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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
user. The new TS-790A is an all-mode
144/450/1200 MHz transceiver with
many special enhancements such as
automatic uplink /downlink tracking.
Other features include dual receive,
automatic mode selection, automatic
repeater offset selection for FM repeater
use, VFO or quick step channel tuning,
direct keyboard frequency entry, 59
memory channels (10 channels for sep-
arate receive and transmit frequency
storage), multiple scanning and muitiple
scan stop modes. The Automatic Lock
Tuning (ALT) on 1200 MHz eliminates
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.)

e High stability VFO. The dual digital VFOs
feature rock-stable TCXO (temperature com-
iscillator) circuitry, with

pensated crystal (
frequency stability of 3 ppm

* Operates on 13.8 VDC. Perfect for
mountain-top DXpeditions!

e The mode switches ¢
CW, or FM selection
e Dual Watch allows reception
bands at the same
* Automatic mode and
repeater offset
* Direct keyboar
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. CTCSS EHLDL’EF built-in. Optional TSU-5

enapies sub-tone decode

* Memory scroll function. This feature
allows you to check memory contents
without changing the VFO frequency
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* Multiple scanning functions. Memory
channel lock-out is also provided,

¢ ALT—Automatic Lock Tuning—on 1200
MHz eliminates drift!

e 500 Hz CW filter built-in

* Packet radio connector.

e Interference fﬂr:il.,r;"u:.ﬁn 1.{ ntrols
RF attenuator on 2m, noise blanker, I shift,
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Computer control option

Optional Accessories:

e P§-31 Pows * SP-31 Exd )l speaker

» UT-10 1200 MHz module *VS- 2 2 synthesizer
init ®* TSU-5 Programmabile C

¢ IF-232C Computes "'4".--5.—-MC EI‘JA.IMC 80/
MC-85 Desk mics « HS-5/HS-6 Headphor

*» MC-43S Hand mic » PG-28 Extra DC cabls
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KENWOOD U.S. A. CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP

P.O.BOX 22745, 2201 E. Dominguez Street

Long Beach, CA 90801-5/45
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pacesetter in Amateur Radio

KENWOOD

“DX-citing!”

1S-4408

Kenwood's advanced digital know-how
brings Amateurs world-wide “big-rig”
performance in a compact package. We
call it “Digital DX-citement”"—that special
feeling you get every time you turn the
power on!
¢« Covers All Amateur bands

(General coverage receiver tunes from

100 kHz—30 MHz. Easily moditied for

HF MARS operation
¢ Direct h#yt:rclar{‘ entry
e All modes built-in

USB. LSB.CW AM .E?"
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HF TRANSCEIVER

MODE / KEY
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Fuse cw

Kenwood
takes you from
HF to OSCAR!

10 m) e IF-232CNC-10 level translator and modem
IC kit » PS-50 heavy duty power supply ®* P5-4.30/
PS-3D DC power supply ® SP-430 external

speaker « MB-430 maobile mounting bracket

e YK-B8C/BBCN 500 Hz/270 Hz CWHilters « YK-8B5-

8 manuals are avanable ror all Lén
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Compact high performance HF transceiver
with general coverage receiver

e Superior receiver dynamic range
Kenwood DynaMix™ high sensitivity direcl
mixing system ensures true 102 dB receiver
dynamic range. (500 Hz bandwidth on 20m)

* 100% duty cycie transmitter
Super efficiet cooling permits continuous
key-down for periods exceeding one hour
RF 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.)

e Built-in automatic antenna tuner
fnpl;uﬁai' Covers B0-10 meters

5 IF filter functions

. UEH_ full or semi break-in CW

—FUNCTION—

RIT A/B

.11] SPLIT

— 1MHz

e Dual SSB IF filtering

A built-in SSB filter is standard. When an

optional SSB filter (YK-88S or YK-88SN) is

installed, dual filtering is provided

AMTOR compatible

e Adjustable dial torque

* 100 memory channels

Frequency and mode may be stored in

10 groups of 10 channels each. Split fre-

quencies may be stored in 10 channels

for repeater operation.

TU-8 CTCSS unit (optional)

e Superb interference reduction
IF shift, tuneable notch filter, noise blanker
all-mode squelch, RF attenuator, RIT/XIT
and optional filters fight QRM

* MC-43S UP/DOWN mic. included

* Computer Interface port

MIC —=— CAR SOL—2— NOTCH

F.LOCK PROC NOTCH BGS . SELECTIVITY
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mobile speakers = MA-5/VP-1 HF 5 band mobile
helical antenna and bumper mount « TL-922A

Z kw PEP linear amplifier » SM-220 station monitor
fnu- pan display) ® V5-1voice synthesizer
* TU-8 CTCSS lone unit = PG-2C extra DC cable.

cralvers ang most accessornes

tice or obligation
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The all-new TH-25 Series of pocket trans-

ceivers is here! Wide-band frequency cov-

erage, LCD display, 5 watt option, plus...

e Frequency coverage: TH-25AT: 141-163
MHz (Rx): 144-148 MHz (Tx). (Modifiable for
MARS/CAP. Permits required.)
TH-45AT: 438-450 MHz

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

® 14 memornes; two for any "odd split”
(o KHz steps).

» Automatic offset selection (TH-25AT)

o 5 Watts from 12 VDC or PB-8 battery pack.

* | arge multi-function LCD display.

» Rotary dial selects memory, frequency,
CTCSS and scan direction.

» T-ALERT for quiet monitoring. Tone Alert
beeps when sqguelch is opened

* Band scan and memory scan.

e Automatic "power off” circuit

o \Nater resistant

o LICSS encoder /decoder optional (TSU-6).

» Supplied accessories: StubbyDuk, PB-6

battery pack for 2.5 watts output, wall charger,
pelt hook, wrist strap, water resistant dust caps

Optional accessories:

« PB-5 72V 200 mAh NiCd pack for 2.5 W output = PB-6
1.2V, 600 mAh NiCd pack = PB-7 72V, 1100 mAh NiCd pack

* PB-8 12 V. 600 mAh NiCd for 5 W output = PB-9 72 V 600
mAh NiCd with built-in charger = BC-10 Compact charger

» BC-11 Rapid charger = BT-6 AAA battery case » DC-1/PG-2V
OC adapter ®* HMC-2 Headset with VOX and PTT = SC-14, 15,
16 Soft cases = SMC-30/31 Speaker mics. » TSU-6 CTCSS
decode unit = WR-1Water resistant bag

KENWOOD

KENWOOD U.S.A. CORPORATION
2201E. Dominguez St., Long Beach, CA 80810
PO. Box 22745, Long Beach, CA 890801-5745
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I was talking to Dave Ingram a few weeks
ago, and hewas excited over arecent "'find"" in
his ongoing search for ''classic keys.' ' Dave is
an inveterate collector of old telegraph keys,
and several times a year he devotes his col-
umn to 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 to look at and examine. It's a
slice of history—not only amateur radio his-
tory, but the history of communications—that
you can hold in your hand.

What was Dave's ''find"'? Well, somehow
he heard about a company that has a small
guantity 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 | 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 CQ office, so | called and
arranged to meet someone there a day or two
later.

met Joe Jacobs, who told me his family-owned
company, INSO, had purchased all of the Bun-
nell assets many years ago and had manufac-
tured some of the products along with their
own. He said that they are getting rid of the
building and are selling off all of the old inven-
tory, which includes the keys and spare parts,
hardware, etc., for other Bunnell models plus a
raft of documentation from the 100-year-old
company. What | saw and picked through
looked like it had recently come off the assem-
bly line—sounders, resonator boxes, key
parts, etc.—but Joe did emphasize that this is
not a series of reproductions. He added that
what | was seeing, although not 100 years old,
was still being manufactured up to 30 or 40
years ago.

Although this stuff 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 amateurs
via word of 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, B0 Seaview Terrace,
Northport, NY 11768 (516-261-1576).

Travels With CQ

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 friends, The commercial exhibit area

o
zero Blas AN EDITORIAL

was totally crowded for the entire weekend in-
cluding Sunday, which for most hamfests is a
relatively quiet day. A lot of people came up to
me and asked how the food was, and | told
them to eat at home, | did try the barbeque
sandwich and can report that there was a mi-
crotome sampling of color ona hamburger bun
and an infinitesimal residue of taste (not too
bad) for just under four bucks. The amount of
barbeque 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 | 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 |'d
enjoy my stay. The next day | 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 | 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 guite good.

. Antenna Speci
No, it wasn't a hoax, and the stuff is real. | | pecial

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 DX would
come rolling in.

Maybe it's just a little more wire judiciously
placed around the yard, house, or even apari-
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
rotatable ferris wheel.

Well, antennas are our favorite topic on and
off the air, and the one area where we seem to
be willing to be adventurous and try out things.
Qur 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 elaborated on it.
Occasionally we will also get a letter or two on
anantenna article stating that it can't possibly
work and that it is theoretically impossible.
Maybe so, but empirically it does work, and the
author and others have logbooks full of exotic
calls using that antenna.

It's these anomalies that keep a lot of us
busy trying different antenna configurations
and dreaming up new ones. It's part of the ex-
citerent 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
multi-element 80 meter beam just to complete
5-Band WAZ. It'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

| am still getting a tremendous amount of
reader mail on the No-Code issue. Most of you
seem to be infavor 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 realize that something has to be done be-
cause the system is bogging down.

We all got intoamateur radio for various rea-
sons and with our own expectations. We all
were certain of one thing, though: No matter
what was going on in the real world, amateur
radio could be structured within its own world
andwith its own rules and therefore was a rock
of constancy. The real 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 importance in our lives.

In reality, though, amateur radio has been
changing throughout the years. Look at the
furor that went on in the pre-SSB days when
the anger was directed at those ''Donald
Duck'' sounding signals that loused up the
bands. It wasn't thal long ago when 2 meter
AM was traded infor 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 thought 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 time.

In all of my experience with amateur radio,
there has always been some sort of friction
over anything new or different. Before CB gave
some amateurs a group on which to blame
everything, there were Novices who were ruin-
ing amateur radio. | don’t know who 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 to sell the poor
lowly amateur things he didn't need.

Eversince the first amateur sent out the first
QSL card, amateurs have been collecting
them with a passion. Perhaps that first ama-
teur was also in the shoe business, as ama-
teurs have traditionally stored their QSL cards
in cardboard shoeboxes, and so in some nefa-
rious, paranoid way QSLing could all be a plot
to sell amateurs more shoes.

73, Alan, K2ZEEK
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Improve VHF/UHF

Performance with the
Isopole™ Antennas

Advanced Electronic Applications offers you
outstanding mechanical and electrical design
with the IsoPole, the only logical choice for a
VHF base station antenna. All IsoPole antennas
yield the maximum gain attainable for their
respective lengths and a zero degree angle of
radiation. Exceptional decoupling results in
simple tuning and a significant reduction in TVI
potential. Cones offer great efficiency over ob-
solete radials which radiate in the horizontal
plane and present an unsightly birds roost with an
inevitable “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 band to the other, when used with SWR-
protected solid state transceivers. Typical SWR
is 1.4 to 1 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 experience the aggravating deviation in
SWR with changes in weather. The impedance
matching network is designed for maximum
legal power and even compensates for the im-
pedance lump introduced by the SO-239 connec-
tor used in VHF models.

The insulating material offers superb strength
and dielectric properties plus excellent long-term
ultra-violet resistance. All mounting hardware is
stainless steel. The decoupling cones and radiat-
ing elements are made of corrosion resistant
aluminum alloys. The aerodynamic cones are the
only appreciable wind load and are attached
directly to the support (a standard TV mast which
1s not supplied).

For additional information, please contact
ADVANCED ELECTRONIC APPLICATIONS,
INC., PO. Box C-2160, Lynnwood, WA. 98036.
206-775-7373

[sopole 144 & 220
AEA Retail $69.95 Amateur Net $59.95

Isopole 440
AEA Retail $104.95 Amateur Net $89.95
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* BARC Packet Radio Symposium Cancelled - The
BARC 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 Memaorial ARC will sponsor special
events in 1990 to commemorate the 100th
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 QSLs bearing Armstrong’'s call,
W2XMN, to be distributed to those worked
around the world. For more information, con-
tact Barry Groupp, N2HDW, MAMARC, clo
100th Birthday Committee, P.O. Box 581, Al-
pine, NJ 07620. Send SASE and your name,
call, address, license class, current operating
bands, and bands your equipment will operate
in FM mode.

* Amateur Exams in Wellesley, Massachuselts -
Saturday, Aug. 26 at 10 AM. Call Vern, ND1Z
(508-533-6822) by Aug. 20 to book a spot. New
and prospective amateurs welcome.

e Glasnost Bowl Special Event - On September 2
the football teams of lllinois and USC will meet
in Moscow's Dynamo Stadium to play the
“Glasnost Bowl,"" the first American college

football game ever played in the Soviet Union. |

There will be two or three special event sta-
tions operating simultaneously for 48 hours

A RS ATBE ANBAE

from USC, the University of lllinois, and, hope-
fully, Moscow University (calls to be WBEJHC
(USC), WBYH (lllinois), and UZ3AZO (7). Certifi-
cates will be available. For more information,
contact Twin City ARC, Jim Kouzmanoff,
NYAVP, 4 Pine Circle, Urbana, IL 61801,

* The following Special Events will take place during
Aug.:

WATUMA, from Assumption Parish Picnic,
Bellingham, MA; 1500-2200Z Aug. 20; 40, 15,
10, 2meters. For QSL send SASE tio WATUMA,
31 Saddleback Hill Rd., Bellingham, MA 02019,

WA1RJI, from Stratford, CT; Greater Bridge-
port ARC; Aug. 5-6 from 9 AM until bands drop,
on both days; 10 meters 28.350 and 20 meters
14.300. For certificate send QSL and SASE to
Mildred Blotney, KA1QOW, 11 Pearl Hill St.,
Milford, CT 06460.

W1GB, from Paul Newman's ''Hole in the
Wall Gang'' camp for children, CT; Southcen-
tral Connecticut ARA: all day Aug. 12-13; Gen-
eral portion of 80-15 and Novice portion of 10
meters. For QSL send QSL and SASE to Bill De-
Benedetto, K1PVT, 55 Thompson St. 13E, East
Haven, CT 06513.

WC2ADK, from 4-H Fair, Bridgewater, CT;
Somerset County Office of Emergency Man-
agement, 1400-0100Z Aug. 16- 18; lower 25
kHz of General 80-10 meters and 10 meter
Novice, 145.320 simplex. Send QSL and SASE
to Somerset County OEM/4-H, P.O. Box 3000,
Somerville, NJ 088786.

K2BSA, from National Boy Scout Jamboree,
Fort A.P. Hill, VA; Aug. 2-8; CW 3.590, 7.030,
14.070, 21.140, 28.190, SSB 3.740, 3.940,

7.090 (outside US), 7.290 (in US), 14.290,
28.350, 28.990. Special Q5Ls available. Con-
tact Rosalie White, WA1STO, ARRL, 225 Main
St,, Newington, CT 06111.

NI3D, from Mt. Davis, PA; Somerset County
ARC; 1800Z Aug. 1210 1800Z Aug. 13; lower 50
kHz of Novice 10 meter band and General
bands. For certificate send QSL and SASE to
NI3D, RD 2 Box 71, Somerset, PA 15501,

KW3Z, from Smith Island, MD; Nanticoke
ARC; 1600Z Aug. 11 to 1600Z Aug. 13; lower
portions of the Advanced bands, CW and SSB,
80-10 meters. (Will count for IOTA award,
zone NA-83,) QSL via Patrick Ryan, KW3Z, 905
Short Lane, Seaford, DE 19973.

K3HWL, from Titusville, PA; Oil Creek Valley
Radio Society; 1400-2300Z Aug. 5 and 6; CW
L0100, ‘69, 7.910, SSB 7250, 14.275,
28.350 MHz. For QSL send QSL and no. 10
SASE to Robert E. Myers, K3HWL, RD 1 Box
143-G, Titusville, PA 16354.

W6VI0, from Pasadena, CA, to commemo-
rate Voyager 2 encounter with Neptune; Jet
Propulsion Laboratory ARC; 0000Z Aug. 19 to
2359Z Sept. 3; primary SSBand SSTV freq. 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 Los Angeles area on
146.52, 223.5, 224.04. For QSL send QSL and
SASE to WBVIOQ Callbook address. DX stations
QSL via buro.

W8AL, from Pro-Football Hall of Fame, Can-
ton, OH; Canton ARC; 2200-0200Z July 31

(continued on page 103)
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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 Telex/Hy-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 PACKAGE NO. 2
HG 5255 Tower

HG 37SS Tower

Coax arms (2) Coax arms (3)

Thrust ng (1) Thrust ng (1)

Mast (1) Mast w

HAM IV rotator HAM IV or HDR 300 rotator
FHEE One HF Beam

Etﬁe%r?:ngF Br?mhmna SGBOOO* Antenna of your choice 368000*

up to a maximum value of up to a maximum value of

Contact your dealer for package pricing.

PACKAGE NO. 3 PACKAGE NO. 4

HG 54HD Tower HG 70HD Tower
Coax arms (3) Coax arms (4)
Thrust bearing (1) Thrust bearing (1)
| Mast (1) Mast (1)
T2X or HAM IV or HDR 300 rotator T2X or HAM IV or HDR 300 rotator

FREE One HF Beam

iﬁtEaEr?anngEumm $76 600 * Antenna of your choice 5891 00*

up to a maximum value of up to a maximum value of

Contact your dealer for package pricing.
*Suggested Amateur Net Price of HF Beam Antennas

MODEL TRIBAMD BEAM AMATEUR NET MODEL MONOBAMND BEAMS AMATEUR NET
I 39185 TH7DXS Thunderbird, 7 elements $891.00 23951 1038BAS 3 element 10 meter $134.00
3935 THSMK2S Thunderbird, 5 elemeants 765.00 2385 1538AS 3 slement 15 mealer 190.00
| 3955 Explorer 14 Broad Band B606.50 2265 203BAS 3 element 20 meter 309.00
22151 THAJRS Thunderbird, 750W PEP 383.00 3755 105BAS Long John 5 element 10 meter 264.00
3905 TH2MKS Thunderbird, 2 elements 360.00 3768 155BAS Long John 5 element 15 meter 398.50
3965 30/40 Meter Kit for Exp. 14 154.00 3775 205BAS Long John 5 element 20 meter 678.50
3945 204BAS 4 element 20 meter 513.00
ar1s Discoverer 7-1 Rotary dipole 30/40 meter 280.00
arzas Discoverer 7-2 2 element 40 meter 630.00
3735 Discoverer 7-3 Director Kit for 7-2 395.00

. 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.

©19889 Telex Communications, Inc. ‘

TELEX. hy-gain ,

Call Toll Free in U.S. B0O0O-328-3771 ¢ In Minnesota Call 612-887-5530
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Only 55 Years To Go

Editor, CQ-

The frustration expressed by KB2BXH
(“The Vanishing QSL," CQ March 1989) is all
too familiar. However, | have QSL cards from
all four of the states he mentions. The really
tough states are Mississippi, West Virginia,
and Wyoming. (Callbook listings not withstand-
ing, all the hams in Mississippi have moved 10
Oklahoma.)

If he thinks WAS is tough, he should try a real
challenge—US-CA. My license does not allow
SSB on 20 metres, so the CH net is out. | oper-
ate SSB on 10 metres, and CW on 15 through
80. In 10%2 years | have confirmed 468 coun-

Our Readers Say

ties. At that rate | will be finished in about 55
years, and my age will be 96. | wonder what
new challenge will await me then?
Garry Cameron, VETACM
Port Alberni, B.C., Canada

Digitize The “‘Lunchbox’'?

Editor, CQ.

CQ, April 1989, ""Our Reader Say,"" *'A Boat
Anchor Edition.”’ | want to second the idea that
was in the above-mentioned letter written by
Joe Adinolf, WBBZWS.

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

Now that
you cansp

talk to

to Larsen Electronics.

We'll tell you how Larsen antennas
can greatly improve your powers of
communication. We'll also exp
how Larsen 220 and 1296 MHz
antennas are designed to give you

the best performance.

eak,
Larsen.

Novice Enhancement opens up a
whole new way for novices to com-
municate. To make the most of it, talk

lain

Talk to your Larsen amateur dealer

today, and see if Larsen
doesn’t speak for itself.

A

performance

rsen FAntennas

The Amateur’s Professional”

See your favorite amateur dealer or write for a free amateur catalog

IN USA: Larsen Electronics, Inc.,, 11611 N.E. 50th Ave,, PO. Box 1799, Vancouver, WA 98668. 206-573-2722.
IN CANADA: Canadian Larsen Electronics, Ltd., 149 West 6th Avenue, Vancouver, B.C. V5Y 1K3. 604-872-8517.
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bring goodies to place on the tables—ark-5s,
dynamotors, tubes, and as Joe mentioned,
owans, Drakes, "'S"'dine, and, yes, the “‘lunch-
box." Joe, you can never tell! There's a ham
out there somewhere who will attempt! to digi-
tize the “"lunchbox.”

My acknowledgement to Chadwick John-
son, W5DBA, for speaking out on the same
subject

Jim Wisdom, K4HCG
Raleigh, NC

From OSOVIAKHIM to DOSAAF

Editor, CQ:

In reference to H.B. Mutter’s article "'Glas-
nost, Perestrika, and QSLs"' inthe March 1989
Issue, | would like to point out that in the USSR
there is no such organization as DOSAFF. The
proper name is DOSAAF, which stands for
"“Dobrovolnoye ob'yedinenie sodeisviya ar-
mii, aviatsii i flotu,”” which in English stands for
“woluntary association to assist the army, air
force, and navy." DOSAAF covers a multitude
of activities, from ham radio lo parachuting,
target shooting, and flying. Prior to WW Il it was
called OSOVIAKHIM.

lvan |. Bezugloft, Jr
Cleveland, OH

14.313—What's Going On?

Editor, CQ:

To my fellow amateurs who try to help oth-
ers and to those who make it difficult. When |
was underway with the US Navy, the nets on
14.313 were God-sends to help boost the mor-
ale of my 6,300 shipmates during those long
periods when we were not within a thousand
miles of a landline. You all know the story of
good and bad news from the phone patches.
So what has happened? | tuned into the net af-
ter ayear's absence fromHF,andall | hear are
a bunch of clowns trying to be some sort of law
enforcers on the band; this was not just one
time but a couple of weeks running.

Hey, guys, if someone is doing something
wrong, do not disrupt the whole net. Send him
a letter or card letting him know of his or her
violation and let the FCC know. Do not hose up
a beautiful thing such as the nets on "313. This
is the kind of stupid behavior that killed the CB
band. Remember, what goes around, comes
aroundg. | have more, but

Gregory A. Pioppi, KBZANG
FPO New York, NY

No-Code Apprentice License

Editor, CQ.

We should congratulate The Space Coast
Amateur Technical Group for the simple and
pragmatic petition for rule-making that they
have submitted to the FCC. Their suggestion
for a no-code Apprentice Class license is out-
standing! By comparison, the efforts of the
erudite group that makes up the ARRL ""No-
Code'’ Committee seem complicated and less
reasonable.

| encourage you, your contributors, and CQ
magazine to support the petition filed by Wil-
liam E. Newkirk, WBSIVR.

Walter F. Wernsing, K2ZJF
Hendersonville, NC
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X-ing, contests, pile-
ups, traffic handling.
When you need to command
attention, you will with the
SB-1000 Linear 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
SB-1000 and nothing more than
a dipole antenna. This means
that when conditions are tough,
you know you can depend on
your SB-1000 to lift your signal
above the rest. Whether
you're using a dipole or
stacked monoband beams.

Proven output power
We don’t play games by
using old rating methods to

make you pay for input
power you don't get at the
antenna. What you do get is
1000 watt output of peak

B-1000 LINEAR AMPLIFIER

MULTIMETER

envelope power on SSB and 850
watts on CW. Even 500 watt
output on RTTY.

On the chance that someone
might doubt our claims, at
hamfests we demonstrate that
with only 80 to 100 watts of
drive, our SB-1000 develops
more output than even the
world-famous Heath SB-220!

Designed for today, the
SB-1000 offers quiet, compact
tabletop operation at rated
output. That’s only 1.7dB (or
about 3 of an S-unit ) below

Top

performance
for less than

SO cents
d watt

TRANSMIT

the maximum legal power
limit.
“I built it myself!”

Because you build the
Heathkit SB-1000 Linear
Amplifier yourself, you not only
enjoy cost savings, you have the
unique opportunity of knowing
your equipment inside and out.

A top quality 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-1000 and our
complete line of amateur
radio products in the Spring
Heathkit Catalog. Call today
for your free copy.

1-800-44-HEATH

(1-800-444-3284)

Best to start with.
Best to stay with.

Benton Harbor, Michigan 49022

© 1989, Heath Company
trademark of Heath Company

Electronics Corporation

Heath Company
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"WANTED
$100.°° rRewarD

For a limited time Alinco Electronics will give a $100.00 “Reward” for your working, 2 meter or 70
centimeter Mobile Transceiver, or $50.00 for your working 2 meter or 70 centimeter Hand-Held Transceiver.

The way it works is really quite simple. Just take or send your old, but working, transceiver to your
favorite dealer for TRADE-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 SPOT!
There are only two requirements:

1) The Trade-In "Reward" can only be used towards an Alinco DR-510T Dual Band Mobile or an
Alinco DJ-500T 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 company 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 AT TIME OF SALE ONLY. OFFER EXPIRES AUGUST 31,1989***

ALINCO ELECTRONICS INC.
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BIG POWER IN A SMALL PACKAGE
DR-510T DUAL BANDER
~

g E g N

The Tiny, Tough and Terrific Alinco DR-510T, 2m/70 cm 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 » COMPACT SIZE: 572" (W) x 2" (H) x 8'/+¢" (D)

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

Multi Color LCD
3 Mode Priority Scan

14 Multi Function Memory Channels
6 Channel Spacing Steps

4 Scanning Modes 1 Call Channel

16 Button DTMF Microphone All Function Keys llluminated

* CAP and MARS Frequency Modifiable (Permit required)

e @ @2 @9
2 & & @»

2-Year Limited Factory Warranty )

DR-110T DR-410T Coming Soon

2m FM Mobile Transceiver ¢ 70cm FM Mobile Transceiver
e 144.00-147.995 Mhz* ® 440-450 Mhz

e 5" (W) x1%" (H) x6'/2" (W) e 35 Watts Hi /5 Watts Low

e 45 Watts Hi /5 Watts Low
* CAP and MARS Frequency Modifiable (Certificate required)
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oY LARGEST HAM OUTLET IN THE WORLD

ICOM IC-781 ICOM 1C-900
MULTI-BAND
MOBILE

100W, 100kHz to 30MHz THE ULTIMATE YOU CAN npsnmspms
HF ALL BAND TRANSCEIVER 150 W. ALL BAND WITH ONE CONTROLLER!
Dual VFO system ; 2 MTR 25/45W, 440 MHz 10 MTR, 6 MTR,
g A o HF TRANSCEIVER 220 MHz & 1.2 GHz 10 MEMORIES
SALEICALL FORPRICE ARE YOU READY FOR
1.2 GHz OPERATION?
: . %A & ﬁf‘-“ﬁﬂl&l‘i 25 W —r
IVl H Modeis 100 W < .. HAND-HELD
IC-275!A275H 138-174 MHz ICON gl
IC- 375A, 220 MHz -

IC-475A/475H, 430450 MHz [l J- U BT -\ol{eNell gyl 3y
- N NATIONWIDE TEAM

i e IC-02AT IC-2AT 2MTR
SALEM, NH IC-3AT 220 MHz
WOODBRIDGE, VA IC-04AT IC-4AT 440 MHz

* I: ':'Ir';;“ OM IC-725

THIS GIVES YOU EVEN
BETTER RESPONSE WITH

100 W, 100 KHz-30 MHz LOW-LOW OUTLET PRICES 100W. 30KH MH
) HF ALL BAND TRANSCEIVER
LFORLOW LOWPRICE med] baguie el Ly 8 GREAT PRICE
- ey 1 l,"l-.""'."'
et
l . - ' . ' — ﬁ.ﬁl'ﬁl- : 1 -
ANAHEIM, CA 92801 BURLINGAME, CA 94010 PHOENIX, AZ B5015 SAN DIEGO, CA 92123
2620 W. La Palma 999 Howard Ave 1702 W. Camelback Rd 5375 Kearny Villa Rd
(714) 761-3033, (213) 860-2040 (415) 342-5757 602) 242-3515 [r-EﬂBt S60-
Between Disneyland & henrge Mgr. WBGDSV ob K7TRDH, Gary WB7SLY, Mgr  Tom, Mgr KMEBK STORE HOURS 10 AM-5:30 PM
Knotts Berry Farm 5 miles south on 101 from SFQO  East of Hwy 17 Hwy 163 & Claremont Mesa Biwd CLOSED SUNDAYS
Bob Ferrero W6RJ ATLANTA, GA 30340 OAKLAND, CA 94606 SALEM, NH 03079 WOODBRIDGE, VA 22191 VAN NUYS, CA 91411
President/Owner 6071 Buford Hwy 2210 Livingston St 224 N. Broadway 14803 Build America Drive 6265 Sepulveda Bivd
; . . (703) 1 1 A44-
Jim Rafferty N6RJ 404) 263-0700 Hﬂﬁ] 934-5757 603) 898-3750 1-800-444-0047 (703) 643-1063 1-800-444-4793  (B18) 988-2212
VP-National rry, Mor. WDAAGW ich, Mar. WASWYB urtis, Mor. WB4KZL John, M?r WB4GJZ I, Mgr. KEYRA
Doraville, 1 mi. north of 1-285 I5-880 a'l 23rd Ave. Ramp 28 miles nonth of Boston exit 1 1-93 Exit 54, 1-95 South to US RT 1 an Dhego Fwy at Victory Blvd
Sales Manager i § T San Diego F H

Call any of our 800 numbers coast to coast from most parts of the country

CALL TOLL FREE MID-WEST/WEST SOUTHEAST MID-ATLANTIC NEW ENGLAND

g~ ATLANTA, 9 to 5:30 EST IO0DBRIDGE, 9 1o 530 EST < [

w cauronus cu sone e o0 4.800.854.-6046 1-800-444-7927 1-800-444-4799 1-800-444.0047

Toll free including Hawaii. Phone Hrs: 7.00 am to 5:30 p.m. Pacific Time, Calilornia, Arizona and Georgia customers call or visit nearest store
Calilornia, Arizona, Georgia and Virginia residents please add sales tax. Prices, specifications, descriptions subjec! to change withoul notice




W1ICP presents a primeron the use of coaxial cable as
a tuned transmission line. The term “tuned” refers to
the use of a Transmaich or antenna tuner at the
transceiver end of the antenna system.

Coax As Tuned Feeders
Is It Practical?

BY LEW McCOY*, W1ICP

o'.rer the years | have written many ar- | important, because as we go higher in

ticles about tuned feeders and mulitiband
antennas, and | have made recommen-
dations about such feeders. Without ex-
ception, | have tried hard to convince am-
ateurs never to use coax as a tuned line,
simply because of the losses involved.
However, | recently did an article in CQ
about an RV antenna, and with it | used a
short length of tuned coax to feed the an-
tenna. By short, | am speaking of only 5
feet or so. Using this piece of tuned coax
line got me thinking about the practicality
of actually tuning coax—when it is useful
and what its limits are. This 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.

| know | would lose most of my readers
if | really 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, | mean using a Transmatch at the
transceiver.

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

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

frequency the losses increase, some-
times dramatically. Dielectric losses of
course are most pronounced in coaxial
feed lines. In this case, the inner conduc-
tor is separated from the outer conductor
by a sheath of dielectric material, 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 practical purposes
open-wire line is lossless 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 decibels, but for
many amateurs it is much easier to un-
derstand if the dBs are actually con-
verted towatts. That iswhat | am going to
do here. Keep in mind the following facts:

The losses in coax can be attributed to:

a. The dielectric material used to sep-
arate conductors.

b. The size or inherent ohmic resis-
tance in the wire.

¢. 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 illustration is what
could be called a "'worst case'' situation.
Let's suppose we are using a half-wave-
length dipole on 80 meters, 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 for any
mismatch, regardless of how high the

| SWRis. This 80 meter half-wave antenna,

depending on its height and configura-
tion, will have an impedance (or feed-
point load) of anywhere from about 30 to
100 ohms and will provide reasonable
match for the 50 ohm line. In other words,
the SWRH should not be much greater than
2to 1.

But let's assume we now use this same
antenna on 40 meters. Instead of a cen-
ter-fed half-wavelength, it is now a cen-
ter-fed full-wavelength, and the feed-
point impedance goes extremely high—
somewhere near 4000 ohms. 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. Inaddition, this becomes essentially
a high-voltage fed system, and without
good grounding, you could end up with
RF all over the shack. There are methods
of using such systems and keeping them
“cool,"" but we won't go into that in this
article.

This same 80 meter antenna, depend-
ing on where it is resonant on 80, can be
horrendous on 20 meters. The SWRis ac-
tually 86 to 1. However, a computer an-
tenna modeling program does show this
antenna to have as much as 3 dB gain in
certain directions on 20 (and at certain
angles). The point 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.

RGB has a very insignificant loss factor
on 80 meters—only .25 decibels per 100
feet of coax and approximately .35 at 40
meters. With 100 watts going into the line
from the transmitter, .25dB loss is almost
impossible to measure with ordinary am-
ateur test equipment. However, when we
go to 40 meters with its 80 to 1 mismatch,
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the additional 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 mismatched. 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 condition, but there is an an-
swer to such a problem. In fact, there are
several answers. Open-wire feeders are
for all practical purposes lossless 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 2or 4 inch open-wire line would not
be worth thinking about. Keep in mind
that if a transmission line is lossless, 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’t We 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, with the advent of solid-state
transceivers and in some cases even
with tube-type transceivers, the transmit-
ter amplifiers were designed so that they
could not be operated if the SWR was
morethan2or 3to 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
SWRis 2to 1 or less, then it isn't neces-
sary to “‘tune’’ or match the coax. Let's
makean SWRof 2to 1 our limit. If the ratio
isthat or less, thenwe don't need a 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-
tion 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-
tiband antenna system, 160 through 10
meters. The answer is we can't, unless
we use a resistor as part of the antenna,
and | 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.

#

Inner Cond.
wire size
RG-58/U No. 20
RG8types  7/21or No. 10

(nnm {ﬁ:, ;

75 1900

Table |- Maximum ratings for voltage and current for the two popular coaxial
transmission lines.

So let's assume that we are going to
jump around the bands, and experiment
with antennas that are a far match from
50 ohms. We are going to be dealing with
SWRs of, say, 10 or 20to 1 onour 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 of 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 nearby objects, and soon.

If by some strange chance the imped- °

ance is 50 ohms, then our 50 ohm cable
will be a perfect match and we will have
an SWRof 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? Earlier | stated the factors govern-
ing the losses in coax. Now is the time to
look at the practical problems.

The standing-wave ratio is the ratio be-
tween the maximum voltage and mini-
mum voltage at any given point on the
transmission line, or the ratio of maxi-
mum to minimum current. | am going to
throw in the simplest of 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 multiplied by 50 ohms
equals 98 watts (close enough). By the
same token, the voitage equals the
square root of the power times the resist-
ance, or 70 volts, Table | 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, 80to 1
SWR. This would produce a voltage or
current loop of roughly nine or ten times
what it would be in a matched condition.
Inthe case of the voltage, 9 times 70 volts
is 830, 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 this figure by several
amps. This would cause line heating and,

10

Ratio of voltage or current

I
|
1 3 10 40

Standing wave ratio (SWR)

o e e S S S S —— e — ——

|
|
|
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I
I
I
I
I
I

80 |

Fig. 1- This chart provides the informa-
tion of the current or voltage ratio be-
cause of SWR.

of course, losses, which is why | said
earlier the losses could be prohibitive in
such a case.

Now let's look at the legal limit, 1500
watts. In our matched load of 1 to 1 we
have a current of 5.5 amps and a voltage
of slightly more than 270. Fig. 1 shows the
increase 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.
10 solid inner conductor, which is rated at
about 30 amps) would in all likelihood ex-
ceed that rating by a good margin.

The above will give you an idea of the
beginning of the problem when tuning a
coax line. But we still have the problem of
the power losses in line both in its matched
and unmatched state.

Let's take another worst-case condi-
tion and examine it. RG58/U has a loss of
approximately 2.5 decibels 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 transmitter. 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 anin-
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[COM’s all new IC4KL solid state HF
linear amplifier represents a hefty step
forward in modem electronic technology
and futunstic station design.

Itmsmllsmahnmedﬂ
iterconnects in a breeze*and delivers bant
commanding performance in ﬂae most
reliable top-of-the-line fashion. Give your
signal a power boost with ICOM's IC-4KU

GLOBE SPANNING POWER,
The rugged [C4KL delivers 1000 watts
output with full 100 percent duty cycle.

Covers 160-15 meters. A power boost that
will be heard around the world!

ALL SOLID STATE AND FULLY AUTOMATIC.
No lethal hugh voltages required. No
warm-up, no tune-up, no fumbles. Fully
automatic and overload-protected. Just
switch on and operate. Fol]aws band selections
on your ICOM transceiver. Add ICOM's
optional EX-627 and setup even selects the
proper antenna. The ultimate HF amplifier!

AUTOMATIC ANTENNA TUNER BUILT-IN.
Advanced design and wide impedance
matching range. Internal CPU stores pre-
wnus settings on each band for rapid
sm%; -button operation. Automatically
for and memorizes new settings

it SWR changes or antennasare swapped. 1

OST!!!

FULL CW BREAK-IN.
The IC4KL uses extremely quiet and

high speed relays. A DX'ers winning edge
and a Packeteer’s delight!

UNIQUE MODERN DESIGN.

Husky RF/PS unit rolls convenently
under desk or into nearby corner. All you see
15 a small remote control featunng dual mult-
functioned meters for SWR and output wats.

The IC4KL comes complete with a re-
mote control unit, RF/PS deck and nine feet
of interconnecting cable for easy installation,
The IC4KL... Big Signal Performance backed
by a one-year warranty at any one of [COM’s
four North American Service Centers.

ICOM Ameanca, inc_ 2380- 1161h Ave. NE. Bellevue. WA 98004
Emkvﬂhhﬂm:mﬁrﬁl?ﬁiﬂ

%) Premier 4&“‘* Vg ‘= } "““‘-ﬂ* anoway. Sute 20
—za-ﬁ.,;h .ﬂ.f u_;. n of ICOM Amerca, inc

W I:*Fr:.u:_r Achmond " 3racs
-.5;31215..,}&- .3: e ::-=

ICOM

First in Communications

CIRCLE 95 ON READER SERVICE CARD




'l'
\

- :--'-'.JJ . ]
s W, :".'- u'-l: —‘ I"

F
kLl

mmmmmmm ANTENNAS soessssssssss TOWERS e

CUSHCRAFT:
Tribander Special! A3S & A4S...... $26995 /535995
AT43 & AT744 30/40 meter add-on kits available.

Verticals: AV], AVS, and the new RS and AP-8

Monobanders: For 10, 12, 15, 20, and 40 meters.

YHF & UHF: Antennas for FM; S5B & CW, OSCAR.
617-6B, AS0-6, & AS0-5 for 6 Meter Openings!
4218XL &3219 for 2 Meter DXing.

Additional Boomers for 220 and 432 MHz
OSCAR & ATY antennas.

If you need a CUSHCRAFT antenna, we can supply it!

KLM World Class Antennas.
KT34A...5395.00 KT34XA....$585.00
VHF,UHF, & OSCAR Antennas.

We stock KLM HF Monobanders!

BUTTERNUT
HF6V Vertical HF2V Vertical
RMK II roof mount kit, STR II radial kit,
WARC resonators, & TBR-160 coils,
HF5B Compact Beam.

ALPHA DELTA
DX-A.. ..54695 DX-DD..6495 DX-KT...$27.50
DX-CC..$7995 NEW! Control line protectors!

HUSTLER:

6BTV, SBTV, G6-144B, G7-144, G7-220
Complete mobile systems. CALL!

MOSLEY: Specials on TA-33, TA-34, CL-33!

s  ROTORS

IELEX/hy-gain YAESU
HDR-300 G400/400RC
T2X G60ORC
HAM IV G5400B
CD 45 11

ALLIANCE
HD-73 U-110

hy-gain antennas & towers

Tribanders
TH7DXS  Explorer-14 THSMKIIS
Monobanders
204BAS 203BAS 205BAS
155BAS 153BAS 10SBAS
103BAS 64BS 66BS

VHF, OSCAR, & VERTICALS I
CALL US FOR HY-GAIN EQUIPMENT!

TOWERS

Crank-up, self-supporting, galvanized steel towers.

"SS" series rated at 9 fi=; "HD" series rated at 16 fi2.
HG-37588 H(:-5288
HG-34HD CALL FOR PRICES! HG-TOHD

ROHN

Self-supporting; Rated (fi2): HDBX=18; HBX=10; BX=6
Galvanized steel with base and rotor plate.
Todays best tower buy! Freight additional but you save
with our volume shupper’s discount!

HBX40.... .. HDBX40........ Vv
HBX48....... ?}' HDBXA4S......... ?}’
HBXS6... . O BX6E i C

Guyved tower sections: Complete packages & components
Sections: 285G, 453G, 556 CALL for prices!

Call us for all your ROHN requirements!
Fold-over towers:

FK2548........ '\J FK4544....... \
FK2558........ ?}’ FK4554....... b\*
FK2568..... & FK4564..... ©
Prices 10% higher in western states
Jower Hardware:
Guywire: 3/16EHS / 1MEHS...........onisiinninns $0.15/0.18
CCM Cable Clamps: 3/16 / 1/4........ccevirsnmensnins $0.39/0.49
Tumbuckles: 3/8"E&E & E&J.......ooocovvvnrvrrrrnnns $6.95/7.95
1/2"B&E & BE......oviiviinnsrrienss $12.95/13.95
Preformed "Big Grips” 3/16&1/4............ e $2.49/2.99
Guy Insulators: 500D [ 502.........couiinimnmmsissnnsans $1.69/2.99
Phillystran Guy Systems:

HPTG-2100 / -4000 / -6700 Cable....50.30 / 0.50 / 0.70 /fi.
(Cable ends and potting compound in stock,

s WIRE & CABLE s
BELDEN COAX:
9913 Low loss ....... S0.47/fL
RG-213/U(8267)....... 0.48
RG-8/U(8237)..........0.38 RG-58BA/MU(R259)....0.17
RG-8/U(8214)........... 0.42 RG-59/U (8241)...0.18
RG-214/U(R268).......... $2.99/ft.

COPPERWELD ANTENNA WIRE:
Solid: 12 ga. 0.12; 14 ga. .0.09; Stranded 14 ga  0.10/fi

ROTOR CABLE:
Std.(6-22, 2-18)..30.21  Hvy Dty(6-18.2-16)...50.38/f.

RG-8X(9258)........ $0.22/M
RG-11A/U(8261)....0.43

We stock Andrew Heliax & Connectors.
Full line of Amphenol connectors.

FT-757 GX-11
Compact, Go Anywhere,
Full Featured HF Performance

Call us for all YAESU equipment:
HF TRANSCEIVERS MOBILE UNITS
HANDHELDS  AMPLIFIERS

YES! WE STOCK ACCESSORIES.

TEN -TEC

MODEL 561 CORSAIR II

OTHER TEN-TEC PRODUCTS:

Model 585 Paragon
Model 425 Titan Linear Amplifier
Model 238 Antenna Tuner

Mobile Antennas! Metal Project Boxes.

AMPLIFIERS & TUNERS

AMERITRON MIRAGE

NYE -VIKING MB-V-A

AMERITRON MIRAGE rf concepts

MF] 989C
mmmm ASTRON SUPPLIES mmm

RS4A. . S$3995 RS-TA....$5 4995 RS-12A_. 56995
RS-20A.....88.95 RS-35A....13995 RS-50A....199.95
RS-20M...10995 RS-35M.....15995 RS-50M....219.95
VS-20M....12495 VS-35M...... 17495 VS-50M....232.95

NEW! RFE is now stocking

IIX Equipment

ALINCO-AMERITRON-ANTENNA SPECIALISTS-ASTATIC-BENCHER-B&W-CREATE-DAIWA
KANTRONICS-LARSEN-MFJ-MOSLEY-PALOMAR-SANTEC-SHURE-TONNA-WELZ-AND MORE
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Fig. 2- Chart for determining the SWR

when the forward and reflected powers
are known.

efficient feed line. Two meters is much,
much worse. | 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 40 watt rig, only 10 watts 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 1o re-
member. A power gain or loss of 3dB is
almost exactly a ratioof 2:1,soagainof 3
dB means twice the poweranda 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 popularbecause it comes
outtotentimesthe power (orloss). 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.

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 | haven't mentioned. |
talked about SWRsof 20to 1 oreven 8010
1, but to be honest | would be hard put to
find an SWR indicator that would accu-
rately show such mismatches. | am sure
that | have examined as many SWR indi-
cators as anyone, and | 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 | 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 1to 1 match. We have todo this 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 will
shut down on us.

| did exactly the test described above. |
have one SWR indicator that is fairly ac-
curate up to 10 to 1, so | used the setup
above on a coax-fed antenna that | 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, | have a rig ca-
pable of 100 watts output. | adjusted the
Transmatch for a match, with output of
the rig down so | could get a good, accu-
rate match. Once matched, and observ-
ing the power bridge, | increased the
drive. The power bridge had a full-scale
reading of 200 watts, and | quickly reached
that with the drive control. (I had also
done one more thing. | had the SWR indi-

They're here.. ..

CQ Amateur Radio

1989 Equipment Buyer’s Guide
and

1989 Antenna Buyer’s Guide

Which one is right for you? The Equipment
Buyer's Guide gives you the edge in selecting
just the right equipment for the shack—HF
and VHF rigs of all kinds, accessories, packet
controllers and so much more. All the infor-
mation is here inone handy, concise directory
with descriptions, technical specifications,
model numbers, retail 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 anten-
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
specifications, retail prices and photographs.
Get al, the facts before you pick up the phone!

Both guides are filled with the kind of sup-
port Iinformation you've always needed, but
couldn’t easily get: Dealer listings including
branches, names and calls for key personnel,
top lines carried, whether or not trade-ins are
accepted or on-site repairs are made . . . and
sS0:0Nn.

Both guides have buying tips from the ex-
perts. How do you select the right H.F. anten-
na? Who do you talk to and what do 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 for you? Do yourself a
big favor—Buy both! It'll be the best invest-
ment you've made this season.

USA: $£3.95 each (includes postage).

Foreign: $5.00 U.S. each (includes post-
age). Foreign orders are payable in U.S. funds
only by check drawn on a U.S. bank, orby U.S.
Postal Service Money Order.

5002 COAX SWR

Rig

504} COAX

50(} COAX Power
_

Transmatch

indicator

bridge 500
COAX

Fig. 3—- This is the setup as described in the text. The SWR indicator is used to deter-
mine when the Transmatch is correctly adjusted. As always, use the lowest possible
power that provides an indication when adjusting a Transmatch.
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cator, which reads fairly accurately up to
10to 1, also at that point in the coax line.)
Interestingly enough, the SWR read 10 to
1. Some power bridges can be switched
to read the reflected power. Mine couldn't,
so | took it out and reversed it in the line.
The reflected power reading. leaving
all transmitter settings the same, was
130 watts. Therefore, | had 200 watts for-
ward and 130 watts reflected. Rather in-
teresting, isn’tit, 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
chart available (fig. 2) which provides the
information we seek. If we divide the for-
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 SWR
of 10 to 1! My actual tests came out the
same as the chart.

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

line. Actually, the antenna is matched on
the very low end, and | tested it at the high
end where | knew the SWR was high. In
any case, |am using RG8/U—ratherold, |
might add—and when new, it had a loss
of 1 dB per 100 feet at 10 meters. So | had
a matched loss of 1.5 dB plus another 4
dB because of the SWR of 10 to 1. Very
prohibitive, 10 say the least—a power
lossratiowell over 4to 1. Incidentally, the
chart in fig. 4 shows the additional loss
because of SWR versus a maiched
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 high power,
and so on, you can tune coax.

One of the more popular multiband an-
tennas is a wire trap dipole that covers 80
through 10 meters. It doesn't take long to
find out that antenna system is a poor
match for a transceiver on many frequen-

IRON SLEEVE o $19.%

Place & hot soldering irom in your toolkil withouwt having
10 wait for it 0 cool! Saves wasted time!
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"I learned all my code and theory while driving to and
from work, it was easy.”” Learn detailed theory not only
| thequestionsandanswerson yourtest. MNovice, Tech.,
General, Advanced, Extra theory courses on audio
cassettes $19 95 each.

Laam code from 0-23 wpm with one structurad coursa
in easy steps. Each cassette course §18.85. VEC type
code General or Extra exam tape C80 §7.95 sa. $3.00
S/H each theory or code course. Exam tapes $§1.00.

AMATEUR
RADIO SCHOOL

New code words course takes you from 10 wpm to 35 wpm with three 80 minute audio cassettes. Learn common
words and numbers used in all CW contacts. Nothing to write down. Learn at your lelsure $19.95 + $3.00 P&H.

2350 Rosalia Drive W Fullerton, California 92635

VHS video cassetlas will show you everything you
need to know 1o pass your Novice. Tech or General
theory test. Learn modulation, formulas, antennas,
digital codes and more just by watching your TV. All
courses are two 2 hour VHS video cassettes and one
C-90 audio cassette $39.95 plus $5.00 S/H. 100%
money back guarantee.

(714) 990-8442

SWRH = 20

T ]lllui

0.2 0.5 1.0 5 10
Line loss when matched (in dB)

Additional loss caused by standing waves (in dB)
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Fig. 4— This chart shows the aaditional
losses caused by SWR.

cies. In this case, we usually would not be
dealing with SWRs of more than 10 to 1
under worst conditions, so | would re-
commend usinga Transmatch. The same
is true of many of the trap verticals.
However, knowing what we discussed
above—the excessive voitages or cur-
rents that can exist—you should careful-
ly check the specs on the traps used. |
have heard of many blown traps from ex-
cessive SWR. By the same token, many
balun manufacturers will not guarantee
their baluns ifthe SWRismorethan2or 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 | 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).

| enjoyed writing this article because |
hope it clears up some questions. If you
want more such articles let me know. And
now | will relate one last funny story about
tuned coax that happened to me.

Many years ago—in the early 1950s,
o be exact—I| was working at the ARRL
andwas askedtogiveatalkatalocalclub
on the subject of feed lines. As above, |
mentioned my worst-case condition
about using a coax-fed 80 meter antenna
on 40 meters and the horrendous 80 to 1
SWR. A young amateur in the audience
raised his hand with a question.

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

Needless to say, the audience seemed
to hang on my answer, and at that point in
my career | coined McCoy's Rule. | said,
“In that case, use McCoy's Rule: If the
damned thing works, don't change it!" C0|

Say You Saw It In CQ



ALINCO DISCOVERY DAY3!

Join Dozens who have already traded in their ICOMS, Kenwoods and Yaesus on the
exciting and amazing ALINCO DR-510T Dual Band 45W/35W transceiver. Discoverlike 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
standard, Reverse operation, Scan, lock out of unneeded channels, VERY simple to
operate, VERY attractive face, TINY in size, and unbelievable extended receive

coverage. PLUS. - Cross-band Duplex, Cross-Band Repecﬂer and Crc}ss-Bc:nd Duplex
Repeater. AND the BEST warranty in the mc:lustrvl

THE ALINCO DR-510T
Dual-Band Transceiver
45Won 2M - 35W on 440 Mhz.

Trade your fired old hard-to-operate 2M or
440 transceiver for the ALINCO DR-510T and
WILLIAMS RADIO will give you an EXTRA
$100 bonus frade-in allowance on your
radio thru August 30th. (Your transceiver
must be in good working condition and
salable on the used market).

ALSO Get 550 bonus trade on your H/T toward the Alinco DJ-500T Dual-Band Handi.

L

S b

Williams Radio offers extra good deals, and Outstanding Sewvice on ALL ALINCO Radios and Accessories. Ourcustomers "brag” on
us. ALINCO Radios sell more for us. Call Williams Radio for the Best deal We SELL ONLY ALINCO!!!

