction manuals a nd othe r

ma te r ia ls are pr in ted in MFJ 's pr int shop.
MFJ tu ners go d irectly from our fac tory

to yo ur dealer . We ' re not j us t a n Importer
adding profits, ta r iffs and im port charges.

With MFJ 's effic ie n t in-ho use manufacr­
urtng a nd straight to you r dea le r dtstr-tbu­
non you get the m ost tuner for yo ur m oney.

WHY CHOOSE AN MFJ TUNER?
Hard-earned Reputation: T he re 's

j us t no shortcut. MFJ Is a name you
can trust .. more hams trust MFJ tuners
thro ughout the world than a ll other
tu ners combined .

PToven Reliability: MFJ has made
more tunersfor more yea rs than a llyolle
else·· wit h MFJ tuners you get a high ly '
deve lo ped product with prove n reliability,

First-rate Performance: MFJ tu ners
ha ve earned the ir reputation for being
able to m atch j us t a bou t anyt hing .­
anywhere.

One full year unconditional
guarantee: T ha t mea ns we will re pa ir
or re place you r tu ner (a t our opuon t 110

me tter what fo r a full year.
Continuing Service: MFJ Customer

Ser-vice Technicians are ava ilable to hel p
you kee p you r MFJ tune r performing
Ilaw jessly .- no matter how long you have
it - j us t cal l 60 1-323-5869.

Your very best ualue: MFJ tu ne rs
g ive you the most for your money, Not
only do you get a proven tuner at the
lowes t cost .. you also get a one year
uncond ltiollal guarantee a nd continuing
service. That's how MFJ became the
world's leading tuner m anufacturer .­
by giving you your very best value ,

Ch oos e your MFJ tune r with
confidence! You're ~eUing proven
performa nce a nd re liability from the
most t ru s ted name In a ntenna tune rs .
Don ' t settle for less.

Call or writ e for a Jree Iull-Hne MFJ
catalog with all 10 of o ur tu ners a nd
tons of ham radio accessories!

M~~
MFJ ENTERPRISES, INC.
e.o. 1l<J . 4 94 . MI... I..l ppl Sial< "I S 3976 2
601-323·.sIl6R TELEX _~34 500 MPJSTKV
Nuru. f)<,a1uIO<<leTO ' eOG-047 ·U100
Ind"d~ .~'ppl n~ and I>andl"'~

MFJ ... making quality affordable

CIRCLE 50 0 N READER SERVICE CARD
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AEA 430·1 6 Vagi
AEA has announced the 430-16 Vagi

antenna for 430 MHz. The 430-16 is a
high-performance. compvter-optimlzed
Vagi specifically designed for ATV opere­
tlcn. With fr equency cove rage from
420-440 MHz, it can also be used for OX
chasing on 432 MHz and satellite trans­
mit/receive action on 435.9 MHz or as a
companion for the AEA fast-scan TV unit,
the FSTV-430.

Additional features include 250 watts
power capacity, butterfly dipole driven
element, two- and tour-day stacking svs­
tems available , E·28 and H-32 degree
beamwidth , 14.3 dB gain over a dipole,
and 16 elements. The 430-16 Vagi sells
for $139.95. For more information, con­
tact Advanced Electronic Applications,
Inc. , P.O. Box C·2160, Lynnwood. WA
98036, or circle number 101 on the read­
er service card.

Hustler HF Mobile Mast
Hustler,lnc. has introduced an HF mo­

bile mast tor use with their line of mobile
resonators and accessories . MOdel MQ-4
is a 22 inch all-stainless-steel mast which

NCG's CM·1200
SWR/Power MeIer

The CM·1200 ultra-compact SWRt
Power Meter is now available and fea­
tures a frequency range of 1225-1325
MHz, SWA 1.1:1.5, insertion loss O.25dB,
maximum power 60 watts , power range
t o-eowans. impedance SO ohms. and N­
type connectors. Dimensions of the unit
are 2.25" x 2.55" x 1.1 " ,and weight is
5.25 ounces . For more information, con­
tact NCG cc.. 1275 N. Grove St ., Ana ­
heim, CA 92806. or circle number 105 on
the reader service card.

The Eleneo Signal Generator
The Erenco SG-9000 is a high-frequen­

cy signal generator capable of AM modu­
lation. It incorporates a stable AF oscltta­
tor with frequency range of 100kHz to
150 MHz and has an easy-to-read dial.
Frequencies of 455 kHz , 4.5 MH z, and
10.7 MHz are specially noted fo r easy
selling. An in ternal audio frequency ot t
kHz is available for AM or external use.
External crystals may be used to lock the
oscillator to , say. frequency between
1-15 MHz. The AF output voltage is
variable and has a 20 dB attenuator
switch, and the unit comes with instruc­
tion manual with circuit description,
block diagram, and schematic. Cost of
the SG-9000 is $195.95. Fo r more infor­
mation, contact Elenco Electronic s, 150
W. Carpenter Avenue, Wheeling, IL
60090, or circle number 11 2 on the read­
er service card.

1112 GRANDVIEW STREET

SCRANTON, PENNSYlVANIA 18509

PHONE (717)343·2124

FACTORY AUTHORIZED DEALER
PLEASE CALL OR WRITE FOR THE

LATEST AND GREATEST FROM teOM
ICOM

IC-ll& HF Im./lill. ell. Ren SI1900
IC·735 HF Im)lin. en Ren 9711,00
AH-lA HF Alllllille .hlt1.. TII.f 419.00
AT·ISO HF lIll"utl, hlnll rim 369.00
IC-rS55 Ae "tim Su'ply 192.72
IC·765 HF Im./Gu. CIV. Ren 2689.00
IC-SMB Dnk Mim,h.1 89,00
le·RlDDD GIIII1II C"ml' Rmlwer 1011.00
AH·7000 Ollllli~irtcli...1All Fir le·R7000 911.00
Tl-R7DOD TYlF. Rtt."~I,l fer IC·nODO 139.00
IC·llA 2-••ler. FI, 25 WI" 1m Ut.DO
IC-lIN 2-.,I,r. FI, 45 Will 1m UUO
It-UU 2-I.llr, FI, Z5 w,n 1m nuo
IC·lUN 2·I.hr, f. U W.ll X"r.. nuo
1t-321 OA l·.IrJU~.1tL '.25 WlItbL .. 6l1.00
le·lAT 2-11,. FI, "II."I~ em r-r UUO
IC-02AT/H~ Z·.b. f • . Ha.-,,"WiI' T·T 33i.50
IC· .2AT t-an, f • . Ha'-hl~ WU T·T nuo
IC-2GAT 2·.lr. f • . H.dhl~ Wit' T-T. 364.50
1e-32AT 2-.lrJ44a-.1ll. f. H.......fT-T 534.50
IC·ln 1.4 VOC.250 IIAH~ lit-Cd hit rICt 3UO
IC-I~4 hll.ry Cm 1&.n0
IC·IPS 10.8 VOC.425111AH. Nt-C,~ Bait Pack 65.0(1
IC-BP7 13.2 VOC.425 mAH .. Nt-CdBllt Pack n .oo
IC·BPB B.4 VDC.800 IIIAH. Nt-Cld Bill PICk 79.00
IC·8r20 HlII.ry Cm 1&.n0
IC-BPZI 7.2 VDC. 120 IIAH. Nt-CI~ Bill Pick 35.99
IC·IPZ2 1,4 VDt. 270 uH.Ilt-Cd Bill hck 3UO
IC-IPZ3 U VOt. 600 UH. IIt-C" BIIlI'Kk. .. 411.00
IC·IPZ4 10.1 VOc, 600 IlAH. IIt-CMIIIl hct 51 .50
IC-16U ACWIIC"'erflrIC-Inl.23.24 2U5
IC·25U ACWllln.rterflrIC·ln.21 .2Z 16.1IlI
IC-35 0...,.1.11'" C'-fIII': IC-II'2.5.7.1 n .DO
1e-50 0~1."Cllqr. le-ll'2l .ll.23.24 7UO
IC- C~I . , U, Chrli'l C.n 13.65
IC-DCI OCC....t1. rflrIC-U T. 3AT. U T 24 ,50
IC·OC25 DC Cumt,r F.r IC·. lAT 24.50
IC·H.46 S'.lhr/.lcrI'hU 3Ut
H$-10 Hudut FII HIIO.I~I 24.50
HS·l0SA VOX uut fir HS-l0 24.50
HS-l0SB err U.it fir HS·l0 24.50

CUSHCRAFT
A3 14.21. 28-MHz.. 3·Elemnl h.m .... $274.00
API 3.5.7.1O.14.18.21 .24, 28- MHz. Verticil .• 162,00
15 14. 11. 21. Z4. 21-MHz. Verticil 234.00
ARX-28 2-I,t,r. Ri'I' Rilier II V.rtiCi I. 42.00
ARX-450 B 450· I Hz.. RIIII B"ler II VertiCil 42.00
lUll IUt.I41-IH1..4·EI••,.lInli 42.00
215W8 IU 1114I·IHL 15-EI••1t lu 90,00
A147·11 146 11141·IHL I H It.1t InM 52.00
U49-11 UO tl45G-.HLII ·EUtItBu• . . . 46,00

ASTRON
1$-7A 13.IVOC.7b, I. L5AII, Cu l 141.54
I$-I ll J3.IJOC.IZA.,I.L9AM,Cn t 71.16
RHU 13.1 'Ot. 20AM' III 16 All' t ••l IllIl
1$-35A 13.1 VOC,35A.,I.l25A.,C.II. 142.54
1S· 121 Sill' AI R$-IU. WiI' 1"11 83.02
1S-201 51111' AI R5-Z01, Wit' M.ttr 107.12
IS-35M 5111' AI RS·35A. Wit' M.tll 161.14
RI·35M Rack IIUI "rlln 01 IS-35M 229.34
RM -50M Rick MOUlI hrsln 01 IS-50M 255.38
VS-ZOM S.m. AI RHO I .Ad~ V.ll/C.rr 123.94
VS·351 SIIIIt AI BS-35M.A~t V.IUC.rr 172.30
V5-50M I3.IVOC.5UA I,UTA C" lA~t 231,02

UPS/I.ll rlIICI ChrlllAr. AWlltul
IC. VISA. C.lI,Q. On .I1 Are Acc"ld
~CII SI'j,cI T. Chll' WiI...t 1II11c,

CIRCLE 1190N RE....OER SERVICE CARD
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GORDON WEST

RADIO SCHOOL

• 1 12 ·p/lqe le"lboOk
• Iwo Sle.eo COde

lell.nin9 I/lpe$
• s.mple 5 wpm

NOVIce Code test
• ave. S50 in ••aio

m.nul.cturen'
discount couPOns.

5 wpm Novice QSO tests
5 wpm R/lnaom ecce
5· 7 wpm 5peea Builde.
7-10 wpm sceee Builae.
10 wpm PI. teau B.eake,
10·12 wpm Speed Builde.
12-15 wpm C.Us & NumDers
13 wpm RanOom COde
13 wpm Test Prep•••tion
13 wpm C"r Code
13-15 wpm SpeeO Builae.
15-17 wpm Speed Builde.
17· 19 wpm sceee Builde.
20 wpm RlIndom COde
20 wpm TMt Preparalion
20 wpm cer ecce
3-15 wpm Code ReVIew

$10.95 eacn includin9 shippin9

=09 ADV. THEORY CDUR5E 522.95
4 t/lpes .nd 1 itlU$l./itea textbook

#12 EXTRA THEORY COURSE 5 22.9 5
4 theory t"pes anc 1 Illust r"tea

te"t book lor E"l r" cress tneo.y.

#10 COMPLETE EXTRA• . .• 552.95
4 Iheo.y I"pe., 1 te"tbook, "na 6

code I.Pes (13 10 22 wpm).

RADIO AMATEUR C_LLBOOK INC.
925 Sherwood Dr., Lake Bluff, Il 60044
Mon.-Fri . lD-4pm (312) 234-6600

I #04 21 -DA Y NOVICE . . • . • $22.95 I

i ~ i
I r. >-.. i
'I #01 COMPLETE NOVICE .. • 55 2.95 I

2 Ineo.y t.pes, 2 le"tt>ooks, FCC
Rule BOOk , 4 code UJ>e$, code oscruator

• set , e,,"mlne. test PlIcket, /Ina ove, s50 •

I :;;d:Dd;~~~n~~~u;~~~R SE $42.951
6 cassette tapes m.ke it ellSY to

I le . , n the COde hom sc••tch. I
#fJ7A 2-WEEK TECH •• . . • $22.95

• ThiS Technic;lIn COU'5.e inclUde$ 2 •

I tneo.y I. pes .na 1 illustr.ted le"lbOOk. I
#fJ5 COMPLETE GENERAl. , 552.95

I 6 code t.J>e$, 4 Iheory t.pe$••na 2 •
texlbOOkS. lae/ll 10. uP9••de hom I
NOvice to Gene••I.

I,
I
I,
I,
I
I,

#13 BRA5S KEY & OSC S22.95 I
# 15 PLASTiC KEY & DSC $17 .95

SINGLE CODE TAPES I
,

I,
I
I,
I
I

12-21 wpm Code Review •

VlS4 I EB!

,

I #11 EXTRA CDOE COURSE $42.95
6 t/lpes 10' speea bUilain9 Irom 13

to 22 wpm 101 tne Exira ecce e"am.,

• #U6 GE N. CODE COURSE • . $42.9 5

I Trois Gene./il COUr5.e mctudes 6
t.pes 'or speed buildin9 Irom 5 10 13

• wpm.

I =D8B COMPLETE ADVANCED $52 .95
Trois Adv.nced cou'5.e includes 4

lroeo'y rapes , 1 le"tbook , enu 6 eeee
tepes (13 10 22 wpm).

I,
I
I

I,
I PrICes 11'ld~

srnppmg & handling

Certified Communications
FLEXI4XLlIA

All of the previous coax of this type has
had a s.s-ceuce solid center conductor
that would, upon continual flexing such
as that around a rotor or on a crank-up
tower, migrate off center, causing a
change in impedance and radically short­
ening its useful life . The solution until now
has been the use of a jumper of RG213 or
the like around the rotor that protects the
"poor man's nardnne" and extends its
life to as much as 10 to 15 years instead
of as fewas tzmonths .FLEXI4XUIA pro­
vides a new alternative in all installa­
tions-that of continuous runs at the low­
est possible loss with fUlillexibility .An ex­
clusive engineering concept provides the
flexibility of a multi-stranded center con­
ductor without sacrificing the super low­
loss characteristics . It consists of 95 %
coverage tinned copper braid and premi­
um non-contaminating jacket.

For further information on this and the
company's other wire and cable prod­
ucts contact Certified Communications ,
261 Pittman Road, landrum, SC 29356,
or circle number 111 on the reader ser­
vice card.

ICOM IC-2SA 2 Meter Handheld
The new 1G-2SA 2 meter micro-sized

handheld transceiver features 5 watt
power output , 48 memory channels and
one call channel , power-saver function
with high-speed switching, multi-scan­
ning function, auto power off timer func­
tion, priority watch , built-in clock with
timer function, dial select function , dial
select function, and 9 controls with a han­
dy reference chart located on the back of
the radio. Suggested retail price is
$4 19.00. For more information, contact
ICOM America, tnc., 2380 116th Ave . NE,
Bellevue, WA 98009-9029, or circle
number 104 on the reader service card.

Communications Specialists, Inc.. 426
West Taft Avenue. Orange, CA 92665­
4296, or circle number 106 on the reader
service card.

will allow the user a number of mounting
options previously unavailable to the HF
mobile operator. Suited for use on RVs,
trucks, vans, and cars with plastic bump­
ers , the MO-4 can be mounted on trunk
lips , mirrors, roof racks, and ladders .
When used in conjunction with standard
Hustler resonators , the MQ-4 can also be
installed on a high-quality magnetic
mount. Asbcrteneddipoie can be formed
by using two MD-4 masts and a matching
pair 01 resonators . A tri-band dipole can
be assembled with the addition of two
Hustler VP-1 tn-oand adapters and two
each of the desired resonators , of inter­
est to those in condos , apartments, and
other areas with antenna restrictions .

The MD-4 is supplied with three 30 inch
tip rods for use with 10, 15, and 20 meter
resonators . These extra rods are used in
place of the tip rods normally used on the
aforementioned resonators. No tip rod
changes are necessarywhen used on 40,
75, or BO meters. The MQ-4 has a sug­
gested reta il price of $19.95. For more in­
formation contact Hustler , Inc., One
Newtronics Place . Mineral Wells. TX
76067, or circle number 103 on the read­
er service card.

Communications Specialists
Two-Tone Sequential Encoder

Communications Specialists' PE-2P
DIP-switch programmable two-tone se­
quential encoder is designed to be
mounted inside a radio or other housing.
and allows the operator to send a single
two-tone sequential paging call. With
standard 1-3 second timing, the PE-2P is
compatible with Communications Spe­
cialists 50-1000 two-tone decoder and
other systems such as Motorola Quick­
.Call II , 1 + 1, and GE Type 99. The timing
may also be changed to match additional
two-tone formats. Both tone Aand tone B
are DIP-switch programmed from a
32-tone memory base that is specified
when ordering . This allows over 1000
possible combinations from a single
PE-2P. With some additional circuitry, the
PE-2P may be wired to send multiple
calls .

The PE-2P measures 1.25" x 2.0" x
0.4" to allow installation into most mobile
radios, and is powered by + 10-16 VDC.
The selected call is activated by a mo­
mentary ground. A 150 ma output is pro­
vided to key PIT. The PE-2P is priced at
$54.95. For more information, contact

Say You Saw It tn CO
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Bilrs Basics
" HOW TO" FOR THE NEWCOMER TO AMATEUR RADIO

Antennas-Conclusion

a monthly 16ature by
BILL WELSH , WeDDB

T his is the concluding segment of a
two-part article. The first segment covers
previous articles, antenna fundamentals,
RF ground, height . impedance, SWR, pol­
arization , traps, dipole antennas, ran­
dom/long-wire antennas, verticals and
ground planes, directional antennas, and
textbooks .

Baluns
Jim Thompson, W4THU. gave me per­

mission to reprint the following article,
which appears in the current issue of The
Radio Works catalog. His complete cata­
log is available for $2.00. Requests
should be mailed to Box 6159. Ports­
mouth , VA 23703.

Current Baluns Versus Voltage Baluns
Much is taken for granted when selecting

and using beluns. Typically, a user will choose
the least expensive object that carries a "bal­
un" label and is marked with a ratio, Some will
even choose a balun by its size or weight, ne­
glecting that fact that weight and size indicate
core size and mass, not to mention power han­
dl ing capabil ity . In truth , a balun is a complex
device, and its use in antenna systems is often
misunderstood. Generally, most manufactur­
ers claim that their balun will reduce TVI or im­
prove the antenna's radiation pattern. In real­
ity, common baluns do not live up to their prom­
ise, and this is one reason for the myths that
surround balun use. In fact. many batons do
not seem to make any difference when added
to an antenna system. They can't; they are not
properly designed.

The reason for poor results is that nearly all
popular balun designs, including the ones
used with my tr ibanders, are -vcnece-rvoe
(C)" banms. "Voltage-Type (C)" baluns pro­
duce " equal and opposite VOLTAGES at the
balanced port. regardless of load impe­
dances, " Since low impedance antennas are
current fed, a device that " causes equal and
opposite CURRENTS on the conductors at
both ports for any load impedance" is desir­
able. " There is nothing gained by forcing the
voltages of the two antenna halves, whether
balanced or not, to be equal and opposi te rela­
tive to the cold side of the balun input (usually
connected to the shield of the coax teeonnej.
since the antenna field is proportional to the
CURRENTS in elements, not the voltages at
the feed point. "

It Is evident that the conventional baluns we
have been using for years are not suitable lor

45527 Third Street East, Lancaster, CA
93535-1802

56 • CO • August 1989

Raymond Colvin, KB4UCR, started as a
CB operator and moved up to an Extra
class license within three months. His
station includes Kenwood TS-430 and
TS-940 transceivers, a Yaesu FT-757-GX
transceiver, the Drake B-line twins, an in­
verted-Vee, a Hy-Gain Expiorer 14, and a
Dentron Clipperton L linear amplifier.
Raymond lives in Fort Deposit, Alabama.
His wife (Dot, KC4EFT) holds a Techni­
cian license. Raymond is an ordained eI­
der in the Seventh DayAdventist Church.

antenna applications and, in fact, may well
contribute to the very problems that they are
supposed to solve.

"Current-Type (C)" baiuns have no adverse
ettects on the transmission line or antenna
matching system. On the o ther hand. "a less
than perfect vol tage balun can have a pro­
found effect on the impedance seen at its input
because of the tertiary wim:!ing," This is just a
very brief summary of the difference between
"VOltage-Type (C)" and "Current-Type (C)"
baluns. It is clear that (for antenna applica­
tions) only "Current-Type (C)" baluns are suit­
able it maximum performance of the antenna
is to be obtained . Simultaneously, the "Cur­
rent-Type (C)" balun will provide a high order of
teeoune iso lat ion, excellent balance, and out­
standing electrical characteristics. It can do
th is over a very wide bandwidth and under less
than ideal load conditions. Thus. the "Current­
Type (C)" balun provides decreased pattern
distortion (due to teecune radiation and poor
balance), reduced TVI and RFI, aro reduced
RF in the shack. These are exactly the prob­
lems the " Voltage-Type (C)" balun are sup­
posed to clear up, but fail to do in practice.

The Radio Works has always built "Current­
Type (C)" baluns . The C1-2K, C75-4K, B1-2K,
B1-4K, 84-2KX,4K-1I , and the " Remotebalun"
are all "Current-Type (C)" baluns.

11 you wish to learn more about current and
voltage baluns, read the article by Roy W, le­
wallen , W7El. on page 157 of "The ARRl An-

tenna Compendium. " All quotations in this ar­
ticle are from that reference.

Antenna Support Rope
The February 1989 issue of CQ maga­

zine contains my article about long-wire
antenna support material. That article ad­
vises readers to use black Dacronw'poly­
ester double-braided antenna rope pro­
duced by Synthetic Textiles, Inc. (2472
Eastman Avenue , Building 21-22, Ven­
tura, CA 93003). Their rope has excellent
resistance to abrasion and aging. Th is
rope is easy to tie and untie, and it does
not snarl or kink. It also does not shrink or
stretch. Due to its high resistance to be­
ing damaged by Ultraviolet l ig ht , it has a
very long service fife. This special anten­
na support rope was developed a decade
ago; it was developed in response to the
constant urging of Richard L. Measures ,
AG6K.

lauren Ridley (of Synthetic Textiles)
advised me that all three sizes (3/32 ,
3/16, and 5/16 inch) are sold in 1000 foot
reels. She stated that prices include han­
dling and shipping charges, for prepaid
orders. The 5f16 inch diameter rope may
also be purchased in two 500 foot spoors.

If you would like to receive a free sam­
ple piece (2 to 3 inches) of the 3/16-inch
diameter rope, send your request for it to
my California address, along with a self­
addressed, stamped envelope, This rope
is the best antenna support I have ever
used. If you are going to erect an antenna
that will require rope support , I strongly
advise you to use this material. When­
ever your existing rope supports need to
be replaced, replace them with this ex­
c ellent support rope.

The 3/32(0.9375) inch diameter rope is
rated at a strength of about 260 pounds,
and it sells for $30 per 1000 foot spool.
The 3/t6 (0. 1875) inch rope is rated at
about 770 pounds, and it sells for $65 per
1000 foot spool. The 5f16 (0.3125) inch
rope is rated at approximately 1790
pounds, and it sells for $100 per 1000
feet. Handling, application, and other fac­
tors signif icantly affect the actual
strength of every rope, Individual ama­
teurs are allowed to order directly from
the manufacturer. This appears to be an
excellent item for clubs to purchase for
resale to their members.

Antennas West (Jim Stevens, KK7C,
2996 Cherokee lane, Provo, UT 84604)

Say You Saw It In CO



9ry

eludes a 200 foot tube of this 3132 inch space to install 160 or 80 meter hall- very limited space. The model AMA3 an-
with their antenna installation kit. wavelength antennas. I recently moved tenna covers 13.910 30 MHz at 200 watts

he price of one 200 foot spool of this to a location in the Mojave Desert , and it PEP maximum; usdiameter is 80 centi-
;s $11 .95. postpaid: two spools w ill be a long time betcre I get my antenna meters (31V2 inches). The model AMA4

osts $1 9.95 . pos tpaid . system installed completely . I erected a antenna covers 1.8 to 4.2 MHz at 100
The Radio Works (Jim Thompson. Carolina Windom/2 and experienced ex- watts PEP maximum; its diameter is 3.4
4THU, 3207 Dogwood. Portsmouth, VA c enen t results the following weekend dur- meters (11 teet . 2 inches). The model

3703) sells various lengths of th is rope ing a OX contest . I worked about 250 OX AMA5 covers 3.5 to 11 MHz at 150 watts
t approximately 5. 10, and 15 cents per stat ions in a total of 53 countries, in- PEP maximum; its diameter is 1.7 meters

t for 3f32, 3/16, and 5f1 6 inch ropes. eludi ng several 40 meter contacts. The (5 feet , 7 inc hes).
spectlvely. It appears on page 35 of Carolina Windom/2will remain part of my These antennas are expensive , and

lm's current catalog, which is we ll worth final antenna system. (The Radio Works, thei r present usage appears to be lim ited
s$1 .00cost. Box 6159, Portsmouth , VA 23703.) to embassies and other government
The Radio Works sells a 3/16 (0.1875) These are top-not ch outfits with a lot to agencies . The SWR does not exceed 1.4

ch diameter si ngle solid braid line that oller all amateurs. and their products are to 1 in proper installations, wh ich are free
rated at 700 pounds.This rope provides part icularly usefu l to new amateurs. of large meta llic objects. These antennas

ood opposition to damage by fungus. ul-
Magnetic Loop Antennas

have a nominal impedance of about 50
aviotet light , and fire. Thi s Dacron '" ohms, making them suitable to be fed
ne sells at f ive cents per loot, plus Ship- Tony Johnston. G4OGP, has mtro- with standard coaxial cables , such as
ing costs . It can be purc hased in as duced a line of magnetic loop antennas RG-21 3/U .
hort a lengt h as 100 leet . wh ich provide excellent performance in The address is Gap. Co. Elect ronics.

Ml Enterprises (Mi ke Staal, K6MYC,
600 Decker Avenue, San Martin . CA
5046) uses th is antenna rope as boom
upports in its long boom Yagi-Uda an-
nnas and H-irame structures. Mike IRON POWDER and FERR ITE PRODUCTSells spools of thi s rope in all three sizes .

he price is 5, 10, and 15 cents per foot

AMI~~_r 3f32 , 3/16 , and 5/1 6 inc h diameter
pes, respect ive ly, in 100 loot lengths.

anger lengths are ava ilable . Their other
ddress is 360 We st Beotoro . Fresno,CA Fast, Rel iable Service Since 1963
371 1.

W91NN Ante nnas (Bill Pranckbonner. Sma II Orders Welcome Free 'Tech-Data' Flyer
11 Cathy Lane. Mt . Prospect , IL 60056)
ses 3/32 inch Dacron /polyester dou- Toroidal Cores. Shielding Beads. Sh ielded Coil Forms
le-braid rope in his excellent ante nnas. Ferr i te Rods. Pot Cores. Baluns. E tc.
Another source of ante nna support

I CIRCLE 171 ON READER SERVICE CARD
pe ;s Rope-Rape-Rope . Bo, 6601,

ortsmouth, VA 23703. This outf it sells 12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607
00 foot lengths 01 Dacron" rope at
12.45, including shippi ng c harges .

ire Antennas NEMAL ELECTRONICS
I know two sources of excellent wire • Compltlt c.blt AS8tmbly faclllU" MIL-STD-45201

ntennas. These are Antennas We st and • Commtrriat A«ounts wdcomt - QUlnllly prklnl • Simt dlY Ihlpplng mosl orelm
he Radio Works. • Flctol)' IUlhortud distribUlor for Alph., AmphtDOI, Bddn, Klnp, Tim" t"ibn

Jim Stevens, KK7C, of Antennas West C.II NE."IAI. for computer cebte. CAT\-' cable, Hat Clblt . stml-rigid Clblt, l t ltphon t cable,
tters several wi re antennas that are crimping lools. ().~ub ce eeeeto rs, twal ~rink. a blt l ift. high ,ollag~ COnnKlon.

mpletely fabricated and ready to in- HARDUNE 500HM CONNECTORS-MADE IN USAall. Jim also markets a very useful w ire FXA 12 1/2 ' Alum/nUl'll BI.d J.,~tlI ............ . 8911 NE720 Type N plug IrxBe/dtItI 11913. • • • • • • • • • . •• $3.95
ntenna installation system. which I use. FlCI2 fl2·~_erxr,cop(»'bI~ I~t. •.••• I_~r NEm Type N # d for s._ 9913. ... ......... . . .95

e calls it the ORV..QL Outck Launc h FLClS 7/8 ' C-w_ erxr cop(»' bI~ j~ r ...... • 35ftr Pl..2S9AM Amploet>ol Pl..2S9 . . . • . • • . • . • • . • • . • • . •. .89

ire Antenna Installat ion System, and it
NMltCCN """" 1/2'erxr. copr»<mJr. • . • . . . . . . . ~,OO ~ FJL25g r.flM IrISlsilwlr pI./tId , • • • . • • . . .. ' .59
NM78CCN """" 7ltrerxr.copp¥rnIf. . • • . • . • • . . $4.00 Pl..258AM Amph8nol ,.",....1...... (I>MrfIIJ ..••.•• 1./l5

lis for about $30. This kit allows one to COAXIAL CABLES (PtIO fI)
UGIJ'MA:j1 7l1 rwJue« for RG58159 /sp«:If)1.••••.• .22

rect wire antennas easily. safely, and
UG21D$ N plug 101'~.2IJ,2I. 5 /,...,. •. ... . .. . . J .J5

/180 SELDEN 99 13 ...". /ow/au . .. . . . . . . . . . . . • . ss UG8JB N 18C~ /0 Pl..2598dap/tl r. I.Ilon . • . • • . . • . .. 6.50
ith m inimum effort. Eve ry club should 1102 RGW 95 % !hitlld low /o$! loam Ilg• . . . . . . . ." UGI4tlA 50239 10 N plug~Ifff. Itl1Ion.. •. . .. .. 6.50

ve one of these kits for use by the ir " 10 RG8X 95 % $h!tl ld (m,", 6) , .. .... • . . . . . . . . . .. " 00255 50239 10 SNe p/u(18daprtlr. Amphtlnol . . .• 3.56
1130 RG21J/U 9:5 % $hltlld ml/!p6C NCV j~/ . . . . . . . .39 50239A M UHF Chu a!! mr rscep/acle, AmpJoanol . . .89

embers. Let them get accustomed to ".0 RG2141lJ dbl ! !!0'9r ! hld mil Sp6C . . . . . . . . . . .. 1,85 00 175SJUG 1765 ~uctlr($/I0'9r) $".c lly. . . . . . . . .. AS

ing it during Field Day, Jim's address is 1705 RG1.2BIU dbl ! iI .ershld , telloll in! . . . , . . . .. I ,SO UGBBC BNC plug RG56,22J, '.2. . . . . . . . . . . . . . . . • 1.45
1310RG217lUSOOhmSOOO ", arr dblshid ..•..•.. 1.05

.0. Box 50062, Provo, UT 84605. ,.50 RG114llJ SO ohm, 100 ' <)<1 mil !".c . . . . . . . . .. . I. GROUND STRAP-GROUNDWIRE
Jim Thompson . W4THU, of The Radio GSJ8 318 ' tln"tId copper bra!d . . . . . . . • . • . . . • . . "'"
orks off ers a 56-page catalog ($2.00)

ROTOR CABLE-8 CONDUCTOR GS 12 1/2 ' ',"r>«J copper braid . . . . . . . • . . . . . • . • . .son
BCI622 2·ISO- wid fJ.22g• . . . . . . . .. . . . . . . . . . . . "", HW06 t;ga ill!ul. r.., $trandtH1 wire , ............ ."'"hich lists an extensive assortment 01 BCI620 2-16ga wid fJ.2OQ. . . . . . . . . . . . . . . . . . . .. .39Itr AWl. 1.(1. s /r8lWJ«1 Ant"".... wire CCS . • • . • • . . . . ,~ft

tennas. ante nna accessories, support • Pnc.s do not lroclude sltlppl"ll. YI....Mas l......-d S30 min... COD add S3 lmln.. ahlp. charge $3)
pes. connectors. insulators. and other call rx wrira trx compIara pne. /is,. N~·. _ «J~CABlE AND CONNECTOR 5ELECTION aU/DE.....1atH

ateur radio prod ucts. Jim added the at no~wi",~ 01'50 Qf' _ .Qf'.'. -.t 01U .-ilh~I...., .... 1quaJllying tNfHtI.

ronna Windom/2 to his prod uct line at NEMAL ELECTR.O~ICS.t~c., 1214O:'IIE 141h Mt, N.• Miami. FL JJl61
Yrequest. I told him that I have helped (305)193-3924 Ttlu6915JTI 24 br. FAX (305)~171
any ex-students erect antennas, and I I-
ow that ve few of them have enou h PINM Mnd ..1reeder Inqul,," d l-.cl ly.
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Mon-Frl: 9 am-sorn
Sat: 9 em-tpm

PARAGON

•

List Price $2,245.
CALL FOR SALE PRICE

NYE VIKiNG
M8V·A3KW
Tuner

• Low Pass PI·N etwo r~ Tuning
• Built·ln Anl.nna Swi tch/Balun
LlsIPnceS875 CALL TODAYTOSAYE$

K~Kantronlcs

PK·232 Pack et Conlroller. . .. CALL
144 MHz Isopol. , . . . . CALL
440 MHz Isopole, . . CALL

Other AEA product. e'so In slock call!!1

MFJ

NEW Mod.l MFJ.lNI6 3KW Tuner
OnIV$23&.95

1278 Mu.t1 Mod. TNC, . .. . $239.95
12708 TNC Unll 5129.9
2021204 Ant.nn. 8,lOges , $59.95tS79.95
250 011 load .. , ... . 549.95
2601282 Dry Loads 529.951S89.95
4071~22 EI.ct. K.y... , .. , S89.95tSl111.95
90119410 Tune.. . . . . , ,559.95tS99.95
94901989 Tuners $139.95/5299,95

KAM All Mod. T.nn lnll Unit .. , ,5289.95
KPC 11 Packel Conlroller, 51 59.90
KPC 4 Nod. Controller. .5299.90

TITAN
HF Linear Amplifier

1500 Witts Oul pul Full a SK
1611·1 5 M.lers hlrol EIMA C 3CX800AT

List 52,685 CALL FOR SPECIAL PRICE

General Coverage HF Transcelvar
Microprocessor Controlled MUlti·Scen
62 Memmies

LIST
ATR15 . 380.00
RCS4 . . 134.50
RCsaY . , .... 134.50

FT·4TO
2mJ70cm
OUllelnd

• 42 Memories
• OTMF Autodialer
• 2,3·5 Watts
CALL FOR SPECIAL PRICES

FT·41 1 NEW
2 .... I.r HT
• 49 M.morles
• 2,3105 WallS
• Exlended
R~.

FT 23R 2m HT
FT 73R 10 cm HT
• compact size
o 10 memories
o up to SWoutput WIFN8 11

CALL FOR SALE PRICES!

AM!:RITROIi'!
AL80A

FT 167 GX HF/VHFIUHF
CALL FOR SALE PRICE

VAESU

FT·736R
New All MOde Base Transceiver
CALL FOR SPECIAL PRICE ­

SAVE U5!

FT·1S1GXlIl
CALL FOR SPECIAL SALE PRICE!

.­••
~,
•
'",.
'"m".

IC·32AT
Sup.r

DUalban<ll..__-:-:::;;;;;;;;c=;-::-::-::-__-j
' MHT I

ICS Ampo

•,
"••as
~

so
sc

• 5 WallS on
80th Bands

RX 138-174 MHz
4-40-'50MHz

• Stores Standard &.
Odd Oltsets

CAl l FOR SALE PRICE

IC·2GAT
2 meter HT
RX 138-174 MHz
TX 141).150MH
7Watn

••, .-

--.. ~-
-~-, ,... "" _ f"'='- '"

n . .

IC-135 Ultra Compact XCVR
With Generel Coverage Receiver

CALL FOR SPECIAL PRICE!

IC·72SUltra Compact HF XCVR
· 26 Memories wlBand StilCking Regislers
• USB/LSBiCW, AM Aecelve Optional

Module lor AM Transml1 and FM TX/AX
• 16Q.IOM Ope'allon • l00w Output
• Racelve 30 kHz.J3 MHz

CALL FOA SPECIAL PRICE

o
(COM

IC·76S New HF XCVR
• Bulll·ln AulomaHc Antenna Tuner &.

Pow" , Supply
• 99 Memories ' l00w Output
• Gene ral Coverage Receiver
• Band Slacking Registers

CALL FOR SPECIAL PRICE

IC·781
HF " PERfORMANCE" RIG

• 160-10MJGe neral Cove,age Re<:ei.e,
• Built-in Power Supply and Autom atic

Antenna Toner
• SSB, CW, FM, AM, ATTY' aSK to 60 wpm

CALL FOR SPECIAL PACKAGE PRICESl

TEXAS TOWERS
01'11'_of Texas RF Distributors inc., 1108 Summit Ave ., Suite 4 e Plano, Texas 75074

TM3530A (25W)
TM231A(SOW)

TH·75A

(Prk:.. " Avallabli lly Sub,,",' To
Change Wilhoul Nol'ce)

c-~~ _ . ~ - .
- ~ - --~ .~- - . . --.,...- ;:.~ -_.: ~ . 0
.' 1 ~_ -, -e ..

TM·721A
CALL FOR SPECIAL PRICE

lR·IS1A
All Mode 2m MObile

r5-111A TS·811A
CALL FOR SPECIAL PRICE

KENWOOD
••

~ -
, .7: ~ ~ ,:- = __ .I" ,

_ . __ til...·t. ,-
. . .".. - ' ,

1M 2570A (1DW)
1M 25SOA (45W)
1M 2530A (25W)

CALL FOR SPECIAL PRICE

15·1405
CALL FOR SPECIAL SALE PRICE

NEW Top-of.!he·Une T5·9405
HFTrenscelwflr
· 100% Duly Cycle
• 40 Memory Ch.nnels
CALL FOR SPECIAL PRICES!!

15·4405 NEW1
CALL FOR SPECIAL SALE PRICE
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IlOHN BUYED TOlfti SEenONS
10FT. STACU OSECnONS

20G, . . , , ., .. $54.50 45G. $153.50
25G , .. $65.50 556 . . . . $1 91.50

AU ACCElSOR IEI!N lTOCl(-tALl...........­MOllal "algllt ARt. 1McI·
FK25018 "8 n. 15." sq. n.
FK2558 58 n. 13.3 sq. It,
FK2568 68 n. 11 .7 sq. It.
FK.5« ....n. 34.8sq, It.
FK"5501 501 It. 29.1 sq. It.
FK.~ 64n, 28." sq. It.

25G Dottble Guy Kil S299
45G Dottb le Guy Kil. . , , S319,
. ... 701IIlIII_.'_ _
_, AI_~.....,IrOIiliJlIlPfOlllld.4&_·

Pllcal0'llo ...._or_

TheM ""ggacI crankup
lowenI.oo mutl now ......,.
1IbI.lrom Tena Tower$'

Check thnlfllllu...:
...An 1lee1 conllructlon
... Hot dipped galvanized
..TQtallyMU.....pportlng­
..NOllUYi nllo1ed

Coax _ .. T1I"'Itb..-tnos I

Melli, Motordrift., R.
moleconlrDl.. Hinged
buM, Rotor buM, .. RaIsing
flxtu....lao In t1ock.

CALL FOR SALE PRiCESI-M_ MIn.HI. "'''.HI. A....-· _llr'lca
M..40m'" 21 ' 40' lOoq h 5629
M~m..t 22 ' 50' \Ooq h \lIIII
1~438 22 ' 38 ' 1''''If1 i Ii
1~4S5 22 ' 55 ' 1''''If1 1385
f)(412 23' 12 ' 1' '''I h 221i
HO~55!> 22 ' 55 ' 30 "'I h 201i
HO~512 23 ' 12 ' 30"'I h 35Iii

No'HIS 10_'- S,lippetS f~¢"CoI,..,' From
VJU/J. , CotfaclOty

• .H-"IIoSoll~_u

• TlII'ns wITV Ilotor
• Boom ll"gt ~ 6 Fte1
° ElIrnenllengt~ li.5Fte1

• UnillUl Design
lladuees Size

• Ito Lmy Tr.ps

ROHN
Guyed Tower Packllge.

• WOf1d F.mo.... Rohn
ou.lIty . nd Depend.bllity
• RlIlIged high wind . ur"h.1
provide. ..,.In.I.II. lion
• Multi purpo"low...
..1I.ly. wid. rang. 01 need.
• ComplelePltck.g..
Inc lud.: guy h.rdw .
tumbuckl.., g uy mbli..,
concrete b... , rolor pial.
. nd lop ..clion per
m.n...teetu pee• .
Pa<:kag hown below ...
,.llKl for 10 mp h wind lone.
90 mph wind Ion. pack'll"

. lig hlty hlgt>el". "" low... packag.s

. hipped lrelgh l coll.clfrom our
PI. no , TX w...hou... In . Iock lor
prompl d.Unry.

_ 25(1 _ 1 0150 _ 5,(1

50' SlI39 5a99 $1939
60' 929 1679 2169
10' 111'9 1879 :1399
50' 1199 2'99 2/99
90 ' 12ro 2369 2999

100 ' 151'9 2569 3239
11 0 ' 1629 1'9ro 3449
120 ' -ess 3149 3699

IUTTEJlNUT ElECTIlONICS CO

,~,

FREE un onACCES SORIES ..hel IlFIY
p.rc~lled wh~ Intlnnl

HF5B " Blllterlly" iO·l0m Comp8cl Beam
$259 .9 5

001....._.
""$589
$699
$569
$6U

....
m
'",..,..
'"

..
"".,a I(j II
l' MI It
III MIll
11 aq II
1'MlIl

ROHN

$ell Supporting Towers
On SALEI

FREIGHT PREPAID
'AII Steel Construdloo­
Rugged
oGalvalllzed Finish-Lool! Lite
oTotally Free Standing-No
Guy Wires
.Amerlca 's Best Tower Buy­
Campa,. Save$
-Complete With Rasa and
Rotor Plate
oln Stock Now­
Fast Delivery

...

-e
o-II:..

'.....,
."M'......

.,_ TIIIIII....'.. I'IicI "-"__ • c..
1IIIHtIl U Ibln. .blM1II u..l1lHll • 7G .1'Il-,

....
111.40
II....
111. 51
HDIX4D
110....

_.
"..,,
"..•

...­IOALL
SCALL
IOALL
IOALL

......",.",
1. $Q fI
11l1q fI

Muts-Thrul! e.a.lng.­
Other Aec...orles Available
-c.lll Prk:e$ Shown .... .
Yoor Total Delivered Pnce
In Continental U.S.....t

CRANKUP SALEI
All Models Shipped
Factory Dlrect­
Freight Paid"!
Choc k IheM I.elures:
• All ,teel o;onalrv<:11Qn
• Hoi dip galvanized ,Ita.
l.brie,llon
• Complete with !NIH and
rotor plate
• Talally aeU-suppot1lng­
no IIUY' needed

Model HelghI:
HG3788 371t
HGS2SS 5211
HG!>4HO 50t It
HG70HO 70ft

==a--r"""\.-. lDw8S1tillS
~ Ior VHF/UHF!
'I,: Alum. w/ DOlv JackeL _ $.79/ M.
'It lllF. -50 And..... Hew.- .' , .$1.99/ h.
,,·lDFS.50 Andrew Hew.- .$4.99/ ft.
S111eet __101' below
-.. ..~ i · ....T'_....h' .... .._eo.p,
_ _ ~a I • (ItIl."

e-t". ..... 1l1li 111 _ H. '_111
Rlr2131U 50 ., ., U
llGU S2 , 1.2 J.'
... 50 ,4 ,Ilol1-1
w-Allm 50 ,3 ,5 1.2
"' _ 50 ,2 ,4 ,8
~ ._ 50 1 2 5

•

$321
$521
S,721
$995
$11 ,9
$16. 9

Man-FIt: ..m · 5 pm
Slit:"m·1 pm

FREE UPS ShippIng In Conllnenlll USA

MIIlA8UIUl
UJU"" ' '''' ''.. T,_ _ . . ~1I

Kr.I4U ............"" T~_ ko,. , . 5& 11

MiTOIl CAlLE
Slanola r~ 8 COrd cables $ 25/ 11 (§
(vinyl ,,"eket i ·-\8 &6.°22 gal r;::
Hea.-y Duly 8 Cond cablll $ 45/h
(vinyl jacket i ·016 &6·018 ga l

TEXAS TOWERS

$1 50

'''0$0195

I:lWl eoww:C I....
Amphenol Silw' P1.i59. ,
UG21B N Mall , . , . . , .
9086/9913 N Mall Con_l(ll" .

HEU~ CONNECTOR$
ClbII TYIII UHF fMl UHF MAlE N FMl H MAlE
... Heliax- $29 $29 $29 $29
'I. . Heliax4' $55 $55 $55 $55

Milllii
A"ifn" 11073 (107 $II. II. '~ling l .. $129,95
A"ifnci Ull0 (3Iq. II. ,~Ingl · 5<19

AII1tJlllA....ACCEIIOIIlEl Tilt. CO4511 II ,S Iq. II , l~in9) , . , . . $CIII

Stranded Coppar 14~ $.10/11, 'i!lll\l:~"'!-''''''''''''''-'''L~--1 ~.."" ~A.M 4 In ,~ II . "',Iin o.): ", $,~~~
... .,_ ' ..~ r . " ' WtSlI ' <u lCl · .rlng ....

14rni111 CllPP'l'__ WIllI ,.. ....... Tol'" HOR300 HOI., OUIy (25 1Cl . h. rlllng ),StaR
l)gjj bon" nd ln$ulalor 1.79 u ...
I:' 8IJun $15 ten"' lllSUlalor ...... S8
[ljpoIoKitl , , . . Dell531 .95/00I 128.95
SIIort IlIgoIIMI SllIlI $35.95/SD40 $33.95
AII·banlllllpole w/ladder I"" SN.es
G5oRV .. banlllll_ , , . "'9.es

CEl63 01". of T..... RF DI.trtbutors Inc. 1101 Summit A.... Sui'" 4· pt.no, T..... 75074
(Prloee II. AVlnlblllty S<J bjICt To Chan e Without Nollce} (An l .",gno_ producI~' do not Inc/tid• • hlpplng un/.u no/ad otherwise)
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If you have an IBt\l or compatible or a l28K Apple Ill', llc, or Hgs (with Apple Works) you
can keep track of your DXCC, WAS, or just your everyday logging with our help. With your
computer you can search , order, update, or print anyone of the many data fields included or
you may add some o f your own. This ma kes it easy to keep track ofallthe awards and QSLs in
your shack. For IBM we include both the program and the data . Fo r the Apple II series just
the data is included for use with Apple Works. Included in our data are all the I.T .U . & CQ
zones plus the lat itudes and longitudes of all the current DXCC countries. Also all states and
counties are included !

Printed Aids
Previous Novice columns contain in­

formation that is useful to new and aspir­
ing amateurs. Many of these items have
been reprinted for distribution to students
of licensing courses I instruct. For ease
of use, these printed aids have been sep­
arated into six categories . These cater
conesare introduction, code , theory, star
tlcn. operating, and miscellaneous. Out­
dated items are continually replaced with
newer material . Fifteen dollars brings a
complete set of current pr inted aids , in­
c1uding shipping costs. A list of these
printed aids w ill be sent to anyone who re­
quests it and sends a business-size (#10)
self-addressed and stamped envelope to
my California add ress . Licensing course
instructors are welcome to revise andlor
duplicate these items to suit their re­
quirements .

Photographs Wanted
Photog raphs of Novices in their

shacks provide introductions to a few of
the newer amateurs. Photograph size is
unimportant, but good definition , con­
trast, and subject matter are important.
Color pictures can be used, but black­
and-white photographs are preferred.
Operating activities and achievements ,
plus a self·introduction , are needed with
each picture. Send an SASE if a pictu re
must be returned. A free one-yea r CO
subscription (or renewal) is awarded to
the one amateur whose picture I select
as the winner for the month. If you are a
subscriber ,please enclose the mailing la­
bel (or copy) from your latest CO issue.
One award is made each month , no mat­
ter how many photographs are pr inted.
OX amateu rs , who frequently work the
American Novice bands , are also urged
to submit photographs.

C. If possible, obtain a beam heading.
D. If possible, notify a nearby FCC field

operations office of the transmission,
and request that they determine a bear­
ing. Listing is under U.S. Government.

E. If it is a code transmission , copy the
entire transmission . If it is a voice trans­
mission, make notes of major points , if
you are not tape recordi ng it .