Now! Celebrating 15 Years of Service!
WILLIAMSE 52

600 LAKEDALE ROAD
COLFAX, N.C. 27235

Only
$329

Designed and
built in the USA

Value + Quality
from over 25years

in ATV..W60ORG

With our all in one box TC70-1, 70cm ATV Trans-
ceiver, you caneasily transmit andreceive live action
color 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. Add 70cm 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
or 426.25 MHz & properly matches Mirage D15, D24,
D100 amps for 15, 50, or 70 watts. Hot GaAsfet downcon-
verter varicap tunes whole 420-450 MHz band to your TV
ch3. Shielded cabinet 7x7x2.5". Req. 13.8 VDC @ .5A
Transmitters sold only to licensed amateurs, for legal purposes,
verified in the latest Callbook or send copy of new license.

Call or write now for our complete ATV catalog
including downconverters, transmitters, linear amps,

and antennas for the 70, 33, & 23cm bands.

For more information
and Trade Estimates-

Special Hours for Your Cali!!

(818) 447-4565 m-f 8am-5:30pm pst. Visa, MC, COD
P.C. ELECTRONICS Tom (W60ORG)

2522 Paxson Ln Arcadia CA 91006 Maryann (WB6YSS)
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(919) 993-5881

Mon., Tues., Wed. 7-9 PM
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VHF . UHF

(140-175) ! (420-520)

* No Hole J * 3dbgain

e Easy to Mount ; * No Hole

* Rugged | e Easy to Mount

® Superior * Rugged
Performance e Superior

» Radiator Snaps Performance
On and Off » Radiator Snaps

e Competitively Priced On and Off

* Competitively Priced

MODEL OW 3-150
140-174 MHz
MODEL OW 3-220
210-250 MHz

* 3 db gain

« No Hole

* Easy to Mount

* Rugged

» Superior Performance

» Swivel Vertical Adjustment

e Radiator Removal Without !
Loss of Vertical Adjustment -

e Competitively Priced
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3900-B River Road
Schiller Park, IL 60176
312-671-6690

brings imagination and innovation to antennas. . .
and has been since 1948!!
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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

Have you ever considered building a
beam antenna? If so, the first thing that
you will have to determine is the type.
While the Yagi is probably the most popu-
lar beam used by amateurs, the guad has
certain distinct advantages. It has more
gain per element. A three-element quad
has as much gain as a four-element
Yagi.' Along with the increased gain
comes increased capture area, so recep-
tion may be measurably improved. Also,
the quad has a much smaller turning radi-
us, and a boomless, spider quad may be
somewhat lighter in weight than its Yaagi
equivalent.

The disadvantages of the quad stem
largely from its shape. Because the quad

is a three-dimensional structure as op- |

posed to the two-dimensional Yagi, it is
generally more susceptible to storm and
wind 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, | decided to try
to design and build a quad antenna ex-
pressly for the home-brewer, | estab-
lished several design criteria. The anten-
na had to be made from readily available,
fairly inexpensive materials. The con-
struction had to be limited to the use of
simple tools with no welded or machined
parts. It had to be strong enough to with-
stand our gusty New Mexico winds, but
lightweight enough to be handied by one
person. Finally, these constraints shouid
have no detrimental effect on the per-
formance. | feel that the antenna de-
scribed here meets all of these demands.

Electrically there is nothing new about |

this antenna. The element dimensions
and spacings wereall taken from the liter-
ature.? Its unique features are its struc-

*1209 Vista Drive, Socorro, NM 87801

BY DAVID K. SHORTESS*, W5PQL

The completed 15 meter, three-element quad.

tural design and the materials and me-
thods used in its fabrication.

The General Design

The antenna is a 15 meter, three-ele-
ment guad supporied by a boomless
spider (fig. 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
front-to-back ratio.? Thus, the distance
from the reflector to the director is 0.25

. wavelength, or just under 12 feet, very

close to the length of each of the four
sides of the two parasitic elements. This
gives the antenna an almost perfect cubi-
cal shape, with a turning radius of about
8); feet.

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 at the central 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 quys 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 ¥ inch 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 cutting and welding
or splicing the pieces in some way. |
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.

in a rectangular structure made of four
virtually identical pieces of ¥ inch exte-
rior-grade plywood. They are glued and
screwed together, edge to side, in a sort
of dovetail fashion. The pieces of conduit
are mounted in holes drilled at 35° from
horizontal. The dimensions of the four
plywood pieces are given in fig. 2. The off-
sets on the sides of each piece are such
that the conduit holes are % inch from the
edge of the piece. This makes the struc-
ture stronger and the drilling easier.

All four pieces of plywood are cut and
drilled before they are assembled. Since
the location and angles of the conduit
holes are rather critical, the drilling of
these holes should be done with great
care. If it is available, a drill press or a
drilling guide should be used. A simple jig
made the drilling of these holes with a
hand drill 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 which the
mast is attached. The mast extends up in-
side the structure, and the U-bolts which
secure it are fastened to one side. It is im-
portant to insert those two U-bolts into
the plywood side before the four 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
screwed together, additional support is
provided by eight 5 x ¥-20 carriage

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.

2 feet x 2 feet of ¥ inch exterior-grade
plywood

One 10 foot length of ¥% inch steel electrical
conduit

One 10 foot length of % inch steel electrical
conduit

Eight 10 foot lengths of ¥ inch 125 psi cold-
water PVC pipe

One 10 foot length of % inch 100 psi hot/cold-
water PVC pipe

Four ¥% inch PVC pipe couplers

15 inches of % inch diameter wood dowel
(broom handle)

100 feet of aluminum TV-antenna guy wire

200 feet of number 14 solid copper-ciad steel
antenna wire

150 feet of 2 inch wide fiberglass fabric

One quart of fiberglass resin with 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 insulators

Eight 1 inch hose clamps

Twenty 2 inch x # 8 flat-head wood screws

Four 1} inch x # 14 sheet-metal screws

Eight 214 inch x %-20 carriage bolts

Eight 5inch x %-20 carriage bolts

One %-20 eye bolt

Table |- materials list.

bolts placed in the structure just above
and below the U-bolts. Each 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 screw through the
wood and into the center of the piece of
conduit. The conduit holes in the plywood
may have to be filed out a little with a rat-
tail rasp in order to get 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 useful for attaching a hoisting

rope. Fig. 4 shows the relative placement |

of the various components of the center
support. All cracks are thoroughly caulked

and sealed. Finally, the entire wooden
part of the support is given several coats
of good-quality exterior paint.

The Spreaders

The eight spreaders are 10 foot long
pieces of ¥ inch, 125 psi, polyvinyl-chlo-
ride (PVC) cold-water pipe covered with
fiberglass and resin. The fiberglass and
resin not only provide additional strength
and rigidity to the pipe, but they also pro-
' tect the PVC from the destructive 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 this design, it
| would require spreaders about 11 feet
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Fig. 3= A jig to aid in the drilling of the con duit holes in the center

support pieces.

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.
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long. A 20 meter quad would require 13 | the PVC pipes can easily slide over the

foot spreaders.

The ends of the PVC pipes are plugged
with pieces of wood dowel 1% inches long
and "%, inch in diameter. An old broom
handle was just the right diameter. Fas-
ten a 2%" x Y%-20 carriage bolt length-
wise ineach plug, andthenglueitinplace
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 inthe 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 tightly spiraled
onto the PVC pipe with about a Y inch
overlap on each turn. Two coasts of pig-
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 |
the outer end (see below). The point of at-
tachment is a ring of PVC about 1, inch
wide and cut from a % inch PVC pipe cou-
pler. Asingle cut ismade inthe ring, and it
Is glued to the finished spreader.

Finally, a slit 6 inches long is cut witha |
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,

supports.

Assembly

The entire antenna is assembled on a
short temporary mast extending about 6
feet above the ground. How this is erected
depends on the situation. Inmy case | as-
sembled the antenna on the flat roof of
my house, so | stuck the temporary mast
into one of the vent pipes on the roof. If
the antenna is to be assembled on the
ground, the mast could be driven directly
intothe ground or inserted into a larger di-
ameter pipe in the ground. It is conveni-
ent tobe able torotate 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
spreader on the outer 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 ifdesired. The spacings of the three

elements, interms 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: 258/frequency in MHz
Driven element: 252/frequency in MHz
Director: 244/frequency 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. | used number 14
copper-clac steel wire for both those guy
wires and the driven element. However, a
lighter weight wire should be acceptable
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TEKTRONIX SCOPE

AN/USM-281C (mil-TEK
7603N115) Oscilloscope with
8x10 cm display and two AM-
6565 (7TA15N11) single trace and
one TD-1085 (7B53AN11) dual
time base plug-ins. Performs to
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IF YOU BUY, SELL OR COLLECT CABLE TV

OLD RADIOS, YOU NEED...
ANTIQUE RADIO CLASSIFIED | | | raas e wrees

JERROLD, HAMLIN, OAK 65 MHz but 100 MHz mainframe
Antique Radio’s Largest-Circulation AND OTHER FAMOUS MANUFACTURERS accepls standard 7000-series
M hiv M. : * FINEST WARRANTY PROGRAM AVAILABLE plug-ins for full versatility. De-
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Free Sample. 6-Month Trial - $11. PACIFIC CABLE CO., INC.
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CIRCLE 158 ON READER SERVICE CARD 1016 E. EUREKA - Bax 1105 - LIMA, OHIO - 45802

Prices F.0.B. Lima, 0. # VISA, MASTERCARD Accapted.
Allow for Shipping = Write for latest Catalog
Address Depl. CO = Phone 419/227-6573

CIRCLE 157 ON READER SERVICE CARD

ASTRON [ 0ca0ns

CORPORATION  (714) 458-7277 ASTRON POWER SUPPLIES
* HEAVY DUTY « HIGH QUALITY « RUGGED » RELIABLE »
RS, RM and VS SERIES ® THREE CONDUCTOR POWER CORD
SPECIAL FEATURES ® ONE YEAR WARRANTY = MADE IN U.S.A.
® SOLID STATE ELECTRONICALLY REGULATED PERFORMANCE SPECIFICATIONS
® FOLD-BACK CURRENT LIMITING Protects Power Supply  ® INPUT VOLTAGE; 105 - 125 VAC
from excessive current & continuous shorted output. ® QUTPUT VOLTAGE: 13.8 VDC £ 0.05 wolts
® CROWBAR OVER VOLTAGE PROTECTION on all Models (Internally Adjustable: 11-15 VDC)
except RS-4A, RS-5A. ® RIPPLE: Less than S5mv peak to peak (full load
@ MAINTAIN REGULATION & LOW RIPPLE at low line & low line)
mput Voltage ® Also available with 220 VAC Input
® HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE Voltage
RM-A SERIES 19” X 5% RACK MOUNT POWER SUPPLIES
Continuous Ics* Size
MODEL Duty (Amps) (Amps) Hlm m
RM12A 9 12 5% x19x BY% 16
RM-35A 25 35 5% x 19 x 12% 38
RM-50A 37 50 5% x 19 x 12% 50
e Separate Voit and Amp Meters
RM-35 M 25 35 5% x 19 x 12% 38
MODEL RM-35M AM-50 M _@? 50 5% x 19 x 12% 50
RS-4A 3 4 3% x 6% x 9 5
0 DETARe RS-5A 4 5 3Vax6Y% xT% T
RS-TA 5 7 3% x6%2 %9 9
RS-10A 75 10 4 x TV x 10% 11
RS-12A 9 12 4% x8x9 13
RS-20A 16 20 5x9 x 10% 18
RS-35A 25 35 5 X 1lux 11 EE
MODEL RS-7A RS-50A 37 50 6 x 13% x 11
RS-M SERIES - i Ae
RS-12M 4 12 4% xBx9 13
e Separate voit Amp meters
RS-20M 16 20 Sx9x10%: 18
RS-35M 25 35 5x11x11 27
RS-50M 37 50 Bx13% x 11 4b
T —
RS-S SERIES e Built in speaker
RS-7S 5 T & x T% x 10% 10
RS-10S 7.5 10 4 x 7% x 10% 12
RS-12S g9 12 4% x 8 x 9 13
RS-205 16 20 5 x 9 x 10% 18
MODEL RS-12S
VRM/VS-M SERIES e Separate Voit and Amp Meters o Output Voltage adjustable from 2-15 volts
I e Current limit adjustable from 1.5 amps to Full Load
¢ 11 BVDC = 10¥DCx S5WDC @13.8¥
VS-20M 16 9 4 20 S5x9x10% 20
VS-35M S 1517 35 S5x11x 11 29
VS-50M 37 22 W0 50 Bx 13% x 11 46
e Variable rack mount power supplies =
VRAM-35M o 15 7 35 5% x19x1 38
MODEL Ve-35 VRM-50M 37 22 10 50 5% X 19 X 12¥2 50

ICS—Intermittent Commumication Senvice (50% Du " 5rr-i|.m5rri1 ]
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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 % inch hot/cold 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 11l 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 are excessively
bowed.

It turns out that because of the small
offset of the spreader supports and the
presence of the internal guy wires, there
Isa small natural bowing of the spreaders
that cannot be avoided. Too much ten-
sion on the guys simply increases that
bowing. Itis 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 inthe 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, | fed the
driven element of the prototype in the

middle of the 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-
unwere used with similar results. Inorder
to reduce the possibility of spurious radi-
ationsand TVI, | did incorporate abalunin
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, | mounted the center support

Fiberglass Wood plug

'/4-20 bolt

4-20
nut with
washer

M PR I Pl LW TENE J B, T L e L b et

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, | hung it from a piece of % inch
electrical conduit bent to a 90° angle.
The pipe was clamped to the mast with a
U-bolt just above the top of the tower. 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, | had to haul the
quad to the top. | 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
groundwith the center support nexttothe
tower. The wires were replaced, thus
placing the antenna "‘around’’ the tower.
Arope was run fromthe eye bolt in the top
of the center support, up to the gin pole,
and back down to the base of the tower.
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 light-duty anten-
na rotator. | have used a TV antenna rota-
torwith it for all of its five years on the tow-

Guy wires

Ring of PVC

PVC pipe covered
with fiberglass

Fig. 6— The ring glued to the spreader for
securing the internal guy wires.
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er. When the wind blows hard, the whole
structure waves around quite a little, but
there has been no damage to either the
rotator or the antenna.

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

Additional Construction Notes

Ceramic insulators are becoming in-
creasingly difficult to find. It should be
possible to make both the compression
and the tension insulators out of short
pieces of % 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° el-
bow should do the job.

Although nothing about the construc-
tion of this antenna should affect its per-
formance, 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
my QTH for nearly five years and has per-
formed admirably. | operate with about
100 watts PEP output, and my tower is 40
feet tall. | have gotten very good signal re-
ports from all parts of the world, standing
my ground in pile-ups against much more
powerful rigs andf/or higher Yagis with
more elements. An indication of the front-
to-back ratio was obtained from a station
on the east coast. He gave me a 10 dB
over 59 report with the antenna pointedin
his direction, and S5 off of the sides, and
an S7 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-
feur a chance to do what we were once
famous for—building our own equipment
from scratch.
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. Yu 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, technicians, engineers, law enforcement
officers, private investigators, two-way radio
operators, scanner hobbyists, and amateur

radio operators, just to name a few.

Hand Held Series Frequency Counters and Instruments

MODEL 2210 1300H/A 2400H CCA CCB
RANGE: FROM 10 Hz 1 MHz 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 < 5mv NA NA NA NA
100 MHz < 3mv < 1mv < 3 mv < .5 mv < 5mv
450 MHz < 3mv < S5 mv < 3mv < 1mv < S5 mv
850 MHz < 3mv < 20 mv < 5mv NA < 5mv
1.3 GHz < 7 mv <100mv| < 7mv NA < 10 mv
2.2 GHz < 30 mv NA < 30 mv NA < 30 mv
ACCURACY ALL HAVE +/-1 PPM TCXO TIME BASE.

All counters have 8 digit red .28" LED displays. Aluminum cabinet is 3.9" H x 3.5" x 1", Internal Ni-Cad batteries
provide 2-5 hour portable operation with continuous operation from AC line charger/power supply supplied. Model
CCB uses a 9 volt alkaline battery. One year parts and labor guarantee. A full line of probes, antennas, and accessories
is available. Orders to U.S. and Canada add 5% to total ($2 min, $10 max). Florida residents, add 6% sales tax.
COD fee $3. Foreign orders add 15%. MasterCard and VISA accepted.

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

1-800-327-5912

OPTOELECTRONICS INC.
5821 N.E. 14th Avenue * Fort Lauderdale, Florida 33334

FL (305) 771-2050

FAX (305) 771-2052
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No, it’s not a tower, but it is free-standing, self-
supporting, and does increase in height by itself.

Build A Tree-Mounted

Antenna Bracket

Let's face it. Not every amateur has an
unlimited budget and all of the state-of-
the-art equipment advertised in this mag-
azine. At least | don't think that | am the
only one with a rig half as old as | am.
While a tribander on a 70 foot tower is in
my plans, it is not on my lot. Until then |
will have to make do with what | have and
what | can conveniently come up with.
The rest will have to wait.

What | do have, however, are trees. At
any given time 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.

| recently took note of a 65 foot gum
tree located near my shack and thought
how great it would be if | could get my 2
meter vertical at least part way up that
tree. | knew | could never get it all the way
to the top, but | could take advantage of
the lack of branches for the majority of its
neight by fabricating a stand-off bracket.

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

In order to prevent rust where the weld-
ing burned away the zinc coating, | sand-
blasted the joints, primed them, and
painted the whole affair with several
coats of enamel.

Inorder 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. |

*93-25 Beechwood Place, Crisfield, MD
21817

BY JOHN R. SOMERS*, KC3YB

The completed antenna bracket is versatile, gets your antenna high in the air, and
doesn't costanarmand a leg.

secured the brackettothe tree with % x

6" lag bolts, and the antenna/mast com-

bination was pulled up by the same meth-
od. All hands should be kept as clear as
possible and you should without fail wear

a hard hat during this operation.

Acritic could find much wrong with this
project. For one thing, the tree will keep
growing around the bracket mounts,
making it difficult to remove in the future.

28 ® CQ e August1989
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/p Lag bolts

12" x 127 x 3/e” flat stock
Bend to conform to shape of tree

DETAIL \'\

1/2°
galvanized

['| Antenna mast is U-bolted to
l | vertical section

—

3

Likewise, a staple driven into the tree to | satile. Although | presently have only one
secure your coax will sooner or later | antenna mounted onmy bracket, itiseas-
pinch it in half. Thirdly, access to the an- | ily strong enough to support more. As my
tenna and coax is somewhat more diffi- | station requirements grow, | expect that |
cult than it would be if mounted ona tower. | will add one or two.

On the other hand, it is cheap and ver- If this project looks as though it may fill |

l Fig. 1- Side view of the antenna mounting bracket.

a need at your station, don't necessarily
be bound by what | did at mine. Use your
imagination. Just think of your tree as sort
of a biological tower that grows every
year, and soon you will be sporting anten-
nas from your ol gum tree.

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 mwatts

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.

ffconcepts

Inquiries: 2000 Humbolt Street - Reno, Nevada - B9509
(702) 827-0133

w15 LV L

S s

R, ST T -

Div. of Kantronics RF Concepts has rugged VHF/UHF amplifiers for 144, 220 and 440

Factory: 1202 E. 23rd, Lawrence, Kansas 66046

(913) 842-7745 MHz. operation. Twelve models to choose from!

Please send all reader inquiries directly.
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This phaser is not something out of “Startrek,”
but something you can build easily to improve
your antenna system.

How To Build A Universal Phaser

For Low-Frequency Directive Arrays

Phasing two antennas to obtain direc-
tivity and gain is becoming increasingly
popular on the amateur bands. The de-
vice described inthisarticleis 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. Itis
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.

The Theory, In A Nut Shell

Multi-element phased-array antenna
systems obtain their directive character-
istics from the phase relationship of the
RF 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 leading 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 phas-
er will be to feed the elements with the
same length feed lines, while inducing
the phase shift by inserting capacitive re-
actanceinoneelement’s feedline and in-
ductive reactance in the other. Since a
leading phase angle is caused by capaci-
tive reactance, and a lagging phase an-
gle is caused by inductive reactance, the
array will be directive toward the element
with inductance in its feed line.

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

*Rt. 5, Box 6400, Benton, AR 72015

BY THEO. E. BELLAMY*, NUSA

Point "X"

T

481 ‘

Fig. 1- This is the schematic of the basic phaser. More deluxe versions would have
roller inductors instead of ST and 52, and 53 would be replaced by a DPDT ceramic or
vacuum relay.

capacitor or inductor alone Is always 90
degrees. However, once you factor in re-
gistance, which is always present to
some degree, along with stray capaci-
tance intheinductor 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 transmitter. 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 current 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, currents, or protected cov-
erage areas. Meters M1 and M2 are RF

ammeters used to measure the RF 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.

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-
rent/low-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

30 e CQ e Augusti989

Say YouSaw itinCQ




Over Your Repeater!

Regain Control

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 ID mes-
sages. And, data is stored in non-volatile
EPROM, so battery backup is not required to
maintain parameters when power fails! The
RFC 8-RC comes with one repeater port, two
auxilliary radio ports and one control-link port
at only $395. Regain control, call today.

rfconcepts

Inquiries: 2000 Humbolt Street - Reno, Nevada - 89509
(702) 827-0133
Div, of Kantronics
Factory: 1202 E. 23rd, Lawrence, Kansas 66046
(913) 842-7745

(KNG BOOSTER

Converts Your
HT to a Powerful
Mobile Unit

like.

e 30 watts output
e GaAs FET pra.amp
etersor70cm

NAVAL ELECTRONICS, INC.
5417 Jetview Circle « Tampa, FL 33634
Phone:813-885-6091 « Telex: 289-237 (NAVL UR)
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Engineering Consulting's computer controlled Ham Shack
See system variables, control & reprogram all via packet!

Ultra Comshack 64 Repeater Controller

HF & VHF Remote Base*Autopatch*CW Practice*Rotor Control
*Voice Meters'Paging*Logging*Polite ID's*Packet Voice B.B.S.

R _ — Model CS645
= ol L L e $ 359.95

% Includes: Interface,
-::.‘_‘:... 2

disk, cables, Manual

TS 440; 940,140
IC 735: 761 VHE [ [

---------------
s b=

R RMT | | | =eEssscisciiis : Ultra Gptmns
FT 727R; 767; 736 MEW! Add Duplex Remote Base
TS 711; B11; 680 operation & monitor mode from

Controller Features everse any telephone ......TLCN.....$159.85

*Change variables remotely (*1000 (18 digil] tel #'s stored|External relays; 3 DPDT ralays +5
from touchtones or Packet - |[*Quick dial & quick answer |Open Col. Trans. 5w....CS B..589.85

*Unlimited voice vocabulary!|*Directed, general page
*Alarm Clock, auto execute |*Selected restricted patch
*individual 4 digit user codes|*Telephone control input
*Disk & Printer logging of Dual C oles
users, tel #'s, | time *18 Macro/Scan memories
“18 Rotating Polite ID's

*Rotor control D.C. to digital display
& Voice; for all rotors....HM1...$59.95
*Packet & BBS: Voice Maters &
f;larm Il;putis‘;; Eiﬁniﬂ..ﬁasgfa.ﬂﬁ
Slave Packet interface & cable
*Scan up/down; 100Hz steps|| inks PKS to 2nd C64....PK1..$83.95

*16 External relay controls | *Monitor & lock modes *EPROM Autoboot CART, custom
*2-tone & sub tone Paging |*Operate splits, combine HF |, our system......CART..$109.95
*CW Practice with voice & VHF radlos as Dual VFO's *CE64 & 1541 12?‘5thﬂhlnﬂ Eupphp

*Security mode, T.tone mute |*Automatic mode selection crystal controlled ...DCPS..$129.95

e e e Tl oo, avmte o EF ) -3 200
Computer Control | Touchtone Decoder || Decode-A-Pad
-o7R|l 4 digit sequence; & QUAD || Touchione to RS232

expansion 4 relay option 300 Baud Interface

BECODE - A-Pal :

. %Da I'ﬂll.lhﬂa s ﬁ

12

8/20 V & audio in; Field Pro- |joa et ail conputos
ram .Eﬂﬂﬂﬂ Codes; Mom. & |pecodes 16 tnunhtF::nars
tching; DPDT Relay, Wrong |includes Basic program

LLLLL
-----

Channels & programs
H.T. for field use! Digital "S"

. » digitreset; LED fordigit valid & DAP $99.95
mment fields; auto : -
gestueﬁ"laﬂg: dela 3 Scan Lock- | latch; inc. 24 Pin connector 12 Volt C64
outs; Loads 7 in 15 sec.| QUAD option adds: four 2| A\ Elii«:lE3
Hardware, cables, & disk Amp. relays; 5 digit master Crystal 60Hz

SVAC 5V. 2A.
- C64 & 1541

A3, - ) DCPS $129.95 |
"Packet

included for C64 or IBM on/off control for each relay.

‘Model 727 $49.95

AUDIO BLASTER [CFEEIEINGEFIL
- 411:209:470;73;23;U16
[AB1S] <—Minature Audio Amp. 4 [EBEY
== Module installs inside all H.T's;"Q, &1
e 1 watt audio amp | When it needs <&

aaaaaa

2= 10 be loud! Installs in 15 Min. Used b

sk for up to 300
users; touchtone commands recall &

SN EGINEEENENRILlE We accept: C.0.D.'s
583 CANDLEWOOD ST. Haﬂarﬂnrpalwfﬁﬂ!’ Disc/Speak your stored messages on repeater
BREA, CA. 92621 Amsricen Exprass |of packetfreq. Workswithall Packet TNC's;

LEPHONE: 714-671-2009 L 00 S’/H U.s.A. |Converls all packet messages to VOICE!
€ FAYX: 714-255.0984 _fgg_ﬁ;ﬁan‘s EE’.E 6% Inc. disk & Interface PKTA $189.95
Please send all reader inquiries directly.
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PORTABLE, ADJUSTABLE
URBAN

+ A29

for 20, 17, 15, 12.
10, & 6 meters

THE
IDEAL

ANTENNA
FOR

VACATIONS,
APARTMENTS

WINDOWS
RAILINGS
MASTS
CHIMNEYS
TREES

Just clamp the support
oracket in place and
insert the hghtweight
efficient aluminum
tubing elements

ONLY

$149.50*

inciudes one parr of tapped
icadmng coils on polycarbonate
lorms, tuning whips, 18" bar
clamp, and mounling hardware

Other high O loading coils available

CJ30 Pair of 30M caoils . . 529980*
C40 Pair of 40M colls . . $2990*
C75 Pair ol 75M coils . . .$34 90"

ALSO AVAILABLE The A10 Antenna
tor 15, 12, and 10 meters. Uses
the same mount as the A20, but
without colls or tuning whips. End
capacity hats reduce the element
length to approx. 7 1. for 10M

95 Mt for 15M. on1v $89.50*
*Pﬁﬂg'ﬂai'i T .'_:1‘3!‘!1:1!1(-"'11'&' LI 5

Ask your dealer or order from

URBAN ANTENNAS, INC.

Box 662, Bryn Athyn, PA 19009
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To
direction € ?JE
switch 10K
I 5" ' ” l
L " 1 C 1K
0.01 0.01 1w.

1 l T 0.01 1w
0-1mA 1N34 10K
To 1w,
direction € ’i)rﬂ
switch

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

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 should be well
shielded.

Fig. 3 shows photos of the simplest
version. It uses cheap little broadcast
variable capacitors, chunks of miniduc-
tor stock with rotary switches, and a dou-
ble-pole two-position 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 shaft insulated be-

cause one side of it goes to ground any-
way. With most roller inductors an insula-

. tor will be required for L1 and L2. If you

use a rotary switch or an alligator clip,
then you won't have to worry about it.
Just remember that if you decide to go
the alligator-clip route for experimenta-
tion, turn your VOX off before making any
adjustments with the alligator clip. If you
trip your VOX with your fingers on the clip,
you will say something that you might not
want to be transmitted. Then you will burn
your fingers a second time and say it
again,

Fig. 4 shows photos of the most deluxe
version. It uses internal shielding, roller
inductor for phase shift, and dual meter-
ing. This unit was designed for anarray of
two double bazooka antennas for 75 me-
ters spaced % wavelength apart. Relative

Fig. 3-(A) This is a photo of the basic phaser. Controls for phase shifting are on the left,
while the L-network controis are on the right. Direction switching is done with the ro-
tary switch in the center. (B) This is the internal view of the basic phaser. The use of a
rotary switch for direction switching eliminates the need for relay power wiring and

power supply.
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Fig. 4—(A) This is the front of the deluxe phaser built by Tom McLees, WF5I, for use on
an array of double bazookas at eighth-wave spacing on 75 meters. L1 in this unit is not
variable, as it will tune the whole band by a small adjustment of C1, which Is the knob
labeled “‘Input.’’ L2and C2 are the knobs near the meters. Notice the indicator lights in
the lower right labeled NE and SW, next to the toggle switch that activates the direc-
tionrelay. (B) This is the top view of the deluxe phaser showing the roller inductor for L2
andthe Caradwell transmitting capacitor for C2. The direction relay is behind C2. L1 and
C1 are under the chassis. Notice the shielding between L2 and C2, and the shaft in-
sulators on the variable components.

output indicators were used to aid in tun-
ing. For spacings other than eighth wave,
RF ammeters may be a better aid. This is
due to the way the feedpoint 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 positive J that the lag element Is
negative J. Therefore, equal power will be
the same as equal current, and relative
power indicators will work quite well. This
may not be the case at other spacings.

Set Up and Tuning

Tuning the phaser can be a Dbit tricky
until you get the hang of it. First of all, the
antennas must be matched as closely as
possible so that they provide the same
impedance to the outputs of the phaser.
There are lots of really scientific ways to
do this, but | have found that the easiest
(and probably the most pedestrian) way
to accomplish this is to put the feedline
from each element on an antenna switch
and vary the antenna feedpoint adjust-
ments for minimum SWR, or 50 ohms
with a noise bridge. The way you go about
this will 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 SWR when you switch
between them, you are ready to try out
the phaser.

Unless you have built RF ammeters in-
to your phaser, or have an external 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
the phasing knobs while switching direc-

tions until a good front to back is ob-
tained. Then you canfeeda little power to
the phaser and adjust the input knobs for
minimum SWR, or you can use a noise
bridge if you have one. With a bit of fid-
dling you will find a setting that gives good
F/IB and a low SWR in both directions.
However, this may not be the optimum
setting if you have no way to check the
current toeach element. Therefore, try to
find a setting of the phase controls that
uses both capacitance and inductance. It
is possible to obtain F/B with only capaci-
tance providing phase shift, but then all
the current will be fed to one element and
gain will suffer a little.

Spacing between the elements may be

anywhere from ) wavelength to ), 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 spacing, or from losses due to low
radiation resistance in the case of closer
spacing. Try to make the elements as
identical to one another as possible.

Summary

This universal phaser will work with vir-
tually any type of antenna. | have used the
same phaser with a pair of loops at
eighth-wave spacing on 75 meters, and a
pair of verticals at quarter-wave spacing
on 75 meters. | have a friend who uses a
phaser like this with a pair of verticals 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, two bob-tailed curtains, a pair of
double bazookas, and assorted loops.
This setup would be ideal for a pair of But-
ternut 80/40 meter verticals spaced at 31
feet, where they would be eighth-wave
spaced on 80 meters and quarter-wave
spaced on 40 meters.

It's really great to be able to direct your
signal where you want it to go at double
the ERP of a single element. It's even
more helpful 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. Ol
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SUPER ICOM

SUPER ICOM BP-75, 13.2 volts,
900ma, double the capacity ol the
icom BP-7, Sw output

SUPER ICOM BP-BS, 9.6 wolts,
1200ma, 50% more capacity than the
lcom BP-8.

Both are rapid base charge only, or
slide in wall charger, 4 inches
high. BP-7S or BP-8S. $69.00

SUPER KENWOOD

SUPER KENWOOD PB-255/PB-265.
B.4 voits, 900 ma, double the capaci-
ty of the PB-25/PB-26 for the 2500/

the standard wall charger or drop in 0f
charger. 3 inches high. $65.00

available.

VISA

SUPER PERFORMANCE BATTERIES

Exact replacement FNB-2 Nicad pack com BP-3
2600/3500/3600. Charge with either Yana FT.404R/207R/208R/ 708R Icom BP-5 (500ma)

$27.00

Add $4.00 shipping & handling for first pack. CT residents add 7% % tax
Complete line of NICAD packs for lcom, Kenwood, Yaesu, Tempo, Santec, Azden, Cordless Telephones,
Alkaline, Nicad, and Gell-Cells. All NICAD packs include a 1 year guarantee. Commercial Radio Packs also

For all your battery needs, write or call today for a complete catalog. Dealer inquiries invited.
Made by Hams for Hams

iPCRIPHEX Inc.

149 Palmer Road = Southbury, CT 06488

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

SUPER YAESU

SUPER YAESU FNB-45H, 12 volis,
1000ma, double the capacity of the
Yaesy FNB-4, 5 watt outpul. Rapid
charge only. $71.00

SUPER YAESU FNB-38, 9.6 volts,
1200ma, triple the capacity of the
Yaesu FNB-3. 3.5 watt output. Rapid
or wall charge. $60.00

Both are perfect for the 03, 09 and
727 series radios and are 4 inches
high

Inserts for:

Kenwood PB-25, 25H, 26

Icom BP-7 (500ma)
Icom BP-8

25888
38888
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The MN and YO Software
Programs For Antenna Analysis

Every once in a while a product comes
along which really excites me. The MN
and YO software programs are just such
products, and you will quickly see why
they are exciting.

For years when | worked in the Techni-
cal Department at the ARRL, | spent a
good deal of my time answering what was
called TIS (Technical Information Ser-
vice) mail. Probably the most often 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 due south for 40 feet, upto
25 feetinatree, fromthere 65 feeteast to
the lot line. What radiation pattern can |
expect?'’ Of course, there was no simple
answer. My policy was to tell such ama-
teurs to try the antenna and see where
the pattern was best.

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

Brian Beezley, K6STI, has taken 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 analyzed into a
small file, listing the frequency, element
or wire lengths, desired height (free space
or height above ground), and a few other
pieces of information, and then call up
MN. Depending on whether or not your
computer has a math coprocessor, 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.

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

BY LEW McCOY*, W1ICP
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for Lou Sidelobes

]

TR

28 feet high

BdB = 18.15 4dBd

:Lii-.-1-1.1.............
24.948 Mz

4% -2

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

MN will compute forward gain, F/B,
beamwidth, side lobes, current, imped-
ance, SWR, near fields, and far fields in
free space or over realistically modeled
earth. It can also compute the interaction
of nearby antennas.

MN along with another provided pro-

gram, MNPLOT, will turn out all the vital
statistics on the antenna. These are in a
single package. Another antenna pro-
gram, YO (Yagi Optimizer), is separate
software, and more on that item later.
The printout shown in fig. 1 is the analysis
of a three-element Yagi. The vertical ra-
diation patterns are given in this in-
stance. Note the gain figure at the parti-
cular angle of maximum gain.

Included in the MN software program
is the already completed analysis of
many popular beam designs, plus K6STI's
very pertinent comments about each an-
tenna. The MN program is simple to use
once you understand how to place the X,
Y,and Z coordinates of the antenna to be
tested. Either a free-space patterncanbe
derived or a pattern over real earth (any
kind of earth), or even ground planes. The
antenna pattern is computed in both the

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

Over the years | have thought of many
antenna designs, but in most cases |
never made working models. | 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. | also found that several
of my designs were real dogs. This is a
truly marvelous program because it is ex-
tremely accurate, and | might add MN
does a truthful job in analyzing antennas.
It certainly opens your eyes when some
of the popular antennas are analyzed. It
becomes obvious that many antenna de-
signers who think they have created real-
ly great antennas would be in for a real
shock if they ran the program on their
creations (both commercial and other-
wise), | also have to admire Beezley's file
comments on the various antennas he
has tested. Take the G5RV antenna, for
example, which | for 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 |
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&lu Dipole

space

| 27 Mz
7 wires, inches
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This antenna doesn’t seem as broadband as expected.

| 6 - Gain , F/B , Impedance
P - Plot lllru:tu.: Pattern
D - Save Directive Pattern
N - Save Near Fields Q

U - Uiew Antenna File |
E - Edit Antenna File
A - New Antenna File
- Quit to DOS

F - Change Frequency
S - Change Sources |
L - Change Loads

Command :

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

might add, this is what an antenna file
looks like:

G5RV Multiband Antenna
Free Space
14.200 MHz
1 wire, feet
=00 -0 Sy -0
1 source
10,100,0
0 loads

20 0O #12

“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 radiation patternoneach band is just
what you would expect for a center-fed
wire of this length: dipole-like on the lower

bands, cloverleaf-shaped on the higher |

ones. All in all, this popular antenna does
not seem to possess any special proper-

ties, operating like any ordinary random- |

length center-fed 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
G5RV 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
antenna and will be calculated 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

number of pulses into which the antenna

. isdivided for the purpose of analysis. The |

number 51 Is, of course, one haif the |
G5RV flat-top dimension, and the last
number, #12, is the wire dimension.

The documentation for the program is
excellent, and | will quote the explanation
of the source, segments, and 50 on.

Coordinate Sysiem

X and 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-
versed from normal compass bearings: 0
degrees azimuth angle is along the +X
direction, and 90 degrees azimuth is
along the + Y direction. + Zisup. The for-
ward horizon is at 0 degrees elevation
angle, 90 degrees is overhead, and 180 |
degrees is the rear horizon. The 180 to |
360 degree positive angles can also be |
|

|

referenced by — 180to 0 degree negative
angles. Unidirectional antennas are as- |
sumedtobe aimedinthe + X directionby |
the subroutine that computes gain, F/B,
maximum side-lobe level, and beam- |
width. The Z coordinate can be setto O if
only free-space modeling is performed.
To gain a mental picture of the geome-
try involved, imagine facing 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 direction. 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. Posi-

tive azimuth angle is to your right (coun-
terclockwise when viewed from above),
and positive elevation angle is above your
head.

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
considered connected if they share the
same XYZ coordinates at an endpoint,
and current will be allowed to filow be-

~ tween the wires as if they were soldered

together. For example, each loop of 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 Yagi 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).

MN allows you to specify into how
many segments each wire is divided for

. analysis purposes. Generally, the more

segments used, the higher the accuracy,
but the longer the analysis takes. The
number of segments required depends
on the geometry of the antenna being an-
alyzed and the accuracy required. For ex-
ample, 5 to 25 segments are generally
used for dipole elements, and 15 to 100
for full-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
every wire junction and overlaps onto all
wires making up the junction. The num-
ber of segments (not pulses) for each
wire is specified 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 wires into segments. In the
Yagi example above, the driven element
uses an even number of segments (10)
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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
off-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, quitting,
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 0. For two or more sources
the relative magnitudes and phases of
the sources will directly influence the an-
tenna characteristics.

Loads

You may specify up to 50 lumped loads
for an antenna. Typical amateur anten-
nas using 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.

Some Further Thoughts

As | 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 i,
It's easy.

| use a hard disk, with dual floppies,
IBM compatible, and | have an Epson
LQ-800 high-quality printer. In addition, |
have gone whole hog, so to speak, and
have VGA, with NEC Multisync |l display.
The antenna patterns displayed in this ar-
ticle were produced from this system.
The software is equipped to handie 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 com-
plexities of the antenna, ground condi-
tions (yes, you can set ground condi-
tions), and so on. The longest program |
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, | pur-
chased a coprocessor for my computer
and the program really “flies.")

6 - Maximize Gain

P - Optinize Pattern
S - Ninimize SWR

B - Balance SWR

F - Frequencies
C - Constraints
T - Tapering/Scaling

E - Modify Elements
H - High Res. Plot
Q@ - Quit to DOS

Yagi 4

KbNA 15a 4el

M - Hatching Network
[ - Mounting Bracket
0 - Other Parameters
D - Save This Design

KoMA415 . Y16

Fig. 3— This is a printout from the very marvelous Yagi Optimizer program. In this case

it happens to be a four-element beam of KENA. The first line is, of course, frequency,

next gain, then F/B, then impedance, including the reactance. Note the menu that is

provided; | would say that it is more than complete. Also, this program will optimize any

type of Yagi. (For obvious reasons | have not shown any commercial beams.) Not sur-
prisingly, some are very good.

MNPLOT is included, 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. |
have long argued that for the same boom

height, a quad has a lower angle of radia-
tionthana Yagi. Inthe 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 2or
4 degrees isn't worth debating about.

one side.

8 db =-1.86 dBd

horizontal loop, fed :antur

free space

18.868 Miz

Fig. 4— This is the horizontal free-space pattern of a horizontal loop. For the neophyte,
wsuahze yourself as being in space, looking down at an RF section taken through the
radiation pattern. The loop would be at the center, as shown.
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Regular SALE

HF E{;u.l'pmm
3149.00 2699

IC-765 Xcvr/ps/keyer/auto tuner......

IC-781 Xcvr/Revr/ps/tuner/scope .... 6149.00 5295
IC-761 Xcvr/Revr/ps/tuner (Clessout) 2699.00 2295

HM-36 Scanning hand microphone 47.00
SP-20 Ext speaker w/audio filter ... 149.00 139%
FL-101 250 Hz 1st IF CW filter....... 73.50
FL-53A 250 Hz 2nd IF CW filter...... 115.00 109%
FL-102 6 kHz AM filter.........ooveeee 59.00
EX-310 Voice synthesizer............. 58.00

1699.00 1469
219.00 199%
59.00
115.00 109%
115.00 109%

IC-751A 9-band xcvr/.1-30 MHz rcvr
PS-35 Internal power supply.........
FL-63A 250 Hz CW filter (1st IF).....
FL-52A 500 Hz CW filter (2nd IF]I....
FL-53A 250 Hz CW filter (2nd IF)..

FL-33 AM filter .. cesess 49:00
FL-70 2.8 kHz wide SSB filter........ 59.00
RC-10 External frequency controller  49.00

IG-735 HF transceiver/SW rcvr/mic ... 1149.00 999%

P5-55 External power supply ........ 219.00 199%

AT-150 Auto. antenna tuner fS'peme 445.00 369%
FL-32A 500 Hz CW filter .. 69.00
EX-243 Electronic keyer e 64.50
UT-30 Tone encoder ..................

18,50

IC-725 Ultra compact HF xcvr/SW rovr 949,00 829°

Other Accessories Regular SALE
IC-2KL HF solid state amp w/ps 1599.00 1699
IC-4KL HF 1KW out s/s amp w/ps..... 6995.00 5999
EX-627 HF auto. ant. selector (Speeial) 315.00 269%
PS-15 20A external power supply ...... 175.00 159%

PS-30 Systems p/s w/cord, 6-pin plug  349.00 319%
MB Mobile mount, 735/751A/761A.... 25.99
SP-3 External speaker................... 65.00
SP-7 Small external speaker ............ 51.99
CR-64 High stab. ref. xtal for 751A..... 79.00
PP-1 Speaker/patch........cccociveve. 17900 164%
SM-6 Desk microphone...........oe..... 4795
SM-8 Desk mic - two cables, Scan...... 89.00

SM-10 Compressor/graph EQ, 8 pin mic 149,00 139
AT-100 100W 8-band auto, ant. tuner... 445.00 389%
AT-500 500W 9-band auto. ant. tuner ... 589.00 519%
AH-2 8-band tuner w/mount & whip .... 758.00 689%
AH-2A Antenna tuner system, only....... 559.00 499
GC-5 World clock (Special) ... 9195 69%

Accessories for IC- ?EE ?Elui'-zhé CALL

Order Toll Free: 1-800-558-0411

O * Large Stocks

* Fast Service
|COM | < aes’
az AES"

Regular SALE
1299.00 1099
1399.00 1199
1399.00 7999

VHF/UHF base multi-modes
IC-275A 25w 2m FM/SSB/CW w/ps...
IC-275H 100w 2m FM/SSB/CW........
IC-375A 25w 220 FM/SSB (Claseout)
IC-475A 25w 440 FM/SSB/CW w/ps 1399.00 1199
IC-475H 75w 440 FM/SSB/CW......... 1599.00 1369
IC-575A 25w 6/10m xcvr/ps (Speeial) 1399.00 1129
IC-575H 100w 6/10m xcvr............. 1699.00 1499

VHF/UHF/1.2 GHz Mobiles Regular SALE

IC-47A 25w 440 FM/TTP mic (Closeout) 549.00 369%
PS-45 Compact BA power supply.... 145.00 134%
UT-16/EX-388 Voice synthesizer.... 34.99
SP-10 Slim-line external speaker,... 35.99

IC-28A 25w 2m FM, TTP mic (Speeial) 469.00 379%

IC-28H 45w 2m FM, TTP mic........... 499.00 439%

IC-38A 25w 220 FM, TTP mic........... 489.00 349%

IC-48A 25w 440-450 FM, TTP mic..... 509.00 449%
HM-14 Extra TTP microphone ....... 59.00
UT-28 Digital code squelch .......... 39.50
UT-29 Tone squelch decoder ........ 46.00
HM-16 Speaker/microphone ........ 34.00

|C-228A 25w 2m FM/TTP mic (Special) 509.00 429%

IC-228H 45w 2m FM/TTP scan mic ... 539.00 479%
IC-448A 25w 440 FM/TTP mic......... 509.00 449%
UT-40 Pocket beep function......... 45.00

IC-900A Transceiver controller......... 639.00 5693

* Closeout Special . . .
IC-900A Transceiver controller with UX-29H
2m/25W and UX-39A 220/25W band units.

Packege ® $94995

UX-19A 10m 10w band unit......... 299.00 269%*
UX-29A ?m 25w band unit........... 2959.00 269
UX-29H 2m 45w band unit .......... 349.00 319%
UX-39A 220MHz 25W band unit.... 349.00 299%
UX-59A 6m 10w unit .. 349.00 319%
UX-129A 1.2GHz 10W band unit.. 549.00 499%
IC-1200A 10w 1.2GHz FM rTIﬂbI|E..+ .. 699.00 599
IC-2500A 440/1200MHz FM mobile  999.00 869%
IC-3210A 25w 2m/440 FM/TTP........ 139.00 649%
AH-32 2m/440 Dual Band antenpa.... 39.00
AHB-32 Trunk-lip mount............. 35.00
Larsen PO-K Roof mount............. 23.00
Larsen PO-TLM Trunk-lip mount..... 24.70
Larsen PO-MM Magnetic mount..... 24.70

.. 1849.00 1649

RP-1510 25w 2m repeater...
1649.00 1399

RP-2210 220MHz 25w rptr FS ::raa’,]
RP-1210 1.2GHz 10w 99 ch FM rpir...

Due to the size of the ICOM product line, some accessu?r
items are not listed. If you have a question, please call. A
prices shown are subject to change without notice.

| Top Trades ! ® We'll take your
Clean Late Model gear in trade
towards New ICOM Equipment.

. 1529.00 1349

Write or Call for our Quote Today!
AES® & Qver 32 Years in Amateur Radio

=
\ / : i !_,_I

%, Hand-helds Regular SALE
@ IC-2A 2-meters........ 289.00 259%
- IC-2AT with TTP....... 319.00 279%

& IC-02AT/High Power 409.00 349%
. IC-04AT for 440 MHz 449.00 389%

IC-u2AT 2m (Special) 329.00 279%

FREE Extra Battery! .
BP-23 600ma/8.4V « NO EHAHGE
with purchase of |C-u2AT

IC-udAT 440 (Speecial) 369.00 199

B IC-2SA 2m HT ......... 419.00 369%
B IC-2GAT 2m HT TTP  429.00 379*
IC-4GAT 440MHz, TTP  449.00 399%
IC-32AT Z2m/440MHz 629.00 549

473.00 349%
529.00 4697
Regular. SALE
025.00 479%
625.00 569%°
Regular

79.00

IC-12AT 1w 1.2GHz FM HT/TTP (Special

IC-12GAT 1W 1.2GHz HTft:ath’r:grfTT

Aircraft band handhelds

A-2 SW PEP synth. aircraft HT..........
A-20 Synth. aircraft HT w/VOR.........

Accessories for all except micros
BP-7 425mah/13.2V Nicad Pak - use BC-35

BP-8 B0Omah/8.4V Nicad Pak - use BC-35... 79.00
BC-35 Drop in desk charger for all batteries 79.00
BC-16U Wall charger for BP7/BP8............. 21.25
LC-11 Vinyl case for Dix using BP-3 ........... 20.50
LC-14 Vinyl case for Dix using BP-7/8 ........ 2050
LC-02AT Leather case for Dix models w/BP-7/8 54.50
Accessories for IC and 1C-0 series Regular
BP-2 425mah/7.2V Nicad Pak - use BC35.... 49.00
BP-3 Extra Std. 250 mah/8.4V Nicad Pak .... 39.50
BP-4 Alkaline battery case . siames 4030
BP-5 425mah/10.8V Nicad Pak - use BC35 65.00
CA-5 5/8-wave telescoping 2m antenna ...... 1995
CP-1 Cig. lighter plug/cord for BP3 or Dix.... 13.65
CP-10 Battery separation cable w/clip........ 2250
DC-1 DC operation pak for standard models 24.50
MB-16D Mobile mtg. bkt for all HTs............ 25.99
LC-2AT Leather case for standard models..... 54.50
RB-1 Vinyl waterproof radio bag................ 35.95
HM-9 Speaker microphone... cermersrrree: AN
HS-10 Boom mmruphunefheads&t ............. 24.50

HS-10SA Vaox unit for HS-10 & Deluxe unl',f 24.50

HS-10SB PTT unit for HS-10.. LY 24.50
S5-32SMP Commspec 32-tone encader .. 27.95

For other HT Accessories not listed please CALL

Receivers Regular SALE
R-71A 100kHz to 30MHz receiver...... $999.00 869%

RC-11 Infrared remote controller.... 70.99
FL-32A 500 Hz CW filter.............. 69.00
FL-63A 250 Hz CW filter (1st IF)..... 59.00
FL-44A SSB filter (2nd IF)............ 178.00 1599%
EX-257 FM unit.. ceenesevens 4900
EX-310 Voice synthesmer ree - O
CR-64 High stability oscillator xtal  79.00
SP-3 External speaker .. .eene 06500
CK-70 (EX-299) 12V DC r_:ptmn ...... 1299

MB-12 Maobile mount,. e 2999
R-7000 25MHz-2GHz rcvr fSpmrah ..... 1199.00 99953
RC-12 Infrared remote controller .. 70.99

EX-310 Voice synthesizer............. 59.00
TV-R7000 ATV unit.. ceveeneee 139.00 129%
AH-7000 Radiating antenna......... 99.00

R-9000 100KHz-2GHz all-mode revr ... 5459.00 4699

HOURS e Mon. thru Fri. 9-5:30; Sat. 9-3

WATS lines are for Quotes & Ordering only,
use Regular line for other Info & Service dept.

In Wisconsin (outside Milwaukee Metro Area)

1-800-242-5195

AMATEUR ELECTRONIC SUPPLY..

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 ® Phone (414) 442- 4200

AES"” BRANCH STORES

ORLANDO, Fla. 32803 CLEARWATER, Fla. 34625 LAS VEGAS, Nev. 89106

WICKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388

Ohio WATS 1-800-362-0290

Outside 1_800-321-3594

621 Commonwealth Ave.
Phone (407) 894-3238
Fla. WATS 1-800-432-9424

Qutside 1 _800-327-1917 No Nationwide WATS

1898 Drew Street
Phone (813) 461-4267
No In-State WATS

1072 N. Rancho Drive
Phone (702) 647-3114
No In-State WATS

Qutside 1 800-634-6227

Associate Store

CHICAGO, lllinois 60630
ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181

Qutside 1_200-621-5802
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Agcredited Member Mational Home Study Council

Claveland Institute
of Elsctronios, inec.

CIE is the world’s largest independent
study electronics school. We offer ten
courses covering basic electronics to
advanced digital and microprocessor
technology. Associate in Applied

Science in Electronics Engineering

Technology is also offered.

Study at home—no classes. Pro-
grams accredited and eligible for VA
benefils.
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Fig. 5— This is the vertical free-space pattern. In this case we would be looking at the

loop edge on. One can ignore the bottom half of the pattern. It is also true that the pres-

ence of real earth would modify the pattern, depending on how high 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.

However, my answer to that is to actually |

calculate the ionosphere hops for long
DX. | am sure you'll be surprised.

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

Yagi Optimizer

Over the years | have argued, quite
strenuously at times, that ours is a hobby
of competition. You and your buddy ham
may be great friends, but if he gets con-
sistently better reports than you, you may
tell me that you don’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 information in- |

to your antenna file—element size, spac-
ing, element taper—and then you tell YO
that you want maximum gain, or more
front-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 | don't want
to getinto arguments with antenna manu-
facturers—the program will, of course,
tell you how to improve your commercial
antenna. So if you are competitive, and

who isn't, this program will do the job
for 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 fast

Yagi model is implemented with high ac- |

curacy for forward gain and overall pat-
tern, and good accuracy for F/B and input
impedance. The Yagi modelusedin YO s
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. This algorithm
simultaneously adjusts all element
lengths and spacings to repeatedly con-
verge an antennadesign toan optimal set
of dimensions, using performance cri-
teria and objectives which you specify.
The Yagianalysis algorithmusedin YO
employs a method-of-moments solution
for element currents. It includes correc-
tion factors to prevent convergence 1o
supergain geometries, and to more
closely match the YO-computed gain and
pattern to those obtained with MN. Com-
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88m inv on 28 48 feet high
15* elevation
B 4B = .65 dBd 14.208 Mz

Fig. 6- Probably the most popular antenna used is an inverted-Vee cut for 80 meters

(probably because of the single support needed). As | stated, | 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 lobes.

pared to MN, the accurate arbitrary-
geometry antenna modeling program
based on MININEC, YO is typically within
0.1 dB for forward gain, within a few dB
for FIB, and within a couple of ohms for in-
put impedance. Patterns produced by YO

and MN for the same Yagi usually appear
nearly identical. Occasionally, F/B 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.

BBm inv on Z8B

48 feet high

32* azimuth
8dB =2.99 dBd

14.2808 M=z

Fig. 7— Vertical pattern of the inverted-Vee. Note that maximum gain occurs just below
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 drawing.

The speed of the YO Yagi analysis al-
gorithm permits several Yagi repetitions
per second to be performed for small
Yagis (8 MHz XT with 8087). Using YO a
small beam can 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 optimizer 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 will
analyze a Yagi at a spot frequency or at
the low, middle, and high frequencies of a
pband of interest. It will update plots on
your screen of the far-field radiation pat-
terns at each frequency while it repeats
the Yagi dimensions, and will continuous-
ly display the forward gain, F/B, input im-
pedance, and SWR. This running graph-
ics/alphanumeric display lets you inter-
actively direct the optimization. You may
interrupt the optimization at any time to
save the current design or to change opti-
mization strategy.

It is very fascinating to watch the com-
puter 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 way, getting back to MN, | have
received many reqguests over the years
for information about full-wave, horizon-
tal loops. What | mean here is anantenna
that is the same as a quad element but
laid on its side, then elevated, usually fed
with tuned feeders. | never got excited
about the antenna simply because so
much of the radiationis straight up, there-
by losing a lot of power. (Straight-up ra-
diation is great for working space ships,
but not much else.) In any case, | used
MN to run the program on such a loop.
The pattern shows exactly how bad and
how much power is lost. However, | know
amateurs, and | know a lot of amateurs
will swear by the antenna. Always re-
member, 99 percent of all antennas will
work someone—somewhere—and even
poor antennas can occasionally produce
good reports. However, for the horizontal
loop see fig. 4, horizontal pattern, and see
fig. 5 for the vertical pattern.

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

The MN program is $75 and the Yagi
Optimizer, YO, is $90. They are available
from Brian Beezley, K6STI, 5071 Taylor,
Vista, CA 92084.
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WA4FA responds to some readers’ requesté by
describing a unique 100 watt level antenna tuner
small enough to travel with you.

The Suitcase Antenna Tuner

After my article on a suitcase station
appeared in the Febraury 1989 issue of
CQ, | received various inquiries about
specific components that comprise the
station., Many of the inquiries had to do
with the “"'mini'' antenna tuner used with
the station setup.

| mentioned in the "‘suitcase’’ article
that the antenna tuner used was similar
to previous small antenna tuner designs |
have described in various CQ articles.
That statement is true enough. However,
the final suitcase tuner design | now use
in the suitcase station contains various
improvements over previously published
luner designs. | incorporated the use of

BY JOHN J. SCHULTZ*, WAFA/SVODX

2.5uH S5uH
I —y- D"" N "'Dr —-+— Out
| i
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i 7 0-1000pF ;1:5"
._i‘. ad

Fig. 1- The ideal tuner configuration.

and the 0-1000 pF variable capacitor .
shown would normally be connected at |

the center junction of the inductors to

- form a T-network. By suitable switching,

some components which could easily be |

"field serviced™’ almost anywhere in the
world. A greater inductance (and hence

. being switched into either of the dashed- |
in positions shown, thus forming either a |

matching) range was achieved by using |

iron-powder toroidal cores for the induc-
tors, eftc.

Before you rush away thinking that I'm
about to describe some exotic design re-
quiring complex construction, let me as-
sure you that quite the opposite is true. All
of the components used in the improved
suitcase tuner are readily available from
U.S. suppliers. Many of the parts can be
obtained from local Radio Shack stores,

e ——

while other parts can be obtained from |
mail-order houses such as Amidon and |
Radiokit which specialize in low-quantity |

hobbyist purchases. Youmight alsobe 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 tomatcha
wide range of unknown antenna load im-
pedances over as wide a frequency
range as possible. Also, the total cost has
o be quite reasonable. My own vote for
such an ideal tuner design, as far as its
electrical layout is concerned, is shown
in fig. 1. Ideally, the two inductors would
be continuously variable roller inductors,

*c/o CQ magazine

the capacitor should also be capable of

CL or LC network tuner. The matching
range of such a tuner design, if you want
to go through some theoretical Smith
chart exercises, is enormous over the en-
tire 80 through 10 meter range.

Unfortunately, the cost aspect of con-
structing such an ideal tuner 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 years or more as far as military
communications equipment is concerned,
but they are an extreme rarity today.
High-capacitance, medium-voltage, vari-
able capacitors fall into the same cate-
gory. In spite of all that, the "‘real world"
situation of today does allow you to rea-
sonably duplicate the electrical perfor-
mance of the circuitry of fig. 1 in minia-
ture form at a reasonable cost.

Fig. 2 shows a "‘real worid," 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 desired
while physical size is kept to a minimum.
The 0-1000 pF variable capacitor is re-
placed by a readily available 0-300 pF
capacitor and fixed capacitors switched
across the variable capacitor to expand
its range. A simple switching arrange-
ment is employed so either an LCL T-net-
work arrangement or a CL or LC network
arrangement can be achieved.

The front of the tuner is quite plain in ap-

pearance. [t could, of course, be dressed

up a bit with lettering or decals. The tuner
is shown balanced on a film container.

At this point you might wish to refer to
some of the photographs. The "real
world  tuner is constructed in a standard
Ten-Tec enclosure measuring overall
about 4% "W 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 (SuH)alsohas 11 tap
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 exploring the surplus markets,
there should be no difficulty in finding a
suitable capacitor for less than $10.00.
Still less expensive capacitors such as
the surplus “air padder'’ types can be
used, but there is then an increased pos-
sibility that an arc-over might take place
between the plates of the capacitor when
running 100 watts output into a high-im-
pedance antenna load.
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Tuned To The
New World Of
Amateur Radio

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

copy of our full line antenna and
accessory catalog or see your
local dealer.

HF TRIBAND BEAM A3 The
most popular compact 10,15,
20 meter beam. A4S. A high
perfiormance 18 long wide-
band beam with all stainless
steal haroware. 40 meter add
on kits for each

I ia IEUSHEHAF-" SIGNALS

magnetic mount mobile for 10
melers. An ideal compamion 1o
the new 10 meter multi mode
rigs. Model CS28M.

AP8 VERTICAL. Covering
10,12, 15, 17, 20, 30, 40, 80
Melers. Great choice for
Novice o Extra class.

.........

BOOMERS. The contest winners and distance
record holders. Computer enhanced design for
batter gain, pattern and strength, VHF and UHF
modeils for SSB, FM and other activities.

NEW 10 METER 3 ELEMENT for the nov-
ice, technician or any ham who wants more
gain with a good front to back ratio. Model
TEN-3

RINGO RANGER . Stll the world's favorite 2
meter, 70 cm or 220 MHz omni antenna, with
mora gain. A must for your FM or packet station.

R5 HALFWAVE 10,12, 15, 17, 20 METER

VERTICAL. Amazing DX performance in a
small space without ground radials. In-
cludes a solid state broadband impedance
matching network. Model RS.

FAST ACTION GAS TUBE LIGHTNING
ARRESTERS. Protect your valuable radio equip-
ment. High and low power modeils l

with S0O-239 or N connectors.

SKYWALKERMONOBAND. 10,12, 15and |
ﬁ 10, 18, 24 MMz 20 meter Yagis for more contacts, less wait-
ROTATABLE DIPOLE. ing and a better signal. Preferred by con-
Mounts easily on the same mast as testers and DX-Pediti >
your inibander or other anfennas. '

L

Zainn
Ny
CORPORATION

THE ANTENNA COMPANY

P.O. Box 4680, 48 Perimeter Road, Manchester, NH 03108 USA
Telephone: 603-627-7877 / Telex: 4949472 / FAX 603-627-1764

AVAILABLE THROUGH DEALERS WORLDWIDE
CIRCLE 150 ON READER SERVICE CARD
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Fig. 2- A practical tuner design which pretty much achieves the same matching range as the idealtunerof fig. 1.

The rear of the tuner contains the usual

infout coaxial connectors, a slide switch

for network configuration, and a toggle

switch for fixed capacitor switching.

There is also 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
available ceramic-disc types rated at
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, DPDT with a center-off action.

The slide switch shown on the rear
panel of the tuner places the variable/
fixed capacitors combination either be-
tween the two inductors or at the input or
outside side of the tuner, as shown in fig.
2. | preferred a slide switch for this appli-
cation because by just feeling for iton the
rear panel, you can tell which network is
being formed. The slide switch used was
a garden-variety DP-three-position type.
It may not be immediately clear how you

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.

should wire such a switch. Fig. 3 provides | describe how to use and calculate the in-
some clarification. Of course, a simple | ductance for toroidal core coils. Amidon

rotary switch can also be used, or even
two toggles switches of the type used to
switch the fixed capacitors. By feeling
the position of the switches you can tell
which tuner network is in use.

The most interesting aspect of the tun-

| eristheinductors. Therewouldbe norea-

sonable way to get the inductance values
desired (capable of handling 100 watts)in
the space available without using toroidal
cores for the inductors. Many handbooks

. (12033 Otsego St., W. Hollywood, CA
91607) provides a free application sheet/
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 level
you felt #14 wire had to be used. Also, you
wanted a certain value of inductance. For
the value desired, you might calculate
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Fig. 3- If a heavy-duty DPDT 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 St infig. 2.

that 10turns ona 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 stacked cores. If you're going to
stack cores, double the AL value given in
the literature for a single core when
stacking two cores, triple it for three
cores, etc. The AL value is used in a sim-
ple formula, giveninthe literature, for cal-
culating the number of turns needed to
achieve a given inductance.

The nominal 2.5 uH coil used inthe tun-
er uses two stacked T-106-2 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 11
turns of #14 enameledwire. 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 positions or
each coil 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 watt level. 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 2 inch length of
hook-up wire. The switches used are a
single-pole 12-position type (Radio Shack
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 filled in (e.g., 2P6T through
6P2T) can be readily converted to a
1P12T switch! | 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 plier. So although these switches
are not of any great quality, | figured that

-
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if anything did “‘burn-up™
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 |'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 ““shorting’’ type. Non-shorting types
can readily arc-over when you are rapidly
experimenting with switch 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’" switch

in the tuner, it |

only 100 ma or so, while the same switch
can carry several amperes through its
contacts in a resting mode.

Finally, let me note the purpose of the
two optional banana jacks across the co-
axial output connector. They can be used
to quickly plug in an external balun as-
sembly or an external capacitor for diffi-
cult matching encounters on the lower
frequency bands.

The suitcase tuner packs the greatest
matching range I've been able to achieve
intoa unit of its size. It's easy to construct
if you take it step by step, and cost is what
you make of it in tracking down the re-

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

The Search For The Perfect
Low-Band Receiving Antenna

In a never-ending search for truth, jus-
tice, and the perfect low-band receiving
antenna, over the last few years | have
experimented with dozens of different an-
tennas that will fit on a city lot.' Unfortu-
nately, most of the antennas have ended
up wound up in an ugly ball on the garage
floor. Now, finally, | 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 Genalille,
WAUW, in the December 1987 issue of
CQ served as a basis for my experi-
ments.? Fig. 1 shows the wiring details for
the loop. It is a shielded coupling link con-
structed from coaxial cable.

Having no tall vertical supports like
Genaille, however, | 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 | had heard others on 160 brag
about this ‘‘grounded’ version of the
loop, | quickly determined 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 for transmitting. Even
when used with a preamp, it just didn’t re-
ceive worth a darn! NX0I, 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 | did,
and his final conclusion was the same as
mine.

However, | didn't give up on the loop
antenna. | was reminded of the success
of the full-size horizontal loop used by
several 160 DXers as a low-noise receiv-
ing antenna. Therefore, my next ap-
proachwastodragthe loopthat had been
lying on the ground up the ladder to the
roof of my house. When stretched out

*7871 Webster, Kansas City, KS 66109

BY MICHAEL CRABTREE*, ABOX

Inner conductor  @ntenna|

soldered to cable ©F tuner
shield

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

around the perimeter of 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. Of
course, this is a subjective evaluation,
but | think it is quite logical.

Construction and Deployment
Of The Loop

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

The coax was stretched out around the
perimeter of my roof about a foot from the
edge to avoid the metal gutters and to
make it easier to work with—primarily to
keep the OM from falling off the roof! At
the four corners of the roof | lifted the

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

shingles a little and slipped the coax un-
derneath. It was then drawn tight as |
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-fash-
ioned split-pronged wooden clothes pins
were used to make the coax lie flat on the
roof at the feedpoint. With the RG58U in-
side the split of the clothes pin, it is pushed
up onto a shingle (see fig. 2). It is recom-
mended that clothes pins be spaced
about every 10 feet or so on the roof to
guarantee the coax from slipping or blow-
ing away in a storm. However, if 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 safe than sorry!

Fig. 3 shows the overall layout of the
loop on the roof. The loop is In a flat plane
about 18 feet above ground on the roof.
Coax-Seal® or some other sealant is re-
commended at the point where the loop is
closed.

Performance

The loop was erected to help receiving
conditions on the low bands. However, |
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
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NOTE:
X = Clothes pins.

Tower

To shack I

Fig. 3 A top view of the author's home showing the general pattern of the low-band re- |

celving antenna.

compares quite favorably with my tri-
bander on 10-20 meters. The loop is fed
to the rig through a Palomar preamp
which is usually used on 40-160 meters.

During the 3SWBCW operation from Viet-
nam | had trouble hearing the station on
40 meter CW with my phased verticals.
The noise was often louder than the 3W8.
However, when | switched to the loop |
had 100% copy. The phased verticals
worked great on transmit, and | soon had
Vietnaminthe logon 40. It would not have
been possibie without the help of my new
loop receiving antenna!

The loop seems to work best on B0 me- |

ters. As you might expect from such an
antenna, the signals are not as strong on
the loop as with other 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 is a sig-
nificant statement, as this antenna sys-

tem, a shunt-fed tower vertical and a slo- |

per, has been used to confirm 201 coun-
tries on 80 so far. During an ARRL Phone
DX Contest the QRN on the vertical and
the sloper covered all DX signals in the
window from 3790 to 3800 kHz except for
one very loud JA. Switching over to the
loop | found four more DX 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 |
have found it helpful on several occa-
sions when used with a preamp.

The loop was not tested extensively on
transmit, as | have excellent transmitting
antennas at my QTH. Genaille and many
others have reported that the loop works
pretty well when hung from high vertical
supports. Turning the loop horizontally as
| have described would certainly hamper
its transmitting capabilities primarily be-
cause of lowering the antenna to an aver-
age height of only 18-20 feet. Also, the

loop in his configuration would produce a
high angle of radiation. Simple tests on

transmit indicate that the SWR 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 SWR jumps up to about 4 to
1. Changing the length of the loop would
be the first 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 | have
done. It would certainly be something
that readers could 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 concealment is a necessity. | found
out after the fact that the loop of standard
RG58U is practically invisible on my roof
of black shingles. The white outer jacket
of several brands of the RG8X mini-cable
would probably be difficult to spot on a
light-colored roof.

The horizontal loop on the roof has only
been in place for about four months, but

. the overall performance of the antenna

on receive has been very encouraging. |
believe a little 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
QTH. It's cheap and easy to install. Of
course, keep in mind that the loop on the
roof isa compromise antenna. It certainly
can't compare with a full-size Beverage,
but it's the best low-noise antenna | have
ever used that will fit on a city lot!
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CALL FOR ORDERS

1 (800) 231-3057

1 (713) 520-7300 OR 1 (713) 520-0550
TEXAS ORDERS CALL COLLECT

FAX 1 (713) 771-7759

ALL ITEMS ARE GUARANTEED OR
SALES PRICE REFUNDED
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NYE MBS5A Tuner 569 00
Alpha Dedta Transdrap HV 3300
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Amaco PT 3 Pre Amp 99 00
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Van Gordon Windom WAZ 4400
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Thousands of pandgl meters 395 up CALL
Belden 9913, 8267, 8214 Stock Call
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Arista SWR Bridge 3-30 MHz 19.95
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UG17E6 RGEX each 40
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Santec Boom MikeHeadset (fis ICOM) 2000
STUPH

AF Amp Meters 81510 530 each
25 pF1OKY Doorknob Cap 500
Throat Mie {rew md surplus) 500
ANBH-1 600 {1 Haadphones (new mid  surplus) 200
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Kemwood H-5000 849 00
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All eguipment, used clean, with 90 day warranty and J0

day ftrial. Six monihs lull irade against new equipment. Sale
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(BOOD) 231-3057
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Mirurmum order $10,00. Mastercard, VISA or C O D. All pnces
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nobice tems sutyect o pror sale Call anytme 1o check the statis
of your order Texas resdenis add sales lax. AN derms full fac
tory warranty plus Madson warrarty

Bird and Belden products in stock. Call today.

MADISON

Electronics Supply
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3621 FANNIN
HOUSTON, TEXAS 77004
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Here is a simple, inexpensive 10 meter antenna that
provides excellent bandwidth and even a bit of gain.

The Delta Loop
A Classic DX Antenna for 10 Meters

Even 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-
ble-Zepp, 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 delta loop can be con-

*c/o CQ 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-
wavelength-loop idea and converting it
into a three-sided triangular form of an-
tennais generally attributed to WEDL. 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

BY JOHN J. SCHULTZ*, W4AFA/SVODX

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.
Forinstance, itis 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.

| 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

atoneendandis heldinplace by plastic cable ties. A hole at the
other end is for a small-size nylon support rope.

4 e CQ e Augusti989

Say YouSaw itIn CQ




116"
(each side)

1:1 balun

5002 coax
Any length

Fig. 1- Simple deita loop antenna for 10
meters. Erected in this manner, only one
elevated support point is required. The
dashed lines indicate nylon support ropes.

loop antenna for 10 meters in its simplest
form, since | thought that 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 deita
loop shown requires only a single, central
elevated support point. Many proponents
of delta loop antennas will argue that the
antenna should be erected as shown in
fig. 2 such that the antenna is turned "'up-
side down.'" | don't disagree with such
proponents. However, | simply think that
in most practical antenna installation sit-
uations the delta loop form of fig. 1 is easi-
erto erect, and you have a better chance
to get the apex of the antenna at maxi-
mum elevation. The latter is important,
since a current (radiation) maximum
takes place at the apex of the antenna.
The antenna form 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 DX performance.
Obviously, however, two elevated sup-
port points are required. Dimensions,
etc., remain the same asinfig. 1.
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SMALL SIZE, BIG HF PERFORMANCE
= 160-10 Meter Operation
« 100 Watts Output
» Receive 100 kHz to 33 MHz
» SSB, CW, AM (FM Optional)
» 26 Memaories with Band Stacking Registers

CALL TODAY

— b

O

1C-3210
DUAL BAND MOBILE

» Receive 138-174 MHz = Full Duplex Operation
440-450 MHz . » 20 Memories
= 25W on Both Bands Double Your Bands

RENO RADIC

1-800-345-5686
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FT-4700RH
DUAL BAND MOBILE

* 50W on 2 Meters
« 40WonT0cm
* Receive 140-174 MHz

430-450 MHz CALL NOW!

YAESU

FT-212 RH 2METER MOBILE

* Optional Internal Digital Voice Recorder
Acts As “Answering Machine”

* Receive 140-174 MHz

= 45 Watts Output

l * 18 Memories, Compact Design
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IC-32AT
SUPER DUAL BAND FM HT

« 5 Watts on Both Bands
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F1-470
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= Up to 5 Watts Output
« 21 Memonries on Each Band
* Built-in 10 Memory DTMF
Auto Dialer
e Built-in CTCSS
PLUS MORE!
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1989

CALLBOOKS

THE QSL BOOK!

ontinuing a &8 vear tradition, we bring
you three new Callbooks for 1989, bigger
and better than ever!

he North American Callbook lists the calls,
ames, and address information for 495,000
icensed radio amateurs in all countries of
iINorth America, from Canada to Panama
including Greeniand, Bermuda, and the
Caribbean isiands plus Hawaii and the
LS. possessions,

The International Callbook lists 500,000
licensed radio amateurs in countries outside
North America. Its coverage includes South
America, Europe, Africa, Asia, and the
Pacific area (exclusive of Hawail and the
L.S. possessions).

The 1989 Callbook Supplement isa new idea
in Callbook updates, listing the activity iIn
both the North American and International
Callbooks. Published June 1,1989, this com-
bined Supplemeant will include thousands of
new licenses, address changes, and call sign
changes for the preceding 6 months.,

Every active amateur needs the Callbook!
The 1989 Callbooks will be published
December 1, 1988. Order early to avoid
disappointment (last year's Callbooks sold
put). See your dealer now or order directly
from the publisher,

oNorth American Callbook
incl, shipping within USA
incl. shipping to foreign countries

O Intermnational Callbook
incl, shipping within USA
incl. shipping to foreign countries

$29.00
35.00

$32.00
38.00

0 Callbook Supplement, published June 1st
incl. shipping within USA $13.00
incl. shipping to foreign countries 14.00

SPECIAL OFFER

o B8oth N.A, & International Callbooks
incl. shipping within UsA $58.00
incl. shipping to foreign countries 68.00
EEEREEEERREEREN

Illinols residents please add 6% tax.
All payments must be in U5, funds.

" callbook w

Dept. G
925 Sherwood Dr., Box 247
Lake Bluff, IL 60044, USA

L ioen)
Tel: (312) 234-6600 E

CIRCLE 141 ON READER SERVICE CARD
48

20
1.8
o 16

14
| 1.2

1.0 1 1
280 2B8.5 29.0 295

Fig. 3- SWR 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 delta loop antennas are con-
structed from regular #14 AWG antenna
wire, and such construction does result
in a very sturdy antenna structure. How-
ever, | had quite a bit of good-quality 300
ohm TV twinlead on hand. | therefore 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. | can’t claim
to have discovered anything new regard-
ing the construction of a deita loop by us-
ing twinlead line, but | was impressed by
the SWR bandwidth | 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 photographs in this article, the anten-
na was erected fairly well "'in the clear”
with a fiberglass rod as the central sup-
port. The SWR response is bound to vary
dependent upon specific installation con-
ditions. As usual, however, the name of
the game is to get the apex point of the an-
tenna as high as possible in order to en-
hance effective low-angle radiation for
DX.

The bottom corners of the antenna are

formedby “‘pinching"’ the twinlead (using

a plastic cable tie) around the corner sup-
port ropes, which are then knotted.

Most of the construction 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 few inches). The 1:1 balun shown
infig. 1 is recommended to ensure a sym-
metrical radiation pattern, but it is not ab-
solutely necessary if you are considering
the deita loop form of antenna for a tem-
porary installation.

Performance-wise, the della 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 % A length of wire. Low-angle
radiation seems to be enhanced com-
pared to a conventional % A dipole, and
the side signal rejection seems to be
about 6 to 10 dB better. Those factors
combined with the fact that the delta loop
requires only a single elevated support
point and that it provides extremely good
bandwidth distinguish it as a very viable
antenna form for 10 meters. Ei_l

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 wireona 1 inch
(outside diameter) by 3 inch long PVC form. It will handle a KW easily.
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Delaware Amatear Supply

71 Meadow Road, New Castle, Del. 19720 9.5 Daily, 9-8 Friday, 9-3 Saturday

Factory Authorized Dealer!

AEA » ALINCO « AMERITRON » CUSHCRAFT + ICOM

* KANTRONICS « KENWOOD « MFJ » TELEX HY-GAIN
(: e « TENTEC » UNIDEN AMATEUR » YAESU » AND MORE
2aill K

Jd ™_— 800-441-7008

New Equipment Order & Pricing

302-328-7728
*n:.,. SERVICE, USED GEARINFO
—=  NQO Sales Tax in Delaware! one mile off |-95

Prices are subject to change without notice or
obligation. Products are not soid for evaluation.

Please send all reader inguiries directly.

COMPUTERIZE YOUR SHACK

SR e el | S ONTINUOUS COVERAGE ANTENNAS
uter! . war rdware packages that in-
terface with most current synthesized rigs. FOR COMMERCIAL & AMATEUR SERVICE
ICOM: IC-781, 765, 761, 751A, 735, 725, R71A, R7000, 271, 371, ;
471,1271, 275, 375, 475, 575, CI-V Model AC 1 a_su 1.8 1o 30 MHz
KENWOOD: TS5-840, 440, 140, R-5000, 680, 711, 811 ® SWRMax2:1, 1.4:1 average from 1.8 10 30 MHz
YAESU: FT-767, 757 GXII, 757 GX, 747, 9600, 736 ® Can be Installed inapproximately 80 ft, space
JRC: NRD 525 @ |deal for commercial services for multl fre- $1 75-00
: quency operation without the need for SHIPPING & HANDLING
COLLINS: 651 e _ : antenna tuners or additional antennas ADD 54.00
Datacom couldn’t be simpler. Knowledge of MS-DOS is not necessary ® Handles 1 KW. 2 KW PEP ICAS
—theinstallation program does it all! Datacom allows complete control e Higher power models available on
of your rig from the keyboard. special order. Contact your
A few of its many fealures: e e | 8
* Adds scan function to radios that don’t allow this from front panel. T
* Adds frequency and associated info memory limited only by disk 1
storage. b
« Tabular screen display of all the channels stored in memory, along us o
with a full description of each including: mode (LSB, USB, FM, etc.),
eight character alphanumeric description, signal bandwidth. Model AC 3.5-30 3.5 to 30 MHz
* Full featured logging utility. ® S5WR less than 2:1 from 3.5 to 30 MHz
* Able to automatically log hits while sweeping. ® Complete assembled. Balun terminated with
* Color coded program for ease of use (will run on a monochrome standard SO-239 connector $1 3450
system). @ Power copability 1 KW - 2 KW PEP ICAS. Higher SHIPPING & HANDLUNG
* Menus for amateur, AM-FM broadcast, television broadcast, S/W, avi- i E';EW B”LD?EFEE ?;hﬂ“ﬂblﬂ I;ii*n special order ADD 5400
ation, marine, with most popular frequencies stored. Wned 1or m feedline
@ t | I i hwiork
Call or Write today for more information WO PICOR IR G DRIATICIS
AVAILABLE FOR IBM PC, XT, AT, 80386 256K RAM |" Only 90 feet long
1 SERIAL PORT AND 1 FLOPPY MINIMUM
PROGRAM WITH INITIAL LIBRARIES. . s ianva's i D @
RS-232 TOTTLINTERFACE ONLY {HEEDEU IF HUH T HAUE
MANUFACTURERS INTERFACE) US Potent No. 4423 423
EXTERNAL INTERFACE ALLOWS 4 RADIOS (NOW WITH - .
SQUELCH DETECT CIRCUITRY). ... ... AL ....120.95
INTERNAL PC INTERFACE W1 SERIAL & 1 HADID PﬂHT - il 120.95
SPECTRUM ANALYZER MODULE. . . (CALL FOR PRICE)
COMPLETE SYSTEMS INCL. Ft.n.DIE.'l IHTEFIFhEE CGMF'UTEFI
AVAILABLE. . rei-esssansassasasas.({CGALL FOR PRICE) --+-+ HH Wite o C
DATACOM IN 8081 W. 21ST LANE = HIALEAH, FL 33016 PA 19007
AREA CODE (305) 822-6028
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High-Claimed Scores

The following scores are early-
bird high-claimed scores as of
June 6, 1989. These are raw

scores subject to verification.
UNITED STATES
SINGLE OPERATOR
ALL BAND

WIRE 5.071,776
WANT 4,750,750
K3Z0 3,661,893
KEHNZ 3,062,315
KY2J 3,034,584
NN7L 2812518
WG5J 2,682,603
Al2C/4 2.428.884
WEDA 2,097,106
KASW 1,745,199
KIBCG 1,675,493
KaCS 1,658,503
K1AR 1,564,384
WW2IJA2EZD 1,416,426
KF20 1.391 580
KBEID 1,376,326
KBOC/9 1.097.996
NOZA 1,060,697
KB2SE 1,013,688
KSZ2M 959,610

28 MHz
WMSG 4,213,127
NSRZ 3,749 265
NATP . 3,089,690
WOBG 2,986,137
K5ZD/3 2,066,540
WOAIH/S 1,932 987
KETEQ 1,634,425
WJ7S 1,567,704
WASLFY 1,528,604
WA4QOMQ 1,522,560
KWEJ 1,376,125
KA1JJRIT 1,162,096
AGBW 1,045,836
ABEBR 1,008,272

21 MHz
K2wW 3,403,451
N4ZZ 2,235,798
NIAG/8 1,745,207
KHEDWIKS6 1,368,054
W7TFP 1,254,693
AGIS 868,756
WB2YQH 408,289

14 MHz
N8BJQ 1,064 244
WB1DXD 948,002
WF5E 754 290
NI7TT 684,760
N4AMO 522,240
W1BWS 498,048
WA4CYC 174,632

7 MHz
WQOsw 237,200
KC7KU/2 99 246
W3BGN 88,486
KD8B 67,728
WDBPAQ 35,464
KK4RY 34,596

3.7 MHz
K1ZM 497 168
NJ1F 319,930
KM2P 232,954
KQ3V 204 568
NQ2D 118.146
KM5SR 04 432
KC3EK 94.080
KNS/IJATXAF 65,816
1.8 MHz
WA21UO 22.220
QRPIp
N1AFC - 332,605
KDBJN A 227,592
KB4GID A 163,296
WBGEJIMS A 153,780
WAZUUK 28 248,792
WECN 28 140,384
KB4I10S 28 79.001
W4DEC 21 81,800
KHECPWW1 21 168,610
K90OSH 14 3.042
WB20HD/6 14 1,408
MULTI-OPERATOR
SINGLE TRANSMITTER
WCA4E 10,759,242
WORG 7,909,322
KNG 6,794,256
NABGA 4 684,057
KIBVC . 4,365,352
NMSH 3,800,608
N7TT 3,336,432
AB4CQ 13,104 981
KS3F . - 3,073,329
KAITNZ . 2,915,545
WC5C . 2,387,028
NNSW | 1,982,001
KEQYO . ... 1,937,616
NTOP 1,800,381
WB3KKX/8 1,378,120
AABBBI7 1,308,391
MULTI-OPERATOR
MULTI-TRANSMITTER
WRER 3,685,825
DX
SINGLE OPERATOR
ALL BAND
KP2A 13,185,900
P4QV 13,010,319
GB8FX 7,049,694
KGBDX 7,042,464
N7NR/NHG 6,227,270
HK1LDG 6,007,354
GWAJ4BLE 6,005,588
D44BC 5.905,711
OK1ALW 5,367,320
HAOMM 4 577,304
DAZ2JV . 4398120
VE1GJ 3.731,712
OH1AF 3,695,797
BWT0G 3,689,280
FM4EB 3.538,140
WL7E/WHE 3512845
YB3ASQO 3,152,310
OHBYF 3,011,435
KCBWV 2.783.625

SO7TTN 2,718,029
HABXX 2,468,040
FEGAQJ 2,406,924
DUTNH 2,338,185
OHZPM 2,312,063
CX8CG 2,280,000
28 MHz
ZPQY 10,538,360
OH1EL 5.882. 825
JH1AJT 4,848 480
478UX 4,006,891
IMZEU 3,764,128
|O8KPV 2,952 541
UL7ACI 2.919.910
AN1W 2,908,542
BP6SH 2.867 670
YU3C 2,818,400
OA4ZV 2,799,087
CE3DNP 2.797.632
F2XT . . 2,552,704
NL7GP 2,452,040
KXB6GL 2,345,189
JEBXRF 2 281,708
JF1SEK 2,130,557
NP4P 2,127,792
XE1JEO 2,099,146
21 MHz
HD10T 6,849,747
FMS5DN 6,643,164
XL7TSV 6,248 682
NYEM/KH?2 6,122,620
YZ1EXY 4,733,904
OHERM 3,690,778
4N3E 3,374,882
HAONNN . 2,862,600
HA8JY 2,673,596
HBIBUN 2,668,580
QOK1DXS 2,183,442
14 MHz
L2M 3,529 658
VEI1CYL 3,265,422
CEBEZ 2,773,670
TF3CW 2,733,872
DL1YAW 2,641,940
YUTAV 2,290,520
YT3M 1,892,898
KH6FKG 1,884,458
OHBRM 1,508,277
ROS50C 1,425,162
YUilJw 1,304,160
EA3ZAAY 1,164,328
JATYAB 1,079,036
CEBNOT 1,000,080
7 MHz
TEIL 4 491,144
CQ3DL 2,291,930
KL7U 1,095,822
YU1KQ B810.264
FEEZV 555,200
HBSDCQ 284 760
JAZBAY 278,202
YOOHT 179,858
PA2SWL 160,344
JA1YAD 90,852

FP5DX
IVIWMP
SPAMPO
HASBVK
CT3BD .
OK3YCL
HABNA
DLBQS
LZ1KZM
YOSIAB

VPSAD
YU3IMM
LZTKOZ
YV1QEW

4X6IF
YU2ZTY
F1BEG
JITDQS
YU4YA
ZL1AXB
JHBDEH
JIIVG
OK1JCH
JABRJE
YC20K
JAZJSF
YO2CMI
JG7LBN
OK3TE!
RB5EKI

1989 CQ WPX SSB Contest

3.5 MHz

1.8 MHz

28
28
28
21
21
21
14
14
7
37
1.8

521,280
170,976
124 628
119,000
108,324
B4 512
73.080
70,716
56,320
31.620

82,810
47.520
26,320

1.620

920,822
768,660
499,728
287,742
265,016
522,032
210,600
208,886
441,945
216,821
135,744
84,162
33,796
2
23,800
9,680

MULTI-OPERATOR
SINGLE TRANSMITTER

ZX5C 22,561,715
IR4VEQ 13,180,734
HG5A 11,587,220
HG1S . 11,562 894
FVANDX 11,342 448
5H1HK 11,262,108
HG7B 8,556,920
P33ES . 8,525,594
OR@TT 8,385,339
VETON 7.800,594
YT3aT 7,739,096
FOSIW . 7.204,593
CF11DX 6,942 950
HASKKC 5,701,432
OG3AA 5,618,456
HGOD 5.467,744
VESGF 4.811.324
FFILFG 4,793,539
JATYXP 4,786,518
JG3ZDK . 4,685,712
MULTI-OPERATOR
MULTI-TRANSMITTER
KL7RA 23,762 466

Note: Queries pertaining to the
WPX Contest should be sent to
N8BJQ at 4121 Gardenview Dr.,
Beavercreek, OH 45431,
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MFJ Grandmaster Memory Keyer

More than user-friendly . . . it’s really easy-to-use

MFJ-486

*189°

Made in U.S.A.

Simple . .. intuitive. . . you instantly
know which knob to turn, what button
to press. It's unmistakable.

That's the MFJ Grandmaster
concept -- more than user friendly . . .
it's really easy to use.

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

The new MFJ-486 Grandmaster
Memory Keyer™ gives you the best of
both worlds -- all the features you'll
ever need and the easy-to-use MFJ
Grandmaster concept.

Exclusive CW Word Processor™

MFJ’s exclusive CW Word Proces-
sor™ lets you change a message in
memory without having torekey it all in.

Special function keys make it simple
to move around within any message,
insert, delete and change your message
until it's just the way you want it.

With other memory keyers you have
to erase an entire message and rekey it
all in to make even the smallest change.

Combine messages
into other messages

The MFJ-486 lets you combine
frequently used messages into other
messages.

You can store QTH, rig/antenna, QSL
info and other comments in separate
memaories.

Then you can easily build a new
message by keying in memory
numbers wherever you want that info
in your message.

MFJ's Custom-Speed™ Control

Customize your speed control to fit
you!

By pressing the Speed Set button,
you can set your slowest speed to start
at4, 5, 6 -- any speed up to 20 WPM --
and your fastest speed is 20 to 100 WPM.

Matching CW speed to a QSO is best
done by ear as you adjust a speed knob.

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

< 1989 by MFJ Enterprises. Inc.

keypad is so demanding.

Without MFJ's Custom-Speed™, a
wide range speed control is very hard to
use because the slightest touch causes
radical speed changes.

Bullt-in CW Course

The MFJ-486 gives you 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 can add punctuation.

The second step gives you random
1-8 character groups for real-world
code practice.

The third step gives you an infinite
number of random plain English QSOs
in the same format as FCC ham
license tests.

When you can copy these random
QSOs, you're ready to pass your test
and upgrade!

You also get Farnsworth option,
answer-replay to check your copy,
punctuation on/ off and earphone jack
for private practice.

Remote Control...
for memories and function keys

The MFJ-77 remote control lets you
control your message memories and
CW Word Processor™ function keys at
your key paddle foronly . . . $19.95.

It's a lot more useful than a remote
that gives you no editing functions and
only lets you control a feww memories.

MFJ Keyers are
used year after year

Not so long ago there was a glut of
keypad keyers. They were novel, and a
lot of hams spent their money.

But because they were hard to use
they ended up in drawers and closets.

They were soon no longer made.

Most original MFJ keyers are still
being used -- day after day and year
after year.

Why? Because they're easy-to-use.
And that's why more new MFJ keyers
are being puton-the-air today than ever.

More for your money

To make it really easy-to-use, it cost
more to build the MFJ Grandmaster.

It just takes more hardware -- knobs
to turn, buttons to press, LEDs to show
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you what's going on. Plus it takes more
labor, more software, more everything.

It's a real bargain compared to
cheaper-to-build but harder-to-use
keypad keyers.

Plus More ...

You get over 8000 characters in 10
soft-partitioned memories -- far more
than you'll ever need.

You also get . . . lithium battery
backup, automatic serial numbering,
automatic message repeat, beaconing,
A or B type iambic keying, manual or
automatic word spacing, speaker, ear-
phone jack, easy-to-use front panel con-
trols for speed, volume, tone, weight
and delay, tune control, powerful Z-80

microprocessor plus much more.
9x2/2x6 inches. Use 12-15VDCor 110

VAC with MFJ-1312, $12.95.

One Full Year
No Matter What™ Guarantee

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

That means MFJ will repair or re-
place your MFJ-486 (at our option) no
matter what happens to it for a full year.

Others give you a 90 day limited
warranty.

What do you do after 90 days when
it burns up. Or before 90 days when
they say, ''Sorry, your limited
warranty doesn't cover that?"

Why take chances when MFJ gives
you no matter what protection for one
full year?

Don’t struggle with keypads -- enjoy
the easy-to-use MFJ Grandmaster

Don'’t struggle with a hard-to-use
keypad and complicated keystroke
sequences.

Choose the memory keyer that's
really easy-to-use and has all the
features you'll ever need - the new

MFJ-486 Grandmaster.
Get yours today . . . you'll love it!

Nearest Dealer/Orders: 800-647-1800

MF)

MFJ ENTERPRISES, INC.
Box 494, Miss. State MS 39762

601-323-5869; TELEX: 534590
FAX:601-323-6551:Include s/h

MFJ . . . making quality affordable




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

sQ 79 k) ﬁ.::::

No three year old technology at MFJ!
Using the latest advances, MF.J brings
you 9 exciting digital modes and keeps on
bringing you state-ol-the-art advances.

You get tons of [eatures other multi-
modes just don’t have.

Only MFJ gives you all 9 modes

Count ‘em -- vou get 9 fun modes
--Packet. AMTOR, RTTY, ASCII, CW,
WeFAX, SSTV, Navtex and full featured
Contest Memory Keyer.

You can’t get all 9 modes in any other
multi-mode at any price. And nobody gives
you modes the MFJ-1278 doesn’t have.

The best modem you can get

Extensive tests in Packet Radio
Magazine prove the MF.J-1278 modems
gives better copy with proper DCD
operation than all other modems tested.

New Easy Mail ¥ Personal Mailbox

You get MFJ's new Easy Mail™ Personal
Mailbox with soft-partitioned memory so
you and your ham buddies can leave
messages for each other 24 hours a day.

20 LED Precision Tuning Indicator

MFJ's unequaled tuning indicator makes
itreally easy to work HF packet stations.

And unlike others, you use it exactly the
same way for all modes -- not differently for
each mode.

Just tune your radio to center a single
LED and you re precisely tuned into within

MFJ Packet Radio

MFJ-1274

s459°:

MFJ-12708

31 39“5

MFJ-1270B super clone of TAPR's
TNC-2 gives yvou more features than any
other packet controller -- for $139.95.

You can double your fun by operating
VHF and HF packet because you getl
performanceswitchable VHF/HF modems.

You get the Easy Mail™ Personal
Mailbox with soft-partitioned memory so
vou and vour ham buddies can leave
messages for each other 24 hours a day.

In MFJ's new WeFAX mode vou can
print full fledged weather maps to screen or
printer and save to disk using an IBM
compatible or Macintosh computer with an
MF.J Starter Pack.

A new KISS interface lets you run

TCP/IP. They also come NET ROM
compatible - no modification needed!

You also get 32K RAM, one year
unconditional guarantee and a free 110
VAC power supply (or use 12 VDC).

For dependable HF packet tuning, the

Copyright © 1GR0 by MFJ Enicrprines, Ine
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10 Hz - and it shows you which way to tune!

New MFJ technology prevents
collisions: gets packets through faster

MFJ's new Anti-Collision technology
gets packets through faster, more reliably.

How? Automatic random transmit
delays prevent packet collisions.

An MFJ exclusive: MFJ-1278 is the only
multi-mode to have this new technology.

Multi-Gray Level FAX/SSTV Modem

You'll enjoy natural looking pictures
that only multiple gray levels can give vou.
MFJ's exclusive new built-in modem lets

you transmitandreceiveupto 16 gray levels.

Only MFJ can transmit FAX

Most packet stations can receive FAX.

But only the MFJ-1278 lets you transmit
FAX without internal modifications that
disable other modes.

S0 now you can send vour own high
resolution pictures. maps and diagrams by
FAX to stations throughout the world.

Too bad they can't send theirs to you . . .
unless they have the MFJ-1278.

One FREE Upgrade!

When you buy vour MFJ-1278 today,
you don 't have to worry about missing new
modes and features that come oul
LOIMIMOoroL,

Why? Because your MFJ-1278 comes
with a coupon good for one_free eprom
upgrade exchange that'll add new features.

MFJ Video Digitizer
.

Here's an actual
print-out of Aimee
Jrom the MFJ Order
Desk. She was
digitized with the
MFJ-1292 and the
result was printed

on a 9-pin Epson
compatible printer.
We reduced the size
to fit the ad.

Create fascinating digitized snapshots
you can transmit with vour MFJ-1278 of
anything vou can point vour camcorder at!

The MFJ-1292 “Picture Perfect” Video
Digitizer connects your video camera to
your IBM compatible computer so you can
capture digitized video snapshots on disks.

Your MFJ-1292 package includes a plug-
in card for your computer, software and
complete instructions for ... $199.95.

As an added bonus you get a handy
Contrast and Brightness Control unit that
you can conveniently place near your
keyboard for fine tuning your pictures.

MF.J-1274 gives you a high resolution

tuning indicator that's accurate to within
10 Hz -- and it’s only $20.00 more.

MF

Plus more...

Plus you get . . . 32K RAM, free AC power
supply. KISS. true DCD, random code
generator, independent printer port,
lithium battery backup. RS-232 and TTL
serial ports, standard 850 Hz RTTY shift.
socketed ICs, tune up command. automatic
serial numbering. programmable message
memories, software selectable dual radio
ports and tons more -- all in a sleek 9Y: x 92
x 12 inch cabinet.

Get on the air instantly
Just plug it all in

All you need is an MFJ-1278, vour rig,
any computer and a terminal program.

With an MFJ Starter Pack. $24.95, you
just plug it all in. wire up your mic
connector and you re on the air.

Order MFJ-1282 (disk)/MFJ-1283 (Lape)
for C-64/128/VIC-20; MFJ-1284 for IBM
compatibles; MFJ-1287 for Macintosh.

Unconditional Guarantee

You get the best guarantee in ham radio
-- a full one year unconditional guarantee.

That means we will repair or replace
your MFJ multi-mode (at our option) no
matter what for a full year.

Get 9 new ways of having fun

Don't settle for 3 year old technology.
Choose the only multi-mode that gives
you the latest advances and all 9 modes.

Get 9 new ways of having fun -- get vours
today!

Packet Pictures

Transmit and receive high resolution
VGA, EGA and CGA color pictures via
packet with MFJ picture passing software.

Beautiful color pictures are

automatically received. saved to disk and
“painted’’ to screen.

Pictures are compressed as they are
transmitted - so you get true high speed
picture passing.

You can save to disk any CGA picture
you can see On your Screen.

You can set up your own picture
bulletin board and exchange pictures with
others - even if vou're not there.

Let's help spread picture passing
throughout the world and create a new
world standard. Get this ful new
software for only ... $9.95.

MFJ-1288 works with virtually any
packet radio controller and IBM

compatible computer. It's included free in
the MFJ-1284 IBM Starter Pack.

MFJ ENTERPRISES, INC.

PO Box 454, Mississippl State MS 39762
601-323-5869: TELEX: 534590 MFJSTKV
Nearest Dealer/Orders: 800-847- 1800
Inciude shipping and handling

MFJ ... making quality affordable
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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 a_full one year unconditional guarantee ... for only $149.95

MFJ-949D

*149°

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 find all these useful features

in any other 300 watt tuner -- not even at
twice the price.

New peak reading meter
The new peak and average reading

Cross-Needle meter in the MFJ-949D shows

you SWR, forward and reflected power -- all
in a single glance.

Without a peak reading watimeter you

just won't be able to tell if your rig is
putting out all the peak SSB power it's
designed for. Don't be without one if you
want top performance.

Built-in dummy load

A built-in 300 watt 50 ohm dummy load
makes tuning up your rig soooo easy. How
do you tune up your rig without one?

An external dummy load will cost you
about $30 more -- plus it takes up valuable
space at your operating position and
requires another cable.

Full 1.8 to 30 MHz coverage

The MFJ-949D gives you full 1.8-30
MHz coverage.

Make sure the tuner you're considering
covers all the HF bands.

Don't get a tuner that keeps you from
operating all the frequencies you've
worked for -- now or in the future.

Plus more.

You get a versatile b-position antenna
switch and a 4:1 balun for balanced lines.
You can run up to 300 watts PEP and
tune out SWR on coax, balanced lines or

random wires.

Unconditional Guarantee

You get a full one year unconditional
guarantee. That means we will repair or
replace your MFJ tuner (at our option) no
matter what for a full year.

Others give you a 90 day limited
warranty. What do you do afser 90 days”?
Or before 90 days when they say, “Sorry,
it's your fault™?

What's really important?
precise control for minimum SWR

What's really important is your tuner’s
ability to get your SWR down to a
minimum -- and the MFJ-949D gives you
more precise control over SWR than any
tuner that uses two tapped inductors.

Why? Because the two continuously
variable capacitors in the MFJ-949D give
you infinitely more positions tian the
limited number on two switched coils.

This gives you the precise control you
need to get minimum SWR and maximum

MFJ DELUXE

power into vour antenna.

After all, isn't that why vou need a
tuner?

High efficiency and a compact size:
performance is most important

The MF.J-949D uses a single airwound
coil. Using only one inductor takes up a
minimum of space and there's no mutual
coupling problems.

The excellent form factor of the short fat
coil gives you highest Q. Plus you get
plenty of inductance that gives you a much
wider matching range than other designs.

This results in a highly efficient tuner
that puts maximum power into your
antenna and a compact 10 x 3 x 7 inch size
that complements your rig and fits right
into your station.

Competing tuners using two tapped coils
require a large cabinet -- not just to house
the coils but also to help reduce detrimental
coupling between the inductors. The result?
A tuner that's bigger than your radio.

Your very best value

The MF.J-949D gives you your very best
value, firsi-rate performance, proven
reliability and the best guarantee in ham
radio . . . all from the most trusted name in
antenna tuners. Don't settle for less. Get
yours today!

MFJ’s 1500 Watt Tuner

MFJ-962C

322995

For a few extra dollars the MFJ-962C lets
you use your barefoot rig now and have the
capacity toadd a 1.5 KW PEP linear
amplifier later. It covers 1.8 to 30 MHz.

You get MFJ's new peak and average
reading Cross-Needle SWR/Wattmeter.

You also get a 6-position antenna switch
and a teflon wound balun with ceramic
feed-thru insulators for balanced lines.
Measures just 10%x4'2x14 7/8 inches.

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

for foreign competition?

MFJ tuners are made in America.
Here's how MFJ gives you more tuner
for your money than any clearing house for

foreign competition.
MFJ builds every tuner cabinet from
scratch using the latest high-speed

VERSA TUNER II

ANTEMNMNA
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computer controlled punch presses.
MFJ manufactures, assembles and tests
every PC board that goes into MFJ tuners.
Instruction manuals and other
materials are printed in MFJ's print shop.
MFJ tuners go directly from our factory
to your dealer. We're not just an importer
adding profits, tariffs and import charges.
With MFJ’s efficient in-house manufact-
uring and straight to your dealer distribu-
tion you get the most tuner for your money.

R . A
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WHY CHOOSE AN MFJ TUNER?

Hard-earned Reputation: There's
just no shortcut. MF.J is a name you
can trust -- more hams trust MFJ tuners
throughout the world than all other
tuners combined.

Proven Reliability: MFJ has made
more tuners for more years than anyone
else -- with MFJ tuners you get a highly-
developed product with proven reliability.

First-rate Performance: MFJ tuners
have earned their reputation for being
able to match just about anything --
anywhere.

One full year unconditional
guarantee: That means we will repair
or replace your tuner (at our option) no
matter what for a full year.

Continuing Service: MFJ Customer
Service Technicians are available to help
you keep your MFJ tuner performing
flawlessly -- no matter how long you have
it - just call 601-323-5869.

Your very best value: MFJ tuners
give you the most for your money. Not
only do you get a proven tuner at the
lowest cost -- you also get a one year
unconditional guarantee and continuing
service. That's how MFJ became the
world’s leading tuner manufacturer --
by giving you your very best value.

Choose your MFJ tuner with
confidence! You're getting proven
performance and reliability from the
most trusted name in antenna tuners,
Don't settle for less.

Call or write for a free full-line MF.J
catalog with all 10 of our tuners and
tons of ham radio accessories!