F. Call Joe Schlatter collect at 202­
694-4708 o r 202-695·0501 to report the
transmission. If Joe is not immediately
available, speak to one of the analysts in
the Defense Intelligence Agency (D.IA)
Special Office for Prisoner of War/M iss·
ing in Action (PWIMIA).

G. Supplement the telephoned verba!
report with a written report sent to the
D.I.A " Special Office for PW/MIA, Room
2E230, The Pentagon, Washington , DC
20340-5390.

H. Monitor the same frequency (plus
and minus a few kiloHertz) several days
and follow the same procedure if a similar
t ransmiss ion is heard,

KCMU

ltd ., Unit 6, Peel Road Industrial Centre,
Peel Aoad , West Plmbo. Skelmersdate .
Lancashire , WN8 9PT, England. Deliv­
ered prices appea r to be in the $600 to
$1000 range. These magnetic loop an­
tennas work well just a few feet off the
ground.

Ted Hart ,W5QJA, has a book available
about magnetic loop antennas . The title
is Small High EfficiencyAntennas and the
price is $ 11 .95, plus shipping . The ad­
dress is P.O. Box 334 , Melbourne, FL
32902-0334,

False Southeast Asia M.I.A. Reports
During October 1988 two Ame rican

amateurs heard 10 meter code transmis­
sions which were supposedly made by
one of 700 U.S. Marines being held cap­
tive near Hanoi. Direction finding dls­
closed a bearing that did not come close
to Vietnam. However , the bearing line
passed through Geneva, which is where
it is believed the false transmissions
originated , This hoax prompted Colonel
Joseph A. Schlatter , K4 FPT, towrtte a Iet­
ter wherein he detailed the steps you
should follow if you hear a transmission
that allegedly concerns Americans mtss­
ing in Southeast Asia . His 17 January
1989 letter recommends fo llowing these
steps:

A. Tape record the transmission .
B. Note the date, time , frequency , and

mode of the received transmission .

WJ PORTA-BEAM ~~~'~6
Al lasl l A CO"'l'Io'..~ portabl. 2 m.teflh'....
..1..m..~1 o..~ loop b....m, Easy 10 HI '"" w ~h

..., smal p,ans to Iosft. Low VSWR 0.... ' .~l"•
$84.95 2 m.t., bard G..~ oq ui\lalonl to a.-.lom..n1
(f ... _ Vagi. AN.1o_"1S ard f....d li"" ,..,lh 8NC

con""CIO' storA insidot a 3 ft boom. A" idAa l
.m.,O"roc:v antonna. bad<p,ad<ablo (18 Ol ) ,

0"""'01 ri.ld usa w"" &CCA'so<y matt. Mon. V
bad< ~ rool !ul~ ....lIs!i&(l
P,O 80.520011.(; SUMMllEK
Salt Lak. Cily. UT 841S2 AM (801) 2n-~20S

', .. .
.A:

SAVE
TIME
and

MONEY
with
THE

HAZER

IBM and APPLE DXCCKD8HP

HI·PERFORMANCE DIPOLES.. , ...,;....
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Bring things down for
safety and convenience.

......,. c limb 1'0'" lowlf oc;oIn ..Hh 'hi ' _""'al or . T , An·
t..........., rotator mo."' on H4ZER, comP~" . , ,,.,,.
tow..,. In ..rile" "prlpM po,WOII , Slfll1loci< I \'S" '" '>Il"
Of.... wnHo r. oIng or IO.....rlng, N_ , con fil l.

Complete .. It Inc ludo_ ";OCII, 100 It.of~. II.......... rod
,nltructlon• . For Rolin :10....., 2!:iO Tow."

HaM,Ninvy ou,y OI"m. 12 tQ_fl .l<>ad S311 .fl ppcl.
Hoz... J.Slon<l..... lIu"" 8 OQ. fl, 10lid lZaJ.H II¢.
H..." 4-Hoavy gal• . • ,...118 oq, fl . 10f<! U ll l .H ppd.

NEW lor ROHN 451nd 55 Towe,..
Ho>""8-liNVY PUly p... ..,... 18 oq. 11. !Old CALL
elll Trlrue, _"ll T8-~ for _ 01_ IIM.SO ppd.

_ lot "" ""01" '" lI" mln"", -... ope<ltleIIlly
......_ ..... _ with II.. ......r_ .....;" ·13 (U · wlde)
.nd M·'" (I'·_~AllboIl"'_'_"""""_"EayI.
"'0'01' hlngo _ . wolk.......Ion. Complo1. _ liPS 01
.... "'""'"ohI..,-.__ 0< klllonn.

$1,",,,_ _ ...-. Col' lodo, ..... c"- ' 0 Vi....
....WCOtll .. ..,oIl.,....,k ... ......,__,

............. _' e:--. ,_ .. ,....._.. _ ... _ ._

................ """" _'V'.-... __--,_ ". _-.,..__.-..."'1""',-..,....... _ "_,,,,,, ..c.O.P.p-!.
IIU'N' _,~,... _ ,.. • ",_.r ,.,.., ,,_...... ---, __..' , ...M..,.,' ,__ , __"..... .. , .,....
A04' , • • " .,~''''_ .._ _ "._ . ., ......... _IO-'~'''' _ _" : " u1"·" " ' ...
t&IH . _10-'''' _ _ ' ''' ".. ..._ ' ...._.... -,
1AiI ....._ ...._.__ ,• • ' ..__

...._ . .... 000 " 1"" ".:\. ";.!~. r!l·,, . 0 0 ..

GLEN MARTIN ENGINEERING INC.
Rle 3. 80. 322
Boonville , MO 65233
(816) 882·2734 FAX 816-882·7200

J ust $29.95 + $2.00 s&h (Ohio residents add 5.75"10 for th e governor).

I Eighlland Ilall) I
RI. 113, Alexander Road

aen-me, Ohio 44813
or ca ll 419-8116-31107 or 419·529·5155

{$l .OO off for phoneoroersJ Viso & Me (llX('plffl
Apple & Appl.works arc fell. TM of API'I. Cornpu!<, In" I8M is a fClI. T.M, of tnl<rnatio"al 8u,in. " Machin.,.
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BATTERIES "R" US•..
You've bought our replacement batteries before...

NOW YOU CAN BUY DIRECT FROM US, THE MANUFACTURER!

MADEIN
THE U.S.A.

SEN D FOR
FREE CATALOG
AND PRICE LIST

•

CUSTOM MADE BATTERY
PACKS. INSERTS
Made 10 your speci fic ations.
lnkochlctory0'.'
KENWOOD INSERTS
PB·25-$20.00 ; PB·21- $13.75
P B-26- $20.00
ICOM INSERTS
BP·S- I23.00; BP·3- S' 8.95
BP·7, BP-8

•

YAESUlMAXON
FNB-10 7.2v @ 600MAH
FNB-12 t2v @ 500MAH

* FNB-10(S) 7.2v @ l000MAH
* same size case as FN B-12

Introductory Offer!
P4W 11v @ 500MAH - $22.63
FNB-2 t t v @ 500MAH • $22.63

SOURCE FOR ALL YOUR COMMUNICATION
BAITERY REPLACEMENT NEEDS.

W & W ASSOCIATES
29-11 Parsons Boulevard , Flushing , N.Y. 11354

WORLD WIDE DISTRIBUTORSHIPS AVAILABLE. PLEASE INQUIRE.

In U.S. & Canada Call Toll free (800) 221-0732 • IN NYS (71 81961· 2103· Telex: 51060 16795 • f AX: (718) 461-1978

VHF UHF Tropo OSCAR
(the 68Sy way)

Prices Subject to Change Without Prior /liotice

ALL ANTENNAS INCLUDE SO ohms B.lun CEl
Se nd 75C (3 s" mps) lor de l"lIed specs o n , II P-:Jr:'SI
IIHF& UHF Produe" ~

• Spectrum International, Inc.

Sl Post Office Box 1084Q
Concord, MA 01742 USA

(508) 263·2145

RECEIVE CONVERTERS
6 Meier 10 M IF $ 75.00
2 Meter 10M IF 75.00
2M(HP) 10 MI F 95.00
220 MHz 10 M IF 95.00
435 MHz 10 M IF 110.00

GaAs FET PRE·AMPS
6 Meter T/R Switch $ 75.00
2 Meter T/ R Switch 75.00
220 MHz T/ R Switch 85.00
137 MHz (weather sal ) 75.00

_______________ Call _

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

Government Liaison and More-Much More!

MEMBERSHIP APPLICATION
Name
Street
City Prov.z'State ~ PC/ZIP _

::l!:- - - - - - - - - - - - - - - - - Expires _
• Bank. No. Expires _

The American Radio Relay League
225 MaIn SI. Newington, CT. 06111 USA

$25 in U.S $36 elsewhere (US l unds) l icensed amaleurs. or age 65 or over. upon subrmttmq
proof 01age, ma y requesl special dues rate of $20 in the US, $3 1 el sewhere, in US l und s
Persons age 17 and younger may quality tor special rates. write lo r application.

For postal purposes. filly percent 01 dues is allocated to OST, me balance for membership.

CIRCLE 129 ON READER SERVICE CARD

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

$280.00
280.00
310.00
399.00

$ 90.00
20.00
85.00
20.00
65.00
95.00

135.00
94.00
65.00
65.00

TRANSVERTERS
2M IF

10 M IF
10 M IF
10 M IF

6 Meter
2 Meier
220 MH z
435 MH z

ANTENNAS
137 MHz 5XY·137

Circ. Po l. Harness
2 MeIer 10XY·2M

Circ . Po l. Harness
435 MHz 70·M BM28

70·MBM48
70-MBMBB
DY20·900
126B-LY
1296·l Y

900 MH z
1268 MH z
1296 MHz
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The Packet User·s Notebook a feature by

BUCK ROGERS,
K4ABT

CONNECTI NG YOU AND PACKET RADIO IN THE REAL WORLD

A Look A t Our Beginnings

Shown here is pa rt of the impressive shack at K4A BT.

1 Fig. 1- For the notebook. th is illust ration shows the Ma cintosh SE interfaced to the
TAPR II clone.

DSR
DTR
hd
Sig Gnd
Rxd

Pin I :

P in 2 •
Pi n 3 :

P in 4 •
P in 5 :

Macintosh S E

ginning .The keytothe index is ,of course ,
" non-voice."

In 1959 I helda code profic iency certu­
icate lor receiving 35 words per minute
and for three years running . Those days
are long gone as we move to yet anothe r
plateau in the world of digita l communi­
cations. We now call it AX. 25 packet radio !

Building on aSolid Foundation
Let' s look at the build ing blocks of digi­

tal communications in ascending order .

TAPR II or Clone

T:dl_[R:d. ~;ll\! ...... Sig Gnd
,234 !io§ 7 1!I 0 10 11 12 15

\( 4 3' .4 "5 ~fj 17 18 o20 2~ 22 2324 25 BucX4ABT

~~
• • • • • !.-l o~ : ...

DSR

.s_ rc2-- -:-=-::~......- -~';'-' -=-==- - ...--

A Matter of Personal Preference
There are those who wi ll argue that CW

is not, or was not, the digital beginning ,
but look at the trends that have lead us to
ou r present "non-voice" communica­
tions medium. In one form or another the
index will somehow rotate like the needle
of a compass and point to CW as the be-

won 't try to impose it as a required ritual
or tradition that must be followed just be­
cause I enjoyed the use of it .

T here was a time when I would climb
out of bed in the wee hours of the morn­
ing , remove the bank of ashes in the fire­
place , and stoke the firedog s with anoth­
er log , I would stand there for a few min­
utes to warm my body before I made the
dash for the litt le hamshack out by the
old. faded , oi l and red-lead painted barn.

In those next few moments. while
standi ng by the fireplace , I would wonder
which State Iwouid contacttnat morning .
Just maybe there would be more than
one. On some of those winter mornings I
would hear a Canadian or some remote
Caribbean Island station.

My oid Hall icra fters " Sky Buddy" re­
ceiver was about to get anothe r early
morning workout. In 1949 that old receiv­
er wa s a small cut above a Tuned AF
(TAF)or super-regenerat ive type . In addi­
t ion, it had an analog dial and a band­
spread (both about the same vernier
sweep) and an IF that was as broad as
that old red barn's door.

The other half of the "dynamic duo"
was my 7 watt CW home-brew transmit­
ter . This work of art was the remains of
my grandfather's Atwater-Kent all-wave
radio. I had removed most of the pencil­
size " stick resistors " and the foil-over­
paper condensers . (In 1949 we called a
capacitor a condenser if its value was be­
low .5 MFD.)

Coupled to my 130 foot long Windom
antenna. suspended between two pine
sapling poles (Whic h also supported the
gourds for the martins,a bird that kept the
hawks away from the chickens). this 7
watt wonde r was my access to the world
of (however c rude) "digital" communica­
tions then and now. If you recall , CW was
the forerunner of AnY, ASCII , and now
packet. It was a beginning for all of us
who moved up the scale to this point in
time in a continually evolving analog-to­
digital world .

CW will never die. It w ilt only change
"states. " I will hold CW as my first love in
amateur radio communications. but I

506 Pheasant Ridge Drive, Warner Rob­
ins, GA 31088

It all started with a click and a clack, a
long and a short space, and later it be­
came known as a mark and a space. Now
it is called packet radio.
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ElREX
ANTENNAS

ANTENNA SYSTEMS
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Pin 1 • DSR
Pin 2 • DTR
Pin 3 • Txd
Pin • • Si9 Gnd
Pin 5 • Rxd

Macintosh

cillators that gave us the beginning of
trueCW.

Since that lime no single force has had
more impact on our society than the com­
munications industry. The realily that
looms ahead is the knowledge Ihat it will
evolve even further. In retrospect, we
used every form of ingenuity to add 10 or
improve tbose communications systems
01 yesteryear. In a very determined
sense, we seem to be driven 10 improve
our communications mediums. This drive
in some way appears to be connected to
a "want" or need to reach out farther and
farther. We may someday use the same
store-ano-torward techniques 10 bridge
vast expanses of space, and in relation to
the speed of light. we will bridge time.

For the momentlet's continue with the
background and rise to the present level
of development in the digital staircase.
Every conceivable kind of device was
added to the telegraph relays of that era
in an effort to make the sound of the cuck­
ety c lack louder.

At the L & N railroad station in Attalla ,
Alabama, I remember Haley Williams, a
wonderful gentleman who used a Prince
Albert tobacco can attached to the rail­
road's communications relay . The lid
was removed to raise the level of the re­
lay contact clicks another 10 dB (more or
less). I used to marvel at the way Mr. Wil­
liams could copy telegraph with a pencil
in his right hand, while he relayed the
same message up the line wi th his left
hand, and at 15 to 20 wpm and using a
hand key. He gave me my first exposure
to code.

I learned CW from the masters. I can
still hea rthe mark and spaces. Yes, I said
"mark and spaces." I relate to CW as the
beginning of theelectronicsd igila l era for
me. Although the protocol was different ,
the long and short spaces were there,
even if it was much slower.

From the clack (fang hold, dash) to the
click (short hold, dot) to the signal on, sig­
nal off via wi reless methods of CW, we

Tiny-2
RxD

,
•
•

•
• •

•

o

I

Fig. 2- Also for the notebook. here are the PACCOMM Tiny-2 TNC and Macintosh SE.
Note: OTR is used similar taCTS for hardware handshaking.

Although some are a bit primitive, never­
theless they were part of our packet heri­
tage.

• Smoke signals.
• Hollow logs.
• Drums/tom-toms (animal skins,

stretched tightly over the open end of a
hollow log).

• Early railroad rai ls polarized as tele­
graph lines.

• Later via telegraph lines reaching
from coast to coast.

• Relays with long and short spaces
between clicks and clacks.

• Spark-gap trans mitters with keyed,
on and off AC pr imaries that resembled
the Russian Woodpeckers, with signals
from one end of the RF spectrum to the
other, including UHF.

• Then came the electron coupled 05-

Here is a closer look at the antenna setup
at K4ABT's " packet ridge."

,



Thanks For The Nice Words
I met many readers of "The Packet

User 's Notebook" at Dayton this year ,
and I was warmed by the since rity of
those 01 you who expressed how much
you enjoy my column . I want to say
thanks to each one of you who stopped by
the CO booth. I hope to hear from more of
you , and I'm looking forward to seeing
you at other hamtests such as the up­
coming Shelby, North Carolina and Stone
Mountain/Lawrenceville Hamfests (just
north of Atlanta , Georgia). The k ind re­
marks and construct ive dialogue you
give me in your letters and at the ham­
tests help me make future columns even
better. I am sincerely gratefu l to you for
your support . Until next month , happy
cackennq !

141 03 kHz (very active.almost 24 hra.)
14105 kHz (good GSa frequency)
14107 kH z[allthe BBSes you will ever need)
14109 kHz (BSS traffic forwarding , full lime)
141 11 kHz (STA and experimental use)
28103 kHz (Novice and Tech, 300 baud fre­

quency)
28105 kHz (most used 10 meter packet 300

baod frequency)
28195 kHz(1200 baud packet " l SS")
28205 kHz (1200 baud packet " l SS" with

some SBS act ivity)

With 10 meters open almost every day,
and the expanding of packet to all parts of
the world , the DXer will lind an abun­
dance of packet in every part of the glObe.
I have already worked many ZLs, in New
Zealand , and I just today worked a ZS in
South Africa . The story goes on and on,
so confiscate the kids' computer and at­
tach it to the TNC (that you just bought.
explaining tothe XYL that it is a very inex­
pensive modern) and go for the gold .

Meanwhile, be aware of the requ ire­
ments and pitfalls revolving around dig i­
peating through another stat ion to a
country which is not part of the FCC third­
party agreements. Refra in from using
your fellow packeteer's station as a digi­
peater on HF unless you are sure the sta­
tion that you are calling is listed for third­
party communications. OSO, yes . Third­
party ttattrc . no. Following is a list that I
have available, alphabetical by prefix :CE
Chile, CO Cuba, CP Bolivia, CX Uruguay,
C5 Gambia, EL Liberia, GB United King­
dom, HC Ecuador, HH Haiti , HI Domini­
can Republic, HK Columbia , H l 9 Korea ,
HP Panama , HR Honduras,JY Jordan, J3
Grenada, J6 SI. Lucia, J7 Dominica, J8
SI. Vincent, LU Argent ina , OA Peru, PY
Btaz!l. TG Guatemala, TI Costa Rica, VE
Canada, VK Aust ra lia , VR6 Pitcairn Is­
land , V2 Ant igua and Barbuda, V3 Belize ,
V4 S1. Christopher/Nevis, XE Mex ico , YN
Nicaragua, YS EI Salvador , YV Venezue­
la. ZP Paraguay , 30 6 Swaziland, 4U l iTU
ITU Geneva, 4U1 VlC VIC Geneva, 4X Is­
rael, 6Y Jamaica, SR Guyana, 9G Ghana,
9Y Trinidad and Tobago.

73. de BucK4ABT

3630 kHz (some evening activity)
3642 kHz (some evening act ivity)
7093 kHz (most active 40 meter Ireq.)
7097 kH z
10147 kHz
10149kHz
14101 kHz

A Moment for The HF Packeteer
Don't feel that VHF packet is the end of

the line for you. Although there is lo ts of
fun and plenty 01 BBSes on VHF, there is
an even larger packet world on HF.

Look over this list of HF packet tre­
quencies. lt is rapidly expanding .

for space in packet. The packet method
of returni ng ones and zeros is accom­
plished in a slightly diff erent manner. A
change from one tone to the other ren­
ders a " zero: ' whi le no cha nge in tone
signal gives a "one. " This is called N AZI,
or Non Aeturn to Zero Inverted, meaning
a form of bit coding in which a zero bit
causes a change in stale, and a one bit
will render no change.

The standards vary, but for the most
part we will use these for reference pur­
poses :

• AnY 2125 Hz mark and 2295 Hz
space (170 Hz shift).

• 300 baud 1600 Hz mark and 1800 Hz
space (200 Hz shift).

· ' 200 baud 1200 Hz mark and 2200
Hz space (1000 Hz shift).

Now what , and where, are we in this
complex region of communications
called packet? Why have I given you all
this background to digital communica­
tions? Well , I really want the newcomers
to packet radio to love it and enjoy it as
much as I do. Moreover, I think the brief
history of th is wonderful mode of commu­
nications that we have just covered will
enhance your appreciation for this rapid­
ly expanding "hobby " 01 packet radio.

RXCLUSIQ ...",Id$:

G) HANDLES UPTO 1500W.trTTS1
® METALPLAS CONSTRUCTlON.
@ W RO ." IION O' IASE.
@ SDUNLESS STEELWHIP AND IASE.
@ IIOUNTS ANYWHEREONANYVEHICLE I
@ FUUYASSEIiBLEDWITH18' Of RC-58 COAX.
® COMPUTER DESICNED ISOLAT1ON CHAMBER..

For A Free Brochure. Call:
1-800-323-5608
IN IL. 1 800-942-8175

....(Or wrireJAM ERtCAN AHTENNA 1500 EXECUTIVE DR. ELCIN,IL 60125

"CUARAIITIEIEIITIIIIUTPIERFIIRM"
THE .....OR YOUR MONEY BACK!

HA fO.~[k:NA
me "Hilm 10" ten meterantenna isOesignPCl and ~nutOl«ured bY~nun
Anten~_ rmkers Ofttoe WOrk! f3mous 1:40A,u enn.a.With apower mndlln<;l
Upa,lty of 1500 watts Oind a b,}nc1 WIdttl of 1.5 mnl eetween 2;1SW~ polnft

tfIl! ·HAM 10· is the pertect comr-liment to al' single·b.lnd tf'n mett'" rigs
(J',. rne sblnless steel base Of the -HAM 10· Is supplied With ,In

aOjuSUl)l1! trunk tip mount. AIW _Ilailit IS an QOtlonal adapUble
flelVV duty ma-gnarnount.

have somehow made the transition to the
high technology 01 the now-popular error­
free AX.25 protocol.

Between these two worlds of commu­
nications lie the vast amounts 01 trial and
retrial, test and retest, experiment and
more experiment. Slowly we progressed
with each step from telegraph to teletype
(called nY in the early days). The print
mark and space were controlled by a cur­
rent-orvcurrent-ctt loop. The wireless
adaptation of nY was known as radiotei­
etvpe.or AnY.

In those days 60 wpm was the industry
standard for AnY,and AFSK was then as
now2125Hz and2295 Hzwith the 170 Hz
shift .

The demands for greater speeds and
better methods of data transmission
have caused a need for greater shifts be­
tween the mark and space, although it
would seem the reverse, for speed rea­
sons .The larger shift is necessary for the
modulating and demodulating circuits to
detect the change in tone and shift as the
speed increases. In this manner the ana­
log tones can be converted to digital
pulses , and in similar fashion converted
to seven- or eight-bit characters.

Back To The Future and
The Real World

Having covered the building blocks to
the present state of digital communica­
tions, I can now give a brief discussion of
how we are able to create fetters and
symbols using the many methods 01 de­
veloping "marks " and "spaces. "

To begin with, here is a simplif ied ap­
proach to why we have 170 shift for Rny
60 and 100 wpm, 200 Hz shift for 300
baud , and 1000 Hz shi ft for 1200 baud ,

Now my next slip o f the typing f inger
may really put you r brain into high gear. It
just so happens that it doesn't really mat­
ter which tone is used for mark and which

6' CIRCL E 137 alii READER SERVICE CARO
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THE SMILEY ANTENNA CO.
THE HAND TUNED PERFORMANCE SYSTEM

FEATURING PORTABLE RADIOS/MULA nON TUNING ORION
New From

THE ROTATORI

Mechanical
'"""" _ _ A l)jP<*f in stm-IC_10 _

Coil._'''''11
010_""'.

I I. PYC; c::o..n"ll
1. ""I-Spoc " 1'O-2OClO. "---_ •.-e-...g-.....E_._.... ..__ -.eo-_
Oofa.-._.. _
>+ovo- VooIoclty

&- _':15_ HIgI>e.tIoft
51....__

Floo..DOO _ Co<e­

-~

ElKb1ca'
.....__,_.~W....
'_1"- .11&-832 11" ......~.__ ._ ,.."'...... ,o_ _

Sl>OC"'lu.d Tvnl ..........-

A•• labla I,om
21D-250 MHZ

",••II.t>lt from
13&-1 1.MHl

, I I I r
• • • • • • •• • • • • .. "
• • " - - .. • - .. ..

I I I I I I I

MQuali l y through T.Chnology~

FOR DEALER CALL 619-579-8916
LOCATION

SMILEY ANTENNA CO., INC.
408 LA CREST'" HE IGH TS ROAD, EL CAJON. CA 92021

CIRCLE 1750"1 READER SERVICE CARO

OR-2300 (Prototvoe shown)
Introducing a new generation in rotators !
Orion 's intense research and development has
produced a rotator for toda y and into the
Tw enty Fir st Century.

Virginia Beach Hamfest
Tidewater Amateur Radio

& Computer Fair
Virginia Beach, Virginia
September 16, 17, 1989

For More Details Contact Your
Local Dealer Or Orion

<IIIIIJ::JIIl. ORION
'-LJII" BUSINESS
INTERNATIONAL INC.

1M

HIGH PERFORMANCE FEATURES

• Proven W orm Gear D rive
• Compact-Fits Popula r Towers
• Flex-Mount
• Bu il t-In Thru st Beari ng
• M assive M ast Cla mps
• Standard Ho le Pa tte rn
• Self-Cente ri ng Guide
• Sta inless Steel Hardw are
• M ade In USA
. 1 Yea r Warran ty
. 3 5 Square Feet
• Easy Read ing Control Box

AND MORE!

Commercial E.-hib ito r Inlo:
Lewis s temccr o

3449 Dickens Drive
Vi rgi nia Beach, VA 23452

(8041486-3800

Ticket, FI.a Markel & Generallnlo:
Manny Steiner

35120lympia Lane
Vi rgini a Beach, VA 23452

(804) 340-61 05

• Major Commercial Exhibitors And Dealers
• Spacious Indoor Flea Market
• ARRl Forums
• Ladies' & Childrens' Programs
• SWL Forums
• OX Forums
• Excellent Food Service
• Held at the Virgin ia Beach Pavilion (Exit SO off 1-64)
• Plenty of FREE Parking
• Major Tourist Attract ions Close By, Norfolk

Naval Base, Wil liamsburg, Busch Gardens,
Harbor Cru ises, etc.

Genera l Admission (l or BOTH days) $6.00
Advance Purchase Tickets ONLY $5.00

(Send SASE-Maka Check Payable To:
Tidewater Radio Conven tions)

HAM ITUPATTHE BEACH!
Po. Be»: 95 77 Conoga ~rk. CA 91309 U,s.A
Tel: (8 18) 888-4927 Fox: (818) 888-5112 reec 697-4899
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Awards
NEWS OF CERTIFICATE AND AWARD COLLECTING

a monthly feature by
DOROTHY JOHNSON, WB9RCY

T he Story of the Month for August is:

Clarence Willis, Jr. , KJ4EJ
USA-CA All Counlies #599 , Mixed,

12-15-88

" I was ve ry p leased to receive U$A-eA
All Counties #599 0n December 15, 1988.
It was a great Christmas present from all
the many, many friends I have acquired
since entering this fascinating hobby of
amateur radio. It was also a great plea­
sure to give my brother , KC3YT, his very
last county in Rockingham County , North
Carolina at the same time he gave me my
last county, which turned out to be Rock­
ingham County, North Carolina. He was
awarded USA-eA All Counties #600 on
December 16, 1988.

" It was only ' right' that Bill should be
the one to give me my last county to corn­
plete U8A-CA, for it was mostly his en­
couragementt hat got me into ham radio
in the first place.

" Unlike Bill , who had been a ham for
many years, I d id not enter the hobby until
after 1ret ired on January 4,1984.1 always
used the excuse that I was too busy with
my work and other hobbies to take the
time to seek a ham license.

"1 was born in Wilmington , Delaware in
1928, so you can now do a little math and
learn that J was in my late fifties when J
first obta ined a license. J lived in Dela­
ware until 1976. In 1953 I was appointed
Postmaster of Laurel, Delaware, and in
19731 was promoted to a position within
the newly created U.S. Postal Service as
Manager of the Budget and a Cost Ana ­
lyst at the Wilmington, Delaware Man­
agement Facility. I also owned a small
business buying and selling rare coins
and currency, a business which had been
created mostly for the purpose of sup­
porting my personal collections. Numis­
matics and syngraphics were my serious
hobbies in those days. Radio never en­
te red the picture, unless I was visiti ng
KC3YT, where 1 had to listen to all the
'chatter' f rom his radio to have a conver­
sation with him. After my t ransfer to Wil­
mington, where Bill lived, my visi ts to his
home increased and my interest in radio
began to blossom.

" In 1976 I was transtered again , this
time to Harrisburg, Pennsylvania, w here I
was appointed Di recto r, Finance Divi­
sion of the Harrisburg Management

333 South Lincoln Ave., Mundelein, IL
60060

Willis , KJ4EJ, USA-GA All Counties #599
(left) with brother Bill, KC3YT, enjoying
festivities at MARAC convention in Man-

chester, Tennessee.

Area, and again amateur radio was put on
the back burner. While serving in this po­
sition , I was detailed to head a Revenue
Protection Team responsible for protec­
tion of revenue th rough verif icat ion of op­
tional bulk mailing and acceptance pro­
cedures. This posit ion required extensive
travel to the large mailing firms across
the state of Pennsylvania and left little
time fo r my hobbies.

"In the summer months of 1981 and
1982 I was detailed to Postal Headquar­
ters in Wash ington, DC to assist in the
writing of a Manual on Budgeting, for use
by the Ma nagement Sectional Centers.

" In the summer of 1983 my w ife, Sue,
and I moved to Florida. I ret ired in Janu­
ary 1984 from government service. My
new neighbor turned out to be M 4HL,
Ohet. an avid CW operator, also retired
and fo rmerly fr om Massach usetts. Chet
again sparked my interes t in amateur ra­
dio.

"With two 'hams ' now encouraging
me to get a license, I finally decided that
perhaps I was not 'too old' to learn the
code and perhaps I could pass the theory
tests. My daughter Nancy was now living
in Utah, and a planned auto trip to vis it her
and her husband provided me with an op­
portunity to study while en route. , took a
few letters of the code each day and be­
gan the process of memorizing them . Af­
ter about the third day I was beginning to
spell out, in code, the signs along the
highways. By the time I arr ived back in
Florida I fe lt confident I could pass the
code test. I took the test and was on my
way. I obtained the call KB4LX I, later ad­
vanced to N4LOU, and fi nally became
KJ4EJ. Perhaps I can attempt Ext ra class
now that the USA-CA All Counties num­
ber is behtnd me !

"In early 1985 I found the County Hunt­
ers and was immediately addicted. Joe,
W5UJO,was net cont rol and gave me my
first info rmation about county hunting.
My logs indicate that my first contact on
the net frequency was with KB8KW, now
NS7Z. Mike , who was mobile in Carter
County , Montana. I was attempting to de­
termine the cause of this 'p ile up ' and
threw in my call thinking I was working
some rare OX. Joe later gave me the pa r­
ticulars about the USA-eA Award .

" I am proud of every entry in my Coun­
ty Record Book ,but I am especially proud
of my entry for Maricopa County,Arizona ,
whic h was obtained while working off net
frequency , from K7UGA, Senator Barry
Goldwater. This is one of the few non-mo­
bile contacts that J allowed to remain in
the book.

"In June 1988 I left Florida on a trip to
Idaho with a little less than 100 counties
togo. Later ,after 11 ,848 miles, 35 states ,
and thousands of mobile contacts , I ar­
rived home with only 33 to go. KC3YT had
about 70 to go, bu t in a short time he had
caught UrJ with me. When we were both
down to about ten counties or so to go, we
compared notes and found that we both
needed several of the same counties in
North Carolina , This eventually dropped
to only one, Rockingham County . It was
then we began to realize tha t just perhaps
we could finish together . Bill , KC3YT,
drove to a few that I needed in Ohio and
Tennessee on the way to the Manches­
ter, Tennessee convention of MARAC,
and I had driven to a few that he had not
wo rked . As it turned out , John, K0IFL,
drove over a hundred miles to get me my
next to last, which was in Illinois.

" KC3YT was now also down to just one
togo. I drove north and Bill d rove south to
Rockingham County , North Carolina,
where we made contact on the net, giving
each other his last county from positions
about 4 or 5 miles apart.

"I have not totalled the number of dif­
ferent persons who gave me a county,
but it certainly is in the hundreds. Some­
one asked me what county was the hard­
est to get. 1told him that it was the one you
didn't have. My last five or six were coun­
ties that were not 'isolated' or in sparsely
populated areas as you might expect.
Several were actually on interstate high­
ways. So w hen you sta rt thanking the
many hams w ho helped you finish up, be­
lieve me each and every county contact
is equally valuable. Thanks fo r everyone
is extended at this t ime !

" What will I do now? Well ! I have fin­
ished four states now toward the Master
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USA·CA Special Honor Roll

Ed Tynan, W7HRD
AUCounties "'61 4, All SSB Mobiles

4-5-89

Victor Brosnan, l l2ACP
All Counties "'615, Mixed . 4-6-89

Bill Foutt. NF9A
All Counties "'616, Mixed , 4-27-89

USA·CA Honor Roll
3000 ''''W7HRD 6<, W7HRD 876

ZC2ACI' see 4Z40X 817
NFgA 6<1 WIAWP 816

".. ,...
W7HRD 120 W7HRD "'62
WA IUDH 12' UP1 BZO 1063
Dl9YC 122 llAOF ",6<
NFgA 123 WIAWP toes

"" '"W7HRD 161 Ja7CD 2323
NFgA 188 F6BF I 2324

W7HRD 2325
UP IBZO 2326
W0AWP 2321

Tile tola. numt>er 01 o;QI.I""" Tor C'edlt ror rile UMed Stalnol
_~County A.... ,(j .. 3076 T.... ba$iC . ...ard T" ror sutr
KrlDers toCO " SA 00. Fe<~"be.. " IS 510 00. IM..I
apphca loon must be subm,tted"" tl'ol USA.cA Aeeord 600+< ,
-..!lith may be OCta,"lId f,om CO Commu.-.c.tooroa. 76 No'lh
Broadway. HICl<h lllfl , NV 1t 80 1, US A to< S1 25 To QUalify
ro< ttle SPeC,,1I subolcr>l>er rat,,~ send a r..,;entCO ma l~

l"ll iabel ...,th YOU' appicat Ot1 To be Itl'll ible Tor tr.e USA.cA
appllCanls must comply ...,th tr.e rulee or tile PlOIl ram n .Sltt
forth in lr.e r"",SItd USA.cA Aulee a lll! Prog ram daled Ap"1 2.
1985. Acomplata c~y ol lr.e lUIa. may bit obtai flltd by . a fld.
i"ll an SASE to Dorothy JQ/'Ineot1 , WB!lHCY, USA-CA CustOd,·
an, 333 Soulh li ncoln A""""., ~u nclele'n , IL 60060.US A. OX
s tal Oons mus t include a.t,. posTage for ai rma il raply

County Hunter Awa rd , and have also,fin­
lshed my first state for the second time
around , work ing KC3YT on one of his
trips th rough Delaware's three counties.
l ooks like it's 'Let's Do It Again.' This
time , if I get it all done , hopefully so~e

ham will be surprised when I te ll him ,
'That was my last county fo r the whole
ba ll of wax.' I know of no better way to
keep in touc h with the many fr iends made
during the past several years in attaining
this goa l. It's my turn to put out some
more counties on the air lor others.

"Thanks to all who have given me
cou nties over the past several years or
assisted in any way. Spec ial thanks go to
the most tolerant of all , my wife , Sue ,who
did so much of the logging and never
complained (too muon) when we depart­
ed off course to get that one county that
had not been run recently . 73's and Good
Hunting !-Will is."

Awards Issued
Ed Tynan, W7HAD, was awarded a ful­

ly endorsed certificate when he filed his

Say You Saw It In CQ

Elemer BieJik , HA9RE, anddaughter, who
no doubt helped him become the first am­
ateur operator in HA-Iand to reach the

USA~A 1000 and 1S00 /eve/s .

good application for USA.cAAIi Counties
"'614, USA-CA 3000 "'645, USA-eA 2500
"'720, USA.cA2000 "'787, USACA 1500
"'876, USA C A 1000 "'1062, and USA-eA
500 #2325,All SSB Mobiles,dated 4-5-89.

Victor Brosnan, lL2ACP, completed
the collection of his confirmations and re­
ceived USA-CA All Counties "'615, and
USA-eA 3000 "'646, Mixed, dated 4-6-89 .

Bill Foutt . NF9A, completed his paper­
work and cl aimed USACA All Counties
"'616, USA-GA 3000 "'647, USA-eA 2500
"'723 , Mixed; and USA-eA 2000 "'788, All
Mob iles, all dated 4-27-89.

Stephen E. Press, WAl UDH, received
USA-CA 2500 "'721 , Mixed, dated 4-7-89.

Werner F. Brill , DL9YC, added a gold
seal to nls USA-CA cer ti ficate by c laiming
USA-CA 2500 "'722, Mixed , dated
4-1 0-89 .

Dov Gavlsh. 4l4DX, received his gold
seal for USA-GA 1500 "'877 , Mixed,dated
4-18-89.

Alvin B. Unruh, W0AWP, made a big
step by claiming USA-CA 1500 "'878,
USA-GA 1000 11' 1065, and USA-CA 500
#2327, All CW , dated 4-27-89.

Headquarters Station 01 KPI Radio
Club, UPl szo, received USA-CA 1000
"'1063, and U$A-GA 500 "'2326, Mixed,
dated 4-&89,

Giuseppe loreti, JMOF, added a gold
seal to his unique record by claiming
USA-CA 1000 #1064, All RTIY , "'1 ATTY,
dated 4-24-89.

USA-CA 500 certif icates went to:
Sue Richardson , J87CD , USA-CA 500

"'2323, Mixed, 4-1 -89.
Jean-Jacques ROChe, F6BFI , USA-CA

500 "'2324, All SSB. 4-4-89.
Ed Tynan, W7HRD, USA-CA 500

#2325, All SSB Mobiles, 4-5-89 .
HQ Station of KPI Radio Club,

UPl szo, USA-GA 500 "'2326, Mixed,
4-8-89.

Alvin B. Unruh, W0A,WP, USA-GA 500
"'2327, All CW, 4-27-89.

Awards Available
New Jersey All County Award . The Jersey

Shore Amateur Radio Society sponsors
the NJAC Award for working all New Jer­
sey Counties. Required is an alphabet ical

>
>

>
>

New Jersey Alf County Award offered by
the Jersey Shore Amateur Radio Society.

lis t 0 1 the counties, with station worked.
date of contact. frequency, and mode .
The list is 10 be attested to and signed by
two licensed amateurs and accompanied
by Sl .00(or 31RCs for DX statlonsjto cov­
er handling and postage .

Application may be made (and the cer­
t if icate w ill be sent) w ith a ve rified list of 7
of the 21 counties, and at a later date
seals may be added for 14 and 21 coun­
ties. Alternatively , all 21 counties may be
listed at one time and the certificate w ill
be sent with both seals allached.Appl ica­
tions may be sent to Jersey Shore Ama­
teur Radio Society, P.O. Box 295, Toms
River , NJ 08754-0295, or directly to WiI·
Ham B. Kelly, N2GOI, JSARS Awards
Chairman, 733 Princeton Avenue , Brick ,
NJ 08724.

Punto Fijo DX Club Award. The Punta Fijo
DX Club offers this award for working
club members. The award is free. To
qualify,work three stations from Punta Fi­
lo and send GCA list with $2.00 or 6 IRCs

Punto Fijo OX Club Award availab le from
the club in Venezuela.
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CW County Hunters Honor Roll
Following is the annual listing 01CW County Hunters showi ng confirmed CW contacts as
01January 1, 1989. The list is courtesy of Buster Boatman, NflCKC.

41 02A. Falcon. Venezuela. SA.
Radio Club Yenezolano Awards . The Radio

Club Venezolano offers the th ree follow­
ing awards. All applications must be sent
to Radio Club venezcranc. Ccmlslon de

to cover postage. separate awards will
be issued for bands, modes, or SWL
Send applicat ions to cedric Puchalski,
YV1CP, Punto Fijo OX Club Award Man­
ager, Apa rtado Postat e 3, Punta Fijo ,

Diplomas , Apartado Postal II 2285, Cara­
cas ~ 1010A - D.F.,Venezuela, SA The
awards are fr ee; a fee is levied to cover
postage .

YV9 Award: Work nine of the ten call
areas of Venezuela . Send GCR list with
$5 .00 or 40 IRCs for postage to the ad­
dress above. Separate awards w ill be is­
sued for mode or SWL. regardless of
band .

YV1 00, YV200. YV300:Work 100. 200,
or 300 YV stations. The same station may
be worked on dttterent bands. but the
contacts must be on diffe rent days. Send
GCR list with $5.00 or 40 lACs for postage
to the address above. Separate awards

YV9 Award offered by the Radio Club
Venezolano.

W2CUE 2622
W61SQ2500
VE3KZE 2246
1(A1ClV2235
W3XE 2175
W1APU 2132
W6CF2104
W3DYA 1803
W0AWP 1799
W0lZV 1734
K2PF 1727
WA3QNT 1670
W50BT 1258
WA8YWK 1214
W4HSA 1194
NN7A936
G4KFTflN3 933
N2FKE841
W6NNV 311 (2nd)

.1 3 K3lK
·14 W3HQU (2nd)
·15 K7EQ
.16 K8MW
.17 W6NNV
·18 NOCKC

W2F'tA 2955
WA4KER 2946
W81EIL2942
Nm 2927
KN4Y2925
K4MF2908
WB2ABD 2894
K7GJZ284Q
W8WVU 281 8
AK2H 2807
W8YL2802
W3HQU 2795 (3rd)
VE31R 2793
WD9BCG 2793
WD4SIG 2773
KS7T 2769
W6TZD 2748
W9CRN 2745
N9DR 2636

"7 NG0T
"8 WB00DS
.g N2RT
'1 QW1AQE
et t NSOO
·,2 WA6VJP

", W8RSW
"'2 W2MEI
"3 KA5A
"" W1JTD
#5 W3HOU
'6 W3ARK

W7GHT3Q75
WAfNJP 3075 (2nd)
W7lEU 3071
W2EZ 3071
W0FBB 3071
N60A 3066
K8KIR 3066
W7HZL 3061
W2APZ 3059
NF0X 30S6
N2CWG 3047
W311F 3040
W9MYY 3033
N0CYB 3022
KA1HB 2990
W3EYF 2989
WC5D 2968
WH EE 2959
WSVGF 2956

Universal ha s been
serving t he ha m ea rn­
munlty st nce 1942.
We arc an authorized
dealer i!llrl sc rvtcc
center fo r Kenwood.
lcom a nd Yaesu .

SIiORTI\ 'An ; C,\T,\J.()(i

52 pages oft."\'t'tythlng that
Is new for the 5\V1.. Indud ­
Ing receivers . portables,
a n ten nas. Il1Tf & f AA decod ­
e rs . books and accessories.

Only $1 Postpaid

The Kenwood TH-75A dual band liT
features 2 m and 70 em In one compact
package. Dual LCD display. fun duplex
opcratton, lone alert, ten multifunc ­
tion memories, multi mode scanning
plus many more fealures. Comes with
antenna. I'B -6 nicad and charger.

Only $469.99 (+55 UPS)
Order #CQ·2 179

.. EXTRA PB-6 Battery only $19.99
E1h. purchase ofTI I-75A.

Umlt one per purchast ....hiloe supply lasls.

:1

Universal Radio
1280 Aida Drive Dept. CO
Reynoldsburg. OH 43068
Toll Free: 800 431-3939
In Ohio: 614866-4267

A\I,\TI:L:R C,\TAJ.(>G
This 48 page oata jog cocers
a ll major lines of ham gear
Including Kenwood. [com.
Yacsu , AEA. Kantronles .
and Hustler. With pricesl

Only $1 Postpaid

The 'Irst cholc. In
Transm ilters - Receive rs

Repeaters
Repeater Controllers

Power Ampli fie rs
Vo ice Mail Systems

\ 2 MeIers m·440

call or write fOr the full
performance story ... and
the super value prlcel

Micro Control SpltCl.ltI••
23 Elm P.... GI'O'f~nd, MA 01U4

(SOfI) 372-:w.u

T....: .'3225lI KENOECOM
Fu : (5031373-73Got

Word II Ipr..dlng ,..,­
" Nothing mIItch.. the KRP-5000
lor 10t.1 per10rmllnce end welue. Not QE, not nen Molof'Oll."

RF performance reany counts EnJOV high performance o pera-
In lo ugh repeater environ- non With : remote programmabil ·
ments. so the KRP-SOClO IIV. saq uentral tone pagmg .
receiver gives you 7 helical eutopetch . reverse autopatch .
resona to rs. ta-cores of IF 2OO-num ber autodial, remote
fllte fln g . an d a precise SQuelch settmq. status inputs,
Sc hmlll t n gger SQuelch With cont rol out puts. and field-
au tomatic th reshold SWitch- programmable Morse messages
lng The transmitter gives
you clean TMOS FET power
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YV1DO Award offered by the Radio Club
veneeoe ro.

DUAL BANDER
2 METERS f70 e M

· Ind ividual alomcnts. rosonant on
each band ptoYides auto band
sw,1ChinO

'1 14 wave on 2M. 3'4 w avO on
44Qmhz w,th GAIN! And
amazingl1 10w SWR

,Very strong magnet with
15' coax and a PL2Sg installed

~ -only 21"high l-.~? '1900

Add '3- 10' BHe inalalled
AT YOUR DEALERS
OR SEND CHECK. '-A .O.. VISA OR IJC TO:

LAKEVIEW COMPANY, tNC,
RT. 7.1l0X 2sa
ANDERSON, sc m u
(8031226·U'liO

ADO 'J" PER ORDER FOR SHIPPING.l1A~DL"'G

CoIMog Av~ . 0.....,. W~

HAMRAD
'-IS-DOS SOPIWARE lor 1M S ERIOUS AMATEUR

OS t\-4 . IIM.IRAO'1 &II ""' QUKLOG, ••M_
n> R 1'O1'.1!1' Loc Book lad Ru", lIe~' nl Syo. .....
Ollpift&, 8naI IIad...p , lain' oc...."" opl..... ot _!
(Dual FD or HD ""'IulRd) PRICE: $J'J.50

DSKl . ENHANCED LOG BOOK ...i.b Dupe
Cb«l<i nl· QSL CAIW S " lAA lilJi d , C1 from UJ,•.
BrA" IUA DISGS b)' I'~f~ Ond Sq ~ o r 1..aI / IDll.
DXec " .rARI"'G U STS aod !110ft. PRKE: S2S.110

OSK3 . A D OSlO~ phoo covrssr LOG ....10

.......J- Dupe C!Ioo:<:kttlt. "'''0rnJ '* CO ZDnn. Couaory.
Scnal • and Sl l' F.R·LOG, • tIoo lnruO"O<l. rapo:.I e llOry.
mw/l,pIr Dupe ~hcdUn. l.c& Book. Thir Du. _ ., <Ul.'
(Dual fU 0. lID I":Ct>mmcDd"") PRICE: 150.00

CtRCLE 1390N READER SERVICE CARD

--,----_...-

&emllltlbll

$595
MODEL
PC·10c0

_..
"""" 8$10 ot

~ro

$18.95_.._­"_.. ,,..-...--­.""..-

1II-1 1Cll1
..- $25c'; )'" ~fOl1lCO

. ... OC #ooq-­...._-
~

L.. Cn l lIIullllllll..

F d-

10MHz Xl 100% 1811I '
5 Vllr
W.rranty

._-­...-.... _,._. ..... .........__. b_.._._.e..--_ ..... '........_ ....._
.... . _ "".. • ....-_._Coo<.., ..... .- ._--

FREE Ipnadl'- .ad • • d ~_I.

3:WS DOS ....., GW _ '"~ PS

$........ I ,..dllol,d.

D1glt11 C' fllCl1l rICl Mil.. OItIltIt LCR Mil..

C III ·'~ . ... LC -1801
$58.95 $125'­,gO·N_"... -.e_.----

2·2OV "' 2'
' 2'0' " " ,
$V 11:10
-5V II !>.l

" '"S5U5

Please seOd all 'eader Inqulrie. directly.

_ ..c.,..,.._ ....
T_.... T ...

$55 CIII-l:.oD
_ v",,*- 0Iwn0.

e-.c r '"'"­T'._II......- -­SOLOEII' NQ STAlION
t M!'fUn",,! CO NTlIOI.110

tIJ S L·30
...1 S13S

•
009"" ",.01..

r;;:
-~
~-

6F-I016 F,,1ldiooI Gil,*""
_~. e.­

1239

3'" DIgit "'* T,,,, DIIIM
- 11I·1.

$39
Coo •• _ _ ._

_llCY."CY....... ....e.- . _"., .. ' .....- .--.._- .........-
f ..... _ ..........
___""110

1N17S ...... __ S39.lIS

eencb 0 11I 11I$

011'" OC "= «0'..­_f_e:----
..­----...._-'''_ I.CO

WId. 1.1Id $ltlll' """"on
S6-toOO $1 29

IIF f ' OG 'OOK"!JO" ~z

. .. """""'_ o' 1KH,v_IIf OU'l'U1

Aul O' lInglng DMM.....
".