Copyright
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MFJ ENTERPRISES, INC.
P.O. Box 494, Mississippi State M5 39762
601-323-5869; TELEX: 534590 MFJSTKV
Nearest Dealer/Orders: B00-647-1800
Include shipping and handling

MFJ ... making quality affordable
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ICOM]|

FACTORY AUTHORIZED DEALER

PLEASE CALL OR WRITE FOR THE
LATEST AND GREATEST FROM ICOM

iICOM
IC-725 HF Xcwr./Gen. Cov. Rewr.. . ....... $819.00
IC-735 HF Xcwr./Gen. Cov. Rewr.. . ... ... .. 978.00
AH-2A HF Automatic Antenna Tumer....... 479.00
AT-150 HF Automatic Antenna Tuner . ... .. 369.00
IC-PS55 AC Power Supply.............. 192.712
|C-765 HF Xcvr./Gen. Cov, Rewr.. . ....... 2669.00
|C-SM8 Desk Microphone .. ............. 89.00
IC-R7000 General Coverage Receiver . . . .. 1019.00

AH-7000 Omnidirectional AnL For IC-R7000. . . 99.00
TV-R7000 TV/FM Rev. Adapt For IC-R7000 . .. 139.00

IC-2BR 2-Meter, FM, 25 Wall Xcwr. . ...... 399.00
IC-2BH Z-Meter, FM, 45 Watt Xewr.. . ... .. 424.00
IC-228A 2-Meter, FM, 25 Watt Xewr. . ... .. 434.00
IC-228H 2-Meler, FM, 45 Watl Xewr.. . .. .. 459.00

IC-3210A 2-Mir/440-MHz FM.25 Watt Xewr. . . 629.00
IC-ZAT Z-Mir. FM, Handheld With T-T. .. .. 269.50
IC-D2AT/HP 2-Mir, FM. Handheld With T-T . . . 339.50
IC-u2AT Z-Mir. FM, Handheld With T-T. . .. 279.50
IC-2GAT 2-Mir, FM, Handheld With T-T.. .. 364.50
IC-32AT 2-Mir/440-MHz FM, Handheld W/T-T. . . 534.50
IC-BP3 8.4 VDC.250 mAH., Ni-Cad Batt Pack. . . 39.50
IC-BP4 BatteryCase................... 16.00
IC-BPS 10.8 VDC,425 mAH. Ni-Cad Batt Pack. . . 65.00
IG-BPT 13.2VDC, 425 mAH., Ni-Cad Batt Pack. . . 79.00
IC-BP8 8.4 VOC,B00 mAH, Ni-Cad Batt Pack. .. 79.00
IC-BP20 BatteryCase. ................. 16.00

IC-BP21 7.2VDC, 120 mAM., Ni-Cad Batt Pack. . . 35.99
IC-BP22 B.4VOC,270 mAH., Ni-Cad BatL Pack. . . 39.50
IC-BP23 8.4VDC,600 mAH. Ni-Cad BatL Pack. . . 49.00
IC-BP24 10.8VDC, 600 mAH. Ni-Cad Batt Pack. . . 51.50
BC-16U AC Wall Charger For IC-BP7.8.23.24...21.25
BC-25U AC Wall Charger For IC-BP3,21.22... 16.89
BC-35 Drop-in Rapid Charger: IC-BP2.5.7.8 ... 79.00
BC-50 Drop-in Rapid Charger. IC-BP21.22.23.24. .. T9.00
IC-CP1 Muohile Charging Cord. . . ... ....... 13.65
IC-DC1 OC Converter For IC-2AT, 3AT.4AT. ... 2450
IC-DC25 DC Coaverter For IC-u2AT........ 24.50
IC-HM456 Speaker/Microphone. .. ......... 31.99
HS-10 Headse! For Handhelds . . .......... 24.50
HS-105A YOX Unit For HS-10............ 24.50
HS-10SB PTT Unit For H8-10............ 24.50

CUSHCRAFT
Ad 14, 21, 28-MHz, 3-Element Beam . . .. $274.00
AP8 3.5,7,10,14,18,21,24,28-MHz Vertical. . . 162.00
A5 14, 18,21, 24, 28-MHz Vertical . . . . .. 234.00

ARX-2B 2-Meter, Ringo Ranger 1 Vertical. . . . 42.00
ARX-450B 450-MHz, Ringo Ranger || Vertical . . . 42.00
124WB 144 10 14B-MHz, 4-Element Beam . . . 42.00
215WB 14410148-MHz. 15-Element Beam. . . . 90.00
AT47-11 146t0148-MHL. | 1-Element Beam . . . 52.00
A449-11 440 10450-MHZ. | 1-Element Beam . . . 46.00

ASTRON
RS-TA 13.8VDC. 7 Amp int.5 AmpCont. . . .. $4954
RS-12A 13.8VDC, 1ZAmpint. S AmpConl ... 71.86
RS-208 13.8VOC.20 AmpinL. 16 AmpConL ... 8798
AS-35A 13.8VDC.35Ampinl 25 AmpCont . ., 14254

AS-12M Same As RS-12A. With Meter. . . . .. B83.02
RS-20M Same As RS-20A, With Meter. . . . . 107.82
AS-35M Same As RS-35A, With Meter. . . .. 161.14

AM-35M Rack Moun! Version Of RS-35M. . . 229.34
AM-50M Rack Mounl Version 01 RS-50M. .. 255.38
V5-20M SameAs RS-20M, Adj. VoIt./Curr. . .. 123.94
¥5-35M Same As RS-35M, Adj. VoiL/Curr. . .. 172.30
VS-50M 13.8VOC, 50A Int, 37AConL, Adj. . .. 238.02

UPS/Insurance Charges Are Additional

MC. VISA, C.0.0. Orders Are Accepled

Prices Subjec! To Change Withou! Notice

o[]ﬂf Eue gﬁecfranicd

1112 GRANDVIEW STREET
SCRANTON, PENNSYLVANIA 18509
PHONE (717)343-2124
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The Elenco Signal Generator

The Elenco SG-9000 is a high-frequen- |
cy signal generator capable of AM modu-

lation. It incorporates a stable RF oscilla-
tor with frequency range of 100 kHz to
150 MHz and has an easy-to-read dial.
Frequencies of 455 kHz, 4.5 MHz, and
10.7 MHz are specially noted for easy
setting. An internal audio frequency of 1
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 RF 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. For more infor-
mation, contact Elenco Electronics, 150
W. Carpenter Avenue, Wheeling, IL
60090, or circle number 112 on the read-
er service card.

COMETCM-1200
S5WHAPOWER METER
1 200Nz

NCG’'s CM-1200
SWR/Power Meter

The CM-1200 ultra-compact SWR/
Power Meter is now available and fea-
tures a frequency range of 1225-1325
MHz, SWR 1.1:1.5, insertion loss 0.25dB,
maximum power 60 watts, power range
10-60 watts, impedance 50 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 Co., 1275 N. Grove St., Ana-
heim, CA 928086, or circle number 105 on
the reader service card.

CQ Showcase

~ AEA 430-16 Yagi

AEA has announced the 430-16 Yagi
antenna for 430 MHz. The 430-16 is a
high-performance, computer-optimized
Yagi specifically designed for ATV opera-
tion. With frequency coverage from
420-440 MHz, it can also be used for DX
chasing on 432 MHz and satellite trans-
mit/receive action on 4359 MHz oras a
companion for the AEA fast-scan TV unit,
the FSTV-430,

Adaditional features include 250 watts
power capacity, butterfly dipole driven
element, two- and four-day stacking sys-
tems available, E-28 and H-32 degree
beamwidth, 14.3 dB gain over a dipole,
and 16 elements. The 430-16 Yagi 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, Inc. has introduced an HF mo-
Dile mast for use with their line of mobile
resonators and accessories. Model MO-4

| isa22inch all-stainless-steel mast which




will allow the user a number of mounting
options previously unavailable to the HF
mobile operator. Suited for use on RVSs,
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 MO-4 can also be
installed on a high-quality magnetic
mount. A shortened dipole can be formed
by using two MO-4 masts and a matching
pair of resonators. A tri-band dipole can
be assembled with the addition of two
Hustler VP-1 tri-band adapters and two
each of the desired resonators, of inter-
est to those in condos, apartments, and
other areas with antenna restrictions.

The MO-4 is supplied with three 30inch
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 necessary when usedon 40,
75, or 80 meters. The MO-4 has a sug-
gested retail 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’
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

PE-2P

two-tone sequential paging call. With
standard 1-3 second timing, the PE-2P is
compatible with Communications Spe-
cialists 5SD-1000 two-tone decoder and
other systems such as Motorola Quick-

Call I, 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 PTT. The PE-2P is priced at
$54.95. For more information, contact

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

. service card.

ICOM IC-2SA 2 Meter Handheld

The new IC-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
$419.00. For more information, contact
ICOM America, Inc., 2380 116th Ave. NE,
Bellevue, WA 98009-9029, or circle
number 104 on the reader service card.

Certified Communications
FLEXI 4XLIIA

All of the previous coax of this type has
had a 9.5-gauge 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 inimpedance 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 hardline'' and extends its
life to as much as 10 to 15 years instead
of as fewas 12 months. FLEXI 4XLIIA pro-
vides a new alternative in all installa-
tions—that of continuous runs at the low-
est possible loss with full flexibility. 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 293586,
or circle number 111 on the reader ser-
vice card.
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GORDON WEST

RADIO SCHOOL

#04 21-DAY NOVICE .. ... $22.95

® 112-page textbook g
® two stereo code
learning tapes
® sample 5 wpm
MNovice code test ®
® over $50 in radio
manufacturers’ I

discount coupons.

#01 COMPLETE NOVICE . .. $52.95

2 theory tapes, 2 textbooks, FCC
Rule Book, 4 code tapes, code oscillator
set, examiner test packet, and over $50 ¢
in radio discount coupons.

#02 NOVICE CODE COURSE $42.95 I

& cassette tapes make it easy to
learn the code from scratch.

#07A 2'WEEK TECH

This Technician course includes 2
theory tapes and 1 illustrated textbook.

#05 COMPLETE GENERAL. . §52.95

& code tapes, 4 theory taiJEﬁ and 2
textbooks. Ideal for upgrade from
MNovice to General.

#06 GEN. CODE COURSE .. $4295

This General course includes 6
tapes for speed building from 5 to 13
wphm.

#088B COMPLETE ADVANCED $52.95

This Advanced course includes 4

$22.95

theory tapes, 1 textbook, and 6 code

tapes (13 to 22 wpm).

#09 ADV.THEORY COURSE

4 tapes and 1 illustrated textbook

#10 COMPLETE EXTRA. . .. $52.95

4 theory tapes, 1 textbook, and &6
code tapes (13 1o 22 wpm).

F#F12 EXTRATHEORY COURSE $22.95
4 theory tapes and 1 illustrated
textbook for Extra class theory.,

L ]

!

|
$22.95 |
L ]

!

#11 EXTRA CODE COURSE  $42.95 l
L=

!

.!

!
.!

6 tapes for speed building from 13
to 22 wpm for the Extra code exam,

. $22.95
. $17.95

#13 BRASS KEY & 0OSC.
#15 PLASTIC KEY & OSC.
SINGLE CODE TAPES

$10.95 each including shipping

#1090
#¥ 20
#21
#22
#23
# 24
F25
F 26
F27
#28
# 29
30
31
¥ 32
#33
=34
#4a3
#4a0

5 wpm Novice QS0 tests
5 wpm Random Code

5-7 wpm Speed Builder
7-10 wpm Speed Builder
10 wpm Plateau Breaker
10-12 wpm Speed Builder
12-15 wpm Calls & Numbers
13 wpm Random Code
13 wpm Test Preparation
13 wpm Car Code

13-15 wpm Speed Builder
15-17 wpm Speed Builder
17-19 wopm Speed Builder
20 wpm Random Code
20 wpm Test Preparation
20 wpm Car Code

3-15 wpm Code Review
12-21 wpm Code Review

Prices include

shipping & handiing “"5‘

RADIO AMATEUR CALLBOOK INC.
925 Sherwood Dr., Lake Biuff, IL 60044

Mon.-Fri. 10-4pm (312) 234-6600

Please send all reader inquiries directly
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Bill's Basics

a monthly feature by

BILL WELSH, W6DDB

“"HOW TO" FOR THE NEWCOMER TO AMATEUR RADIO

Antennas—Conclusion

This 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, Poris-
mouth, VA 23703.

Current Baluns Versus Voltage Baluns

Much is taken for granted when selecting
and using baluns. 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-
dling capability. 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 TVl 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 baluns do
not seem to make any difference when added
to anantenna 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 tribanders, are "'Voltage-Type
(C)" baluns. ""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 opposite rela-
tive to the cold side of the balun input (usually
connected to the shield of the coax feedline),
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 for

45527 Third Street East, Lancaster, CA
93535-1802

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 Explorer 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 el-
derin the Seventh Day Adventist Church.

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

“"Current-Type (C)"" baluns have no adverse
effects on the transmission line or antenna
matching system. On the other hand, "'a less
than perfect voltage balun can have a pro-
found effect onthe impedance seen at its input
because of the tertiary winding. ' This is justa
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 If maximum performance of the antenna
is to be obtained. Simultaneously, the "'Cur-
rent-Type (C)' balun will provide a high order of
feedline isolation, excellent balance, and out-
standing electrical characteristics. It can do
this over a very wide bandwidth and under less
than ideal load conditicns. Thus, the "'Current-
Type (C)'" balun provides decreased pattern
distortion (due to feedline radiation and poor
balance), reduced TVI and RFI, and 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 Warks has always built “'Current-
Type (C)' baluns. The C1-2K, C75-4K, B1-2K,
B1-4K, B4-2KX, 4K-L|, and the "'Remotebalun”’
areall "Current-Type (C)' ' baluns.

If 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 guotations 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 Dacron®/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. This
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 light, it has a
very long service life. This special anien-
na support rope was developed a decade
ago; it was developed in response to the
constant urging of Richard L. Measures,
AGBK.

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 5/16 inch diameter rope may
also be purchased in two 500 foot spools.

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 | have ever
used. If you are going to erect anantenna
that will require rope support, | strongly
advise you to use this material. When-
ever your existing rope supports need to
be replaced, replace them with this ex-
cellent support rope.

The 3/32(0.9375)inch diameter ropeis
rated at a strength of about 260 pounds,
and it sells for $30 per 1000 foot spool.
The 3/16 (0.1875) inch rope Is rated at
about 770 pounds, and it sells for $65 per
1000 foot spool. The 5/16 (0.3125) inch
rope is rated at approximately 1790
pounds, and it sells for $100 per 1000
feet. Handling, application, and other fac-
tors significantly 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)
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includes a 200 foot tube of this 3/32 inch
rope with their antenna installation kit.
The price of one 200 foot spool of this
rope is $11.95, postpaid, two spools
costs $19.95, postpaid.

The Radio Works (Jim Thompson,
W4THU, 3207 Dogwood, Portsmouth, VA
23703) sells various lengths of this rope
at approximately 5, 10, and 15 cents per
foot for 3/32, 3/16, and 5/16 inch ropes,
respectively. It appears on page 35 of
Jim's current catalog, which is well worth
its $1.00 cost.

The Radio Works sells a 3/16 (0.1875)
inch diameter single solid braid line that
is rated at 700 pounds. This rope provides
good opposition to damage by fungus, ul-
traviolet light, and fire. This Dacron®

line sells at five cents per foot, plus ship- |

ping costs. It can be purchased in as
short a length as 100 feet.

M? Enterprises (Mike Staal, KEMYC,
1600 Decker Avenue, San Martin, CA
95046) uses this antenna rope as boom
supports in its long boom Yagi-Uda an-
tennas and H-frame structures. Mike
sells spools of this rope in all three sizes.
The price is 5, 10, and 15 cents per foot
for 3/32, 3/16, and 5/16 inch diameter
ropes, respectively, in 100 foot lengths.
Longer lengths are available. Their other
address is 360 West Bedford, Fresno, CA
93711.

WSOINN Antennas (Bill Franckbonner,
811 Cathy Lane, Mt. Prospect, IL 60056)
uses 3/32 inch Dacron® /polyester dou-
ble-braid rope in his excellent antennas.

Another source of antenna support

rope is Rope-Rope-Rope, Box 6601,

Portsmouth, VA 23703. This outfit sells |

200 foot lengths of Dacron® rope at
$12.45, including shipping charges.

Wire Antennas

| know two sources of excellent wire
antennas. These are Antennas West and
The Radio Works.

Jim Stevens, KK7C, of Antennas West
offers several wire antennas that are
completely fabricated and ready to in-

space to install 160 or 80 meter half-
wavelength antennas. | recently moved
to a location in the Mojave Desert, and it
willbe a long time before | get my antenna
system installed completely. | erected a
Carolina Windom/2 and experienced ex-
cellent results the following weekend dur-
ing a DX contest. | worked about 250 DX
stations in a total of 53 countries, in-
cluding several 40 meter contacts. The
Carolina Windom/2 will remain part of my
final antenna system. (The Radio Works,
Box 6159, Portsmouth, VA 23703.)
These are top-notch outfits with a lot to
offer all amateurs, and their products are
particularly useful to new amateurs.

Magnetic Loop Antennas

Tony Johnston, G40OGP, has intro-
duced a line of magnetic loop antennas
which provide excellent performance in

very limited space. The model AMA3 an-
tenna covers 13.9to 30 MHz at 200 watts
PEP maximum; its diameter is 80 centi-
meters (312 inches). The model AMA4
antenna covers 1.8 to 4.2 MHz at 100
watts PEP maximum; its diameter is 3.4
meters (11 feet, 2 inches). The model
AMAS covers 3.5 to 11 MHz at 150 watts
PEP maximum; its diameter is 1.7 meters
(5 feet, 7 inches).

These antennas are expensive, and
their present usage appears to be limited
to embassies and other government
agencies. The SWR does not exceed 1.4
to 1 in proper installations, which are free
of large metallic objects. These antennas
have a nominal impedance of about 50
ohms, making them suitable to be fed
with standard coaxial cables, such as
RG-213/U.

The address is Cap. Co. Electronics,

IRON POWDER and FERRITE PRODUCTS
AMID

i

Fast, Reliable Service Since 1963

Small Orders Welcome

Free ‘Tech-Data’ Flyer

Toroidal Cores, Shielding Beads, Shielded Coil Forms
Ferrite Rods, Pot Cores, Baluns, Etc.

CIRCLE 171 ON READER SERVICE CARD

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607

NEMAL ELECTRONICS

* Complete Cable Assembly facilities MIL-STD-45208
* Commercial Accounts welcome - Quantity pricing * Same day shipping most orders
* Factory authorized distributor lor Alpha, Amphenol, Belden, Kings, Times Fiber

Call NEMAL for computer cable, CATY cable, Flat cable, semi-rigid cable, telephone cable,
crimping tools, D-sub connectors, heat shrink, cable ties, high voltage connectors.

HARDLINE 50 OHM

CONNECTORS-MADE IN USA

stall. Jim also markets a very useful wire
antenna installation system, which | use.
He calls it the QRV-QL Quick Launch
Wire Antenna Installation System, and it
sells for about $30. This kit allows one to
erect wire antennas easily, safely, and
with minimum effort. Every club should
have one of these kits for use by their
members. Let them get accustomed to
using it during Field Day. Jim's address is
P.O. Box 50062, Provo, UT 84605.

Jim Thompson, W4THU, of The Radio
Works offers a 56-page catalog ($2.00)
which lists an extensive assortment of
antennas, antenna accessories, support
ropes, connectors, insulators, and other
amateur radio products. Jim added the
Carolina Windom/2 to his product line at
my request. | told him that | have helped
many ex-students erect antennas, and |
know that very few of them have enough

. 89
1.691
4 35/t I

25.00

NE720 Type N plug for Belden9913. . _.......... $3.95
NE723 Type N jack for Belden 9913 :
PL25GAM Amphenol PL259. . . .. .......ccovivin. -
PL259TS PL259 teflon ins/silver plated

PL258BAM Amphenol female-female (barrel). . . . .. .
UG 175UG 176 reducer for RG5859 (specily). ...... .
UG21DS N plug for RG8.213,214 Silver

UGE3B N jack to PL259 adapter, teflon

UG T146A S0238 to N plug adapter, teflon

UG255 SO239 to BNC plug adapter, Amphenol. . . .
S0239AM UHF chassis mt receptacle, Amphenol.. .
UG1755/UG 17685 reducer (silver) specify. ......... .
UG8B8C BNC plug RG58,223,142

GROUND STRAP-GROUND WIRE
GS383/8°tinnedcopperbrald. ............c0.. .35/
GS121/2%tinnedcopperbraid. .........c.ccca0u. . S50/t
244, ] HWO6 bga insulated stranded wire. . . . .. .. . 35/t

FXA12 1/2” Aluminum Black Jacket .. . . ... ..
FLC12 12 * Cablewave corr. copper bik jki. . . . ..
FLC78 7/8 " Cablawave corr, copper bik jkt
NM12CC Nconn 1/2°corr.coppermff. . . .......
NM7BCC N conn 7/8 " corr. copper mit

COAXIAL CABLES (perm)
1180 BELDEN 9913 very low loss
1102 RGB/U 95% shield low loss foam 11ga. . ... .. .36
1110 RGBX 95% shield(mini8). ............ e s 18
1130 RG213/U 85% shield mil spec NCV jkt....... .39
1140 RG214/U dbl silver shid mil spec .
1705 RG142B8/U dbl sliver shid, teflon Ins
1310 RG217/U 50 ohm 5000 watt dbl shid :
1450 RG174/U 50 ohm . 100 "od mil spec.......... :

ROTOR CABLE-8 CONDUCTOR
8C1822 2-18ga and 6-22ga
8C 1620 2-16ga and 6-20pa

. .39/t | AW14 14ga stranded AntennawireCCS......... . 14/t

== —=

* Prices do not include shipping. Visa/Mastercard $30 min., COD add 53 (min. ship. charge $3)
Call or write for complete price list. Nemal's new 40 page CABLE AND CONNECTOR SELECTION GUIDE is available

al no charge with orders of $50 or more, or al a cos! ol $4 with credit against next qualifying order.

NEMAL ELECTRONICS, INC., 12240 NE 14th Ave. N, Miami, FL 33161
(305) 893-3924 Telex 6975377 24 hr. FAX (305) 895-8178

Please send all reader inquiries directly.
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KENWOOD

PARAGON

General Coverage HF Transceiver
Microprocessor Controlled Multi-Scan

NEW Top-of-the-Line TS-940S

: 62 Memories
HF Transceiver HF "PERFORMANCE" RIG FT 767 GX HEIVHEIUHF List $2,245.
» 100% Duty Cycle * 160-10M/General Coverage Receiver CALL FOR SALE PRICE CALL FOR SPECIAL SALE PRICE
« 40 Memory Channels * Built-in Power Supply and Automatic OMNIV
CALL FOR SPECIAL PRICES!! gt Ll Mew HF Transceiver, Ham Band Optimized
2 * S5B,CW.FM, AM, RITY » QSK to 60 wpm s L for Aeduced Phase MNoise and Dynamic
CALL FOR SPECIAL PACKAGE PRICES! T i — | : Range, Dual VFQ's, Scannable Memories
P = - & Mare.
o, B List Price §2,245.

CALL FOR SALE PRICE

FT-757GX/

T7S-440S NEW! CALL FOR SPECIAL SALE PRICE!

CALL FOR SPECIAL SALE PRICE IC-765 New HF XCVR

» Built-In Automatic Antenna Tuner &
Power Supply

* 09 Memories = 100W OQutput

* General Coverage Recelver

* Band Stacking Reglsters

CALL FOR SPECIAL PRICE

N

TITAN
HF Linear Amplifier
1500 Walts Output Full QSK
160-15 Meters Pair of EIMAC 3CXBD0AT

List $2,685 CALL FOR SPECIAL PRICE

1
L.

TS-140S
CALL FOR SPECIAL SALE PRICE

New All Mode Base Transceiver
CALL FOR SPECIAL PRICE—

SAVE $35!
FT-411 NEW
IC-735 Ultra Compact XCVR 2 meter HT (T
With General Coverage Receiver Shhbsbosed PK-232 Packet Controller. .. ., ....CALL
CALL FOR SPECIAL PRICE! At 144 MHz Isopole. .. . ..... .. .. CALL
Rec s 440 MHz Isopole................. CALL
3 FT-470 Other AEA products also in stock callt!!

2mi70cm
Dual Band
» 42 Memories

« DTMF Autodialer

K& Kantronics

S e * 2.3-5Watts o
TM-721A

T Cievaun CALL FOR SPECIAL PRICES e
- ra Compac ey _ =
CALL FOR SPECIAL PRICE = 26 Memories w/Band Stacking Registers . :
» USBILSB/ICW, AM Receive Optional
Module for AM Transmit and FM TXIRX FT 23R 2m HT E;‘g ﬁ’;;i:: Eﬂ;":::,',':' e :‘;‘g:ﬂ
* 160-10M Operation * 100W Output FT73R70 cm HT KPC 4 Node Controller. .. ... ....$299.90
* Recelve 30 kHz-33 MHz | * compact size
CALL FOR SPECIAL PRICE * 10 memories
: * up to 5W output W/FNB 11 ME'
IC-2GAT IC-32AT P P
TR-751A 2 meter HT Super CALL FOR SALE PRICES!
All Mode 2m Mobile RX 138-174 MHz Dualband|
el g NEW Model MFJ-986 3KW Tuner
w2 oWtz Only $239.95
s o RX 138-174 MHz 1278 Multi Mode TNC . .. .. ....... $239.95
440-450 MHz 1270B TNC Unit. ... ... ... $129.95/
* Stores Standard & 202/204 Antenna Bridges. .. .$59.95/$79.95
COMPACT 2M FM Mobile Odd Offsets i 290 O Load i vy e $49.95
CALL FOR SALE PRICE ALSA. .. .... 479.00 RCS4......, 134,50 | 260/262 Dry Loads . ... ..... $29.95/$69.95
TM 2570A (70W)  TM3530A (25W) AL1200 1825.00 RCSBV . .. 134.50 | 407/422 Elect. Keyers. . . . . . .$69.95/$119.95
TM 2550A (45W)  TM231A (50W) ASTRON POWER SUPPLIES | AL1500.....2370.00 901/941D Tuners. .. ......... $59.95/$99.95
TH2530A (25W) Heavy Duty-High Quality-Rugged-Reliable CALL FORSPECIAL SALEPRICES! | 249D/989 Tuners ... $130.95/5299.95
FOR SPECIAL PRI * Input Voltage: 105-125 VAC Output:13.8 VDC = .05V|
CALLFO CIAL PRICE « Fully Electrically Regulated ] e W H:,HE;';'&!.NG
IR EmY Maxl Ripple e
[ o4 TH-75A o Currel Liniiing & Crowbias ric 2-317 2M Toner
L Protection Circuits 0W in = 177T0W
T 2m/70cm . + M-Series with Meter LIST $209 ﬂ{;] out » Low Pass Pi-Network Tuning
| Rugegt Dual Band A-Serias Without Metsr . « Built-in Antenna Switch/Balun
| § HT Model Cont.Amps  ICSAmps  Price | Model Band  In-Out List Price | |istPrice$675 CALL TODAY TOSAVES
RS4A 3 4 $49 2-23 2M 2-30W $112.00 I
RSTA 5 7 59 2217 2M 2.170W $295.00
£ TH215A RS12A g 12 79 2117 2M 10-170W  $299.00 NEL TEC:H LABS
TH-25AT, TH-45AT, RS20M 16 20 118 3.9 220 2.20W $112.00 Voice Keyer ,
TH-205AT RAS35A 25 a5 159 3911 220 2.4 10W ::m'nn * Built-in Autc Repeat Function
ALSO IN STOCK __ RS35M 23 s 178 7 : * Fully Compatible With All Xcvrs
CALL FOR SALE PRICES! RS50M a7 50 249 CALL FOR SALE PRICES

FREE SHIPPING-UPS SURFACE ORDER 1-800-272-3467

(Continental USA) (most items, except towers/antennas) TOLL FREE '"exas. Alaska & for information call 1-(214)-422-7306

VISA |)(. tecors) A Mon-Fri: 9 am-5pm
- ‘ -
(Prices & Availabllity Subject To s Sat: 9 am-ipm

Change Without Notice) Div. of Texas RF Distributors Inc., 1108 Summit Ave., Suite 4 » Plano, Texas 75074

CIRCLE 86 ON READER SERVICE CARD



» |ower loss than RGBU
* 100% shielded-braid & foil

ARX2B 2 mir Vertical. ............ e

o ROHN ROHN
[ - . =
m %y Self Supporting Towers Guyed Tower Packages
CRANKUP SALE! < On SALE! * World Famous Rohn z
All Models Shipped P + Rugged highwindsurvival | € I LA o2
Factory Direct— ﬁ eAll Steel Construction— provides safe installation s CORPORATIOMN
Freight Paid*! = Rugged * Multl purpose towers 2  These rugged crankup
Check these features: > eGalvanized Finish—Long Life satisty awide range ofneéeds | B4  towers and masts now avall-
-~ * All steel construction = sTotally Free Standing—No ! c:’“‘“_'““ Ph'“rl;““ ] able from Texas Towers|
4% * Hot dip gaivanized after - Guy Wires inoliide: (Guy DI dwerd, ot ¥A  Checkthese features:
e fabrication B aAmacica’s Bkt Toiwer Buv— tumbuckles, guy assemb s, | g Al steel construction
z X « Complete with base and = (R e ! ribedinndbeid dny = ~Hotdipped galvanized
Sa rotor plate - ompare sSave and 'tr.:;p section per ) ~Totally self-supporting-
!; s Tﬂ“"r Hlf-ﬂuppnﬂinﬂ— - -Eﬂmplﬂtﬂ WI'“'I BHS'E and manufacturers specs. [ ~No Quys m
as no guys needed ] Rotor Plate Packages shown below are 7 s iiphiatng Thrustbearings |
:'i ® .1:. oin Stock Now— rated for 70 mph wind zone. ) Masts, Motor drives, Re-
e Sale | N Fast Delive 80 mph wind zone packages | £ potg controls, Hinged
44 Model Helght Load Price = ) slightly higher. All towss packagss § e
4 HGarss 371t 9sqft $CALL e shipped freight collect from our i ko sl b G ng rz
L4 HG52SS 52t 9sqft SCALL Ant Deliversd Plano, TX warehouse, in stock for 4 =
T} HGS4HD 541t 16sqft SCALL :;::In H‘l;l;t 1Iim-n u;u.ﬁu Price* prompt delivery. CALL FOR SALE PRICES!
Y] HG70HD 70ft 16sqft $SCALL 5q $449
-4 HBX48 48R 10sqht 303 §589 Wodel 256  Model45G  Medel 50 INIodRl MILHL MERI Aea
s HBX56 56 ft 10 3q ft 185 $699 | &0 £830 £14849 F1938 MASS0 mast  22° 5{}' 10 sq ft ong
es Masts—Thrust Bearings— lunpyes 4ot 18sqh 281  $s68 | O 4 e e b 28 BRt e
=@ Other Accessories Available |uneyes 4gn  18sqft 363 $689 - 1129 Lish e %5 P ssan 2218
e —Calll Prices Shown Are 3 o =it Joo  |MDXSss 20 55 Msam 207
o Your Total Delivered Price *Your Total Delivered Price Anywhers in Con- : ere, U T sq
= in Continental U.S.A.! tinental 48 States. Antsnna Load Based on 70 MPH | |- e o i GBS Toymrs Sttioned Fhsiond Cosued b
Wind. 120° 1699 3148 3599 | *Note-towers rated at 50 mph to EIA specifications
SUEEEE i i MLk s40 | BUTTERNUT ELECTRONICS CO ROHN GUYED TOWER SECTIONS
$.39/118379/10001. [ eusnomars HFGVX 80-10m Vertical $159.5 Daliverad e e
B —] o so-1om e AT |
A3 3-8 TrDANDEE« oo iivmsnsvinsans i Uil Leg b - P T PRI LR $65.50 55G6........5197.50
*AG-213/U—95% Bare Copper Shield A4S 4-el Tribander Beam w/S.S. Hdwre. ... ¢) = Highest Q Tuning Circuits ALL ACCESSORIES IN STOCK—CALL
*Mi-Spec Non-contaminating Jacket for longer | o743 & A744, 30/40 mir KIT forthe A3& A4, = | HF2V B0-40m Vertical $149.95 Delivered ROHM FOLDOVER
Stk 1D cotiey R4 20-10 mir Vertical. . ................. o | = Full Legal Power Model Height *  Price
*0ur RG-213/U uses virgin materials. AP8 80-10 mir Vertical.................. | = Automatic Band Switching
‘sGuaranteed Highest Quality! AVS 80-10 mir Vertical < FK2548 48ft. 15.4sq.fl. o=
""""""""" il Biorasanidaod FK2558 58ft. 13.3sq.ft. S
RG-8X D40 40 mtr Dipole. . ..........c.coneiae &) | RMK Il Roof Mtg. Kit.. .. ... §59.95  q17sg ft =W
P §.22/11$209/1000 fy, | 40-200 2°61 40 mir Beam. ... & | STR I Stub-Tuned Radials. . . $39.95 i e e T L
" " wed B ] 4
A50-55-el6mirBeam.................. 7] b FK4544 44ft. 34.8sq.f1. =
 RG8X—95% Bare Copper Shield » Low Loss 215 WB NEW 15-61 2 mir Be TBR160 160m Coil Kit. . . .. .. $59.95 FK4 54 fi 09 1 # =L A
» Non-contaminating Vinyl Jacket Foam Dielectric WL EPNs sraresone) € | 30m Add-on Kit. .. ......... $39.95 994 . ed1s5q.1.
230 WB NEW 30-el 2mir Beam........... O | 17/12m Add-on Kit... .. £139 05 FK4564 ©64ft. 28.4sq.fl.
2066 $.45/ft $430/1000ft, |4218 XL 18-el 2mtrBeam............... e 25G Double Guy Kit $290
I 2 "_“T Eﬁam o _l: -------------- .
« Same Specs as Belden 9913 iglg 'zﬁi A il - - 45G Double Guy Kit.............. $319.
O

FREE UPS on ACCESSORIES when HF2V

Lowest Loss
for VHF /UHF!
um. wfxucr M T A P A $.79/1.
LI}F# rew Hellax® ........ $1.99/1t.
'i‘." LDF5-50 Andrew Heliax® :

select connectors below
Haliax® isa tared Trademark of the Andrew Corp.

Conxis Cubin Less Charpctovisties (D8/108 h)

hygain

TH7DXS 7-el Triband Beam. . . . . . ..

155BAS 5-el 15-mirBeam. . . . .

204BAS 4-8l 20-mtrBeam. . ..........
64BS 4-el6-mtrBeam. . ... .. ... .. ...
12 AVQ 20-10mtrvertical. . ... ......
14 AVQ 40-10 mtrvertical . . . ... ... ..

18HTS 80-10 mtr HrTmr Vertical . .
23BS 3-eal 2 mtr Beam. .

EXPLORER-14 SUPER-SPECIAL. .. .. ...
QK710 30/40 mitr. Add-On-Kit. ........
V25 2-mtr Base Vertical ... ...........
V4S5 440MHz Base Vertical . .. . .. ... ..
TH5MK2S Broad Band 5-el Triband Beam.

TH3JRS 3-6l Triband Beam. . ... .... ...
205BAS 5-81 20-mirBeam . .. ... .. ..

105BAS 5-el 10-mirBeam. ... .........

1BAVT/WB 80-10mtr Vertical . . . ... ...

25S S5-el 2mtrBeam. .. ... .........
28BS B8-el2mirBeam. .. ... ... . ...
214BS 14-el 2-mtrBeam. ... ..........
2BDQ 80/40 mir Trap Dipole. . .. ...... ..
5800 80-10 mir Trap Dipole. .. ........
BNB6 80-10 mir KW Balun W/ Coax Seal . . .

CALL FOR SPECIAL PRICES!

purchased with antenna

*Above antenna loads for 70 mph winds w/guys &t hinge and
apex. Al foldover towers shipped freight prepaid in 48 states.

Cable Type Ilpl 10MHz 30MHz 150MHz 450MH:z
RE-213/U 6 g 23 5.2
RGBX 5! 8 1.2 35 5.8
9085 50 4 64 1.7 3.1
% * Alum 50 3 5 1.2 2.2
Vs *Heliax 50 2 4 9 1.6
%* Heliax 50 2 2 5 9
| HELIAX® CONNECTORS
Cable Type UHF FML UHF MALE N FML N MALE
% " Heliax® $29 529 $29 §29
%" Heliax® $55 $55 $55 $55
COAX CONNECTORS _
Amphenol Silver PL259. . ... ......... ... $1.50
UG2Z1BMN Male. ... .......ccovievennnn. $3.50
9086/9913 N Male Connector. . ... ....... $4.95
ANTENMA WIRE & ACCESSORIES
Stranded Copper 14ga. . . ............. $.10/1.
Y mile 18ga copper-clad steel wire. . ..... .. $30
Dog bone end insulator. . ............. $.79 ga.
Yon Garden
1:1 Balum...... $15 Center Insulator. .. ... 8
DipoleKits. . .. ... ..... D80 $31.95/D40 $28.95
Short Dipole Kits SD80 $35.95/5040 $33.95

m'.gﬁ

HUSTLER

68TV 80-10 mtr Vert 5149 58TV 80-10 mtr Ver! $1
4RTV 40-10 mtr Vert $99 G7-144 2-mir Base $1

GG-144B 2-mtr Base . $89

Mobile Resonators 10m 15m 20m 40m 75m
$17 $19 $22 $26
$25 $29 $39
Bumper Mounts - Springs - Folding Masts in Stock!

400W Standard
2KW Super

$16
$20 s22

Prices 10% higher west of Rockies.
1—— ~=t TOWER/GUY HARDWARE

HF5B *‘Butterfly’’ 20-10m Compact Beam 3716 EHS Guywire (3990 It rating) 5.16/M

$259.95 1/4 EHS Guywire (BE50 It rating) $.18/M

5/18 EHS Guywire (11,200 Ib rating) §.2/Mm

3/32 T = 7 Mircraft Cable (2700 1b rating). . . . . 515/

3/16 CCM Cable Clamp (3/16% or 5/32%). .. 5.45

1/4 CCM Cable Clamp (1/4~ Cable)... ... .. $.55

1/4 TH Thimble (fits all sizes). . 545

3/8EE {3/8~ Eye & Eye Turnbuckle) $6.95

3/8EJ (348" Eye & Jaw Turnbuckle) §7.95

» Unigue Design s Turns w/TV Rotor 1/2 = 9EE (1/2* »9* Eye to Eye Turnbuckle) 93.95

iza /& x 9EJ (172" %«9" Eye & Jaw Turnbuckle) $10.95

LS * Boom Length 6 Fest : 142 % 12EE (172" % 12" Eye & Eye Tumbuckle) . $12.95

* NoLossy Traps  « Element Length 12.5Fe6t | .5 . {55 (1/27x 12” Eye & Jaw Turnbuckle). . $13 95

BB x 12EJ(5/B™ = 12" Eve & Jaw Turnbuckle). . . $16.95

FREE UPS Shipping in Continental USA 3/16* Prelormed Guy Grip. | : $2.49

1/4° Preformed Guy Grip. . ... .. 32.99

|t 6 Diami - 4 ft Long Earth Screw A.n:lmr 219.95

MIRAGE/KLM 500 D Guy insulator (5/32* of 3/16" Cable). $1.69

KT34A 4-al Broad Band Triband Beam. .. ...... ... 5419 | 502 Guy Insulator {1/4" Cable). . : 52,99

KT34XA B-gl Broad Band Triband Beam . . ..8618 | 5/8" Diam - 8 tt Copper Clad Ground Rod. $12.95

ne . kol £19.05 PHILLYSTRAN BUY CABLE

Alliance HDT3 (10.7 sq. ft. rating). .. . .. 3 HPTG2100 Guy Cable (2100 1b ). $.32/11
Alliance LHJII (3sq.h.vating)............ $49 HPTGA000 Guy Cable (4000 Ib r' malllw' "}_ i $.52/1
Telex CD 4511 (8.5 sq. H. rating). . . .. .. .. .$Call HPTG6700 Guy Cable (6700 Ib rating) ST

Telex HAM 4 (15 sq. 1. rating) . ... ... ... . . 3Call { gg94i p Cable End (for 2100/4000 cable) .. $9.95
Telex Talliwister [Iﬂ Q. ft. rlﬂﬂ!} ......... $Call 9902LD Cable End ﬂ'lll' 6700 cable). .= 51195

Telex HOR300 Heavy Duty (25 sq. ft. rating). $Call | sockettast Potting Compound (does 6-8 ends). . $16.9

2

ROTOR CABLE

Standard 8 cord cables $.25/1t.
(vinyl jacket 2-#18 & 6-#22 ga)
Heavy Duty 8 Cond cable §.45/ft
(vinyl jacket 2-#16 & 6-#18 ga)

==

{GALVANIZED STEEL MASTS

Heavy Duty Steel Masts 2 in 0D - Galvanized Finish

SFT 10FT 15 FT 20 FT
12 in 'Wall §29 $49 $69 B
18 in Wall $89 $129 $149
25 in Wall $69 $129 $189 :

ORDER TOLL FREE 1-800 272-3467

Texas, Alaska & for information

TEXAS TOWERS

Div. of Texas RF Distributors inc. 1108 Summit Ave., Sulte 4 » Plano, Texas 75074
(Antenna/tower product prices do not include shipping unless noted otherwise)

E

(Prices & Availability Subject To Change Without Notice)

(214) 422-7306

Mon-Fri: 8am - 5 pm
Sat: 9am - 1 pm
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Brlng Ihlngs down for
safety and convenience.

Never climb your tower again with this elevator system. An-
tennas and rotater mount en HAZER, complate system trams
tower In vertical upright position. Safety lock system op-
arates while raising or lowering. Never can fall,

Complete kit includes winch, 100 fi. of cable, hardware and
instructions. For Rohn 20 and 25 G Towers.

Hazer 2-Heavy duly alum. 12 sq. ft. load $311.95ppd. |
Harar 3-Standard alum. 8 sq. f1. load $223.95 ppd.
Hazer 4-Heavy palv. steel 16 8qg. f1. load $201.85 ppd. |

NEW for ROHN 45 and 55 Towers

Hazer B-Heavy duly galv. steel 16 8q. ft. load CALL
Ball Thrust Bearing TB-25 for any of above $64.50 ppd.

Send for free deialls of aluminum towers specifically
anginearad for use with the Hazer, Two sizes; M-13 (13" wide)
and M-18 (18 "wide). All bolted construction, no welds. Easy to
install hinge base, walk up erection. Complete tower UPS or
alr frelght shippable. Pre-assembled or kit form.

Satisfaction guarantesd. Call today and charge to Visa,
MasterCard or mall chack or monay ordar.

GLEN MARTIN ENGINEERING INC.
Ate 3, Box 322

Boonville, MO 652323

(816} BB2-2734 FAX B16.882-7200
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HI- PEHFDHM&NCE DIPGLES

_'IZ.--"T'M:Inlu

Antennas that work! Custom sasembled to yous cenfor freq. sa. band - advise
bt of center and észh end-hang as imverted "V - horizonial, verl dipole,
sloping dipola - commercial guality - stainleas hardwares - legal power - no-trap,
high-afficiancy design. Fersonal chack, MO ar C.0,00
MPD-E" BO-40-20-15-10M max-pertormancedipole 87" long . .. . .. .. . §105ppd
MPD-2 BO-40M max-periormance dipole, 85' long $82 . . .--hl-'-luppd
HPD-3* 160-80-40M hl-pariormance dipole 113 long - 578 ppd
ss08* 160-00-40-20-15-10M space saver dipols 71" long . -$125 ppd
S50-5* 80-40-20-15-10M space-ssver dipole-spacily L-li’-fﬂﬂ H‘HHPFH-
550-4° B0-40.20-15M space-saver dipole-apacily L. A5'-583 .. 00" 96 ppd
*@-bands with wide-matching range luner,
SASE for calalogus of 30 dipoles, slopers, and spacs-say¥ing, unique antennas

212-294-3414  gox 393 Y. PROVPLEY IL 60035

Ltd., Unit 6, Peel Road Industrial Centre,
Peel Road, West Pimbo, Skelmersdale,
Lancashire, WN8 9PT, England. Deliv-
ered prices appear to be in the $600 to
$1000 range. These magnetic loop an-
tennas work well just a few feet off the
ground.

TedHart, W5QJR, has a book avallable
about magnetic loop antennas. The title
is Small High Efficiency Antennas and the
price is $11.95, plus shipping. The ad-
dress is P.O. Box 334, Melbourne, FL
32902-0334.

False Southeast Asia M.l.A. Reports

During October 1988 two American
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 dis-
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, K4FPT, to write a let-
ter wherein he detailed the steps you
should follow if you hear a transmission
that allegedly concerns Americans miss-
ing in Southeast Asia. His 17 January
1989 letter recommends following these
steps:

A. Tape record the transmission.

B. Note the date, time, frequency, and
mode of the received transmission.

Madel

PORTA-BEAM oliis

At last! A completely portable 2 meter three
element Delta loop beam, Easy to set up with
no small pans 1o losa, Low VSWR over entire l
2 meler band. Gain equivalent to a 4-element
Yagi Al elements and feed line with BNC
connector store inside a 3 ft boom. An ideal

$84.95
(Froe shipping)

emergency antenna, backpackable (18 oz ),
n genaral fisid use with accessory mast. Money
n = back # not tully satisfied.

P.O. Box 520011-C SUMMITEK

VISA 3
=/ Sall Lake City, UT B4152 AM (801) 277-4205

= /
/_*s* /TBM and APPLE DXCC =

If you have an IBM or compatible or a 128K Apple Ile, Ilc, or [1gs (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 any one of the many data fields included or
you may add some of your own. This makes it easy to keep track of all the awards and QSLs in
your shack. For IBM we include both the program and the data. For the Apple I series just
the data is included for use with Apple Works. Included in our data are all the [.T.U. & CQ
zones plus the latitudes and longitudes of all the current DXCC countries. Also all states and

counties are included!

Just $29.95 + $2.00 s&h (Ohio residents add 5.75% for the governor).

KCSAU \

Eightland Data

Ri. #3, Alexander Road
Bellville, Ohio 44813
or call 419-886-3807 or 419-529-5155

(81.00 off for phone orders) Visa & MC accepted

Apple & AppleWorks are reg. TM of Apple Computer Inc. IBM is a reg. T.M. of International Business Machines.
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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. Ifitis a code transmission, copy the
entire transmission. If it is a voice trans-
mission, make notes of major points, if
you are not tape recording it.

F.Call Joe Schiatter collect at 202-
694-4708 or 202-695-0501 to report the
transmissicn. If Joe is not immediately
available, speak to one of the analysts in
the Defense Intelligence Agency (D.I.A.)
Special Office for Prisoner of War/Miss-
ing in Action (PWIMIA).

G. Supplement the telephoned verbal
report with a written report sent to the
D.LA., 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
transmission is heard.

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 | instruct. For ease
of use, these printed aids have been sep-
arated into six categories. These cate-
gories are introduction, code, theory, sta-
tion, operating, and miscellaneous. Out-
dated items are continually replaced with
newer material. Fifteen dollars brings a
complete set of current printed aids, in-
cluding shipping costs. A list of these
printed aids will be sent to anyone who re-
quests it and sends a business-size (#10)
self-addressed and stamped envelope to
my California address. Licensing course
instructors are welcome to revise and/or
duplicate these items to suit their re-
guirements.

Photographs Wanted

Photographs 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 picture
must be returned. A free one-year CQ
subscription (or renewal) is awarded to
the one amateur whose picture | select
as the winner for the month. |If you are a
subscriber, please enclose the mailing la-
bel (or copy) from your latest CQ issue.
One award is made each month, no mat-
ter how many photographs are printed.
DX amateurs, who frequently work the
American Novice bands, are also urged
to submit photographs.

73, Bill, WeDDB
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AUGUST SPECIAL!

Kenwood PB-1 and
KNB-4 Replacement
Batteries. An Additional
10% OFF Orders
Received in the Month
of August

) o YAESU/MAXON CUSTOM MADE BATTERY ~;
AH PACKS & INSERTS
| CM2,PB2 7.2v @ S00MAH Look For Emg :g ?é: g EggmAH Made to your specifications. i
. CMS, PB5 10.8v @ 500MAH : FNE*TD{S] 7.2v @ 1000MAH |l"l'|’l'l.‘.|'l:l||.l'.':1'“:"'!I Ofterl o
. ?:;JSE%?151§DEE&H Next Month’s " same size case as FNB-12 KENWOOD INSERTS
. 11 PB-25—%520.00; PB-21—$13.75
| 96v @ 1200MAH SEPTEMBER Special’ PB.26—$20.00

(base charge only-1" longer)
1 Introductory Offer!
| SUPER 7S & 8S - $54-95 each

P4W 11v @ 500MAH - $22 63| ICOM INSERTS

p BP-5—§23.00; BP-3—$18.95 L
FNB2 11v @ 500MAH - §22.63 | oo 5823
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VHF UHF Trupn OSCAR
(the easy way)
TRANSVERTERS
6 Meter 2M IF $280.00
2 Meter 10M IF 280.00
220 MHz 10M IF 310.00
435 MHz 10M IF 399.00
RECEIVE CONVERTERS
6 Meter 10MIF $ 75.00
2 Meter 10MIF 75.00
2M(HP) 1OMIF 95.00
220 MHz 10M IF 085.00
435 MHz iOMIF 110.00
GaAs FET PRE-AMPS
B Meter T/R Switch $ 75.00

2 Meter T/R Switch 75.00
220 MHz T/R Switch 85.00 BENEF'TS FOR YOU
137 MHz (weather sat) 75.00 . _
QST, QSL Bureau, Awards, Low Cost Insurance, Operating Aids,
ANTENNAS Government Liaison and More—Much More!

137 MHz SXY-137 $ 90.00
R R AT o 'MEMBERSHIP APPLICATION
Circ. Pol. Harness 20.00 Name

435 MHz 70-MBM28 65.00 Street

70-MBM48 95.00 ,

70-MBM88 135.00 City ____ Prov./State PC/ZIP
?ggﬂmh:ﬁz q;gg_ﬁq;u gggg 525 in U.S. $36 elsewhere (U.S. funds) Licensed amateurs., or age 65 or over, upon submitting
1206 MHz 1206-LY 55'[}[] proof of age. may request special dues rate of 520 in the U.S. $31 elsewhere, in U.S. funds.

. . , , W Persons age 17 and younger may qualify for special rates, write for application.

Rices Slibieotie Change Mool briow iXelies For postal purposes, fifty percent of dues is allocated to QST, the balance for membership.
ALL ANTENNAS INCLUDE 50 ohms Balun  gutte Exoi
Send 75¢ (3 stamps) for detailed specs on all Xpires
i e Bank. No. Expires

Spectrum International, Inc. The American Radio Relay League

Post Office Box 1084Q
ﬂ Concord, MA 01742 USA 225 Main St. Newington, CT. 06111 USA
(508) 263-2145
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The Packet User's Notebook

CONNECTING YOU AND PACKET RADIO IN THE REAL WORLD

a feature by

BUCK ROGERS,
K4ABT

A Look At Our Beginnings

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.

Thare was a time when | 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 firedogs with anoth-
er log. | would stand there for a few min- |
utes to warm my body before | made the
dash for the little hamshack out by the
| old, faded, oil and red-lead painted barn.

In those next few moments, while
| standing by the fireplace, | would wonder
which State | would contact that morning.
Just maybe there would be more than
one. On some of those winter mornings |
would hear a Canadian or some remote
Caribbean Island station.

My old Hallicrafters "*Sky Buddy'' re-
ceiver was about to get another early
morning workout. In 1949 that old receiv-
er was a small cut above a Tuned RF
(TRF) or super-regenerative type. In addi-
tion, 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

TAPR Il or Clone

Macintosh S E

Pin 1 = DSR
Pin 2 = DTR
Pin 3 = Txd
Pin 4 = Sia 6Gnd
Pin S = Rxd

radio. | had removed most of the pencil-

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 (which also supported the
gourds for the martins, abird that kept the
nawks away from the chickens), this 7
walt wonder was my access to the world
of (however crude) “‘digital’' communica-
tions then and now. If you recall, CW was

packet. It was a beginning for all of us
who moved up the scale to this point in

digital world.

CW will never die. It will only change
“states.”’ | will hold CW as my first love in
amateur radio communications, but |

o506 Pheasant Ridge Drive, Warner Rob-

size ''stick resistors'’ and the foil-over- |

the forerunner of RTTY, ASCI|, and now ‘

. ’ . : |
time in a continually evolving analog-to- |

ins, GA 31088

Fig. 1- For the notebook, this illustration shows the Macintosh SE interfaced to the
TAPR Il clone.

won't try to impose it as a required ritual
or tradition that must! be followed just be-
cause | enjoyed the use of it.