FIur·flnctieol FrtQlll nc:y C..1IlM'I
F·l_ 1.2811

1259
F·1l1ll1201II11

1179­f-..-. ' 01","'.
S&It e-••"n " <-go1_Con," 0-­
()o<:;II.- • _ l lO _

•

DIg~ T,.... ...... Supplr XMI5

S24g
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35MHz 011I1 Trace Good to 50MHz
SCOPEPROBES $495

1'·1 6SUH, . 1>. 10>
S19 .~ MO-1252

1' ·2 l00 lol H,. h. 10. • ~'gn ,''''''_ S"CRT
• S" C RT • , ...V $otIol''''''' _ in 113.15 ' S' '''' '''' '' .,_v_

_ ._..~ _.. Fftl~ IC:CI(I&S wrlfI • ' Ono _ T-.
' T\I $yft< IlHCeoo ;... • • ., 000<.0_ ' z ......

• .• ",..."". •~ " CC .OOS-
T""__or . 00tY' , .... _ .~ ..__T_ ... Ml>t _ dIov . r_.- _ ••w

AC CfllII p-On

i
C~"'1lI Adl p",

'HIS
mo-.aooo.AC 11I-_ _

__ . .. _ , 125 , .. _ 1115
_000" '..... ."_

o.2OV . , , .
o.2OV I ' ..
SV ., !>.l

.....t::: .--- -, ..-. .._--

. ,.. _ hIIat Ill..,. 1115
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will be issued for mode or SWL. regard­
less of band.

DX100, DX200.DX3DO: Work 100, 200,
or 300dilferent countries. If you have the
DXCC Award, you may send a photocopy
of that award in lieu of a certified list , or
send GCR list, along with $5.00 or 40 IRCs
for postage , to the address above. Sepa­
rate awards will be issued for mode or
SWL. rega rdless of band.

Hameenlinna 350 YearsAward Competition.
Hameelinnan Radloamatoortt ry . is spon­
soring an award competition to celebrate
the 350th anniversary of Hameenlinna
City. The award is availab le to all licensed
amateurs and SWls.

To qua lify for the award , amateurs
must work stations from Hameenlinna in
the period 1January 1989 through 31 De­
cember 1989 sutticientto accumulate at
least 350 po ints. Hameenlinna stations
are identilied as OH County 309 (in CW,
OHC 309). Scoring is as follows:

Station/ Points DX·MPl Freq uency MPl
OG3AA/1QO OH-1 HF 1
OH3AA/SO EU-2 VHF 2 (OH 1)
OH3I25 (OHC 309) OX-3

The special cansrcn OG3AA was used
in the period March 20 through April 2,
1989, and will be used again in the per iod
September 11 through September 24,
1989.

A station may be worked only once per
band. QSOs via repeaters are not accep­
table , except for asos via satellites.

App licat ions must be mailed before 31
December 1990 and must show exact in­
formation for each contac t as follows:
Station worked , date, lime (UTe). report
sent and received. Send application with
fee of 10 IRCs or $5.00 U.S. to Hameen­
nnnan Radioamatoorit ry .. Pl 7, SF­
131 01 Hemeennnna. Finland.

Notes
Oops ! My mistake. In the April column

we credited Pedro J.Allina. HK1JJH, with
USACA 1000 61046 and USA-eA 500
62296. Pedro 's call is HK3JJH . not
HK1JJH. Excuse me . Pedro .

73, Dorothy. WB9RCY

-------------------~
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Book Total

Shipping Charge 1---- ..,
Grand Total

NlIYOCI CllIss . 96 pages. pape'baC l. $4 95 Qfoer -tl221
Gentrlll tllln . 12Bp~. p.IDt'baC', $4 95 Orde' · tlO3-t
Adnn't1l CIlIss. 128 PIl pa;>e'baCl. $4 95 O'llef ·H035
hlrl CllIn. 12B pages p.Ipe,tlaC~, $4 95 O'de' ·H220

AllIt(CI Amateur Radoo FCC Tt5t Manuals
~.lCh 000. ccntams the lalest FCC VEe rest pueSIl()fls. piuS
ARRl mUI1,ple-ChOlCe answers IOllowe<l bvacomplete. son­
plified mscusson of eecnQuestion wfl tlen on aneasyrnun­
oersunc SlVle

Till Sholtwan Propagation HandlHlDk , 2nd Id
by George JiKotIS, W3ASK. and Theooo'e J Cohen "U X
Ane", 'l!Yosed ea'!I01'1 at tre popula' g~otIe 10.1 you' pfOQl'
~llQll flteds CoIlta,ns u~-tO'llle'motlute II\formatlOl'l olft<l
charts. ane lluilles you lhrougft pfOCuc,ng VOU' own P'lJI)I'
gallOfl dala 15<1 pages papef!llC', 59 95 Orlltr I H137

AmiCONOYlce Code I nd Theo,y Pachgl
Acomplete training package contamrnqtne 128· page ~ovlce

Ihearycourseana a 50·monute ecce cassette
$9 95 Or(Jef ·H02.

Signature required on all charge orders

o VISAo MasterCard

Shlppl"", c h 'Vu 12.00 pto, o,d... Shippl"", ch 'lI" ",.i.ed
on o,de,. 0 1$50.00 0' more . Boo~e .hipp'" bee....y. All
",0... I rl po-oc.eM>CIlhe dly lhey .... ,ec.i-..d. bul pl. ...
.1_ 310 d.,. , ....dell....., .i'hin North AmetkI-

x ---.,===-=========

Name

Address

City
State Z;p _

o Check

CO BOOK SHOP 76 North Broadway, Hicksville, NY 11801

OTY. ORDER# TITLE PRICE TOTAL

CaTd No. Expires _

V.rlical Anlenna Hind book , 2nd .d
by Paul H tee. f<; 6Pl
Ollt of punllor ~eral jears. lh'S ClassIC I\;Is been repumea
",'l~ up(l;lles, Il'IClUCotIll an olOdellltum on anlen~ deSIgn lor
160 meters Otner sechons 1I'\C!u<le feedlnll alllt malch,nll,
snort vetears. ground euects. an~ milch more 139pages.
IhlDelback, $g 95 Oroer · H208

Thl RadiO Publiulions GrDU~- The .. Bill Orr Serin"
These eas~ 'laCing classics tlelong in tne hbraryotan~ acn-e
ham loalled wllh pr iK1OUIIlow·lo ,n tormahon, "" th lables.
cllarts. ana !ofmulas arfanged tor I\;Indy re'erence

tum AntUM Hatld1look , 200 pages, papefbaC~ $11 95
Order ·Ha3
Wir, AnlIMIl. 192 pp .paperback. $11 95 Order IH144
Antenna Handbook . 192 pp paperback . $1195 Orcer
H145
Cubicat Quaet Ant.nnll . 11 2 pages Ihlperbac k 59 95
oreer · R146
Vertical Ant.nnll . 192 page1. papeltlaClo $1095 Order
· H303
Interltr. 1IClI HandllMk . 241 ~s paperbaCk $11 95
Qfoer ·H112

Available Now!

CQ BOOK SHOP

Thi s brand new book is your one source 01 essential information for the newcomer or

oldtimer. Tips , tricks and techrnques from a real insider. Over 90 d iagrams showing
the tried and true connections for popular TNCs. transceivers and computers. Why
chance destroying hundredsor thousands of dol lars of equipment w ith risky connec.
tions? This is a genuine nuts-ano-botts hew-to-de-it manual that every packet opera­
to r should have on the bookshel f, Pack et is not only the fastest growi ng segment of
amateur radio, it is the fastest ch anging, tOO! Why rely on information that may be a
year or more out of date when Packet User's Notebook is hot all the press with the

latest essent ial information? Don 't "connec t" without n.u teonly $9.95, and that's it

small price to pay for peace of mind ,Order today.

Packet UsersNotebook
By Buck Rogers, K4ABTWACOM

PRODUCTS, INC,

P.O. BOX 21145
WACO, TEXAS 76702 ' 8171848-4435

HAM RADIO LICENSE
SELF STUDY GUIDES

CIRCLE 98 ON READER SERVICE CARD

It is easier than ever 10 become a ham ra­
d io operator! All 01 the questions and
answers that appear on all amateur radio
li cense examinations are known and pub­
l ished ! All manuals contain all word-tor­
word questions, multiple choices with co r­
rect answer toenuued A short explanation
tells you why each answer is correct!

WRITTEN TEST PREPARATION
NOVICE (302 Questions) $4.95
TECHNICIAN (288 Questions) $4.95
GENERAL (286 Questions) $4.95
ADVANCED (507 Questions) $4.95
EXTRA CLASS (441 Questions) $4.95

(plus $1.50 sh ipping charges each)
ALL 5 MANUALS (pos tpaid) $22.95

MORSECDDE TEST PREPARATION
The Code Teacher (O·5wpm) $9.95
(2 cassettes tapee . add $1 .50 shipping)

3·15 wpm (Speed Builder) $4.95
13 wpm Test Prep Tape 14.95
12·22wpm (Speed Builder) 14.95
20 wpm Test Prep Tape $4.95

(plus $1.00 shipping c harges per tape)
ALL 6 TAPES (0·22 WPM) $29.95

(Six tapes 0·22 wpm shipped postpaid)

ALL MANUALs/CODE TAPES 149.95

W5YI MARKETING
P.O. Box ' 565101 • Dallas, Texas 75356

Tel : (817)548·9594

-­... b"........ ..,IIl~--­
MocSela ....1laDle lot
.. commetC>IOI ero:t
"-"__1l'1li

~~of30.,., ...

a, B, CIRCUIT~ FILTERS

All or..... lihlpped um. d.,-r~nd.

Credit card phoneorde~ - 10 em-z p,m.
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BOB HANSON
MAY WELL HAVE HAD 200,000 FRIENDS.
NOW HE NEEDS THEM ALL ...

The world of communications has lost a great friend and
devoted public servant. On Wednesday, May 8,1989 Bob
Hanson, W9AIF, passed away on the operating table during
a delicate and enormously costly liver transplant operation .

Bob will be mourned by literally hundreds of thousands of
individuals whose lives he touched throughout the world as
a noted columnist . . . public service association executive
(SCAN, REACT, Community Watch) . . . communications
industry advertising and marketing manager . . . and active
radio amateur.

But mourning alone cannot pay adequate tribute to Bob's
total dedication to serving others-including his wife of
23 years, Marilyn , and two teenage sons, Peter and Andrew.

Since liver transplants are regarded by some as "experimental surgery," not one dime of the
expense-estimated in excess of S200,OOO-was covered by insurance. We simply cannot
allow Bob's wonderful family to live with that impossible burden.

Organ Transplant Fund Inc./Robert Hanson
P.O. Box 766 • Morris, IL 60450·0766

Your help is desperately needed. Immediately.
Please, please send your contribution today.
Make checks payable to: Organ Transplant
Fund Inc./Robert Hanson a legally constituted
non-profit organization. Any funds collected
in excess of those required to pay actual
medical expenses will be used to relieve
similar transplant victims.

The Robert Hanson Fund.
A Living Memorial.



VAESU
FT·470
Dual ·Band
Operation Perfected
. 2 Meler/430-45O MHz
• 42 Memories
· 2.3 · 5 Watts Output

VAESU
H ·7S7 GX Mark II
HF Fleld·Day Favorite

. 100W Output · l o-160 Me te rs
• 10 Memories Transmit
• Dual VFO 's · 500 kHz 10

29.99 MHz

o
ICOM IC·7B5

F••lure Packed HF Performer
• Band Stacking Reg isters
• 99 Memories-100W Output
• Built-in Tuner and Power Supply
• SSB, CW,AM, FM, rrrrv
CALL FOR SPECIAL PRICING

~ FSTV·430
~ Fastscan TV Transceive,
Connect to your camcorder or video
camera, add a 430 MHz antenna and your
on the air.Standard television lor display­
ing received signal
CAll FOR SPECIAL PRICING!

o
ICOM IC·3210
Dual Band FM Transceiver
· 2mf7Ocm
• Full Duplex Crossband Operat ion
• 20 Memory Channels
• 25W & 5W Output

CALL FOR SPECIAL PRICING!

/a ASTRON

Power Supplies
Heavy Duty, High Quality, Rugged ,
Reliable Wide Selection of
Al l Popular Models
CAll FOR SPECIAL PRICING!

I

AARL. ADVANCED RADIO DEVICES· AMERITRON • B&W. BELDEN. BUTTERNUT. CALLBOOK
• CUSHCRAFT • HUSTLER· KANTRONICS . LARSEN· MFJ • RF CONCEPTS · TEN-TEC • VIBROPLEX

NEW ~ocation

specla\ Grand
. os

openinQPflCge-
AS\(. For Oa'W8

Texas Comm Center
Oir. 01 Teu'., Systems, inc.

9886 Westpark Drive. Houston, TX 77063

CALL: 800·227·8011
Info & Tech: 713·977·0777 FAX: 713·974·1177

Hours
M·Sa! g.g

Sunday 12-6

(Continental USA·lnc. TX.)

MCNISAJDiscover FinanCing Available

-_.-

CIRCLE 128 ON READER SERVICE CARD

AT LAST!
AN ANTENNA COUPLER lliAT WILL LOADlliE PROVERBIAL

'WET STRING"*
AM, til. s-.,.,~...... ( lIa) '- fully ~ulo_k. It '""lWrH lU>th1... _ thn RF m- yow

ria arul12 '1DC fro", til. Int.lli"ftltlwitch O'u. Whftl It~ 1 Mw n.'1... nty It w..""
1·3 t«Ondlto find ~ low SWR for your lranl mit t••. How? O..rlnlllhi. 11m•• it . wltch""

b4 inp..1 ~nd 32 o..lpll t c~pldlo.. pi... 256 lnductlnc. combln llionl In I p l. n. two.l<.

Thlt'. ov.r ~ hlll·million dln...nt Wl Y" 10 .nl.. r. I ptrf«t mIlch for you, hI '" rig.

h.o mo.. hnpomnl, il ...-Mt tM ~.,ronocy ~"" th. hm;"g 11Ift. "T"hr nntl'-
yo.. tr_lt on til;. ~d. tlw 5...,.,....... ........l..n. til..... volua in I thon 10 ...1..=.r

E DCS-- =--=- - ==

/

Still I I<.ptlcII? Writ. Gordon W. II, WB6NOA, for hll "Bul COllp!. , Ev.r T""t .d~

...vi. ... of th. SGC Mod.1 SG·230 S"'''Tlwn~r. Or, M Il.r yri, Hnd $10 (,..,fundl!>l. with

pW'Ch_ 1 fo•• ropy of Ih. InotnocU"" m.OIl.I .

"MI. _'" ,~!

Wrill' Gordon Wes t. WB6NOA . for his "UesI Coupler Enr Tl'8Il'd" Review. of
the SG·230 Coup ler and the name of your n.a resl deal er.

SGC Inc. SGC Buildin g.1J737 S.E. 26th sr B.Unue, WA. 98005 USA
P.O.BOll 3526,98009. TelelC J1883.4.FalC 206-746-6384 Ttl: (2(l6) 746--6310

C1RCl.E ' 61 ON READER SERVICE CARD

That's all it takes to get a copy of the USA·CA
Record Book delivered to your door. Order
one or two today and start collecting counties
for one of amateur radio's most prized
awards, USA-CA.

CO Magazine
76 North Broadway

Hicksville, New Yorit 11801



1989 CO 160 Meter Contest
High-Claimed Scores

Following are tile high-claimlld scorn IS 01 June 1, 1989. An asterisk after the
call denotes multl-operator.

Phone CW

VP9AO ° 384 ,714 GW3YDX 399,432 .- ~ . • _-- - 6 .,
VE60Ul3 311 .712 KP2A 356.669

~ ~.
WB9Z 203, 472 (K4TEA Op.)
K3KG 151,433 YT2R ' 316.290 @-@«nc- 148.555 PJ9JT 308.535 ..-
Ul 6AXE ' 148.005 PA3DQW' 300. 8 10
KSNA' 145.200 14EAl ' 275,473 • 0-15 WAITS OUT - ADJUSTABLEKR9S ' 116.608 OK5TOP' 265.598
KD9SV 114 .944 VE60Uf3 233,640 • 6 DIGIT DISPLAY TRUE OP FREQUENCYW3TS 105.235 GM3IGW' 202.300
NO.4 1 102,075 UA1RWX ' 201,748 • SMALL SIZE: S"W x 2"H x 6"0
NUSZ ' 97 ,650 W2GO' 196.830 • BUILT IN SPEAKERK4YTJ3 90.830 K5NA 194,287
WB4N MA 90.785 OK3KAP' 193,446 • BUILT IN SIDETONE FOR CW
WBSK ' 90. 660 IBaA 189,782

BUILT IN CW FILTERWOCEM' 90,240 W3LPl 183.204 •
AF6FKF 78.900 (WA8MAZ Cp _) • BUILT IN RITLZ9A' 77,589 H8 9CIP' 180,096
KD00Z' 73.254 N4RJ ' 177.928 • OPERATES ON 10 TO 15 VDC
KBMJZ ' 71.8 74 AA1 K 172.838

THE IDEAL RIG FOR QRP, CONTEST,AA 1K 71,742 YVlOB 170,520 •
AA4MM 71 ,604 UP1BWR ' 169.940 PORTABLE, OR MOBILEKY1H ' 70,281 N2N U " 168,171
W3BGN 68,915 W9AZ " 167,1 95
K40 Dl 66,690 OK l KQJ" 159,929
K50BG 65,534 G40BK 159,918
KB4WOO 64.960 Dl0KF ' 159,092
RB510 V 61,500 UR2RGN 159,030
N1CTD 61 ,490 K1ZM 156,262
OK5TOP ' 60,844 VE3DO , 155,547
YU4BR 60,333 G4BYG 154,895
N4 1N 60,1 66 UZ9CWA " 154,530
K4llQ 58,290 PA3AUC ' 153,660
KH6CC 57,749 CTl AOZ 150,526
RB5DX 56, 298 DK8ZB 147,374
PJ9JT 55,920 KH6CC 145,805
WB8PHI " 55 ,832 G3Xn 145,210
WA5NFC 54,972 WOOO " 140,640
WC7S , 54,560 HA8DZ 136,604
U84QWW ' 51,425 YU2TW 135,180
K6HNZ 48,660 K3Z0 121,425
K5WXZ 47 ,731 W38GN 119,775
KJ08 47 ,008 OHM M ' 118,800
OK1DXS 46,863 lZ9A ' 11 7,978
KF4HK 46,693 KY1W 11 3,529
K0UR " 46,436 AA4S 11 2,000
K4JRB 45,762 W0A IH /9 " 111 ,370
WA1 UJU19 44,885 K5MMf7 109,296 BVE5UF 44 ,010 RB5BA 109,228 .n
W84ZNH 43,561 VE3KP 109,040
KOGAS 42,1 68 UT4UXW ' 108,560 X ' " ..' · ·2•
W6UE 42,009 Ul7MU 107,337

(KA6SAR Cp ,) Dl6RAI ' 106,800
W82P 41.616 KX60C 106,692
AA4VG 40,896 (NZ8B Cp.) SCANMi\TE
KR9G ' 39.672 UA1DZ 105.340 ...". ' " '-"'"..
N5KDA" 39,326 WOZV 101 ,400 "'''fTRE.
IV3PAK 38,663 N4XM " 100,602
W2FCR 37,804 NOTT 98,274
K3NZ 37.688 DK0TU 98.1 36
HB9CXZ 37 ,160 (Dl 4EBY Op.)
KM4HH 36,261 WX4G 97,483
WD91NF 36,140 4N2D " 96,336
KA7AUH" 35,623 13VHO 95.840
VE7WJ 33.6 16 W0UN " 95,676
K4Pl 33,385 K700" 95,565
KX4R 31,396 K2SG 94 ,323
K90SH 31,262 R02GN 93,368
N7BHC ' 31,161 UP2BTA 92,496
KS3F 3 1,050 AA4V" 92,208
LZ2JE 28,934 W7XR " 91,791

CIRCLE 133 ON READER SERVICE CARD
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Antennas Be Accessories ~~~tr.~~U~~ER. J R.. W8FX

A LOOK AT THE SHACK FROM BOTH ENDS OF THE COAX

Random Headings- Part 11/

T hiS month we continue our "Random
I' 51 • I. 51 • 'IHeadings" with some G5RV antenna talk

straight from the antenna's designer, Louis .z:
Varney, and we'll share some sage words on

A B t--'
coaxial cable from supplier Pres Jones, N8UG
We' ll also save room lor some antenna note-
book items anddiscussionof several new 5011·
ware products. Openwire line

G5RV Notes de G5RV
recommended

We've mentioned the GSRV antenna. origi-
nally designed by louis Varney, G5RV, many

Ctimes in thecolumn, promoting itasa very pap-
uter. practical, and eesv-tc-teec mulliband HF
antenna To recall, th e antenna flattop is 102
teet in length , and it is typically led using a Fig. 1- A poptJlar versiOnoftheG5RVanfenna uses a 102 foot flattop witha 33 toot matching sec-
matching section to coaxial cable to the trans- lion ofopenwire lineor ladderline, from point B to point C. AI point C a length of coax is connected
miller or transceiver, as shown in fig , 1. Alter- for the run to the hamshack.. (Some readers have reported matching problems with this arrange-
nate designs include one making useol a simi- ment, or one whiCh uses a balun at the conneclionpoint, afl(jinsleaduseopefM'ire lineor ladder-
tar matching sectco but also using a balun line all of the way to the antenna tuner in the hamshack.)
translormer to make the traosncn to tile coax
feedline. another variation uses taooernne or
openwire lineall the way tome namshack Use
01 an antenna tuner is recommended with aU circuit (transmatch) where II is necessary to aboUt 6 inches in diameter, taped together at
versions of the G5RV. satisfy the conditions 01 a reactive load. as cc- the point 01 connection o f the coax to the

Pull out your February issue. and rote the curs on all bands except 14 and 24 MHz with matching section.
variety 01 comments on the G5RV made by the l ull-size G5RVand all bands except 28 MHz The " Odd 1116- to lIS-Wavelength" E"ec1 .
several amateurs in Part III of our reader lor- w ith the half-size version." louis writes. " As in any combined anlenna!
um. Aller considering these comments. louis 16D Meter Operation. Louis took exc eption 10 feeder system which is required to be resonant
decided to o ffer his own two cents, and sent us the philosophy 01 160 meter operation ex- at any given frequency band , it may be found
a ve ry leng thy letter that lack 01 space pre- pressed by one read er in Ihe February column thaI a G5RV antenna and its associated feeder
vents us from reprinting in its entirety. But who preferred to adapt the G5RV to 160 by in- (of whatever type and length) will load up the
sharing port ions of l ouis's letter shoutc help c reasi ng the flattop to 238 feet, louis respond- tran smitter sat isfac torily, via the t ransmatch,
set the record st ra ight. ed to th is suggestio n by stating, " Extending on all but one HF band. This is due to the tact

Misconceptions on the Hall -Size G5RV . louis the flattop for 160 meter oper ation is much bet- th at , in any resonant antennalfeeder system. if
never intended or suggested that the lull-size ter than using the G5RV with the feeder short- the wrote system resona tes at one particular
G5RV be reduced 10 half-size, especially for ed at the station end to enable its use as a top- frequency so as to present to the transmatcn
the purpose of resonating on 28 MHz. The half- loaded vertical (or as a Marconi T antenna). tuned circuit the complex reactive impedance
size G5RV simply was suggested for those am- But [the reader ) has lost sight of the main Db- -echaeact enstrc of such a condition. which
ateurs who had insufficient space in which to ject of the design 01 the G5RV antenna, which cannot be satisfied by either a parallel tuned
erect the lull-size version, Tests had shown is to enable amateurs who only have very limit- circui t or a series tuned circuit-then the sim-
that tile half-size G5RV was capable 01 very ed garden space at their disposal to be ab le to pie scnmcn .. . is to add on or cut off a few leet
satisfactory results on all bands Irom 40 radiate very ettecuve signalS on all eight HF of feeder until the unwanted effect disappears .
through 10 meters with the bonus of working bands and at least be able to radiate a signal on It is very unlikely that the ettect will reappear
as a %_avelength antenna on 10 me ters. the 160 meter band." on any 01 the other bands."

Use ~la Transmatch. It was never louis's in. rne Matching or " Make-Up" Section . The etas-
tentcn to use the antenna withoUt a trans- sic G5RV design envisions a 33 loot matching Stra ight Ta lk on Coax d. N8UGmatch or antenna tuner, except possibly on 20 section 01ladderline or openwire line between
meters with the full-size version or on to me- the flattop and the coax feeder. According to Pres Jones, N8UG. "the Wire Man: ' coer-
ters with the half-size version. In his opinion, louis. his term "matching or make-en sec- ates Certified commcnceucos out 01 ten-
eucrts to find a "magic length" of feeder to tion" was perhaps a poor choice, in l ight ortne drum , South Carolina. and has become a mao
produce an acceptable match on all bands apparent misunderstanding of its true function: jor supplier 01antenna wire. accessories. and
wimout the use of a t ransmat ch are doomed to "It func tions as a 1:1 impedance transform- coaxial cable. About two years ago Pres em-
tauure. er on t 4 and 24 MHz. presenting a non-reac- ba rked on his "Certi fied Quality" program to

Useol aBalun. Writes louis, "Any attempt to tive toad impedance 01 about 90 ohms at its help ensure uni formly high quality in the ca-
use a balun with the G5RV antenna is a mrs- base, to which any convenient length 0180 or bles he and other dealers sell. The program in-
take .. There exists. untcrtun ataly. gre at mrs- 75 ohm coax may be connected" l ow.sWR votves working cl ose ly with manufacturers to
understanding of the propert ies and funct ion matching cond itions exist , but only on 14 and produce cable made to his spec ifications. In
of a balun in amateur radio circ les. In briel . a 24 MHz with the l ull -size GSRV antenna, On the interes ts of high qual ity. these items are
balun is speci fically designed to work into a the other bands, the impedance at the base 01 manufactured in small lots demanding strict
non-reactive load. It cannot replace a tuned this make-up section is reactive and strongly quality control, and they are subject to sam-

suggests the use of a tra nsmatch at the trans- p iing. testing, inspect ion, and approval be fore
miller or t ransceive r. For various reasons. being accepted.
louis also suggests making up a simple coax- Some time ago Pres wrote us tha t he is con-

3' 7 Poplar Drive, Millbrook., AL 36054 ial RF choke consisting of 6- 10 turns of coax stantly besieged with requests for more infor-
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matron concerning the proper amateur appli­
cation of wire and cable. Pres believes tnat tne
average amateur etten doesn't really know ex­
actly what type at cable he wants, but he does
want to know. Pres devotes a good portion at
each o f his catalogs to wire and cable back­
ground intormation that he 's taken pains 10 up­
date, and he's asked us to disseminate th is in­
formation 10 our readers.

With that in m ind. a t ip of the nat to Pres for
the work ne's done and lor encouraging us to
reprint it here in an edited form . Hopefully, the
fOllOwing shOuld he lp you make some in­
formed crotces:

Con MlliUry Designations. These designators
really don't mean a great deal these days;
RGIU nomenclature is taken from federa l mm­
lary specif ications,and is a convenient means
01getting close to what you want. But you have
to be cerens. as the te rminology isn't always
scecmc. For example, "RG8/U " doesn't pin
down size, capacity, shielding, stra nding, di­
electric, pla ting, metal. or jacketing-only th at
it's a cable with a nominal 50 ohm characte ris­
tic impedance. You have to specify everything
else !

Also be caretvr in inter preting " Mil Spec."
Top-quality cable is made to military specrtica­
nons or better, bu t unless it is made to sausfv
QPl (Qualilied Product listing) requirements,
it won't qualily lor federal inspection and ac­
ceptance. QPL products cost at least 50 %
more lhan norK)Pl products.

AGB /U Ind AG213/U . The tact mat the RG8IU
designator doesn't pin down mu ch has recent­
ly made RG213IU a " fi rst choice" for a var iety
of applications. RG213IU is .405 inches in out­
side diameter, is jacketed with class IIA PVC(a
non-contaminating material), has 97% shield­
ing with bare copper braid and a solid polyethy­
lene dielectric, and has a 13 AWG stranded
bare copper center conductor. Its character is­
tic impedance is 50 ohms, with a signa l loss of
less than 0.5 dB/l 00 feet at HF. It's a very Ilex-

ib le and durab le cable, good l or 10-1 5 years 01.
normal use.

Irs important to note that the roo-contaml­
nating jacket extends the tile 01 the cable by at
least 50% , and althOugh irs really not de­
s igned to be buried, it w ill outlast Class I PVC­
jacketed cable by a long stet . RG213IU will
handle 3500 watts at 10 meters and a kilowatt
at 2 meters . Wh ile RG8IU that can do all 01
these things can be found, if yOU con't specify
so as to know exactly what yOU're getting , yOU
can miss the performance mark by a mile. le­
gitimate RG21 31lJ will do it all.

" Poor Man 's Hlrdlint, " This type ol low--loss
cable is growing in popularity. Typically, it is
RG8-sized, jacketed with Class I PVC. and has
a sheath o f 100% aluminum polyester plus
95 + % tinned copper braid shield , a semi-sol­
id polyethylene dielectric , and a 9.5 AWG solid
bare copper center conductor. The cable's
characteris tic impedance is 50 ohms, and sig­
nal loss is about 1 dB less per 100 teet that that
01RG8/U or RG2131U at VHF, or less than 3 dBI
100 feet at 450 MHz, Used properly . it can last
s ix to ten years, bu t it isn ' t designed to ru n
around a rotor or to be used in a tip-down or
telescoping tower situation , Insuch situations,
a jumper length of RG213fU or the like is indi·
cated . UH F or low-loss "N'r-type connectors
work well w ith th is type 01 cable Pres also oI­
lers what he calls a " 4Xl " ( l ow loss long
Ule)versionof " poor man's hardline" that has
a Class II PVC jacke t that makes lor a 10 -15
year cable il p roperly used

RG8X. lncreasingly popular, " Mini-B" is used
extensively as a convenient, jew-cost a lterna­
tive to RG8 where relat ively lOwer power-hand­
ing capability is no problem. Its main claim to
lame is having about halt the loss of 0058
types et about the same price. RGaX is .242 in
outside diameter and jacketed with a Class I
PVC, has 95 % shielding with bare copper
braid and learned polyethylene dielectr ic , and
has a 16 AWG stranded bare copper center

conductor. lts characteris tic impedance is 50
ohms. Signal loss is about 1 dB/1 00 teet at 10
meters, or 3 dB at 2 met ers.Cable heating can
damage a reamer poly dielectric cable very
quickly, so lake care where you place it and
how you work with it. Uselul l ife is 5to 10 years ,

New versions of RGaX with Class 11 PVC
norK:ontaminating jackets are now available
at sl ightly higher prices that w ill almost double
cable Iil e; there 's alsoan MGaXof ditlerent de­
Sign that's specilically intended for marine use.

FOimed PoIyethyklne OiMetric. This type ol ma­
teriat is popular tececseor its l ight weight,lOw
loss character istics, and flex ibil ity. However.
the material is subject to moisture aesorcucn
and has a low melti ng point.lt has to be sealed
well at both ends and kept at moderate temper­
atures; it won't stand a lot 01 heat Irom any
source, inc lud ing heat from a " hat tin root" or
f rom an exhaust pipe. Tight bends and crush­
ing shou ld be avoided. At the bottom line,
these cables are generally better inside the
hamshack rather than outdoors, at least lor
long-term installa tions ,

450 Ohm ladderline. Many consider taooer­
line to be the best bw. tcwest-ccst. easiest-to­
use Hf transm ission line 01 them all . It is made
in a flat conliguration, ~ inches in width; the
jacket is polyethylene into which "windows"
are cut. Conductors are solid 18 AV.'G copper­
weld (40% copper over steel). tacoerune
should be installed no less than twice it s width
from any metal surtace.and the line shOuld be
given a half-twist every 21eet to m inimize l lap­
ping in the wind. II w ill handle l 000watts easily
at HF. Used w ith a tuner equipped lor bal­
anced teed, it's highly competit ive with coax at
HF, and works great with va rious typeS 01mul­
tiband antennas.

Pres also has a lew th ings to say about ste­
tiongrounding wire. He recommends that one
use half-inch or larger new or used sou copper
tUbing trcm the ground rod(s) to a point at the
rear of the cceraunc area , at which po int the

A typical GWEN antenna site
covers about 11 acres. The
lo_r is 299 teet ten.

,..---'

Buildinc the last 40 towers w1H
twing the cost of the 96-tower
system to aboIJ1 S600 millkHl.

••

Fig.2- ShOwnhere is a sketch of/he Ground Wave Emergency Network (GWEN) described in this month's column. The 96-tower low.frequency
communica tions system, said to be virtually immune to nuclear bursts atoft, should reach a cost of aoout $600 mit/ion when completed.

(Source: Air Force Electronic Systems Division)
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MINIPROP
05-01-1989

Sunspot Number : 150.0 Solar Flux : 190.0
Mininum Radiation Angle: 1.5 d eg

Fig, 3- Shown here is tne screen display which Ihe MIN/PROP propagation prediction program
produces atter the sunspot number and solar flux are entered. Thenew verstone.asoone a num­
oerot very sophisricated teetures. including a new "mode searching" capability as discussed in

fhis month's column.

TERM I NAL A Millbrook AL TERMINAL B Jordan
Latitude 32.50 N Latitude 31.50 N

Longitude 86.30 'II Longi tude 36 .50 E

Sunrise 1103 UTC Sunrise 0253 UTe
Gray line 342/162 deg Gray line 3421162 deg

Sunset 0022 UTe Sunset 1609 UTC
Gray line 18/198 deg Gray line 18/198 deg

problems wi th the openwire line caused by
tree branches damaging the uninsulated feeder.

Dave indicates that c hanging to the solid di­
erectrtc cables hasn't caused any significant
changes in the way in which his inverted Vee
and G5RV load. However. he noticed an in­
crease in line SWR caused by moisture on the
300 ohm section. This problem was minimized
by coating the line with silicon grease,

«i.s.o

cu.s.:

: 226.1 d eg
: 134.5 deg
km 18211 mi

4 6 . 1 d eg
314.5 deg

km 6645 mi

Sonware Topix
MINtPROP Version 3. Shel Shallon, W6EL, is

well-known for MINIPROPTI.l, a very compe­
tent propagation prediction program. earlier
versions of which we've written up in the April
1986, October 1987. and April 1988 columns.
Shel tells us that Version 2 was used by the Na­
tional Oceanic and Atmospher ic Administra­
tion (NOAA) to schedule cornms with its ozone
hole measurement team in the Antarctic .

sner sent us a copy of his latest opus, Ver­
sion 3. which like previous programs provides
information about the strength of received sig­
nals in addit ion to providing maximum usable
frequency (MUF) predict ions. The new version
has some nice new bells and whistles.

MINIPROP Version 3 uses a unique, new
method for searching through the several
ionospheric modes to find the rig ht combtna­
tenet Eand F hops that yields the strongest re­
ce ived signal at each half hour on each of sev­
en user-selected frequencies. This results in
signal-level predictions that are more accur­
ate than earlier versions. For the strongest
mode, MINIPROP reports predicted signal
strength, the radiation or takeoff angle for the
mode, the mode contiguration, and the pre­
dic ted mode availability (the percentage prob­
ability that the predicted mode actually exists).

the prog ram also predic ts maximum usable
frequency (MUF). and in addi tion tells you
beam headings from both ends ot the path,
path length. sunrise and sunset l imes for the
path terminals, grayline directions, and more.
All of this information, for both short- and long-

Bearing f rom A to B
Bearing from B to A
Path Length : 29306

Be a r ing from A to B
Bear ing from B to A
Path Length : 10694

SHORT-PATH

LONG-PATH
(Polar)

Computing short -path MUF .....

large "wheel" of copper wi re radiating from
the base of the antenna, The 2 kw to 3 kw sta­
tions operate on frequencies between tsnano
175 kHz.

10 Meter Loop from N4MMI. Joseph S, Ciardi,
N4MMl , sent us construction details on a fine
fu ll-wave 10 meter loop antenna, based orig i­
nally on a 40 meter design found in the ARRL
Antenna Book. He says the antenna is very
easy to build and offers surpris ingly good per­
formance that at times outperforms his beam,
depending on the type of propagation experi­
enced,

Joe has worked up a construction sheet
which he oilers for a standard business-size
SASE. For a copy. send your SASE to Joseph S.
Ciardi. N4MMI. 17402 Brian Drive, Jupiter, FL
33478.

Wall Feed-Through Trick. Jack Sobel. Wf!JSVM ,
sent us a short note desc ribing a wall feed­
through device that he says is cheaper and
less expensive than other methods. He says
the method works great for either openwire
line or tacoerune. He's been using the trick for
years, and says it dates from around 1945.

He simply makes use 01two short pieces of
RG8 or RG58 coax, drill ing holes for the coax in
the wall with appropriate spacing. He suggests
using caulking material arou nd the coax where
it passes through the wall for a weathertight
seal. Total cost is about 32 cents for two
pieces of coax at 16 cents per foot.

Incidentally, Radio Shack now also sells in­
expensive coaxial cable feed-through bush­
ings that protect the ca ble where it passes
through a wall. Two different sizes are avail­
able, one for RG59 and one for RG8U size ca­
bles. A package of two of these critters will set
you back all of 49 ce nts ,

Transmission Line Noles de N5KSD. David N
Floyd , N5KSD, wrote us with some observa­
tions on his experiences in convert ing from
openwire line to tw in lead to feed his wire flat­
tops. He told us that his feedline of c hoice is
openwi re line, but he reluctantly converted 10
450 ohm and 300 ohm twin lead beca use of

VeclorFinder. The Radio Engineers have in­
troduced a tine of VHF direction-finding sys­
tems. Somewhat resembling sophisticated
video cameras br istling with antennas and a
compass on top, three different models are
ava ilable covering 144 to 300 MHz in various
ranges and f requency combinations. The de­
vices incorporate two collapsible ve rtical
phase sensing antennas mounted in a hand­
held package which includes the various con­
trols. battery, and compass.

The equipment is connected to any FM re­
ceiver or transceiver using 50 ohm cable . A
tone is superimposed upon the received signal
and becomes inaudible at the receiver when
the handheld unit is oriented to the line-of-sight
of the incoming signal. The compass is then
read for the line-of-sight heading.

The VectorFinders are priced from about
$125. Another product, the 2MQ Portaquad. a
high-gain 2 meter portable quad antenna , is
also available from the firm. Contact The Radio
EngineerS,3941 Mt Brundage Ave" San Die­
go. CA 921 11.

Say Hello to GWEN. Unless the latest round of
federal budget cuts extracts its toll on the pro­
gram, in a tew years the country will be girded
by a network of LF radio towers and sites that
complete an emergency communications net­
work that helps ensure that in nuclear war,
U.S, commanders can tal k to their forces even
through the barrage of electromagnetic pulse
(EMP) produced by nuclear bursts in the at­
mosphere.

GWEN, the Ground-Wave Emergency Net­
work, uses LF signals that are mostly unaffect­
ed by EMP and wh ich follow the curvature of
the earth, to give the signals very long range
The system would be used to overcome EMP
effects, relaying teletype messages and link­
ing strategic alerting sensors such as long­
range warning radars. GWEN is designed to
make su re that nuclear blasts don't prevent at­
tack warning messages f rom reaching the
President or obstruct his ab ility to retal iate.

The planned 40 towers and 11 towerless ra­
dio terminals are phase 3 of the GWEN pro­
gram, which began with the construction of
seven towers in the Midwest in 1983 as a test
to see if the LF system worked, In phase 2, ad­
ditional towers were built; these were dubbed
the "Thin Line," The 40 new towers should
bring the to tal GWEN system to 96 towers in a
network which roughly forms a lazy figure­
eight pattern across the country.

The typ ical GWEN antenna sne (fig. 2) is on
an 11acre plot and contains the tower, fences,
and three small shelters that hold an antenna
tuner, radio/data processor, and emergency
power supply. About 1 foot below ground is a

From the Antenna Notebook

tubing should be bolted to the center of a bus
bar of convenient length. From this bar, 1 to 3
foot lengths of V2 rncn or larger flexible braid
can be run in ray fashion. symmetrically, to
each device in the shack's RF ch ain. The braid
can be prepared and its shape set by pushing it
back on itself, forcing a hole through it with a
sharp pencil, and flooding the area with solder,

As this column went to print, Pres told us
that he has added several unique typesol coax
to his product line, beyond tile ones we de­
scribed here.We anticipate covering them in a
future column.

For a current wire and cable catalog. con­
tact Certified Communica tions, 261 Pittman
Road, Landrum, SC 29356.
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FOR ORDERS AND QUOTES CALL

1·800·423·2604
TECHNICAL ASSISTANCE, SERVICE INFO, TEXAS RESIDENTS CALL

512-454·2994

*
FRIENDLY
SERVICE
TEXAS
STYLE!

HOU,,", (Cen1nII Time)
M-F 9,~5,30 (phooe)

10:~5:00 (Walk-In)
Sat. 9:06-1:00(Phon.j

9:06-1 :00 (Walk-in)

;y~ 5325 North IH-35
""""""'" Austin, TX 78723

LARSEN
VAN GORDEN
CUSHCRAFT
BUTTERNUT

HUSTLER
B&W

UNADILLA
ARRL PUBLICATIONS

AEA
MFJ

SONY
ASTRON

BENCHER
ALPHA DELTA
RFCONCEPTS

RADIO AMATEUR CALL BOOK

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

• Advanced Tech nology
• Enduring Value

l W,,~ & T",~ 1 Y... Wa"anlv l

Fo, campier. mro & 'r-.loc.I"""
Call (81 3) 87.-2980 To O,tHtt C."

To U Fr_ , 1·aOO· 223·3511
M.IO' C'.eM C.,th AcceprHi'

Announcing the next gen­
eration of packet controllers
lo r the serious operato r1
The new inboard PC-320
(shown) . is designed 10 work
wit h all PC/XT, PC/AT, and
Tandy 1000 series compu­
ters The TNC-320 outbcarc
ccntrcuer oHers many of the
same high quality features'

PC-320

$209 9 5

TNC-320... ' 1 9 4 .9 5

PacComm
! PC-320 / TNC-320 CO~~~~~~ERS

PC-320 features , . ,
• Dual modems lor optImal VHF and HF operanon.

• A ppears as regular PC senal port (CO M 1-41- opera tes "",th
any termonal program lusl like an e_ternal TNC

• Dual Po~red • operates from PC o r e _ternal po¥rter Conlln­
ues comple le c peeanen even when the PC '5 turned 0 11'

• Personal Message SysTem- The most advanced pe",onal ma,l·
box avauabre . mcluded ar no e. rra charge.

• D isplays on-screen HF lunmg rocrcetor and SImulated 'LEOs'

...­
-r.--

I PIICComm • 3652 Wesl Cypress Street . Tampa, Flor ida 33607 I

I Please send 0 PC·320 0 TNC-320 0 More Information 0 FREE Calalog I
I I
I Name Call I
I II Address I
I Slate ZIp Card. Exp Date I
I I
I MONEY SACK GUARANTEEl Add S4 00 sh,ppmg handlmg per orde, FL leslden ts add6"lo sales I,.. I
1~.:~::e~'.::.d.!':: :::.~'::.~I~~=~s:!.n::'::.e ..:~X_8!2!!::..a:..~!

DELTA LOOP ANTENNAS, INC.
12 BRUSH DR., P.O. BOX 8063

NEW FAIRFIELD. CT0681 2
(203) 746-6368

OL·TRI " Big Horn"
• " Open and Close Ihe Band " with our Delta

desion , full wave OX performance mono­
bafld, duoband and Iriband antennas

• High Qualily construct ion using 6061 ·T6
Aluminum and Stainless Steel hardware

• Heavy dUly desig n . "Quiet" OX recept ion
• Excellent Gain, FB Ratio and SWR
• 50 ohm gamma feed • 2 kw power
• OL 202: 2 el. 20 meter. 9 ' boom $391.

OL 152: 2 et 15 meter, 6 ' boom $329.
OL. 103: 3 at 10 meter, 9 ' boom $397.
DL T02: 2 at 10 meter, 5 ' boom $297.

• DL 1015:.f et. duobander $489
2el.1Om . ·2el.l~.1 ·boom

• Ol·TAI : 7 etmcencer $897.
381. l Om.-2 81. 15m.·2 e l. 20m.
13,5 ' eocm-wt. 811-1 2 .7 sq. II.

• See ou r Produc l Review In June 1988
CO M agazine by Le w McCoy, W lICP

DELTA LOOP
ANTENNAS

CIRCLE 1J(ON READER SERVICE CARD
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Wrapping It Up
That's all the room we 're allowed this time,

guys and gals. Next month, more Antennas &
Accessories topics of current interest.

Overheard: Reasons that sovro good don't
always prove to be good, sound reasons.

73, Karl , W8FX

senware seurees. Gert Andersen, 022G2,
wrote in response to a note in one 01our 1984
columns in which I mentioned some sources
of amateur- and SWL-oriented sollware. Gert
had trouble contacting some of the firms I
listed.

Unfortunately, many amateur radio soft­
ware outfits are part-time, mom-and-pop,
shoestring operations tnat tend 10 go full tilt for
a couple of years, but close down when sales
and profits don 't reach expectat ions or the
computer they support starts to slide in popu­
larity. Many 01 the firms that we re heavily into
Commodore 64 software in 1984 have either
made thet ransition tothe IBM PCor are flat out
of business,

Gert mentions that he now has an IBM PC
and is particu larly interested in acquiring prop.
agat ion-prediction, satellite-tracking, and an­
tenna-design software . We can make some
suggestions in those direc tions .

In addition to keeping up with our column,
where we t ry to keep abreast of the latest in
usetut hamshack software, you might mvestl­
gate propagation-prediction programs such as
MutMap and BandAid which are available Irom
Base (2) Systems, 2534 Nebraska, Saginaw,
M148601.The OX Edge program is sold by The
OX Edge, P.O , Box 834, Madison Square Sta­
tion, New York, NY 10159.

If your taste runs to satellite programs, a
large lib rary of such programs is maintained
by the AMSAT Soft ware Exchange, P.O. Box
27, Washington, DC 20044. Excellent antenna
design programs are offered by Brian Beezley,
K6STI, 507Y2 Taylor St., Vista, CA 92084, and
by Epsilon Co" P.O. Box 715, Trumbull, CT
06611 ,

m al l!

"supercharge" the computer's PrtSc (print
screen) key. The RAM-resident printing uti1i1y
lets you capture color or monochrome graph­
ics, manipulate the images in various ways,
and print them out or send them to a disk Iile.

The fo lks at Applications Techniques we re
kind enoug h to send me their latest update,
Pizazz Plus. a greatly enhanced version of
Pizazz. The new version does everything the
original program did, and it also handles over
25 graphics adapter cards , a w ide variety of
lile formats, aOO over 220 printers. The pro­
gram is specially designed to Iaithtully trans­
ra te color RGB screen images into halftone
gray-scaled prints, and to take lull advantage
of the capabilities of each printer it supports ,

I frequently use the program to produce
some of the " screen dump" illustrations from
applications programs which I cover in the col­
umn. Slow Scan TV (SSTV) and Fast Scan TV
(FSTV) enthusiasts might fi nd some applica­
tion lor the program in their namsnacks.

About the only fault I find in the program is Its
new price, which has crept up to $149, and
whic h may price it out 01 reac h of most ama­
leur users. Nevertheless, it's worth your ex­
amination If you can use its many sophist icat­
ed print capabilities.

For more rntormatron. contact Application '
Techniques, Inc., 10 Lomar Park Dr., Pepper­
ell , MA01463,

Fig , 4 - MINIPROP graphic display ot predicted MUF. A gtance at fhe screen display shown here
allows you 10 gel a good picture ot propagation conditions belween any two points on the earth's
surface over a 24-hour period. This display depicts a predicted palh trom the sutrar's Alabama

QTH to Jordan.

Short Bursts
Sollware Swap. A short note from Don Trayes,

WB4CVH, indicates that he's interested in
trad ing public-domain amateur radio softwa re
for the Commodore 64 and 128. Don says that
over the past couple of years he's picked up
hundreds of amateur programs lor Commo­
dore computers and is looking to expand his Ii·
bra ry and at the same time help others get
started,

If you want to swap software, contact Don­
ald S. traves. WB4CVH, U.S. Navy Sect ion,
U.S. Military Training Mission, Detachment Ju­
bail, APO New York 09298-5006,
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AUSTIN
CUSTOM
ANTENNA

II NEW II
II NOWAVAILABLE II

"The FelTtlt"
Super Broadband Co....rega

25to 1300Mhz

P.O. Box 357
Sartdown, N.H. 03873
(803) 8&7-2926

MODEl5QO.C
AUSTIN, the leader in multi ·
band technology brings you
state 01 the art low angle radia­
t ion performance In a compact
design,
The Model 5OO-e is available In
single or dual band configura·
ttone . Various combinations 01
trequencree are available from
100 Mhzto 2Ghz.anda SoltTop
model for HT's.
MOUNTS: l OW PROFILE, BNC,
TNC,UHF POWER RATED 160
WATTSICAS

$29.95 r:
.. PATENT APPLIED FOR " II

IIA Batter Id.. From AUSTINII

paths, isorsctavecon your computer's sc reen ,
and you can print out the signal strength and
MUF predic tions,

In addition, there's a handy "OX Compass"
teature that helps you determine what bands
are open in 12 directions from you r QTH at any
time of day. You can store your own QTH in a
disk file, and the program includes an en-disk
atlas of latitudes and long itudes of ail DXCC
countries. The program includes utilities that
let you add, modify, or dele te atlas entries and
print a customized table 01 beam headings to
all locations in the atlas,

Propagation predictions can take some
time to run, so Version 3 supports the oplional
8087,80287, and 80387 math coprocessors.
Theprog ram runs on the IBM PC, xt. AT, PS/2,
and compatibles with at least 320K RAM. Ade­
tailed. prin ted manual is included. The price is
$49.95 postpaid from Sheldon C. Shallon,
W6El Software, 11058 Queensland St., Los
Angeles, CA 90034-3029.

Fig. 3 shows the display that appears after
the sunspot number or solar flux is entered,
while fig . 4 is a graphic screen display of pre­
dicted MUF over a given path.

Pizazz Plus. In the March 1988 column we
briefly described an interesting graphics utility
program for the IBM PC that lets you take just
about any image which you ca ndisplay on your
computer 's screen, graphics or text . from
practically any application program , and pr int
it out better than you might think possible. Es­
sentially , if you can put something on your
computer 's screen, you can capture it with
Pizazz ,

The Pizazz prog ram in elfectta kes the place
of the pram-Jane screen print prog ram that
comes with you r computer's DOS, acting to

CIRCLE 14BON REAOER SERViCE CARO
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M/RAGE/KLM

MIRAGE/KLM
The Next-Generation

The amplifiers you have been waiting for
are available for shipment NOW!

New protection circuitry automatically shuts off the output power to
prevent damage to output transistors and provides shutdown for high
VSWR as well.

New GaAs-FET pre-amp designs provide gain of over 22 dB and a noise
figure of less than .6 dB!

144 MHz Amplifiers 220 MHz Amplifiers
B·l016·G lOW in = 160Wout C·l012·G lOW in = 120W out
B-3016-G 30W in = 160W out C-3012·G 30W in = 120W out
B-215·G 2W in = 150W out C-211 -G 2W in = 110W out

Each of the following amplifiers provide Bullet-proof, thermal
shutdown VSWR shutdown __. over-current shutdown ...

144·MHz Amplifier
Finall y, a ruggedized high-speed RF swi tching relay that takes the punish-
ment SSB-op's demand 5mS or less typical switch-time Dual-
gate GaAs MES-FET pre-amp greater th an 22d B typical gai n Wide,
dyn amic range for overload protect ion ... 1 dB compress ion> + 4 dBm

B·3030·G
30W in = 300Wout

(Linear curve: 1W · 30W, 45W max.)
13.8 vDC 32 amps max.

440 walls (DC) 68% efficiency

H·F Amplifier All Solid Siale (Aw.i1'", FCCT,pe-a cceptaneej

The Band-Pass fi lte r all ows w ideband perfo rmance while meeti ng FCC
spec ificat ions ... 1.8 - 25 MH z (Domestic). Typical harmonic - 50 dB ...
attenuato r for reducti on of pre-amplifier power should your radi o
experience intermodulation ... gain out back to 14-15 dB.

120% ICAS duty cyc le ... air cooled .. . fan hood available . .. ac t ive cooling
kit available for 100% key-down duty cycle.

HF-5080
SOW in = 800Wout

13.8 vDC
1,215 walls (DC)

88 amps
Also Available with power supply

Contact your local deafer to order or call us direct.

P.o. BOX 1000 MORGAN HILL, CA 95037
(408) 779·7363 • (800) 538·2140 (outside CAl

CIRCLE 780N REAOERSERVICE CARO



Contest Calendar
NEWSNI EWS OF ON-THE-AIR COMPETITION

Contest Operating Ethics

a monthly festure by
JOHN CORR, K1AR

to discuss and often resolve many com­
plex issues, To this end, you will find im­
portant changes in the 1989 CO WW
rules (to be published next month). First,
in response to the growing number of
packet radio/2 meter FM networks world­
wide, we will be creating a new Single Op­
erator Unlimited catego ry for the CO WW
Contest. Although a more complete ex­
planation will be available in next month's
contest announcement , this category will
permit single operator stations to legally
use external spotting technology (e.g.,
packet radio, 2 meter FM, etc.) and elimi­
nate fhe unnecessary burden of tne 10­
minute rule. Put a different way, entrants
in this category will now be able to com­
pete among themselves, not with the
large multi-multi effo rts as in the past.

Second, the CO WW Committee has
voted to eliminate the two-year rule for
trophy awards. This rule has been a long­
standing policy of the CO WW Contest
and was developed years ago to encour­
age participants to try ofher categories at

Calendar 01Events
T he topic of contest operating ethics
has always been a source of debate
among our fellow contest operators. For
the most part, I believe that the vast ma­
jority of us operate with the highest level
of integrity. This is especially true when it
comes to the more obvious issues of log­
ging correct callsigns/exchanges, re­
moving duplicates, and so on. In simple
terms, the average contest ope rator
knows when he has crossed the line be­
tween strict rule interpretation and judg­
mental liberty. Or does he? It's when we
explore the' 'gray area" that our interp re­
tation begins to vary.

This month I want to explore this as­
pect of contesting by polling ourselves
through an ethics questicnr-atre. You will
find a survey in this column that has been
designed to discover two facets of con­
test operating ethics: (1) Gray area sce­
narios that solicit the way you would re­
act. and (2) specific operating practices
that you may have used in the past.

The process for this survey has been
designed to be completely anonymous,
so your frank responses are encouraged.
CO magazine has offered to collect the
completed questionnaires and forwa rd
them to me for tabulation (mi nus the post­
marks). You will notice the survey ends
with a comments section. If I receive an
adequate number of responses to this
section , I wi ll publish your comments in a
" soapbox" format ,which should prove to
be very interesting.

In addition to your own response, I en­
courage you to photocopy the survey and
use it at club meetings , local gatherings,
or in other ways to increase the total sam­
ple . A few years ago I used a similar ap­
proach at a local meeting and collected
results that yielded a very spirited discus­
sion . In any event , my goal is to receive a
statistically significant response rate that
you can look for in the November column.

CO WW Rule Changes
As I mentioned in last month 's column,

the CO ww Contest Committee had the
opportunity to gather as a group at this
year's Dayton Hamvention. These occur­
rences ,although rare, give us the chance

2 Baldwin Street, Windham , NH 03087
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A',
Aug.
Aug.
Aug,
Aug,
Aug,
Aug,
A"
A',
Aug,
Sept.
Sept.
Sept.
Sept.
Sept,
Sept.
Sept.
Sept.
Sept.
Oct .
Del.
Oct.
Oct.
Del.
Nov.
Nov.
Nov.

29-30
29-30
29-31
5
5<3
5-6
12-13
, 2-13
13
19-20
19-20
19-21
26-27
6<3
9-10
9-10
10
16-17
17
23-24
23-24
23-24
7-8
7-8
8
15
28-29
10-12
, 1-12
25·26

Florida aso Party
Venezuela CW Contest
County Hunters CW Contest
YLRL YUOM SSBSprint
ARAL UHF contest
New York Stale aso Party
European CWContest
New Mexico OSO Party
ARCI ORP SSB Sprint
SEANET 1989 SSB Contest
New Jersey OSO Party
Missouri OSO Party
All Asian CW Contest
YLRL "Howdy" Days
European SSB Contest
ARRL VHF OSO Party
North AmericanCWSprint
Scandinavian CW Contest
NorthAmerican SSB Sprint
Scandinavian SSB Contest
CO WW DXRTTY Contest
Classic Homebrew Excharoe
Pennsylvania OSO Party
VK/ZL Oceania CW Contest
RSGB 21128 MHz SSB Contest
RSGB 21 MHz CW Contest
COWW DX SSB Conlest
Japan Intern'L DX Contest
European RTIYContest
CO WW DXCW Contest

a lime when a small number of stations
dominated a limited number of awards.
Clearly with over 80 available trophies. it
was time to reevaluate this policy and
suggest change. To keep my already
bUlging mailbox under control, this rule
will not be retroactive.

August Contest Column
The August contest agenda is dominat­

ed by two significant events: Worked All
Europe-CW and All Asia- CW. These
long-running contests are special favor­
ites of mine and can generate a great
deal of excitement and competition dur­
ing the doldrums of summer. Both olfer a
great opportunity to test those 10 meter
stacks you put up in july. In addition,
there are several State QSO Parties, in­
cluding the 30th consecutive running of
the New Jersey QSO Party, as well as oth­
er events that wi ll keep your operating
skills tuned during the summer months.

Next Month 's Column
It only seems fi tting that I take a look

back at the history of the CO WWContest
during the months we publish this year's
resul ts. Next month will bring Part I of an
in-depth analysis of past CO WW Con­
tests including previous w inners, scor­
ing, QSO and multiplier trends, etc, In ad­
dition, I will include a special interview
with a winner from 25 years ago as he
shares his experiences. Stay tuned ,
There just may be a few other surprises
as well.

While we are on the subject, I am in the
final planning stages of adding a monthly
contester spotlight section to the col­
umn. In particular, I would like to provide
a brief profile of one of our fellow contest­
ers each month, complete with photo­
graphs. If you would like to participate,
please drop me a line and I'll be glad to
provide you with the details.

Hopefully , most of you are near com­
plet ion on those summer antenna proj­
ects as we gear up for an exciting fall con­
test season. If you're like me, however,
you may have only galien as far as draw­
ing a few pictures. Remember, the CO
WW SSB Contest is less than 100 days
away (put another way, just 12 week­
ends). As always, the deadline for the Ncr
vember issue is September t st.

73, John, K1 AR
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Contest Operating Ethics Survey
You r Call Area/Province/Count ry (optional): _ 10. Have you ever used packet radio spotting and still

claimed single operator?

Years of Contest Experience (optional): _
YES _ NO' _

1. In general, do you thin k leading contest operators use oper­
ating ethic s similar to those of the " small guns"?

2. XU1SS ca lls you in the last 10 minutes of the CO WW Con­
test fo r a double multiplier . You give him his report and he
doesn't rep ly. Would you log him anyway?

12. Would you allow a friend to hold your frequency while you
run up the band to chase a new multiplier?

11. You are tuning the bands and hear your friend runn ing
Europea ns. Would you stop and ask him , " Hey, Joe, are
there any good multipliers on the band?" or " What
frequency is he on?"

NO _YES, _
NO' _YES' _

YES, _ NO' _ YES' _ NO _

3. 4U11TU is run ning Europe on 7045. Would you say to him
"Listen for Stateside" on his transmit frequency?

5. You have just finished duping your log and find tha t you
are 1,109 points below a new category reco rd. Would you
add a few OSOs into the log to increase your score past the
old record?

4. You have been on 14276 for 3 minutes and someone
comes on you r frequency and says, " You are QRMing the
Chernobyl Family Hour Net .. . Please aSy ! ,. Would you :
a) OSY from the frequency
b) Zerobeat the net
c) Tell the guy to move in a less than friendly manner (hi)

13. You just passed 90 5XX to 20 meters for a new multiplier .
All you hear are a few mumbles that sound like him. Would
you log him?

NO' _

NO' _

YES, _

YES' _

15. Have you written in a few calls in you r log during a big run ,
assuming that no one w ill be able to find them?

YES NO' _

14. You are in the process of ana lyzing your Mult i-8ingle log for
10-minute rule violations and find one that results in a lost
multiplie r. Would you change the time in your log to allow
the contact to count?

NO' _YES' _

7. You have just discovered 9M8ZZ on 14133. Would you
work him assuming no one will notice you that far out of
the band?

6. You have been calling BY4AA for 10 minutes and can't
work him . Would you " push the upper button" on the ampli­
f ier just th is one time?

YES _ NO' _

NO' _

16. HA1XYZjust calls you on20 meters tor the fifth t ime. Would
you change his call into a va lid OSO out of frustration?

YES NO' _

17. 5Z4XX wo rks someone with a very similar callsign to yours.
Just as you figure out what he is doing , he moves on to the
next call area . Would you tog him?

YES NO' _

g, Would you knowingly take over someone else's trequen­
cy(e.g. ,a weak backscatter signal ontheband edge that has
a slower rate than you could generate)?

YES NO' _

8. WB7XYZ, in Wyoming , just called you fo r a " c lean
sweep" in the AA AL SS contest w ith only 4 minutes to go.
Unfortunately, you copied everything but his check. Would

you write in something in your log to keep the OSO?

YES NO, _
19. Have you ever changed a caHsign in your tog to cover a

duplicate contact?

20. Have you eve r changed the time in you r tog to extend your
operating time limit?

NO' _

NO' _

NO, _

YES; _

YES; _

YES, _

18. Would you look at a frie nd's log after the contest to find
callsigns or other log information that you can correct in
your own log after the contest?

NO' _YES; _

Comments.

(use additional sheet if necessary)

Deadline : October 1, 1989 Return survey to: CO Magazine
Contest Colum n Survey
76 North Broadway
Hick sville, NY 11 801
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ARRL UHF Contest
1800l Sat. to 1800l Sun., Aug. 5-6

Activity on this one starts at 220 MHz
and goes all the way up to 2.3 GHz and
higher.

Exchange : Grid square locator.
Points: Three for 220 or 432 MHz con­

tacts. Six for 902 or 1296 MHz. And 12 for
2.3 GHz or higher.

Multiplier: Total number of different grid
squares worked on each band.

Final Score: Total aso points from all
bands limes the sum of the grid-square
multiplier from each band.

Detailed rules were published in the
July issue of OST. It is suggested you
send a large SASE to the ARRl for official
log and summary sheets .

Send to ARRL UHF Contest. 225 Main
Street . Newington. CT 06111 .

New York State OSO Party
1600l Sat. to 16002 Sun .. Aug . 5-6

This is the sixth annual OSO Party spon­
sored by the Salt City OXAssociation.They
specifically encourage portable and mo­
bile operation from rare New York State
counties during the peak camping and va­
cation season.

The same station may be worked on
each band and each mode, and NY sta­
tions can make in-state contacts for OSO
and multiplier credit. Mobiles in each coun­
ty change .

Exchange: RS(T) and OTH.County for NY
stations :state ,VE province,or country for
OX.

Scoring: One point for SSB contacts , 2
points for CW ,

New York stations multiply total OSO
points by (NY counties + states + VE
provinces + DXcountries)workedfortheir
final score.

Others multiply total NY OSO points by
the number of NY counties worked {maxi­
mum of 62).

Frequencies: 1815 and 40 kHz up from
bottom of all other bands on CW. And 1880,
3880,7280, 14280,21380, and 28580 on
SSB. (No WARC banos .)

Awards: Certificates to the top scoring
stations in NY State, U.S.,Canada, and OX
entrants. Specia l awards for the highest
scoring single operato r, NY State club
group operating froma rare NY county and
NYSmobile .

Mailing deadline is September 26th to:
George Hicotslev. K2KIR, Ro #1 Box 27A,
Verona , NY 13478.

European DX Contest
CW:Aug, t 2-13 SSB:Sept.9-10
1200Z Saturday to 2400Z Sunday

This is the 34th annual contest spon­
sored by the DARC. The activity will be
between European countries and the rest
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of the world on all five bands, 3.5-28
MHz. (IARU Region I regulation of fre­
quencies for contest operatlon.) This
year's event features important rule
changes. These include a new mult i-mult i
category and the addi tion of club compe­
tition.

Only 30 hours of operating time out of
the 36-hour contest pe riod are permitted
for sing le operato r stations. The 6-hour
off times may be taken in one, but not
more than three , periods any t ime during
the contest and must be indicated in the
log .

Cla sses: (a) Single operator ,all band. (b)
Single operato r, high bands, 14, 21 , and
28 MHz, (c) Multi-operator , single trans­
mitter. Only one signal on any band at the
same time . (d) Mul t i-operator, multi­
transmitter. All t ransmitters must be lo­
cated within a 500 meter diameter and
within the property limits of the station li­
censee's address . (e) SWL.

Exchange : RS(T) plus a progressive
GSO number starting with 001 .

Points: One point per OSO and 1 point
for each OTC reported.

Multiplier: The multiplier for non-Euro­
peans is dete rmined by the number of Eu­
ropean countries worked on each band
(see WAE country list).

Europeans will use the ARRL country
list of non-European countries. A quick
band change to work a new mult iplier is
permitted , However, activity on the origi­
nating band must not be interrupted for at
least 15 minutes.

Bonu s Multiplier: Multiplyyour multiplier
on 80 meters by 4, on 40 by 3, and on
10/15/20 by 2.

Final Score: Total OSO points plus OTC
points times the sum total multiplier from
all bands .

SWL: Only (a) single operator , all-band
class may be used. The same call sign ,
European or non-European, may only be
logged once per band. The log must con­
tain both call signs and at least one of the
control numbers. Each OSO logged
counts 2 points, each complete OTC 1
point (maximum of 10 per station) , Multi­
plier is determined by the OXCC and WAE
country lists.

OTCTraffic: Additional point credit may
be earned by making use of the OTC traf­
fic feature. A OTC is a report of a con­
firmed OSO that took place earlier in the
contest and was later sent back toa Euro­
pean station. It can only be sent by a non­
European station back to a European.
The general idea is that after a number of
Europeans have been wo rked, a list of
these stations can be reported back dur­
ing a OSO with another station . An addi­
tional ,one point credit can be claimed for
each station reported.

A OTC contains the time ,call ,and OSO
number of the station being reported (i .e.,
13001DL20N/134 , which means that at
1300Z you worked o L2oN and received
#134).

A OSO can be reported only once and
not back to the originat ing station.

A max imum of 10 OTCs to a station is
allowed. The same station may be
worked several t imes to complete this
quota. Only the original contact , how­
ever , has OSO value,

Keepa uniform list ofOTCs sent: 3/7 in­
dicates that this is the third series of
OTCs sent and that 7 are being repo rted.

If more than 100 OTCs are claimed, a
check list must show that the maximum
quota of 10 per station is not exceeded.

Club Competition : This new rule requires
the club to be a local group and not a na­
tional organization. Eligible club mem­
bers must operate within a 500 km diame­
ter . Entries must clearly indicate their
club name on the summary sheet. A spe­
cial trophy will be awarded by the DARC
to the winning clubs from Europe and
non-Europe.

Awards: Certificates to the top scorers
in each class in each country. Each par­
ticipant with at least half the score of the
continental leader will also receive a cer­
tificate. Plaques will go to continental
winners in the single- and multi-operator
classes .

Disqualification : Violation of the rutes of
the contest, or taking credit for excessive
duplicate contacts,w ill be deemed cause
for disqualification. Each dupticate OSO
or OTC will result in a penalty of 3 OSOI
OTCpoints .

Logs: It is suggested that you use the
official oARC or equivalent log form. Fig­
ure 40 contacts to the page and use a
separate sheet for each band. Submit a
dupe sheet for each band with 200 or
more contacts. A summary sheet show­
ing the scoring and a signed declaration
are also required. (Sample log forms are
available-SASE or IRCs.)

WAE Country List: C31 , CT1, CU, EA,
EA6 , EI, F, G, GO, GI, GJ, GM, GM Shet­
land, GU , GW, HA, HB, HBI1l, HV, I, IS, IT,
JW Bear, JW Spitsbergen, JX, LA, LX, LZ,
OE, OH, oue, OJI1l, OK, ON, OY, OZ , PA,
SM, SP, SV, SV5 Rhodes, SV9 Crete , SY
Athas, rr. TA1 , TF, TK, UA1346, UA21
UZ2F, UAt Franz-Josef-Land , UB, UC,
UNfUA1N/UZtN , UO, UP, UO, UR, Y2 ,
YO, YU, ZA ZB2, 1Aill, 3A, 4U1 Geneva,
4U 1 Vienna, 9H1.

Mailing deadline is September 15th for
CW entries and October 15th for SSB to:
WAEo C Contest Committee, P.O. Box
1328, 0-8950 Kaufbeuren , Fed. Rep. of
Germany.

New Mexico OSO Party
18002 Sat. to 1800Z Sun. , Aug. 12-13

This annual event is sponsored again
by the Albuquerque OX Association . The
object is for New Mexico and non-New
Mexico stations (including OX) to OSO
each other on as many bands as possible.
Note that New Mexico mobile stations
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"""""wlQpllOnal
MAR8 550
nllO'tla$(!

.~

rotat o<

SUGGESTEO
HAM PRICE

$ 8C19 00
$136900
$2909 00
sascs 00
$3969 00
S534900

SUGGESTED
HAM PRICE

$131900
~309 00
$395900
S6~900

$7919 00

SARTG RTTY Contest
Three Periods GMT

0000-0800& 1600-2400Sat. ,Aug. 19
0800-1600 Sun., Aug. 20

This is the 19th annual contest spon­
sored by the Scandinavian Amateur Ra­
dio Teleprinter Group. Use all bands 3.5
through 28 MHz. The same station may
be worked on each band for eso and
multiplier credi t.

Classes: Single operator all band, single

1220 MARCIN ST,
VISALIA, CA 93291

To",e, ' a lo ngs to EIA SP'!~ I ' iea"OnS

SlaMar" bases ,ocluded ...rth a lilowl;!lS (e xcept M A·no.no·MOP aM 85O·MOI' )

Full line of Accessories including:
•Tower mota, drives ' 5 ' to 24 ' antenna masts - Coale arms
•Thrust bearings ' Mast raising tiletures ' Rotating bases
' Umlt Swrtch Packages

MA SERIES CRANK·UPTUBULAR TOWERS
WlIIl1andle 10sq II anfennasaf 50MPH noas

MOOEL HEIGHT HEIGHT NUMeER WEIGHT SEC.00
NO. MAX. MIN. SEcnONS POUNDS Top Bot

MA-~O 40 21 6- 2 242 3- sq 4'''''
MA· 550 55 22 1- 3 435 3-SQ B-
MA-550MDP' 55 221' 3 B20 3- sQ B-
iolA- n o 11 22 Hr ~ 645 3-sQ 8-
MA· n OMOP' 11 22Hr 4 830 3' sQ 8-
MA-850MDP ' 85 236" 5 1128 rSQ 1()"

' MOP mOllelScomplele ,, 'th t>tavy'du1'/ motor arll'll " ott> pos it,>'e pu ~ do"n

FREE STANDING " LOWPROFilE" COMPACTCAANK-UPTOWERS.
WiIIl1anole /8 SQ 'I anlennasal50 MPH Winds (TMM·433H0 l1andles 24 Sq ff J

MODEL HEIGHT HEIGHT NUMBER WEIGHT SEC, 00 SUGGESTED
MO , MAX. MIN. SECnONS POUNDS Tap Bot, HAM PRICE

TMM-433SS' 33 11 4" 4 315 1()" 18- $1089 00
TMM-4 33HO' 33 11 4' 4 400 12',, ' 20',, · 5111900
TMM-541SS' 41 12 5 430 1()" 20". $U29 00

· Hy·Gam and $Orne AII",nce ,otors "nen ,nstalled ,nsl(letower 10'11 ,.-stilet reltaete<l he,oht by
appro.. 24" Most Kenaro modelS;lOO" lull rell'K1lOn

FREE STANOING CRANK·UPTOWERS
'NIlfhandle 18 sq 'I antennas a150 MPH winds

MODEl HEIGHT HEIGHT NUMBER WEIGHT SEC. 00 SUGGESTED
NO. MAX, MIN . SECTIONS POUNDS Tap Bol. HAM PRICE

TX·438 38 21 B' 2 355 12'''- 15" 5101900
TX·455 55 22 3 610 12',,- 18- 5153900
IX-412 12 228" 4 1040 12',,· 21....• 12529 00
TX-412MOP' 12 22 8" 4 1210 12'",· 21""- 14069 00
TX-489 89 23 ~" 5 1590 12',,- 25....• 14399 00
TX-489MDPL' 89 23 4' 5 1800 12',,- 25'1' S6599 00

' TX -412MOP mClude-s nea'/l'-duTy molO, Ofl>'e ",th poSll>Ye pUll down TX-489MDPL come-s """
hea'/l'-d ~Ty mola, dnve " ,tn dual le>'el IO,nd and l)l,,, ~1I'lI pull dO"," I!lothmalo< dnve ""'_
,"elude limn SIOI1Ch braCl:.ets l

FREE STANDING HEAVY-DUTY CRANK-UP TOWERS.
'NIlIl1andle 30 SQ II anlennas al50 MPH Winds

MODEL HEIGHT HEIGHT NUMBER WEIGHT SEC. 00
NO. MAX. MIN . SECTIONS POUNDS Top 801.

HOX·538 38 21 B- 2 500 15' 18"
HOX-555 55 22 3 870 15' 21"'-
HDX-512 12 22 8- 4 1420 15- 25"j(
HDX·572MDPL' 72 22 8- 4 11300 15" 25""-
HOX·589MDPL- 89 23 8- 5 2440 15" 30"0-
' Includes hea'/l"d ~ty "",to, dflves ",th dual level IOmO and llOS't,vep~1I do" n
H[lX·512MDPL,ncludes I,m,t . w,ten DrICllrt5 only HDX-589MOPLmelude-s I,m,lS,,'lcr>es aM
IIIl1,t s",tch b'acl<etS

CO Q PO Q ... T , O N

Awards: Certificates 10 the top three
scorers overall and to the top score in
each state, province, and country in
which two or more entries are received.

Use a separate log sheet for each and
a summary sheet showing the scoring
and other essential information. Sample
log forms are available from K5VOL In­
clude a large SASE with your request ,
also if you desire results of the contest.

This year logs go to: Red Reynolds,
K5VOL , 835 Surryse Road, Lake Zurich ,
IL60047 USA.

can be worked from more than one county,
Classes : New Mexico portable/mobile

stations , New Mexico fixed stations, and
non-New Mex ico stations . All bands are
encouraged (excluding WARe bands).
888-1880,3945,7280.14280.21380,
28480; and CW-1810, 3555, 7055,
14055,21055 ,28055.

Exchange: New Mex ico stations send
RS{T) and county . Stations outside New
Mexico send RS(T) and stalefprovince!
country .

Scoring : Count 2 points for SSB and 3
points for CW 0805. Multipliers are U.S.
states , Canadian provinces, and DXCC
countries (KH6 and KL7 are states)
worked per band. Final score is comput­
ed by GSa points times rnuttlpller or esa
points times multiplier times number of
counties operated from for New Mexico
mobile/portable stations . Stations may
only be worked once per bandfmode.

Awards: Certificates will be issued to
the highest scoring portable/mobile and
f ixed stations in each New Mexfcocounty
and each state/province/country. Plaques
w ill be awarded to the highest scoring
portable/mobile and fixed New Mexico
entry and the highest scoring entry out­
side of New Mexico.

Stations making 200 or more contacts
must include dupe sheets. Logs must be
postmarked by September 30th and sent
to: Richard Stump, KD5VV, P.O. Box
11021, Albuquerque , NM 87192. Include
an SASE for a copy of the final results.

He re is another shorty by the ARCI
OAP, the " Summer Daze Sprint. "

Exchange : RS and state , province, or
cou ntry. Memberswill include their mem­
bership number , non-members the ir pow­
er output.

Points: Contacts with a member 5
points, non-members same continent 2
points, but 4 points if on a different conti­
nent.

Multiplier: Total states, provinces, and
countries worked on each band . (Same
station may be worked on each band for
OSO and multiplier credit.)

Power Multiplier:
4 to 5 watts output- x 2
3to 4 watts output- x 4
2 to 3 watts output- x 6
1 to 2 watts output- x 8
Less than 1 watt out- x 10
Over 5 watts out-check log .

Power Supply MUltiplier: 1.5 if using bat­
tery; 2 if using solar/natural supply, Of
battery charged by solar/natural supply.

Final Score: Total eso points x QTH x
power x power supply if any .

Frequencies : 1810,3985,7285,14285,
21285.28385.28885, and 50385.

ARCI ORP SSB Sprint
20002 to 24002 Sunday, Augu st 13

I'1l1asll send all reader InQlll ri es directly,
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The same rules as for the Phone Con­
test on June 17-18 apply here. See June
Contest Calendar for complete rules.
l ogs for this one must be in the hands of
the committee no later than September
30th.They go to:JARl , P.O. Box 377 ,Tok­
yo Central, Japan.

All Asian CW Contest
OCM)()Z sat. to 2400Z Sun., Aug . 26-27

New Jersey asa Party
2000Z Sat . to 07DOZ Sun. Aug . 19--20
13DOZ Sun. to 02DOZ Mon. Aug . 20-21

This is the 30th annual party spon­
sored by the Englewood AAA. Phone and
CW are part of the same contest , the
same station may be worked on each
band and mode, and NJ stations may con­
tact in-state stations for aso and mult i­
plier credit.

Exchange : OSO no., RS(T), and OTH .
County for NJ , ARRl section or country
for others .

Scoring: NJ stations score 1 point for
W fK and VENO contacts, and 3 points for
OX. Multiply total by ARRl sections
worked (maximum of 74). KP4, Kl7 , KH6 ,
etc .. are 3-point contacts and section
multipliers.

Out-of-state stations multiply total NJ
OSOS by number of NJ counties worked
(maximum of 21).

Frequencies: 1810,3535,3950,7035,
7135,7235, 14035,1 4285,21100,21355,
281DO, 28400, 50-50.5, and 144-146.
Suggest phone on even hours , 15/10 me­
ters on odd hours , and 160 at 05OOZ.

Awards: Certificates to the top scorers
in each NJ cou nty, ARRL section, and OX
country. Second-place awards if four or
more logs are received from that section.
Also Novice/Tec h. and mobile awards .
The re are four p laques donated by the
section managers for NNJ and SNJ tothe
winning stations in those sections.

Use UTC time, indicate the muttlolle r
only the first time it is worked . include a
OSO check sheet, and include a sum­
mary sheet showing the scoring, etc .
Send a large SASE if you wish a copy of
the results.

Stations planning activity in NJ are re­
quested to advise the EARA by August 1st
so that coverage of all counties may be
planned .

Logs must be received no later than
Sept. 16th and go to: Englewood AAA,
P.O. Box 528, Englewood , NJ 07631-0528.

logs must be mailed by September 30,
1989. They go to: Rich Zysk, KOOSV,
345 7A Humphrey St., St. Louis, MO
63118. All osts for club station KillAXU
should be sent to KOOSV. Be sure to send
an SASE (business size) for a copy of the
results .
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invites all amateurs to participate in the
1989 Missour i a s o Party. There are no
time limit or power rest ric tions, and the
same station may be worked on more
than one band, phone or CW, for addition­
al credits . Mobiles may be worked from
more than one county .

Exchange: aso number, RSfRST, and
aTH. Missouri stations send county ; sta­
t ions outside Missouri send state, prov­
ince , or country.

Scoring: For Missouri stations , count
one point per contact for fixed or portable
stations ; two points for Missouri mobile
contacts. Mu lt iply total contacts by the
number of states, provinces , and coun­
tries .

Out-of-state stat ions count two points
for each Missouri contact; three points
for Missouri mobile contacts . Multiply by
the number of different Missouri ounties
worked (possible: 115).

Awards: A certif icate will be awarded to
the highest scorer in each state , Canadi­
an province, and foreign country (mini­
mum of 1Ocontacts). The top three single
operator stations in Missouri will receive
awards.

Frequencies: CW 3540, 7040, 14040,
21040 , and 28040 kHz. Phone 3940,
7240,14280,21340, and 28480 kHz. VHF
operators are welcome.

HF..MI'~IFI EItt"'"'MOTO~OLA ecu, ETlNS
Com~. 1' U.l lot HF ..",pllll...
Dn<;ri_ 1ft 1 MOTOROLA Ikdlellft..
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operator single band, multi-operator sin­
gle transmitter, and SWL.

Exchange: RST and aso no .
Points: asos with own country, 5

points.With other countries on same con­
linent , 10 points . With other continents ,
15 points.

Multiplier: Each OXCC country and
each W/K, VENO, and VK call area .

Final Score : Sum of aso points from all
bands t imes the sum of the multiplier
from each band .

SWls use same scoring but based on
sum of statio ns and messages copied.

Awards: Ce rt if icates to the top-scoring
stations in each class in each country
and each call area of the U.S., Canada,
and Australia .

Use a sepa rate sheet for each band.
and include a summary sheet showing
the scoring. comments, and other essen­
tial information, and your name and ad­
dress in block letters.

logs must be received by October
10th and go to: SARTG Contest Manager,
Bo Ohlsson, SM4CMG. Skutsta 1258,
$-71 041 Fellingsbro, Sweden.

ATV CONVERTERS· HF LINEAR AMPLIFIERS

Missouri asa Party
21DOZ Sat. to OCM)()Z Mon., Aug. 19 -21

The Northwest St. louis ARC, KMXU,

CIRCLE 2 ON READER SERVICE CARD
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New & Reconditioned

HAM EQUIPM E NT

PHONE (605) 886·7314
fAX (60S) 886·3444

Ca ll o r Wri le lh Tooa" For a Qu ole.!
You 'll Find Us 10 be Coun"':"'s. Knov< lwg",,,ble

and Ho neSI

" ' MIRIU'S MOST t'L1ABLE AMAn UR UOIO Df....U . ..

SELL·TRADE

STORE HOUR S:
· J' · lal)-'--'_ .._ OJ

_'·1' ·. · Its'l l­_",_"

.· , ~ oe " " ~o""e~ IJ
FAST CE~ IE~Y "O',EST OEA~ ' ,G a-c

PRO'".-r DE?fJ',:lABlE~ :a. · ... c
'tIe ~~n ' "S' all ...·' ~e T _ ".f GI iE , T

YOUR HAM DOLLAR G OES

F URTHER AT •••

CALL OR WRllE FOR SPECIAL QUOTE

WE SERVICE WHAT WE Sell -

\:/...JI£1f$
~';' ;-i " l' BUIJLETIN
7 " :(1

"~t --
I CALL US

NOW!
!Vt"U WJaf 9"'tL\

In 1937, Stan Burghardt (W0IT), because of his intense interest in
amateur radio, began selling and servicing amateur radio equipment
in conjunction with his radio parts business. We stand proud of this
long-lasting tradition 01 Honest Dealing, Quality Products and
Dependable ·'S ·E·R·V·' ·C· E" !

Above all, we lully intend to carry on this proud tradition with even
more new product lines plus the same "tsir" treatment you 've come
to rely on. Our reconditioned equipment is of the finest Quality with 30.
60 and even 90-day parts and labor warran ties on selected pieces.
And always remember :

Writ. today for our lotest Bulletin /Used Equip ment List .

CIRCLE 1650N REAOER SERVICE CARO

Get the most of HF Mobiling

SPECIAL OFFER!

Yaesu FT-747GX

CALL TODAY
FOR SPECIAL QUOTE182 N. Maple

P,O, Box 73
Walerlown, SO 51201 L ...J

Palomar
Radio Callbaok
Ritron
Rohn
TelexlHyga in
'ten-tee
Unadilla/Reyeo

Yaesu

Daiwa
Hustler
Kantron ies
Kenwood
Larsen
MFJ
Mlrage/KLM
Mosley

B &W
Belden
Bencher
BIrd
Buttemut
Centurion
eES
Cusheraft

AEA
Al ineo
Amerltron
Amphenol
Amplr.
Antenna
Specialists

Astron

CIRCLE l &t ON REAOER SERVICE C...RO

Say You Saw It In CO

A ~~ABlJ-k6'Tt~Trf~~~"A
(508) Miox 4215 BV 'And~ver.MAo(l 1810 (508)

474·8949 BIG 475·7831
24 Hour FAX THE SIGNAL 9·5 EST M·F

Amateur Antenna Kit

40/80 Meter Antenna Kit
For"Perfect Dipole" SWR

Quick Installa tion-Nothing Else to Buy

--:' -....-1 - ·""" jloo, -;,;.,....... ..- ..... ........-
,". . T.... I

I •­"'-A complete kit includes:
• W2AU 1:1 Balun (all.lainl".. -,-""I li ard.......)
• W2VS KW-40 Traps (pair)

• End· lIUla torsTlool (IM-ir)

• n4 ·7 Copper Wire (1251
• Installation & Pruning Inst ru ctions

Get "perfect dipole~ (low SWR) operation on both bands. plus "second
resonance" operation on 10. 15 and 20 meters. Complete instructions
results in a quick. accu rate installation and pruning to low operating
SWR,
Every component in the 40180 meter ki t is an old line. reliable
UNADILLA product. time tested with hams for over 20 yeai'll.

~Qur LOcal Ham Dealer Today!!!
To order direct call (508) 475-7831or write

for our informational brochure on our other fine products
8aI.....................~.AINn...e..- NuI_ION·ENDau.IoN"' -co. • •OII AooIrp

.... p-.c. _ with. 30 0.., w.,.,."ty

·NOTICE·
We are the t:iEYi manufacturers of the original

Grid Dip M.lltfl JAMES MILLEWW Products C&pKilorl
508 975-2711 9am-S ~E~S~T~M~'F:", /
CIRCLE 1630N READER SERVICE C...RO
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DX
NEWS OF COMM UNICATION AROUND THE WORLD

II monthly flJlJlur. by
CHOD HARRIS, VP2ML

I

DX Forums, New DXCC Countries, and More

A mong the best-attended activities at
major OX gatherings are the OX forums.
These meetings usually feature mem­
bers of the AAAL's OX Adviso ry Commit­
tee (DXAC), prominent DXers and DXpe­
dtticners. and representatives from the
ARRL DXCCdesk. The attract ion of these
meetings is that individual DXers can
learn first-hand what is happening now in
the world of OX. What new countries or
changes in the DXCC rules are under
consideration? What is happening at the
OXCC desk? Further, the DXers present
can ask questions about current OX
events, and express their opinions to
those who make major OX decisions. The
OX forums at the Visalia International OX
Convention and the Dayton Hamvention
in April were typical of such meetings.

New DXCCCountries
The major topic of the two torums was

the pending applications lor six new
DXCC countries. At Dayton Rick Roder­
ick, K5UR , chairman of the DXAC, ex­
plained why there was a sudden flood 01
such applications. " The DXAC ant icipat­
ed handling more applications under the
new DXCC rules:' Rick said. The rewrit­
ten DXCC country criteria Rule 2 con­
cerning island nations has produced the
most interest. " There was historical in­
consistency in the application of the old
Rule 2(a) and 2(b)," Rick continued . "The
rule was ambiguous and discriminated
against island nations. The new rule is
more precise and can be applied more
consistently."

The change in the DXCC rule govern­
ing the addition 01 islands to the DXCC list
produced six applications for new DXCC
countries in the first 18 months after the
rule change. Rotuma was the first such
application and was soon added to the
DXCC list. Five more applications were
pending at the DXAC as of the Dayton
Hamvention at the end of April: Conway
Reel off Fiji, Ocean or Banana Island off
Kiribati, the Marquesas and Astral Is­
lands off French Polynesia . and Freder­
ick Reel off Australi a. Rick brtetly dis­
cussed each application.

"Conway Reef is 281 miles fr om the
nearest poin t of Fij i, and 658 miles Irom
Rotuma, and thus appears to meet both

P.O. Box 50. Fulton. CA 95439
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From the left. front: Humberto. CX3ANI
CXm-V, and Tony. VP8BRR. Rear: Juan
Carlos. CX4CBA:Xm-V. Alberto, CX4HSI

CX6BBY. and Mick, VP8BRT.

Rules 2(a) and 2(bl," he explained. Since
the question of whether Fiji was a DXCC
country by reason of government. an es­
sential point in the new DXCC rule. had al­
ready been determined in the case of
Botuma. on ly the mileages had to be
checked to approve the application.

The application for Ocean Island was
not as clean, as the new rul e requires
such entities to be not only 225 miles
from the "parent" DXCC country. but
also 500 miles from the nearest addit ion­
al DXCC island in the same "country."
Since Kiribati already consists of three
DXCC countries-West. Central. and
East Kiribati-there was some question
about the application .

The application for the Marquesas and
Astral Islands hinges on whether French
Polynesia is a DXCC country by reason of
government, or because of distance from
the "parent " DXCC country of France.
Rick pointed out that French Polynesia
fails to meet three of the four criteria
spelled out in the new DXCC rules lor de­
termination 01 a country by reason of gov­
ernment. French Polynesia is not a mem­
ber of the United Nations, nor the Interna­
tional Telecommunications Union (ITU).
It does not have its own ITU-assigned pre­
fix. And it doesn't handle its own tr eaties
or loreign affairs. In favor of its "indepen­
dence" is that fact that it does issue its
own stamps.

Finally. on the application for Freder­
ick Reef, Rick pointed out that some
maps show an island ca lled Swain Reef
between Frederick Reel and the main-

land 01 Australia. If the existence of this
reel is confirmed, Frederick will not be
225 miles fr om " any part 01 the parent
DXCC country." and thus will not qualify
as a new DXCC enti ty .

Rick also mentioned that the Basilica
del Santo in Italy was under considera­
t ion as a potential new DXCC country,
based on the separation of the Basilica
Irom the parent cou ntry of the Vatican. in
Rome. Rick said more information was
necessary to make a decision on the Ba­
slnca.

Other Topics
Potential new DXCC countries were

not the only topics of the OX forums. Rick
mentioned that the DXAC likes to receive
input Irom the OXcommunity on DXAC is­
sues .01 the 150to200piecesof mail that
the DXAC receives each year, nearly
60% of it is generated internally by rnem­
bers 01 the DXAC. Another 11 % comes
from the ARRL. Only 30% comes from
outside DXers, and a mere 1% comes
from the many OXclubs around the coun­
try. Rick said that individual DXers and
clubs can express their opinion 01 OX
matters to the DXAC by sending a letter to
the DXAC, in care 01 the ARRl Head­
quarters.

Don Search, W3AZD: the DXCC ad­
ministrator at ARRL Headquarters, dis­
cussed some of the controversy sur­
rounding the aborted 4WVJPA operation
Irom Yemen. "We have received lots 01
reports, but we don't know the whole
story." Don explained. The only docu­
ments submitted to the DXCC desk lor
possible accreditation are copies of the
entrance and exit stamps in the passport ,
and the visa. Nooperating permission for
amateur radio has been sent to the DXCC
desk. and accreditation will hinge on
such permission. On the role of an Austri­
an doctor in the expulsion of Hans.
4WVJPA. out of Yemen. Don said that the
DXCC desk had received many com­
plaints, but the Austrian denies lnterter­
ing with the 4W0PA operation. A sup­
posed Telex I rom the Yemen PTI to the
ITU denying any amateur radio operation
in Yemen could not be conlirmed at the
ITU; no record of the Telex ex ists in Ge­
neva.

In other matters, Don said that the
5R8VT documents had been rece ived,
and accreditation was imm inent. The
DXCCdesk continues to rej ect OSl cards
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10 Mele's; IK6B08. K51 10 ,WB4UBO
15 Mele,s: IK8GCS, TF58W, IK6808, K090T, K511 0
2() Mele's: KJ6NR. IK6808, K5110. OH2-61 2
4{l Mele's. IK680 B
80 Mele,s: K0 2UC. IK680B, YU3NU, K6110, OH2-612

160 Mele's: SM4-3434

350 SM~BSB , JE3CYH, FE1JUO, YU2CUV 400
L.A3G I,SM~BS B, FE1JUO. YU2CUV. JE3CYH, 450
KJ6NA. G3OCC, SMGBS8. FE1JUO 500 KJ6NA.
G3OCC. SM~BS8. WB4FOT, FE1JUO 550
WB4FOT 600 NS2H. WB4FOT 950 G4SSH. 1300
SMOCST, 1350 JH3CXl 1400 JH3CXL 1450
JH3CXL 1500 JH3CXL 1600 "14'1'8 1650 N4YB.
1650 N4Y8 1700 N4YB

1394
1395
tass

eoeo
zoe
zoe
sos
aoe

2573
2574
2575
2576

The WPX Program

Mixed
WIHIV 1397
K30AP 1398

IK6B08

55B
K02UC 2065
IK511U 2066

OEGOAQ 2067
IK680B 2066
JH1FT$ 2069

CW
Ol5XAS 2577

WJ7H 2578
SM~BS8 2579
IK680 8 2S80

WPNX

YU3NU
K0 2BW

JH4QVJ
KI6PG

lU2FYU
SP4ClX
IK6FHG

JE1WBA
FE1 JUO

YU2CUV
12XHJ

Asia
Al r",a :
NO. Ame,ica
So. Amer",a;
Europe.

OCeania

IK680 B, YU3"lU.OH2-612
IK680 B, OH2-61 2
K02UC, IK6808
KC8YM
OlSXAS. IK680B, YU3"lU, OH2-612, SP4CLX.
IK6FHG
IK680 B,OH2-612

From the left: OH2BU (op , at XF4L); wife
of OH1RY; and Peter, OH1RY. (SMOCOP

pharo)

Awlrd of h ei llone, wilb 160 Ml lof EnoloerArnenl: PY208U

KB48SO Aword of Excillontl : "l 6JV,W2HG, ONl-4003

Endorsements

Kevin, 9M2ZZ, operates out of this very
well-equipped station in Kuala Lumpur,

Malaysia .

pact of list operations upon Juoeo-chrts­
ttan ethics.

"Others will be rigorously processed
for a year or two, thence returned collect
by the same route; enclosed will be half of
your cards Magic-Markered 'No l onger
In Log .' Any enclosures will be safe ly re­
tained in a Swiss CD whilst personal re­
search whether the cards are to be print­
ed in Japan. tnconesla. Sudan or the copy
shop next door is undertaken."

So reads Steve Dove, NM 2Y's QSUng
instructions.

Although Steve's demands are tongue­
in-cheek, his letter illustrates a growing
problem in the OX world: escalating re­
quirements by QSL managers.

In the past couple of years we have
seen QSL managers who refuse to an­
swer cards via the bureau, who demand
separate return envelopes and postage
for each call they manage, and, in one
abortive case, a manager who tried to de­
mand separate return envelopes for each
aSO!

Admittedly, the job of a QSL manager
is difficult, and is often made much more
difficult by ignorant or thoughtles s
DXers . But if someone volunteers to be a
QSL manager, that person should adhere
to ce rta in minimum standards .

These standards are based on an ex­
tensive survey of QSL managers and QSL
managing practices, Dozens of manaq-

" QSl Manager Ethics "
"c s t s are to be sent by FedEx Over­

night mail to arrive on a Sunday morning
(multiple cards to arrive on separate but
successive and contiguous weekends),
enclosing Amex , Diners , Visa or Maste r­
card detalts. Krugerrands or US bonds.
Preference wi ll be given to pretty, pastel ,
carefull y color coordinated cards and
those depicting an autumnal rural scene
whilst most accurately reflecting the irn-

cards from F6FNU for credit for the REF
award program.

The subject of QSL practices is a hot
one , as more and more OX stations and
QSL managers are adopting controver­
sial aSL procedures, such as requiring
sepa rate return envelopes for each call­
sign , not answering cards via the QSL bu­
reau system, etc . In an effort to establish
some guidelines for aSL managers, the
Apri l issue of The OX Magazine contained
an editorial about ethics for QSL manag­
ers . The editorial is reprinted here.

Complete rules and appl ication Torms may be obtairted by
sending a OOSi""ss-flize, self-addressed. Slamped envelope
(lo 'elgn slat ions serld extra postage if air-mall desired) TO CO
WPXAwards. P.O,Box 1351,Torra""e.CA 90505-0351 U.S.A

AWlul 01 Exel llo_ '"qu, Hold". wilb 16G Mili f Endorsement:
W4BQY, W5UA. "l4NO, W8ASW, "l4KE, 12UIY, W61lC,
W18W$, NN40.G4GUE. lU3Yl!W'4.14EAT,VE T'NJ.W9NUF.
"l 4NX, VK9NS. OEIIDXM, VE7IG. K9BG, AB90. FM5WO,
SM\lDJZ. DKSAO, SM6CST, 11JQJ, WJAAK. HISlC. KA5W.
UR2" , VE3X"l . K6XP. L.A 7JO. W4VO, K6JG. K3UA. HASUB.
W4CAW, "l4MM, K7LJ. SMIIAJU, KF20, SM3EVR, K5UR.
UPI BZZ. OK1MP. N5TV. K2POF. WSC"lL, DJ4XA, IT9TOH.
Dl9RK, "l 6JV. ONL-4000. W1JR, W60UL.