A Matter of Personal Preference

There are those who will argue that CW
Is not, or was not, the digital beginning,
but look at the trends that have lead us to
our 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-

ginning. The key tothe index is, of course,
“‘non-voice. "

In 1959 | held a code proficiency certif-
icate for receiving 35 words per minute
and for three years running. Those days
are long gone as we move to yet another

. plateau in the world of digital communi-

cations. We now call it AX.25 packet radio!

Building on a Solid Foundation

Let's look at the building blocks of digi-
tal communications in ascending order.

Shown here is part of the impressive shack at K4ABT.
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| Here is a closer look at the antenna setup |
| ety clack louder.
|

at K4ABT s "‘packet ridge."’

Although some are a bit primitive, never-
theless they were part of our packet heri-
tage.

e Smoke signals.

* Hollow logs.

e Drums/tom-toms (animal skins,
stretched tightly over the open end of a
hollow log).

e Early railroad rails polarized as tele-
graph lines.

e | ater via telegraph lines reaching
from coast to coast.

» Relays with long and short spaces
between clicks and clacks.

» Spark-gap transmitters with keyed,
on and off AC primaries that resembled
the Russian Woodpeckers, with signals
from one end of the RF spectrum to the
other, including UHF.

e Then came the electron coupled os-

cillators that gave us the beginning of
true CW.

Since that time no single force has had
more impact onour society than the com-
munications industry. The reality that
looms ahead is the knowledge that it will
evolve even further. In retrospect, we
used every form of ingenuity to add to or
improve those communications systems
of yesteryear. In a very determined
sense, we seem to be driven to improve
our communications mediums. Thisdrive
in some way appears to be connected to
a "'want’’ or needtoreach out farther and

. farther. We may someday use the same

store-and-forward techniques to bridge

vast expanses of space, and in relation to

the speed of light, we will bridge time.
For the moment let’'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 click-

At the L & N railroad station in Attalla,

. Alabama, | 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). | 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 with his left
hand, and at 15 to 20 wpm and using a
hand key. He gave me my first exposure
to code.

| learned CW from the masters. | can
still hear the mark and spaces. Yes, | said
“‘mark and spaces."'' | relate to CW as the
beginning of the electronics digital era for
me. Although the protocol was different,
the long and short spaces were there,
even if it was much slower.

From the clack (long hold, dash) to the
click (short hold, dot) to the signal on, sig-
nal off via wireless methods of CW, we

Macintosh S E

STEPUPTO

|
ELREX

ANTENNAS
ANTENNA SYSTEMS

DAMAGE ?

Some of the WORLD'S finest.

TB4EC 10, 15, 20 Mtr.
TBSES 10, 15, 20 Mtr.
TB5EM 10, 15, 20 Mtr.
TBGEM 10, 15, 20 Mtr.

20M326 3 elem. 20 Mtr.
20M536 5 elem. 20 Mtr.
20M646 6 elem. 20 Mtr.

PacComm Tiny—-2

RxD 15M532 5 elem. 15 Mtr.

15MB45 8 elem. 15 Mtr.

10M523 5 elem. 10 Mtr.
10MB36 6 elem. 10 Mtr.

2MVS814, 2 Mtr. phased

Prices Subject to Change.
All Pricas FOB New Jersay

" B =
dhic /g 7 ¢
Signal Ground

> 4 3

OMO=-—279 X0O0M rrrd

[ ]
| CTS/DIR I :
Pin 1 = DSR
Pin 2 = DTR
Pin 3 = Txd
Pin 4 = Sia 6Gnd
Pin S = Rxd

Fig. 2- Also for the notebook, here are the PACCOMM Tiny-2 TNC and Macintosh SE.
Note: DTR is used similar to CTS for hardware handshaking.
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have somehow made the transition to the
high technology of the now-popular error-
free AX.25 protocol.

Between these two worlds of commu-
nications lie the vast amounts of trial and
retrial, test and retest, experiment and
more experiment. Slowly we progressed
with each step from telegraph to teletype
(called TTY in the early days). The print
mark and space were controlled by a cur-
rent-on/current-off loop. The wireless
adaptation of TTY was known as radiotel-
etype, or RTTY.

In those days 60 wpm was the industry
standard for RTTY,and AFSKwasthenas
now 2125 Hz and 2295 Hz withthe 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, | can now give a brief discussion of
how we are able to create letters and
symbols using the many methods of de-
veloping “‘marks’ and ''spaces."”’

To begin with, here is a simplified ap-
proach to why we have 170 shift for RTTY
60 and 100 wpm, 200 Hz shift for 300
baud, and 1000 Hz shift for 1200 baud.

Now my next slip of the typing finger
may really put your brain into high gear. It
just so happens that it doesn’t really mat-
ter which tone is used for mark and which

for space in packet. The packet method
of returning ones and zeros is accom-
plished in a slightly different manner. A
change from one tone to the other ren-
ders a ''zero,”" while no change in tone
signal gives a ‘‘one.’’ This is called NRZI,
or Non Return to Zero Inverted, meaning
a form of bit coding in which a zero bit
causes a change in state, and a one Dbit
will renger no change.

The standards vary, but for the most
part we will use these for reference pur-

pOSes:

e RTTY 2125 Hz mark and 2295 Hz
space (170 Hz shift).

¢ 300 baud 1600 Hz mark and 1800 Hz
space (200 Hz shift).

e 1200 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 | given you all
this background to digital communica-
tions? Well, | really want the newcomers
to packet radio to love it and enjoy it as
much as | do. Moreover, | think the brief
history of this wonderful mode of commu-
nications that we have just covered will
enhance your appreciation for this rapid-
ly expanding ‘‘hobby"’ of packet radio.

A Moment for The HF Packeteer

Don’t feel that VHF packet is the end of
the line for you. Although there is lots of
fun and plenty of BBSes on VHF, there is
an even larger packet world on HF.

Look over this list of HF packet fre-
quencies. It is rapidly expanding.

3630 kHz (some evening activity)
3642 kHz (some evening activity)
7093 kHz (most active 40 meter freq.)
7097 kHz

10147 kHz

10149 kHz

14101 kHz

”GUARM TEEDTO OUTPERFORM”

...OR YOUR MONEY BACK!

HAM 10:-.

The "Ham 10" ten meter antenna is designed and manufactured by American
Antenna, makers of the world famous K40 Antenna. With a power handling
capacity of 1500 watts and 2 band width of 1.5 mhz between 2:1 SWR points

the "HAM 10° is the perfect compliment to all single-band ten meter rigs.

The stainiess steel base of the "HAM 10° s supplied with an
adjustable trunk lip mount. Also available Is an optional adaptable

heavy duty magnamount.

(? HANDLES UPTO 1500 WATTS!

(® METALPLAS CONSTRUCTION.

(3) 30° ROTATION OF BASE.

(@ STAINLESS STEEL WHIP AND BASE.

(® MOUNTS ANYWHERE ON ANY VEHICLE!

(® FULLY ASSEMBLED WITH 18’ 0f RG-58 COAX.
(@ COMPUTER DESIGNED ISOLATION CHAMBER.

For A Free Brochure, Call:
1-800-323-5608

IN IL. 1 800-942-8175
...(Or Write) AMERICAN ANTENNA 1500 EXECUTIVE DR. ELGIN, IL 60123
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14103 kHz (very active, almost 24 hrs.)

14105 kHz (good QSO frequency)

14107 kHz (all the BBSes you will ever need)

14109 kHz (BBS traffic forwarding, full time)

14111 kHz (STA and experimental use)

28103 kHz (Novice and Tech, 300 baud fre-
quency)

28105 kHz (most used 10 meter packet 300
baud freguency)

28195 kHz (1200 baud packet “'LSB")

28205 kHz (1200 baud packet “LSB" with
some BBS activity)

With 10 meters open almost every day,
and the expanding of packet to all paris of
the world, the DXer will find an abun-
dance of packetinevery part of the globe.
| have already worked many ZLs, in New
Zealand, and | 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 to the XYL that it is a very inex-
pensive modem) and go for the gold.

Meanwhile, be aware of the require-
ments and pitfalls revolving around digi-
peating through another station to a
country which is not part of the FCC third-
party agreements. Refrain 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. QS0O, yes. Third-
party traffic, no. Following is a list that |
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, Hl Domini-
can Republic, HK Columbia, HL9 Korea,
HP Panama, HR Honduras, JY Jordan, J3
Grenada, J6 St. Lucia, J7 Dominica, J8
St. Vincent, LU Argentina, OA Peru, PY
Brazil, TG Guatemala, Tl Costa Rica, VE
Canada, VK Australia, VR6 Pitcairn |s-
land, V2 Antigua and Barbuda, V3 Belize,
V4 St. Christopher/Nevis, XE Mexico, YN
Nicaragua, YS El Salvador, YV Venezue-
la, ZP Paraguay, 3D6 Swaziland, 4U1ITU
ITU Geneva, 4U1VIC VIC Geneva, 4X lIs-
rael, 6Y Jamaica, 8R Guyana, 9G Ghana,
9Y Trinidad and Tobago.

Thanks For The Nice Words

| met many readers of “The Packet
User's Notebook' at Dayion this year,
and | was warmed by the sincerity of
those of you who expressed how much
you enjoy my column. | want to say
thanks to each one of you who stopped by
the CQ booth. | hope to hear from more of
you, and I'm looking forward to seeing
you at other hamfests such as the up-
coming Shelby, North Carolina and Stone
Mountain/Lawrenceville Hamfests (just
north of Atlanta, Georgia). The kind re-
marks and constructive dialogue you
give me in your letters and at the ham-
fests help me make future columns even
better. | am sincerely grateful to you for
your support. Until next month, happy

packeting!
73, de BuckK4ABT




THE SMILEY ANTENNA CO.

THE HAND TUNED PERFORMANCE SYSTEM
FEATURING PORTABLE RADIO SIMULATION TUNING

¥

Elactrical
/‘ Maximuym Power.......... 50 Watts.
Freguency Hange_ .. 118-832 MHz
impadance. Matched to the Poriable
Specialized Tuning
THE I’UHI' o dlh‘ TENMNA Available.
Mechanical

Coatling Material . A Dipped in Synthelic
Rubber 1o Seal and Webb
Coil, Frevanting
Distortion

B8 1. PVC Covering
2 Mil-Spac MPO-2000_ A
Solvent and Acid
Hesistant Covering

&

“Quality through Technology"”

A Helicel Wound Hardanad
Stenl Wira Copper Plated-
for Lower Resisiances and
Higher Velocity

B .125 dia High Carbon
Stesi, Bias Wound

Radiating Element
Flaxibie Shaft Core-
Plated.

|l|l|Hl||

R TE e

Available from Available from Available from

136-174 MHZ 210-250 MHZ 440-470 MHZ
FOR DEALER
AR CALLG619-579-8916

SMILEY ANTENNA CO., INC.
408 LA CHRESTA HEIGHTS ROAD, EL CAJON, CA 92021
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Virginia Beach Hamfest
Tidewater Amateur Radio
& Computer Fair
Virginia Beach, Virginia
September 16, 17, 1989

e Major Commercial Exhibitors And Dealers
e Spacious Indoor Flea Market

* ARRL Forums

¢ Ladies’' & Childrens’ Programs

e SWL Forums

* DX Forums
* Excellent Food Service s G

» Held at the Virginia Beach Pavilion (Exit 80 off |-64)

* Plenty of FREE Parking

e Major Tourist Attractions Close By, Norfolk
Naval Base, Williamsburg, Busch Gardens,
Harbor Cruises, etc.

General Admission (for BOTH days) $6.00
Advance Purchase Tickets ONLY $5.00

(Send SASE—Make Check Payable To:
Tidewater Radio Conventions)

Ticket, Flea Market & General Info: Commercial Exhibitor Info:
Manny Steiner Lewis Steingold
3512 Olympia Lane 3449 Dickens Drive
Virginia Beach, VA 23452 Virginia Beach, VA 23452
(804) 340-6105 (804) 486-3800

HAM IT UP AT THE BEACH!

CIRCLE 176 ON READER SERVICE CARD

THE ROTATOR!

New From

OR-2300 (Prototype shown)
Introducing a new generation in rotators!
Orion’s intense research and development has
produced a rotator for today and into the
Twenty First Century.

HIGH PERFORMANCE FEATURES

e Proven Worm Gear Drive

e Compact—Fits Popular Towers

e Flex-Mount

e Built-In Thrust Bearing

e Massive Mast Clamps

e Standard Hole Pattern

e Self-Centering Guide

e Stainless Steel Hardware

e Made In US.A.

e 1 Year Warranty

e 35 Square Feet

e Easy Reading Control Box
AND MORE!

For More Details Contact Your
Local Dealer Or Orion

ORION

BUSINESS

INTERNATIONAL, INC.
™

P.O. Box 9577 Canoga Park, CA 91309 USA
Tel: (818) 888-4927 Fox: (818) 888-5112 Telex: 697-4899
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Awards

NEWS OF CERTIFICATE AND AWARD COLLECTING

The Story of the Month for August is:

Clarence Willis, Jr., KJ4EJ
USA-CA ANl Counties #599, Mixed,
12-15-88

“|was very pleasedto receive USA-CA
All Counties #599 on December 15, 1988.
It was a great Christmas present from all
the many, many friends | 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-CA All Counties #600 on
December 16, 1988,

"It was only ‘right’ that Bill should be
the one to give me my last county to com-
plete USA-CA, for it was mostly his en-
couragement that got me into ham radio
in the first place.

“Unlike Bill, who had been a ham for
many years, | did not enter the hobby until
after | retiredonJanuary 4, 1984. | always
used the excuse that | was too busy with
my work and other hobbies to take the
time to seek a ham license.

“Iwas bornin Wilmington, Delaware in
1928, so you can now do a little math and
learn that | was in my late fifties when |
first obtained a license. | lived in Dela-
ware until 1976. In 1953 | was appointed
Postmaster of Laurel, Delaware, and in
1973 | 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. | 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-
tered the picture, unless | was visiting
KC3YT, where | had to listen to all the
‘chatter’ from his radio to have a conver-
sation with him. After my transfer to Wil-
mington, where Bill lived, my visits to his
home increased and my interest in radio
began to blossom.

“In 1976 | was transfered again, this
time to Harrisburg, Pennsylvania, where |
was appointed Director, Finance Divi-
sion of the Harrisburg Management

333 South Lincoln Ave., Mundelein, IL
60060

Willis, KJ4EJ, USA-CA 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, | was detailed to head a Revenue

Protection Team responsible for protec- |

tion of revenue through verification of op-
tional bulk mailing and acceptance pro-
cedures. This position required extensive
travel to the large mailing firms across
the state of Pennsylvania and left little
time for my hobbies.

“In the summer months of 1981 and
1982 | was detailed to Postal Headquar-
ters in Washington, DC to assist in the
writing of a Manual on Budgeting, for use
by the Management Sectional Centers.

“In the summer of 1983 my wife, Sue,
and | moved to Florida. | retired in Janu-
ary 1984 from government service. My
new neighbor turned out to be AA4HL,
Chet, an avid CW operator, also retired
and formerly from Massachusetts. Chet
again sparked my interest in amateur ra-
dio.

“With two ‘hams' now encouraging
me to get a license, | finally decided that
perhaps | was not 'too old’ to learn the
code and perhaps | could pass the theory
tests. My daughter Nancy was now living
in Utah, and a planned auto trip tovisit her
and her husband provided me with an op-
portunity to study while enroute. | took a
few letters of the code each day and be-
gan the process of memorizing them. Af-
ter about the third day | was beginning to
spell out, in code, the signs along the
highways. By the time | arrived back in
Florida | felt confident | could pass the
code test. | took the test and was on my
way. | obtained the call KB4LXI, later ad-
vanced to N4LOU, and finally became
KJ4EJ. Perhaps | can attempt Extra class
now that the USA-CA All Counties num-
ber is behind me!

a monthly feature by
DOROTHY JOHNSON, WBYRCY

“Inearly 1985 | found the County Hunt-
ers and was immediately addicted. Joe,
W5UJO, was net control and gave me my
first information 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. | was attempting to de-
termine the cause of this ‘pile up’ and
threw in my call thinking | was working
some rare DX. Joe later gave me the par-
ticulars about the USA-CA Award,

| am proud of every entry in my Coun-
ty Record Book, but | am especially proud
of my entry for Maricopa County, Arizona,
which was obtained while working off net
frequency, from K7UGA, Senator Barry
Goldwater. This is one of the few non-mo-
bile contacts that | allowed to remain in
the book.

“In June 1988 | 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, | ar-
rived home with only 33 to go. KC3YT had
about 70 to go, but in a short time he had
caught un with me. When we were both
down to about ten counties or sotogo, 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
thenwe beganto realize that just perhaps
we could finish together. Bill, KC3YT,
drove to a few that | needed in Ohio and
Tennessee on the way to the Manches-
ter, Tennessee convention of MARAC,
and | had driven to a few that he had not
worked. As it turned out, John, KOIFL,
drove over a hundred miles to get me my
next to last, which was in lllinois.

“KC3YT was now also down to justone
to go. | drove north and Bill drove south to
Rockingham County, North Carolina,
where we made contact onthe net, giving
each other his last county from positions
about 4 or 5 miles apart.

“| 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-
esttoget. | told himthat 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 when you start thanking the
many hams who helped you finish up, be-
lieve me each and every county contact
is equally valuable. Thanks for every one
is extended at this time!

“What will | do now? Welll | have fin-
ished four states now toward the Master
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USA-CA Special Honor Roll

Ed Tynan, W7HRD
All Counties #614, All SSB Mobiles
4-5-89

Victor Brosnan, ZL2ACP
All Counties #615, Mixed, 4-6-89

Bill Fourt, NFOA
All Counties #616, Mixed, 4-27-89

USA-CA Honor Roll
3000 1500
WTHRD 645 WTHRD 876
ZL2ACP 646 4Z4DX 877
NFIA 647 WOAWP B78
2500 1000
W7HRD 720 WT7HRD 1062
WATUDH T21 UP1BZO 1063
DLaYC 722  IQAOQF 1064
NF3A 723 WOAWP 1065
2000 500
WT7HRD 787 JB7CD 2323
NF3A 788 F&BFI 2324
W7HRD 2325
UP1BZ0 2326
WRAWP 2327

The total number of counties for aredit for the United States of
America County Award is 3076. The basic award lee for sub-
scribers 1o CO is $4 00. For nonsubscribers it is $10.00 Initial
application must be submitted in the USA-CA Record Book.
which may be obtained from CQ Communications, 76 North
Broaoway, Hicksville, NY 11801, US A for $1.25 To quality
far the special subscriber rate please send a recent CO mail-
ing label with your application. To be eligible lor the USA-CA
applicants must comply with the rules of the program as set
tarth in the revised USA-CA Hules and Program dated April 2,
1985 A complete copy of the rules may be obtained by send-
ing an SASE 1o Dorothy Johnson, WBSRCY . USA-CA Custodi-
an, 333 South Lincoln Avenua, Mundelain, IL 60060, U5 A. DX
stations must include extra postage for airmall reply

County Hunter Award, and have also fin-
Ished my first state for the second time

around, working KC3YT on one of his |

trips through Delaware's three counties.
Looks like it's ‘Let’'s Do It Again.' This
time, if | get it all done, hopefully some
ham will be surprised when | tell him,
'That was my last county for the whole
ball of wax."' | know of no better way to

keep intouch with the many friends made |

during the past several years in attaining

this goal. It's my turn to put out some |

more counties on the air for others.
“Thanks to all who have given me
counties over the past several years or
assisted in any way. Special thanks go to
the most tolerant of all, my wife, Sue, who
did so much of the logging and never
complained (too much) when we depart-
ed off course to get that one county that

had not been run recently. 73's and Good |
- Awards Available

Hunting!—Willis."”’

Awards Issued
Ed Tynan, W7HRD, was awarded a ful-

ly endorsed certificate when he filed his |

Elemer Bielik, HASRE, and daughter, who

no doubt helped him become the first am-

ateur operator in HA-land to reach the
USA-CA 1000 and 1500 levels.

good application for USA-CA All Counties
#5614, USA-CA 3000 #8645, USA-CA 2500
#720, USA-CA 2000 #787, USA-CA 1500
#876, USA-CA 1000 #1062, and USA-CA
900 #2325, AllSSB Mobiles, dated 4-5-89.

Victor Brosnan, ZL2ACP, completed
the collection of his confirmations and re-

ceived USA-CA All Counties #615, and |

USA-CA 3000 #646, Mixed, dated 4-6-89.

Bill Fourt, NFSA, completed his paper-
work and claimed USA-CA All Counties
#8616, USA-CA 3000 #647, USA-CA 2500
#723, Mixed; and USA-CA 2000 #788, All
Mobiles, all dated 4-27-89.

Stephen E. Press, WA1UDH, received
USA-CA 2500 #721, Mixed, dated 4-7-89.

Werner F. Brill, DL9YC, added a gold
seal to his USA-CA certificate by claiming
USA-CA 2500 #722, Mixed, dated
4-10-89.

Dov Gavish, 4Z4DX, received his gold

- seal for USA-CA 1500 #877, Mixed, dated

4-18-89.

Alvin B. Unruh, WQAWP, made a big
step by claiming USA-CA 1500 #878,
USA-CA 1000 #1065, and USA-CA 500
#2327, All CW, dated 4-27-89.

Headquarters Station of KPI Radio
Club, UP1BZO, received USA-CA 1000
#1063, and USA-CA 500 #2326, Mixed,
dated 4-8-89.

Giuseppe Loreti, IDAOF, added a gold
seal to his unique record by claiming
USA-CA 1000 #1064, All RTTY, #1 RTTY,
dated 4-24-89,

USA-CA 500 certificates 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,
UP1BZ0O, USA-CA 500 #2326, Mixed,
4-8-80.

Alvin B. Unruh, WOAWP, USA-CA 500
#2327, AlICW, 4-27-89.
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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 alphabetical |

New Jersey All County Award offered by
the Jersey Shore Amateur Radio Society.

list of the counties, with station worked,
date of contact, frequency, and mode.
The list is to be attested to and signed by
two licensed amateurs and accompanied
by $1.00 (or 3 IRCs for DX stations) to cov-
er handling and postage.

Application may be made (and the cer-
tificate will be sent) with a verified listof 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 will
be sent with both seals attached. Applica-
tions may be sent to Jersey Shore Ama-
teur Radio Society, P.O. Box 295, Toms
River, NJ 08754-0295, or directly to Wil-
liam B. Kelly, N2GOI, JSARS Awards
Chairman, 733 Princeton Avenue, Brick,
NJ 08724.

Punto Fijo DX Club Award. The Punto Fijo
DX Club offers this award for working
club members. The award is free. To
qualify, work three stations from Punto Fi-
jo and send GCR list with $2.00 or 6 IRCs

LTI e PERNWTADG [YENSCls CATTE &S TCmza i
LAY CTMESNTATHE DWW © TR mleEd e o

Punto Fijo DX Club Award available from
the club in Venezuela.

Say You Saw It In CQ

August1989 e CQ e &7




CW County Hunters Honor Roll oy A
Following is the annual listing of CW County Hunters showing confirmed CW contacts as H & s
: of January 1, 1989. The list is courtesy of Buster Boatman, NOCKC.
#1 WBRSW #7 NGOT #13 K3LK
2 W2MEI #8 WBDODS #14 W3HQU (2nd)
| #3 KASA #9 N2RT #15 K7EQ
F4 W1JTD 10 W1AQE #16 KBMW
#5 W3HQU #11 N5QQ #17 WENNV
#6 W3ARK #12 WABVJP #18 NOCKC
| w7GHT 3075 W2FXA 2955 W2CUE 2622
WABVJP 3075 (2nd) WA4KER 2946 W6ISQ 2500
WTIEU 3071 WB1EIL 2942 VE3KZE 2246
| W2EZ 3071 N7TT 2927 KA1CLV 2235
WOFBB 3071 KN4Y 2925 W3XE 2175
K8KIR 3066 WB2ABD 2894 W6CF 2104 Venezolano.
WT7HZL 3061 K7GJZ 2840 W3DYA 1803
W2RPZ 3059 W8aWVU 2818 WOAWP 1799
NFOX 3056 AKZ2H 2807 WOIZV 1734 # 4
N2CWG 3047 WBYL 2802 K2PF 1727 E;gtfrqﬁ'ﬂip?rgff Egﬁrz'u E;?azass-hc%ae
WSlIF 3040 W3HQU 2795 (3rd) WASQNT 1670 awards are free; 'a ifee is Ieviefi tl:.::- ::tnver
WOMYY 3033 VE3IR 2793 WSO0BT 1258 !
NOCYB 3022 WD9BCG 2793 WABYWK 1214 postage. |
KATHB 2990 WD4SIG 2773 WA4HSA 1194 YV9 Award: Work nine of the ten call
W3EYF 2989 KS7T 2769 NN7A 936 areas of Venezuela. Send GCR list with
WC5D 2968 WETZD 2748 G4KFT/W3 933 $5.00 or 40 IRCs for postage to the ad-
WI1TEE 2959 WOCRN 2745 NZ2FKE 841 dress above. Separate awards will be is-
W5SVGF 2856 NSDR 2636 WBENNV 311 (2nd) sued for mode or SWL, regardless of
band.
| | YV100, YV200, YV300: Work 100, 200,
to cover postage. Separate awards will | 4102A, Falcon, Venezuela, SA. or 300 YV stations. The same station may
be issued for bands, modes, or SWL. Radio Club Venezolano Awards. The Radio | be worked on different bands, but the
. Send applications to Cedric Puchalski, | Club Venezolano offers the three follow- | contacts must be on different days. Send
YV1CP, Punto Fijo DX Club Award Man- | ing awards. All applications mustbe sent | GCR list with $5.00 or 40 IRCs for postage
ager, Apartado Postal # 3, Punto Fijo, | to Radio Club Venezolano, Comision de | to the address above. Separate awards

o = KRP-5000 Kenwood TH-75A

AND VALUE The Kenwood TH-75A dual band [T

WITHOUT COMPROMISE R E P E ATE R - features 2 mand 70 cmin one compact

package. Dual LCD display, full duplex
operation, tone alert, ten multifunc-
tion memories, multi mode scanning

TN plus many more [eatures. Comes with
\ 2 Meters @m i - -~ antenna, PB-6 nicad and charger.

Word is spreading li;:l-lt Al s hZEEE
rm?tlll}':;m and value. Not GE, not even Motorola.” el Only $469.99 (+$5 UPS)

AF performance really counts Enjoy high performance opera- = | Order #CQ-2179
in tough repeater environ- tion with: remote programmabil- __
ments. so the KRP-5000 ity, sequential tone paging. » EXTRA PB-6 Battery only $19.99
receiver gives you 7 helical autopatch, reverse autopatch, with purchase of TH-75A.

resonators, 12-poles of IF m-number_autumal. rgmute Limil one per purchase while supply lasts.
filtering, and a precise squelch setting, status inputs, .

Schmitt trigger squeich with control outputs, and field- -

automatic threshold switch-  programmable Morse messages Informative Catalﬁgs

ing. The transmitter gives AMATEUR CATALOG SHORTWAVE CATALOG
you clean TMOS FET power. Call or write for the full ’

This 48 page catalog covers 52 pages of everything that

?;:m::.m =g all major lines of ham gear is new for the SWL, includ-
including Kenwood, lcom, ing receivers, portables,

:E:thr:mm Yaesu, AEA, Kantronics, antennas, rrry & rax decod-
(508) 372-3442 and Hustler, With prices!  ers, books and aceessories.

Telex: 4932256 KENDECOM Only $1 Postpaid Only $1 Postpaid
Fax: (508) 373-7304

* H Universal has been
The first choice in UﬂlVEfSEl Hadlﬂ sl aa T BN !
Transmitters - Receivers 1280 Aida Drive DEDL CQ serving the ham com

Repeaters munily since 1942,
Repeater Controllers Reynoldsburg, OH 43068 | We are an authorized
KRP-5000 Repeater shown Power Amplifiers Toll Free: 800 431-3939 dealer and service

with PA-100 Amplifier Voice Mail Systems In Ohio: 614 866-4267 fl;cnlt:r I'Sr‘f Kenwood,
. com and Yaesu.
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| YV100 Award offered by the Radio Club
Venezolano.

will be issued for mode or SWL, regard-
less of band.

DX100, DX200, DX300: Work 100, 200,
or 300 different 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, regardless of band.

Hameenlinna 350 Years Award Competition.
Hameelinnan Radioamatoorit ry. is spon-
soring an award competition to celebrate
the 350th anniversary of Hameenlinna
City. The award is available to all licensed
amateurs and SWLs.

.~ To qualify for the award, amateurs

must work stations from Hameenlinna in
the period 1 January 1989 through 31 De-
cember 1989 sufficient to accumulate at
least 350 points. Hameenlinna stations
are identified as OH County 309 (in CW,
OHC 309). Scoring is as follows:

Station/Points DX-MPL  Frequency MPL
OG3AA/100 OH-1 HF 1
OH3AA/SD EU-2 VHF 2 (OH 1)
OH3/25(0OHC 309) DX-3

The special callsign OG3AA was used
In the period March 20 through April 2,
1989, and will be used again in the period
September 11 through September 24,
1989.
. Astation may be worked only once per

band. QSOs via repeaters are not accep-

table, except for QSOs via satellites.

Applications must be mailed before 31
December 1990 and must show exact in-
formation for each contact as follows:
Station worked, date, time (UTC), report
sent and received. Send application with
fee of 10 IRCs or $5.00 U.S. to Hameen-
' linnan Radioamatoorit ry., PL 7, SF-
13101 Hameenlinna, Finland.

Notes

Oops! My mistake. In the April column
we credited Pedro J. Allina, HK1JJH, with
USA-CA 1000 #1046 and USA-CA 500
#2296. Pedro's call is HK3JJH, not
HK1JJH. Excuse me, Pedro.

73, Dorothy, WBIRCY

B —
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DUAL BANDER
2 METERS /70 CM

switching

amazingly low SWR
\ Very strong magnet with
15' coax and a PL259 installed
<f3‘c-x__ *Only 21*highl
= $19%

Add *3= for BNC installed

AT YOUR DEALERS
OR SEND CHECK, M.O., VISAOR MC TO:

LAKEVIEW COMPANY, INC,
RT. 7, BOX 253
ANDERSON, SC 29624
(803) 2266990

ADD *3* PER ORDER FOR SHIPPING

Catalog Avalable - Dealers Weicome

*Individual elements, resonant on
each band provides auto band

«1/4 wave on Z2M. 34 wave on
440mhz with GAIN! And

HANDLING

Duping, Beam Headings, user selected opt
(Dual FD or HD required) PRICE: $39.50

HAMRAD

MS-DOS SOFTWARE for the SERIOUS AMATEUR

DSK4 - HAMRADs all new QUIKLOG, ts the ultirnare
TSR POP-UFP Log Book and Beam Heading Sysiem.
wons & more!

DSK1

Checking. QSL CARDS & LABELS direct

- ENHANCED LOG BOOK with Dupe

BEAM HEADINGS by Prefix, Grid Square or Lat/Lon.
DXCC & BEARING LISTS and more. PRICE: £25.00

from Logs.

ui®

S2.50 USA - $4.50 Foreign. SASE for info.
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9027 SLEEPING BEAR RD

DSK3 - A1t pSK1 programs plus CONTEST LOG with
witra fust Dupe Checking. Auto ITU & CQ Zones, Country,
Serial # and SUPER-LOG, = full featured, rapid entry,
multiple Dupe checking Log Book. This Disk hay it all’
(Dual FD or HD recommended) PRICE: $50.00

360K standard formai. 34" 720K $2.00 Additional.
Specify disk, format and EXACT Latitude-Longitude and
Calisign. VISA/MC inc. # and exp. date. Include P&H:

SKOKIE, IL 60076

Please send all reader Inquiries directly,

& DC to #0MHZ

» DC to T00MHz

HITACHI SCOPES AT_ DISCOUNTII PRICES

* Dual Channai
s CAT Readoul
« Cursor Meas

« DC Dtfset

=« Al Magnitigr

= Compact Sire

| st s1505

$1,325

¢ Dual Channel
* Dalayod Sweap
¢« CHT Raadout
* Swoep Time
3 = Ayloranging
= Trigger Lock
a 2V Sensitivity

20MHz Dual Trace Oscilloscope

All Hitaghl scopes include probes, schematics
and Hitachi's 3 year guaranty on parta and
labor. Many accessories available for all

W T OO 1 DORA

M0-1251

& §" CHT
& Byily in

COMpoenent 1Sxier

* TV Sync

X-Y Operation

¥V-1150  1VSOMHE

Tmy sand, Deigyed Sweep, DT Oftset, vart Moge Trigged
im sens. DC Offsed Vet Mods Triggar, AN Misg
imy sens, Delayed Swesp, DC Oftsel, AN Mag
dmy sans, Dalayed Sweep, GAT Readoul
. amV sons, Delayed Sweep, CAT Aeasdout, Cursor Moas
,1miV gane, Dalsyed Sweap, CAT Raadout. DVM_ Counied
imy =eny Deiayed Swesp Cursor Maas, OV, Counier

BOMH
100MHz

SCOPE PROBES
P-1 B5MHz, 1x, 10x
$19.65
P-2 100MHz, 1x, 10x
$23.95
Fits ail scopes with
BNC connector

FENCE  SANTE
j Plem (L T’
1S e 150
| T oml b 130
1085 0268 §70
FiAfD XIS
L Dad  E280
52 skt AR

35MHz Dual Trace Good to SO0MHz

$495
M0-1252

* High luminanca 6~ CRT

s TmVy Sansitivity

= BV Accaleration Vollage
# 10na Riza Time

& X.¥ Dperation » £ Axs

* Deimyed Triggering Sweep

Top qguanty scopss al a vary neasonable price Contains all gesired faatures. Two T, 10x probes, Siagrams and manual. Two year guaranies

Autoranging DMM
M-5000

$45

§ Functions
Wiy RS
Ciats Mol

Ty % ekl BOC
e cigie LOD

05%

Trus RMS 4%

- Diglt Multimetar

DT AEcuracy
1% Resislance
wnth Friéeg Counters
and oelune Case

Multimeter with
Capacitance and
Transistor Tester

$55 cm-1500

Raads Volts, Ohms,
Currernt, Canaciinrs,
Trarsmtors and

Diocles wilh Case wiih case

Digital Capacitance Mater
. CM-1550

$58.95
9 Ranges
1p1-20.000utd
5% basic accy |
Zero controd

Digital LCR Meter

Eam|  LC-1801
- 3125

LT
Cosly 10842008
Caoa pd- 200ed
Ran O

AC Clamp-On
Current Adapter

ST-265
22

10004 AC
Waorks with
most DM | 15

[

Bench DMMS

M-a500
35 gl ‘125 4V gt 51?.5

0%% sccy

SOLDERING STATION | Solderless Breadboards
TEMPERATURE CONTROLLED| m
30

SL-30 :
WJ 1,100 pins $15

Digital display 2.170 pins §25
B 3R

Temp rangs
J00F-900F 7.060 =ons $39
ALl hgwe Codor

F mOea ™
Grou - todes Doty

A

Wide Band Signal Generators

56-9000 $129
RF Fragq 100K-450MHZ
AM Modulation of TKHZ
Variable AF output

S5G-9500 wilh i

Displey
and 150MMz Freg Cir 5248

3% Digit Probe Type DMM
&

Provifes o0 10 80y wilve
From 1HI to 1HT
AN o Fl Sty

with GEilEr=as
g SRl

Corwemant) one Band operalion
Meagures DO ALY Ot

$28.95| |

0 Reasior Blas

4T ofum o 1M & YODK pot
T Capac o Bloa
47pt 1o YOMFD

XP-785
$249

0-20V af 1A
0-20V atl 1A
BV at 54
Fully Ragulated, Shorl crcull prolected eith

& Lendl ol ) SeDM S suPpines

XP-560 with Analog Msters $175

Digital Triple Power Supply

$59.95 |5 Year
Warranty

2200 at 24
B— 12V at 1A
Fully regulated and 5V at AA
shor circull protecied 5V at SA
XP-575 without meters £39.95

Four-Function Frequency Countars
F-1000 1.2GH

$259
F-100 120MH

Fraguency. Panod, Tolalire, sfrﬂ
Saif Thack with High Stabiiired Crystal Oven
Oscillaior, B digit LED dispiay

WE WILL NOT BE UNDERSOLD!

UPS Shipping: US 5% -
($10 Max) IL Ras.. 7% :H_ s g

GF-8016 Function Generator
with Freq. Countar

Sing, Squars, Triangla
Pulse, Ramp, .2 to 2MH2
Freq Counter .1 - 10MHZ

BF-8015 without Freq. Meter $178

C & S SALES INC.

1245 Rosewood, Deerfield, 1L 60015
(8DD) 292-7T711 (312) 5410710

« S T0OMHz Moiherboand
= Expansian Slois
sMath Comprasaor Siols
0K F1|J|':||:|-]- Chiiwa

¢ 4T Style Keyhoard
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10MHz XT 100%: IBM*

Compatible

$595

MODEL
PC-1000

*T5AN Power Suppn
« 256N RAM

Expandatiie (o G0
= RONDO o Monitor
sMonographie Vides Cerd
sPgiallel Printar Por

FREE spreadsheet and word processor

3.3MS DOS and GW Basic add $75

15 Day Money Back Guarantee
2 Year Warranty

WRITE FOR FREE CATALOG




WACOM

DUPLEXERS

Owr Exclusive Bandpass-Resect Duplexers
With Our Patentad

B, B, CIRCUIT® FILTERS

Models avallable for
all commarcial and
ham bands within the
frequancy range of 30

WACOM

PRODUCTS, INC.

P.O. BOX 21145
WACO, TEXAS 76702 - B17/848-4435
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HAM RADIO LICENSE
SELF STUDY GUIDES

It is easier than ever to become a ham ra-
dio operator! All of the questions and
answers that appear on all amateur radio
license examinations are known and pub-
lished! All manuals contain all word-for-
word questions, multiple choices with cor-
rect answer identified. 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 shipping charges each)

ALL 5 MANUALS (postpaid) $22.95
MORSE CODE TEST PREPARATION

The Code Teacher (0-5wpm) $9.95

(2 cassettes tapes - add $1.50 shipping)

3-15 wpm (Speed Builder) $4.95
13 wpm Test Prep Tape $4.95
12-22 wpm (Speed Builder) $4.95
20 wpm Test Prep Tape $4.95
(plus $1.00 shipping charges per tape)
ALL 6 TAPES (0-22 WPM) $29.95
(Six tapes 0-22 wpm shipped postpaid)
ALL MANUALS/ICODETAPES 549.95|

All orders shipped same day received.
Credit card phone orders - 10 am.-2 p.m.

WS5YI MARKETING
P.O. Box #565101 » Dallas, Texas 75356

Tel: (817) 548-9594

CQ BOOK SHOP

Vertical Antenna Handbook, 2nd ed

by Paul H. Lee. NGPL

Out of print for several years, this classic has been reprinted
with ypdates, including 2n agéendum on antenna design for
160 meters. Other sections include feeding and malching
short verticals, ground effects, and much more 139 pages
paperback, $9.95. Order #H208

The Radio Publications Group—The '‘Bill Orr Series’’
These easy reading classics belong in the library of any active
nam Lgaded with practical how-to information, with tabies
charts, and formuias arranged for handy reference

Beam Antenna Handbook, 200 pages. paperback. $11 95
Order *H143

Wire Antennas, 192 pp . paperback, $11.95. Order #H144
Antenna Handbook, 192 pp. paperback. $11 95 Order
H145.

Cubical Quad Antennas, 112 pages, paperback 39 95
Order #R1456

Verlical Anlennas, 192 pages. paperpack, 3510 95 Oroer
*H303

Interference Handbook, 247 pages, paperback
Order #H172

§11 .05

Packet User’s Notebook

By Buck Rogers, K4ABT

Available Now!

The Shoriwave Propagalion Handbook. 2nd ed

by George Jacobs, W3ASK. and Theodore J Cohen. N4XX
A new. revised edition of the popular guide to all your propa-
gation needs Coniains up-lo-the-mmute information and
charts, and gquides you Ihrough producing your Own propa- |
gation data. 154 pages, paperback, §9.95 Qrger #H137

Ameco Novice Code and Theory Package

A complete training package containing the 128-page Novice
theory course and a B0-minule code casselle

$3.95_ Order #HD24

Ameco Amateur Radio FCC Test Manuals

=ach book contains the latest FCL VEC test questions, plus
ARAL multiple-choice answers lollowed by a complete, sim
plified discussion of each question written in an easy-1o-un
derstand style

Novice Class, 96 pages. paperback, $4 95 Order =HZ21
General Class, 128 pages, paperback. §4 95 Order =H034 |
Advanced Class, 128 pp.. paperback, $4 95 Orger =H035
Extra Class, 128 pages. paperback, $4.95 Order =H220

This brand new book is your one source of essential information for the newcomer or
oldtimer. Tips, tricks and techniques from a real insider. Over 90 diagrams showing
the tried and true connections for popular TNCs, transceivers and computers. Why
chance destroying hundreds or thousands of dollars of equipment with risky connec-
tions? This is a genuine nuts-and-bolts how-to-do-it manual that every packet opera-
tor should have on the bookshelf. Packet is not only the fastest growing segment of
amateur radio, it is the fastest changing, too! Why rely on information thal may be a
year or more out of date when Packet User's Notebook is hot off the press with the
latest essential information? Don’t “connect” without it. It is only $9.95, and that's a
small price to pay for peace of mind. Order today.

CQ BOOK SHOP 76 North Broadway, Hicksville, NY 11801

QTY. ORDER# TITLE PRICE TOTAL
Shipping charges $2.00 per order. Shipping charges walved Book Total
on orders of $50.00 or more. Books shipped best way. All Shipping Charga
ordars are processed the day they are received, bul please
allow 30 days for delivery within North America. Grand Total

Name

Address

City

State Zip
"1 Check [ MasterCard [ VISA

Card No. Expires
X

Signature required on all charge orders
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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, WOAIF, passed away on the operating table during
adelicate 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 $200,000—was covered by insurance. We simply cannot
allow Bob’s wonderful family to live with that impossible burden.

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.

Organ Transplant Fund Inc./Robert Hanson
P.O. Box 766 * Morris, IL 60450-0766




YAESU

FT-470

Dual-Band

Operation Perfected

* 2 Meter/430-450 MHz
* 42 Memories

e 2.3-5Watts Output

O
ICOM i1c-765

HF Field-Day Favorite

* 10 Memories Transmit

e Dual VFO's *500kHzto ing received signal

Texas Comm Center » Texas Comm Center

Grand

Re-Opening pyices
Ask For Dave

{ NEW Location E

v

» Texas Comm Center

Feature Packed HF Performer

» Band Stacking Registers

» 99 Memories— 100W Output

* Built-in Tuner and Power Supply
« SSB, CW, AM, FM, RTTY

CALL FOR SPECIAL PRICING

FSTV-430

FT-757 GX Mark |l m. Fastscan TV Transceiver

Connect to your camcorder or video
* 100W Output * 10-160 Meters camera, add a 430 MHz antenna and your
on the air. Standard television for display-

29.99 MHz CALL FOR SPECIAL PRICING!

. .
ICOM ic-3210

Dual Band FM Transceiver

* 2m/70cm

¢ Full Duplex Crossband Operation
* 20 Memory Channels

e 25W & 5W QOutput

CALL FOR SPECIAL PRICING!

ﬂ ASTRON

Power Supplies

Heavy Duty, High Quality, Rugged,
Reliable Wide Selection of

ALL Popular Models

CALL FOR SPECIAL PRICING!

ARRL « ADVANCED RADIO DEVICES » AMERITRON « B&W « BELDEN * BUTTERNUT = CALLBOOK
* CUSHCRAFT » HUSTLER * KANTRONICS » LARSEN * MFJ » RF CONCEPTS * TEN-TEC » VIBROPLEX

o= Texas Comm Center Hours

Div. of Texstar Systems, Inc.
9886 Westpark Drive * Houston, TX 77063 Sunday 12-6

c A L L - 8 O o . 2 2 7 w 8 0 1 1 (Continental USA-Inc. TX.)

vy Info & Tech: 713-977-0777 FAX: 713-974-1177
MC/VISA/Discover Financing Available

M-Sat 9-9
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Texas Comm Center *» Texas Comm Center » Texas Comm Center » Texas Comm Center » Texas Comm Center
[
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AT LAST!

AN ANTENNA COUPLER THAT WILL LOAD THE PROVERBIAL

'WET STRING'*

And, the Smartuner 1tM) js fully automatic. It requires nothing more than RF from your
rig and 12 VDC from the intelligenl switch CPU, When it "sees” a new frequency it takes
2-3 seconds to find a low SWR for your transmitter. How? During this time, it switches
64 inpul and 32 output capacitors plus 256 inductance combinations in a pi-network.

Thal's over a half-million different ways to ensure a perfect match for your ham rig.
Even more importanl, it remembers the frequency and the tuning values. The next time
you transmit on this band, the Smartuner re-selects these values in less than 10 ms.

Still skeptical? Write Gordon WI'EL WB&6NOA, for his "Best Coupler Ever Tested"
review of the SGC Model SG-230 Smartuner. Or, better yel, send 510 (refundable with
purchase) for a copy of the instruction manual.

“salt water please’

jal
ﬂif? e

Write Gordon West, WB6NOA , for his "Best Coupler Ever Tested" Reviews of
the SG-230 Coupler and the name of your nearest dealer.

SGC Inc. SGC Building 13737 S.E. 26th St. Bellevue, WA. 98005 USA
P.O.Box 3526, 98009. Telex: 328834.Fax: 206-746-6384 Tel: (206) 746-6310

CIRCLE 161 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.

CQ Magazine
76 North Broadway
Hicksville, New York 11801




call denotes multi-operator.
Phone
VPSAD* 384 714
VEGOU/3 311,712
WBSZ 203,472
K3KG 161,433
KI1iG* HEI 555
UZ6AXE* 48.005
KoNA® ‘I-'-:n 200
KR3S" 116,608
KDASV 114.944
W3TS 105,235
NQ4I 102.075
NUBZ* 97.650
K4YTI3 90,830
WB4NMA 90,785
WBSK* 90,660
WOCEM* 90,24
RFEFKF 78.900
L Z9A" 77,589
KD@OZ* 73.254
KBMJZ™ 71,874
AATK 71.742
AA4AMM 71,604
KY1H* 70,281
W3BGN 68,915
K40DL 66.690
K50QBG 65,534
KB4WQO 64,960
RBSIQV 61,500
N1CTD 61,490
OKS5TOP* 60,844
YU4BR 00,333
N4IN 60,166
K4LLQ 58,290
KH6CC 57.749
RB5DX 56,298
PJOJT 55,920
WEBEPHI* 55,832
WAENFC 54,972
WCTS 54,560
UB40OWW* 51,425
KEHNZ 48,660
KSWXZ 47,731
KJOB 47,008
OK1DXS 46,863
KF4HK 46,693
KOLIR* 46,436
K4JRB 45,762
WATUJU/D 44 885
VESUF 44 010
WB4ZNH 43,561
KOGAS 42,168
WGEUE 42.009
(KABSAR Op.)
WB2P 41,616
AAAVG 40.896
KROG* 39.672
NSKDA* 39,326
IV3PRK 38,663
W2FCR 37.804
K3NZ 37,688
HBSCXZ 3a7.160
KM4HH 36,261
WDOINF 36,140
KATAURH® 35,623
VETWJ 33,616
K4PI 33,385
KX4R 31.396
KSOSH 31.262
N7BHC* 31.161
KS3F 31,050
LZ2JE 28,934

GW3YDX
KP2A

YT2R*
PJOJT

PA3DQW*

I4EAT™

OKSTOP*

VEBQOU/3
GM3IGW*
URT1RWX*
waGD*
KSNA
OK3KAP*
IBBA
W3LPL

HBaCIP*
N4RJ*
AATK
YV10B
UP1BWR*
NZNU*
WoAZ*
OK1KQJ*
G40BK
DLOKF*
URZRGN
K1ZM
VE3DO
G4BYG
UZICWA*
PA3AUC*
CT1AOZ
DK8ZB
KHECC
G3IXTT
WOooG*
HABDZ
YU2TW
K3Z0O
W3BGN
OHOAM*
LZOA*
KY1H*
AA4S
WOAIH/O*
KSMMI7
RB5BA
VE3KP
UT4UXW*
UL7MU
DLBRAI®
KX6DC

UAIDZ
WozZVv
N4XM*
NOTT
DKOTU

WX4aG
4N2D*
I3VHO
WOUN*
K70QQ*
K25G
RQ2GN
UP2BTA
AALY*
WT7XR*
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1989 CQ 160 Meter Contest
High-Claimed Scores

Following are the high-claimed scores as of June 1, 1989. An asterisk after the

3908 432
356,669
(KATEA Op.)
31 6,290
308,535
""‘" 810
275473
265,598
233,640
202,300
201,748
196 830
194 287
193 446
189,782
183,204

(WABMAZ Op.)

180.096
177.928
172,838
170,520
169,940
168 171
167,185
159,929
159,918
159,092
159,030
156,262
155,547
154,895
154,530
153,660
150,526
147,374
145,805
145,210
140,640
136,604
135,180
121,425
119,775
118,800
117,978
113,528
112,000
111,370
109,296
108,228
109,040
108,560
107,337
106,800
106,692
(NZ8B Op.)
105,340
101.400
100,602
98,274
98,136

(DL4A4EBY Op.)

97 483
96,336
95.840
95676
95,565
94 323
93.368
92 496
g2 208
91.791
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MPX- MINI®

PHONE/CW TRANSCEIVER
MULTIBAND: 80, 40, 30, 20, 15, 10 METERS
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Q@QQ@%

0-15 WATTS OUT - ADJUSTABLE

6 DIGIT DISPLAY TRUE OP FREQUENCY
SMALL SIZE: 8"W x2°H x 6D
BUILT IN SPEAKER

BUILT IN SIDETONE FOR CW

BUILT IN CW FILTER

BUILT IN RIT

OPERATES ON 10 TO 15 VDC

THE IDEAL RIG FOR QRP, CONTEST,
PORTABLE, OR MOBILE

* % * * MADE IN USA % x % %

$179.95« $249.95

PLUS $5.00 SHIPPING/HANDLING WITHIN THE USA

OTHER PRODUCTS FOR HAMS

PA-19 WIDEBAND PREAMP 0.5 10 200 MHZ

- S/H

50 OHMS IN & OUT
SCANMATE

FOR RCVRS, COUNTERS, ETC,
2M FM XMITTER

PFC-4500
500 MHZ COUNTER

250 MW OUTPUT - BUILT IN MIC
XTAL CONTROLLED - 9V BAT

1-500 MHZ RANGE 1 KHZ RES
$5995 +$3.00S/H

CAN BE MODIFIED TO 1.3 GIG

$5995 +$3.00 S/H

; |SCANMATE
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DIGITREX

SINCE 1976
1005 BLOOMER ROCHESTER, MI 48063
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a monthly feature by
KARL T. THURBER, JR., W8FX

Antennas & Accessori

A LOOK AT THE SHACK FROM BOTH ENDS OF THE COAX

Random Headings—Part Il]

This month we continue our ‘“‘Random
Headings'' with some GSRV antenna talk
straight from the antenna'’s designer, Louis
Varney, and we'll share some sage words on
coaxial cable from supplier Pres Jones, NBUG.
We'll also save room for some antenna note-
book items and discussion of several new soft-
ware products,

GSRV Notes de G5RV

We've mentioned the G5RV antenna, origi-
nally designed by Louis Varney, G5RV, many C
times inthe column, promoting it as a very pop-
ular, practical, and easy-to-feed multiband HF
antenna. To recall, the antenna flattop is 102
feet in length, and it is typically fed using a
matching section to coaxial cable to the trans- |
mitter or transceiver, as shown in fig. 1. Alter- |
nate designs include one making use of a simi-
lar matching section but also using a balun

51° 51

—lr

Openwire line
recommended

Fig. 1- Apopular versionof the GSRV antenna uses a 102 foot flattop with a 33 foot matching sec-

tion of openwire line or ladderline, from point B to point C. At point C a length of coax is connected

for the run to the hamshack. (Some readers have reported matching problems with this arrange-

ment, or one which uses a balun at the connection point, and instead use openwire line or ladder-
line all of the way to the antenna tuner in the hamshack.)

transformer to make the transition to the coax
feedline; another variation uses ladderline or
openwire line all the way to the hamshack. Use
of an antenna tuner is recommended with all
versions of the G5RV.