AWlrd o' &c.jllnci I'laqH Holderl : W1BWS. G4BUE. N3EO.
l U3Yl!W'4, "l"l40, KAJA. VE T'NJ. VE7IG, "l 2AC, W9"lUF,
"l 4NX, SM\lOJZ, OKSAO, WD9IiC. W3AAK. L.A7JO, VK4SS,
K6JG. N4MM. 18YAK.W4CRW,SM\l A,JU. K5UR, K6XP. "l 5N .
K2W. VE 3X"l, W60Ul . Ol l MO, OJ7CX, Dl 3AK, WB4$IJ.
SM60HU, "l 4KE, 12UIY, Dl7AA. O"l 4QX, WASYTM, YU20 X,
OK3EA, 14EAT. OK1 MP, N4NO, Zl3GO. VK9N $, OEIIOXM.
OK4$Y, UA2" ' , AB90. FM5WO, 120MK, W4BOY. I\lJX.
SM6CST, VEl NG, 11JOJ. WAlJMP, PY20BU, HI8l C, KA5W.
KIIJN, W4VO. KF20, K3UA. HA8UB, W8CNl. K1W. W1JR.
F9AM, W5UA. weezm.$M3EVR, CTI Fl. K2SHZ, UP18ZZ.
W8R$W,WA4QMO, EA1OH,K2POF,OJ4XA.1T9TOH, W81l C,
K2POA, N6JV,W2HG, O"l l ·4003, V€7DP, K9BG

KA2ASJ 247'"

Mi.ed 450 WU IV. IK680B. K028W, 500 WQTiV,
IK6808. K028W, ONl·2169 550 WUIV, G3OCC.
IK6808 600 WQTIV, IK6808 6SO IK6808 700
IK6808 750 IK6808 750 IK6808, 800 IK6808 ,
ABSC, K511 0 , 650 IK6808 900 IK6808, LA9S"l
950 IK680 8, L.A9SN 1000 12EAY, IK6B0 8,
L.A9$"l 1050 5H3!l8 , IK6808. 1100 5H3A8.
IK680B, SM4·3434, ONl ·4003 11 50 W91l.
OF6EX, ONl-4003 1200 wan, O"l l ·4003. 1250
ONl-4003 1300 ONl-4003 1350 0 Nl--4003 1400
SM6CST. 1450 WE2L 1900 SM3EVA

from Walvis Bay , pending an electedgov­
ernment in Namibia, and a clear indica­
tion of the control of Walvis Bay by South
Africa . Finally, Don explained that both
the Iran amateur radio society and the
Iranian government conf irmed that ama­
teu r radio is illegal in Iran, and thus cards
from the currently active EP stat ions do
not count for DXCC.

At the Visalia convention, OX forum
leader Jim Maxwell , W6CF, discussed
some of the additional questions the
DXAC might consider in the future .These
included DXCC credit for contacts on the
WARC bands , pending new country appli­
cations from the Council of Europe
TP2CE and the Vienna International Cen­
t re 4U1VIC, the basis and purpose of the
DXCC program, and QSLing practices.
The tatter question was raised when sev­
eral members of the Clipperton OX Club
in Franceasked theARRL to stop accept­
ing cards handled by QSL manager An­
toine Baldeck, F6FNU, for DXCC credit ,
The French amateur radio society, the
REF, has already stopped accepting

SS8. 350 OEQOAQ, IK6BOB. LU2FYU 400 "l~I $L.

OEGOAO, IK680 6 450 IK680B, K5110. 500
IK6808,WB4FOT . SM~MIW. K5110. 550IK6808,
W84FOT. K5110 600 IK6808, W84FOT. K511 0 .
650 IK680 8. 700WQGOQ, IK6808, 75OWQGOQ.
IK680B. 800 W\lGOQ, IK20UU, IK6808, IOCCI
850 WGCOO, IK20UU, IK680B, IOCCI 900
W~COG . IK20UU, IK6B0 8. i6CC1 950 W\lGOQ.
IKSGCS. IK6808, I6CCL 1000 WllGOQ, I6CCJ
1050 16CC1, 1100 KE6KT, 12TZK. ieee. K090T.
AC3T. 1150 KE6KT, 12TZK, recc, KOOOT. 120MK
1200 IZTZK. I2cEOW. 16CC1. 1250 I2cEOW 1350
WE2l . K5APC 1400 WE2l , K5APC 1450 K5RPC
1800 16ZJC. 1650 I6ZJC, 1900 16ZJC, 1950 16ZJC
2000 I6ZJC 2050 15ZJC 2100 16ZJC
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CIRCLE 147 ON READER SERVICE CARD

CIRCLE 2 ON READER SERVICE CARD

9. K2Li U, 199
10. HAaXX, 198
11. NS7Z.198
12. K7U R, 198
13, KBIllU,198
14, PY7ZZ, 198
15, K6SIK , l 98
16 . VE8DX,198

I. N4WW, 199
2, W0JLC.l99
3. SP9PT,199
4, K6YRA,l99
5. K8EJ,l99
6. K9GX, 199
7. AA4V, 199
8. SP6JCY, l 99

not make money by managing, and may
actually incur some out-of-pocket costs.

2, Accept and answer OSls via the
worldwide bureau system, This etten
means maintaining membership in the
national amateur radio society, as the
ost, bureaus of many countries don't
handle cards for non-members. aSling
via the bureau is not free for the manager,
who has to pay postage from the bureau
to hts or her home, buy the cards, and pay
postage to return the cards into the bu­
reau system. However, a well-organized
manager will make enough money on
lACs and those OXers considerate
enough to include donations ove r and
above postage to cover the costs of
hand ling cards via the bureau.

3, The manager will return ca rds direct
by airmail if sufficient postage or funds
are provided. If the OXer includes appro­
priate airmail stamps, or enough IRCs for
airmail return, the card should be re­
turned by air, not by surface or other
means.

4. A manager must not insist on a do­
nation over and above the postage cards.
This is not meant to exclude a manager
from requesting a donation, but the cards
should be returned properly even if no do­
nation is included,

5. The manager should answer SWl
cards. In some countries a prospective
amateur needs to collect cards to earn a
license to transmit. In any case , an SWl
has as much right to a return card as a li­
censed amateu r.

6. A manager will answer aSl re-

555 Stations han attained the 150 Zone levsl , as 01
May 1,1989,

5 Band WAZ
As of May 1, 1989, 222 stations have

attained the 200 zone level.

Applications and repdnta o! the latest rules mey be obta ined
byaendinoa self-ao;ldresse(1 stamped e"",,1ope (65 cems) ail e
4 'I, ~ 9'I, to the W A Z MaMger. Leo Haijsman. W4KA, t O~4
S.E. 43 Street. Cape Corel, Florida 33904 Applicanta ahould
ir>cluoo sufficient postage for sale return 01 their OSL cards ,
The processlno !ee for all COa.....arda Is S4.OO lOr subscribers
aoo StO for oorHiubscrlDers In oroor to quali!y lor tile sub­
scriber rate. please e"" lose your latest CO mailir'l!l label .....un
your applicat iort

New recipients 01 5 Band WAZ with all 200 zenes
worked:

K8EJ
HG19HB
UA6JD
YU2M

The lap 16 contenders tar 5 Band WAZ Ire:

The WAZ Program
10 Meter Phone

NY2E '" '0'"
15 Meter Phone
JE~MWR '" N40M
,JL3VWI '" '0'"

20 Meter Phone
«seer '" VE7EW
KSAPW '" SP4CLX
IK2BTI '" UA6JD

VESAEC '" WA31MN
NY6MIKH2 '" '0'"
40 Meter Phone

'0'"
80 Meter Phone

'0'"
10 MeterCW

NY2E 66 '0'"
15 Meter CW

"00 '" F3TH
W6JTI '" '0'"

20 Meter CW
WA8YTM '" '0'"

F3TH

40 Meter CW
'v'"
80 Meter CW

KQZZ 23 'v",
. N4WJ

All Bend WAZ
SSB

JY9LC 3336 IK680B
HZ1AB 3337 '''"'"SM5BBS "" KA5TQF,,,,,S 3339 OH6$U

"OCC, "'" WI2J
13VKW 3341 weec

KcaMK "" IK2EKP
IK2BTI aae IK5EXV
I5ZTC 3344 YC2GHE

KAtRRL

Phone/CW
~X6UO 6534 "'''ITPY4WS 6535 WSNDO

W6WLU 6536 ,,~

N7BSA 6537 c ecco
WG7A 6538 "'''JA1WJ 6539 KASTOF

IK40CS 65~0 KA5TQF (CW)
OH3YR 6541 SM7G(;Z

JK3HGS 6542 G4DYO
WC4B 6543 NJIT

IK6BUB 6544 JS1LPG
IK6BUB (CW)

ers who handle cards for hundreds of OX
stations responded to our survey.

The only reason for the existence of a
aSl manager is to faci litate the return of
valid confirmations. The manager serves
the OX station and the OX world at la rge.
A good aSl manager will do the touow­
ing:

1. Understand that the manager will

""""3326

""'"''3331

""ass
3334
3335

6522
esaa

""6525

""""""""""6531
6532
6533

Application. arocl reprints o! tho iareet rules may be obta ined
by .endinga sel!-ao;ldressed stamped envelope (65 centa)Size
417 ~ 917 to the W AZ Manager, Leo Haijsman. W4KA, 1044
S.E. 43Street. Cape Coral , Florida 33904, Applicants !orwaroj.
ino QSL cards aithar lIl r""t to the WAZ manager or to a check
point ahould Ir>clude suff icient postag<l for sa!e refurn otthair
QSl cards.The processing !ee lor aIlC.O,a.....ards ia$4.oo !or
subsc ribera and S10lor ro:;Kl-SUbscribe." . Inoroorto qualify lor
tile subscr iber rate, pleeae eociose your latest CO mailing Ia·
bel with your eppl lcatlon,

"aa

'"

'"'"

'"'"

'"275 ,

'"

'"rsr

'"'"' oo
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1315 MAPLE AVENUE HAMILTON, OHIO 45011

1·800-221-7735

ILTON! OHIO

ELECTRONICS

CALL OR WRITE FOR OUR FT·470
FREE CATALOGUE Compact Dual Band 2m17OCm FM Handheld

TECHNICAL OR IN OHIO CALL (513) 868·6399

WE STOCK ALL MAJOR LINES OF
AMATEUR RADIO EQUIPMENT

FT·411/·811
Full -Feature VHF & UHF FM Handhelds

FT·736R All Mode Multl·Band
VHF/UHF Full Duplex Base

FT·767GX HFNHF/UHF All Mode Base

"' -
1• ~ " •• - -- . ---"' -"' "' "' "' --- , , , , -

r~
--- -- • • • • • • 0 • 0 - ..s - o • •-0

,...
0 0 - 0 0 C" J

A
E
s
u

FT·4700RH Dual·Band (VHF/UHF)

FT·212RH/·712RH
Compact VHF/UHF FM Mobile

FT·757GXII HF All Mode Base/Mobile FT·747GX Lightweight HF All Mode Mobile/Base

CIRCLE n ON READER SERVICE CARD
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The WPX HONOR ROll
The WPX Honor Roll is based on the current confirmed prefixes which are submitted by sepa­

rate application in str ict conformance with CO master prefix l ist. Scores are based on the current
prefix total regardless of an opera tor 's all-lime count. Honor Roll must be up-dated annually by
addit ion to, or 10 confirm present toter. If no up-date. file wi ll be placed into "inactive" until next
up-date. Li fetime Honor Roll lee $2.00 (U ,S.) fo r each mode, with no fees required lor up-dates.

MIXEO

quests for more than one callsign w ith a
single return envelope . A manager can
request a separate envelope percallsign ,
but not refuse to answer such requests.
(On the other hand. a considerate DXer
will provide separate envelopes and will
expect a considerable delay if not.)

YU2AA 2128
F9RM 21n
K,2W 2\02

W2NC 2017
K,8JG 2061

VE3XN 2008
YU2YW 1999
W4BQY 1981

K,6XP 1964
N4NO 1931
N6JV 1918

W9DWQ 1910
N4M M 1908

PY1A!'S 1841
K,GBlT 1836
EA21A 1829

WABYTM 18\0
YU1AB 1806

YU7BCO 1801
N9AF 1758
12PJA 1743
18YAK, 1rae

YU7BPO 1695
N2AC 1654
ISSF 1650

N8BJO 981
K7CU 950
AI8$ 947

K,6DS 929
YU1GA 911

W91l 899
JAf3('£;W 884

DF6EZ 859
«cecc 847
YU7DR 841

AI6Z 840
IIJAOF 830

W09 11C 802
NE61 773

PY2DBU 750
JA1WJ 750

YU3NU 748
KSliZ 742

5H3RB 729
G408K, 719

K3UA 710
WGJIE S9S
SPSM 678

NV!I$ 641
G4S0J 618

""3519
3181

""2794
a-eo

""""ese'
2511
aeo

"",,,,,,,,,,
2403

"""'"aaoo,,'"
n52

""2242
2161

""2131

""3118
2746
2697
ases
aso
2440

"00
""""""n47
aaoe
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sos
"'''"',,,
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isoe
'"00.."1846
1816
tees
teoa
1755

2748
asee
2643
2485
2405
2223
2191
2128
zoe
"'''
"'''
"'''1923
1922

"""1874

''''1852
171S
1757
1145
1731

F9AM

"""W
Zl3NS
K2POA
,<ill

crruc
IGAMU
VE1YX
,<ill
12PJA

N4MM
W08MGO

waYDB
14ZSO

CT4NH
ez.c

W4BQY
IBYAK,

OZ5EV
N4NO

WA8YTM
12MOP

YU7BCD
W90WO

14CSP
PAGSNG

NJGC

xavv
W2NC

WA2t1lA

'''''ON40X
VE7CNE

N4NO
W3AAK,

'<ill
W9DWQ

G>OM
W4BQY

K6XP
YU7SF

"""EA21A
tess

YU7BCO
OZ5EV
IH Rl

WA8YTM
LZ1XL

1741

""1725
1701

'''''1615
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1558

""1528
1525
1515,..,
"""'",eso
1437
\433
1418
1414
1405

'''"'""1394
1394

"'"""

1673
1639
1619
1612

""""""1534
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1455

"""00
1285
rasr
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1219
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1212

'''''
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YT70X

W9NUF
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YU7SF
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"'"DJ4)(Jl,
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PY40D
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4X4FU
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'"'0,'"'W
SM6DHU
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W9NUF
WSAAK
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G4CHP
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DJ4XA
16EEW
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K,5APC
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YU2NA
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CT4UW

WE2l
,W

HA8XX
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M'W
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W9NUF
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4X4FU
K.5UR
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N4YB
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IT9VDO
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12DMK.

" '"N6FX
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KL7AF
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18YRK,

,sa
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iee
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"00
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"00
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1134
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WSOUl
weco
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YU1SZ
K20LG
N2AIF

SM6CST

"OO

"""YT7WW
WB8ZRl

W7CB
YU2TY
4N7ZZ
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"'"I1POA
KL7AF
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IT9TON
PY40D

""""EA4KK
W2NC

K,D90T
12EDW

SM6DHU
SMGAJU

12TZK
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N6FX

""""""" '"mw
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K.E6KT
18WYO

lUSESU
AG2K
18lEl

WB8ZRl

CW
M'W

W1WAI

"'"N2AIF
F6HK,D

SMGAJU
W>'WM

12UIY
YU2NA
EA70H

" WG
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YU3NU
IT9TOH
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DJ1YH
WSQUl

TI4SU
OH3TO
121WM
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,""
""'1102

'"'",oee

"'"'00"
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'"'
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"'""'"~,

""'"~,
~,,.,
'''''"'"'"sos
see

""eso
eeo

""""""",
'"."."."
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1019

"""""'"'"''"~,
'"",
''"'",..
'"'"see

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

"WG
WGUlU

CTIAHU
WA2FKF

"'"XE1XF
G4SDJ

IK8GCS
DK5WQ
HK6BER
F1HWB

12WZX
IK2DUU
W60Ul
Y83CEV

N2AIF
K31 XD

CX68Z
WN5MBS

K8ZZU
KK5P

IT90NV
I3ZSX

l U1VK
W51lA

G4KHF
IT9JK.Y

""'"HA5LZ
K,N7K,

Dl2H8X
OK,lCZ
G4FAM
VE4CE

G3VOO
G4$SH
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JJ I FSK
YUZGIJ
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."
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'"'"'"'"'"see
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'"'"'"'"eos
."
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12EAY
F1HWB
YU2GIJ

VE3NUP
15ZTC

K1BAZIOVl
WA4WIN
OE1KJW

YU7RU
W91Al
vuaso
YU1PJW""",

KS3l
K,188

KC7EM
IK2BHX

K51C
W4WKQ

KY3V
were
N3KR

RB5MP
JE2GMO
IK2EeN

,"CG'
NK.2H
NEGI

KC2FC
K3UA

"'C
IK70Be

"''''IKIJEIM
V01AW

17UNX
YC7DF
OJIJAF
KB4HU
G40BK

KIJPVI
W,,~

WM>G
CTlCIR

K.AGZFX
lU1DWN
EA70H K
SMGCST
CTlOIZ

NM5Y
K5HT

IT9CUE

EASAR
G40BK,

NE61
G4UOl

osncw
WB8ZRl

WGJIE
G4MVA
YU3PG

K1BAZIDVl
,>=;w
KA1ClV

W""~

"""ISGFIC
KUIl$

PY4WS
WE2P
W9IAl
4X60K,
K,70 8V

5 Band WAZ #75
When you are in that big contest

and you hear someone endlessly
chanting "CQ OX," what do you think?
If you are Mico Avramovlc. you might
think that you are being called, YU7DX
being his callslqn.

Mica Avramovic , YU7DX, at the oper­
ating desk with one of his daughters .
Mica works a lot at OXandoften is out
in front in the competition. A few of the
large number of trophies he has won
can be seen. Forty meters was the
hardest for him to fill out. Mica has

gained 5 Band WAZ #75,

Mico not only hears them, but he
works them. He has gained 5 Band #75
to add to his 5BOXCC, 6BWAC, and
items such as those, Mica is an elec­
trician, 45 years old with an XYL and
two children . He works both SSB and
CW using a horizontal delta loop for
80, a vertical delta loop for 40, and a
TH60XX. He also has a vertical for 40
to 10 meters . Mico started out with
hornebrew gear, but after gelling into
things a bit he upgraded the home
station .

In gathering the necessary cards
for the WAZ Award, Mico found 40
meters the toughest to fill out. Mtco
has been licensed since 1962. He is a
member of the local radio club, Hero]
Pinki, in downtown Novl Sad. The club
has about 80 members.

Mico jumps in during contest
per iods at times, but mostly he
operates single-handed. However ,
when something needed is on a OX
net , there is no objection to going with
that flow .

90 • CO • August 1989 Say You Saw Ilin CO



,--

JY9SR to W3 FYT
lI.C4W 10 NC6J
lU1U to LU2CN
lWIElJl lO LU6H
OIllIOA 10 OH2BOA
msl to W96lOO
"lI' to H1Cl X
,un 10HB9CUY
mUM 10W8.AH
1'01IPlI$CW loPV1SL
RTIU to UT4UWV
RW3A to Ul4AZM
S79J10 K3ERO
S7UA lo W6YA
SO IOX to £A3AOC
Srzl'lIG.io Mlo PM Q IN
SX7R to SV4CPO
T3J,jS to VK9NS
TSCT toN4CT
rslfF10 I2VOP
TAlIIl: IOOJIUJ
TUNS10 IH5£YV
TUT; to KC4NC
T' 4ICE to F6FGO
TWI'u' lo F&E EM
UllIlllW 10 U02GKL
WZ ICWlo KA2DIV
VUTD10 KG6B
VULA 10 DJ5CO
vmu 10 KC8Jl.l
WI'IIUI 10 G4YLO
y......n to 1<.,1400
n . e10W3HNK
YJI 'YS IO JA.1M P
Z'C4WJ( 10WB&EY
lDHW10 W4H IU
nnwCHI lOVK2llCI-I
lSI Ml l0 ZS6PT

Butternut
Vertica ls

Moder HF6V

Bunernut"5 HF
vert-cars use

1'I1ghest..(} lunIng
errecus (not Ioss.,­

traps') to outperform
all multlband des'9ns

of comparable sIze'

· 60 . 40 , XI. 20 15 and ' 0 meW.
oulomal'" b.aO<l'''''Ch,''9

• ...00..", • •1 .... 11 aO<l 12 """ ....
a''''able _

' <>6 " ... .

I
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BUTIERNUT ELECTRONICSCD.
405 Enl M.t1t. I. Lockh. rt" TX 78644

QSl Managers
Robert A. Winters, K07P/NH2, reports

that his Cal/book address is no longer
valid. He can now be OSLed via 68 Betel
Palm , NCWP, FPO San Franc isco. CA
96630·1848.

3C2CRICWl to DJ90N
3D2ntOJ I' 41FF
UUID10 4X4HO
514WW 10 5B-CTI
' " 3TW 10 K3Z0
511.LT 10G40HX
5Tn 10 DUI'H
' flU, 10WB-Cl.HA
7P'5lR10 I SSVF
t$IIT U10 SKIKX:
911lIY lo VK2FAG
i M'Mf lo WE2K
i 05fF 10 WA9f'C1
9UAA10 W4FRU
USNH 10 DJ6EA
UW lo N5XX
ITHUS IO BY 1~

CII"C 10WMO'-'O
DILl!. 10M1£
EU'L IO WA81. KS
EM ST 10 Ul4UWV
EOl.l.QW euztoww
EOllWll IO uzy"ww
EMACS 10 UI9CWW
EU71 to UL8GWW
EYIAN IO UZ1NWA
EV4AW Io UA4WE
£WItLto UC1LWA
EWI C10 UC2ADX
EWilU to UB<lJW N
fH/ou n to OLIn
ftwM, 10 F6FNU
fT5EW IOf68FH
HQlI(l IO W89NUl
" lSIOS IO Hl1 ASS
....tJOIlIAS 10 OJ6MT
JAmJIJDI I0 JA.7BIJ
J THto JT 11(M
JX7tlfA 10LA2KD

FOf """"""'-' 1M , ......_ ,""," lor. _ _
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.~ /of ..... _.fkI"" ox....
•..."_he w""'..o\CfW>g .... lJO .nd
00 _ .....

• ...00_ uM' 10< 160 ,,0><1 30 Of 20
"",Ie..

·32 '''''I ta" . m.~ De toop ""'<l<I<l ''''
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The HFSB UButterf ly"rll
A Compact 2 Element Beam

for 2G-15-12·10 Meter.
Operate As A OJ·Pole on 17 Meters

• Unique design reduces ail
but not performance.

• No lossy traps; tull
element rad iates on
all bands.

• Turns With TV
rotor

. 19tbs.

----_....:.._-"
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~
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an hour forward and back ,checking if the
time is local and not UTC, etc. The man­
ager can postpone th is sea rc h until ac­
curate cards are handled, but a manager
should make an honest effort to lind a
contact before returning a card.

8. A manager should ob tain cards and
answer QSL requests in a timely manner.
Sometimes there w ill be a delay of a
month or so for printing or receipt of logs,
but a manager shou ld answer incoming
direct QSL requests with in a month or
two. A good manager will set up an on­
the-air sked to eliminate delays associat­
ed with mailing logs.

9. A manager should be considerate of
DXers who don't know how to OSL prop­
erly. Educa te these DXers as to proper
procedure . rather than insult or ignore
them. This will payoff for all managers
worldwide.

10 . A good manager will communicate
well . lelling the OX community know if
there w ill be delays due to cards being
printed , logs lost , or vacations. A manaq­
er should answer in a timely manner all
letters that include return postage .

The vast majority of OSL managers
worldwide adhere to these guidelines.
They have demonstrated that a manager
can provide an invaluable service to the
OX community, and not go broke doing
so. Perhaps it 's t ime to invoke OX(X Rule
12 (ethics) for OSL managers.

- - -
CO OX Awards Program

SSB
,... FR5lN "" OUI OZA

"" Tl2\.TA "" N8HUR

CW

'" WA6HYB '" 'O N

"" WA1JYWK

8SB Endorsements

"" VElYXI321 "" K2Jl.AI313

"" Zl3NSI32O "" WAAWTG!311

"" N7R01319 "'" """"""""" K.9IoIW319 "'" «ceecece
"" 11.1AGOr.l19 "'" WGULUI303

"" WlSFUI319 "'" «sezcca

"" II ZV1319 '" Tt2l.TAI281

"" laLCKI318 .. V£2ANEJ224

"" 1(!>OVCI317 .. H l SlNI211

"" N6"'HU1316 28 MHZ N8H UR

"" K3UA/3 14 3S11 MHZ KA.9TNZ

CW Endorsements

"" K9MI.l /320 are KA2(lIVI279

"" WIIIZl312 esc K2Jl.AI255

"" K3UA!310
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The l'oWth
Protection for your

ham-held!
If you drop your portable while
it's inside The FoWch., this
bouncy cocoon might save its
life!
Developed for cellular phones in

resilient neoprene
and nylon, the
stu ff from which
scuba-wet suits
are made,
The FoUch is
available for most

; full -size portables,
such as alllCOM
"AT' series, Ken­
wood TH-215.
Yeasu FT 727,

AEA OX and many more.
Accommodates all battery sizes.
You can swi tch from one battery
SIZE to another in a

Sii4ecg
; '~~

Hop to it. Gall your favorite dealer

or 1-800-72- POUCH

TOIaI~ 01 act.... COUIll'_. 320. The ba$iC: _'ll lM
!of lIlbs<;'ille'r1IlOCQ ill $<I FOUlO"«.08Cr'bers. ~ id10 InOf­
del 10~ lor the """ ..ed ...-...:.olle< ' Ite. .... lineae
.,cur latest co ....*'!llabel ..1ll~r~t_ EnclOO'M­
..... sloers are11 00 Upoat. noI ir>voMng!tle ....._ 01
allder i.'."*'- I,ee ""'-' an SASE is e<Il:Qed 'or c:onIIf­
....toon 01 lotal Rules and applicallon forms lor IN CO OX
" wardil P10gram ....y beoblilint<l tIy leJ'ldi1'lQ • !lu&,ness siZe,
No. 10 ,, ",,&lope, self-edd' essed and .,ampecl. 10 CO OX
Awa,ds M.Mg.." Billy Williams, ..aUF, 60x 9613, Jac ~sorl­

...'lIe. FL 32208 U S.A b x stat iOns must Include • •UII pOStage
lor , i ' .mall reply PleaS<! ma~a all crec ee payable 10 The
awards manaoe'

7. AOSLmanager will make a diligent.
thOrough searc h of the log before return­
ing a card marked "not in log." This in­
cludes chec king a day forward and back ,



REGULATORY HAPPENINGS FROM THE WORLD OF AMATEUR RADIO

FCC Releases Revised Amateur Radio Service Rules

T he FCC Commissioners have ap­
proved new Pari 97 Rules covering the
Amateur Radio Service. They were intro­
duced 10 a standing-room-only crowd at
the AARL National Convention held in
Dallas on June 3rd by FCC's Bob McNa­
mara (Chief , Special Services Division)
and Johnny Johnston, W3BE (Chief . Per­
sonal Radio Branch), both of the Wash­
ington, DC office .

The massive revision was necessl­
tateo because technological advances
and operational changes have made the
current Amateur Radio Service rules diffi­
cult to apply to modern amateur radio
communications. looking toward the fu­
ture. the Commission reorganized Part
97 of its rules to create a regulatory envi­
ronment designed to encourage modern
techniques . technology , and uses of
amateur radio,

Specifically, the FCC revised and reor­
ganized Part 97 in order to make the ama­
teur service rules easier to understand
and to provide a foundation upon which
future advancements in communications
can be incorporated into the amateur ser­
vice. The Commission also deleted un­
necessary, obsolete, and redundant rule
provisions,

The hoped-for 40% reduction in the
size of the Amateur Radio Service regula­
tions actually ended up being only a 25%
savings as the FCC went back to the
drawing board and confronted the many
issues dealt with by nearly 200 commen­
ters . Practically every section of their ini­
tial rule proposal had to be re-addressed
and revised.

Prior to this complete overhaul, Part 97
had not undergone a major restructuring
since 1951 , when most communications
systems in the service were using high­
frequency, hand-keyed telegraphy and
amplitude-modulated telephony. Since
then a number of emerging technologies,
such as single-sideband and frequency­
modulated telephony , VHF/UHF repeat­
ers , recotereortnttrc . satellite trans­
ponders , digital communications. televi­
sion , etc.. have become popular with

National Volunteer Examiner Coordina­
tor, P.D. Box 565101 , Dallas. TX 75356­
5101
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amateur operators, While rules have
been modified or added to accommodate
these technologies, the result has been a
" patc hwork quilt" of rules surrounding
an antiquated structure that is etten con­
fusing , particularly to a prospective
licensee.

Part 97 has now been restructured into
a format consisting 01 six subparts and
two appendices. These are:

SUbpart A: General Provisions, which
contains those rules concerned with Ii·
cense and station location requirements.

Subpart 8: Station Operation Stan­
dards, which is comprised of those stan­
dards which apply to all types 01 amateur
station operation.

Subpart C: Special Operations, which
contains the requirements that apply to
nonstandard operations such as bea­
cons, repeaters, auxiliary operation, re­
mote control of amateur stations and
model crett. and AMSAT, the amateur­
satellite service.

SUbpart D: Technical Standards. contain­
ing the remaining techn ical principles.

Subpart E: Providing Emergency Com­
munications, whic h contains the rules
applicable to operations in distress and
disaste r situat ions, along with RACES,
the rad io amateur civil emergency
service.

Subpart F: Qualifying Examination svs­
tems. which contains the requirements
for the preparation, administration , and
coordination of amateur radio operator
examtnattons-c-l.e .. the Novice and VEC
testing programs.

Appendix 1 lists the geographic areas
where the amateur service is regulated
by the FCC, and

I Appendix 2 lists volunteer-examiner co-
ordinator regions.

Subpart E, Providing Emergency Com­
munications , a new subpart , was not ori­
ginally specified in the FCC's Notice 01
Proposed Rulemaking released in April
1988. Dropped was the subpart entitled
"Fundamental Purposes of the Amateur
Service," which was incorporated
elsewhere.

The new rules combine the regulations
which pertain to an amateur station pro­
viding emergency communications with
the rules that govern RACES stations.
They do not , however , change the basic

principles or purpose of the amateur ser­
vice in the United States.

The FCC's "quiet hours" proposal to
simply grant the FCC authority to restrict
amateur operations to prevent harmful
interference without further stipulations
by far drew the most opposition from the
amateur community. The Commission
decided to keep the current "quiet
hours" rule imposing restrictions, as ne­
cessary, on the operation of amateur ser­
vice stations to eliminate interference to
home-entertainment equipment. The
FCC had initially proposed to:

(1) .. . remove certain specific time pe­
riods lor the imposition of restrictions
against amateur station transmissions;

(2) .. . remove the criteria that consum­
er receivers must be "of good engineer­
ing design, including adequate selectivity
characteristics" and;

(3) ... remove the 97. 131 requirement
that the alleged interference be tnvestl­
gated by the Commission.

The general prohibition against ama­
teur stations transmitting communica­
tions as an alternative to other authorized
radio services has been clarified to per­
mit emergency communications to be
provided. The new rules also permit the
use of amateur stations to provide com­
munications that relate to the public'S
safe observation and participation in pa­
rades. marathons, or similar public
events, if the principal beneficiary of
such communications is the public and
any benefit to the event's sponsor is
incidental.

Communications relating to the buying
and selling of amateur station appara­
tus-so-called "swap nets"-is also
permitted as an exception to the general
prohibition against business communica­
tions. The exception expressly forbids
such messages by those seeking to profit
from such sales or purchases on a regu­
lar basis. Another exemption is for com­
munications that assist journalists in fil­
ing reports. Such reports, however , must
not detract from the efforts of other sta­
tions that are actually engaged in provid­
ing emergency communications.

With respect to operator ncense exam­
inations, the Commission included in the
rules their policy that a Morse code re­
ceiving test alone is adequate proof of

Say You Saw It In CO
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KITTY SAYS: WE ARE NOW OPEN 7 DAYSA WEE K.

Saturday & Sunday 10 to 5 P.M.
Monday·Frida y 9 to 6:30 PM Thurs. to 8 PM

Come to Barry's for the best bu ys in town.

Computer Interfaces
Stocked : MFJ-1270B,
MFJ -1274, MFJ · 1224. AEA
PK-88, MFJ-1278, PK-232
WIFAX

AA 000 MI<ICI I1o'kl 5caMer 100
ch Co..rl 21·54 , 108-174,
408-512. 800-950 MfIZ

FT-767GX, FT·757GXlI, FT·747GX,
FRG-BSOO, FT·736R, FRG·9600,
FT·4700RH, FT·212/712RH, FT·470

Y es l.ao_ HT·.
A U ICOM OCO/ol, U18,H18. V1 00, U400

FT-23f73133/72~R le 2AT/1 2AT "''''''Of', MOTOROlA ,
FT41 1-81 1 1C02ATI32AT Y.o.£SU FTH 200!>12001

.....TE.......S FT_1 903111 1C2J.4GAT UHIN", fl fGf"'CY, KI~.
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~....~

METRON
KWHFMobll.

Amplifltf
Stocked

MAYWe Help You With the Besl in
Commercial and Amateur Radios?
Kitly WA 2BAP
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Soldering
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" Wlds
S"

KENWOOD
.. ~ . l.1' ~ ~

~7~ ~",
• ->.~ _ _ ----.,, _ . I

TSoWOS/AT, R-SOOO, R-2000, TS-94O SlAT , TM
231 ......431 ..... TM-25~ fR.7!il ..... K....
_ s.rw;. A.pM', TM-721 ..... T$-7111811 .....
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F\.UI(£ 77, I3,t5,ln..,' •
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Alpha 0.11. """'"
Productl
Stoeked

YoComlMlrage/Alinco
Tokyo Hy·PowerlTE SYSTEMS
Amplif iers &
SI8>. H T Ga in
Antenn as IN STOCK

MICROLOG-ART 1, Air Disk ,
SWL, Morse Coach

,-------,

AEA 14-4 MHz
AEA 220 MHz
AEA 440 MHz
AN TE NNA S

I
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MAIL ALL OROERS TO:BARRYElECTRONICSCORP.• 512 BROAOWAY, NEW YORKCITY. NY10012 (FOURBLOCKS NORTH OF CANALST.)

N Y k Cit ' LARGEST STOCKING HAM DEA LER
ew or y. COMPLETE REPAIR LAB ON PREMISES

"AQul S. Habla E.panol"
BA RRY INTERNA TIO NA L TELEX 12·7670
MERCHAN DISE TAKEN O N CONSIGNM ENT

FOR TOP PRICES
Mon.d ..~ -~"d..~ 9 A M. 10 6:30 P.M Thu' sd..~ 10 B P M
Salu,d..y &. Sundl ~ 10 A.M. 10 5 P M (~r.... Pa,k.nll)

IRTILEX·"Spring 51. Station" , Subw'yl : BMT­
" Prince SI. Stal;on" . INo."F" Train-Bwy Station"
BUI : Broadway 16 10 Spfing St. Path-9th SI .16th Ave.
StatlQn.

COMMERCI AL RADIOS
STOCKED: ICOM, MolOtG­
III. MAXO N, Slandard ,
Yaesu, We """"" munlcl·
palit,es, businesses, Ciyil
Del..nse, ere . Portabl". ,
m o b i l e s , b •••• • 'e ·
""ala....

All
SALES
FINAL

We Stock: AEA, ARRL. Alineo, Ameco. Ameritron, Arllenl'lll Specialists,
Aslallc , Astron. B&K, B&W, Bencher, Bird, Butternut, CDE, CES. CustTcralt.
Oaiwa,Eimac, Hanry, Heil, Hustler, Hy-Gain, lcom, KLM, Kantronics, Larsen,
MJF, J.W. Miller, Mirage, Nye, Palomar , RF Products , Saltlon, Shure,
Tempo, Ten-Tee. TUBES, Yaesu. VibropleK, Duplexera. Repeaters, Scan­
ners, RadiO Publications, Uniden, Kenwood, Malton, RFC.

WE NOWSTOCK COMMERCIAL COMMUNICATIOHS SYSTEMS

HAM DEALER INQUIRES INVITEO PHONE IN YOUR OROER & BE REIMBURSED

COMMERCIAL RADIOS .tocked" .ervlced on pr.ml••••

Amateu, Radio Courses Given On Our Premises, Call
Eaport Orders Shipped Immedl.tely, TELEX 12·7070

FAX: 212·925·7001



both sending and receiving ability. The
FCC confirmed that knowledge of all tete­
graphy characters is basic to sending
and receiving texts correctty: therefore ,
the Morse code lest message still must
contain all alphabet letters , numerals,
and specified punctuation and operating
prosigns. Test messages may, however,
be transmitted for a minimum duration of
five minutes rather than exactly five min­
utes as presently specified in §97.29(c).

The new rules specify the number of
quest ions that must be answered cor­
rectly on each written examination,
rather than a percentage of correct an­
swers. Administering volunteer examin­
ers (YEs) now have the authorization to
require expert verification that an exami­
nee with a physical disability requires a
reader or transcriber, other than the one
of the administering VEs. By another rule
change , a volunteer examiner coordina­
tor is not limited to designated regions in
the United States. All VECs may now co­
ordinate examination sessions in every
testing region-i .e., every VEC is thus a
national VEC.

The new Part 97 rules retain the "Defi­
nitions" section . Some terms used in the
amateur service rules have been short­
ened and simplified-for example , bea­
con, repeater , earth station, and space
station. The Commission also included
an exception to the prohibition on interna­
tional third-party communications . The
exception states that the prohibition does
not apply to a message for any third party
who is eligibile to be a control operator of
the station . Traffic may now be sent to
amateur operators in countries where
third-party communications are not
permitted,

Another exception applying to the time
limitation for a RACES drill has been in­
corporated into the new Part 97 where an
emergency planning official has specifi­
cally approved the drill or test. The good
amateur practice requirement has been
consolidated with the requirements con­
cerning frequency selection, frequency
sharing. and malicious interference. Al­
so, under the new rules a representative
of a foreign government is not barred
from holding a reciprocal permit .

With respect to repeaters , the new
rules deleted the requirement that opera­
tion be discontinued within five seconds
after cessation 01 radiocommunications
by the user stalion. Also deleted was the
restriction that a repeater cannot trans­
mit on more than one channel from the
same location.

Additionally , the Commission clarified
the permissible emission types to be used
by amateurs, new easy-to-understand
designators being adopted. Included or
clarified were many other policies con­
cerning amateurs that have evolved over
the years as interpretations of existing
rules . For example, it included the ex­
isting policy concerning state and local
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regulations governing the height and
placement of amateur antenna structures.

An unanticipated and surprising
change is the inclusion of PRB-1 in Part
97. PRB-1 is the September 1985 FCC
preemptive declaratory ruling that state
and local regulation of an amateur station
antenna structure must reasonably ac­
commodate those communications and
must constitute the minimum practicable
regulation to accomplish the state or lo­
cal authority's legitimate purpose. PRB-1
now progresses from a declaration by a
federal agency 10 a full-fledged govern­
mentlaw.

At this writing , the complete text of
Part 97 rewrite is not yet available . It is
currently in the process of being typeset
and will be officially released shortly
through the Department of Commerce.
This report has been completed based on
information obtained from the Commis­
sion's press release and other informa­
tion discussed at the FCC Forum at the
ARRL National Convention .The new Part
97 becomes effective September 1, 1989.

It is estimated tnat aboul 20 % of the
Questions on Rules contained in the pres­
ent amateur radio license examination
question pools will have to be changed.
The Volunteer Examiner Coordinators
are in the process of addressing the rule
changes and new Part 97 replacement
Questions are being developed. We plan
to have complete low-price Part 97 Manu­
als available detailing the new Rules.
More on this next month.

Special Callsign System Vetoed!
The FCC has decided not to initiate a

special amateur radio canstcn system
administered in the private sector . This
was a major announcement, since many
amateurs were waiting fo r a mechanism
by which they could obtain a calisign of
their choice!

The proceeding began more than
three years ago when the FCC received a
June 17, 1986 teller from the American
Radio Relay league expressing an inter­
est in finding a way by which requests for
specific callsigns for amateur stations
could be honored through a system ad­
ministered in the private sector . In re­
sponse to that letter , and to numerous
other requests from the amateur commu­
nity, the Commission issued a Public No­
tice (PRB-3)on February 3, 1987 request­
ing comments and proposals to deter­
mine whether an amateur radio causrqn
system administered by a Special Call
Sign Coordinator (SCSC) from the private
sector could be implemented without ad­
ditional costs to the FCC.

The Commission also proposed to
completely scrap its present (circa t 978)
caltsign assignment system whereby am­
ateurs Qualify for shorter-and more de­
sirable-callsign formats by upgrading
or a different callsign (in the same format)
when an amateur changes mailing ad-

dress 10 a different region. All new call­
signs, regardless of the licensee's opera­
lor class, were to have been systemati­
cally assigned with a 2 x 3 format from
the NA-NZ prefix block. That block had
the capability to provide over 4.5 million
canslqns.

The Commission proposed that the ac­
tual amateur station licensing tuncnon .
including the assignment of an "official "
[primary] callsiqn. would continue 10 be
performed by the FCC, consistent with its
statutory licensing responsibility. Upon
request of an individual licensee, how­
ever, an sese would then assign one or
more supplemental " special" [second­
ary] callsigns to an authorized station .An
administrative cost would be collected by
the sese for the issuance and mainten­
ance of these cansiqns.

These special caUsigns could then be
used in lieu of the Commission-assigned
causiqns during the station identification
procedure. The sese would then be re­
qutred to have an " on-line" computer ac­
cess system whereby the FCC would be
able to relate the secondary callsigns to
their primarily issued callsign for morn­
taring and compliance work . Thirteen
groups, including The Radio Amateur
Callbook, Buckmaster Publishing , Forest
Industries, theARAL, and the Central Ala­
bama and W5YI VECs, did apply to be­
come the Special Call Sign Coordinator.

The ARRL asked for a comment lime
extension from April to July 1987. Meet­
ing in Atlanta onJuly9-10, League Direc­
tors supported the issuance of specific
callsigns to amateurs but (completely re­
versing their June 17, 1986 letter) felt this
should be a government rather than a pri­
vate-sector function. The Directors did,
however, vote to submit a contingency
proposal to be the SCSC providing that no
other organization shared the duty with
the League and providing the cost of the
program was totally recoverable. The
ARAL made it clear that it did not wish to
participate in another program (such as
the VEC System) where other groups co­
operate in accomplishing a common goal.

The FCC staff completed their recom­
mendations on the matter in early 1988.
The issue remained before the Commis­
sioners for more than a year . They finally
ruled on May 31. The fact that the League
was reluctant to be the sese probably
killed the matter. The official release
gave a different reason. "Alter carefully
considering the comments, the Commis­
sion finally concluded that a special call­
sign program-even one administered in
the private sector-would require the di­
version of significant resources thai are
essential to the timely and efficient pro­
cessing of applications for new and up­
graded amateur licenses. Under these
circumstances , the FCC concluded that
a special causiqn system is not in the pub­
lic interest. Accordingly , it terminated the
proceeding."
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[FREE oo;'bijjie'tin~ooi3;;-l
I information ... to improve I
I your signal coverage, . . I

I
I by eliminating distortion caused by II

I ......-- re-radiated signals

I
.HilJlJIluW

,...~_. Flexible, electrically transparent I
~-I Phillystranll guys completely I

I isolate a tower-guy system I
tromthe antenna field .

I These high-performance I
I tower guys eliminate I
I maintenance and the hidden I
I damage caused by white-noise arcing . I

They also provide a neater tower appear-
I ance with no troublesome ceramic insulators . I
I I
I N_ I
I II SHeet or P.O. Boll I
I City State Zip I
I ':P1J1l1j:1JnuJ I
I UlJiiUROPEWOIICSIU-s.0 )..c. I
I 151 COM MERCE DRIVE I
I

MONTGOMERYVILLE, P... 18936 U.S.....
TELEPHONE: 2151368-6611 TELEFAX: 21 51362·1956 I
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*THE CURE IS:
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Propagation
8 monthly fea'urB by
GEORGE JACOBS. W3ASK

THE SCIENCE OF PREDICTING RADI O CONDITIONS

A ccOrding to worldwide daily sunspot LAST MINUTE FORECAST meter openings should be possible, parti-
observations collated by the Royal Ob- D_y·fo-O,yCOl1dlrlofl. &'ptI<:I.d lor Augu.f 1989 cularly during the afternoon hours.
servatorv of Belgium. the median value As September approaches. conditions
for April 1989 was 129. Daily values & ".c,-.1S~,..IOlll. /lly on all three bands should improve during
ranged from a high of 185 reported on Prop.g.lIon Inde•... •••.. ''I '" '" '" the daylight hours, but expect the bands
April 8th to a low of 92 observed on the Abo". Norm.l: '.2, $, 7. to close somewhat earlier as a result of
13th. The corresponding median level of "-,, • • , c

the increasing hours of darkness.
10.7 em solar flux for April, as repo rted by

High Norma l:3-4,6, 8, 10, 13,
From sundown to midnight expect1g, 21,27,30-31 • , c CoO

the Algonquin Radio Observatory in QUa- l ow Norma l:9, 11·12, 17·18, good OX conditions on 20, 40, and BOme·
wa. Canada, was 190. 20,22,28 ., ,~ Coo 0-' ters. It should be a toss-up between 20

The median level of sunspot activity Below Norme l: 14, 18,23,25 ,-C CoO 0_' e and 40 meters for top honors.
observed during Apri l increases the 12· DI.lurbad: 15,24 CO, 0-' , , From midnight to sunrise the best OX
month smoothed sunspot number to 125, WhMe l"fWC'M ~1f1fIJJlquality I,: A_ Exce l'-nl opening, band should be 40 meters. Expect plenty
centered on October 1988. A smoothed e.eapUona lly "rong, "eady algna la grealar lhan S9. of OX also on 80 meters, and 20 meters
sunspot number of 174 is forecast for B-Good opening, modar"aly . Irong .Igna l. nrylng b.. should remai n open to southern and trop-
August 1989 as the present cycle conttn- Iw..n 5& and S9 +, wllh lillie lading or nol... ical areas during this time period as well.
ues toward a record , or near-record, C _Falropenlng, . Igna l. belw..n moderelaly . lrongand By late August it should also be possf-
maximum, which is now expected to oc- Wllk, ¥arylng belw..n S3 a nd 5&, wllh . ome fad ing

ble to work some OX on 160 meters duroa ndnoi.e,
cur during the first quarter of 1990. A cor- D-POOI" openi ng, with wllk a lg nal. n rylng be lwaan SO ing the hours of darkness. Conditions on
responding 10.7 em solar flux level on the and S3, a nd wlfh con.ldarllbla fad lng and noln . this band, as well ason 40and 80 meters,
order of 220 is forecast for August. E_ No o penlng e.plH:la<!. tend to peak just as the sun begins to rise

Figs . 1 and 2 depict the present course 3dB perS· Unlt. on the light, or eastern side of the path.
of Cycle 22 to date, and predictions HOWTO USE THIS FORECAST

VHF Ionospheric Openingsthrough April 1990, as made by the Space
1. Find propIfIIItlon Imht" ...ocilled wllh partic ular

Environmental Services Center, NOAA, band opening from ~atlon Chert. appearing on August should be a very active month
Boulder , Colorado, lhe following P'll" . for meteor showers, with at least five dif-

The National Geophysical Data Cen- 2. Wllh tha propegillon lna.x, u.e the abo¥a ta ble 10 lind ferent ones expected to peak during the
ter, NOAA, also in Boulder , is calling for lhe a 'peeled IlfIna ' q uailly ...oclated wllh lha band

opening fora ny day of the month, Fore..mple, a n open· first three weeks of the month. At least
Cycle 22 to reach its maximum during Ing .hown In tha c harta with a fNVPIf1a flon Index of 3 wIII one of these, the Perseids, should be an
March 1990 with a smoothed sunspot bae.callani(A)on Auguat 1atand2nd,good(B)onlhe3rd intense shower with a great deal of acti-
number of 190 (± 42). a nd 4th. ,"cellen l (A)on lhe 5lh. good (B)on the 6th, ate.

vitv. It is expected to last for five days,

August OX Conditions with maximum intensity likely to occur
during the afternoon of August tzth . Max-

Late August and early September are imum periods for other meteor showers
days when OX forecasters usually like to expected during the month are August 5,
hide! This is the most difficult period for again during the late afternoon and early 12,18.and20.
which to make accurate predictions be- evening hours, although the band should Ionization produced by the thousands
cause conditions can change drastically remain open for OX to one area of the of meteors expected to enter the earth's
from day to day .On some days conditions world or another just about around the atmosphere during these showers, par-
on the HF bands will sound much as they clock on most days. Some fairly good 10 ticutatly during periods of maximum ln-
did during June and July, typically sum-
mertlme. On other days they will sound
more typically fall-like, with somewhat
higher daytime and lower nighttime us- Smoothed Sunspot Number
able frequencies. Since this is a period of

240
transition, this month's OX Propagation Observe<! value • ~~H·N.

Charts cover only the one-month period -.210 Srnoothe<! observed •
from August 15 through September 15, valu& -• •

Predicted va""
rather than the usual two-month span. "0 -,. ~ .. Pradlctlon Interval

" •Short-Skip Charts for use during August " ,90 % I h. ~ ~ ~• "0 ..- H _ _ _ ~ H¥ ·

appeared in last month's column. • •D • • •
Good OX openings to most areas of the E -.. .- \-, "0

world should be possible on three bands z r:during the daylight hours , 10, 15, and 20 " 90a

"'(meters. Fifteen meters is expected to be
a

"c 60the best of these bands for most of the J

'" .\,jVdaylight hours. Look for optimum OX 30
openings on 20 meters for a window of
about an hour or two after sunrise, and 0

oet ." .~ '"" ,~

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

11307 Clara Street, Silver Springs, MO
20902 Fig. 1- Cycle 22 progress and prediction (smoothed sunspot numbers).
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ComTek ACB·4 Phased Array Switch
ComTek makes phased ~erhcal arrays

EASY. Now anyone can have a verneet array
tner REALLY works! On 160M or SOM or 40M
or even 20 meters. Hear what YOlJ '~e been
missing_ Get gaio AND fronHo.t)ack at the
throw 01 a switch-in FOUR directioos.
The ACB.... Ph. sed Arr. y S witch . , . ,
11PIO'~' UM -'1tC1 phning .ndcurrMl. o.plil lor ..

.1._nI4 SOUARE-or·2 .......", ..... ' • .
2) c~ tIM *"ole band. bolt'l phone & cwo
3) UM wilt> 1.14 ....,~• •ground-pbl_,.tc .
41H_ 1es > S KW
5) Only S2e5complel• . '1'.... r....t on/-, ll'O'~

..,tenftN; .rId eveA.
Call or send SASE for in fo.

ComTek
1 Ci der Mill Ln.
Upton, MAo 01568
(508) 52!J.&330

­' ",
•..

Fig. 2- Cycle 22 progress and prediction (1 0.7 em solar f1UlC) .
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DOUG HALL ELECTRONICS
VOle! Department

815 E Hudson sneer
Columbus. OhIO 43211

(614) 261 ·8871

4 Channel Signal·lo·Noise vcrer
• f '~_10 32O\>Me1Oy MtAlldonQ e,,'d$
• eon,.......,. Volm\l
• LEO Inda'(lf$O' COf'l ond Voted~
• 1luoIt·.,c"lotJfalOo'
• IItmolr VOlellIO(lot,OIOo'$ _ (luI

• 4·" . 6 000bI0 Sdecl GoIol Plated 44 ,., c,,'d

• IItmolro.s- InlMtts.-
Built. tes ted and cah ~ra ted w,!Il manual

S350,00
I tlef)hone ,,,te, fiICt no",' avadilblt
for mort onlormaloOn UIl or .. file

THE MULTIPLE RECEIVER SOLUTION

WA IGHTAPES: lSInce 19761 Un<:ond,\I0nally g..........
teed """"'" Code PriKloce on 60 mIn. ca..seltll l~
!le9,.......s2-lape set 5 .....PM $7 90. Also 3. •. 5.~. 10, ._
9- 11. 12-1. , ' • . 16-20. 22. 2.-28 WPI,! Spec:,ty PI,,,n "
lAnguaoe Of Code Groups ,1,1$0 pl",,, lang only e:
»35.~.~. f CC type tests : !H!i. ""2. 11 11.~

., 1:)-1• . 20-2. ca.11 $lgns. 12-1 5. 20-2. Nos 5- 22. 1J. IIl.
0- 1$-2. Che<:~ . M!C. VI sa $3.95 e . PPO 1St cia" USA

• Can. Pr,nted Ie." add S 50 per tape Can . nyli .....
~ .,. Ins lan' s.M<:. IJ.,

~'l>".J,'" PH ' 517-4&l-919ot WRIGHTAPES "0",
m E Jac~5O<l C3 • lanSIng. MI 48906

PINse send,,1_i"Qtli""di<ece ly_
August 15 to September 15. 1989
TIme Zone: EDT (24·Hour Time)

EASTERN USA TO:

tensity, is expected to make possible nu-
merous meteor-scatter-type openings
over several hundreds 01 m iles on the 10,
6, and 2 meter bands.

AlthOugh on the decrease, fa ir ly Ire-
quent spcradic-E ionization is expected
to continue during August, resu lting in " " '" <. 90
some good sho rt-skip openings on 10 and o,I" , ,, , s "',, ,,, ' s ",,,I,, , s M"le <s

6 meters over distances of approximately N" s ,,, , n )9 15(11 08·10111 09 15 (II 19101 11

600 to 1300 miles . During periods of very .~ C"nl'il' 1') t5 10'1 '5'6,0'1 10 0'1 10'.
~ .. rope 1518;31 16 III '3) 0'1 <'2 (31

intense and widespread sporadtc-E ioni- \ N" rt n 1819 m 1'813 14) <'2 Ot (4)

zetlon . two-hop openings may atso be
4, ' '' c a 192'0111 l.l 03 ,J) ') 102(31

03~ 10'1 0203 '0'1

possible up to distances of about 2600 lY.>·01 13) 03 1)1 (1)

07 09 m 100' 1 (1) ·

miles . An occasional opening on the 2 O'I<'2l<'\'

meter band may also occur during Aug-
<'2 00 (3) '
00 01 10') '

ust . over distances ranging between ap- 0 1 03 (11'

proximately 1000 and 1400 miles. While ~o"n..'n 12 15 0lI1(l1 " 09 14 (I) 20 0'1111

this type of short-skip propagation may
Eu·ope .~ ' ')·14 m 1 ~·16m 21 20' 121
Euro pean 1416 131 Hi 19 (3) 20'00 (3)

occur at any time of the day or night our- USSR 16-1 / 121 1920,0') 0001 m
II IS III tO n II) 0 103 (1)

ing August. there is a tendency for spore- 20' 0 1121 0' 1 00'111·

dic-E ionization to peak between 8 a.m.
0 1 06 111
I1fi 09 121

and noon and again between 6 and 9 p.m. taste rn 12 10111 0111 0 (1 ) 0 1 09121 \90' 1 II I
local daylight time . M.'dl' ''' 101),2) 09 16 (1 1 2100 121

Auroral displays produce ionization in 'anean & 1) I';; l4 1 1617(2) 000 11 11
M .d1lc ' 6 19 131 17 20 (3) 20'00111"

the earth's atmospherewtucn is often ca- biOSI 18 ,",, 121 20 23 ( 4)

pable of reflecting VHF radio signals over
1');>01 11 eaoo 131

00 02121

distances upwards to 1,000 miles or so . 0207111

Auroral displays and associated eurorel- \'Ij ~ s l (' , n 1211111 OIl 10 11) 1316111 ' \111 ( II

scalier propagat ion are most likely to oc-
4, f" ca ' 7 19 121 I(J ,''' (1) 16 17 (21 2101111

19 20 11 1 , .., 11 (31 17 19 131 0103111

cur during August when HF conditions 172 1141 19 01 14) 2101111'
2123131 02 1)1 (3)

are Below Normal Of Disturbed . Check 2301 121 1)I06 121

the Last Minute Forecast appearing at
0103(11 06(9 11)

the beginning of th is column for those EaSle,n 16111 11 09 12 P) 13 ,1)111 2101 (1)
& Ct>nha' 17 19 121 12 ' ''' l21 16 18 10'1

days that are expected to be in these ca- "",ca 1920111 '''' 1113' 18 19 131

tegories during the month. 11 19 141 1922 14 '
19 20 13' 20' 00 (31

There is a fairly good chance for some 20 2 1111 00 0 2 121

6 meter transequator ial (TEl openings
21<'21 11 020'> P\ --

during late August, w ith conditions ex- Cent,.. 10-1211 1 l»10 P I 07-(1811 ) 06-08 C1I
& Soul" 20-22 111 la-12 111 ()8.10121 20-0'2 PI

peered to improve considerably by mid- ....ll'. 12 13 (11 10-10'1' )

September . The optimum times for TE
18-20 (1 1 18-20 11)

""2<" 2O-22l71
openings between the U.S. and Lat inAm- "n iH ".(p II '

er ica should be the early evening hours , Sou'"",n 09-11 111 08-11 (11 oeoe ,,, 2122 11)

shortly before and just after sundown. TE AI,~ 11 I~ l21 11 13 III 08-1"' 11 ' 22-00 III
1~17 11 1 13-14 (31 '~I8 111 QO-()2 (11

openings favor locations in the southern 14 16 (4) 18- 21 131 2:H11 1W

t ier states , although some may be possi-
16-17 e31 21-22 111
1718 C21 22-00 111

ore to states farther north. 11-1911 ) coca Il'.,.. ..
73, George, W3ASK 04-(l1; I"

Say You Saw It In CO



Soulhern 09· 1111) 08.Q9 (1) 06-06 (2) 20-21 (1)
Afric . 11-13 (2) 09-11 (2) 08-15 (1) 21-23 (2)

13·15 (1) 11·12 (3) 15-16 (2) 23-00(11
12·14 (4) '6--19 (3) 21-0(11)'
14-15 (3) 19-21 (2)
15-17 (2) 21·23 fIl
\7·18 (1) 2J.03 (2)

03-06 (1)

Cenl,al & 09· 11 (I) 08.Q9 (1) 06-\l7 (1) 508 (1 )
Soulh 19-21 (1) O!J- l0 (2) 07.Q9 (3) 19-21 11l
A, ia 10-11 (1) O!J- l 0 (2)

18-19 (1) 10·" (1 )
19·21 (2) \7-19 (1)
21-2311l 19-22 (2)

;t2.(J2 (1)

Soulhe~st 12-14 (1) 08.Q9 {I) 06-N (1) O!i-CB (1)
As i~ \7.19(1) 09· 12 (2) 07-09 (2)

12·16 (1) 0!J-1 3 (1)
16--18 (2) te.sc (1)
18·20 (3f 20-23 (2)
2O-21121 23·00 (3)
21·22 {I) OO.(J l {2}

01.(J21 1)

Fa' Eas l 16·20 (I) 08-10 (1) 19·27 (1) 03.Q6 (1)
13-15 (1) 22-23 (2) 06.(J7 (2)
15-17 (2) 23-01 (3) 07-CB (1)
\7·18 (3) 01·03 (2) 06.(J 71W
18-2(l (41 G3-06 (I)
20-21 (3f 06.(J7 12)
21·22 12) 06-09 (3)
22-23 (I) 09-11 (2)

11-13(1)

Soulh 10·12 (1) 07·11 (1) 07-09 (a) 23-00 (1)
Pac ltic 12·17 i2l 11·17(2) O!J-l 0 (3) 00-01 (2)
&. New 17-18 13) 17-19 (3) 10-13 (2) Ol.(413)
Zealand l B-194) 19-21 (4) 13-18 (1) 00I.Q6 (4)

19·20 (3) 21-22 (3) , 8-2(l (2) 06-(1 7 12)
20-21 (2) 22-00 (2)

20-22 131 or.ce (I)
21-22 (1) 00-02 (1) 22.(J2 11 23.(}1 (I) '

02.(J.4 (3) 0 1-O!t (2)"
00l .(J7 (2) 0!i-06 (3)'

06.(J7 (I)'

Auatr.... O!J-l1 (1 ) 09-11 (2) 07.Q9 (41 02-G4l1)
15-17 (I) 14·15 (11 09·10 (3) 00I-D!'> (2)
17·18(21 15-17 (2) 1(1.13 ,2) ~7 13)

18'19 (3) \7·1911 ) 13-19 11 ) 01.Q6 (1)
19-20 (2) 19-20 12) 19-22 (2) 001-05 ru-
20·21 11 ) 20-21 14) 22-00 13) 0!i-06 (2) '

21·22 (3) OD-03 18) 06.(J7 (1)"
22·23 (2) OJ.O!> (3)
23-00 11) 05-07 121

Say You Saw II In CO

1. Use Cha rt app'op<iale 10 you r Iran smillel local io'l ,
The Eas,e rn USA Chart c an be uHd in Ihe 1, 2, 3, 4. 8
KPa , KG4 ~ nd KV4 areU 1'1 the USA a nd adjacenl c all
area, i'l Canada; Ihe Cen lrel USA Chart in tr.e 5. 9 a nd 0
~'an; lhe We,lern USA Chart in lha 6 and 7 araas, and
wilh some wha t len acc uracy in lhe KH6 and KL7 a ' au

2. The p'edicled limes 01 o penings a re tOund under
lhe app'o p' iate me Ier band column ('0 lh,ough 80
Mele'S) 10' a partic ula' OX region, as s ho wn in lha le tt
h~nd column 01lhe Charts_ An • indica les Ihe best time
10 Iisle n for 160 me l", o pefllngs.

3. The p rop.galion '"der is lhe num be' lh~I ~ppears in
() alt a' tha lima ot each pred icled opening. The Ind,,' I,,·
dicales lhe num be, of da ys during lhe mo'llh on which
lhe opening is a . pecled 10 laka p lace a s 'o llows '

(4) Opening s hou ld occ ur on mere tha n 22 davs
(3) Opening sho uld occu r between 14 and 22 d ay,
(2) Ope ning shou ld occu r between 7 a nd 13 da ys
(1l Opening s hOuld occ ur on less than 7 days

ReIe r 10 lhe "Lasl Minule Forecas~ " at tha be"lnning 01
lhis column fo' the aclu~1 da les on wh ic h an openIng
wllh a ,pecl fic propag.tlon in"• • is likely 10 occur , .nd
lhe si"nal qualily l h~1 can be a ' pecled

4_ Time s shown '" Ihe Charts a re in lhe 24-llour
syslem, whe' e 00 I' midnigh l; 12 ie noon; 01 ie 1 A. M.; 13
13 1 P_ M_ elC. Appropfiale d.y/,gM time is used ,nOI GMT.
To convert 10 GMT, add 10 Ihe limes shoown in lhe ap·
propriate chart 7 hour s in POT l o ne , 6 hou,e In MOT
zone. 5 houls in COT l o na , and 8 hours in EDT lone. f o r
e . amp le. 14 hours in Wa s hing IOn. O_C _ie 18 G MT. Whe n
it I, 20 hours In Los Angelas, II 1803 GMT. etc.

5. The chart s are baaed upon a Ifansmitted po wer of
~w~lI s c .w_ , or 1 kw. p_e.p. on s ide band. inlo a di pole
anlenna quartel·wavelength above g,ound on 40 and 20
me Iers, and a wavele ngt h ~bove "rOUnd I!I ~nd 10
melers. For each 10 db gain a bo.. lhese ,efel&nce
leoels, the propagation index will InC' H ae be one le ltel
for eac h lOdB 1088, il will lowe, by One leoal.

6. Propag allon da la con lalned I'l lhe Charts has been
p'epared trom ba sic d al ~ pub lished by the Inslilule lo r
Te lecommunlca lio'l scieoces 01 the U.S Dept o f Com·
me,ce, Boulde'. CoIO'adO. 60302

HOW TO USE THE OX
PROPAGATION CHARTS

Time Zones: COT & MOT (24·Hour Time)
CENTRAL USA TO:

to .- '" "'''''Me ie rs MeIe rs Me Ie rs Me le ls

Wesle rn 10-13 (1) 09- 10 (I ) 08-13 (II 19-21 (1 )."" 10·1212) 13-1612) 21-2212)
Europe &. 12·16 (3) 16·1713) 22-00 13)
No rth 16·17(2) 17·21 (4) 00-02 (21
At" ca \7-18 (1 1 21-23 (2) 02-03 (11

23-01 (11 20-22 (lI"
001-06 (1) 22-00 (2)'
06.Qll12) co-oatu-

No ,the rn 11·13 (1 1 09·10111 01.Q6 (1) 19·20 (11
&. Cenl,al 10-13 (21 06-09 (21 20-00 (2)
Europe &. 13-15 (31 09-'2 (11 00-02 (11
Euro~ean 15·16 (2) 12·15 (21 21-00 (I)'

"" 16·\7 (1) 15-18 (31
15-18 (3)
18·19 (2)
19-22 11 )
22.(Jl I2l

Easl ern 11-1 3 (1) 10-'2(11 06-ll? (11 20-23 (1 )
Me.M e r- 15·17 l1l 12·14 (21 07-09 (21 21·27 (11'
lanean &. 14·16 (31 0!J-16 (1 1
Middle 16-- \7 (21 16-18 (21
East 17.18 (1) 18-22 (3)

22-00 12)
00·02 (1)

We stern 10-14 11 ) 07-10 (1) 13-15 (I) 19-22 (11
A ! nc~ 14-1 712) 10.13 (21 15-11 (2) 22-00 (2)

\7·' 8 (1) '3-15 (3) \7·20 (3) OO.(JI (1)
15-1 9(4) 20-00 (41 22-00 11)'
19-21 (3) ocoa (31
2 ' -23 (2) 02-04 12)
23-00 (11 00l·06111

Easle ,n &. 14·16 (1 ) 100 , a (1) 13·15 (1) 20-00 (1)
Cenl ral 16-18 (2) 1415 (2) 15-1 B (2)
At, ica 18·19 (I) 15·16 (31 18·19 (31

16-17 (4) 19-21 (al
n·1 A(3) 21·23 (31
18' 1 ~ (2) 23-00 (21
19-20 (') 00-02 (1)

Southaasl 1B·21 11 ) 0!J-12 (1 1 06.(J l (I ) 06{16 11 )
A, ia 12·16 (2) 07-09 (2;

16--19 (11 09·12 (1)
I ~21 (2) 19-21 (1)
21-22 (1) 21·23 (2)

23-02 (1 )

f ~1 E~SI 111-20 (1) 0!J-1l ~2) \7·20 P I oe-ce (1 1
16·18 11 ) 20-22 (3)
lB-20 12) 22-00 (2)
20-221\) coos (11

~(21

06-06 ~31
06-10 (2)
10-1 2 j1)

South 09-14 (1) O!J- l0(1} 14-20 (1) 01.(J2 (1)
Pac ific 14·18 (2) 10-1 2 (2) 20-22 (2) 02.Q3 (2)
& New ra.ao (3) 12·16 11 ) 22.(J I (3) 03-06 (31
IHt~nd 20-21 (2) 16-18 (2) 0 1.(J414) 00-08 (2)

21·22 (1) 18-19 (3) 00I -0~ (3) 06-09 11)
19·21 (41 05.Q6 (2) 03·0~ (1)"
21·22 (3) 00-09 (3) 05.(J7 (2)'
22-23 (2) 09-10 (21 J7{16 (11"
23·0111\ t01 2 (1)

.....sl'alasl~ 09·1\ (11 09·10 (1) 05.Qll (2) J3.Q4 11)
16-18 (1) 10-11 (2) 08-10 (3) 00I.(J7 (2)
18-2(l (2) 11-12(1 1 10·12 (2) 07.(18 (1)
20-2211 ) 16·18 (I) 12·\7 (1 1 ()5..(J7 (11"

lB-2(l (2) \7 ·19 (2)
2(l·22 (3) 19·22 (1)
22-23 (2) 22·01 12)
23-00 (1) 01.(J514)

CarIbbean. 09-1111 ) 07-CB (1 ) 06-\l7 (31 19-20 (11
Cenlral 1\ ·13 (2) 06.(912) 07-10 (41 20-21 (21
Ame nc a 13-15 (3) 0!J(121 4) 10-11(3) 21·23 (3)....,- 15-18 (41 12- 14 (3) 11-1 5 (2) 23-03 (4)
Coun lries 18·1912) 14·21 (al 15-17 (3) 03-05 (3)
o f Soulh 19-21 (1) 21-22 (31 17-03 (al ~(2)

Ame,ic ~ 22·23 (2) 03-O!i (31 06-\l7 (11
23.(J lI1) 05-06 (2) 22·23 (11'

23-05 (2)·
0!i-06 (1l"

Pe'u, 06- 10 11 ) 01{16 P) 10-16111 20-21 P I
Bo livia, 10-12 (2) 08-11 (2) 16-18 (2\ 21·22 (2)
P...~uay. 12-14 (11 1\·1511) 18-19 (3) 22.Q3 (3)
Brazl , 14-16 (2) 15-16 (2) 19.(J2 14) 03-()5 12)
Chile. 16·17 (3) 16-1B (31 02.Q4 (3) ()5..(J7 III
A,gent ina 17-18 (4) 18-22 (al 00I.(J7 (2) 22-00 (1)'
&. UrlJll uay 18-19 (3) 22-00 (31 07-09 (3) ooc- (2)·

19·20 (2) 00-01 (2) 09·10 (21 04.Q6 (1)"
20·2 1 (11 01.(J21 1)

McMu rdO 16·\7(1) 12-11 (1) 16-19 (11 1)1-()5 111
Sound 17-18 (2) 17·19 (2) Ig-22 (2)
AnlarChc a 18·1911) 19-21 (3) 22.(J2 (3)

21-2212) 02.(J5 12)
2223 (1) 0!)-08 (1)

07-09 tl l

(713)879·7164
FAX 713·879·9341

00·21019913
1JG-21B19913
1JG·1.wAN
OO~~

" SpeclllUsl ln RF Connectors lind Con"
PartNo. O..cnp"o~ PriCo
PL-25W$.t. UHF loI... " "O"Ol IO, USA mad. $ 70
PL-2SIlIST UI1F 1oI.'. Silvor Tonon USA 1.50
UG·21D1\J N Mol . fIG-6, 213. 21 o oelta 3.25
UQ·216/U N loI ol. RG-6, 21 3, 2", !lIngo 500
991 :lIPIN N ..... Pin lc, 9(l13.l1066, 621'

Fit. \/G·21 DIU I. UG·21 BlUN'.
N MI lO for FtG-lI ...,ln 9913 Pin
N 101 .1. lo r RG-lI ..I,n 119.3 Pin
NMal. 10 50·23\1. Tellon USA
N F....aI. to Pl ·25\!, T.II"" USA

Electronic Repair Center
Servicing

Amateur Commercial Radio

The mosI complete repair facility on
the East Coast.

Large parts inventory and factory
authorized warranty service for

Kenwood, leom and Yaesu.

osi,s by

W4MPY
Wayne Carroll
(The est Man)

682 MI. Pleasant Road
Monetta SC 29105

The R.F, Connection
213 North Frederick Awe.. '" CO

GaIthersburg, MD 20871 • (301) 840-5471
Prie.. do ""r 1""llKI.stIlPP'"Q I>M ate.~r1<> C~jIe

VlSA/M G, ..., 4 '>1., UPS COD MId 13 .()Otorrle '

MISSION CONSULT1NG,INC.
MISSION COMMUNICATIONS
1'903 Allel·Clodine Suite 500

HOUSTON, TEXAS 71082

-~.
WE HAVE EXPANDED AND NOW STOC K

MANY NEW PRODUCTS. WE CARRY
AEA . AUNCO, AMECO. AMPSUf'PLY. ALPHA DELTA,
ANTECO. AARL. B&BINSTRU MENTS. BARKER &- WILLIAMSON.
BENC~ER . BOMM, BUTTERNUT, BEE, CU SIlCRAFT .
COMMU NICATIONSPECIALIS TS . CRB A ES EA R C~. DAIWA,
DIAMOND, ~ENRY . HUSTLER, ~AM RAD IO. INn . CAYSTAL,
INTl. WIRING &- CABLE, KANTAONICS, KACHINA. KENPRO.
KOK. KLMlM IRAGE. LUNAA. LARSON, MOBILE MARK, M~J ,

NEUTECH, NCG, NY[, l'ERIPHEX, OST, AF INDUSTAIES,
RADIOPUBUCU IONS. RADlO Md_ CAU BOOK. SAMSON
S"' -AO. SM ILEYANTENNA, SANTEe. SYN TH TILES.
73 MAG. STANDARD. TAO. TEN·TEC, VALOR, VECTDA.
GORDON WEST, WEll, YAESU, AND ICQM.
In house service available.
Just write, or
give us a cail!

Servicing " Hams" for 30 years, no rig
roo old or new for us.

SEND US YOUR PROBLEMS

4033 Brownsville Road
•, \I'SA.' Trevose, Pa, 19047

- 215·357·1400

CIRCLE 144 ON READER SERVICE CARD

CIRCLE 151 ON ReA.DER SERVICE CARD

100 • CO • August 1989



Call For These Quality Brand Names

~ AUNCO a! ASTRON K.l! Kantronics MFJ~M IRAGE/ KLM TE SYSTEM S

YAESU FT·311 RM
220 MHz FM Transceiver 25WJ5W

Ust $439.95 NOW $249.95

DEN-TRDNICS
Amateur R~ IO & Computers

, , 01 D. ....... " ..... . F1 ~ '"" ' t>g , "" U 43J
l1l \ IS", ' " I .. " iIlC;C..E....

III ' A..,,,. ,,,,,.,

too; 112 504&. 100) PiIlC 'UTT
o.~ ., 1.1" .1

LIMITED QUANTITIES

Specializing

I n

Kantronics and AEA Products

"Looking for the best deal"

12 1 3 )3 9 0 -8 0 0 3 3919 Sep .. l~ed;> Bt"d
C ...l"e. Col ... . C A 902 3 0

ICOM
IC ·12AT

1.2GHz FM. HT

SALE 5339.95
LIST $473.95

KENWOOD
TM-621A CAll
TH·315A FOR
TM-321A SPECIAL

TM-3530A ~P~R~IC~E~===~iii~~~~~~~~

ICOM
IC·47A

'40 MHz. 25W. Mobi le

NOW 5279.95
List W 9 00

CIRCLE 3-4 ON READER SERVteE CARD

Introduclory Prtce S96.95 dellvered l
Cont.st Radlo, lnc.

449 Widow Sw..ts Rd, • ex.l.... RI 02822
(401) 29502130

17m/12m Rotary Dipo le
Introducing the til'llt In • lin. 01 unique ant.nn.
.y.tems. the Model Rd2W.H.... I. rotary.., tetln. per­
100000000000,Ior lOl id commun!U.tlon. on 11mIIIld 12m
...hen the RdM I. mounl.cl 1lboYe your lrlbend Y"lli.
1l>e Rd2W sur1_.... I. leu than III' IIIld OU.,..,
•-. eo.. F_ • "..,... ZI ft.· t., .,,,_, '_WOIIM <"IM..H",,_'_ . ._
. t.w s..." ....__ ' _ _ UCIIflI
' _ ' .11 ° ' _T-. ' N " "'_ H_ _
• F_ SI"I $ ' .. e-. "..

,--- Contest Radlo,lnc..-----,

--~----

INSTANT CRE DIT WITH ICOM PREFERRED
CUSTOMER CA RD

AlSO available, RG8X 2A with non con­
taminat ing jacket and RG8X MM2A tor
corrosion resistance.
Call fo r more details.

CIRClE:lO ON REAOER SERVteE CARD

9913 and 9086 type super low loss coax
NOW better than ever. With stranded
center conductor for more flexibilit y
and non contaminati ng jacket for longer
life .
Atten uat ion per 100 fl . 1.4 dB @100MHz

1.8 dB " 200 MHz
2.6 dB @ 4OOMHz

NEW NEW NEW
CERTIFIED QUALITY FLEXI 4Xl

. RFPRODUCTS
P.O. 80ll 195. G....nll.Id. IN a l40

: 317-462-8146 3:30·10:00 PM

'01
CIRCLE 38 ON READER SERVICE ClRO



06-01 (1) 1(11

01.(l\l(3) \7.19(11
09-11 (11
19-21 111
21-23 (2)
23-01 (1)

23-01 (1) 03-01 (11
01(12(2)

ca.. '"
0.., '"07-011 PI
1»11(2)
11·14 III

13-15 tu 19-21 (I )
15-11 (2) 21·22 (2)
17-20 ()) 22-23 (1)
20-22 (2) 21·22 (If
2200 (3)
00<l2 ..
O2.()l1 (11- ..08-10 I

12·15 (I) 22 (11
15-17121
11·19 (3)
19-23 (2)
23-(11 (1)
0&-01 (11

13-1!1 (11 1·23 (1)
15-17 (2)
17-19(3)
19-21 (4)
21-23 131

"., '"OJ.(llI ll )

13-1& (11 11I,1
16-18 (2)
18-21 () ,
21·23(21
2300 (1'

(l9. ICI II
1().12 (31
12·1) (31
13-16 (1)
lIi·19 (2)
19-21 (31
n 22(2)
22·23 11l

1»1)111
13-15(2)
11l-11 (3)
11-18)2)
16-19 (1)
~(11

0749 (1)
09-11121
11-1) (Il
13-14(1)
14-1& (1)
2200 (1)

ll6-Oll (1)

(19.11 (2)
11013 1

')t ll-18111
16-21 121
21·23 111

()8. IO (1)
1()'12 (2)
12-14 (11
14.15 (2)
15-16 (3)
11).11 (2)
17 ·16 (1)

OU19111
1»11(2)
11-13 (11
13-14 (2)
14-15(11
2200 (1)

08-11 ( I)
11-13121
13-17 (3)
11·19(2)
19-20 \11

(l9.11 (I I
11-13 (2)
13- 15 (1)

13-111111

10.13(11
13-11121
18--11 (1)

."

."

Cen"11 & \7 -19 (11""".-
SOuI"-' '11-11 (1)
.~

...,~

Med,I. ·,_.
Middle....

" ...,
~- ~-
00-01 ( I) 19-21 ( I )
07-o1l(2) 2 1·23 (2)
1»13 III 23-00 III
13-15 l21 22-23(11
1$.ll1l31
19-22(2)

aacc '"

16-18 (1) (l().(M (11
18-- 20 (2) 04.(l6 (2)

2().02 (3) Q6.07 ( I)

0""",
04-07 (11
01-09 (2)
(19.10 11 )

07-10 (4) 19-20 Cll
10. 12()) 20-2 1 (2)

12·1!1 (2) 21·23 (31
15-17(31 23-02 (4)
17-o1{4) 02«i (3)
0 1-03 (31 Q5.OlI (2)
03«i (2) Q6.07 (11
0&07 (3) 20-22 (11"

22«i (2)"
Q5.OlI Ill"

re..,~

10.15(1,
15-19 (2)

19-21 (3)
2 1-22(2)
22·23 (I )

0&-0Il (11
4»12121
12·14 (1)
14-15(2)
1$.1&(11
2200 (II

OH18 «11

-'"
<»12 (41
12·U l3l
14-20141
20-22 131
22·23 (2)
:nol ( 1)

"..,~

07.(11 (II
08-13 121
13-15(3)
15-18 (4)
18--UI(2)
19-20 1Il

11.15(1)
15-18 (2)

18-19 III

!5-11 III
\1·13 (2)

1).15 (3)
15-17 (41
17-18 (21
18-19PI

Weslern 11-13 ( 1).""""""'...........
AO~

Ari~ .

:::entr.'-.-.•
~­COun" in
01 500J l h-.-.

-.8oI'w!A.
PW811uay .
8taz,1.
Chile.
A,rgenl ''''
& U'g.....

Spar],y .JJJi,.~,ac.~m=... - .,... - ... .. - ...._Da.,..-....,.._uo .
_ ... . M

CIRCLE 123 0 11I READER SERVICE CARD

Contains aU 1,932questions. mut\iple choiceslln<!
answers used in all FCCAmateur Radio licenses
Novice-E. tra Class. $9.95 poslpaid.Money-oack
guarantee . VISA/Me orders accepted 10:00
a.m_·2:00 p.m. (B17) 548-9594... or send Check to:
W5YI, P. O. Box 565101, Dallas , TX 75356.

THE OX LINE
AN TE NNAS/Ac e ESSO R' ES

We concent rate on pUlling the maximum
antenna performance In minimum space

Full,wlve loop omrudrrecnonar wrre en ten­
nes lor allies. c losets, ilnd basements Even
specials whe,e needed Send ,nlo on Installa ·
non sue {slle 01area, proum., y 10 metal, 101 " ·
mg. etc } and SASE 10' QUOleS on spec,als

Two-.lemenl lull·wav'loop alumlnum .lube
~"echonals aDOul ' . ~ long by ' >. w'de Ga,n
at least an " 5" umt over a dipole and good
feJech on

P".nt&d QUlck-srull mobue antenna
mounts Also MagCupmoblle mounts that are
'101 eas, ly knocked oown by Iombs. etc

Wrtte lo r deta,ls ano;! cece Iisl

~ H. Slewart Designs
~ ... P.O. Bo x 643

0' ''90'1 elly, OR 97045

22·2)\11
23-01 (2)
0 1.(14 (1)
0-H16 (2)
Q6.0711 )

20-21 rn
2100 (2)
DO-o2 (1)
02.(14 e))
04«i (2)
05--0lI (I I
22-0 1 ell'
0 100 (2) '
03«> Il l'

22-23 (I I
23-00 12)
0Il--03 ra
03.(l6 (4)
()6.{)1 (3)
01-ll6 (1)
23-0 1 (1)
01.()l1 (2)"
06-{l7 (w

73-01 '_ 1)
0 1-(10! (2)
O2.()l1 ())
0&<11 (21
0 1.(11ell
0 1-0) e1l'
03--05 (2) '
06--06 (1)"

'9-21 1'1
21-0' (31
0 1-03(2).......,...'"0&<11 II)
20-22 ( I)"
22-04 (2).
04«i Ill"

Q9.151'1
15-11 (2)
11·1& 131
18-01 (4)
01.()2 (3)
02-(16 (2)
0&-06 (3)
cecs ..

01.(l\l (.f
(l9." (3)
11·13 (2)
13-11 (1)
\7.11112)
19-2 1 (3)
2 1-0) (4)
03-05 (3)
0&-07 (2)

0&-01 (.1
(l6.11 e31
11-15 e21
1$.18 (31
16-001 (.1
04.()l1 (3)

Q9.11 (I I
11·19 (I f
19-20 (2)
2O-Dl (3)
0 1-03 (2)
03-04 ( 1)
oeee ..

19 21 (1)
21 -23 (2)

"'" '"01 -Q4 (. 1
001 -05 (2)
Q5.OlI (II
cece ..
(l6. 10 (3)
1()'12 (2)
12-14 (1)

12-16 (1)
18-18 (2)
18-20 e31
20-22(2)
2200 (1)

08-10 (1)
1().12 (3)
12-15 (2)
1$.18 (3)
16-22 (41
2200 (31
00-02(2)
02-03\11

Il&-08 I II
(J6.10 (2)
10.1 3(11
1).1512)
15-16 (3)
111-22(4)
22·23 (3)
23-00 (2)
00-0 1 (1)

(».1 0 il )
1().12 (2)
12.15 (1)
1$.17 (2)
17·11 13)
19-21 (4)
21-22 (2)
22-2) 111

01.Qll III
08-10 (2)
1(). 11 111
17· 19(2)
' 9-21 131
21-23 (4)
".,..
0Il--03 ( I)

:J9-1I i 1)
11-13 (2)
13-14 (3)
14-16 (4)
16-11(3)
11 .18 (2)
18-19 (1)

10.13 (1)
1). 15 (2)
15-16 (3)
18-20 (4)
20-2 1 (2)
21-22 (1)

13-15 (1)
15-18 (2)
18-20 (31
20-2 1 (1)
21-22 (II

13-15 (1)
I$.17 (2)
11·111 (1)

12-14 (1)
14-11 (2)
'&'16 (I)

1»11 111
11·12(2)
121. (31
14-16 (.)
16-11(2)
11·18 (1)

McM urdo
SOund.
AntMct'CI

c._,_
Cenl••-........­COo,onlt_
01 SOul1'l-..

SOUl h
PlCltlc &•••I nland

(F.C.C. T1Pf AC'n'plllKt PrlKlinl )

• IlItrrmodula tlo ll Distortion: Belter Than
3S dB Down Belo w Rated Output

• Coolinl: Full Cabine-t Pressur ized
Forced Air Chassis

• Pow", Rtqui rtmtnl: 220V·2SOV,
SOr60 Hz, 20 Amperes

• Shippilll W t lllll: 101bs.
• CabiDtI Sb:t: 11 " x 16 " x 1% •
• U mil«l W. rranly: Three Years

Excluding Tubes
• Madt in USA: For Hams by Hams

Powerful Performance Ala Moderate Price!
• Balld eo"t ragt: 160,80, 40,20, and IS Meters
• Modn : SSB, FM, CW, AM . RITY, SSTV, e-tc.
• Drh t PO"'tr: SO to 80 Wau s Nom.
• Oulput PO",": I ,SOCl WattsContinuousCarrier
• Duly C)dt: Full Output i n tmeeeunem

Amateur Service
• TuDtd Illpul : Easy Rear Panel Adjustment
• ALC: Negalive Going-Adjustable
• Tabn: Two E( M AC 3CX800A1

Ceramic-Me-tal Grounded Grid Triodes
• " armonk SUpprns.iOIl: Exceeds All

F.C.C. Requirements

SALES and SERVICE Fadory Direct !

$2,188.00 (Why Pay More?)

COMMAND TECHNOLOGIES, INC.
P.O. Box 939, Bryan, Ohin 43506

]·800·736·0443

COMMANDER HF-2500 Linear Amplifier

CIRCLE 1240N READER SERVICE CARD
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Announcing (from page 6)

through Aug .4 and 1700-23002 Aug. 5 -6:SSB
28.350, 21.350, 14.270, 7.270, CW 28.150,
21.000, 14.060,7.060, plus RTTY (SWLs wel­
come). For unfOlded cert ificate send OSl and
9 x 12 SASE with 45 cents postage. For OSL
or folded certi ficate send QSL and no. 10 SASE
to Randy Phelps, KD8JN , 1226 Delveme Ave.
SW, Canton, OH 44710.

K80AC, from Sag inaw, Ml; saginaw Vall ey
AM: 1400 -23002 Aug. 5: SSB Nov ice phone
portion of 10 mete rs along wi th General phone
portions of 10, ts. 20 meters . For certificate
send QSl and no. 10 SASE (Iolded) or 9 x 12
SASE (unfOlded) to K8DAC, SVARA, P.O. Box
1783 , Saginaw, 1.4148605.

9·land , from Colorado's 14,000 foot moun­
tainpeaks: Arapahoe Radio Ctub; 1600-1 800Z
Aug. 12; CW 14,050-14,060, with pa rtic ipants
calling " CQ 14," onere around 14,285 calling
" CQ Fourteeners. " QSL direcl or 10 K9AY ,
7318 S, Birch st., littleton, CO 80122.

CJ2M O, from World Youth Baseball Cham­
pionship , rrcrs-ruvreres. Quebec. Canada :
ARC VE2MO; Aug. 10 -20: SSB 10, 15, 20 me­
ters. For special QSL sere QSL and SASE to
P.O. Box 1473, Trcis-Rivieres. Quebec, Cana­
da G9A 5L6 , or to OSL Mgr. VE2AJD, any Call­
000k since 1955_
.The lollowing hamfests, ete. , are slated for August:

Aug , 5-6, Cedar Valley ARC Summerfest 89,
Teamsters Hall, Cedar Rapids, IA. Contact
Summerfest89,Clill Goldsberry , 2926Shaller
Dr. SW, Ceda r Rapids, IA 52404 , or call 319­
365-8849,

Aug 5-6. 1989 Greater Jacksonvme Amateur Ra·
diG and Computer Show, Prime Osborn Conven­
tion Center, Jacksonville, FL Contact Greater
Jacksonvi lle Hamlest Assn.. PO, Box 10623 ,
Jacksonville, Fl32207 (SASE).

Aug , 6, Greenfield Amateur Repealer Assn . Ham·
lest, 4H Fairgrounds, Greenf ield , IN. Contact
Keith Dalrymple, N9GWK, 2210 Wayne Dr..
Greenfield, IN 46140 (317-326-4478).

Aug. 6, Portage ARC Hamfair , Portage County
Fairgrour'lds, Randolph , OH. Contact Joanne
Solak. KJ30/8, Portage ARC, 9971 Diagonal
Rd.. Mantua , OH 44255.

Aug 6, Winchester Hamlest, Clarke County
Ruritan Fairgrounds , west of Berryville. VA.
Contact Joanne Blaker, WB2CMV, 703-869­
4878. orwriletoSVARC, Box 139 , Winchester,
VA 22601,

Aug, 12, 8urllngton ARC Hamlest, Essex Junc­
tion, VT,Contact Barb Kimball , N1DLE, 1 Sun­
down Dr., Will iston, VT 05495 (802-878-55551.

Aug , 12, Rhinelander Swapfest, Rhinelander
Ice Arena , Rhinelander, WI- Contact Leonard
Bauman, K9RMN, 804 lincoln st.. Rhineland­
er , WI 54501 (715-369-3296, or 369-5564).

Aug . 12-1 3, ARK·LA-TEX Hamlest, Shreveport
Convent ion Hall. Shreveport, LA Contact
Shreveport ARA. P O. Box 37632, Shreveport,
LA 71133-7632.

Aug. 12-13, Golden Spread Hamfest, Amarillo
Civic Center Exhibit ion Hall , Amarillo, TX.Con­
tact Golden Spread Hamfest , P.O. Box 1524 .
Amarillo, TX 79105-1524.

Aug, 13, Grant County ARC Swapfest, Play
Ac res Park , Fairmount , IN. Contact Dennis
Clevenger, KA9JUB, 516 S. Walnut st.. Fair­
mount ,lN 46928.

Aug. 13, SI , Cloud ARC Hamfnt, Whitney Se­
nior Center , SI. Cloud, MN . Contact SCARC,
Box 141 , S1. oeoe. MN 56302.

Aug. 13, NorthwestlndiJna Hamlest and Com­
puter Fair, Porter County Fairgrounds and Expo

Say You Sa. It In CO

Center , east 01 Valparaiso, IN , Contact Ham­
lest Committee. PCARC. P.O. Box 1782, Val­
paraiso, IN 46384.

Aug. 13, Mid-Allantie ARC Hamlest, Bucks
Coun ty Route 611 Drive-In Theate r, Warring­
ton , PA Contact AI Maslin. W3DZl , 215-446­
4936, or wr ite to MARC, P.O. Box 352, Villa­
nova, PA 19085.

Aug , 13, Central Kentucky ARRl Hamfest, Scott
County High School , George town, KY,Contac t
Bill Devore. N4DIT, 112 Brigadoon Parkway,
Lexington , KY 40503 (SASE).

Aug . 18 -20, Northcentral Monlana Hamles!,
B,N . Campg round, south of Havre, in Beaver
Creek Park. Contact W71DK, Hi-Line ARC, 16
Ninth SI.. Havre , MT 59501 .

Aug 19, Tri-County ARA Hamfest 89, Palo­
mares Park Rec reat ion Hall , Pomona, CA
Contact Joe Lyddon, WB6UFX, 6879 Sard SI..
Alta Loma , CA 91 701 (SASE). (VEC exams)

Aug . 19, Ramapo Mountain ARC Hamfest 'nd
Compuler Flum,rket, American Leg ion Hall and
Grounds , Oakland , NJ. Contact Marc , WA2S,
201-652-1318.

Aug 19, Finger lakes Hilmfes!, 4H Ac res.
rcnncutnece.NY. Contact Bob, KD2IM, 607­
347-4444 .

Aug, 19 - 20, Northwestern 01'1 . Convention and
hcoma Hamlair, Tacoma, WA, Contact Radio
CtubolTacoma .PO. Box 11188, Tacoma, WA
98411 , or call RCT at 206-759-2040.

Aug 19-20, Huntsville Hamlest, Huntsville,
AL. Contact David L. Reasoner, N4KTY, 3103
Holly Hill Rd., Huntsville, AL 35802 (205-883­
7629). (VE exams.I

Aug 20, Tli-Slates Swapfest , Eagles Alps
Lodge, Quincy, IL. Contact Michael Nowack,
NA90, c/o WIARC , P.O. Box 3132, Quincy, IL
62301 (217-224-8526).

Aug . 20, Warren ARA Hamlest, Trumbull
Branch Campus 01 Kent State University, War­
ren, OH, contact Warren ARA Hamtest, P,O,
Box 809, Warren, OH 44482.

Aug . 20. TipplltJnoe ARC Hamfest, Tippecanoe
County Fairgrounds. Lafayette. IN Contact
D.C. RobertS, 5124 jackson Highway, West La­
faye lle,lN 47906 .

Aug 25 -27 , ARRL Southwestern 01'1 , Conven·
tion, LA Airport H ilton Hotel, los Angeles, CA,
Contact HAMCON roc.. P.O. Box 18201, En­
cino, CA 91416-8201.

Aug , 26 , Artllc ARC HamteSI/Swapmeet,
Moose Lodge, Fairbanks, AK . Contact Joan
Soutar , N0AJW, P,O. Box 81389, Fairba nks,
AK99708.

Aug , 26 -27, Compulerlest 89, Hara Arena,
Dayton, OH. Contact Ma rk Hanshp, 143
Schloss Lane, Dayton, OH 45418, or call
513-263-FEST.

Aug 27, Marysville Hamlest, fairground ,
Marysville, OH. Contact Union Coun ty ARC,
13613 U.S.36 , Marysvill e,OH 43040 (51 3-£44­
0468, W8BJN).

Aug . 27, St. Charles ARC H,mlest 89, Bran­
chelle Park ,St .Charles, MO.Contact Mike No­
lan, KA0UXQ, 16 Gateswood Or" SI. Peters ,
1.40 63376.

Aug 27 , Five-County Swap-Shop and Michigan
State ARRl Convention, Saginaw Civic Center,
Saginaw, 1.41. Contact Saginaw Valley ARA,
P.O. Box 1783, Saginaw , 1.4148605-1783.

Aug. 27, lebanon Hamlest, cedars of Leba­
non State Park , south of lebanon, TN ,Contact
Mary Alice Fanning . KA4GSB. 4936 Danby
Or., Nashvill e, TN 37211(615-832-3215).

Aug , 27, Danville Area Hamlest, UAW no 579
Civic Center, Danville, IL Contact John Cun­
ningham, WA9WJG, 1703 E. Engl ish, Danville,
Il61832 (217-44J.(11oo).

ENSURE SUCCESS
Complete Sludy Guide lind Code Progr.m

(C-64/12. and IBMlCompallbl......-
• UpdllMd FCC a-llone • Fonn.....
• Muillple CllcJlce; Ane.... • s.cn.m.Uc Symbole
• Slmulel«l (VE) sample TUI • Dlegram.

511I • Dl.c (3\'1 • 0I.c, Add 12.00)
Novlc• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . nUtS
Tech .. "."., •• , ••.. , •....••••. ..•.. ... 1l4J5
~aI , , ,." .. 114.115
Ad"anell . • • .. • , . , 111.115
Exl.e (Ne... Pool )" • .. . , • . .. . .• . . . .. . .. . . ,111.115
Set (All Classes) Sill' DIsc ... • • . ... . . .. .. ,17S.00
Sel (All Classes) 3\'1' OIsc ..• , • . , • , •• , • .. $8.$.00
VCR!VHS T~o e- Add 1$.00
KYRESIDENTS ADO,% TAX

101/0, COD, CHECKS Dealers tn 'f /led

THE l ANZCOMPANY
3523 DAYTO N AVE.. lOUISVIl lE, KY 40201

(502) a9S-n n
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$UIUFASt 1l0U1 ClIDl$UI'EMASt . So.t*ol . ... csqen• . 510
LEARN MORSE CODE IN 1 HOUR Amazmg _lIUP8reuy
lechnooue. $10 , 6o1h $11 r.\oneyt>Ick gua,antee F,ee eata­
109. SASE Bah' , 253S-08CI\f1lS , Palmbay. FL 32905

ll$L 1I&a/1EA1I MEAlMlIQlPlIEFIJ lOCATOR tor CM/UI, 1111
0'1£' 10.000 C.....L5 ",l~ quirt.." uPdates send la'ge SASE to
N7CTY, Bo. 7311, Cornelius . OR 911 13

N(JW AVAILABLE 14 KARAT GOlO CALLSJGN JEWELRY
lapel po" . nec~lIces. more Inlo<malO'! KB2UB, H&\l
Jewelry . 2ti Ec:l\IIICOltl~. 8OngIwImlOn, NY 1390S

.,"nEN EUIIS SlIl'EREln ,~ ads I,om p$JCfIDIOgisll
engineer cuI studyt,m. SO "" Novlce.Te ch. Gen. 57 each, Ad­
••""ed, Extra: S12 .ach MoneytraCk gua,.ntee 8e~r. 2S35­
0l:I Cit"",. PakTt>loJ , FL 32905

ELECTRONIC COIllP'O"E NTS : ffll1 92i>1.... c.,.1Og inc llKl'ng . ca­
paCitOrs, res,S10'• . ,elaYI. connecto's. soIde'ing eQUlpmmll.
.nd .... I es MOUSEREL£CTRONICS, 1......2-Mo1J .