Pull out your February issue, and note the
variety of comments on the G5RV made by
several amateurs in Part Il of our reader for-
um. After considering these comments, Louis
declded to offer hisown two cents, and sent us
a very lengthy letter that lack of space pre-
vents us from reprinting in its entirety. But
sharing portions of Louis's letter should help
sel the record straight.

Misconceptions on the Hall-Size G5RV. Louis
never intended or suggested that the full-size
G5RV be reduced to half-size, especially for
the purpose of resonating on 28 MHz. The half-
size G5RV simply was suggested for those am-
ateurs who had insufficient space in which to
erecl the full-size version. Tests had shown

that the haif-size G5RV was capable of very |

salisfactory resuits on all bands from 40
through 10 meters with the bonus of working
as a %-wavelength antenna on 10 meters.

Use of a Transmatch. It was never Louis's in-
tention to use the antenna without a frans-
match or antenna tuner, except possibly on 20
meters with the full-size version or on 10 me-
ters with the half-size version. In his opinion,
efforts to find a ““magic length™" of feeder to
produce an acceptable match on all bands
without the use of a transmatch are doomed to
failure.

Use of a Balun. Writes Louis, "'Any attempt to
use a balun with the G5RV antenna s a mis-
take ... There exists, unfortunately, great mis-
understanding of the properties and function
of a balun in amateur radio circles. In brief, a
balun is specifically designed to work Into a
non-reactive load. It cannot replace a tuned

317 Poplar Drive, Millbrook, AL 36054

circuit (transmatch) where it is necessary to |

satisfy the conditions of a reactive load, as oc-
curs on all bands except 14 and 24 MHz with
the full-size G5RV and all bands except 28 MHz
with the half-size version.”

160 Meter Operation. Louis took exception to
the philosophy of 160 meter operation ex-
pressed by one reader in the February column
who preferred to adapt the G5RV to 160 by in-
creasing the flattop to 238 feet. Louis respond-
ed to this suggestion by stating, “'Extending
the flattop for 160 meter operationis much bet-
ter than using the G5RV with the feeder short-
ed at the station end to enable its use as a top-
loaded vertical (or as a Marconi T antenna).
But [the reader] has lost sight of the main ob-
ject of the design of the G5RV antenna, which
is to enable amateurs who only have very limit-
ed garden space at their disposal to be able 1o
radiate very effective signals on all eight HF
bands and at least be able to radiate a signal on
the 160 meter band.”

The Matching or **Make-Up'’ Section. The clas-
sic G5RV design envisions a 33 foot matching
section of ladderline or openwire line between
the flattop and the coax feeder. According to
Louis, his term "“‘matching or make-up sec-
tion" was perhaps a poor choice, in light of the
apparent misunderstanding of its true function:

“It functions as a 1.1 impedance transform-
er on 14 and 24 MHz, presenting a non-reac-
tive load impedance of about 90 ohms at its
base, to which any convenient length of 80 or
75 ohm coax may be connected.” Low-SWR
matching conditions exist, but only on 14 and
24 MHz with the full-size G5RV antenna. On
the other bands, the impedance at the base of
this make-up section is reactive and strongly
suggests the use of a transmatch at the trans-
mitter or transceiver. For various reasons,
Louis also suggests making up a simple coax-
ial RF choke consisting of 6-10 turns of coax

about 6 inches in diameter, taped together at
the point of connection of the coax to the
matching section.

The ‘‘Odd 1/16- to 1/8-Wavelength’'® Effect.
Louis writes, “*As in any combined antenna/
feeder system which is required to be resonant
at any given frequency band, it may be found
that a G5RV antenna and its associated feeder
(of whatever type and length) will load up the
transmitter satisfactorily, via the transmatch,
on all but one HF band. This is due to the fact
that, inany resonant antennalfeeder system, if
the whole system resonates at one particular
frequency so as to present to the transmatch
tuned circuit the complex reactive impedance
—characteristic of such a condition, which
cannot be satisfied by either a parallel tuned
circuit or a series tuned circuit—then the sim-
ple solution . . . is to add on or cut off a few feet
of feeder until the unwanted effect disappears.
It is very unlikely that the effect will reappear
on any of the other bands."”

Straight Talk on Coax de N8UG

Pres Jones, NSBUG, “the Wire Man,'’ oper-
ates Certified Communications out of Lan-
drum, South Carolina, and has become a ma-
jor supplier of antenna wire, accessories, and
coaxial cable. About two years ago Pres em-
barked on his *‘Certified Quality’’ program to
help ensure uniformly high quality in the ca-
bles he and other dealers sell. The program in-
volves working closely with manufacturers to
produce cable made to his specifications. In
the interests of high quality, these items are
manufactured in small lots demanding strict
quality control, and they are subject to sam-
pling, testing, inspection, and approval before
being accepted.

Some time ago Pres wrote us that he is con-
stantly besieged with requests for more infor-
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mation concerning the proper amateur appli-
cation of wire and cable. Pres believes that the
average amateur often doesn't really know ex-
actly what type of cable he wants, but he does
want to know. Pres devotes a good portion of
each of his catalogs to wire and cable back-
ground information that he’s taken pains to up-
date, and he’'s asked us to disseminate this in-
formation to our readers.

With that in mind, a tip of the hat to Pres for
the work he’'s done and for encouraging us to
reprint it here in an edited form. Hopefully, the
following should help you make some in-
formed choices:

Coax Military Designations. These designators
really don't mean a great deal these days;
RG/U nomenclature is taken from federal mili-
tary specifications, and is a convenient means
of getting close to what you want. But you have
to be careful, as the terminology isn’'t always
specific. For example, “RGB/U"" doesn't pin
down size, capacity, shielding, stranding, di-
electric, plating, metal, or jacketing—only that
It's a cable with a nominal 50 ohm characteris-
tic impedance. You have to specify everything
else!

Also be careful in interpreting "*Mil Spec."
Top-quality cable is made to military specifica-
tions or better, but unless it is made to satisfy
QPL (Qualified Product Listing) requirements,
it won't qualify for federal inspection and ac-
ceptance. QPL products cost at least 50%
more than non-QFL products.

RG8/U and R6213/U. The fact that the RG8/U
designator doesn’t pin down much has recent-
ly made RG213/U a “*first choice’’ for a variety
ol applications. RG213/U is .405 inches in out-
side diameter, is jacketed with class IIAPVC (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 characteris-
tic impedance is 50 ohms, with a signal loss of
less than 0.5dB/100 feet at HF . It's a very flex-

ible and durable cable, good for 10-15 years of,

normal use.

It's important to note that the non-contami-
nating jacket extends the life of the cable by at
least 50%, and although it's really not de-
signed 1o be buried, it will outlast Class | PVC-
jacketed cable by a long shot. RG213/U will
handie 3500 watts at 10 meters and a kilowatt
at 2 meters. While RG8/U that can do all of
these things can be found, if you don’'t specify
SO as to know exactly what you're getting, you
can miss the performance mark by a mile. Le-
gitimate RG213/U will do it all.

““Poor Man's Hardline."'" This type of low-loss
cable is growing in popularity. Typically, it is
RGB8-sized, jacketed with Class | PVC, and has
a sheath of 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
characteristic impedance is 50 ohms, and sig-
nal loss is about 1 dB less per 100 feet that that
of RG8/U orRG213/U at VHF, or less than 3dB/
100 feet at 450 MHz, Used properly, it can last
six to ten years, but it isn't designed to run
around a rotor or to be used in a tip-down or
telescoping tower situation. In such situations,
a jumper length of RG213/U or the like is indi-
cated. UHF or low-loss "'N''-type connectors
work well with this type of cable. Pres also of-
fers what he calls a ""4XL" (Low Loss Long
Life) version of “‘poor man's hardline” that has
a Class |l PVC jacket that makes for a 10-15
year cable if properly used.

RG8X. Increasingly popular, **Mini-8"' isused
extensively as a convenient, low-cost alterna-
tive to RGB where relatively lower power-hand-
ing capability is no problem. Its main claim to
fame is having about half the loss of RG58
types at about the same price. RGBX is .242 in
outside diameter and jacketed with a Class |
PVC, has 95% shielding with bare copper
braid and foamed polyethylene dielectric, and
has a 16 AWG stranded bare copper center

conductor. Its characteristic impedance is 50
ohms. Signal loss is about 1 dB/100 feet at 10
meters, or 3dB at 2 meters. Cable heating can
damage a foamed poly dielectric cable very
quickly, so take care where you place it and
how you work with it. Useful life is 5 to 10 years.

New versions of RGBX with Class Il PVC
non-contaminating jackets are now available
at slightly higher prices that will almost double
cable life; there's also an MG8X of different de-
sign that's specifically intended for marine use.

Foamed Polyethylene Dielectric. This type of ma-
terial is popular because of its light weight, low
loss characteristics, and flexibility. However,
the material is subject to moisture absorption
and has a low melting point. It has to be sealed
well at both ends and kept at moderate temper-
atures, ‘it won't stand a lot of heat from any
source, including heat from a "‘hot tin roof’’ or
from an exhaust pipe. Tight bends and crush-
ing should be avoided. At the bottom line,
these cables are generally better inside the
hamshack rather than outdoors, at least for
long-term installations.

450 Ohm Ladderline. Many consider ladder-
line to be the best buy, lowest-cost, easiest-to-
use HF transmission line of them all. It is made
in a flat configuration, % inches in width; the
jacket is polyethylene into which “windows"’
are cut. Conductors are solid 18 AVi'G copper-
weld (40% copper over steel). Ladderline
should be installed no less than twice its width
from any metal surface, and the line should be
given a hali-twist every 2 feet to minimize flap-
ping inthe wind. it will handle 1000 watts easily
at HF. Used with a tuner equipped for bal-
anced feed, it's highly competitive with coax at
HF, and works great with various types of mul-
tiband antennas.

Pres also has a few things to say about sta-
tion grounding wire. He recommends that one
use half-inch or larger new or used soft copper
tubing from the ground rod(s) to a point at the
rear of the operating area, at which point the

Source: Air Force Electronic Systems Divislon
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A typical GWEN antenna site
covers about 11 acres. The
tower is 299 feet tall.
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Fig. 2- Shown here is a sketch of the Ground Wave Emergency Network (GWEN) described in this month's column. The 96-tower low-frequency
communications system, said to be virtually immune to nuclear bursts aloft, should reach a cost of about $600 million when completed.

(Source: Air Force Electronic Systems Division)
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tubing should be bolted to the center of a bus
bar of convenient length. From this bar, 1t0 3
foot lengths of ¥z inch or larger flexible braid
can be run in ray fashion, symmetrically, to
each device inthe shack’'s RF chain. The braid
canbe 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 unigue types of coax
to his product line, beyond the ones we de-
scribed here. We anticipate covering themina
future column.

For a current wire and cable catalog, con-
tact Certified Communications, 261 Pittman
Road, Landrum, SC 29356.

From the Antenna Notebook

VectorFinder. The Radio Engineers have in-
troduced a line of VHF direction-finding sys-
tems. Somewhat resembling sophisticated
video cameras bristling with antennas and a
compass on top, three different models are
available covering 144 to 300 MHz in various
ranges and frequency combinations. The de-
vices incorporate two collapsible vertical
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, 3841 Mt. Brundage Ave., San Die-
go, CA92111.

Say Hello to GWEN. Unless the latest round of
federal budget cuts extracts its toll on the pro-
gram, in a few 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 talk 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 unafiect-
ed by EMP and which 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 sure that nuclear blasts don't prevent at-
tack warning messages from reaching the
President or obstruct his ability to retaliate.

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 total GWEN system to 96 towers in a
network which roughly forms a lazy figure-
eight pattern across the country.

The typical GWEN antenna site (fig. 2) is on
an 11 acre 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

Sunspot Number

Gray line ; 342/162 deg

Sunset : 0022 UTC
Gray line : 18/198 deg

Computing short-path MUF.....

: 150.0
Mininum Radiation Angle

TERMINAL A : Millbrook AL
Latitude 32.50 N
Longitude : 86.30 W
Sunrise 1103 UTC

SHORT-PATH Bearing from A to B :
Bearing from B to A

Path Length : 10694 km 6645 mi (U.S.)
LONG-PATH Bearing from A to B : 226,1 deg
(Polar) Bearing from B to A : 134.5 deg

Path Length : 29306 km 18211 m1i (U.S5.)

MINIPROP
B5-01-1989

Solar Flux : 190.@
: 1.5 deg

TERMINAL B : Jordan

Latitude 31.50 N
Longitude : 36.580 E
Sunrise : B253 UTC

Gray line : 342/162 deg

+ 1609 UTC
: 18/198 deg

Sunset
Gray line

46,1 deg
: 314 .5 deg

Fig. 3- Shown here is the screen display which the MINIPROP propagation prediction program

produces after the sunspot number and solar flux are entered. The new Version 3.0 sports a num-

ber of very sophisticated features, including a new “mode searching'’ capability as discussed in
this month's column,

large ‘'wheel’’ of copper wire radiating from
the base of the antenna. The 2 kw to 3 kw sta-
tions operate on frequencies between 150 and
175 kHz,

10 Meter Loop from NAMMI. Joseph S. Ciardi,
N4MMI, sent us construction details on a fine
full-wave 10 meter loop antenna, based origi-
nally on a 40 meter design found in the ARRL
Antenna Book. He says the antenna is very
easy to build and offers surprisingly 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 offers for a standard business-size
SASE. For a copy, send your SASE to Joseph S.
Ciardi, N4AMMI, 17402 Brian Drive, Jupiter, FL
33478.

Wall Feed-Through Trick. Jack Sobel, WOSVM,
sent us a short note describing 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 ladderline. He's been using the trick for
years, and says it dates from around 1945.

He simply makes use of two short pieces of
RG8 or RG58 coax, drilling holes for the coaxin
the wall with appropriate spacing. He suggests
using caulking material around 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 cable 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 cents.

Transmission Line Notes de NSKSD. David N.
Floyd, NSKSD, wrote us with some observa-
tions on his experiences in converting from
openwire line to twin lead to feed his wire flat-
tops. He told us that his feedline of choice is
openwire line, but he reluctantly converted to
450 ohm and 300 ohm twin lead because of

problems with the openwire line caused by
tree branches damaging the uninsulated feeder.

Dave indicates that changing to the solid di-
electric 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 sllicon grease.

Software Topix

MINIPROP Version 3. Shel Shallon, WBEL, is
well-known for MINIPROP™, 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.
ohel tellsus that Version 2 was used by the Na-
tional Oceanic and Atmospheric Administra-
tion (NOAA) to schedule comms with its ozone
hole measurement team in the Antarctic.

Shel 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 addition to providing maximum usable
frequency (MUF) predictions. The new version
has some nice new bells and whistles.

MINIPROP Version 3 uses a unigue, new
method for searching through the several
ionospheric modes to find the right combina-
tionof Eand F hops that yields the strongest re-
ceived 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 configuration, and the pre-
dicted mode availability (the percentage prob-
ability that the predicted mode actually exists).

'he program also predicts maximum usable
frequency (MUF), and in addition tells you
beam headings from both ends of the path,
path length, sunrise and sunset times for the
path terminals, grayline directions, and more.
All of this information, for both short-and long-
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512-454-2994
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M-F 9:00-5:30 (Phone)
10:00-5:00 (Walk-in)

Sat. 9:00-1:00 (Phone)
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TEXAS 5325 North IH-35

STYLE! Austin, TX 78723
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Please send all reader inquiries directly.

DELTA LOOP
ANTENNAS

® Advanced Technology

MCOmm ® Enduring Value

[ PC=320 / TNC=320 cofrssElns

Announcing the next gen-

- eration of packet controllers

for the serious operator!

ae  Pa 3 - The new inboard PC-320

B2 ey T (shown), is designed to work
7 E Iy with all PC/XT, PC/AT, and

Tandy 1000 series compu-

ters. The TNC-320 outboard

controller offers many of the

same high quality features!

DL-TRI “Big Horn"
* “Open and Close the Band" with our Delta
design, full wave DX performance mono-
band, duoband and triband antennas

* High Quality construction using 6061-T6 '
Aluminum and Stainless Steel hardware PC-320 features . . . PC-320

» Heavy duty design » “Quiet” DX reception ® Dual modems for optimal VHF and HF operation s 95
e Excellent Gain, FB Ratio and SWR * Appears as regular PC serial port (COM 1-4) - operates with 2 O 9
* 50 ohm gamma feed * 2 kw power any terminal program just like an external TNC
* DL 202: 2 el. 20 meter, 9’ boom $397. ® Dual Powered - operates from PC or external power. Contin- TNC-320... ‘1 94 .95
DL 152; 2 el. 15 meter, 6 ' boom $329, ues complete operation even when the PC is turned off! (Wired & Tested / 1 Year Warranty)
DL 103: 3 el. 10 meter, 9' boom $397. * Personal Message System- the most advanced personal mail- For complete info & specilicatrons
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* DL-TRI: 7 el. tribander $897. p .
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3 el. 10m.-2 el. 15m.-2 el. 20m. | Cypress Stree arfpa-iniaricadons I
13.5' boom-wt. 81#12.7 sq. ft. | Please send OO0 PC-320 0O TNC-320 0O More Information 0O FREE Catalog |
* See our Product Review in June 1988 ! |
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paths, isdisplayed onyour computer’s screen,
and you can print out the signal strength and
MUF predictions.

In addition, there's a handy ''DX Compass''
feature that helps you determine what bands
areopenin12directions from your QTH atany
time of day. You can store your own QTH in a
disk file, and the program includes an on-disk
atlas of latitudes and longitudes of all DXCC
countries; The program includes utilities that
let you add, modify, or delete atlas entries and
print a customized table of beam headings to
all locations in the atlas.

Propagation predictions can take some
time to run, so Version 3 supports the optional
8087, 80287, and B0O387 math coprocessors.
The program runs on the IBM PC, XT, AT, PS/2,
and compatibles with at least 320K RAM. A de-
tailed, printed manual s included. The price is
$49.95 postpaid from Sheldon C. Shallon,
WBEL 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 candisplay on your
computer's screen, graphics or text, from
practically any application program, and print
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 program in effect takes the place
of the plain-Jane screen print program that
comes with your computer’'s DOS, acting to

e i K

AUSTIN
CUSTOM
ANTENNA

\

MODEL 500-C
AUSTIN, the leader in multi-
band technology brings you
state of the art low angle radia-
tion performance in a compact
design.

The Model 500-C is available in
single or dual band configura-
tions. Various combinations of
frequencies are available from
100 Mhzto 2 Ghz. and a Soft Top
model for HT's.
MOUNTS: LOW PROFILE, BNC,
TNC, UHF POWER RATED 160
WATTS ICAS
$20.95

“PATENT APPLIEDFOR™ |

1A Better idea From AUSTIN!!

3

LJOHS SHHONI 81

Il NEW !
I NOW AVAILABLE !! ‘

“The Ferret”
Super Broadband Coverage
25 to 1300 Mhz

P.O. Box 357
Sandown, N.H. 03873

sandown, Nt ow7s (I |
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Fig. 4- MINIPROP graphic display of predicted MUF. A glance at the screen display shown here

allows you to get a good picture of propagation conditions between any two points on the earth's

surface over a 24-hour period. This display depicts a predicted path from the author's Alabama
QTH to Jordan.

“'supercharge’ the computer's PrtSc (print
screen) key. The RAM-resident printing utility
lets you capture color or monochrome graph-
ics, manipulate the images in various ways,
and print them out or send them to a disk file.

The folks at Applications Technigues were
kind enough 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 wide variety of
file formats, and over 220 printers. The pro-
gram is specially designed to faithfully trans-
late color RGB screen images into halftone
gray-scaled prints, and to take full advantage
of the capabilities of each printer it supports.

| frequently use the program to produce
some of the ""'screendump’’ illustrations from
applications programs which | cover in the col-
umn. Slow Scan TV (SSTV) and Fast Scan TV
(FSTV) enthusiasts might find some applica-
tion for the program in their hamshacks.

Aboutthe onlyfaultl findinthe programisits
new price, which has crept up to $149, and
which may price it out of reach of most ama-
teur users. Nevertheless, it's worth your ex-
amination if you can use its many sophisticat-
ed print capabilities.

For more information, contact Application

Techniques, Inc., 10 Lomar Park Dr., Pepper-
ell, MA 01463.

Short Bursis

Software Swap. A short note from Don Trayes,
WB4CVH, indicates that he's interested in
trading public-domain amateur radio software
for the Commodore 64 and 128. Don says that
over the past couple of years he's picked up
hundreds of amateur programs for Commo-
dore computers and is looking to expand his li-
brary and at the same time help others get
started.

If you want to swap software, contact Don-
ald S. Trayes, WB4CVH, U.S. Navy Section,
U.S. Military Training Mission, Detachment Ju-
bail, APO New Yaork 09298-5006.

Software Sources. Gert Andersen, OZ2GZ,
wrote in response to a note in one of our 1984
columns in which | mentioned some sources
of amateur- and SWL-oriented software. Gert
had trouble contacting some of the firms |
listed.

Unfortunately, many amateur radio soft-
ware outfits are part-time, mom-and-pop,
shoestring operations that tend to go full tilt for
a couple of years, but close down when sales
and profits don't reach expectations or the
computer they support starts to slide in popu-
larity. Many of the firms that were heavily into
Commodore 64 software in 1984 have either
made the transition to the IBM PC or are flat out
of business. )

Gert mentions that he now has an IBM PC
and is particularly interested inacquiring prop-
agation-prediction, satellite-tracking, and an-
tenna-design software. We can make some
suggestions in those directions.

In addition to keeping up with our column,
where we try to keep abreast of the latest in
useful hamshack software, you might investi-
gate propagation-prediction programs such as
MufMap and BandAidwhich are available from
Base (2) Systems, 2534 Nebraska, Saginaw,
MI 48601. The DX Edge program is sold by The
DX Edge, P.O. Box 834, Madison Square Sta-
tion, New York, NY 101589.

If your taste runs to satellite programs, a
large library of such programs is maintained
by the AMSAT Software Exchange, P.O. Box
27, Washington, DC 20044. Excellent antenna
design programs are offered by Brian Beezley,
KBSTI, 507 V2 Taylor St., Vista, CA 92084, and
by Epsilon Co., P.O. Box 715, Trumbull, CT
06611,

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 sound good don't
always prove to be good, sound reasons.

73, Karl, W8FX
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MIRAGE/KILM

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-1016-G 10Win = 160W out C-1012-G  10Win = 120W out
B-3016-G 30Win = 160W out C-3012-G  30Win = 120W out
B-215-G 2Win = 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
Finally, a ruggedized high-speed RF switching relay that takes the punish-
ment SSB-op’s demand . . . 5mS or less typical switch-time... Dual-
gate GaAs MES-FET pre-amp ... greaterthan 22 dB typical gain . . . Wide,
dynamic range for overload protection ... 1dB compression>+4 dBm
B-3030-G
30Win = 300W out

(Linear curve: 1W - 30W, 45W max.)
13.8 vDC 32 amps makx.
440 watts (DC) 68% efficiency

H'F Amp"ﬁer A" SOIid State (Awaiting FCC Type-Acceptance)

The Band-Pass filter allows wideband performance while meeting FCC
specifications...1.8-25 MHz (Domestic). Typical harmonic -50dB...
attenuator for reduction of pre-amplifier power should your radio
experience intermodulation ... gain out back to 14-15 dB.

120% ICAS duty cycle...aircooled... fan hood available . .. active cooling
kit available for 100% key-down duty cycle.

HF-5080
50W in = 800W out

13.8vDC
1,215 watts (DC)
88 amps
Also Available with power supply

Contact your local dealer to order or call us direct.
M’m E KLM P.O. BOX 1000 MORGAN HILL, CA 95037
( ; (408) 779-7363 » (800) 538-2140 (outside CA)

CIRCLE 78 ON READER SERVICE CARD




Contest Calendar

NEWS/NIEWS OF ON-THE-AIR COMPETITION

a monthly feature by

JOHN DORR, K1AR

Contest Operating Ethics

The topic of contest operating ethics
has always been a source of debate
among our fellow contest operators. For
the most part, | 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 operator
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 interpre-
tation begins to vary.

This month | want to explore this as-
pect of contesting by polling ourselves
through an ethics questionraire. 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. |

CQ magazine has offered to collect the
completed questionnaires and forward
them to me for tabulation (minus the post-
marks). You will notice the survey ends
with a comments section. If | receive an
adequate number of responses to this
section, | will publish your commentsina
‘"soapbox’’ format, which should prove to
pe very interesting.

In addition to your own response, | en-
courage you to photocopy the survey and
use it at club meetings, local gatherings,
orinother waystoincrease the total sam-
ple. A few years ago | 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 | mentioned in last month's column,
the CQ 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

Calendar of Events

Florida QS0 Party
Venezuela CW Contest
County Hunters CW Contest
YLRL YL/OM SSB Sprint
ARRL UHF Contest

New York State QSO Party
European CW Contest

New Mexico QSO Party
ARCI QRP SSB Sprint
SEANET 1989 55B Contest
New Jersey QSO Party
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All Asian CW Contest
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ARRL VHF QSO Party

North American CW Sprint
Scandinavian CW Contest
North American SSB Sprint
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CO WW DX RTTY Contest
Classic Homebrew Exchange
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VK/ZL Oceania CW Contest
RSGB 21/28 MHz SSB Contest
RSGB 21 MHz CW Contest
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29-30
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July  29-31
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Oct. 7-8
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Nov. 11-12
Nov. 25-26

July

to discuss and often resolve many com-
plex issues. To this end, you will find im-
portant changes in the 1989 CQ 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 category for the CQ WW
Contest. Although a more complete ex-
planationwill 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 the unnecessary burden of the 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 efforts as in the past.

Second, the CQ WW Committee has
voted to eliminate the two-year rule for
trophy awards. This rule has been a long-
standing policy of the CQ WW Contest
and was developed years ago to encour-
age participants to try other categories at

a time 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 offer 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 will keep your operating
skills tuned during the summer months.

Next Month’s Column

It only seems fitting that | take a look
back at the history of the CQ WW Contest
during the months we publish this year's
results. Next month will bring Part | of an
in-depth analysis of past CQ WW Con-
tests including previous winners, scor-
ing, QSO and multiplier trends, etc. In ad-
dition, | 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, | amin the
final planning stages of adding a monthly
contester spotlight section to the col-
umn. In particular, | 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-
pletion 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 gotten as far as draw-
ing a few pictures. Remember, the CQ
WW SSB Contest is less than 100 days
away (put another way, just 12 week-
ends). As always, the deadline for the No-
vember issue is September 1st.

73, John, K1AR
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Contest Operating Ethics Survey

Your Call Area/Province/Country (optional);

Years of Contest Experience (optional):

1. Ingeneral, do you think leading contest operators use oper-
ating ethics similar to those of the "'small guns''?

YES NO

2. XU1SS calls you in the last 10 minutes of the CQ WW Con-
test for a double multiplier. You give him his report and he
doesn't reply. Would you log him anyway?

YES NO

3. 4U1ITU is running Europe on 7045. Would you say to him
“*Listen for Stateside'’ on his transmit frequency?

YES NO

4. You have been on 14276 for 3 minutes and someone
comes on your frequency and says, '‘You are QRMing the
Cherncbyl Family Hour Net . . . Please QSY!" Would you:
a) QSY from the frequency
b) Zerobeat the net
c) Tell the guy to move in a less than friendly manner (hi)

5. You have just finished duping your log and find that you
are 1,109 points below a new category record. Would you
add a few QSOs into the log to increase your score past the
old record?

YES NO

6. You have been calling BY4AA for 10 minutes and can't
work him. Would you “push the upper button’’ on the ampli-
fier just this one time?

YES NO

7. You have just discovered 9M8ZZ on 14133. Would you
work him assuming no one will notice you that far out of
the band?

YES NO

8. WB7XYZ, in Wyoming, just called you for a ‘‘clean
sweep'' in the ARRL SS contest with only 4 minutes to go.
Unfortunately, you copied everything but his check. Would

you write in something in your log to keep the QSO?

YES NO

9. Would you knowingly take over someone else’s frequen-
cy(e.qg.,aweak backscatter signal onthe band edge that has
a slower rate than you could generate)?

YES NO

Comments.

10. Have you ever used packet radio spotting and still
claimed single operator?

YES NO

11. You are tuning the bands and hear your friend running
Europeans. Would you stop and ask him, '‘Hey, Joe, are
there any good multipliers on the band?"’ or ""What
frequency Is he on?"

YES NO

12. Would you allow a friend to hold your frequency while you
run up the band to chase a new multiplier?

YES NO

13. You just passed 9Q5XX to 20 meters for a new multiplier.
All you hear are a few mumbles that sound like him. Would
you log him?

YES NO

14. You are inthe process of analyzing your Multi-Single log for
10-minute rule violations and find one that results in a lost
multiplier. Would you change the time in your log to allow
the contact to count?

YES NO

15. Have you written in a few calls in your log during a big run,
assuming that no one will be able to find them?

YES NO

16. HA1XYZ just calls you on 20 meters for the fifth time. Would
you change his call into a valid QSO out of frustration?

YES NO

17. 5Z4XX works 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 log him?

YES NO

18. Would you look at a friend's log after the contest to find
callsigns or other log information that you can correct in

your own log after the contest?
YES NO

19. Have you ever changed a callsign in your log to cover a
duplicate contact?

YES NO

20. Have you ever changed the time in your log to extend your
operating time limit?

YES NO

(use additional sheet if necessary)

Deadline: October 1, 1989

Return survey to: CQ Magazine
Contest Column Survey
76 North Broadway
Hicksville, NY 11801

Say You Saw It In CQ
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ARRL UHF Contest
1800Z Sat. to 1800Z 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 QSO points from all
bands times the sum of the grid-square
multiplier from each band.

Detailed rules were published in the
July issue of QST. 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 QS0 Party
1600Z Sat. to 1600Z Sun., Aug. 5-6

Thisisthe sixth annual QSO Party spon-
sored by the Salt City DX Association. 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 Q50
and multiplier credit. Mobiles in each coun-
ty change.

Exchange: RS(T)and QTH. County for NY
stations; state, VE province, or country for
DX.

Scoring: One point for SSB contacts, 2
points for CW.

New York stations multiply total QSO
points by (NY counties + states + VE
provinces + DX countries)worked for their
final score.

Others multiply total NY QSO points by
the number of NY counties worked (maxi-
mum of 62). i

Frequencies: 1815 and 40 kHz up from
bottom of all other bands onCW. And 1880,
3880, 7280, 14280, 21380, and 28580 on
SSB. (No WARC bands.)

Awards: Certificates to the top scoring
stationsin NY State, U.S., Canada, and DX |
entrants. Special awards for the highest
scoring single operator, NY State club
group operating froma rare NY county and
NYS mobile.

Mailing deadline is September 26th to:
George Hippisley, K2KIR, RD #1 Box 27A,
Verona, NY 13478.

European DX Contest

CW: Aug. 12-13 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

of the world on all five bands, 3.5-28
MHz. (IARU Region | regulation of fre-
qguencies for contest operation.) This
year's event features important rule
changes. These include a new multi-multi
category and the addition of club compe-
tition.

Only 30 hours of operating time out of
the 36-hour contest period are permitted
for single operator stations. The 6-hour
off times may be taken in one, but not
more than three, periods any time during
the contest and must be indicated In the
log.

Classes: (a) Single operator, allband. (b)

Single operator, high bands, 14, 21, and |

28 MHz. (c) Multi-operator, single trans-
mitter. Only one signal on any band at the
same time. (d) Multi-operator, multi-
transmitter. All transmitters 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
QSO number starting with 001.

Points: One point per QS0 and 1 point
for each QTC reported.

Multiplier: The multiplier for non-Euro-
peans is determined 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 multiplier is
permitted. However, activity on the origi-
nating band must not be Interrupted for at
least 15 minutes.

Bonus Multiplier: Multiply your multiplier
on 80 meters by 4, on 40 by 3, and on
10/15/20 by 2.

Final Score: Total QSO points plus QTC
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 QSO logged
counts 2 points, each complete QTC 1
point (maximum of 10 per station). Multi-
plier is determined by the DXCC and WAE
country lists.

OTC Traffic: Additional point credit may
be earned by making use of the QTC traf-

- fic feature. A QTC is a report of a con-

firmed QSO that took place earlier in the
contest and was later sentback 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 worked, a list of
these stations can be reported back dur-
ing a QS0 with another station. An addi-
tional, one point credit can be claimed for
each station reported.

A QTC contains the time, call,and QSO
number of the station being reported(i.e.,
1300/DL2DN/134, which means that at
1300Z you worked DL2DN and received
#134).

A QSO can be reported only once and
not back to the originating station.

A maximum of 10 QTCs to a station is
allowed. The same station may be
worked several times to complete this
quota. Only the original contact, how-
ever, has QSO value.

Keep a uniform list of QTCs sent; 3/7 in-
dicates that this is the third series of
QTCs sent and that 7 are being reported.

If more than 100 QTCs 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 rules of
the contest, or taking credit for excessive
duplicate contacts, will be deemed cause
for disqualification. Each duplicate QSO
or QTC will result in a penalty of 3 QSO/
QTC points.

Logs: It is suggested that you use the
official DARC 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,
EAB, El, F, G, GD, Gl, GJ, GM, GM Shet-
land, GU, GW, HA, HB, HBO, HV, |, IS, IT,
JW Bear, JW Spitsbergen, JX, LA, LX, LZ,
OE, OH, OHO, OJ0, OK, ON, QY, OZ, PA,
SM, SP, SV, SV5 Rhodes, SV9 Crete, SY
Athos, T7, TA1, TF, TK, UA1346, UA2/
Uz2F, UA1 Franz-Josef-Land, UB, UC,
UN/UATN/UZ1N, UO, UP, UQ, UR, Y2,
YO, YU, ZA, ZB2, 1AQ, 3A, 4U1 Geneva,
4U1 Vienna, 9H1.

Mailing deadline is September 15th for
CW entries and October 15th for SSB to:
WAEDC Contest Committee, P.O. Box

1328, D-8950 Kaufbeuren, Fed. Rep. of
Germany.

New Mexico QSO Party
1800Z Sat. to 1800Z Sun., Aug. 12-13

This annual event is sponsored again
by the Albuguerque DX Association. The
object is for New Mexico and non-New
Mexico stations (including DX) to QSO
eachotheronas manybands as possible.
Note that New Mexico mobile stations
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can be worked from more than one county.

Classes: New Mexico portable/mobile
stations, New Mexico fixed stations, and
non-New Mexico stations. All bands are
encouraged (excluding WARC bands).
SSB—1880, 3945, 7280, 14280, 21380,
28480;: and CW—1810, 3555, 7055,
14055, 21055, 280355.

Exchange: New Mexico stations send
RS(T) and county. Stations outside New
Mexico send RS(T) and state/province/
country.

Scoring: Count 2 points for SSB and 3
points for CW QSOs. Multipliers are U.S.
states, Canadian provinces, and DXCC
countries (KH6 and KL7 are states)
worked per band. Final score Is comput-
ed by QSO points times multiplier or QS0
points times multiplier times number of
counties operated from for New Mexico
mobile/portable stations. Stations may
only be worked once per band/mode.

Awards: Certificates will be issued to
the highest scoring portable/mobile and
fixed stationsineach New Mexico county
and each state/province/country. Plagues
will 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, Albugquergue, NM 87192. Include
an SASE for a copy of the final results.

ARCI QRP SSB Sprint
20007 to 2400Z Sunday, August 13

Here is another shorty by the ARCI
QRP, the ""Summer Daze Sprint.”

Exchange: RS and state, province, or
country. Members will include their mem-
bership number, non-members their 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
QSO and multiplier credit.)

Power Multiplier:
4 to 5 watts output— x 2

3 to 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, or
battery charged by solar/natural supply.

Final Score: Total QSO points x QTH X
power X power supply if any.

Frequencies: 1810, 3985, 7285, 14285,
21285, 28385, 28885, and 50385.

Say You Saw It In CQ

Awards: Certificates to 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,
IL 60047 USA.

SARTG RTTY Contest

Three Periods GMT
0000-0800 & 1600-2400 Sat., 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 QSO and
multiplier credit.

Classes: Single operator all band, single

CORPORATIOMN

1220 MARCIN ST.
VISALIA, CA 93291

MA SERIES CRANK-UP TUBULAR TOWERS
Wil handfe 10 sq. ft. antennas at 50 MPH winds.
MODEL HEIGHT HEIGHT NUMBER WEIGHT SEC.0D SUGGESTED
NO. MAX. MIN. SECTIONS POUNDS Top Bot. HAMPRICE
MA-40 40 21°6" 2 242 3"sq 4" $ 809 00 Shawn
MA-550 55 22 1 3 435 3°sq § $1369 00 al
MA-550MDP" 55 221" 3 620 3sqg 6 $2909 00 w/option
MA-770 71 22°10" 4 645 3'sq @ $2509 00 MARB550
MA-770MDP" il 22710" 4 830 3"sq. & $2969 00 rotorbase
MA-B50MDOP* 85 236" 5 1128 3740, "1 $5349 00 and
*MDP models complete with heavy-duty motor drive with positive pull down rotatar
L] FREE STANDING CRANK-UP TOWERS
4l Will handle 18 sg. ft. antennas at 50 MPH winds.
MODEL HEIGHT HEIGHT NUMBER WEIGHT SEC.0D SUGGESTED =
NO. MAX. MIN. SECTIONS POUNDS Top Bot. HAMPRICE
TX-438 38 Al 2 355  12%" 15 $1019 00
TX-455 55 22 3 670 12427 18° $1539 00
TX-472 [ 228" 4 1040 122" 21°%° $2529 00
TX-472MDP" 72 228" 4 1210 12%" 21%°  $4069.00 [ T
TX-489 89 234" 5 1580 124" 25%%° $4399 00 i
TX-489MDPL" 89 234" 5 1800 12%" 20" $6599 00
"TX-472MDP includes heavy-duty motor drive with positive pull down TX-489MDPL comes with
heavy-duty motor drive with dual level wind and positive pull down {Both motor drive models
“d include limit switch brackets)
= FREE STANDING HEAVY-DUTY CRANK-UP TOWERS.
e Will handle 30 sq. ft. antennas at 50 MPH winds.
22 MODEL  HEIGHT HEIGHT NUMBER WEIGHT  SEC.0D  SUGGESTED
- NO. MAX. MIN. SECTIONS POUNDS Top Bot. HAMPRICE
vy HDX-538 38 216" 9 600 15" 18" $1319 00
HDX-555 55 22 3 870 15  21%"  $2309 00
Pl HDX-572 12 22°B" 4 1420 15 25%° $3959 00
HOX-572MDPL e 228" 4 1600 190 2h $6049 00
HDX-589MDPL" 89 23'8" 9 2440 157 30%" $7919 00 i : P,
i *Includes heavy-duty motor drives with dual level wind and positive pull down \'
- HDX-572MDPL includes limit switch brackets only HOX-589MDPL includes hmit switches and
limit switch brackets [
FREE STANDING “LOW PROFILE” COMPACT CRANK-UP TOWERS. :
Will handle 18 5q ft antennas at 50 MPH winds. (TMM-433HD handies 24 g 1t |
MODEL  HEIGHT HEIGHT NUMBER WEIGHT SEC.0D SUGGESTED
NO. MAX. MIN. SECTIONS POUNDS Top Bot. HAMPRICE
Pl TMM-43355° 33 114 4 315 100 18 $1089 00 ]
TMM-433HD* KK 114" 4 400 12%" 200" $131900
TMM-54155" 41 12 5 430 100 20" $142000
A *Hy-Gain and some Alliance rotors when installed inside tower will restrict retracted height by
Pall approx 24" Most Kenpro models allow full retraction

Tower ratings to EIA specihcations

fﬁ“ ' “2 Standard bases included with all towers (except MA-770, 770-MDP and 850-MDP}
5“"' E . Fullline of Accessories including:
“E W «Tower motor drives =5 to 24" antenna masts * Coax.arms
? NL“E \ «Thrust bearings » Mast raising fixtures « Rotating bases
GN‘ s « Limit Switch Packages

FOR ADDITIONAL INFORMATION CONTACT:

Amateur Electronic Supply (All locations) # Texas lowers

Ham Radio Qutlet (All locations) = U.S. Tower (209) 733

Prices are FOB, factory: Visalia, CA. Prices and specifications are subject to change without notice

Please send all reader inquiries directly.
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operator single band, multi-operator sin-
gle transmitter, and SWL.

Exchange: RST and QSO no.

Points: QSOs with own country, 5
points. With other countries on same con-
tinent, 10 points. With other continents,
15 points.

Multiplier: Each DXCC country and
each WIK, VENVO, and VK call area.

Final Score: Sum of QSO points from all
bands times the sum of the muiltiplier
\ from each band.

SWLs use same scoring but based on
sum of stations and messages copied.

Awards: Certificates to the top-scoring
stations in each class in each country
and each call area of the U.S., Canada,

and Australia.
| Use a separate sheet for each band,
and include a summary sheet showing
the scoring, comments, and other essen-
tial information, and your name and ag-
dress in block letters.

Logs must be received by October
10th and go to: SARTG Contest Manager,
Bo Ohlsson, SM4ACMG, Skuista 1258, |
S-710 41 Fellingsbro, Sweden.

Missouri QS0 Party
2100Z Sat. to 0000Z Mon., Aug. 19-21

The Northwest St. Louis ARC, KOAXU,

invites all amateurs to participate in the
1989 Missouri QSO Party. There are no
time limit or power restrictions, 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: QSO number, RS/RST, and
QTH. Missouri stations send county; sta-
tions 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. Multiply total contacts by the
number of states, provinces, and coun-
tries.

Out-of-state stations 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 certificate will be awarded to
the highest scorer in each state, Canadi-
an province, and foreign country (mini-
mum of 10 contacts). 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.

EmergencyPacks contain
QRV All Band kink-proof wx-sealed
multi-band Dipole-V-Sloper antenna.
70" coax feedline, Quick Launch sys-
rem, rotproaf dacron support braad,
40 p Tech Manual. Complete. Ready

for Action. One person installs in 1S -;?:'l{-f: 589
minutes. Infopack 3l

F. 4 Add SI0S & H
astest Antennas = .

'!r'n the iem‘ AntennasWest
Box S0062-C, Prove, UT 84605 (RD1) 373-R425

CIRCLE 20N READER SERVICE CARD

CB-T0-10 METERS

We specialize in CB radio modification plans and hardware
Frequency and FM conversion kits, repair books, plans, high-

performance accessories. Thousands of satistied customer since
1976! Catalog $2
CBC INTERNATIONAL
LOU FRANKLIN/KENH - Owner
P.O. BOX 31500CQ, PHOENIX, AZ B5046

ATV CONVERTERS « HF LINEAR AMPLIFIERS

DISCOVER THE WORLD OF
FAST SCAN TELEVISION

HF AMPLIFIERS par MOTOROLA BULLETINS
Complete Parts Lisi for HF Amplifiers
Described in the MOTOROLA Bullatins.

FERROXCUBE DEVICES
VK200-20/4B AF Choke. ... ..
56-500-85-38 Ferrite Bead . . .,

$1.20
. o320

ANTS8 J00W . _$180.70 EBS3 140W._. 38865

ANTEZ 140W .. .503.25 EB27A 300W.5$138.20
ANTTO20W. . .$B3.79 EB104 BOOW. . $448.15

NEW!! 300 WATT 10-150 MHz Amplifier

HEAT SINK MATERIAL

Modal 90 Heat Sink (8.5x12x1 6), $322 00
CHS-8 Copper Spreader [Gx6x1/4)5$18.00
Add $2.00 agditional shipping.

POWER SPLITTERS and COMBINERS

AMATEUR TELEVISION CONVERTERS

ATVZ2 420-450. . 34496 Kit
ATV 420450 (GAAS-FET) 349 95 it
ATVA 902-928 (GaAS-FET). . .550.95 Kit

AUDIO SQUELCH CONTROL ftor ATV
s ot

G600 Watt 2-Port . , ...
1200 Want 4-Port . . .

ISWattModel X385A. .. ... .. ST KN
TSWatt Model 87SA. . .. ... §1189.95 Kit
Availabie n kit or wired and teated

(230 MHZ)

100W 420-450 MHz PUSH-PULL LINEAR
AMPLIFIER—SSB—FM-ATV

or write for our fres catalog

We alao stock Hard-to-Find parns

CHIP CAPACITORS

METALCLAD MICA CAPACITORS

AF POWER TRANSISTORS
MARFI4IG................. 520920
MARF151G....... $188 80

MINI-CIRCUIT MIXERS
ARCO TRIMMER CAPACITORS

R -

Add $2 00 tor shipping and hanating.

sl CC gl

508 Millstone Dr., Xenia, OH 45385 » (513) 426-8600 (513) 220-9677

FAX 513-429-3811

CIRCLE 99 ON READER SERVICE CARD
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Logs must be mailed by September 30,
1989. They go to: Rich Zysk, KOGSV,
3457A Humphrey St., St. Louis, MO
63118. All QSLs for club station KDAXU
should be sent to KBGSV. Be sure to send
an SASE (business size) for a copy of the
results.

New Jersey QS0 Party

2000Z Sat. to 0700Z Sun. Aug. 19-20
1300Z Sun. to 0200Z Mon. Aug. 20-21

This is the 30th annual party spon-
sored by the Englewood ARA. 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 QSO and multi-
plier credit.

Exchange: QSO no., RS(T), and QTH.
County for NJ, ARRL section or country
for others.

Scoring: NJ stations score 1 point for
WIK and VE/VO contacts, and 3 points for
DX. Multiply total by ARRL sections
worked (maximum of 74). KP4, KL7, KH6,
etc., are 3-point contacts and section
multipliers.

QOut-of-state stations multiply total NJ
QSOs by number of NJ counties worked
(maximum of 21).

Frequencies: 1810, 3535, 3950, 7035,
7135, 7235, 14035, 14285, 21100, 21355,
28100, 28400, 50-50.5, and 144-146.
Suggest phone on even hours, 15/10 me-
ters on odd hours, and 160 at 0500Z.

Awards: Certificates to the top scorers
ineach NJ county, ARRL section, and DX
country. Second-place awards if four or
more logs are received from that section.
Also NovicelTech. and mobile awards.
There are four plagues donated by the
section managers for NNJ and SNJ to the
winning stations in those sections.

Use UTC time, indicate the multiplier
only the first time it is worked, include a
QSO check sheet, and include a sum-
mary sheet showing the scoring, elc.
Send a large SASE if you wish a copy of
the results.

Stations planning activity in NJ are re-
questedto 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 ARA,
P.O. Box 528, Englewood, NJ 07631-0528.

All Asian CW Contest
0000Z Sat. to 2400Z Sun., Aug. 26-27

The same rules as for the Phone Con-
test on June 17-18 apply here. See June
Contest Calendar for complete rules.
Logs for this one must be in the hands of
the committee no later than September
30th. Theygoto: JARL, P.O.Box 377, Tok-
yo Central, Japan.

Say YouSawlitinCQ




In 1937, Stan Burghardt (WQIT), 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 of Honest Dealing, Quality Products and

Dependab

Above all, we fully intend to carry on this proud tradition with even
more new product lines plus the same *‘fair”’

7/57//45"

 BULLETIN

CALL US
NOW!

le **S-E-R-V-I-C-E’’!

Your HaMm DoLLAR GOES

CALL OR WRITE FOR SPECIAL QUOTE

FAST CELIVERY =0ON

treatment you've come

FURTHER AT..

Yvhan il comes 19

EST DEALING and

PROMPT DEPENDABLE S E-R-V-L.C.E pack-up
We don t just advertise 1 — WE GIVE IT!

SELECTION

SERVILE

and

SATISFACTION!

to rely on. Our reconditioned equipment is of the finest quality with 30,

60 and even 90-day parts and labor warranties on selected pieces.

And always remember:

— WE SERVICE WHAT WE SELL —

AEA B&W Daiwa
Alinco Belden Hustler
Ameritron Bencher Kantronics
Amphenol Bird Kenwood
Ampire Butternut Larsen
Antenna Centurion MFJ
Specialists CES Mirage/KLM
Astron Cushcraft Mosley

CIRCLE 1685 ON READER SERVICE CARD

SABRE MODEL 610 LOG PERIODIC ANTENNA

The Sabre Model 610 Log Periodic Antenna covers the frequency range
of 10-30 MHz continuous. The unique design which utilizes fore-
shoriening techniques substantially reduces the overall physical size ol
the array with small sacrifices in operating efliciency. Mechanical
features include a triangular truss all aluminum support boom and step
tapered element design yielding very high strength/weight ratios. The

STORE HOURS:
Y iEN O
BOMDAY rhew FRIDAY
GFiN TATUNDA TS
from 9-1 F N [(C351
CLOSID
LLANZA T

MDA TY

Palomar
Radio Callbook
Ritron MAL AMD
TELEPHORNE
3o, S
TE‘EIIFHYgain Thay re our
Ten-Tec
byt et -
Yaesu &5___.&__}. =
182 N. Maple
P.O. Box 73

Watertown, SD 57201

AMATEUR CENTER

“AMERICA’S MOST RELIABLE AMATEUR RADIO DEALER"

SELL-TRADE

New & Reconditioned
HaMm EQUIPMENT

Call or Write Us Todav For a Juote!

You’ll Find Us to be Courteous, Knowledgeable

and Honest

PHONE (605} 886-7314
rax (605) 886-3444

Get the most of HF Mﬂbr’ﬁng

Yaesu FT-747GX

SPECIAL OFFER!

CALL TODAY
FOR SPECIAL QUOTE |

F'D Box 4215 BV-Andover-MA

UNADILLA ANTENN%.A

ING

01810

(508) (508)
474-8949 475-7831
o4 Hour FAXx THE B I G SIGNAL 95EST M-F

Amateur Antenna Kit

40/80 Meter Antenna Kit

For'Perfect Dipole™ SWR
Quick Installation-Nothing Else 1o Buy

RN {a——

- < B~
F EM-sulaior EY-40 Ll KW-40 EMND-sulalor
Trap Trap i
1 i |
WAL
i1 Balum

A complete kit includes:

e W2AU 1:1 Balun (all stainless stee]l Hardware)

e W2VS KW-40 Traps (pair)

* End-sulators™ (pair)

» #14-7 Copper Wire (125)

* Installation & Pruning Instructions

antenna can be erected using simple hinge up flip over ereclion
technigues without the need for cranes or lifting gin poles. The antenna
has been designed to strict military specilications and ulilizes stainless
steel hardware with locknuts in the boom assembly. The 10-30 MHz
continuous coverage provides an ideal antenna system for the avid ham

operator

SWR.

Available oplions include guyed or seli-supporting towers. complele

rotation systems including E.LA. RS 232 interfaces. rotary joints and
erection kits. For further information and complete specilic-
ations, please contacl Sabre Communications Corporation.

3400 Hwy /o N
Phone: 712/258-6690

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, accurate installation and pruning to low operating

Every component in the 40/80 meter kit is an old line, reliable
UNADILLA product, time tested with hams for over 20 years.

Contact Your Local Ham Dealer Today!!!

SABRE COMMUNICATIONS CORPORATION
PO. Box 536 Sioux City. lowa 51102 USA
FAX: 712/258-8230

CIRCLE 184 ON READER SERVICE CARD
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Grid Dip Meters

To order direct call (508) 475-78310or write

for our informational brochure on our other fine products
Baluns-Antenna Kits-Filters-Center Insulators-ENDswuiators™ -Coaxial Relays

All products come with a 30 Day Warranty

-NOTICE-

We are the NEW manufacturers of the onginal

JAMES MILLEN™ Products
508) 975-2711 9am-5pm EST M-F

Capacitors

CIRCLE 163 ON READER SERVICE CARD
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DX

a monthly feature by
CHOD HARRIS, VP2ML

NEWS OF COMMUNICATION AROUND THE WORLD

DX Forums,

New DXCC Countries, and More

Amﬂng the best-attended activities at
major DX gatherings are the DX forums.
These meetings usually feature mem-
bers of the ARRL's DX Advisory Commit-
tee (DXAC), prominent DXers and DXpe-
ditioners, and representatives from the
ARRL DXCC desk. The attraction of these
meetings is that individual DXers can
learn first-hand what is happening now in
the world of DX. What new countries or
changes in the DXCC rules are under
consideration? What is happening at the
DXCC desk? Further, the DXers present
can ask questions about current DX
events, and express their opinions to
those who make major DX decisions. The
DX forums at the Visalia International DX
Convention and the Dayton Hamvention
in April were typical of such meetings.