HAM HOllO"'Y IN~ ..bn CJCIit 22lun hom 'a,l OX OTH
TurilS & Clocos.-nets w.1iUppy "Inr;c_. • m....... pro­
ceI$ license.•nd oller ICCOffVfIOdI.toons •• low IS 7 nogIlts
5390 dOuble occupancJ In pr iva te bunga low Direct P.n Am
..,rvoc•. eominut.. Miami. Oetai~ VPSO, P 0 Bo. 1001l58, FI
Laude'dale. FL 33310(aog.~7. 28 8Il5dallyl

The OX !luIlet... prOllidel .. ll'l\l OX. pr~tlOfl. 0Sl. _
menI. OXDedlIO'! ""OIffIItO'! you ...0."""fY _ SASE or
cd 10<~ Bo. SQ.C. FuIton.CA \15.439 (707-523-1001)

FULL COLOR OSL CAROS made on lIodIk papel hom)'O'l" nega·
tlve, s l'de or print, 532,95 per 100, R8cWeSl umples (enclose
$ 1 00) BllCAAO CO . eo. 191.c. Slevensvolle , t.l1491 21

OLOTit.lERS ' N6AW is _ong a bOC* I.bouI W6AM II JOU
1!aYe.1lory 10 lellboui Oon W~. take e 1_lTWMes 10
/Olnoawn.nd_ ,tlome JanO Pa<kllll. N6AW, S24 90rHta
Canyon Way, Br.... CA 92621

.~ltO: ~ lJPe'ol ElIIctrotl T.- ea. kJ6./, ee 1-«lO-421·
9397or H i12-.42!J-9397 ,C &.. ElIIct'onicl . HI,,*' B'.....led! ,
61~ Egg Lak. Roed. Hugo. MN 55036

RAOIOOESKCONSOLECAB INET BulldJOUlown D"..ings ,
PI!olog ,epte. Llll 01 l.l.I.lerials. 3195 ~ B.. Uor,,* ,
WASRSC. P OBox 3. Temolli. TX 76503-0003

The OX Magaz"II I1)'O'l'f monthly tiC:kell0 the OX OW'II . OXpe­
Olton reoorts. 0Sl mlnageos. prO(llQlltoon , 1lQU~ ' .
_ , more 0nIJ 5151yee ' Bo>: 5OC. Fufton. CA \15.439
(707-523-1001 1

ClIUNTl OUTLI..ElloU'1OOl For eacIl oIlhe 1 1111. 8 'h ~

1,. 1IkIOU"d opaque tlI.P&'. 3-l'lole piJnc<>ed . -.:e lor 1og­
ging COf'Ilacts Ontv 57.SO plus 5250 shiPl)ing MotlileOSLBu­
I.au P reIS, Bo. 6436-A, Fklfence, SC 29S02

WANTEO HamEOJ~and_prOPl'lY TheRadioCUJ
01 Junior Hogh $l;hool 22 NYC. Inc . " ' nonC:liol~ o~nu:atO'!.

granted SOl (C)(31 SIatuSby the IRS. Ircorpora ted wilh the 001.1
01 using the theme 01 Ham RadiO to turthe"rxl elll'lar1Ce the
edueatO'! 01 JOUfIQ peoopIe na1ion..oOe You, prapef!'l dORa·
10'!0I 1...ncil.l..-m would be g'Nt" agprlCliled _ ac­
. no..'1~ ....... r-eJl lo< your IV deductc. conlfClu­
to'!. lI.bor Day.nd 1IIe _lerm""_I'l\I", 00 ~ Oorn
walt tilt lhe end o1lhe '(I" Make JOU'deciliion to clonI.le thoil
aQUipmenl now We <Jel:>end on you P1eas e w,"e to US .t: P ,0
Box IOS2, New YOl k. NY 10002. or call our rouno-m.-clocl<
hoIkne (Sl 6) 674~12 Tha:nkJOU I

SCHEMATICS. RadiO rec,,,,,,,," 1919r1Os send Brand flame,
Model NUI'r'IDe< , SASE Sca'amellol . PO Bo>: an.. Woo<>­
lO:l<et. Al. 0'2fl95 0001

M...IIS , uS( IIIIIIAIl. I"Ost.... l"OOIlRCI Iob."'1 C<lUfl1..... fflOI1lfI­

"ba'ga ... lilt ·10 SASE w...... PUn. 12 Glenn Aoed,
Fleminglon. NJ 06822 (201·188-1020)

PASS f'ublishlng's CW M.nlll-8I11ck 8uU.. p'og'am he l08 you
....... III&IIII...dl tl\at hold JOU bac~ Thil pawerlul progr.....
II _ OIl we< oliO.,.... 01 , _ ' c" ..~'ated humin
de> lop ,... CW. lilt guidedrnecMll101'l.
.......iZll00n. and .llirmaloO 'O os-.__U . T",,"
fI01 I CN pre.ct,ce t.08 , The CW 1I....llIel; 1.11.. . udiOcas­
s.neandprac1tcebook lel areonly $19 95 ppd , In Ihe U,S (NY
,esodenls.del $ 150 $lIes ta.) PASS P....bllshing, P 0 Bo. 570.
StonJ Brook NY 11790

ANOTHER O...Ywill>.n IIfT(lly maollo.' Improve JOUf OSI. ' .
tu,ns ,,'t~ sec,ets 01 SucC\lSllul QSl'ing bVGerry L Oe.ta<
This comolelegu ide to 18Cephorl 18pOrting and OSLing SWBC.
Utihty. ham, a nd m\!d ,um--wave sratcns ccwe rs eve ' ything
f,om buies 10&dva""edt8C1'lr'aQueS Just 59 9!ipIUS 51Mi.S2
...,. Io<"'ll" or~. US lundit onIJ Or.,.. now t..... r.,e
Putaoc:Iitclnl. POBox . 93. La_'~' WI 531.7

Hill ....010 R£U..1Tube lhrough WOO sl.le Robe" Hall EIe<:­
\fon'cs, Bo. 8363, S.n Franc;,co. CA9412B(4Q8..129-8200~,

HmTRAOERYEUOWSHEETS Inou'28th}'N' Buy.Swat!.
5el1\8m "(hollN' Publishedlwiceamontll .... OJOCk"C"·
cuII.!e-no IOr"9 _11 lor ,_ $end .10 SASE lor S&ffItlIe
COl1J $131or one.,..q24 -.s) P O B 2057. Glen EIIJn. IL
60138-2051 . or PO Bo. 15"2, Seallle, WA96115

WANTEO OIde, mooel bugs , UfIUSUII bugs . and m,.-tu'e
r.nd I<"YI St.te poc. , conc;ttlQf'l 0..... Ing f..... ~UTWJ . RI
11 , Box .gg ·1201 Sout~ . Boi'ffWl9hl.m.AL 35210

CHASSIS. CABINET KITS SASE. K3IWK. 5120 Ha,mony
GroveAoed.~. PA 17315

0SlCAAOS Laao:good wilh !atlQUiIi!y prlfll"!Q C/'at:lOse SUi""
dlrd deSOgIll or rullJ CUSlomized cards &!l1a< ca'ds ~n
mo,. ,etu'III 10 you, F,ee ll'OCl'lufe, IiIHf"pleS St.mps aPllre·
cetee ChesiefOSLa, Oe(ll C, 310Commercial. Empa'ia , liS
seeet

HOME BAEW PROJECTS LISTS SASE 10WB~UF . Bo. 108.
Elat H.mt!lon, NY 11937

...nENTlON WRITERS Iob.r-...c'~WI"'edon e _ VI''''''
01 convnunocI100111 .1Id monr1orong Il.CljeCtI SASE ll<mg5

Wlnt 1oIt0<""" JOU' suooesl OO111. resume,C'_I Tlire Pub­
hc.hona. POBox 493. La~eGenav.,WI 53147

HAlLJCRAFTERSSeI'lnCe 1da.....1s .......,,"" . nd SWL w'l1e
lor p'ices Speclly MOdel Numllers deSlied Aroco Electfon­
OCI. p 0 Bo. 9'5. Oepl C, Berwyn, IL6Q402

CERTI FICATE lor Pfll'o'lIn conlaCl$ wil~" t"" _oc.an dis­
\fiCII SASE lO W6LS , 2814 Empol'. Burtlao... ,CA91504·3297
brings dala lihN!t

CLANDESTINE CONFIDENTIAl NEwSL£nER Latest inlo
on teC 'e1 btOl:dcast." $I. __ 510 US. 313 lore;gn, US
fundi AR4 eo.. 1 10. I.a~e~. WI S3147

FREETO CO SUBSCRIBERS
Advertising Rates: Non-commerctat ads are 20 cents per word including abbreviations
and addresses.Commercial and organization ads are 60 cents per word . Boldlace words
are $1 .20 each (spec ify which words). Minimum charge $2 .00. No ad (non-subscriber) will
be printed unless accompanied by full remittance. Non-ccmmerctat ads free to CO sub­
scribers, as space permits, maximum 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 dateol publication. Because the
advertisers and equipment contained in Ham Shop have not been investigated, the Pub­
li sher of CO cannot vouch lor the merchand ise listed therein . Direct all correspondence
and ad copy to: CO Ham Shop, 76 N. Broadway, Hicksvi lle. NY 11601 .

FOfl SALE COlHam AadiOlOSTI13 magiwnal • 755 (1hfU
1975) and 51 00 (19 76-<Jp) ","ch. includHlg ah1pp'ng $300
m lrwnum orde, WilLS, 28" Empore. 8urbl ... . CA 91504­
aes

IM RA-Ime , na l ional MISSiOn RadloAsin he lps m iSIOoneI1­
eauiQmenlloane<:l, w_day net , 14 280 MHZ, I 00-300 PM
Eut.,n AeIt ThomeI~ , S J \JfIioIefS'!Y 01 Sc""IOIl.
Sc' '''''IOIl , PA 11151 0

OSLI" I Ullf. SlIlIPS- rop {).Jaloly ' Ca' d~ .nd
Stlff'(l InlormllO'! 51 00 ('efUf"daDle wt1'I'I 0<iJe<) EDOe<1
G'I.I)IlOCS 0-2, Bo. 10,WesTerville, OH HOlll

KNOW F IRST ' Ham ,lodoo ta 'wl1 C& JOU need THE W5YI Rf­
PORT. a lwCe--mont~ly .-...aroj.winning Hot Insodel New s lette ,
Accl. imed best l Conlidentiallacts. ide... illllOghlS, flailon­
..ide news, tllChnoloQY, predoctiOns. ale,ts OJoled cceet- 10­
caell ' we po"" ....... , you dor'" gel e"',,!Ie,e ' 321 ,00._
" ""'""""'Y-(>acIc~,.",ee l FRfE SAMPlE torS A S E {Two11_. WSYI. eo.. 10101-G. O....s. T.... 1 S201

'",OOOVOlTS
, AMPERE

C.A.T .S.
Roto< Pllrt e Ind Repair Servin
Reconditioning l.arge Of Sm.1I

Ameoc.n M.,. Rolors
Reo-i,, -$15.oo ·

Rebulld e -S3S00'
All partl In Slock jor i~il\' deliYefy ,

Recond itlol\ed unlle 10<.... ,

C .A.T.S .
73&lI $.R. 10S P.-~ .ntll-' OH 4345Cl

c.lI N8DJ. 11 (411l1 35204M5 11:1)0.1:00

·~OIWLI'·"".-n. . .." n .o IiDtItTJtNaI.

8,000 VOLTS
, AMPERE

POSlP"..WUi -CAN

K2AW's " SILICON ALLEY"
17!> FRIE,.OS LA,.E. WESTBURY.,.y 11~51~·T024

" '"~" ~ .
Free Product Information

Readers can obtain free information on
products advertised. as well as for
some editorially mentioned products.
Simply circle the appropriate number
printed below an advertisement onto
the CO " Free Information Service "
card bound into thi s issue.After lilting in
your name and address , just mail the
postpaid card. Your request wi lt be for­
warded directly to the advert ise r w ith a
mail ing label prepared by our reader­
service department.

COWWDX Contest Soltware
by Contest Radio, Inc .

H.ftI II I llO*Il1ul Iighl ning.lest pc·bIeed conl. s l
soll.._ .'(11 .... 10 glYe 'fOUr It.lion I comp.TiIIYe
mg. du" "GIhe COWW oxC(JtIles.. Feal uring
• lip too 1I.11III ........c_ ._I.0Il ' -.,._·_ "'-"D__ .__
• u_,_" • 01",1... N_ Ilhol' lpll...
• Oft L"'-'OIl u... 111_. • _00 Dupe _,IItI_.,_CoII_ . _"QSL~. _ .._~__ .n 1..__... . _

.--. \.8t--.
We _ I com~J lledic.a.led 10 provi(Iing di_

p<oducls 10< lhe radio enthullul.
Inlrod uclory Prlce:S4'U5 (SI.I. 3.5 ·015.25· d l.ks )

Conl" 1 Redlo. Inc.
.wlI Wldow S.."II Rd. • Ex.I.... R.I. 02122

("01)295-21 JIl

HI·VOLTAGE RECTIFIERS
SUPER FOR HIGH POWER L1NEARS

REPLACES 866-872·3828 ETC.
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P.O. Bo.ll Itl
~"014&3ll

NCST~FriUyl

,,.....
-r~•

$129.95
+ Frelghl

Fully Adjustable, Rock SoUd.
Holds muiliple equipment .

Vehicle Radio Mount

Smallwood's
1·800·433·5842

E.H.YOST & CO.
EYERfTI H. YOST I(B9Xl

7344 lETNA RD
SAUKOrv WI sasea

ASK FOR fREE CAT ALOG

608 643·3194

YOU NEED BATIERIES?
WE 'VE GOT BATIERIES!

CALL US FOR FREE CATALOG

Nickel-Cadmium,Alkaline. Lithium, Elc.
INDUSTRIAL QUALITV

BATTERIES
RNdy 10 8xo1o'. VHF/UHF ape",'....? Gel Ed Noll 's ~sic

au... ro Vl-iFIUHF Ham R/IdIo Co.",. eQU.pmen1. 81llennas,
p<opag.Inon. ,_Ie... c:ont"'llf'lg, DIInd pia... sfld mo,e All
the ~SICS you~I Just S6 95 pIuI $1 IIhQ>Ong ($2 ror"ignl
us lul'ldS lrom liat. Publicaloons . P 0 eo.. 893. leU Gentrva.
WI 53U7

IIA.l06 CO.",' U ....O$AA• . F.... I..M ... ,11T1OCUM......ie­
taos. 1-oatld WAOOXCC AQ:IIe $1995 16 1.,1. CPA" KIIypro.
C1:?8 S2_95 CQ-AAU.WI-i , PB2015,PeaOody.l,lA, 01916O

H.\VE At.lCAPA,BIUTY? JoI/'l SPAU (Soc:iety IOf1"" PromotlQf'l
ot AMI Fo< inlorma too.u'ndIT.jbi~. ....-.:IS' and SASETO
SPAI.l . WB6TRO. Boo: 62.Pot,.ro.CA 92063.

Thfl World /-lam N" , Directory lists speoclsl lnteresl ham nets
lor Oxe,s . m'UioNr>el. W8Stlle , ws lclle 'S. ,.. h,ed pe,SOfI!I.
a nd marl)' other Inr",,,,, $9 95 phJS S ' shoppl.... <$2100e'lln}
US funds trom lia.s l"ub/icahons .PO eo. 893.lake Geneva.
W1531.7

CI ·TG· l 0. COIIVUSIOIIS : F. kin. ....-.. I ' 111I.....·
.... _to (loIIoIOS. nt , I CI tI -.-ln. c--.. n .
Cia. ... SlS01CO U r.IoN

EI.,I8AOID£REO EI.,I8LfMS. ENAIolELEO PINS. 'f"CU' desogn•
• _oaIenIQUaloIy .h ee booi<lM AT PATCH CO . 0epI 61.P 0
eo. 682. Lmlelon. NIot00561 (F03 ..~ ).t23)

lISt SAU l 100 0Sl. caros. IlII.- llenoa. 18 13 tne<MU"..
Sl'I(lpadpollPllocl ...,IWI__ GuII,.taI_COI'OId ' F....
~, ShaI P"nl"'9. KQ9KW , ao. 50. FIoo;.o;ton. lL 61 0n
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"Did You Ever Want Your Repeater to Repeat You?"

The Digital Voic e Recorde r e ch os y our thoughts.

105

provide lnfonnatlon to you r users ­
a bout your system, cl ub . meetings ,
and even ts. And you can make your
re pea ler t he Irtcn dltcs t a roun d .
With lis no compromise high q uali ty
PCM d ig ital a u d io. eve n fa mous
celcbrmes can sou nd like they 're ltve
a t your repeater site!

The DVR connects easily to you r
ACe repeater con t roller. And one
DVR can s u pport up to th ree
repeater systems for a cost effective
instal la tion.

The Digital Voice Recorder Is the
neatest thing to h appen to voice
repea ters s ince ACe's repea ter
controllers.

CIRCL E il ON REAO£R S ERVICE CARO

advanced
computer
controls, inc .

ACC's Digital Voice Recorder allows
you to re motely reco rd you r vcrce
over the a ir a nd from the phone wit h
d igital s torage In li s huge memory
array. PCM recording res ults in the
highes t possible fidelity , so you 're
proud of how your repeater sounds.

The DVR's voice mailbox gives your
re pea ter u sers computer bullet tn ­
board like capability from any radio
with a microphone a nd Touch -Tone
pad. With messages s tored in voice.
you r users don' t need s pecia l gear 10
enjoy the lates t in comm unications
technology (from anywhere] .

You r repeater 's IDs and o th e r
messages can cons is t of remotely
recorded DVR aud io tracks whic h

Free technica l s u pport ts a va ilab le for all ACC p roducts . Manuals can be
pu rcha sed for any product , and th e ir cost Is applicab le a s a credit toward
the purcha se of new equipment. Requ es t o u r free de monstration audio
cassette so you can hear fo r you rself h ow good ACe's p rodu c ts sou n d .

23$6 Walsh Avenue, San:a Clara, CA iS051

aeeCW lawll,.....,~ let a menlII DIOcIIlgllonstCW $Iat1d tle­
_ 'f"CU atId loCIO.1drIg? When'f"CU'" tile PASS F\.t:*II_'Il
CW. : I P ....... 'f"CU_ _ _ U """lIguided
me<lIUIloon. ........,.toorl _ .t1' I_ 1'- II noI a CW
p<lC!oce,- .PASSP'ut:IIIIwlg·. CW : k audIo
eaossene atld Plaocloce booi<let a'a only $ 19 951X1<l the V 5
(NY'8$i<lIIr'lIII1<l<l $ I SO ..... ta.o) PASSPIds/wI;.PO eo.
510. Stony 6<001< ,NY 11190

IoIOSl£Y 15 METER 2 II.......~ ...., IoadIocl bNm. 82 IOO!
e"" "Il$. 36100l t>oom ()'oe d I ktfICI protolytle Wof'kS9'eal
Used 3 monrhs Sold OTM. ....., ... l mennu. COs1 S29OO.
sell $1_91 ~~_WW, P O 80. I . BlilCk:Sbu'Il. VA 201063 {703­
382--«581

TH£ IIATIOIIAl IIA. SHOPPER " 11115" monlhly buy, sell. t,ade
publ,caloon Why keep Illal OLD RIG ••ourJd"l You cook! lu,n 11
into CASH$ O' anollle r ''Il you alwaY" wa nled , Ada.,e QUickly
adve rtised s oo enswered lor test resullS .... e NEW SUB­
SCAIBERyou c.n placeor.e FREEAD(w'tn e 6OWO'dlimlt) All
Rile, Noncomme' c ",1 2S1wo.d, COmme,eial OOiwo,d Sub­
sc,lptoon $ IO.OOIyee •. S20.00I2 yea" SEND TO: NHS. PO.
Bo. 10138. Elmwoo<l. CT (16110

AEPEATERS JAMMERS? P'npo<nl Ihem Wll h OUr ·'Ha ooi-FiroJ.
a r" - a ttac hes to HT, K,ts , $2_ 95, 0' less' ClUb p rojeCl oe­
counts' NOARO. 29_6O-C Lo,s,n. CI",elsoo. 0 1' U 0 10 (216­
111-9_60)

SUPER HAMMOJECTS & USED GEAFllISTS ' S8ndSASE 10.
W....DSO. 3037 Aud,ey 0 •. Gastonia . NC~

FREEHam G!lspeltracts SASE N3FTT. 5133 Grame,cy ,Clll­
ton He;ghts . PA 19018

aver 500 f ..... 5""'0" flooO,lel $500 Ted Besespa'is .
W_NPt,l. Bo. _2_2. L.nte... . Flo. olla~

RADIOOPERATOA'S WORLD ATLAS 215 l'lI'lblund paves
d de\.a...., color ~.tId 1I11."el OMeu.. DKCC eou....
I"" Ioke RotumI onek.odld Comcleel 5" • 1" ..,. ,epe,e""
eIur'r\sy jumtIO aTlaSeS S8nd $16 95 to WGCP. _ ISO E Ou<ney
A...... EnOIe ood,0080110

WANTEO Good Ml<k'''Il AN,(l,RC.Q utlll C Mayes. 3615 Es­
III.. 0 ".... FloriNIn1.l,lQ63(l33

R-39GI. RECE IVER PAFlTS lmo SASE CPRC26/'1'11l'"'Y l.,Ia....
poICk R&aoo. 6 meIer FI.,I . w,11I anllll1\R&. Cryslll. llandsel .
$2250. $_2 5Oipa" . 'Idoo--only $950 t,l,101. 'Y-&PIC T5-352
....Onollrn/t,lull.....ter . leaClS. inlo, $ 12 50 Pal'oI Seoamie InUl/­
soon O"'IC. ("PSIO")T~ $3150 a~e. $ 121.5OIse1 01
lou, Add S_ 5OJD>eee shipping ,$9 ma.,mum, Bayt,oniCs. Bo.
591 . Sar><lusky, OM " 810

U DIO SIIACK COLD. CO."'TU H..... 501_.. atld H.r""'"
F'ee calaloll Dy...mlC Elecl.onif;s. 80. 896, H."~. At.
35&lO (20s.-113-21S8)

U••·2S(11 f .: u•• · l n Au<loo Gene'IIO" $ 150 N ~Ac:ees.

_ ..e.".WIl'leTheyllsl )Ge-ne<atots. PO 1OS1.NortolI<.
VA235OIl(~146)

RTTY JOURNAL; PI.oCIishe<l ,... I..... pel" yea'~ tile
~l modes 01 RTTY . A"'TOA. FAX. PACI<ET. IlII.- l«Mieal
ItId Ollie, omer..I"'lI a"oc'" Iboull'* IOSClfWhng phase 01
Ham ,adIo $10 OO pe<yN' USA.lo<eognsloghllyhlgl>e' RTTY
.JOLJR'NAL. 9065 La CN.ita A.... . F<::ufl1.,n VllIey. CA 92108

UOWIIIE'S QSll lOftCa 1939 Celaloll &~ $ 1 00 3035
L....St . (MUL AN! _ .PA 18103
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CHU' UCKn fm the C64 !C1 28 Oigicom> &4 mc emula tOi
diSk w llh documenlation and schematiCS far AM1910 based
HFN HF inter'ace , $6.00 ppd. Complele kit S49 95. Assem·
bled $79.95 . Bolh include ' ree diSk Add $2.50 shWng. See
my 73 Magazine artic le (AullUSI 19881 fm del ails .SASE lor In·
fo rmalion Barry KUlner . W2UP, 614-8 Palmer La"", Yardley,
PA 19067.

HIGH-OUALITY TOOLS AND STAINLESS STEEL HARO·
WARE. ELECTRON IC SOLOERING SlATIONSlIRONS Euro­
pea n and Ame, ican screwdr ivers, nUld.,vers, Wire cutters,
pliers, he. keys, balkl r",e rs. and mare I Free cataklg. Rat>en
M,nk Import·Expell! , 80. 6437C, Fair Haven, NJ 01104 (201·
758--8388)

ATIENTION SX.ss OWNERS Am iool<Ing for pasl and p,esent
owners of SX.SS·S 10 t>egin a r89'stry of Ihese receivers 101
h;storical pUlposes ContaCI Bob Forman, W9RJH. Mon­
mouth. IL 61462-0068

WANTED KenwOO<l T$.440$, accessories KJ6HL 1818)
881-6750

COU Nn HUNTER 'S MOBILE REPLY CARDS: ONE CENT SALE ­
90> white 10'100>, black ink. no cal l 5001$500, 10001$10.00
Your call In 10 A RS 5001$7.50: 10001$14 00. Add $2 5Osn,(>­
plng/500: $3.50 shlWlngl1000 We prlnl OSL cards-Sian­
dard and cuSlom SASE ,or samples and pl ices Mabile OSL
Bureau Press, Bo< 6436-A. Florence, SC 29502

ROSS'un NEW August SPECIALS, KENWOOD T$-140$
$18490. TW04I00A $459 99 , TM-253M $405 90. TM·3530A
$34490. TM-4018 $33490 HAL PCI·2000 $429.90. CT-2100
$499 90. DRAKE 7000E $36990 ROBOT BOOH $299 90. eoo
$29990, I200C $123590 ICOM IC·38AWmM $338.99.
1G-45A 528990, IC-32AT 5539 90 , IC·725 S80990 YAESU
FT-711RH $36990. FT·411 S33690, FT-109RH $27699.
FT·209RH $276.99 , FT·73RTI $289.90 , FT·33RTl S29990
CUSHCRAFT 124WB $4150. 230Wa $234 90. A4S $353 90
ALL LT 0 (LIMITED TIME OFFER) LOOKING FOR SOME·
THING NOT LISTED?? CALL OR WRITE Over 81SO nam·,e­
lated items In Siock 10< Immed,ate shipment. Mention ad
pr ices cash, F.D .B. Preston Hoo's Tuesday-F rklay 9.00 10
6:00 , 9 00 to 2;00 P M Mondays.Ciosed satu rday & SYnday
ROSS DISTRIBUTING COMPANY. 18 Soulh Slale (PO Bo.
234). P'es'on. Idaho 83263 (20e-852-oB30) FAX (208)
B52-0833

tOLLECTOR$: 1970s Ham LICense Plates (VE5). UNUSED
SI0.00plus $2.50 s/loh VESHB, 1433 Taylor 01 ,Sw,1ICurrent ,
saSk S9H 1MB

TH IS III llNTH' S GllOlllE FROMTH ECANDY STO RE

I R DCI Ny..VlklngM B.y·A
, , S5S4.9O

(August Only)

!;Imll.. uvlnv. on Konw<>Od. ICO M,
V...u, Hl1I.ln. • te. "" L.T.O.

K.nwooclT H,J1~" mt,VO

Over 8788 Ham Related ilems in Stock . All Prices
Cesh FOa P,eston. More apec lals In Ham·Ads. Look·
Ing fo r something not IIsled??? Call, wfite a. FAX.

ROSS DIST RIBUTING COMPANY
11'.0 . Bo. 23-t), 18Sou,nStol. SI_t, p...ton.ld""" 83283

T....phone 1208) ~-ollJO; F"X (208)&S2-<l833
Cpon M",. .8-2.T......·F~. v-6, Cloud S., & Sun,

antenneX
"The Magazine About Antennas"

DO YOU -
' Have a lousy mobile signal on all bands?
' Need an inexpensive beam for 10 meters?
'Unsure about using vert vs hertz antenna?
• Need a low noise antenna for 160 meters?
' Want to design an antenna just for you?
• Need a program for design and plaiti ng?
• Need to solve a unique problem?
• Know the best antenna for hemsats.etc.?
• Need a disguised mob ile antenna?
' Want a cheap automatic coupler system?
' Just want to learn more about antennas?

THEN SUBSCRIBE TO - antenneX
12 MONTHLY ISSUES is only $15.97 for
USA and possessions. $1 9.97 foreign.

antenneX
P.O, Box 8995 Dept. 19

Corpus Christi , 1)( 76412

KENWOOD Il]lICOM~ YAESU
We want to be Your Radio Store

Full Li n. 01 Amal.ur Radio and Compu l .. Intarlaclng
& Accn ' o'ln . · Tim W71QY 0' P"b.n K1KMZ

(801)467·8873
~·I! I ~ (800)942·8873

1057 E, 2100 So. Sail Lake City, Ulah &4108

WHAT'S THE BIGGESTISSUE
IN HAM TV TODAY?

The Next Issue of
Amateur Television Quarterly

• ACCURATE reporting
• TECHNICAL informatio n
• VALUABLE content
o QUALITY production

Subscriptions: 1 Year
$15...... ..US A $20........Canad a

$25 ...,....Elsew here

1545 lee 51., Suite 73,
Des Plaines, Illinois 60018

Phone: 312-298·2269

Handheld 2-mtr/220 MHz phase
sense direction finder. Used
with any FM xcvr. 011 compass.

Type VF'142, $124.95, $3.50 S&H. Cali/write
for Info. CA add tax.

RADIO ENGINEERS, 3941 MT. BRUNDAGE
SAN DIEGO, CA 92111 619·565-1319

HEWLETT PACKARD
SIGNAL GENERATOR

Hp·606A 10 kHz·65 MHz

• •

$200.
Rebuil t and in Original
Government Package

Limi ted Quantily.()RDER TODA Y

N.E. UTSCHE
P.O. Box 191

Canandaigua, NY 14424·0191
716·394·9099 716·394·0148

FAX 716·394·8329

10.
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OMNIV

.'4 , ...

• NewUlLSB.OSK,CW.
FsK HF Rig

• Dual VFO 's. 100 W Output
I Allbands 160-10
• Superior " Phase Noise"
• Made ln USA

H K·21
POCKET
PACK ET TNC

I Miniaturesized VHFIUHF Modem
I TNe-2 Com pati ble
• Personal Bullel in Board
• All Cables Supplied
• Connect to Your VIUHF Radio and

RS·232 Computer and Yoor Sel.

5 8 ·1000
HF U near Amp (kit)
I 1000WOut put on ssB, 850 on CW,

5OOWon RnY
• Covers 160,15 MeIe rs
I 1,3·500Z Tube
• aSK wl1h Oplional Board

Heath

DR·11 0T
NEW2MeterMObUe
• .5 Wans Output
• 1. Memories With Standard

Encode/Decode Subaudlbte Tones
• CAP and MARS Modifiable

AUNCO

o
ICOM

CIRCLE 87 ON READER SERVICE CARD

IC·32AT
• New Dual Band HT
• RX·138·174 MHz

440·450 MHz
• TX·140·15O MHz

440·450 MH z
• 5 Wat1s Output on Both Bands

',::~:::''' 'ir'
NEW 2 Meter Handheld
• Ultra Small HT

with up to
5 Walts Output

• VFOSean &
Memory Sean

• 48 Programmable
Memories

I Covers 140-150 MHz

E: , liil
~--­_... ""\ : i:...:"'.•:: b

VAESU

VHFIUHF
AMPS

• High VSWR and
Overdrive Protection

I 5 Year Warranty, 6 MonthSon RF
Transistors

• All Unit s have GaAsFET Receive
Pre-amps

FT·747GX
• 100 Watts of Economical

Perlormance
• Dual VFO's, 20 Memories
• Receives from 100 kHz · 30 MH z
• Bujlt-ln CW Fil ter + Mo re

FT-470 •
COMPACT 2MI1OCM

DUALBANDFM

• Simultaneous necepucn
on Both Band s

• Up to 5 Watts ovtcut
• 21 Memories on Each Band
• Bui lt-In 10 Memory OTMF

Auto Dialer
• Bu ilt-in cress

PLUS MORE !
FOR SE AVICE INFORMATION CALL

11121422-0252
FAX '12·~5 4'"

MONDAY . FRIDAY
t:OO AM · 12:00 NOON

TEIIMS:
Prius De Not ll1Cllldl S""'plII' .
Priu 'ftd Awaillb*ly SIIbjK11D

Chn91 WIIhoIII NOla
MIStOrders Shipped 1111 511111 Day
COO's • __ (U.SO + s/lippillg)

~ ~ S

P.O. Bo x 6522
220 N. Fulton Ave.

Evansville, IN 4771 9·0522

Store Hours
MON·FRI: gAM · 6 PM

SAT: gAM · 3 PM
CENTRAL TIME

SEN D A SELF ADDRESSED STAMPED
(SOotI EN VELOPE (SASE) FOR NEW AN D

USED EQUIPMENT SH EETS,

WARRAN TY SERYICE CENTER FOR;
ICOM, YAESU. TE N ·TEC

tbe~===RAM STATION

IIl-TECII '."DE. '" Nal.ona" buy .....U_pubh<:aloon lor Nne·
leu' RadIO and ' ....lec:l equipment and ..rvi(:e$ Ada .,e pub­
kshed Two«Ia monllo.nd wodeIy ,"cuLaled 101 1&51,esuII• . All
'a'''' a'e «Wl'lllfWI"""" pr<eed FleKIo new .....Il. ,S for pen­
I\lOlS p'" day SUJac.ibe \Ol)Iy s n for one..,... (2" __l
Send ,toe<;k or r'I'lOIley o'de' 10 IIl,nCII TUDEI . P O eo.
1152 , Norwall<.C\ 90651·1152

FOR SALE E F Julw... SOC:Io.elS, 122.0275-001 _ ... lor
E"'oK I\ltIe (3-500-1) UMd 10< Ilo-power AI'I'lOIII.tI Cal 101 ,
~, l'ln:oJRI,letgfI. 919-781·5700 OuanlolV pro:es
VS26 00 .. . 1M20 00 .. . 25IS19 00 .. , 5().upI$18 60"

TU flATES" " "'IUIII "IOlSIIIID&(· NOTHING ElSE LIKE
IT • OUT-PERFORMS OTHERS ' co." lesa Compe,. 1..-40
l,lHI 548, 1_150 l,lHI S72 5a1CIKloon gua.a_ 5encI
$I_lor delaia 10 TENNATEST. W8URR, 1025 W6;;Mood
Road . Qu;rw;y. 1,111"9082-9507

10 .nu E.lendeO Double l _ Anl.nnu H'9fl p"rlO/·

......ro;;e 3d8 g.o ,n OW' • ",pale No tu ..... .-Md' S75 00
PQlI1pI<I SASE 10/ ""01....100" la<:~ Sl:r"ndIe', N8FNR. 413
V"""le•. F.'''''Ie.M I 48220- I 955 (31 )-~1 · 1 7"Ol

~AC KET PICTURES fOR PC I ftdCII"n: Tllese disks are rull ol color
pie tu'"" already CO/IVefled 10 the MFJXFER fo,mat lo r pass­
ing v'" pac. e, .Ttl"' " d ISkS cont."" "ll pic tv resorca". planes.
sc_tICS, and moecaU,NIOl.l'I dr. ...."..os are $10.00; PS€
SPII(:ily CGA Of EGA pictures S.. dIsks contaIning Dotn CGA
and EGA pletu"s." S20.oo Elch disk conlai"" a "USER
fASY " v;."..ing prog ram lhala llows pic rU I" to De dIsplayed
I t'lll ..-ed in ",tile, CGA 01 EGA. lOfrnat (VGA will display
a lSO) II you have tile .-MFJXFER Ell:E prOQ ,.m. a nd the PC
01 clone. the$e pictu," ....~I dllQlay to )'OUr 111;''''''' ar<l saWlIO
dtSI< as tlley I r. bei"ll '1J«lV8<l Oroe. I,om, 8ucK4ABT. 506
PtIu$.Inl Rodge D' ..... WiI"'. ' F/cIb... Geo<g.. 3Hl88 Sorry.
rooCOO, Of '1\iI'll"' ClI'da

POOR I,IIAN S SURPLUS C()I,IIf'ONENT H.II-Gal1orl Powe,
Supply K~ Tot><lUlIlITy ..... W*= e-rts 1600 VOC a l ..SO ....
outPuI . ""ea 11• ....-. ( . I. ""ndInga). Iou< MfIy llXlO
VOC~. doOdeIlor 3_br"~IIIIW, DF'OT IW!IdI. Iv5e
~•. polO! !>AI 1 M I~ . "'~ 'esiaIOtl.IineCOld, adIe­
......I" . • nd inIln,o;t""" (Two 10. '111 _ a tIYI ......"1 WW58.
POe 4&1. B,OOi<S/li'. , TX 77.123(713-93.t-.t659l $60 00 FOB
(Greyhound bull

INTERESTED IN PU8UC SERVICE .loon YOU' """'I RlldoO
E""''9'''''Y Assol:iIlted Cclmmuno;a.I""" T....... In PennsyI­
......... Gal 717-9J8..6943. or W.ott! REACT . 1160 Old T,a~ ReI ,
En..... PA 17319

r

ORDERS &
PRICE CHECKS 800·729·4373 LOCAL

INFORMATION 812·422·0231

S8Y You Saw It In CQ
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GET THOSE RARE OX's •••
P1I INTE OClftCUIT BOARD SU PPLY CAULOG: Dry him sens,tized
panels, etc rem. coppe r clad , art tapes. p,o je-c;t boa,dS. etc
send fo' free calaklg 10: Ki ,~·"onics, 170 E Ma,k et 51 .. Alii·
ance. OH 4460 1(216--821.(;478)

ZENITH TRANS-OCEANIC SW RECEIVER (c i,ca 19531) Fai r
physical condilion Needs repaIrs . BeSI offer Franlo , 516-­
681 ·2922days

MAKE YOUR OWN REPEATERS. u otcrcta Mico' RadIOS 45
watt. 4 f raQ 136- 150 MHz, $BO. Moto,ola M,co r Radios 45
wall. 8 haq., 136-150 MHz. $120, Moto,ola Mol racs Rad'OS
25 MHz, $32. M,co, Access. G,OllPS4 freq Scan Head, spkr..
m ic , cable, $75 Micm Access , Groups 8 f''''l SCan Head.
spkr.. miC. c able , $100. GE Exec II's Radio 45 watt 1 I, eq.,
136-150 MH z, $100 wi l ~ all ac cessones . $200. GE E,ac II
Radio 50 watt . 42- 50 MHz Sl00, w'l~ aU accessories $200
EM·2 DTMF mics wi t~ Micor, M'freks, Synto, Plugs. ~a rd wil e
changeable wit~ schemal'c. $20 OTMF encoders wif~ l ite.
choic e of Plug M,co, or u aste r II , $30 eac~ LAMBDA Powe'
Supplies LNS-P-12. llOvOIIS.12 vail DC. 14 amp. $100. Wolfe
CommunicationS , I 113Ce~traIAve .. 8ili ings , MT 59102(406­
252·9220)

STAINLESS STEEL U·80LTS, Tu,nb\JCkles, Eye Bol ts , SCrew
Eyes, Rivets ,8011s ,Scr ews Small qua~litoes , f r" catalog .EI­
w iCk. DePI. 737, 230 Woods Lane , Some'dale. NJ 08083

HAM SOFTWARE: IBM/compatibles , 10 diSkS S26 95, MCi
VISAJl)iscove, . N5ABV. EAPCOIC, Kel ler, TX 7624&0014
(617·496-424 2)

" "' 0

( .

.-
:( ,,~{-Z'?~

\ -,, .,
~' .

, , H

.. . with the hel p o f an azimuth map
from the Great Circle Map Com­
pany. An azimuth map will help
you get the most from your beam
antenna. Each map is special
made for you r QTH and features
your station's call sign on the
lower right corner (SWLs may use
their init ials o r name up to 7 char­
acters). The map measures 23" x
35", is brigh tly colored and is

printed on 80 pound poster stock. To order, send $39.00 (plus $2.00 S&H)
and your station's call sign and location to:

The Great Circle Map Co.
P.O . Box 691401

San Antonio, TX 78269 USA

Yes! We accept foreign orders at no extra charge! (U.S. fu nds on ly). HAM SOfTWARE and Olhe, "shareware" for IBM/compal lbles
La'ge SASE fa, catalog JK&S. POB 50521, Ind,anapohs. IN
46250-0521

KENWOOD OWNERS: Increase lhe bandspread of 'fOIlr
TS-940. T5-\l3O, TS-440 ,0' TS·43O' Our T U~ ing Upgrader aOds
a new , sfowe' 2.5 kHzlflevolll tiOn P 14 speed) fine -luning ,afe
and automafically sele<:ts higher'SPeedluning ,ales whe~ you
lu ne tester. lo r QU,ck QSY. Easy to inSlal l ' $34.95. rs-\l40
Owne rs. Bank ConflOl lels I &. II allow fronl.pa nel memory ban+::
conf r," (\Is ing voice b\J tfon~ . el iminating need to go 10 top 10
slide apen halch eaCh t ime to change memo!)' bank olf also
pe rmils voice freQuency a~nounc:emenl. ~I is $2495, Oi l is
$49.95 ,$5.00SIh USA,$13 OO elsewhe'e. Inte' nat ional Rad,o
& conpctees . Inc" 751 SW Macedo Blvd , Port SI. Luc,e, FL
34983. Send 45¢ SASE lo r calalog. Ptlo~e 1.,j07-879-6868.

YAGI 8 u,IOOlS. T,a ps fa, TUbing Elements. SASE1mOOta ils.No
couect ca lls. Blown Enginee' ing Inc: .. 5501 SW 25th Court
HcH lywOOd, FL 33023(305-\189-4658)

, Wide 8andwidlh 12 MHz)
• Siand ard 316 " 24 Mo unti ng
· 66 · Overall ' 1 KW ' 26-30 MHz
• Am aleur Net S24.95 .. S400 UPS

1 (800) 888 8797
LES WALLEN USA

Quality English An tannas I< Accessories
19 Aero Dr., Amherst, NY 14225

OEALERS WANTED

•i ..10 METER MOBILE ANTENNA"

~
"

The

HAM HOT
Amateur & Shortwave

Goodies
at lOW, LOW Prices.

A lkpt. or5w~c~...........~(8~06) 376·4345

700 South Milam SI. • Ama rillo, TX 79106

C IRCLE 67 ON READER SERVICE CARD,...--- ----=--===.:::,

"NEW" DUAL &JRI BAND SUPER
"L1NEAR" ANTENNAS

MODEl I FREQUENCY GAIN I POWER I LENGTH USE

(A·2X4Z 146 MHz 8.2d8 200W 1S' 4~ BASEfREPEATER
446 MHz 11 .SdB

(A·2X4FX
146 MHz 4.SdS 200W 1'11" BASEfREPEATER
446 MHz 7.2dB

(A·2X4M 140-1SS MHz 4.5dB 150W I ' MOBILE
440-460 MHz 1.OdB

(A·2X4SR 146 MHz J.BdB HOW J' 4~ MOBILE
446 MHz 6.2dB
146 MHz J.OdB

(X·901 446 MHz 6.0dB IS0W J'6 " BASE/REPEATER
1.2 GHz 8.4dB
146 MHz lOdB

(x·801 446 MHz 6.8dB IOOW J' J~ MOBILE
1.2 GHz 9.6dB
146 MH z 2.lldB 110W

(A·6JOIN 446 MHz 2. lldB 1' S~ MOBILE
1.2 GHz \.IdB 50W

NEW! ULTRA COMPACT CALL YOUR DIALER

SWR!POWER METERS
".e. G co

•
(M-200 144 -150MHz

'. (M·JOO 200-250 MHz-. (M·400 420-460 MHz
(M·420 140-460 MHz 121S N. Grove Sl
(M·900 850-9S0 MHz Anaheim, (A 92806
(M ·1200 12S0-1J50MHz 17141630·4141

DEALERS INQUIRIESWElCOME FAX 17141630·7024

CIRC LE 66 0 N READER SERVICE CARD,.8 • CO • Augusl 1989

OUADS. Lighlweight Fiberglass Consl,uctoon, 10 meier
$6995. 10-15 mete r $13995, 10-15--20 m efe, $199.95
L'Il hl~ ing BoH Anlennas, RD·2, VcHanf. PA 16 156 (412·
530-7396~

fCOM. KENWOOD,and YAESU OWNERS 8 Pole and 10Pole
Crysta l Fil ters and month ly inlormal ive ind ividual newsle t­
fe,s ' Our 101h yea" Ask vccneu these questions ' A,e 'fOIl
cont inually being inferle red w'lh du, ing OSO? You cam seem
to pull OUf a weak s;grl8l in the QRM? Yes fo e,the, . pllfchase
ou r SSB 0' CW fiI1 erl ' Send 45¢ SASE lor hee calalog lnter­
nencnat Radio <l. Compufe,s, Inc.. 751 SW MacedO Blvd, Po'l
St. Lucie , FL 34983 (1·407-879-6868)

ROSS'$$$$ USED Augusl SPECIALS KENWOOD T5-53OS
$61\190. R-300 $189.90. T-599D & R·599D $50990 ICOM
IC·21 1 $38\1 90. IC·271H $68990, IC-245$SB $249.90.
IC·25SA $179 .90. RM-2 as is $29 90 . KAYPRQ 10 10 MEG
$99990, KAYPRQ.2 S49990 COLLI NS KWM-380. 3 FIL·
TERS. NB SP. Sl995 90. ETO 76A $1299 90, 374A $1795.90.
R0 80T 400S319.9O. LOOKING FQtlSOMETHING NOT LIST·
ED?'>CALL OR WRITE WE HAVE OVER 235 USED ITEMS,~

slock MENTION AD Pnces cash. F08 Presfon Hours TUM'
day-F' iday 9.00 10 6:00, 9 00 fa 2:00 P M Mondays. Closed
Satu'day &. Sunday ROSS DISTRIBUTING COMPANY. 78
Sou l~ Stale, PO. Bo. 234, PrestO!1. Idaho 83263 (208-852­
08301 FAX '208~ 852-0833

FOR SALE: RIS MO<!em wlf~ manual $35 RIS Scanne' pre­
llrammable 2O-cha~nel$125. RIS DMP 100 pri~lel wilh man­
ual $125 M,(!fand 2 mefe, Rig 13·500 c'ystal conlrol, 144-148
$85. Mo'e info send SASE to. P.O. 80. 518, Whltehollse, FL
32220

WANTED Vacuum ceoacnors. vacuum ,elays , Eimac Power
Tubes , Seekers. and Ch,mr>eys, Ha"is-Gates /IlL-lOA. CoII­
i"lls 208U· l0 A Eme,ald. 8956 SwallOW. Founl Vly, CA
92708

WANTED' Delectlveibaske'case linears and any Colliros 0'
D,ake eQuipment. Joe Be<:llov ies, 24 1 Dove, Streel. B"dQe·
POn,CT06610

CO,OST. HandbOOk s lor sale .SASE lor l isf and prices W3ICZ,
Hem fock f arms , 80. 1580, Hawley , PA 18428

WANTED: Kenwood TS-660S, lCOM IC-51SAIH, Milage
A·1015. Sell Dow-Key llOVAC coa"a l ,elay $35, Triplet 3550
dig,taf VOM $45. New malched 6JB6's $30 pai, KllMK,216­
865-!iS4 1

Say You Saw tlln CO



SASE for flyer.
ComTek

ComTek'. RCB-5 Fi"e Posi tion Remote
Cou l.1 Switch Is the BEST money
can buyl
• Swi tches up to 5-KW to 30 MHz
• Low VSWAto147 MHz
• Unused positiOnscan be -ocee" or grounded
• Uses regular rotor cable for con trol line
• SO·239connectors
• Stalnless-$teel hardware
• Hot Dlpped·Painted lor good lookS and

protect ion
• Le_an ecretcncrcot front panel
• Un·Breakable! u e-aeataere!
• Only $139 + $19 S&H. Shipped next day!

1 Cider Mill Ln.
Upton, MA 01568
(508) 529·8330

PI.... MInd all readerinqulfies d lr.elly.

FOR A LL AMATEUR W IRE & CABLE
"C ERTI FIED OUAUTY"'

1-303-895-4195 fl_ Help& ""II ....,

SELL NEW KANTRONICS KAM packel . $2tO N_ Hy-Ga.in
40 mete, r01atallle d'pole. $ 135 WI l..AK.. Bo. 730. Cor1cord.
MA 01742(S06-369-905OI

WANTED : Dra ke TR~310 1rll'lllCe""" wltll power SUPPlY
Please Slate cond,jiOll arlCl o,J<,: e. Char"'. Signer. WA9INK,
American Embassy Cairo, Bo. 10. FPO, NY 09527.

FORSALE: TS9305 K..""OOd.ON lilIe.. Al\J,$1100 K6BWX.
707-57lHl625. CaIlbooO. lIdOf_ Okay

FOR SALE: Silitroni. 10110 . OHM. Excel lenl Talker. $275
call 21&-526-8645.leav.. me.....ll..

FORSALE HamJV_.ll\(lI,lar,,;UO"'lk>oIe KD9TY , Ketl
Worte , eo. 134. 8uflalo.IN 47925 (219-27&-7808).

WANTED' Reeeive" milila ry R·220IURR, ~s broad range he·
~ncy coverage , Reaeof\llble pller , I've . tech, main!, man­
uallor thiS, C/O Oan. P 0, Bo.!1064. Newark , NJ 07 104

WANTED. OONSET G-76 N:. Power Supply Model 33-$9 lor
Q.76 Mulliband Transceiver Mooe! 3338 Must be in GOOO
condItion w~~ a ll cabi8s . PIn.. stale ll'ictI , incW rog IfI,!>
pong. infi,.! I,mer TL Long. W30NE

WANTE D. $encoIa M U1!iOI\lCe leal.. H-P2liG'Omeler. H4'
.oItmeIer 3otCI6o\ Of . 1OC Of 8000_ 92B Of 9280 WQWTE.
127Voe~n 51 . Tem........ . WlS"87

WANTE D:Oldef alampoolec;no•• P,,,,.recolle<:tor .... l<aoe
""'" ....... ' Of pay cash KBGOJI , PO eo.. 125. lutsen, MN
55612 .