New DXCC Countries

The major topic of the two forums was
the pending applications for six new
DXCC countries. At Dayton Rick Roder-
ick, KSUR, chairman of the DXAC, ex-
plained why there was a sudden flood of
such applications. ““The DXAC anticipat-
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 of 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
Reef off Fiji, Ocean or Banaba Island off
Kiribati, the Marquesas and Astral |s-
lands off French Polynesia, and Freder-
ick Reef off Australia. Rick briefly dis-
cussed each application.

"Conway Reef is 281 miles from the
nearest point of Fiji, and 658 miles from
Rotuma, and thus appears to meet both

P.O. Box 50, Fulton, CA 95439

From the left, front: Humberto, CX3AN/

CX@xyY, and Tony, VP8BRR. Rear: Juan

Carlos, CX4CB/CX@XY, Alberto, CX4HS/
CX6BBY, and Mick, VPS8BRT.

Rules 2(a) and 2(b),” 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
Rotuma, only the mileages had to be
checked to approve the application.

The application for Ocean Island was
not as clean, as the new rule requires
such entities to be not only 225 miles
from the 'parent'” DXCC country, but
also 500 miles from the nearest addition-
al DXCC island in the same ‘‘country."”
Since Kiribati already consists of three
DXCC countries—West, Central, and

| ‘East Kiribati—there was some guestion

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 for de-

termination of 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 treaties
or foreign 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 called Swain Reef
between Frederick Reef and the main-

land of Australia. If the existence of this
reef is confirmed, Frederick will not be
225 miles from “‘any part of the parent
DXCC country,” and thus will not qualify
as a new DXCC entity.

Rick also mentioned that the Basilica
del Santo in ltaly was under considera-
tion as a potential new DXCC country,
based on the separation of the Basilica
from the parent country of the Vatican, in
Rome. Rick said more information was
necessary to make a decision on the Ba-
silica.

Other Topics

Potential new DXCC countries were
not the only topics of the DX forums. Rick
mentioned that the DXAC likes to receive
input from the DX community on DXAC is-
sues. Of the 150 to 200 pieces of mail that
the DXAC receives each year, nearly
60% of it is generated internally by mem-
bers of the DXAC. Another 11% comes
from the ARRL. Only 30% comes from
outside DXers, and a mere 1% comes
from the many DX clubs around the coun-
try. Rick said that individual DXers and
clubs can express their opinion of DX
matters tothe DXAC by sending a letter to
the DXAC, in care of the ARRL Head-
quarters. .

Don Search, W3AZD, the DXCC ad-
ministrator at ARRL Headquarters, dis-
cussed some of the controversy sur-
rounding the aborted 4WOPA operation
from Yemen. "‘We have received lots of
reports, but we don't know the whole
story,” Don explained. The only docu-
ments submitted to the DXCC desk for
possible accreditation are copies of the
entrance and exit stamps in the passport,
and the visa. No operating 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,
4WOPA, out of Yemen, Don said that the
DXCC desk had received many com-
plaints, but the Austrian denies interfer-
ing with the 4WOPA operation. A sup-
posed Telex from the Yemen PTT to the
ITU denying any amateur radio operation
in Yemen could not be confirmed at the
ITU; no record of the Telex exists in Ge-
neva.

In other matters, Don said that the
5R8VT documents had been received,
and accreditation was imminent. The
DXCC desk continues toreject QSL cards
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The WPX Program

Mixed
1394 CWoTIV 1387 YU3NU
1395 KI0AP 1398 KDZ2BW
13896 ... IK6BOR
2060 KDZ2UC 2065 JH4DV
2061 K5I 2066 . KIGPG
2062 DEGDAC 2067 LUZFYU
2063 IKEBOR 2068 SPACLX
2064 JH1FTS 2069 . [K6FH(
CW
2573 DLSXAS o87Tr . . JETWBA
2574 WJTH 2578 FE1JUD
2575 SMOBSB 2579 YUu2cuv
2576 IKEBOB 2580 12XHJ
WPNX
246 KAZAS. 247 KB4BSO
Endorsements
Mixed: 450 WOTIV, IK6BOB., KD2BW. 500 WOTIV,
IKEBOB, KD2BW, ONL-2169. 550 WaTIV, G3DCC,
IK6BORB. 600 W@TIV, IKEBOB. 850 IKEBOB. 700
IK6BOB. 750 IKEBOB. 780 IK6BOB. 800 |IK6BOAB,
ABSC. KSIID. 850 IKEBOB. 900 |IKEBORB, LAGSN.
950 |K6BOB, LASSN. 1000 |2EAY, |KEBOB,
LAGSN. 1050 5H3RB, IKEBOB. 1100 5H3RB,
IKEBOB, SM4-3434, ONL-4003. 1150 WBSIL,
DFBEX, ONL-4003. 1200 WaIL, ONL-4003, 1250
ONL-4003. 1300 ONL-4003. 1350 ONL-4003. 1400
SMBCST. 1450 WEZL. 1800 SM3EVR
S58: 350 DEQDAQ, IK6BOB, LUZFYU. 400 MNO@ISL,
DEQDAC, |IKBBOB. 450 |KeBOB, KsIID. 500

IKEBOB, WB4FOT, SMOMIW, K511D. 550 IKEBOB.
WBAFOT, K5IID. 600 IK6BOB, WB4FOT, KslID
-650 |IKEBOB. 700 WRGOQ, IK6BOB, 750 WRGOQ,
IKEBOB. 800 WBGO0Q, IK2DUU, IK6BOB, 16CCI
850 W@COQ, IK2DUU, IKeBOB, 16CCI. 800
WOCOG, IK2DUU, IKeBOB, IBCCI. 950 WRG0Q,
IKBGCS, IKEBOB, 16CCI. 1000 WRGOQ, 16CCI
1050 16CCL 1100 KEBKT, I2TZK. 16CCI, KDS0T,
AC3T. 1150 KEBKT, 12TZK, I6CCI,, KD90T, 1I2DMK
1200 12TZK, 1ZEOW, I6CCI. 1250 IZEOW. 1350
WE2L, K5SRPC. 1400 WE2L, K5RPC. 1450 K5RPC.
1800 16ZJC. 1850 I6ZJC, 1900 16ZJC. 1850 I6ZJC.
2000 [BZJC. 2050 IBZJC. 2100 I6ZJC.

from Walvis Bay, pending an elected gov-
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 confirmed that ama-
teur radiois illegal in Iran, and thus cards
from the currently active EP stations do
not count for DXCC.

At the Visalia convention, DX 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-
tre 4U1VIC, the basis and purpose of the
DXCC program, and QSLing practices.
The latter guestion was raised when sev-
eral members of the Clipperton DX Club
in France asked the ARRL to stop accept-
ing cards handled by QSL manager An-
toine Baldeck, FEFNU, for DXCC credit.
The French amateur radio society, the
REF, has already stopped accepting

CW: 350 SM@BSB, JE3CYH, FE1JUD, YU2CUV. 400
LA3G|, SMBBSE, FE1JUD, YU2CUV, JE3CYH, 450
KJBNR, G3DCC, SMOBSB, FE1JUD. 500 KJEMNR,
G3DCC, SMOBSB, WB4FOT, FE1JUD. 550
WRB4FOT. 600 NS2H, WB4FOT. 950 G4SSH. 1300
SMBCST. 1350 JH3ICXL. 1400 JH3CXL. 1450
JH3CXL. 1500 JH3CXL. 1600 N4YB. 1650 N4YB.
1650 N4AYB. 1700 N4YB.
10 Meters:  |IK6BORB, K5!ID, WB4UBD
15 Meters:  |KBGCS, TF5BW, IKEBOB, KDSOT, K5IID
20 Meters: KJBNR, IKEBOB, KslID, OH2-612
40 Meters: IKEBOB
BO Meters: KDZUC, IKEBOB, YU3NU, KBIID, OHZ2-612
160 Meters. SM4-3434
Asia: IKEBOB, YU3NU, OH2-612
Africa: IKEBOB, OH2-812
No. America: KD2UC, IKEBOB
So. America: KC8YM
Europe: DLSXAS. IKEBOB, YU3NU, OH2-612, SP4CLX,
IKEFHG
Oceania; IKEBOB, OH2-612

Award of Excellence: N&JV, W2HG, ONL-4003

Award of Excellence with 160 Meter Endorsament: PYZDBU

Award of Excellence Plaque Holders: W1BWS, G4BUE, N3ED,
LU3YL/W4, NN4Q, KA3A, VETWJ, VETIG, N2AC, WONUF,
N4NX, SMODJZ, DKSAD, WDSIIC, W3ARK, LA7JO, VK455,
KBJG, NAMM, IBYRK, WACRW, SMOAJU, KSUR, K6XP, N5TV,
K2VV, VE3XN, We0OUL, DLIMD, DJTCX, DL3RK, WBA4SIJ,
SMEDHU, NAKE. [2U1Y, DLTAA, ON4QX, WABYTM, YUZDX,
OK3EA, 14EAT, OK1MP, N4ANO, ZL3GQ, VKINS, DERDXM,
DK4SY, UR2**, ABS0, FMSWD, 12DMK, W4BQY, 1QJX,
SMBCST, VEING, 11JQJ, WATIMP, PY2DBU, HIBLC, KASW,
KOJN, W4avQ, KF20, K3UA, HABUB, WBCNL, K7LJ, W1JR,
FORM, WEUR, WBBZRL, SM23EVR, CT1FL, K2SHZ, UP1BZZ,
WBRSW, WA4QMQ, EATOH, K2POF, DJ4XA, ITATQH, WSBILC,
K2POA, N6JV, WZHG, ONL-4003, VETDP, K9BG

Award of Excellence Plague Holders with 160 Meter Endorsement:
W4BOY, WSUR, N4NO, WERSW, N4KE, [2UlY, WBILC,
W1BWS, NN4Q, G4GUE, LU3YL/W4, [4EAT, VETWJ, WAGNUF,
N4NX, VKONS, DERDXM, VETIG, K9BG, ABSO, FMSWD.
SMODJZ, DKSAD, SMECST, 11JQJ, W3ARK, HIBLC, KASW,
UR2**, VE3XN, KBXP, LATJO, W4VQ, KBJG, K3UA, HASUB,
WA4CRW, N4MM, K7LJ, SMRAJL, KF20, SM3EVR, K5UR,
UP1BZZ, OK1MP, N5TV, K2POF, WBCNL, DJ4XA, ITSTQH,
DLIRK, N6JV, ONL-4003, W1JR, WEOUL.

Complete rules and application forms may be obtained by
sending a business-size, self-addressed, stamped envelope
(fareign stations send extra postage if air-mall desired) to CQ
WPX Awards, P.O. Box 1351, Torrance, CA 90505-0351 U.S.A.

cards from F6FNU for credit for the REF
award program.

The subject of QSL practices is a hot
one, as more and more DX stations and
QSL managers are adopting controver-
sial QSL procedures, such as requiring
separate return envelopes for each call-
sign, not answering cards via the QSL bu-
reau system, etc. In an effort to establish
some guidelines for QSL managers, the
Aprilissue of The DX Magazine contained
an editorial about ethics for QSL manag-
ers. The editorial is reprinted here.

““QSL Manager Ethics’™’

“QSLs 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 Master-
card details, Krugerrands or US bonds.
Preference will be given to pretty, pastel,
carefully color coordinated cards and
those depicting an autumnal rural scene
whilst most accurately reflecting the im-

T ——

From the left: OH2BU (op. at XF4L); wife
of OH1RY; and Peter, OH1RY., (SMOCOF
phoio)

pact of list operations upon Judeo-Chris-
tian 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 Longer
In Log." Any enclosures will be safely re-
tained in a Swiss CD whilst personal re-
search whether the cards are to be print-
edinJapan, Indonesia, Sudan or the copy
shop next door is undertaken."’

So reads Steve Dove, NM2Y's QSLing
instructions.

Although Steve's demands are tongue-
in-cheek, his letter illustrates a growing
problem in the DX 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
QSO!

Admittedly, the job of a QSL manager
is difficult, and is often made much more
difficult by ignorant or thoughtless

DXers. But if someone volunteers to be a
QSL manager, that person should adhere
to certain minimum standards.

These standards are based on an ex-
tensive survey of QSL. managers and QSL
managing practices. Dozens of manag-

Kevin, 9M2Z2Z, operates out of this very
well-equipped station in Kuala Lumpur,
Malaysia.
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A A T N
after missing a few Morse code letters.
Start copyving words instead of letter-by-letter.

Time-proven, easy-to-learn methods.
Money-back guaranteed! Order today!

QSO-TRAINER™ Code Course. Copy words the
very lirst day! Tdeal, moderate speed. $14.95

QSU-MAH'I’ERTM Practice Tapes. The "plateau”
buster! 8, 10, 12, 14 wpm. $12.95

USU-FHiJM Practice Tapes. Go all the way to

EXTRA! 16, 18, 20, X2 wpm. $12.95

=" o s e ——— ]

Each setl contains two, high-gquality 60-min. tapes

and complete writien instructions,
Shipping & Handling (S&H). All orders 53.00 U5 and CAN
£4.00 elsewhers. IL.IN, MI, MN, OH. Wi add sales tax
Send Check, Money Order, Visa, or Master Card lo:

AVC INNOVATIONS, INC. Dept. CP
P.0. Box 20431 = Indianapolis, IN 46220-0491

BUSINESS SIZE SASE GETS DETAILS
CIRCLE 146 ON READER SERVICE CARD

NextDay f S

) Two-Color
Rainbow Assorment
F -

il Today &
Baraboo, Wisconsia We Ship NextDe wd Day
S 100 $29.95 $24.95 $19.95
KeZZ 200 §$39.95 $34.95 $29.95
E = 400 $49.95 $44.95 §19.95
§00 $54.95 $49.95 §44.95

lafs $1 1000 599.95 dilﬂliﬂl'i_ '5'.:"95:5
A"If nnas WE Ly 4 A.Ell_fvrden ppd 2ad day air ¢ prionny mal.

ar aversight sir delivery add 510.
(801) 373-8425  Box S006%-C. Provo UT 81605

CIRCLE 2 ON READER SERVICE CARD

e
we
NO TUNERS!
NO RADIALS!
NO RESISTORS!
NO COMPROMISE!

FOUR EXCELLENT REVIEWS JUST

DON'T HAPPEN BY CHANCE

CALLUSFORA FREECATALOGUE.
“See review in Oct. 73,1884 *Sept. 73,1985 March 73, 1086

CQ, Dac. 1988
BILAL COMPANY %’
137 Manchester Drive T
Florissant, Colorado 80816 =
(719) 687-0850

CIRCLE 147 ON READER SERVICE CARD

Discover
CAROLINA WINDOM

Ladoratory aeveloped
Superior construction
Unegualed specilications
| 101ypes. ZEW and 4KW

he BEST

BALUNS MADE

| |
Performance

Current-iypeic

from $15.95 |__ e
804-484-0140

SEE WHAT WE'RE DOING NOW!
WARC "BigSigic) Loops & 'InTreeVerisi<)
LOowes] prices -Z.:-.H wire, coax. connectors. mabile HF
and VHF antennas, mounts, trap antennas. discoun|
books . SWL. Dacronir) line, Keys Free 56 page discount
catalog (31 1or 1st class postage)
Box 6159 Portsmouth, VA 23703

CIRCLE 127 ON READER SERVICE CARD
88

The WAZ Program
10 Meter Phone
328 NYZ2E 329 o YU2AA
15 Meter Phone
274 .. JEAMWR 276 . N4OM
275, oGoJL3VWIL 27T Y0LIZAA
20 Meter Phone
136 NBCOCL 741 . .. NETEW
far . KSAPW 742 SP4CLX
7ag [K2BT| 743 UABJID
739 VEBAEC 744 WASIMN
[ | NYBMIKHZ 745 YUZAA
40 Meter Phone
2 Y LIZAA
80 Meter Phone
50 Y U244
10 Meter CW
65 NYZ2E 66 YLIZAL
15 Meter CW
148, = KeQQ 148 F3TH
g WBJTI 148 YUZAA
20 Meter CW
324 WABYTM 326 YUZAA
325 LY F3TH
40 Meter CW
101 Ak YU2AA
80 Meter CW
21 K@ZL 23 YUZAA
22 s NAW.J
All Band WAZ
SSB
3326 JYSLEC 3338 IKeEB0OB
3327 HZ1AB 3337 ICBJAH
3328 SMEBBS 3338 KASTOQF
3329 14GAS 3339 OHBSU
3330 NBCCL 3340 Wi2J
3331 I3VEKW 3341 WERQ)
3332 KCBMK 3342 IK2EKP
3333 IK2BTI 3343 IKSEXY
by IBZTC 3344 YC2GHE
3335 KATRRL
Phone/CW
6522 4X6U0 6534 AASET
6523 PY4WS 6535 WENDO
6524 WBWLL B536 KV3l
(525 NTBSA 6537 KAZ200G
6526 WGTA B538 KTWEK
6527 JATWJY 6539 : KASTQF
6528 IK4DCS 6540 KASTOF (CW)
6529 OH3YR 6541 SM7GCZ
6530 JKIHGS 6542 G4DY D
6511 WC4B 6543 NIT
6532 . IKEBLUB 6544 JS1LPG
6533 IKEBUEB (CW)

Applications and reprints of the latest rules may be obtained
by sending a self-addressed stamped envelope {65 cents) size
414 x 8% to the W A Z Manager, Leo Haijsman, W4KA, 1044
S.E. 43 Street, Cape Coral, Florida 33904, Applicants forward-
ing QSL cards either direct 1o the WAZ manager or to a check
point should include sufficient postage for safe return of their
QSL cards. The processing fee for all C.Q. awards is $4.00 for
subscribers and $10 for non-subscribers. Inorder to qualify for
the subscriber rale, please enclose your latest CQ mailing la-
bel with your application.

ers who handle cards for hundreds of DX
stations responded to our survey.

The only reason for the existence of a
QSL manager is to facilitate the return of
valid confirmations. The manager serves
the DX station and the DX world at large.
A good QSL manager will do the follow-
ing:

1. Understand that the manager will

5 Band WAZ
As of May 1, 1989, 222 stations have
attained the 200 zone level.

New recipients of 5 Band WAZ with all 200 Zones
worked:

K8EJ
HG19HB
UABJD
YUZ2AA

The top 16 contenders for 5 Band WAZ are:

1. NAWW 199 9. K2LU, 198
2. WoJLC, 199 10. HABXX, 198
3. SPAPT, 189 11. NS7Z, 198
4. KBYRA, 199 12. K7UR, 198
5. K8EJ, 199 13. KBOU, 198
6. K9GX, 199 14. PY7ZZ,198
7. AA4V, 199 15. KBSIK, 198
8. SP6JCY, 199 16. VE8DX, 198

555 Stations have attained the 150 Zone level, as of
May 1, 1989.

Applications and reprints of the latest rules may be obtained
by sending a self-addressed stamped envelope (65 cents) size
4% % 8% tothe W A Z Manager, Leo Haijsman, W4KA, 1044
S.E. 43 Street, Cape Coral, Florida 33904. Applicanis should
include sufficient postage for safe return of their QSL cards
The processing fee for all CQ awards Is $4.00 for subscribers
and $10 for non-subscribers. |n order to qualify for the sub-
scriber rate, please enclose your latest CO mailing label with
your application

not make money by managing, and may
actually incur some out-of-pocket costs.

2. Accept and answer QSLs via the
worldwide bureau system. This often
means maintaining membership in the
national amateur radio society, as the
QSL bureaus of many countries don't
handle cards for non-members. QSLing
viathe bureauis not free forthe manager,
who has to pay postage from the bureau
to his 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
IRCs and those DXers considerate
enough to include donations over and
above postage to cover the costs of
handling cards via the bureau.

3. The manager will return cards direct
by airmail if sufficient postage or funds
are provided. If the DXer 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 amateur.

6. A manager will answer QSL re-




R& L ELecTRONICS
H A M iL1on! 0HIO

1315 MAPLE AVENUE HAMILTON, OHIO 45011

1-800 02217735

TECHNICAL ORIN OHIO CALL (513) 868-6399

WE STOCK ALL MAJOR LINES OF
AMATEUR RADIO EQUIPMENT

F1-411/-811 CALL ORWRITE FOR OUR FT-470
Full-Feature VHF & UHF FM Handhelds FREE CATALOGUE Compact Dual Band 2m/70cm FM Handheld

FT-736R All Mode Multi-Band

FT-212RH/-712RH VHF/UHF Full Duplex Base

Compact VHF/UHF FM Mobile

FT-767GX HF/VHFIUHF All Mode Base

FT-757GXIl HF All Mode Base/Mobile FT-747GX Lightweight HF All Mode Mobile/Base

CIRCLE 72 ON READER SERVICE CARD




3656
3518
3181
2931 .
2794
2750
2655
2635
25861
2511
2507
2499
2480
2430
2403
2388
2380
2300
2280
2252
2251
2242
2161
2134
2131

3444
3118
2746
2687
2569

2505 .

2440
2300
2298
2264
2250

2247 .

2208
2182
2092
2091
2077
2002
1865
1913

1806 .

1800
1846
1846
1816
1805
1802
1755

2748
2688
2543
2485
2405
2223
2191
2128
2083
2074
2037
2025
1823
1822
1900
1874
1867
1852
1779
1757
1745
1731

YUZAA
FORM
K2VV
W2NC

. KBJG
VE3XN
YUZYW
W4BQY
KBXP
N4ANO
NEJV
WaDwWO
N4AMM
PY1APS
KOBLT
EAZIA
WABYTM
YLU1AB
YU7BCD
MNEAF
12PJA
IBYRK
YU7BPQ
N2AC
I65F

FORM
1@z
K2V
ZL3INS
K2POA
KEJG
CT1UA
CDAMU
VE1YX
KEJG
I2PJA
MNAMM
WDBMGQO
waYLB
14250
CT4NH
I6ZJC
W4BQY
I8YRK
OZ5EY
N4NDO
WABYTM
I2MOP

.. YU7BCD

WaIDWaQ
14CSP
PARSNG
NJOC

K2V
W2NGC
WAZHZR
NBJV
ON4CGX
VETCNE
N4NO
W3ARK
KBJG
wWaDhwWwaQ
... G2GM
W4BQY
.. KBXP
YUTSF
M2ZAC
EAZIA
I65F
YU7BCD
QZSEV
ITYRL

 WABYTM

LZTXL

2128 ..

2122
2102
2077
2061

2008 ..

1589
1981

1064

1931
1918
1910
1808
1841
1836
1829
1810
1806
1801
1758
1743
1736
1695
1654
1650

1741
1738
1725

1701 .

1635
1615
1583

1558

1556

1528 - .

1525
1515

1496 .

1482
1480
1450
1437

1433

1418
1414
1405
1404

1396 ..

1394
1394
1380
1386

1673
1639
1619
1612
1596
1583
1538
1534
1507
1459
1456
1455
1398
1300
1285
1261
1251
1218
1215
1212
1205

The WPX HONOR ROLL

The WPX Honor Roll is based on the current confirmed prefixes which are submitted by sepa-
rate application in strict conformance with CQ master prefix list. Scores are based on the current
prefix total regardless of an operator’s all-time count. Honor Roll must be up-dated annually by
addition to, or to confirm present total, If no up-date, file will be placed into “inactive’ until next
up-date. Lifetime Honor Roll fee $2.00 (U.S.) for each mode, with no fees required for up-dates.

SMTTV
NBCW
YTTDX
WINUF
PABSNG
YU7SF
K5UR
K9BG
DrJdxA
INSANE
PY 400D

. WeSFuU

SM3EVR
I2ZMQP
HAQDU
4XaFU
IT9Q0S5
TLIZNA
KF20
KASW

. SMEDHU

YT3AA
MNETV
HEEW
ISALYN

EAZIA
WE4V
ZPSJCY
KSUA
WANUF
W3ARK
WAAQMQ
. G4CHFP
CI1FL
KF20
KCBYM
DJ4xA
IGEEW
WaLIW
G4CHP
XE10X
KSRPC
EABAKN
EAJAQC
YUZNA
|1BKCI
CTauw
WE2L
AC2J
HABXA
I15ZJK
KASW

.. NAMM
PY40D
WONUF
VO1AW
4X4FU

KSUH
DJaxA
N4YB

 JHECKL

ITOVDO
KATT
I12DMK
NSTV
NEFX
SMeCST
SMEDHLU
KLTAF

. K2POF
VE1ACK
ITPXV
IBYRK

MIXED
1639 NEAW
1638 KBLJG
1601 KLTAF
1601 SMOAJU
1667 MPOR
1538 . IT9TQH
1538 HASXX
1535 W4LUW
1524 K2POF
1508 WEOLUL
1494 YUZCQO
1470 NNAG
1467 DKSAD
1460 WE2L
1435 YU1SZ
1416 K20LG
1418 N2AIF
1407 SMBCST
1403 ABAO
1400 AC2J
1380 YTTWW
1334 .. WBBZRL
1334 WT7CBH
1311 . YU2TY
1302 ANTZZ
1371 NETV
1307 11POR
1301 KLTAF
1298 CT1BY
1291 ITATON
1290 PY40D
1283 HKEACO
127 T . EA4KK
1273 W2NC
1270 . KDaOT
1241 I2EOW
1231 SMEDHU
1218 SMoAJU
1217 12TZK
1200 CABSO
1196 NEFX
1176 NZAC
1170 NZAC
1163 NN&C
1158 PY 4VX
1141 KCBCC
1141 KEGKT
1114 IBWYD
1110 _LUBESU
1102 CAGE2K
1083 IBLEL
1082 WBBZRL
1198 . KABW
1190 W1WAI
1188 KFE20
1146 MNZAIF
1144 FEHKD
1143 SMBDAJU
1138 WaPWM
1138 |20y
1138 Y UZNA
1134 EATOH
1134 KBLJIG
1129 YU2CO
1112 YLUINL
1106 . ITeTQH
1106 . LASXG
1087 . AKZ2H
1085 DJ1YH
1085 WEBOUL
1063 TI45U
1051 OHATO
1033 L 121WM

1254
1241
1214
1205 .
1203
120

1185 .-

1190
1173
1161
1146

1143 . .

11419
1140.
1127

1120

1106

1102 ..

1088
1096
1081
1008
989 .
998
286

1050
1035
1023
1021
983
985
983
982
981
960
a50
947
YT
911
903
508
902
860
B60
858
854
854
832
827
B8O5
803
803

1024
1019
1006
1000
9B8
969
857
956
952
919
915
914
8498
891
868
885
849
848
538
837
823

NBBJC
K7CU
AlBS

. K8DB
YUIGH
WOIL
JABGOW
DFBEZ
KCBCC
YUTDR
AlBZ
IBACF
wDglIC
-NE&I
PY2DBU
JATWY
YU3NU
KSQL
aH3HB

. G4CBK

K3UA
WQRJIE
SPSAA

NVGS
G4as5Dy

KBLJG
walLu

.. CT1AHU
.. WAZFKF

KSQBZ
XE1XF
G45DJ

. IKBGGES
DKEWG
HKEBER

.. FiHwWB

I2WZX
IK2DUU
WeOoUL
YB3CEVY
N2AIF
K3IXD
CXeBZ
WNSMBS
KBZZU
KKSP
ITOONV
13ZSX
LUIVK
WSILR
G4KHF
ITAKY

NN40
HASLZ
KNTK
DLZ2HBX
OK1CZ
G4FAM
VE4GE
GIVao
(G4S5H
AlBZ

SMBDAC

MF5SZ
OZ5UR
HABXX
K3UA
.EATAK
CTILN
1I2ZEAY
JITFSK
yuz2ald
KQ35

981
250

o947
929
911
899
884
859
847
841
B840
830
BO2
173
750
750
748
742
729
719
710
696
678
641
618

B01
797

794

787
783
157
a7
745

fa4 .

(R
699
683
675
B74
666
661
657
650
641
639

635
633
618
613
607
600

789
798
790
781
/63
761
750
749

7 5 S

726
708
701

684, ... _

657
642
639

619

611

608
602
600

12EAY

. F1HWB

YU2GIJ
VE3NUP
15Z2TC

K1BAZ/DV1
WAAWIN

OE1KJW
YUTRU
WalAL
YUIPG
YUTPJ
WEASP
KS3L
Klgg

 KGTEM

IK2BHX
K5IC
WAWKQ
KoY 3V

. WELC
MN3KR
RBSMP
JE2GMO
IK2ECN

NBCGHR
NKZ2H
.NEB&I

KC2FC
K3UA
KB&C

IK7TDBB

AlGZ
AKREIM
VO1AW

ITUNX

YCTDF

DJBAF

KB4HU

G40BK
KOPVYI

WESAWT
WMEG
CT1CIR
KARZFX
LUIDWN
EATDOHK
SMBCST

CTiDIZ

- NMSY
KSHT

., ITBCUE

EASAR
G40BK

. NEE|
G4UOL

. DETKIW

WB8ZAL
WaJlE

. GAMVA

YU3PG

KIBAZ/IDV1
- JAZGCW

KAICLV
WSAWT
ACS5K
ISQFIC
KU@S

.. PY4WS
WEZP
WaIAL
4XEDK
KTDBV

quests for more than one callsign with a
single return envelope. A manager can
request a separate envelope per callsign,
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.)

5 Band WAZ #75

When you are in that big contest
and you hear someone endlessly
chanting "'CQ DX,'" what do you think?
If you are Mico Avramovie, you might
think that you are being called, YU7DX
being his callsign.

Mico Avramovic, YU7DX, at the oper-
ating desk with one of his daughters.
Mico works a lot of DX and often is out
infront 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. Mico 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 5BDXCC, 6BWAC, and
items such as those. Micﬂ 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
THGDXX He also has a vertical for 40
to 10 meters. Mico started out with
homebrew gear, but after getting 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. Mico
has been licensed since 1962. He is a
member of the local radio club, Heroj
Pinki, in downtown Novi Sad. The club
has about 80 members.

Mico jumps in during contest
perinds at times, but mostly he
operates single-handed. However,
when something needed is on a DX
net, there is no objection to going with
that flow.
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cu DX Awards Fmgram
SSB
1684 FRSZN 1688 DUTDZA
1685 TI2LTA 1687 NEBHUA
748 WAGBHYB 751 NUTV
750 WABYWK
SSB Endorsements
320 VEIYX321 310 K2JLAS313
320 ZL3NS20 310 WAAWTGI311
310 NTRO/319 300 KBOCMOS308
310 K9MM/31S 300 KCBEU3DGE
310 ZL1AGOY3I19 300 WouULU03
310 WOSFUBE19 300 KSQZ303
310 IRZVIZ1Ie 275 TIZLTARZBY
310 HLCK/318 200 VEZANER224
310 KS50OVCI317 200 FRSZN/217
310 NEBAHUIZ1E 2B MHZ NBHUR
30 K3UAPR14 35/7 MHz KASGTNZ
CW Endorsements

320 KaMMiA20 275 KAZDIVIZTO
310 WolZi312 250 K2JLASZ55
310 KIUARID

Total number of active countries is 320 The basic award fee
tor subscribers 10 CQ is $4. For non-subscribers, 1is$10 Inor-
der 1o quality for the reduced subscriber rate, please enclose
your fatest CO mailing label with your application. Endorse-
meni stickers are $1.00. Updates nol involving the issuance ol
a sticker are made lree when an SASE. is enclosed for confir-
mation of total. Rules and application forms for the CO DX
Awards Program may be obtained by sending a business size,
No. 10 envelope, self-addressed and stamped, to CQ DX
Awards Manager, Billy Willlams, N4UF, Box 9673, Jackson-
ville, FL 32208 U.5 A. DX stations must include extra postage
for air-mall reply. Please make all checks payable to the
awards manager

7. AQSL manager will make a diligent,
thorough search of the log before return-
ing a card marked ""not in log." This in-
cludes checking a day forward and back,

The Po¥ch

Protection for your
ham-held!
If you drop your portable while
it's inside The PoWch, this
bouncy cocoon might save its
life!
Developed for cellular phones in
resilient neoprene
and nylon, the
stuff from which
scuba-wet suits
are made,
The Polch is
available for most
full-size portables,
such as all ICOM
“AT" series, Ken-
wood TH-215,
Yeasu FT 727,
AEA DX and many more.
Accommodates all battery sizes.
You can switch from one battery
SIZE to another in a
microsecond!

$1495 )

Hop to it. Call your favorite dealer

or 1-800-72-POUCH

CIRCLE 152 ON READER SERVICE CARD
Say You Saw It In CQ
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an hour forward and back, checking if the
time is local and not UTC, etc. The man-
ager can postpone this search until ac-
curate cards are handled, but a manager
should make an honest effort to find a
contact before returning a card.

8. A manager should obtain cards and
answer QSL requests in a timely manner.
Sometimes there will be a delay of a
month or so for printing or receipt of logs,
but a manager should answer incoming
direct QSL requests within a month or
two. A good manager will set up an on-
the-air sked to eliminate delays associat-
ed with mailing logs.

9. Amanager should be considerate of
DXers who don't know how to QSL prop-
erly. Educate these DXers as to proper
procedure, rather than insult or ignore
them. This will pay off for all managers
worldwide.

10. A good manager will communicate
well, letting the DX community know if
there will be delays due to cards being
printed, logs lost, or vacations. A manag-
er should answer in a timely manner all
letters that include return postage.

The vast majority of QSL managers
worldwide adhere to these guidelines.
They have demonstrated that a manager
can provide an invaluable service to the
DX community, and not go broke doing
s0. Perhaps it's time to invoke DXCC Rule
12 (ethics) for QSL managers.

The HF5B “Butterfly’™

A Compact 2 Element Beam
for 20-15-12-10 Meters
Operate As A Di-Pole on 17 Meters

* Unique design reduces size
but not performance.

* No lossy traps; full
element radiates on
all bands.

* Turns with TV
rotor

» 191bs.

=32 feal tall - may be 1op loaded lor
adaibonal Bandwidth

QSL Managers

Robert A. Winters, KD7P/INH2, reports
that his Callbook address is no longer
valid. He can now be QSLed via 68 Betel
Palm, NCWP, FPO San Francisco, CA
96630-1848.

3C2CR (CW) to DJSON JY35R to W3FYT

302YY to JH4IFF KC4AAA 1o NCEJ
4X4110 10 4X4HO LUIZA to LUZCN
SBAWW 1o 584T LWIEZK 1o LUBEF
SHITW 10 K3Z0 OHEBDA 10 OHZBDA
SNBELT 10 GA0HX P29SR 1o WBGIOQ
STSCX to DL1HH P4BP to N1CIX
SYTSA to WB4ALFM PABYL to HBOCLUY
TPSER 10 ZS5VF PP1ZAH 10 WEAH
8SHTU 10 SKQCC PO2/PY16CW to PY1SL
GH1IV 10 VKZFAG RTRU 1o UTAUWY
OMEHF 1o WE2K RW3A to UZ4AZM
905FF 1o WASPCI $749J to KIERD

STYA to WEYA
$01DX to EA3AQC
STZ/PABGAM 10 FARGIN

GXSAA 1o WAFRU
GX5NH 1o DJEEA
AJSAA to N5XX

BT1TUS 1o BY1QH SXTR to SVACPO
CNBFC 1o WALOMO T33JS 1o VKONS
D6BJL 1o AK1E TSCT to N4CT
EL2L to WABLKS TSMF 1o I2MOP
EMST 1o UTaUWYV TA28K to DJBUY
EOTAQW 1o UZ 10WW TLENS to INSEYY
ED3AWK 1o UZ3AWW TLATE 1o KCANC
EDSACS 10 UZSCWW TP4BCE 10 FEFGO
EUTL to ULBGWW TWBAA 1o FEEEM

UOSGIW 1o UQ2GKL
V21CW to KAZDIV

EVIAN 1o UZTNWA
EVAAW 10 UA4WE

EWBCL to UC1LWA VKBTD 1o KGEB
EWIC 10 UC2ADX VKILA 1o DJSCO
EW9BJ 10 UB4JWN VPZEXX 10 KCBJH
FH/DLTFT 1o DL7FT VPBBUB 10 GAYLOD
FRAFA/p 10 FEFNU YBEATI to KJ4ADO

YBOLL 10 W3HNK
YIBAYS to JATAFP
ZCAWK to WBBJEY

FYSEW 10 FEEFN
HKBBKX io WBSNUL
HL5BDS 10 HL1ASS

JAS/DKEAS toc DJBMT ID9BY 1o WAFRU
JATFTJ/JD1 to JATBI) ZXK1XV (89) to VK2BCH
JT1T to JT1KAA ISBMI to ZS6PT

JXTDFA to LAZKD

Butternut
Verticals

Butternut's HF
verticals use
highest-Q tuning
circuits (not lossy
traps!) to outperform
all multiband designs
of comparable size!

Model HF6V

*B0. 40, 30, 20 15 and 10 meters
automanhc bandswitching

sAdd-on kit for 17 and 12 melers
available now

*26 h tall

Model HF2V
eDesigned for the low-band DXer

*Automatic bandswichuing on B0 and
40 meélers

sAdd-on units tor 160 and 30 or 20
metars

For more information see your
deater or wri'= for a free brochure

/a2 BUTTERNUT ELECTRONICS CO.
!3,9 405 East Market, Lockhart, TX 78644
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Nashmgton Readout

a monthly feature by
FREDERICK O. MAIA, W5YI

FCC Releases Revised Amateur Radio Service Rules

The FCC Commissioners have ap-
proved new Part 97 Rules covering the
Amateur Radio Service. They were intro-
duced to a standing-room-only crowd at
the ARRL 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 necessi-
tated 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
canbe incorporatedinto 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-

freguency, hand-keyed telegraphy and |

amplitude-modulated telephony. Since
then a number of emerging technologies,
such as single-sideband and frequency-

ers, radioteleprinting, satellite trans-
ponders, digital communications, televi-
sion, etc., have become popular with

National Volunteer Examiner Coordina- |

tor, P.O. Box 565101, Dallas, TX 75356-
5101

amateur operators. While rules have |

peen modified or added to accommodate
these technologies, the result has beena
“patchwork quilt” of rules surrounding
an antiquated structure that is often con-
fusing, particularly to a prospective
licensee.

Part 97 has now been restructuredinto
a format consisting of six subparts and
two appendices. These are:

Subpart A: General Provisions, which
contains those rules concerned with li-
cense and station location requirements.

Subpart B: Station Operation Stan-
dards, which is comprised of those stan-
dards which apply to all types of 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 craft, and AMSAT, the amateur-
satellite service.

Subpart D: Technical Standards, contain-
ing the remaining technical principles.

‘Subpart E: Providing Emergency Com-
munications, which contains the rules
applicable to operations in distress and
disaster situations, along with RACES,
the radio amateur civil emergency
service.

Subpart F: Qualifying Examination Sys-
tems, which contains the requirements
for the preparation, administration, and
coordination of amateur radio operator
examinations—I.e., the Novice and VEC
testing programs.

Appendix 1 lists the geographic areas
where the amateur service is regulated
by the FCC, and

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 of

. Proposed Rulemaking released in April
modulated telephony, VHF/IUHF repeat- |

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 for 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 investi-
gated by the Commission.

The general prohibition against ama-
teur stations transmitting communica-
tions as analternative 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
sale 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 license exam-
inations, the Commission included in the
rules their policy that a Morse code re-

. ceiving test alone is adequate proof of
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WE SHIP WORLDWIDE
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&
Barrq EleCtTOI“CS corp. For the best buys in town call:
WORLD WIDE AMATEUR RADIO SINCE 1950 212-925-7000

Your one source for all Radio Equipment!

Los Precios Mas Bajos en Nueva York

- WE SHIP WORLDWIDE!

KITTY SAYS: WE ARE NOW OPEN 7 DAYS A WEEK.
Saturday & Sunday 10 to 5 P.M.

Monday-Friday 9 to 6:30 PM Thurs. to 8 PM
Come to Barry's for the best buys in town.

ONV Safety JIVL
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R-7000, IC-765, IC-375A, 275A/MH, 3210A, 475A/
H, 735, IC-800, IC-228H, IC725 , IC448A

MAY We Help You With the Best in
Commercial and Amateur Radios?
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both sending and receiving ability. The
FCC confirmed that knowledge of all tele-
graphy characters is basic to sending
and receiving texts correctly, therefore,
the Morse code test 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
questions that must be answered cor-
rectly on each written examination,
rather than a percentage of correct an-
swers. Administering volunteer examin-
ers (VEs) 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 shori-
ened and simplified—for example, bea-
con, repeater, earth station, and space
station. The Commission also included
an exception to the prohibition oninterna-
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 Iinto 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-
S0, 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 of radiocommunications
by the user station. 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

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 to a full-fledged govern-
ment law.

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 that about 20% of the
questions on Rules contained in the pres-
ent amateur radio license examination
guestion pools will have to be changed.
The Volunteer Examiner Coordinators
are in the process of addressing the rule
changes and new Part 97 replacement
guestions 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 callsign system
administered in the private sector. This
wadas a major announcement, since many
amateurs were waiting for a mechanism
by which they could obtain a callsign of
their choice!

The proceeding began more than
three years ago when the FCC received a
June 17, 1986 letter 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 callsign
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 1978)
callsignassignment system whereby am-
ateurs gualify for shorter—and more de-
sirable—callsign formats by upgrading
or adifferent callsign(inthe same format)
when an amateur changes mailing ad-

dress to a different region. All new call-
signs, regardless of the licensee’s opera-
tor class, were to have been systemati-
cally assigned with a 2x 3 format from
the NA-NZ prefix block. That block had
the capability to provide over 4.5 million
callsigns.

The Commission proposed that the ac-
tual amateur station licensing function,
including the assignment of an "official"’
[primary] callsign, would continue to be
performed by the FCC, consistent with its
statutory licensing responsibility. Upon
request of an individual licensee, how-
ever, an SCSC would then assign one or
more supplemental “‘special’”’ [second-
ary] callsigns to an authorized station. An
administrative cost would be collected by
the SCSC for the issuance and mainten-
ance of these callsigns.

These special callsigns could then be
used in lieu of the Commission-assigned
callsigns during the station identification
procedure. The SCSC would then be re-
quired 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 moni-
toring and compliance work. Thirteen
groups, including The Radio Amateur
Callbook, Buckmaster Publishing, Forest
Industries, the ARRL, and the Central Ala-
bama and W5YI VECs, did apply to be-
come the Special Call Sign Coordinator.

The ARRL asked for a comment time
extension from April to July 1987. Meet-
ingin Atlanta on July 9-10, 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
ARRL 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 2a 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 SCSC probably
killed the matier. The official release
gave a different reason. “After 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 that 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 callsign system is not in the pub-
licinterest. Accordingly, it terminated the
proceeding.”
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:2:::'::A:’F:iii : FREE new bulletin contains
' information . . . to improve

FOR THESE DISEASES :
I  your signal coverage . . .

‘1. REFLECTED POWER-ITCH
2. KNOB-ITUS by eliminating distortion caused by

S —— re-radiated signals

u..uﬂji
3. QRM-DEAFNESS D Flexible, electrically transparent
Phillystran® guys completely
<. BUTTON-PHOBIA SN isolate a-inwervguptgstem
5. SWITCH-CANKER “ from the antenna field.
These high-performance
&. SUPER TUNER-BLUES g tower guys eliminate
maintenance and the hidden

7. CROSS NEEDLE-EYES

¥ damage caused by white-noise arcing. i
THE CURE IS:

They also provide a neater tower appear-

-
ance with no troublesome ceramic insulators. i

Street or P.O. Box

ﬁ AUTOMATIC ANTENNA MATCHER ®

FOR ALL 5.5.B8. RADIOS

3 ONE SHOT GUARANTEED TO LAST
AT LEAST FIVE YEARS!

SONNY IRONS, BOX S02,FT.LAUD., FL3330=2
305-523-6369 |

* WAXCCOM M@ 4 "eGialeted FESEman =S A e Ty FRISET DM TEnach bz

" THE BOTTOM LINE: "MAXCOM WORKS" __/
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City State Zip

Philbystrai
UNITED ROPEWORNKS (U.S.A.) INC.

151 COMMERCE DRIVE

MONTGOMERYVILLE, PA 18936 U.S.A.
TELEPHONE: 215/368-6611 TELEFAX: 215/362-7856
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Propagation

THE SCIENCE OF PREDICTING RADIO CONDITIONS

Accnrding to worldwide daily sunspot
observations collated by the Royal Ob-
servatory of Belgium, the median value
for April 1989 was 129. Daily values
ranged from a high of 185 reported on
April 8th to a low of 92 observed on the
13th. The corresponding median level of
10.7 cm solar flux for April, as reported by
the Algonguin Radio Observatory in Otta-
wa, Canada, was 190.

The median level of sunspot activity
observed during April increases the 12-
month smoothed sunspot number to 125,
centered on October 1988. A smoothed
sunspot number of 174 is forecast for
August 1989 as the present cycle contin-
ues toward a record, or near-record,
maximum, which Is now expected to oc-
cur during the first quarter of 1980. A cor-
responding 10.7 cm solar flux level onthe
order of 220 is forecast for August.

Figs. 1 and 2 depict the present course
of Cycle 22 to date, and predictions
through April 1990, as made by the Space
Environmental Services Center; NOAA,
Boulder, Colorado.

The National Geophysical Data Cen-
ter, NOAA, also in Boulder, is calling for
Cycle 22 to reach its maximum during
March 1990 with a smoothed sunspot
number of 190 (£ 42).

August DX Conditions

Late August and early September are
days when DX forecasters usually like to
hide! This is the most difficult period for
which to make accurate predictions be-
cause conditions can change drastically
fromdaytoday. Onsome days conditions
on the HF bands will sound much as they
did during June and July, typically sum-
mertime. On other days they will sound
more typically fall-like, with somewhat
higher daytime and lower nighttime us-
able frequencies. Since this is a period of
transition, this month's DX Propagation
Charts cover only the one-month period
from August 15 through September 15,
rather than the usual two-month span.
Short-Skip Charts for use during August
appeared in last month's column.

Good DX openings to most areas of the
world should be possible on three bands
during the daylight hours, 70, 15, and 20
meters. Fifteen meters is expected to be
the best of these bands for most of the
daylight hours. Look for optimum DX
openings on 20 meters for a window of
about an hour or two after sunrise, and

11307 Clara Street, Silver Springs, MD
20902

LAST MINUTE FORECAST
Day-t1o-Day Conditions Expecited for August 1989
Expected Signal Quality

. Propagation Index........ (4) (3) (2) (1)
Above Normal: 1-2,5,7,
28-29 A A B c
High Normal: 3-4,6, 8, 10,13,
19,21, 27, 30-31 A B c Cc-D
Low Normal:8, 11-12,17-18,
20, 22,26 A-B BLC C-D DE
Below Normal: 14,16,23,25 B.C C.D D-E E
Disturbed: 15,24 C-E DE E E

Where expected signal quality Is: A—Excellent opening,
exceptionally strong, steady signals greater than 58.

B—Good opening, moderately strong signals varying be-
tween S6 and 59 + , with little fading or noise.

C~Fair opening, signals between moderately strong and
weaak, varying between S3 and 56, with some fading
and noisa.

D —Poor opening, with weak signals varying between S0
and 53, and with considerable fading and noise.

E—No opening expected.
3dB par S-Unit.

HOWTOUSETHIS FORECAST

1. Find propagation index associated with particular

band opening from Propagation Charts appearing on
the following pages.

2. With the propagation index, use the above tabie to find
the expected signal quality associated with the band
opening for any day of the month. Forexample, an open-
ing shown in the charts with a propagation index of 3will
beexcellent{(A)on Augustistand2nd,good(B)onthe3rd
and 4th, excellent (A) on the 5th, good (B) on the 6th, etc.

again during the late afternoon and early
evening hours, although the band should
remain open for DX to one area of the
world or another just about around the
clock on most days. Some fairly good 710

a monthly feature by
GEORGE JACOBS, W3ASK

meter openings should be possible, parti-
cularly during the afternoon hours.

As September approaches, conditions
on all three bands should improve during
the daylight hours, but expect the bands
to close somewhat earlier as a result of
the increasing hours of darkness.

From sundown to midnight expect
good DX conditions on 20, 40, and 80 me-
ters. It should be a toss-up between 20
and 40 meters for top honors.

From midnight to sunrise the best DX
band should be 40 meters. Expect plenty
of DX also on 80 meters, and 20 meters
should remain open to southern and trop-
ical areas during this time period as well.

By late August it should also be possi-
ble to work some DX on 160 meters dur-
ing the hours of darkness. Conditions on
this band, as well as on 40 and 80 meters,
tend to peak just as the sun begins to rise
on the light, or eastern side of the path.

VHF lonospheric Openings

August should be a very active month
for meteor showers, with at least five dif-
ferent ones expected to peak during the
first three weeks of the month. At least
one of these, the Perseids, should be an
intense shower with a great deal of acti-
vity. It is expected to last for five days,
with maximum intensity likely to occur
during the afternoon of August 12th. Max-
imum periods for other meteor showers
expected during the month are August 5,
12,18, and 20.

lonization produced by the thousands
of meteors expected to enter the earth's
atmosphere during these showers, par-
ticularly during periods of maximum in-

Smoothed Sunspot Number

240 ‘ : :
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Fig. 1- Cycle 22 progress and prediction (smoothed sunspot numbers).
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Smoothed 10.7cm Radio Flux
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Fig. 2- Cycle 22 progress and prediction (10.7 cm solar flux).

| tensity, is expected to make possible nu-
merous meteor-scatter-type openings
over several hundreds of miles onthe 70,
6, and 2 meter bands.

Although on the decrease, fairly fre-
quent sporadic-E ionization is expected
to continue during August, resulting in
some qood short-skip openingson 70 and
6 metersover distances of approximately
600 to 1300 miles. During periods of very
intense and widespread sporadic-E ioni-
zation, two-hop openings may also be
possible up to distances of about 2600
miles. An occasional opening on the 2
meter band may also occur during Aug-
ust, over distances ranging between ap-
proximately 1000 and 1400 miles, While
this type of short-skip propagation may
occur at any time of the day or night dur-
ing August, there is a tendency for spora-
dic-E ionization to peak between 8 a.m.

' and noon and again between 6 and 9 p.m.
local daylight time.

Auroral displays produce ionization in
the earth's atmosphere which is often ca-

. pable of reflecting VHF radio signals over
distances upwards to 1,000 miles or so.
Auroral displays and associated auroral-
scatter propagation are most likely to oc-

' cur during August when HF conditions

' are Below Normal or Disturbed. Check

' the Last Minute Forecast appearing at

' the beginning of this column for those
days that are expected to be in these ca-

| tegories during the month.

There is a fairly good chance for some
6 meter transequatorial (TE) openings
during late August, with conditions ex-

| pected to improve considerably by mid-
' September. The optimum times for TE
openings between the U.S. and Latin Am-
' erica should be the early evening hours,
shortly before and just after sundown. TE
openings favor locations in the southern
tier states, although some may be possi-
ble to states farther north.