WAA TEO: $cl'lemalM; and OPerator'.ma_1o< I'tallic ,."e "
.e<;.......... Model 5-53A W" DII¥'Of <XIPI'. Of ofriII COP'\' and ,.
Mn A 0 Tudor . 0141 EoMuto.. ry 51 . LeblInon. OH 45036

CRYSTAlS SASE 101 my IIa IQIUO. 2023 lIonnetl ReI •How·
81. MI 48B43

WANTED' Oldplaslic: and tIIIk","e AM bfoedcMl recevers 01
the 308. 408•• nd 50s Wr~e Wl1I'I ke. model. cOl'lchtion, a l'lCl
pr;ee. Ge"" Sl<\oOlI . KE2N. 2923 rdslay Beach Road.Wan-
tagIl. NY 11793 (516-221·3535)

ruBf:S ANO PARTS aI" ~'" All ... prICed 'tefY reason­
IbIy SASE 10< IIslIO Arne. 5725 Wes1 La~e $I . MtI'ltleaPOIiS.
I,l~ 554 16

SOLID BRASS Gal! sign belt tJuc kle Send $11 99 to H Horn­
sby, Nl:'''''AG, AnN COBB. I'll 1 Bo. 211 . Lake lsat>ella . CA
93240 Wrote tOtp' lCepnSPeClaltJuckleengrawog I eandQ II '

BLEEDER RESiSTOAS. 'lWN lOOK",.",.. _, $1 51) ..,;1'1
Cer_ <MIeclriC: dOOrI<rlCIbeapac~~ . 1'CIOPF.30 KY. _ ,
S1 SONer> 1nc:ludenhipQjng lowe' 48. J 1,1 Holler. WIOL.24
Che,ryAoed, F'e""nghem. "'.... 0110'.

WAN TED, ...EAT...KIT SlJ.l~ or HW· l l).t SS8ICW transceiv·
ar . ""y condotoon, exCllQ! basl<etcase!l. I wa", juSt 1M fig
•~ Pric«l,..eonabIy HEATHKIT. HW·2l)36..A .... eon.
IKI. Let F\otIerU. 1 ·1I~ home 0800 10 t olOQ POT, 1
dlys. _ N6RPP

le-r61, Q'lQinalllox. CW l ill a,s. etc ., $1800 Inc:lud""" UPS
5B·23O, 1200W PEP linear with e>1I8 """" be.S(! EIMAC 8e73
ce ramic tube Cel l Mike , AA4CM. 305-44H;609

WANTED,HII_ sea"""",sase SC:arner. Shortwave Re­
~. RNliIloc: OX-400.linden 201 O. Ke......:lO(l R«lO. 1000
Marl<. NYl e , Sl~7·2839

WANTED: M,n!. round Coll ins and SS·IR Squire Sanaers R_,
Raillan Nel 7 290 Sundays 1700 UTC, T,N Col t>e r!. WASMLV,
But1on . OH 44021

FOR SALE OR TRADE , Tf>,ee eifel Wllllrnele, slugs-25 1080
MHI. 100w, S/XlW. 100 10 2SO MHz. IOOW Wltlll DM. MeMn
8f~, 18 N 7th 51 .• £Sthe...... , IA513J.C

FORSALf~__SBTVTrapv.mealAnleml
..en KW 1IO ....t.. Rum.lOt . SM Don. Wl8lR.
1!103-S27.Q386

WANTEO. 2 _ cort'o'efte, 10 go aheadolaColllr-. 51J '.
_ Roc:ky StotwI . • '0 w est .lOM Slreel .~. ()ti

"50'

NIQ.·2000 80Ind SIoootc;ll. _ . SJO p P MD........ Fuo;I'lI. 11
Plymouth La... SwarrcIscon. r.tA 019(11

VERTICAL V1BAOPlEX W"'-NTEO. Odl RoI....... 1263 lak.
I'lursl Ad .L-..-.. CA !MS5().1851

16"" Xl COl,lPATt6LE 5121<. 2fO, s.1tI11. PIIra. rnonP<:l'Ir_,
I"'e ........ , $49!> FOB Mike Bae , Bo. 4806. santI Clsre, CA
95054 (..cl6-739-1833}

r----

r
I

IC:()U 3:2(1)1, <),.-1 tIIInder. """Y _ . $385 AEA cP·1QO(T6o'

-til MBA-TOR peekage $215. e .-.~ .......... '"
I<84T06. 502·259-5330

WANTED . 1945--46 __oIOO~. QuoI. OerrosG
Eksleo. W9SS. 5006 H SecoI'l<l $I " Loves Park. IL
6 1111-5809

CERTIFIED COMMUNICATIO NS
2'11 PITTMAN " OAD LA~DAU'" SC 21351

For Brands You Can Count On
AT PRICES YOU CAN LIVE WITH,

CALL TOLL FREE: 1·800·238·6168
Find out why thousands of customers have switched to us.

TRADE?
Yes, if you
have clean,
saleable
gear !

CALL FOR
FREE
APPRAISAL

In Tennessee,
Call
901·683·9125

Authorized
KENWOOD
Servi·Center

KENWOOD, ICOM, TEN·TEC, Ast ron , Cusheraf t, Larsen. MFJ , Butternut ,
B&W, Hustler, Antenna Specialists, AEA, Ameritron, Van Gorden, ARRL,
RF Concepts, Nye Viking, Kantronic s, Call Book, Alpha Delta, Heil , Grundig,
Un iden , Bearcat , Mirage, Ameco, Alliance, Welz & others

Memphis Amateur
Electronics, Inc.
(In Business Almost a Quarter Century)

1465 Wells Station Road, Memphis, TN 38108

STORE HOURS:
Mon-Frl., 9 10 5
Sat., 9 to noon
(Cent ral Time)

Say You Saw It In CO
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the Ultimate Paddle
FOR SALE, Midland 13-5OO Motlila 2 meler rig 144-1 48.aeee
of crysta ls installed, comes w,t~ manual and m<ke. $85
DX300 SW receiver . $150. More info send SASE lO P.O. Box
518. WM eM use , FL 32220,

CI RCL E 118 ON READER SERVICE CARD

WANTED . 90. 150, 300+ mm MODERN view Camera lenses
Goonar, Callar FB Toyo-Omega 450 fens boards Rellecl ...e
Focus,ng clol~. Fliteway 4 x 5 IIOklers. HUGE ball head
"Stud 'O Ball" T,N Colbert, WABMlV, Burton. Ohio 44021

BUV : Amaleur RadiO Equ'P"'enl, GoodIBall For larllO listl$l
and SASE Joe eeeieves. 241 D<lVel Streel , Bri<lgef)Ort . CT
oeero

NATIO NAL RAD IO CO llQUipmenl manuals and NCl·2000
parts SASE for lists cteuner. Ma..m ilian FIiCM, 11 Ptymoul~

Lane ,Swampscott, MA 01907

ca. OST, HANDBOOKS FOR SALE SASE for lisl end prices
W3ICZ, HemlOCk Farms. Box 1580. Hawley, PA 18428

SELL CI....g 9ger 6 meier t ransce;"er , HP23A Heal~ power
supply, $50 eac~. KA8SBL. Calculta . OH. phone 386-5990

" WANTED " Vacuum Capac il0rs. vacuum Relays. Eimac
Powel Tubes ,Sockets , and Cnimneys, Ha"is-<iates ATL· l QA,
cou.os 208U·l0 A. Emerald, 8956 Swa llow, fQlJnt. Vly ., CA
92708

Stainless Steel Adjustable Spring •
101" Different Fists

Nylon & Stainless·
Sell Adjusting

Needle Bearings

Stainless Fasteners •

Large Clear Plastic Handles·,
e Didn't Invent CW, We Only Per1ected It.

~BenCHeR, inC
333 W. Lake st., Chica 0, IL 60606 312/263·1808

WANTED' Cop}I 01 TDA7000 F~ Rece..... r afticl.. ln JuIy t 986
Hal!ds.(Jn Electronics magazine. AI Bernard . N140 , P O. 80x
690096, Ona""". fL 3281a (407·351·5536).

FOR SALE: Kenwood TS-820S w ith 016 RIO and CW filtel .
oper and service manua lS. $470 J acceene. N8ISU , 6312
Aust inburg Ad ,Ashlabula, Qtj 44004

WANT . NeG 101160 0r ICOM 475 Hf Iransceiver, A Wi lliams,
/\A5KB. 2902 "-'hiSf>8r View, San Antonio, TX 76230
(512·49:w819)

SUPERHAM OTH St Augustine. FL, Anastasia Island Beaul i·
fu l 2 bedroom 2 bathroom house on large plol View imer­
coastal. watk to OCean beach. Backya 'd borders saltwale<
canal. All appliaoces ioc ludlng cenlralair, M,nt condition only
3 years old Ask,ng $89.500.00. Call (516) 271-5784 night
(516) 367-8420 llaylifTla. Ask for Fred (N2JCD)

TELETYPE Mooel 19 wf2 TDs and nontyplng report ., "'I lid
condoS50 Model 15KSR $35. lSAO $25, bolh lid eeoc All
Ih,ee $95 , U pick up cr will oel 50mi. $10 N3GI'U. Bo. 1480,
Columbia , MD 21061,

WA NTED: Hand keys. regular and unusual types. K8LJQ.
2023 Lannen se.. Howell. MI 48843

FOR SALE TRS-80 Model III M,c rocomPUter, $50. ROM 116
RITY-CW Interface (needs repa ir), $10. Flesher-demodulator
TU·410. $75. Hal Sl-6000 Demodulalo r, $125. Dentran
MT·3QOOA Antenna luner. $100. Heat~k't HF Wattmelef.
$45.' Heal hkil VHF Wall meter, $40 ,' Hayes SmaftmQ<lem
300,$45 Epson FX + NLO prime r, $250. ' CushcraH VHF 2M
antenna ARX·2B, $35.But ternul ver t ical antenna HF6V 8Q.4Q.
20-15-10 mb. ,$25. Zenith H lead VCAwlremole conuol, $225
Htckok Dig ita l Muli imele< LX-304 , $45. Sencc>,a uans istor
tester TF40. $50 . RCA DC-power supply AP·704A, $40. RCA
T f , iSOIaHon uanslormer WP26A. $45. RCA Aud iolSqua.<e·
Wa... g..n..rator 59481440, $50. $uperscOP" compuler cas­
sel1a recorder C-190 , $30. Heat~ k.t Amaleur Novice License
Prog ram. $15 Haathkll Amaleu r General Class License Pro­
g ram, $20, Tandy 20 Meg. ha," driva card , $100. DSI FrllQuef\­
cyCounle r 3550. $50. Wilson selt.aupported 45 foot antenna
tower , $100 Mos fey CL·33 HF lri-ban<ler antenna, $100 CDE
H11VCD·45 amenna rotor , $100. Tandy """"'I 3000 micro­
compul .. r: 10 expansiOn slots, 2 I~ dr ives 1.2 me-g and
360 K, 40 meg hard drive, DDGA-, packet radiO t>oard , VM3
moflOChromemonitor , $26 75.' Kenwood 79502M VHF trans­
ce,ve r, $300,• Larsen LM-15O Mollile antenna,$30 . Kenwood
TS-940$ transceiver (anlenna luner buill in), $2350.• A & B if\­
le rfaca switch (to compute r or p'int.. r), $40. Kenwood DC
pawer supply Model KP$-12, $75 • Please call: 201-<171 ·3798.
Bill , WB2VJF.CI<Uon, NJ ,PS: The ueme marked by an aSlerisk
a'e not for immediale sa le

FOA SALE: Amp Supply Linear Amplil,er LK800-A wilh Ihree
3CX.aooA1triodes , like new. 10 hours use Call (215) 521-1134
eveniflgs,

WANTED Eimac AF--68, Globe DS8-1 00 ,Alvin Bernard, NI4Q,
POBox 690098, Orlando. FL 32!\69-0098

WANTED: Qp and service techn ical manuai fc>r mil ilary RITY
audiO converter CV-89IURA. Wi ll pay copy costs . 0 Testa .
Box 9064 . Newsr• . NJ 01 104

JOHNSON MATCHBOX . lQ-80 melers ,pe rfeCl cond, use as
is 0' excel lent for pa rts, $35 W4NXH, 813--581 ·W49

YOU NG HAMS 10 MeI er YQlJth Net. Meets on 28375 every
Wednesday al 21 OOZ. JOin us '

­• •
.~

1- 8 01 · 373 · 842 5
·Antcnnns h 'cs t

,.
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TUBES - 2000 TYPES
DISCOUNT PRICESl

Early, har(j.to-lind , and rmdem uees
Also nenstcemers. capacuors and
parts for tube equ'pmenl
Send $2.00 for 24 page whofesale
calalog

Antique Electronic Supply
688 W FirSl51. • Tempe. AZ 8 5281

6021894·9503

\e~S
~,,;,,~0

7;<:0°
\<:J .

\C ,
~O~ 2 Element $250.00

(:t.(:t.'3 3 Element $420.00
~(:t.\0 4 Elem ent $565.00

0\)'3-0 Price is F.O.B. Boissevain.

~'3SS in cludes U.S. Custo ms Duty.

' 'KJe~G Kit Includes: Spider, Anns, Wire, Baiun
~\ Kit and Boom Where Needed

Chosen By Am ateurs For Over 15 Years.
Winner o f the Manitoba Design Instit ute

Award o f Excellence,

Will Accommodate New Bands From

2 To 20 Meters.

Boissevain, Manitoba, Canada RIK lEI
P.O, Box 291, Telephone (2041534-6184

CfACLE 20N READER SEAVICE CARD

GEM QUAD PRODUCTS (1987) LTD.

15DD+ WATT TRANSMATCH KH 5169.95 OTHER KITS
G3RUH, PSK Packet Modem, 3ateliite

and Ten-estrlal. ,.,., .. ,., ., $111.00
G3RUH, OSCAA 13 Telemetry

Demodulator , . , . , .. , . , , $144.95
OAP 20, 5w, 20 meter Transceiver (HA 1/89).$1 24.95
W1FB 160180 Pre Amp (OST 8188) . , •. .. .. . . .$19.95
K9CW Memory Contest Keyer. , .. , . , . . .. .$109.00
Yaesu FRG·9600, .1 1060 MHz Converter , . , . $84.95

BASIC KIT-INDIVIDUAL ITEMS 20m C1N, 15w Transcelver(H .A. 6187) , $159.95

I 2
. h $5900 'SOW 75M SSB SCVR. , .. ,.,., $179.95

1 . rotary nductor ..,. .,.,.,.,.. . . . Factory Wired
2'.""'000811 drives . , . , . , . , $9".00

5','5'
Complete Arnertt ronrren-rec Line . . ,.,.,., .CALL

- . turns counter . , . , . . . . . . . . . B&W PT 2 00
1 . turns counter, economy (Groth) . . ,$19.95 . 500A Amp , . , . , . , . ,$1,670.
z -vertebte cececttcrs B&W VS 1500A Tuner. . . ,.,.". , ., $388.00

25-245 f 500 S4 00 Nel-Tech OVK·l00A (Free Repeat Optlon) $240.00
P 4 v••• , . , . , . , .. 4. ea.

OPTIONS- Cary LK BOOC , , _, , . , CALL

enclosure (pic tured in Sept. 86 CO) .$64.00 RADIO KIT • P.O. Box 973·C Shipping Ed,..
4:1 balun kit . , ,."., .$22.50 Pelham, NH 03076· (603)437-2722 Cl l l lOll ' 1.oo

. . VIS""Mllt,re.rd
dials, t,rmlnals , ChllSls, Clllmic m ndolts, hlrdwlft , torcIids , Imp componlnts. lAW caN stack, ,Ie.

Pt"ase send all read'" Inqulri"s dlreclly.
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Az,muth OSl A,'wd$l!bf.ry-EiIt\I lI/SI 519 95 plus 52 50
SIloppong & handlrng
Specify 1) O~CC 2) WAl ai WAS Wit[', 4 ~ SWlCliIo'd Al bum
h ll. 20 Piof PackS Jusl 512 95 (52 50 S &H ;
Enc:tose thetk Of money 0'00 lCill Res ~ 6 5"" .. I
VISA Of MilSle~n1 . (F1Ife.on orders l"pIe S&H;

Credit Card Orders Call Today Toll Free

Nationwide 1·800·882·7388
(9AM [0 6PM PST)

Allow ~ 10 6 Wt!t'kS Oellvery
...:,,01'"'' ......-eo..,.

11"0. OUlllle sIloe bo les Get)'Oll' OSl$ Of;an<rtd w,lh lilt
fIt\OI A/>muth "'wlfd$ OSL llbf. ry Tilt f)tf1«l w~ 10 d'SClU'I
ltIeu.d$ kif \'011' ",esl>Qoous . Wilfds-Ior usy-.no
Eith~ rrnyI album eeees COIl\l)IeIt! WIlli 20 1It. vy lIuf';
t rysUl-tle." sllg·", poc keltd rrnyI pqs lUth holds 6
Ufd$)
IOow z.oIIIIatlle lor ee most p'esbOOOUS • • iI'ds WI .lniIINf
r,l(loo Ofoo all iIfId Of!}o1flfn \'OU, U'ds Iof t«ll . Wlftl
• OX Century Club · Wo.-~ AllZontS· Wof~etl All SUIts &
ConlonentS • & a ~iIl Ost A1bu1T1 lof IfI'/ Pu,pose'
l ooo.s g'Ul .. 'fOIl' sl\il(k' Nttd lIIOfe~"Ofdel' e"lil
p;I!jeS ao~l

Sil1lSlacbOn G"" iI/1lted ' II no l romglrlely lleh9h letl m llfn
YOU' PU'tf\aSe " 10 &ys IOf . rt'IOf!t'I-back ,dund Z
Call Dr Send For Your Azimuth~
OSl Award library Today! ~=
S ENo TO: Alirnulh Aw~rd$ liOl~ry . De9I , coa
11845 W. Olympic 81 . , Su~e 1100. los Angeln. CA 90064
1·213·473· 1332 IOf InlOfll\ilhon

d JIIS'1s'\9!lS
v; Pe' " ~,c- l,blill'j _ \)

~-. . Value $24 95) ,\
(Reg RetaIl E BoMUS ".-
p\.US f"'5e131IS\ ~1f"7~

,see THE NEWnUT'I' QSL LIBRARY
New Handsome Cuslom Albums To Collecl, Prolecl & Organize Your Han/·Eamed

I1SL Cants ...Plus Special Albums forOXCC, WAS IWAC, & WAl Radio Awants
fREl IOU WITH TWO DR MORE AlJUMS!

Get Tile He-. Az!muItI "'W.,ds8i!se Tl0"'ll
Sottw.,e lOf lIIe IBM- PC (524 95 yaM )
Free ' E .~ fIt\OI PfI)Q'am I!elQs you D
slay on lOll ol tolIliICts bybiInd. w ds
sent iIIId f«:erved iII1d mutfI, mud! ~
fIIOfe 10 monolOf \'OU, ,~oo iIWilfd ",og,es:,.

SASE ll)f old Radoo Elecl ' onoc TeIe9'ap/'l PubIocaII(lfl List
Dick. 1263 Lakahural Ad . Uve'mor•• CA 94550-1851

AUTOMATIC PACXiRAM WANTE D 10 cor-t1 3 blocl< 10 2
blocl< gfaphica Iof PfinI P'lOIl Iof ConvJ.....x>o. Dd Randa••
K6ARE, 1263 Lakahu' al ReI . UvetmOfe. CA 94550-165'

FOA s.o.t£ X. ,o. 1618 comp,rte<. 10 meg:s HD. (CPV). man­
uaII. S4OO. U pay shQljng RIS ....f'OlS-I'Ield Di'OQ'_
sca........ , 0 c".nnela. S65 More II'Ifo _ SASE P O. Boll
S18._-.e.FL 32220

COUMOOOAE 60IC ancl ComPak,., ..iF AJt, 10' 1I'Ie P1(·232. 9
inc h ambe, monllor . ma..-.ta. c.bIft ~t1OlCl. $17S. inc!
$h;p Gefa'd. N28FL (2I :l)873-9659,_

FOA s.o.t£. World Radoo O6-8ol llOl"OM sse XCV1 3lXNi PEP
..lll SVolC and l2VOC p __ III. ma....... ......, good COflCI .
S9S Paul EIIOn. N3GPU. eo.. 1480. CoUnbia. MD 210«

TWO METERCOW1. loIOUNT "'_~... .m""", IWI1tl
2MJAM-fM8Pk11e' $12 , H"'I'lIf~AM·2SWR~e'S1 OWI _
B' ogflt.WE" R. • ' 158ucklly Rod9tCourt. St ~,1,IQ 631 25

13' " 55ol-SMoI a ll", • P1,I C.nUal''''''';

TEKTRON IX scoPE PIuo-ln. _81 modeII. $2510 $SO N.

othe''''''"'~K6KZT . 8O$-52ll-3161

WANTE D Swan 350 mele< , Cl-8OOon llOIlom R MOlle...li..... ,
7139 Hafd'y , ()wfIa nd PIl . KS 662(M

KAM,~: OOIOI arryoneknowolanygood aofl..ate. all mode.
ll)f I!'li$ pai' Olllef than '"KAN TERM··1 luke. WB5JAP. 2109
Sardy Ln .1"'"'111. TX 75060

WA.NTED . GOOD HW·101 and HP·23P/t G G,ove. T....n Val·
ley. MN565M (2'6-~31)

APPlE liE pfogram neoded to learn code . PleaH Hf1d inlo 10
Nancy. N~J. 56 Reb&1I1(lfl Roa<l, (;N.fleston, SC 29401

""'~

MICl'!OLOG AIR· , RTTYoCW c."'ldge 10 ' ".ns<;e ive , OPEl'.·
t;on using C-64 (;(lIT'(lll,ef Complete wlm8flU81 af1d cabl...
$100 Of ueoe IOf .ny 2 Of 6 mete, ge."an'en"", oIllQUl1l
value N.ATM . • 55 K.....,n Of . Ofange Pa' k. FL 32013

WANTED SX-88, SX·28A. HQ.1llG'.~. NC-1830. RME
.5.ncI50. • fIll..,.... SX·71 ma "luIWIgknotl ,__ngl\Jtlo!os
L..... W"VT. 914 Golden Bea' U . Kllrqwood. TX n339

WA.NTED D'ake TR·S XCv ' . CushC,.1t 6 11.Ql 6M Boomef.
He ll EQ--3OOK . Hy-Ga in 2OSBAS. ICQlot 1C-73S. Ke""'OOd
T$-UOS OfT5-530S For'est (2 18) 865-6541 . KaMK ,

CIRCL E 118 ON READER S ERVIC E CARO

VISA-MC
AMEX -OISC

WAN TEO' ! AU, Illlot-3 KEYER (T1'la 1JI0 ,se Mac hine) se,ia l
runbef 43 Itolen t,om DEN-TRONICS'I boolh Illl'la DALLAS
HAM FE5T, Uflit may be 'elu'ned 10 e<11'1e' AEAor DEN·TRON­
ICS no QUMl;""" asklld . n not ,etu'ned IUMliUance video
taoel .. ill be 'elaaled to localla.. .. nlo,c_ent ..gene,"

WANT ED Old AIJI B'OlIllc:asl Radtoa olll'le 201. 3Os. o4Os , SOl.
and ea,i" ,. Ple",e wfite wilh lUll deSCflphon incluchno condi·
lion and p, lc.. Ge'ry $kioot. 2923 lJIanda lay IIMc h ROlIel.
Wanla llfl. NY 11793 (516-221 ,3535)

WAN TED ORAKE MN ·2700 and Ilgnal generato, to 400 MHz,
I'm also inte'ested In mlllla,y su'plus PI..",e .. ' il" to. D.. ,io
5icca'di, 1151H. Via M..ndozz.. 218, 16166GENOVA, ITALY ,

WANTED: BC-1016 UndulalOf Unit s nd C'08~f(lfans!ef

,elayslsWltCheS wr' N" connecIO' S. C ,T , HUlh , 229 lJIe lmo' e
51. Til!.... OH 4.883 (.,9-.40l8--O001)

WANTED , A ,.. tionally ",Iced lo,,,ce 01 ....minum llJDino
6061 ·T6.0S8 ...1111 -2 1f\Cl'ldiamele, WANTED Round,mint
Collins . $S-lR. T.N Colle", WABIJILV. Bullon. Ohio .4021

BUY. Amat...., ' aCllO _;pn,.nl, gooClIDaCl For la'O'!' l;stlS1
and SASE Joe 8ed1Ovi&tl . 241 eo.-... SIr""', BfidQePOfl , CT

"""
YAE5 U FT-980. loll..... upc\IleI.SP~. M!).I . a' """OlCI.
SlI95 FC-151AT ,S250 IC- U 5, FMbOI' 0. S695 FOB K1lEC.
8OUlfl6·11121

WANTED. Aohn EF·25 .'lICllon I,. ,u,e (gIn POIa). _,,,,on
FCS-8V. KefMOOCl AT -230 . HC-l Oc loc k $eI .Cushc'alt 22$K.
A·UT-22 f(tMK. 21~'

WAN TED. C>wne< '1 manual lor llle T""'PO RBF·1 SWRfw-.1I
mal" . AlP:! wa1lI Tempo 20120 HF . CT 22O-Tll FU "ana, olC
por,oe<" 1loClPlY/IPIr, CT22O-IO Of CT22O-«I '"'41. a .1 VfO.
CT606-02 Of CT6CJ6.02 FM amp. _ Tempo HF ...--, Own­
"" 1 ma._1or 1I'IeVESTO" i0oi_ 1..""",lIofm Anyone
• __ '11 to pert ....... BlACK Tempo__ plMM_1iIl
aflll PfICel to Wayne $moI1'I. ~ILO. 1O.a SW 1111'1 PI&ce.
Ocala . FL 3261.(900'·231-6351'

FRlEE HamRadooGolpalT,acll SASE NlFTf . 51330._·
c:y-D• . CMton Hli . PA 19018

WANTED COPt d _'I ma...... Iof IIW T_I_ Type
502 oac*"*",""", PIeaM _ ""'" II'Ifo aflll PflCa 10 H9GXA.
Ate '1 . Ilo> 122. Berne. IH "611 1

s.yYouS.wltlnCQ

ASSOCIATED RADIO
80 12 CONSER BOX 4327
OVE RLAND PARK, KANSAS 86204

EVERY DAYA HAMFEST

BUY - SELL - TRADE
ALL BRANDS NEW AND RECGNDI\f;IONED

PIe-. Mnd al l <Hdef InQUlriots difllClly ,
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The TEMPO MPP1
...a unique new mobile data printer. includes a packet controller
and a 13.6 VDC printer thaI interfaces with any mobile radio. in a
recent user test it proved to have about twice as much audio level
range tolerance as other TNCs. It is also an ideal unit for emer­
gency work and a commercial version is perfect for dispatching
service. emergency and police vehicles.

The PK-232 by AEA
.. .the only controller oltering Morse Code, Baudot, ASCtl, AMTOR, Packet, and
facsimile Transmission & Reception plus the ability to monitor the new Navtex
marine weather and navigational system...7 modes in one controller. The PK-232
makes any R5-232 compatible computer orterminallhe comptete amateur diqita!
operating position, All decoding, signal processing and protocol software is on
ROM.Only a simple terminal program (like those used with telephone modems) is
required to interface the PK-232 with your computer.

• ,•

The FSTV-430, AEA's newest
The exciting FSTV-430 fast scan television transceiver makes getting
on ATV easy and inexpensive.. .nve or taped. Almost any video camera
can be used. Simply plug It Into the FSTV-430, connect to your70 em
antenna and you're on the air. Use a standard TV for receiving signals
and, 01course, an amplifie r will extend your range. Irs reliable, port­
able and lightweightand can be used in-station or mobile from any 12
VDC source. The only license reqUired is a technician or higher.

Obviously, we can fill in a system that you have alreadystarted. Orwe can furnish a complete system
to fit your needs and budget Forexample, here's some suggestions for the amateur just enterting the
exciting field of data communications, or: for the amateur who wants the best available.

NO.1 For the fun (and very affordable) mode, VHF Packet, AEA PK-88 with personal
mailbox, 8 K programmable memory and 'tcp.t P compatability.
For serious 20 M world-wide DXing on Packet, 200 or600 Hz shift. ..add the superb
HAL 5T-7000.

NO.2•• .top of the line! The HAL ST-8000 or HAL ST-6000 and AEA' s PK-232
~_ .. .the winning combination. You can' t do beller lor all-mode, all-band

. ,;-I§] ..... enjoyment of hi-speed data communications.
I ~

If you have any questions concerning these units, or would like to discuss your requ irements with a
knowledgeable specialist, please calland ask for George Sanso, AB6A. We also carry alarge selection
of excellent commercial products fordata communications and emergency systems as well as a com­
plete Inventory of amateur equipment and linear power amplifiers., --l

; 62.
:XYEARS OF~

SERVICE '. H8o,/Radio
2050 s. BUN DY DR. • LOS ANGELES, CA 90025'. (213) 820-1234

Toll tr•• order number. (800) 877·7979 TELEX: 87-3825(Henredlo) FAX (21 3J 828·7790

CIRCLE 83 ON READER SERVICE CARD
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Please send " I re_lnqulnes di.lICtly,
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CO Buyers Guide . .. ....... . 17
C & S Sales . . . . . . . . . • • . • . • . . . .69
Cellula. Telephone Company. The 93
cer nueo Comm.·The Wi.eman 109
Cleveland Insti lute 01 Elect ronics 38
Colorado c omm. Center . . • . , 43
Command Techno logies ..•. , 102
CommPute. Inc... . . ,., ..•. , 106
Communications Concepts .. , 84
COmtek ...... .. . . . . . . . • . . . . .99. 109
Contest Radio. Inc , . 101. 104
c osncrau , ,4 t
DRSI Dig ital Radio Systems , .. ,6
Datacom Internat ion al. . •. , , . ,49
Delaware Amateu. Supply ...... • . 49
Del la Loop Antennas , . . • . ....... ,77
o emrcnrce ... .. . • . , . . . . • . . . . . . . 101
Digilrex Elec tronics . . . •..... .... 72
EighUand Data , , •. ., ,60
Electron Proc essing. Inc , 18
Engineering Consull ing 31
Fair Radio Sales . • . • . • . . . . .. . . . .. 23
G.A-P. Anlenna Products ..•.• 106. 107
Gem Quad P.od uCI S. ..........• 11 0
Greal Circ le Map Co .......•. ,., . 108
Hall Electronics. Doug ...•..•.•.. .99
HAMRAD . _.. _ , .•. 69
Ham Hut. .•...............•.•.• 108
Ham Radio Oullel ...•.•......... 12
Ham Stat ion. The ..•• , •........ 107
HamlronicS. Inc.....• , •........ 100
Healh Company .....•.•.•........ 9
Henry Radio . ............••.•.•. 11 2
ICOM America. Inc Co IV. 15
IIX EQuipmenl. .......•.•.••.....47
Jun's Electronics .......••••.... 101
K2AW's Silicon Alley .....••..... 104
Kanl ronics . ........••.•....... 114
Kenwood. USA Co." II. 1.2
LakeYlew Co.. . . .. . . • . . . . . . . . .. .69
Lanz Company ...............••• 103

Advertiser's Index

DuplellCfS and Tnpleller5 A...ailable

• Forward & Reflected Power & SWR
• Selectable RMS or PEP swrlch

• 3 Power Ranges:
5 20 200 wees
30300 3KW ISX- l 00 ontyl

• Power Meas, Accuracy 5"4 (typ.)

• InseftIOn Loss: 0.2 dB Max.
• Wldeband Performance

Please HfICl "I.-I"QUI"'1 di'lICtly .

Say You Saw It In CO

For Addillonalinlormation
And Nearest Dealer, Call:

A VE MODELS 10 CHOOSE FROM

Model Frequency Am. Net
SX-l00 1.6-60 MHz $129,95
SX-2OO 1.8-200 MHz $99 95
SX-4OQ 14().525 MHz $109,95
SX-600 Dual-Band $169,95

1.8-200 & 14().525 MHz
SX-1000 4-Band 5229.95

18-160. 430-4 50
800-930. 124().1300 MHz

For detailed Information please
read the "New Prooccts"
article in Apnl '89 CO MagazinE!.

BASE & REPEATER ANTENNAS
• Fiberglass Sheathe<:! Anlennas

• Rated to 100 mph
• Grounded colinear & radials
• Stainless Steel hardware

'or 1'1. -2'/." 0.0 . mast

KNOWN WORLD·WIDEFORPREMIUM
OUAUTY ANTENNAS ANDMETERS

PDWER:SWRMETERS

MONO-BAND
Model Band Gain dB Lth Am Net
F22A 2M 6.7 11' $109,95

F23A 2M 78 15' 159.95
F718A 7(km 11.5 15' 229.95
Ft230A 2:km 13.5 la 169.95

MULTI-BAN D
X·5OA 2M&7OCm 4.5/72 ~ $109,95
X-2OOA 2M&7OCm 6,0/8.0 ~ 159 95
X-SOONA 2M&7OCm 83 '11.7 17 199.95

U·2OOA 70&23cm 8.3 11.7 ~ 129.95
U-3OOA 7O&23cm 8.6 13.2 ~ 159.95

(800) 854·1927
(619) 744-0700

"OUAUTYNEED NOrBEEXPENSIVC

~""l&1



IfYou Want the Most Advanced TNC Today...

In 26 countries around the world, tens of
thousands of amateurs know that Kantronics

is the leader in bringing tomorrow's technology
to their stations today. They also know they will
always be among the first to incorporate just­
introduced features and modes with Kantronics
software and firmware updates.

And, they know that Kantronics is unique in its
ability to seek out, develop and incorporate the
most advanced features into each of five
different TNC models before anyone else.
Why? Because every program Kantronics
writes, and every unit Kantronics designs and
produces are born right here at the factory in
the U.S.A.

Meet Your Mailman

In this age oftelco LANS, E-mail and FAX,

paas is just one of the firsts Kantronics delivered.

you will know you have mail in your Personal
Packet Mailbox- when your KAM "STA" LED
is blinking. New firmware level 2.85 has also
added a handy automatic mailbox user-

"-.. 0..- ~ ill _ oopyngrr.d toflw of PllIiIiotl So/IIo...
I(N,II- •~_ - . M-NClOE - . rod Pw Paci<.. 1IoIaiIIXI. - •

... "~I Dll<antronial CompIn~. nc.

connect. So save your computer and monitor
life by turning them off when you are away, and
never miss a beat on the airwaves.

Version 2.85 KAMs have increased Packet
Cluster- compatibility, KA·NODE" path pres­
ervation, KA-NODE recognition of the "NET'
oodes and HF baud rates from 50 through 300!
And there are three new mailbox commands:
List Mine, Read Mine and Kill Mine.

and Tomorrow...
Will the Real Dual·Port
Please Stand Up?

Read our lips. The KAM" is the only true
dual- port when it comes to packet. Your

Personal Packet Mailbox' is accessible from
both HF and VHF! Version 2.85 has dual-pan
compatibility with RLUMBL boards and KISS
mode for both pons. You can monitor HF and
VHF packet operations at the same time.
Users can even gateway from HF to VHF (or
in reverse) through your KAM.

Kantronics All-Mode - (KAM) has Packet,
WEFAX, ARQ, FEC, RlTY and CW recep­
tion. But we have five models to suit your par­
ticular taste. Ask your dealer for the best
choice today•.•and tomorrow.

.~ Kantronics
RF Data Communications Specialists

1202 E 23,d 51,eel La wrence. KanNOS 66046
( 9 1 31 842~77"5



PREAMPLIFIER Advertiser's Index TUNER-TUNER'"

• Tune your tuner without transmitting .
• Save those fi nals!
• Operate easier. laster.

Do yOI' use .n antenrll biner? Then you
need the new Palomar Tuner-Tuner to
tune up your tuner without turning on
yoor transmitter. The Tuner-Tuner con­
nects between your tuner and your rig .

Her,'s how it works:
1. Turn on the Tuner-Tuner. You 'll

hear a loud S9 + noise.
2. Tune your tuner until the noise

drops out completely.
3. Turn on the Tuner-Tuner.
4. Start transmitting. SWR will be 1:1.

Whit could be simpler? You can tune up
while listening to the other station call
ca. No need to move off frequency to
tune up. No need to cause interference
while tuning. No need tooperate your rig
into anything but 1:1 SWR.

Users say:
" My new PT-340 Tuner-Tuner is

labulous! " -W9DXP (Illinois)
" The Tuner-Tuner is really a nice

piece of equipment. II does everything
you said it would do. FB OM."-K5JDF
(Texas)

" This is a record as far as speed in
deliveries go, and I have been extremely
happy with the Tuner-Tuner's perfor­
mance." - 9V1XH(Singapore)

" I have to make a comment on your
Tuner-Tuner - one word only - FAN ­
TASTIC."-W310T(Pennsylvania)

Order yours todayl jf you use a tuner you
need a Tuner-Tuner.

Model PT-~O TUlMlr·Tuner onty $99.95
+ S4 shipping in U.S. & Canada. Calif.
residents add sales tax. FREE catalog on
request.

PALOMAR
ENGINEERS
BOX 455, ESCONDIDO , CA 92025

Phone : (619) 747-3343

We ' d Ii.. 10... y...., company 1I11.-d __ 100.
Con'..:1 Amiot SpoNIO, H2IOO . III 516-611·
2922 10 wort ....1an adwer1iai"9 P'D9rllm tal·
Ior .-d 10 lui lyour~.

LaRue Elec t ronic s 54
Larsen Antennas , • , •.......... 8
Lttscne. NE .........•......... 106

MFJ Enterpri ses ........•. . 51. 52. 53
MSC . ....... ..........•.•...... 47
Madison Elect ron iC Supply 45
Martin Engineering. Glen ,60
Ma~com Inc •. , •................. 97
Memphis Amateur Eleclronics 109
Micro Cont roL scecrames ,68
MiragelKLM ............•.•.•.••• 79
Mission Communications 100
Missouri Rad io Center .•......... t 16
MObi le Marlo; Antennas . . •........ 19
NCG Company .• ,........... .. 108
Naval Electronic s .•.•.•.......... 31
Nemal Electron ics . . . .•........ 57
OPTOelec t ronic s Inc...........•.. 27
Orion Business In ternatIonal .•.•.. 65
PC Elec t ron ic s .•.............•.. 19
Pac COmm 77
Paeilic Cable Co 23
Palomar Engineers .•.......... 115
Peri phe~ . inc............•••••.. 33
a SLs by W4MPY .............•.• 100
R&L e tectrcr ucs 89
RF Concepts .......•.........29.31
RF ConnectIon . . . . . . . . . . . . . ... 100

RF Ente rp rises ...........••••.•. 16
RF Parts .........•...•......... 11 3
RF Products ..........•...•.... 101
Rad io Amateur Callbook , ,48
Rad io Engineers 106
Rad io Works ...•..•.•.......... ,88
Rad ioK;t . . . . . . . . •. . 110
Reno Rad io ................•. , .. 47
Ross Dist ribut ing , ..........•. ,. 106
SGC, Inc . . . . • . . . • . . . . . . . . . . . . , .. 72
Sabre Comm unicat ions 85
Smallwoods 105
Smiley Ant enna Company , 65
Sommer Antenna Systems , 103
Sparrow Hawk Communicat ions .. , 102
Spectrum Internat ional 61
Stewart Designs. H . . . . . •. , , .. 102
Summitek ,. , ........ .....• 60
Tele~ Hy Gain , ,. 7
renee , , 63

texas Comm Center . ......•.•.... 72
texas Towers 58,59
Tidewater Radio Conven tion .....•.65
Trans World Cabl e CO...........•. 99
US Tower COrp . . , •............•. 83
Unadilla Antennas .....•.•....... 85

Uni ted Ro pewo rks .........••.... 97
Universal Amateur Radio ..•.•••.. 68
Urban Antennas .•..........•.• ·· 32
W5YI Market ing ....•.•....... 70.102
W91NN Antennas ............•.. 60
W &. W Associates .........••••...6 t

Wacom Products ..........•••.•. 70
West Rad io School , Gordon 55
Wallen Ante nnas, tes , . . .. .. . .. 108
Wi ll iams RadIO Sales ..•.•.•...19
Wrightapes •• . . . ...• . 99
'reese Electron ics . . . COv. III
Yost &. COmpany . • . . . . . . .. . .• lOS

-•
Send 10f" FREEeet. IOG lhet , hows our COlfto
plelell"01nolM bridge..SWR _ t...., pr.-
. mpl lf i loop . n te"ne• • VLF conMtt.....
• udlo Ill l bil1u"', RTTY equlP"*1t. to-
roids end ITlOf'e.

LOOP ANTENNA

Model P-410X {t Of 11~... ACj Of Model
P"', 2.X (tor 12-... DC) $149.95. Model P..&08
(SWLreeeiveonly lor tts-v A(;) $129.95. Add
S4 shippinglhandling In U.S. & Canada. Cal.
l'Ot"i. ,esidenls add sales ta~.

An RF sensing ci rcuit bypasses the pre­
ampliliel' during transmi!. The bypa.s. han­
dles 350 walts.

r'ALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025
Phone: (619) 747-3343

Model LA·' Loop Amplilier $8.4,95. Plug·in
Loops (specify range) $62 .95 each. Add $4
sh ippinO/harw:lling in U.S. arw:l Canada,Cal i·
lornia res idenlS add sales la~.

Loops pick up lar less nol,e lhan other an­
tennas. And they can null out InterfeHlnce.
Palomar brings you tnese fealures and
more in a compact desktop package. The
wideband amplilier with tuning ecotrcr
gives 20 db gain. Plug·ln loops have exclu­
sive till feature lor deep nulls. Loops are
avai lable lor 'o-~KH t , 40-150 KHl . 150-550
KHt, 550-1600 KHt arw:l l600-5000 KHt.

Can't hear 1tM:! weak ones when conditioos
are bad? Receiver lacks sensilivily 0020, 15
Of 101 Get the world famous Palomar pre­
amplifier. Tunes from 160 106 meter, .Gives
20 db extra gain and a low noise ligure 10
bring out those weak signals. Reduces im­
age and spurious responses 100.

Say You Saw II In CQ Augusl1989 • CO • 115
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Ext'a Savings on the M FJ·949D

Deluxe 300 Wall Tuner

Complete Terminal Unit for
Mo~e. Baudot , ASCII. AM TOR

NOW 1'.! PRICE
CLOSEOUT SPECIAL

ONLY $169. DELIVERED
$Qftware Available

Call Now-Don't Del ay

MFJ SA LE MFJ
LARGEST STOCK OF ALL

YOUR MFJ FAVORITE
ACCESSORIES

CALL TODAY FOR
BEST PRIC~E__

~CP'100

SCANNERS

BC·100 XLT S189.
BC·200 XLT 259.
BC·S90 XLT 199.
BC·760 XLT 269.
BC-800 XLT 229.
HR·2600 (10 meters) 295.

• RS7A $51 • RS35M •. $167
• AS12A $75 • VS35M • . $179
• RS20A $92 • RS50A • . S209
. RS2OM .. $112 · RS 5OM . $235
• VS20M . . $129 • RM 50M . S259
• RS35A . . $1.9 • VS5OM . . $245

AlASTRON

IC·72S
NEw U~TRA.(;()MPACT

i'<F TRANSCErvEA

o
ICOM "~11I1

. -
oJ ~ = _: ~, -

IC·765 NEW HFTRANSCEIVER

• Built-in Automatic Antenna
Tuner and Power Supply

• 99 Memories ' 100 W Output
• 160-10MIGenerat Coverage

Receiver
• Band Stacking Registers

o
ICOM

o
ICOM

Call Toll Free-s-sam - 6pm Mon .-Fri . sam - 2pm Sal.
In Missouri Call-816-741 -811 8

o
ICOM
NE."'"

IC·2 SAT
MINI 2 METERS
FM HA NDHELD
• Rec";~,, 1J8.17.MHz
• T,..,smlt 1..a-150 MHl
• Upt05 WaltsOulpui
• .a Memones
• Band an<I Memory scanning
• AuIOI'l'\.li~ Power Shut-Off

• USBIL.S8ICW. ...M Rec:.....
Oplional Modul" IOf AM
Trantmit and FM TXIRX

• l l1G-1 OM Operallon ' I llOW Ou tput
• Rec"~,,30 kHllo 33 MHz
• 26 MemonH * ;Ih Band

Stacking Reglst" ..

IC-32AT
SUPER DUAlBAND
FM HANDHELD

• 5 Walts on Both Bands
• Receive 138- 174 MH z

440-450 MH z
• Stores St andard and

Odd o nsets

MasterCard - VISA- Discover

Dependable Service
At The Right Price ••• Everytime

VAESU

VAESU

•.-.......~--; . ~. ~ .=--.....- =- ~ -

HFNHFiUHF
FT·767GX BASE STATION

• Add Optlonal6m, 2m &
10cm Modules

• Dual VFO's
• Full CW Break·in
• Lots More Features

HYGAIN • ICOM •

VAESU
IIEVI!

FT4 70
COMP...CT DU"'L BAND

FM H ANDHELD
{2Mf7OCMl

21 Memones to' Each Band
Dual VFO'$ 10' Each Band
Up to 5 Watls Po*e,
Bulll ·in c ress
Bullt·;n \D-MemofY DTMF
Autodial",

MOST ORDERS SHIPPED SAME DAY

FT·736R VHF-lJHF BASE STATIO...

• sse , CW , FM on 2 Meters
aod70cm

• Optional SO MHz, 220 MHz or
1.26Hz

• 25 Watts Out put on 2 Meiers,
220 and 70 em

• lOWalls Output on 6 Meiers
an(f1 ,2 GHl • l (l(lMemories

FT·212 RH
THE •·...NSWERING M",CH IN E"

2 METER MOBILE

• • !> Walla Output • Mutl ip!e seaMing
• IOMI'tI'K)r;H Rou ti....

• H illo~S*;l~h

Kansas Ci ty , MO 641 50

TM·321A
ZtW. FM

TRANSCEIVER

TH·75A
2MI1OCM OUALBAND HT

• Recei~l.l·l63,995&

.Q6-«9_995 MHz
• Ol'l<!l Watt Po*e,on

Each Band
• Monl to. 80th Bands at

Same Time
• CTesS En~odeiOecode

Bull t·ln

• OAIWA • HUSTLER

ee •
.-

r~'"'t""" """ J!!;
J~~ ,=--.. -' '-"' ....,....= - -

T$·140$ AFFORDABLE DX~"9 '

• HF Transc eiver Wilh
General Coverage Rec eiver

• All H F Amateur Bands
• 1(l(l W Outpul
• Compac t. lOIS 01 Features

TH·31SA
-*. 2.5W. FM
~HANDHELD

TM-821A
2MI22O. •~W MOBILE

KENWOOD

KENWOOD
220 MHz SALE

TS·940 " OX.cELLENCe"

• All Band. All Mode Transceiver
• Direct Keyboard Entry
• Engineered lor the OX-Minded

and ContestIng Ham
- lIs Gol lt AIl I

102 N.W . Business Park Lane
Send SASE For Used List

..
c:
::::
m

"zc....

•

•

•

•

•

....,.

..
m
Z
o
:I:
m

"

•

>
Z....
mz
z
>
en
-e
m
o

o
c
en
:I:
o:
."....

•

•

z
o
o

~....
"oz
>
r­..
:I:
>•o
m
r­....
>



,- - - - - ---

YAESU

When you're talking Yaesu handhelds, power takes on many
meanings.

Like maximum RF output. Sophisticated microprocessor
control. Deceptively simple operation.Even cost savings-as
most accessories are in terchangeable throughout the line.

Added up, it's no wonder amateurs choose Yaesu HTs more
than any others.

FT-470. DUAL-BAND OPERATIONPERFECTED.
2 meter and 430 ·450 ~lH z . 42 memories.

Simultaneous receive ofboth bands. Dual VFOs
each band. PL encode/decode. Paging feature.
DTMF autodialer (10 memories, 15 digits
each). Auto repeater shift. Scanning features.
Autopower-off. Battery save r, Extended re­
ceive.Audible command veri fication. Keypad
and rotary-d ial frequ ency entry. Battery
packs available from 2.3 tn 5 watts. More.

FT-411 SERIES. MAXI~1UM
SII\GLEBAND PERFORMANCE.
z-mcter FT-411 and 440-M H, FT-811.

49 memories. DualVFOs. PI. encode /decode.
Dnl F autodialer (10 memories, 15 digits each). Auto

repeatershift .Scanning fea tures. Auto power-off. Battery
saver. Extended receive. Audible command veri ficat ion. Key- "
pad and rotary-dial frequency entry.Many battery packs

available, from2.3 to 5 watts.More.
FT-23R SERIES. SMALL, S~IART, RUGGED.

z-meter FT-23R,220 -~lII z FT-33R,and 440 ·MH,
FT-73R.1O memories (7 store odd spli ts). Memory scan at 2

frequencies per second. High /low power switch. LCD power
output and -S'vmeter display. ~fany PL features.Auto­

battery saver. Aluminum-alloy case. water-resistant seals.
~Iany battery packs avai lable, from 2 to 5 watts. More.

Want more information? Call (800) 999-2070
toll-free.Or askyour dealer about Yaesu's fT470,

FT-411 and FT-23R Series handhelds.The power
in handheld performance.

YAESUUSA 17210 Edwards Road, Cerritos,
CA90701 (213) 404 -2700.REPAIR SERVICE:

(213) 404 ·4884. PARTS: (213) 404 -4847

Prices and specifcauons subject to change wuhour not ice. PL is a regrsiered trademarkor Motorola. Inc. Spedfi·
canons guaranteed onl)·within amateur bands.

_____ _ _ _ ___ _ _ ---.J
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