73, George, W3ASK
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August 15 to September 15, 1989
Time Zone: EDT (24-Hour Time)

EASTERN USA TO:

i 15 a0 4(vB0
Meters Meters Meters Melers
MNestarn MW 15in 0810 |09 () |192011)
% Central 1315 (2) 1516 i2) (2021 (&)
Europe 15-18 {3 16-18 (3) |21-22 (3
% North 18-19 (2] 1823 {4) 22071 {4)
| Africa 19-20 (0 12303 .0 [01-02(3)
03-05 12) (02403 12
0507 (3 (0304 (1)
oro09 () |20:21¢1)°
2122 ()
220013
00-01 (2)°
D103 (1"
Northern 1215 08-10 (1) | 0914 (1) {20:2141)
Eurape & 10-14 (2) 1416 (2) 2122 |2
European 14:16 (3) 16-19 (3} |22-00 (3
USSR 16-17 (20 | 18-20 2} [00-01 (2)
1798 (1 | 20:.22 (1) 10103 (1)
2201 (2 |21.02 ()
0106 (1)
NG-09 (2)
Eastern 1270 (%) | 0810 (1) | G709 (2 |1921 (1)
Mediter 10-132y | 0916 (1) 12100 (2)
ransan & 13-15 (4} 16817 (2) 10001 (1)
Middie 16:19 (3 | 17-20(3) |22-00(1)°
East 18-19 (21 20023 (4)
19.20 (1} 2300 (3)
0002 (2)
0207 11)
Weslarm 21710 OE 0 (1) 1316 (1) 1192141}
Alnica 1719 {21 1015 (2} 167 (2 12102 (2}
1920 (1) 1517 13) 17193 (020311
17-21 (4) 1902 (84) | 2201 11¥
2123 (3) | 02-04 {3}
2301421 | 0406 (2)
m-o3agn | 609N
Eastern 16-17.4% | 0912 1) 1316 (1) 1 210 ()
& Central | 1719 (2) | 1215(2) | 161812
Afnca 1920 (1) 1517 (J) 18189 1%
1719 (4) 19.22 (4]
1920 () | 2200 (3]
20-21 42y | 0002 (&)
21:22 (1) 02-05 (1)
Central 10-12 (1 | 09-10(7) | O7-08 (1) | 0608 (1)
& South 20-22 (1) 1012 (1) | 0810 ¢2) | 2022 (1)
Asia 1213 11) | 1012 01)
1820 (1) | 1B-20 (1)
2022 (2| 2022 (2
Z22-23 {1} 7202 i1
Southern | 0911 (1) | 0811 (1) | 0608 (2) | 2122 (1)
Africa 11152 | 1 13@ | 0815(1) | 2200 (&)
151711 | 134 | 1518 | 0002 (1)
1416 (4) | 1821 (3 | 2301 (1)°
16170 | 21-22 (D)
178 (2| 2200 (1)
18-19 (1) | 0003 ()
03-04 (2)
04-06 (1)
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ComTek ACB-4 Phased Array Switch
ComTek makes phased vertical arrays

EASY. Now anyone can have a vertical array

that REALLY works! On 160M or 80M or 40M

or even 20 meters. Hear what you've been

missing. Get gain AND front-to-back at the

throw of a switch—in FOUR directions.

The ACB-4 Phased Array Swilch....

1) Provides the correct phasing and current split for 4
element 4 SQUARE-or-2 element arrays.

2) Covers the whole band, both phone & CW.

3) Use with \J4 verticals, ground-planes, elc.

4) Handles > 5 KW

5) Only $295 compiete. You need only provide
antennas and coax.

Call or send SASE for info.

ComTek 1 Cider Mill Ln.

Upton, MA 01568
Please send all reader inquiries diractly.

(508) 529-6330

g |

WRIGHTAPES: (Since 1976) Unconditionally guaran
teed Morse Code Praclice on 60 min, cassette tapes
Beginners 2-tape set SWPM §790 Also 3. 4.5 68 10
911, 12-14. 14 1620, 22 24:28 WPM. Specity Plain ©
Language or Code Groups. Also piain lang only
30-35. 35-40. 4560. FCC type tests: 58, 1112, 11-17. 4
1314, 20-24. Call signs: 12-15, 20-24. Nos.: 522, 13-18,

:1 18-24. Check, MIC, Visa $3.95 ea. PPD 1sl class USA

s Can. Printed texts add 550 per tape. Call anytime.
ot Instant Service aa

q.‘h“'& PH: 517-484.9794  WRIGHTAPES
I A 235 E. Jackson C-3 = Lansing. Ml 489060

CABLE-TV BOXES

Descramblers * Converters
FREE CATALOG

TRANS-WORLD CABLE CO.
12062 Southwest 117th Ct., Suite 126
Miami, Florida 33186
800-442-9333

4 Channel Signal-to-Noise Voter

Eepandabile to 32 Channgl by Just Addeng Lards
Conbnuwous Voting

LED inticators of COH and Voled Segnals
Built-in Cakbrator

Remote Voled Ingicalors Pimned Out

4'% » b Double S:ded Goid Phited 44 Pin Card
Hemate Drsable Inputs

KORE

Built. tested and calihrated with manual

$350.00

1 eleghone interiace now avaiiabie
For more nformation call o wiile

DOUG HALL ELECTRONICS

Voter Department
815 E Hudson Streel
Columbus, Ohio 43211
(614) 261-8871
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& . Southeast| 18:21 (1) | 0912 (1) | 06-07 (1) | 06-08 (1) HOW TO USE THE DX
Electronic Repair Center el 1216 () | 0709 (2, PROPAGATION CHARTS
s |
z 13-21 (1)
Servicing 21-22 (1) g;ﬁg (2) 1. Use Chart appropriate to your transmilter location,
. . (1) The Eastern USA Chart can be used inthe 1,2, 3, 4, 8
Amateur Commercial Radio 4, KG4 and KV4 areas in the USA and adjacent cal
KP4, KG4 and S |
Far East | 1820 (1) F"g':é ﬁ; gg E,r; 05-08 (1) areas in Canada: the Central USA Charl in the 5, 9and 0
The most complete repair facility on 18-20 (2) | 2200 (2) areas, the Western USA Chart in the 6 and 7 areas, and
the East Coast 20-22 (1) | 00.05 (1) with somewhat less accuracy in the KH6 and KL7 areas.
: ; 0506 (2) 2. The predicted times of openings are found under
Large parts inventory and factory migz the appropriate meter band column (10 through 80
authorized warranty service for 1042 (1 Bari ot of e Charte. Ary© IalGates o Dest tite
Kenwood, lcom and Yaesu. to listen for 160 meter openings.
South 09-14 (1) | 0910 (1) | 14-20 (1) | 0102 (1) 3. The propagation index is the number that appears in
SEND US YUUH P ROBLEMS Pacific 14-18 (2) | 10-12 (2) | 20-22 (2) | 02-03 (2) () after the time of each predicted opening. The index in-
3 ' % ”F“"d 12&%? 3 E:g EH g%gl ﬁ; gg,ﬁ Egﬁ dicates the number of days during the month on which
Servicing ‘‘Hams"' for 30 years, no rig oHant 151221 |1819(3) | 0a.05(3) 0809 (1) | the opening is expected to take place as follows:
too old or new for us 19-21 (4) | 05-06 (2} | 03-05 (1) (4) Opening should occur on more than 22 days
' 21-22 (3) | 06-09 (3) | 05-07 (2)" (3) Opening should occur between 14 and 22 days
e ! = rin i ol st 22-234{2) | 0910 (2) | 2708 (1)" (2) Opening should occur between 7 and 13 days
Wgﬁ e ﬁﬁ% 23-01 (1) | 1012 (1) (1) Opening should occur on less than 7 days
: Refer to the “Last Minute Forecast™ at the beginning of
Australasia ?‘g:é HE]I ﬁ:? EH E‘i‘g 'l_g-; EEE‘; ‘H.!; this column for the actual dates on which an opening
4033 Brownsville Road 1820 (2) | 1112 (1) | 10-12 (2) |07.08 (1) | With a specific propagation index Is likely to occur, and
‘ﬁ T Pa. 19047 v 20:22 (1) | 1618 (1) | 1217 (1) | 0507 (1)° the signal quality that can be expected.
=.L1F#:-, revose, ra. | ;Egg flg; :;:l?g (2) 4, Times shown in the Charts are in the 24-hour
_— - s 2 1) system, where 00 is midnight; 12 isnoon; 01is 1 AM.; 13
21 5'357'1 400 g%ﬁﬁ ﬁ} g‘;f_g; EE{ ia 1 P.M. etc. Appropriate daylight lime is used, not GMT,
To convert to GMT, add to the times shown in the ap-
CIRCLE 151 ON READER SERVICE CARD :
Caribbean. | 0911 (1 07-08 (1 06-07 (3 | 19-20 11 propriate charl 7 hours in PDT Zone, 6 hours in MDT
QSL b {:Eflmgi " 11-13 Eg} 08-09 E;.-—; 07-10 H 20-21 }2! Zone, 5 hours in CDT Zone, and 4 hours in EDT Zone. For
S DY America | 13-15(3) | 09-12 (4) | 10-11 (3) [2123(3) | example, 14 hours in Washington, D.C. is 18 GMT. When
&Mﬂm 13}3 E‘; 1:.:;11 E; :;}1? E'.; 2303 E; it is 20 hours in Los Angeles; it Is 03 GMT, etc.
u - @ v
W 4 M p Y orSouin. 1821 () | 21221 | 17036 |ORE | 250 wae s or s b po.r om iohont s oo
Wayne Carroll 23.05 (2)° | meters, and a wavelength above ground 15 and 10
05-06 (1} meters. For each 10 db gain above these reference
(Th'E QSL MHI’I} levels, the jon | il
’ propagation index will increase be one level
Peru, 08-10 (1) | 0708 (1 10-16 (1) | 20-21 (1) for each 10dB loss, it will lower by one level.
682 Mt. Pleasant Road Bolivia, 10:12 (2) | 0811 (2) | 1618 (2) | 21-22 (2) 6. Propagation data contained ﬂ \he Charts has been
Monetta, SC 29105 Paraguay, | 1214 (1) | 11-15(1) 13:63 iii‘ Egﬂg *g} prepared from basic data published by the Institute for
gmf; :E}? Eg{ :g_::g {gi E}Eﬂl :_-3; gﬁ-ﬂ? :‘_1'; Telecommunication Sciences of the U.S. Dept. of Com-
“Specialist in RF Connectors and Coax™ Argentina | 17-18 (4) | 18-22 (4) | 04.07 (2) | 22.00 (1)* | Merce, Boulder, Colorado, 80302.
18-19 (3 2200 (3 07-09 (3) | 00-04 (2)°
Part No. Description Price b 13:2.[3} E:ZE: 00-01 EE; 09-10 EE-; 04-06 =1;
PL-250/USA UHF Male Phenalic, USA made $ .70 20-21 (1) | 01-02 (1)
PL-25W0/ST UHF Male Silver Teflon USA 1.50
UG-21Diu N Male RG-8,213, 214 Delta 3.25 McMurdo | 1617 (1 12-17 (1) | 16:19:(1) | 01-05 (1)
UG-218/U N Male RG-8, 213, 214, Kings 5.00 Sound 17-18 (2 17-19.(2) | 19-22 (2) Southern | 09-11 11; 08-08 (1 06-08 (2) | 20-21 (1)
FTAUPIN Nlrﬁzﬂ?éﬁaﬂiﬂﬁf‘” 5 Anlarctica| 18-19 (1) | 1921 (3) | 22-02 (3) Africa }Hg ﬁ'] l‘ﬁk}; Egl %}g % g;ﬁg :ﬂ
Fits UG: : 's 1 21-22(2) | 02:05 (2) : :
UG-210/0913 N Male for RG-8 with 2013 Pin 3.95 22-23.(1) | 0508 (1) 12-14 (4) | 1619 (3) | 21-00 ()"
UG-21819813 N Male for RG-8 with 8813 Pin 5.75 07-09 (1) 14-15 (3) | 19-21 (2)
UG-146AIU N Male 1o 50239, Tefion USA 6.00 1517 (2) | 21-23 (1)
UG-838/U N Female to PL-259, Tetlon USA 8.00 1718 (1) | 23-03 (2)
Ay Tf[:;:r Il:_t-F- C?nnaclinn Time Zones: CDT & MDT (24-Hour Time) 03-06 (1)
Gaithersburg, MD 20877 + (301) 8405477 CENTRAL USA TO: il T e T ) T
: Asia 10-11 (1) | 09-10 (2)
A e e 10 15 20 40780 1819 (1) | 10-31 (1)
Meters Meters Meters | Meters ;?'3_5 ﬁ% ?Igj'!g H"}-
Western | 10-13(1) | 09-10 (1) | 08-13 (1) | 19-21 (1) 22:02 (1)
MISSION CONSULTING, INC. A hapti ) 10122 | 1316 21| 21.32 (2)
MISSION COMMUNICATIONS Europe & 12-16 (3) | 16-17 (3) | 22-00 (3) Southeast] 12-14 (1) | 08-08 (1) | D6-07 (1) | 05-08 (1)
11903 Alief-Clodine  Suite 500 North 1617 (2) | 1721 (4) | 0002 (2) | Asia 17:19.1) | 0912(2) | 07-09 (2)
HOUSTON, TEXAS 77082 Africa 11810 | 2123 | 020340 1618 | 1820 (1
' 0 1(1) (1)*
ICOM 0406 (1) | 2200 (2): e Eg; il jﬁ;
s d Bl L) 21.22 (1) | 0001 (2)
Northern | 1113 (1) | 09-10 (1) | 01-06 (1} | 19-20 (1) 01-02 (1)
|
E e Bl B a0a | Fareast | 182001 | 08101 | 1922 (1) [03-08 ()
P () (1) (1)
= European 1516 (2) | 12-15(2) | 21-00 (1)" 13-15 (1) | 22:23 (2) | 06-07 (2)
' USS 1617 (1) | 15-18 (3) 1?}; Ig{ 5?313 Eg% EE'E? m
15:18 (3) 3 ;
1819 (2 18-20 (4) | 03-06 (1)
- R =
et 22.01 :
. ; AN 22.23 (1) | 0911 (2)
*\-h,:;h_ E‘asiern 11-13 (1) 13-12 {%l E?Jg; [%p mg:s (1) 1113 (1)
e editer- | 1517 (1) | 1214 ( 09 (2) | 2122 (1)
WE HAVE EXPANDED AND NOW STOCK ranean & 1416 (3) | 0016 (1 Sous 10-12 (1) [ 0711 (1) | 0709 il FEpe gt
MANY NEW PRODUCTS. WE CARRY Middle 16-17 (2) | 16-1B8 (2) &ﬁiﬂl’j 11;}; (2) 1;‘1? (2) | 09-10 (3} | 00-01 (2)
East 17-18 (1) | 1822 (3) & New 17-18 (3) | 17-19(3) | 10-13 (2) | 01-04 (3)
AEA, ALINCO, AMECO, AMP SUPPLY, ALPHA DELTA, 2200 (2) Zealand 18-19 4 19-21 (4 13-18 (1) | 04-06 (4)
ANTECO, ARRL, B&B INSTRUMENTS, BARKER & WILLIAMSON, 00-02 (1) 19-20 (3) | 21-22 (3) | 18-20 (2) | 06-07 (2)
BENCHER, BOMAR, BUTTERNUT, BEE, CUSHCRAFT, 2021 (2) | 22-00 (2) | 20-22 (3) | 07-08 (1)
COMMUNICATION SPECIALISTS, CRB RESEARCH, DAIWA, Western | 1014 (1) | 07-10 (1) | 1315 (1) | 1822 (1) 21-22 (1) | 00-02 (1) gg'gf ;l 213411 (1)*
DIAMOND, HENRY, HUSTLER, HAM RADIO, INTL. CRYSTAL, Africa 14-17 (2) | 10-13(2) | 1517 (2) | 22:00 (2) 0407 o | Bade At
INTL. WIRING & CABLE, KANTRONICS, KACHINA, KENPRO, 1718 (1) | 1315(3) | 17-20 (3}| 00-01 (1) il Bt
KDK, KLM/MIRAGE, LUNAR, LARSON, MOBILE MARK, MFJ, e | fhoaall FPN B
NEUTECH, NCG, NYE, PERIPHEX, OST, AF INDUSTRIES, 2123 ) | 02.08 (21 S
RADIO PUBLICATIONS, RADIO AM. CALLBOOK, SAMSON 23.00 (1) | 04.06 (1) asia 09-11 (1) | 08-11(2) | 07-09 (4) |02:04 (1)
SPI-RO, SMILEY ANTENNA, SANTEC, SYN. TEXTILES, 1517 (1) | 1415 (1) | 09-10 (3) | 04-05 (2)
73 MAG, STANDARD, TAD, TEN-TEC, VALOR, VECTOR, Eastern &| 1416 (1) | 1014 (1) | 1315 (1) | 2000 (1) 17-1B(2) | 1517 (2) | 1013 (2) | 0507 (3)
GORDON WEST, WELZ, YAESU, AND ICOM. Ceniral 16-18(2) | 14-15(2) | 1518 {2) :ﬂg Eg; :IIE:;I?E E; :Iliég E; g:ﬁ H
Africa 18:19 (1) | 1516 (3) | 1B-19 (3) b
jz ;fa:ifﬂsewice available. (713) 879.7764 16-17 (4) | 19-21 (4) 20-21 (1) | 20-21 (4) | 2200 (3, GE-DE:EF
: y OF 17-18 (3} | 21-23 (3) | 21-22 (3) | 00-03 (4) | 0607 (1
give us acall! FAX 713-879-9341 18-1w (2) | 23:00 (2) | 22-23 0305 (3)
19:20 (1) | 00-02 (1) | 2000 |9S07(@)
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NEW NEW NEW

CERTIFIED QUALITY FLEXI 4XL

9913 and 9086 type super low loss coax

NOW better than ever. With stranded

center conductor for more flexibility

and non contaminating jacket forlonger

life.

Attenuation per 100 ft. 1.4dB @ 100 MHz
1.8dB @ 200 MHz
2.6 dB @ 400 MHz

Also available, RG8BX 2A with non con-
taminating jacket and RGBX MM2A for
corrosion resistance.

Call for more details.
' RF PRODUCTS
P.0. Box 195, Greenfield, IN 46140

317-462-6146 3:30 - 10:00 PM
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Contest Radio, Inc.

17mii2m

Rotary Dipole

Introducing the first in a line of unique antenna
systems, tha Model Rd2W. Herea is rotary antenna per-
formance, for solid communications on 17m and 12m
when the Rd2W is mounted above your triband yagi.
The RA2W surface area Is less than 1 ft¥ and offers:

» Direct Coax Feed * Langth 22 .

* Easy Assembly « Net Waight <12 bs.

* High Power Traps * Wind Survival 80 + mph

* Low SWR on each band * Wind Area 0.92 1td

« B061.T8 Aluminum Tubing + Stainiess Stesl Hardwars
* Free Shipping Cont. USA

Introductory Price $96.95 delivered!

Contest Radio, Inc.
449 Widow Sweels Rd. » Exeter, Rl 02822
(401) 285-2130

CIRCLE 34 ON READER SERVICE CARD

DEN-TRONICS

Amateur Radlo & Computers
5102 Deland Road - Flushing, MI 4843]
11} 8591778 A RAGCHEW
i Hesidence)|
800) T22-5488 / (800} PAC-XITT

Deder Line)

"Looking for the best deal”

Specializing

in
Kantronics and AEA Products

Terminal programs lor popular compulers
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KENWOOD YAESU

O
ICOM

g RAEARARRST

IC-781

FT-767GX
HF Equipment List Juns
IC-781 Super Deluxe HF Rig $580500 Call$s HF Equipment List Juns HF Equipment List Juns
|E*?'55 Mew, Loaded with Fealuras 3."‘9.“] Call $ TE‘E‘@&TG&“.E? Xor E‘ﬂ.% E'"l H‘T‘rﬁx HE" Eﬂﬂﬂﬂmmﬂ
IC-735 Gen. Lvg Xcwr 1089.00 Cali§ TS-440S5/AT Gen Evg:l‘.cw 1440685 Call$ Performer $88995 Call§
IG-751A Gen. Cvg. Xovr 1699.00 Call$ § 15 4405 Compact, Gen. Cvg Xevr 949.95 Call$ FT-757 GX Il Gen. Cvg Xcvr 1129.95 Call§
IC57SA 10miSm Xcvr 1399.00 Call$ § 11 9204 HF Amp 174995 Call$ FL.7000 15m-160m Solid State Amp 199500 Call$
Receivers Heceivers Recaivers
IC-R71A 100 kHz-30 MHz Rcvr 999.00 Calls R-2000 150 kHz-30 MHz 70005 Call$ FRG-9600 60-905 MHz §99.95 Call$
VHF RZ-1 Compact Scanning Recy 50095 Calls VHE
|E-EEBNH Maw 251'45“' Mﬂb“ﬂ'ﬂ 509.153‘9. I:-ﬂ" : 'H’HF FT41-| New 2m "LDEﬁEﬂI" HT m_ﬁ CH“ ;
IC-2BA/H 25/45w, FM Moblles 469./499. Call $ TR-751A All Mode Mobile 25w 660.95 Call$ FT-200R All Mode Poriable 50005 Call$
IC-2GAT, New 7w HT 420.95 Call$ TM-231A Mobile 50w FM 450.05 Call$ FT-23 RITT Mini HT 344.95 Call§
IC-25A Naw Micro Sized HT 419.00 Call §
e o e et 83000 Calls TH-215A, 2m HT Has It All 309.95 Call$ UMF
IC-901 New Remote Mount Mobile TeA oalis | ST o F M Mabile S e FT-712RH, 70cm, 35w mobile 499.95 Call$
UHF TM-621 2mi220, FM, Moblle 726.95 Call§ VHFIUHF Full Duplex SR sy
IC-475A/H 2575w All Modes 1399./1589, Call § TM-701A 25w, 2m/440 Mobile 509.95 Call$ F'E'TSEH-E'";W *'1' n”“ﬂ*f"l‘”“ﬂm 1 2; s c:n -
IC-4BA FM Mobile 25w 500.00 Call$ TH-T5A 2m/T0cm HT 54905 Call$ FEX-736-50 6m, 10w Module =
IC-4GAT. Naw 6w HT 449.95 Call$ FEX.736-220 220 MHz, 25w Module : a
TEMHT 44000 Calls UHF FEX-736-1.2 1.2 GHz, 10w Module 53095 Call$
IC-04AT FM : TS-811A All Mode Base 25w 1,265.05 Call$ FT.890R MKII 6m, All Mode, port. 560.95 Call$
IC-32AT Dual Band Handhald §20.95 Call§ TR-B51A 25w SSBIFM 77185 Call$ ' ' '
|C-3210 Dual Band Moblle 739.00 Call$ § 1 431A Compact FM 35w Mobile 460.95 Calls Dual Bander
IC-2500A FM, 440/1.2 GHz Mobile 89800 Call$ FT-4TO0RH, 2m/440 Mobile BROO0 Call§
TH-45AT 5w Pocket HT NEW 38095 Call$
220 MHZ TH-S5 AT1.2GHz HT 52405 Calls FT-470 Compact 2m/70cm Mobile 55095 Call s
IC-375A All-Mode, 25w, Base Sta. 139900 Call$ TM-531A Compact 1.2 GHz Moblle 56895 Call $ Riseidtain
IC-38A 25w FM Xcvr 48000 Calls 290 MHZ pea o Call
IC-37A FM Mobile 25w 49900 Call$ FTR-2410 2m Repeaters 1263. |
v : TM-3530A FM 220 MHz 25w 51995 Calls FTR-5410 70cm Repeaters 1280.95 Calls
1.2 GHz TM-321A Compact 25w Moblle 46995 Call s
IC-12GAT Super HT 520095 Call$ TH-315A Full Featured 2.5w HT 41995 Calls

Call For These Quality Brand Names

5. ALINCD /2 ASTRON K¢ Kantronics M) dooncepty MIRAGE/KLM e systems

INSTANT CREDIT WITH ICOM PREFERRED
CUSTOMER CARD

LIMITED QUANTITIES

ICOM ICOM
IC-47A IC-12AT
440 MHz, 25W, Mobile  1.2GHz FM, HT

NOW $279.95 SALE $339.95

List $549.00 LIST $473.95
KENWOOD
TH-315A FOR 220 MHz FM Transceiver 2W/5W
TM-321A SPECIAL List$430.95 NOW $249.95
TM-3530A PRICE

SEHABLA ESPANOL
FREEUP.S. CASH ORDER
(MOST ITEMS, MOST PLACES)

(213)390-8003 7[..-ch) Ca's0230
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THE DX LINE
ANTENNAS/ACCESSORIES

We concentrate on putting the maximum
antenna performance in minimum Space

Full-wave loop omnidirectional wire anten-
nas for attics, closets, and basements. Even
specials where needed. Send info on installa-
tion site (size of area, proximity to metal, wir-
ing, etc ) and SASE for guotes on specials.

Two-element full-wave loop aluminum-tube
cirectionals about %A long by %\ wide Gain
at least an “S™ unit over a dipole and good
rejection

Patented OQuick-shift mobile antenna
mounts. Also MagCup mobile mounts that are
not easily knocked down by limbs, etc

Write for details and price list

A
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HAM RADIO Q&A MANUAL

Contains all 1,932 questions, multiple choices and
answers used in all FCC Amateur Radio licenses,
Novice—Extra Class. $9.95 postpaid. Money-back
guarantee. VISA/IMC orders accepted 10:00
a.m.-2:00 p.m. (817) 548-9594...0or send check to:

W5YI, P.0.Box 565101, Dallas, TX 75356.

H. Stewari Designs
P.O. Box 643
Oregon City, OR 97045

Sparky j[Antennas
Balanced J-pole antennas that 1ol | o u — sea 98
up small enough for your pocket ofr | 1om — 505
briefcasa, yet have the punch of a M —52208
full size haif-wave radiator. Agreat | 74— =0
answe! for apanment dwellers or as | . asai
a super emergency antenna. Don

wave home withou! one, Decause

v nobody beats these J's—nobody|
S Sparrow Hewk Communications
ARanal - A50.C Westfieid Bd Alpine, UT 84004

Ovder direct fram the factory (801) TE6- TH42

Zaribbean | 09-11 (1) | 0708 (1 07-10 (4) | 19-20 (1)
Zentral 11-13(2) | 0809 | 1012 (3) | 20-21 (2)
America
5 1315(3) | 0912 (4) | 1215(2) | 21-23 (J)
Northem 1517 (4) | 1214 (3) | 1517 (3) | 23-02 (4)
Countries | 17-18(2) | 1420 (4) | 1701 (4) | 0205 (3)
of South 18-19 (1) | 20-22 ng 01-03 (3) | 0506 (2)
America 22-23 03-05 (2) | 0607 (1)
2301 (1) | 05407 (3) | 20-22 ()"
22405 (2)°
0506 (1)"
Peru, o708 (1) | 0708 (1) | 10-15(1) | 19-20 (1)
Bolivia, 08-13(2) |0810() | 1517 (& | 20-21 (D)
F'Huguay 1315(3) | 1013 (1) | 1718 (3 | 2102 (3)
Brazil, 1518 (4) | 13152 | 1801 (4) | 0203 (2)
Chile, 18-19(2) | 5173 |03 | 0305(T)
Argentina | 19-20 (1) | 17-21 (4) | 0306 (2) | 20-22 (1)*
& Urguay 21-23 (3) | 06-08 (3) | 2202 (2)°
2300 (2) | 0810 (2 | 0203 ()"
00-01 (1) 2
McMurdo | 11-15(1) | 1015 (1) | 1618 (1) | 00-04 (1)
i-:-lilnd. 15518 (2) | 1519 (2) | 18-20 (2) | 04-06 (2)
arc-
lica 18-19 (1) | 19-21 (3} | 20-02 (3) | 06-07 (1)
21.22 (20 | 0204 (2)
22-23 (1) | 04-07 (1)
0709 (2)
09-10 (1)

Time Zone: PDT (24-Hour Time)

WESTERN USA TO:

10 15 20 40/80
Meaters Meters Meaters | Meters
Westemn 1113 (1) | 0809 (1) | 0007 (1)| 19-21 (1)
A& Southemn 0812 0709 21-23 (2)
Europe & 12-14 (1) | 09-13 (1} ]| 2300 (1)
MNorth 14152 | 1315 22-23(1)
Africa 1516 (1) | 1519 (3
2200 (1) | 1922 (@)
2200 (3)

(F.C.C. Type Acceptance Pending)

Powerful Performance At a Moderate Price!

* Intermodulation Distortion: Better Than
35 dB Down Below Rated Output

¢ Band Coverage: 160, 80, 40, 20, and 15 Meters

* Modes: SSB, FM, CW, AM, RTTY, SSTV, etc.

* Drive Power: 50 to 80 Watts Nom,

* Dutput Power: 1,500 Watts Continuous Carrier

¢ Duty Cycle: Full Output in Intermittent
Amateur Service

* Tuned Input: Easy Rear Panel Adjustment

o ALC: Negatuive Going-Adjustable

® Tubes: Two EIMAC 3CXB00A7
Ceramic-Metal Grounded Gnid Triodes

* Harmonic Suppression: Exceeds All
F.C.C. Requirements

* Cooling: Full Cabinet Pressurized

Forced Air Chassis
* Power Requirement: 220V-250V,
50/60 Hz, 20 Amperes

* Shipping Weight: 70 Ibs.

® Cabinet Size: 17" x 16" x 734"
* Limited Warranty: Three Years
Excluding Tubes

* Made in USA: For Hams by Hams

SALES and SERVICE Factory Direct!

$2,188.00 (Why Pay More?)

=

1-800-736-0443
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COMMAND TECHNOLOGIES, INC.
P.O. Box 939, Bryan, Ohio 43506

Central & | Nil 0709 (1) 12-1151 19-23 (1)
MNorthern 09-11 (2) | 1416
e snd e | 17232
E 13-4 ( -
uéﬂ"" 14-16 (1) | 2301 (1)
2200 (1) | 06-08
08-09 (1
Easlern Nil o709 (1) | 12115(1) R0-22 (1)
Mediter- 0911 (& | 1517 (2)
ranean & 11-13(1) | 1718 ()
Middie 1314 (2) | 18-23 (D)
East 1415 (1) | 2301 (1)
2200 (1) | 06-08 (1)
Westemn & [10-13 (1) | 0811 (1) | 1315(1) 2123 (1)
Central 1316 () | 11-13 1517
Africa 18-17(1) | 131173 177119 ()
17-19(2) | 19-21 (4)
19-20 (1) | 21-23 (3)
2303
0308 (1)
Eastiern 1396 (1) | 09-13(1) | 1316 (1) [N
Alrica 13-15(2) | 16-18 :
16-17 (3) | 18-21 (3)
17-18)2) | 21-23 (2)
18-19 (1) | 23-00 (1)
00-02 (1)
Southern |[08-11(1) | 08-10 (1) | 13-15(1) [19-21 (1
Alrica 1113 @) | 1012(2) | 15T (2) |21-22 (2
13115 (1) | 12114 (1 17-20 (3) |22-23 ’1
1415 20-22 2: 2122 (1)*
1516 (3) | 2200 (3
16-17 (2) | 0002 (2)
17-18 (1) | 02-086 (1)
06-08 (2)
08-10 (1)
Central & |17-19 (1) | OBD9 (1) |0607 (1) POS5O7 (1)
South
Asia 0911 () |0709(3) PT19(1)
11-13 (1) |08-11 (1)
16-1B(1) [18-21 (1)
18212 [ 21-23(2)
21-23 (1) | 2301 (1)
Southeas! | 16-19 (1) | 09C (1) | 2301 (1) |O307 (1)
Asia 1012 (3) | 0102 (2
12-13 (3) | 02-04 (3J)
1316 (1) | 0407
13:;9% g;mg
191 1"
21-22(2) | 114 (1)
22-23 (1)
Far East 1214 (1) | 0910 (1) | 19 21 (1) | 0102 (1)
1416 (2) | 1012(2) | 21-23(2) | 0203 (2)
16-18 (1) | 12-15(1) | 2301 (3) | 0305 (3)
1517 {2) | 0104 (4) | 0506 (2)
17-19(3) | 0405 (2) | 0607 ‘1)
19-21 (4 05-06 (1) | 0308 (1)°
21-22 06-08 (2)
22-:23 (1) | 08-10(3)
10-12 (2)
12-14 (1)
Soulh 10-13 (1) | 08-10 (1) | 07-09 (4) | 22-23 (1)
Pacific & | 13-15(2 10-12 (3) DELH{JI 2300 (2)
New 1518 (3) | 12-15(2) | 1113 (2) | 00-03 (3)
Zealand 18-20 (4) | 1518 (3) | 13-17 (1) | 03-06 (4)
20-21(2) | 18-22(4) | 17-19 (2} | 06-07 (3)
21-22 (1) | 2200 (3) | 19-21 (3) | O7-08 (1)
00-02 (2) | 21-03 (4) | 23-01 (1)
02-03 (1) | 03-05(3) |01-06 (2)°
0507 () | 06-07 (1)*
Australasia | 13-15(1) | O7-08 (1) | 12-20(1) | 2301 ")
1518(2) | 0810 (2) | 20-22 (2) | 0102 (&
18-20 (3) | 10-17 (1) | 22-23 (3) | 0206 (3)
20-21 (1) | 17-19(2) | 2304 (4) | 0607 (2)
21-22(1) | 19-21(3) | 04-06 {3) 10708 (1)
21-23 (4) | 0608 (2) | 0103 (1)*
2300 (3 | 0810 (3 |03-05 (D)
0003 (1) | 1012 (2) | 0508 (1)*
Canbbean. | 09-11 (1) | 0708 (1) | D608 (4) | 1821 (1)
Central 11-12(2) | 0809(2) | 08-11(3 | 2101 (J)
Americal | 1214 (3) | 0914 (3) | 11152 | 0103 (2)
Northern | 14-16 (4) | 14-19(4) | 1518 (3) | 03-05(3)
Countries | 16-17 (2) | 19-20(3) | 18-04 (4) | 0506 (2)
ol South 17-18 (1) | 2022 (2) | 04-08 (3) | 0807 (1)
America 2200 (1) 2022 (1)
2204 ()"
0405 (1)*
Peru, 29-11 (1) | 0608 (1) | 0915 (1) | 20-21 ()
Bolivia, 11-13(2) | 0810 (2) 151?1% 2100 (2)
Paraguay. | 13-14(3) | 1013 (1) | 1718 (3) | 0002 (1)
Brazil, 14-16(8) | 13-15(2) | 18-01 (4) | 02-04 (3J)
Chile, 1817 (3) | 1516 (3) | 0102 (3) | 04-05 (2)
Argentina | 17-18(2) | 16-22 (4) | 02-06 (2) | 05-06 (1)
& Uruguay | 18-19 (1) | 22-23 (3) | 06-08 (3) | 22-01 (1)*
2300(2) | 0809 (2)| V03 (2)*
D0-01 (1) 03-05 (1)
McMurdo | 13-151(1) 12-16 (1) | 0911 (1)| 22.23 (1)
Sound, 1517(2) | 1618 (2) | 1719 (1) | 23:01 (2)
Antarctica| 17-18 (1) | 18-20(3) | 19-20(2)| 01-04 (1
20-22 (2 20-01 (3) | 04-06 (
2200 (1) | 01-03(2)| 06-07 )1)
03-04 [2
06-08 (
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Announcing (frompage 6)

through Aug. 4 and 1700-2300Z Aug. 5-6: SSB
28.350, 21.350, 14.270, 7.270, CW 28.150,
21.060, 14.060, 7.060, plus RTTY (SWLs wel-
come). For unfolded certificate send QSL and
9 x 12 SASE with 45 cents postage. For QSL
or folded certificate send QSL and no. 10 SASE
to Randy Phelps, KD8JN, 1226 Delverne Ave.
SW, Canton, OH 44710.

K8DAC, from Saginaw, MI; Saginaw Valley
ARA; 1400-2300Z Aug. 5, SSB Novice phone
portion of 10 meters along with General phone

portions of 10, 15, 20 meters. For certificate |

send QSL and no. 10 SASE (folded)or 9 x 12
SASE (unfolded) to KBDAC, SVARA, P.O. Box
1783, Saginaw, M| 48605.

8-Land, from Colorado’s 14,000 foot moun-
tain peaks; Arapahoe Radio Club; 1600-1800Z
Aug. 12; CW 14,050- 14,060, with participants
calling “"CQ 14, phone around 14,285 calling
“CQ Fourteeners.”" QSL direct or to KSAY,
7318 S. Birch St., Littleton, CO 80122,

CJ2MO0, from World Youth Baseball Cham- |

pionship, Trois-Rivieres, Quebec, Canada;

ARC VE2MO; Aug. 10-20; SSB 10, 15, 20 me- |

ters. For special QSL send QSL and SASE to
P.O. Box 1473, Trois-Rivieres, Quebec, Cana-
da G9A 5L6, or to QSL Mgr. VE2AJD, any Call-
book since 1955,
*The following hamfests, elc., are slated for August:
Aug. 5-6, Cedar Valley ARC Summerfest 89,
Teamsters Hall, Cedar Rapids, |IA. Contact
summeriest 89, Cliff Goldsberry, 2926 Shaffer
Dr. SW, Cedar Rapids, IA 52404, or call 319-
365-8849.

Aug. 5-6, 1989 Greater Jacksonville Amateur Ra- II

dio and Computer Show, Prime Osborn Conven-
tion Center, Jacksonville, FL. Contact Greater
Jacksonville Hamfest Assn., P.O. Box 10623,
Jacksonville, FL 32207 (SASE).

Aug. 6, Greenfield Amateur Repeater Assn. Ham- |

fest, 4H Fairgrounds, Greenfield, IN. Contact
Keith Dalrymple, NO9GWK, 2210 Wayne Dr.,
Greenfield, IN 46140 (317-326-4478).

Aug. 6, Portage ARC Hamfair, Portage County
Fairgrounds, Randolph, OH. Contact Joanne
oolak, KJ30/8, Portage ARC, 9971 Diagonal
Rd., Mantua, OH 44255

Aug. 6, Winchester Hamlest, Clarke County
Huritan Fairgrounds, west of Berryville, VA.
Contact Joanne Blaker, WB2CMV, 703-869-
4878, orwrite 1o SVARC, Box 139, Winchester
VA 22601

Aug. 12, Burlington ARC Hamlest, Essex Junc-
tion, VT. Contact Barb Kimball, N1DLE, 1 Sun-
down Dr., Williston, VT 05495 (802-B78-5555).

Aug. 12, Rhinelander Swapfest, Rhinelander
Ice Arena, Rhinelander, WI. Contact Leonard
Bauman, K9RMN, 804 Lincoln St., Rhineland-
er, Wl 54501 (715-369-3296, or 369-5564).

AUQ. 12-13, ARK-LA-TEX Hamfest, Shreveport
Convention Hall, Shreveport, LA. Contact
Shreveport ARA, P.O. Box 37632, Shreveport,
LA 71133-7632.

Aug. 12-13, Golden Spread Hamfest, Amarillo
Civic Center Exhibition Hall, Amarillo, TX. Con-
tact Golden Spread Hamfest, P.O. Box 1524,
Amarillo, TX 79105-1524

Aug. 13, Grant County ARC Swapfest, Play
Acres Park, Fairmount, IN. Contact Dennis
Clevenger, KASJUB, 516 S. Walnut St., Fair-
mount, IN 46928.

Aug. 13, 5t. Cloud ARC Hamfest, Whitney Se-
nior Center, St. Cloud, MN. Contact SCARC,
Box 141, St. Cloud, MN 56302.

Aug. 13, Northwest Indiana Hamfest and Com-
puter Fair, Porter County Fairgrounds and Expo
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Center, east of Valparaiso, IN. Contact Ham-
fest Committee, PCARC, P.O. Box 1782, Val-
paraiso, IN 46384.

Aug. 13, Mid-Atlantic ARC Hamfest, Bucks
County Route 611 Drive-In Theater, Warring-
ton, PA. Contact Al Maslin, W3DZI, 215-446-

| 4936. or write to MARC. P.O. Box 352 Villa-
' nova. PA 19085.

Aug. 13, Central Kentucky ARRL Hamfest, Scott
County High School, Georgetown, KY, Contact
Bill DeVore, N4ADIT, 112 Brigadoon Parkway,
Lexington, KY 40503 (SASE)

Aug. 18-20, Northcentral Montana Hamflest,
B.N. Campground, south of Havre, in Beaver
Creek Park. Contact W7IDK, Hi-Line ARC, 16
Ninth St., Havre, MT 59501

Aug. 19, Tri-County ARA Hamfest 89, Palo-

. mares Park Recreation Hall, Pomona, CA

Contact Joe Lyddon, WBBUFX, 6879 Sard St.,
Alta Loma, CA 91701 (SASE). (VEC exams.)

Aug. 19, Ramapo Mountain ARC Hamfest and
Computer Fleamarket, American Legion Hall and
Grounds, Oakland, NJ. Contact Marc, WAZ2S,
201-652-1318.

Aug. 19, Finger Lakes Hamlest, 4H Acres,
north of ithaca, NY. Contact Bob, KD2IM, 6807-
347-4444

Aug. 18-20, Northwestern Div. Convention and
Tacoma Hamfair, Tacoma, WA, Contact Radio
Club of Tacoma, P.O. Box 11188, Tacoma, WA
98411, or call RCT at 206-759-2040

Aug. 19-20, Huntsville Hamfest, Huntsville,
AL. Contact David L. Reasoner, NAKTY, 3103
Holly Hill Rd., Huntsville, AL 35802 (205-883-
7629). (VE exams.)

Aug. 20, Tri-Stales Swaplest, Eagles Alps
Lodge, Quincy, IL. Contact Michael Nowack,
NASQ, c/o WIARC, P.O. Box 3132, Quincy, IL
62301 (217-224-8B526).

Aug. 20, Warren ARA Hamfest, Trumbull
Branch Campus of Kent State University, War-
ren, OH. Contact Warren ARA Hamlest, P.O,
Box 809, Warren, OH 44482,

Aug. 20, Tippecanoe ARC Hamilest, Tippecanoe
County Fairgrounds, Lafayette, IN. Contact
D.C. Roberts, 5124 jackson Highway, West La-
fayette, IN 47906.

Aug. 25-27, ARRL Southwestern Div. Conven-
tion, LA Airport Hilton Hotel, Los Angeles, CA
Contact HAMCON Inc., P.O. Box 18201, En-
cino, CA 91416-8201.

Aug. 26, Arctic ARC Hamfest/Swapmeet,
Moose Lodge, Fairbanks, AK. Contact Joan
ooutar, NDAJW, P.O. Box 81389, Fairbanks,
AK 99708

Aug. 26-27, Computeriest 89, Hara Arena,
Dayton, OH. Contact Mark Hanslip, 143
Schloss Lane, Dayton, OH 45418, or call
513-263-FEST

Aug. 27, Marysville Hamiest, fairground,
Marysville, OH. Contact Union County ARC,
13613 U.5. 36, Marysville, OH 43040(513-644-
0468, WBBJN).

Aug. 27, St. Charles ARC Hamfest 89, Blan-
chette Park, St. Charles, MO. Contact Mike No-
lan, KAQUXQ, 16 Gateswood Dr., St. Peters,
MO 63376

Aug. 27, Five-County Swap-Shop and Michigan
State ARRL Convention, Saginaw Civic Center,
Saginaw, MI. Contact Saginaw Valley ARA,
P.O. Box 1783, Saginaw, Ml 48605-1783.

Aug. 27, Lebanon Hamfest, Cedars of Leba-
non State Park, south of Lebanon, TN. Contact
Mary Alice Fanning, KA4GSB, 4936 Danby
Dr., Nashville, TN 37211 (615-832-3215).

Aug. 27, Danville Area Hamfest, UAW no. 579
Civic Center, Danville, IL. Contact John Cun-
ningham, WASWJG, 1703 E. English, Danville,
IL 61832 (217-443-0100).

DJ2UT
has developed the world's most
advanced antenna system!

WITH NOT A SINGLE WATT WASTED

IN LOSSY TRAPS! (There aren’t any!)
(see W1ICP's CQ-Review 4/86 and
N1EJF’'s 73-Review 4/87) or ask for
your personal copy

10-12-15-17-20-30-40 m

in one antenna!

e 4-band base kit 10-12-15-20 m

* Extendableto 17,30 and 40 m

* Monoband performance on
10-12-15-20 m (30 + 40 m equal
or better rotary dipole)

e Full half-wave elementson 20 m
1aon1012m5/8 Ahon 15117 m

* Air core Teflon-coax-balun

* Uses only one 50 ohm coax cable for
feeding the system

* Double rectangular boom

* All stainless hardware

e Cast aluminum element
mounting brackets

Beam Series Available:
XP 40 B8 It. boom 4-6 bands
XP50.........141t. boom 4.7 bands
XP70.........20. boom 4-7 bands
XP80.........26 ft. boom 4.7 bands

Sommer-Antennas
W4/DJ2UT
P O. Box 847
Cowpens, SC 29330
(803) 463-9514

ENSURE SUCCESS

Complete Study Guide and Code Program
(C-64/128 and |IBM/Compatibles)
inciudes
* Updated FCC Questions * Formulas
* Multiple Choice Answers » Schematic Symbols
» Simulated (VE) Sample Test = Diagrams

5% " Disc (32 " Disc, Add §2.00)

Novice ....... S E b . .. 51485
T it v i b o i e n e e s a e a i
General ...........c.;500cc00s8000s20s2s2= 31095
AV B ICD . + oo v nrasamet s s tossnsntes essess $19.95
Extra(New Pool). . .....ovoovumnmenmnsnnnnn $19.95
Set (All Classes) 5% "DISC. . .....covvun- .$75.00
Set (All Classes) 3% *Disc................58500
VCR/VHS Tapes-No Code. .............Add $5.00

KY RESIDENTS ADD 5% TAX
M/O, COD, CHECKS Dealers Invited
THE LANZ COMPANY
3523 DAYTON AVE. « LOUISVILLE, KY 40207
(502) 895-1377
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CQWWDX Contest Software
by Contest Radio, Inc.

Here is a powerful lightning-fast PC-based conlest |
software system to give your station a competitive
adge during the COWW DX Conlest. Featuring:

= Up to 10,000 unigus calls = Prints Log & Summary Sheets
= Power interrupt Protected * Scores

= User Friendly = Displays Needed Mullipliers
* On Lina/OH Lina Modas * Prints Dupe Sheets/Band

« Partial Call Search * Prints QSL Labels

* ldentifies Each New Band * Eliminates Hours of Manual

We are a company dedicated to providing diverse
products for the radio enthusiast.
Introductory Price: $49.95 (State 3.5" or 5.25" disks)
Conles! Radio, Inc.

449 Widow Sweels Rd. » Exeler, R.|. 02822
(401) 295-2130

HI-VOLTAGE RECTIFIERS
SUPER FOR HIGH POWER LINEARS
REPLACES 866-872-3828 ETC.

14,000 VOLTS
1 AMPERE

8,000 VOLTS

1 AMPERE
00

POSTPAID US -CAM.

K2AW’s “SILICON ALLEY"

175 FRIENDS LANE, WESTBURY, NY 115080 516-334-7024

N
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 CQ “Free Information Service"
card bound into this issue. After filling in
your name and address, just mail the |
postpaid card. Your request will be for-
warded directly to the advertiser with a
mailing label prepared by our reader-

service department.

C.A.T.S.

Rotor Parts and Repair Service
Reconditioning Large or Small
American Made Rotors
Repairs - $15.00°
Reabuilds - $35.00*

All parts in stock for immediate delivery.
Reconditioned units for sale.

c - A i-T - s L]
7368 5.R. 105 Pemberville, OH 43450
Call NBDJB at (419) 352-4485 11:00-7:00

"LABORONLY - PARTS & SHIPPING ADDITIONAL

20 -0 X

ALUMA TOWERS |

CRANK-UPS+TELESCOPICS~FIXNED RASE
ROOF-TOP+TRUCK*MOBILE VAN & TRAILERS

o STACKING TO 100 FT
® EASY TO ERECY
= BPECIALS GLADLY

A THE
ALUMA TOWER
BOX 2806 CQ
YERD BEACH, FL 32961-28068
(407) 567-3423 FAX 407-567.3432
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FREETO CQ SUBSCRIBERS

Advertising Rates: Non-commercial ads are 20 cents per word including abbreviations
and addresses. Commercial and organization ads are 60 cents per word. Boldface words
are $1.20 each (specify which words). Minimum charge $2.00. No ad (non-subscriber) will
be printed unless accompanied by full remittance. Non-commercial ads free to CQ sub-
scribers, as space permits, maximum 3 lines each. All ads must be typewritten double
spaced. Recent CQ mailing label must accompany ad.

Closing Date: The 10th day in the third month preceding date of publication. Because the
advertisers and equipment contained in Ham Shop have not been investigated, the Pub-
lisher of CQ cannot vouch for the merchandise listed therein. Direct all correspondence
and ad copy to: CQ Ham Shop, 76 N. Broadway, Hicksville, NY 11801.

0SLs & RUBBER STAMPS—Top Quality! Card Samples and
Stamp Information $1.00 (refundable with order). Ebbert
Graphics D-2, Box 70, Weslerville, OH 43081

HAMS: USE AIRMAIL POSTAGE not IRCs. Many countries manih-
ly bargains List "10 SASE. William Plum, 12 Glenn Road,
Fleminglon, NJ 08822 (201-788-1020)

IMRA-International Mission Radio Assn. helps missionars—
equipment loaned, weekday net, 14 280 MHz, 1:00-3:00 PM
Eastern Rev. Thomas Sable, 5.J.. University of Scranton.
Scranion, PA 18510

KNOW FIRST! Ham radio fanatics—you need THE W5Y1 RE-
PORT, a twice-monthly award-winning Hot Insider Newsletter

Acclaimed best! Confidential lacts, Ideas, insights, nalian-
wide news, technology, predictions, alerts. Quoted coast- to-
coast! We print what you don't get elsewhere! $21 00 annual-
ly wimoney-back guarantes! FREE SAMPLElor SASE (wo
stamps). W5YI, Box 10101-C, Dallas, Texas 75207

FOR SALE, COMam Radin/QST/73 magazines @ 756 (thru
1975) and $1.00 (1876-up) each, including shipping. $3.00
minimum order WELS, 2814 Empire, Burbank, CA 91504-
3297

CEATIFICATE for proven contacts with all ten American gis-
tricts. SASE 10 WELS, 2814 Empire, Burbank, CA 51504-3297
brings data sheet.

CLANDESTINE CONFIDENTIAL NEWSLETTER: Latest info
on secret broadcasters Six issues $10 US, $13 foreign, US
funds AR4 Box 110, Lake Geneva. W) 53147

HALLICRAFTERS Service Manuals. Amateur and SWL Wrile
for prices. Specify Model Numbers desired. Ardco Electron-
ics, P.O. Box 95, Dept, C, Berwyn, IL 60402

WANTED: Older model bugs. unusual bugs, and miniature
hang keys. State price, condition. Dave ingram, K4TWJ, Rt
11, Box 459 #1201 South, Birmingham, AL 35210

HAM RADIO REPAIR! Tube through solid state. Robert Hall Elec-
tronics, Box 8363, San Francisco. CA 94128 (408-729-8200),

HAMTRADER YELLOW SHEETS. Inour 28th year. Buy, Swap,
Sell ham radio gear Published twice a month. Ads quickly cir-
culate—no long wail for resuits. Send #10 SASE lor sample
copy. $13 for one year (24 issues). P.O.B. 2057, Glen Ellyn. IL
B0138-2057: or P.O. Box 15142, Seatlle, WA S8115

PASS Publishing’s CW Mental-Block Buster program helps you
explode mental blocks that hold you back This powerful program
it based on over 40 years of research in accelerated human
gevelopmen! CW Mental-Block Buster uses guided meditation,
visualizabon, and affirmations o exploge mental blecks. This is
not a CW practice tape. The CW Mental-Block Buster audio cas-
selle and practice bookletare only $19.95ppd. inthe U.S (NY
residents add $1.50 sales tax). PASS Publishing, P.O. Box 570,
Siony Brook, NY 11790

OSL CARDS: Look good with 1op quality printing Choose stan-
dard designs or fully customized cards. Better cards mean
more returns 1o you. Free brochure, samples. Stamps appre-

ciated. Chester QSLs, Dept. C. 310 Commercial. Emporia, KS
56801

ATTENTION WRITERS. Manuscripts wanted on a wide varniety
o! communications and monitoring subjects SASE brings
wanl list or send your suggeshions, resume, credits. Tiare Pub-
lications, P O Box 483, Lake Geneva, W| 53147

CHASSIS, CABINET KITS: SASE. K3IWK, 5120 Harmony
Grove Road, Dover, PA 17315

ANOTHER DAY with an empty mailbox? improve your QSL re-
urns with Secrets ol Successiul OSL"ing by Gerry L Dexter
This compiete guide to reception réporting and QSLing SWBC,
Utility, ham, and medium-wave statlons covers averything
from basics to advanced techniques. Just $9.95plus $1s/h, §2
sih foreign orders. U.S. funds only. Order now from Tiare
Publications, P.O. Box 493, Lake Geneva, W1 53147

HOMEBREW PROJECTS LISTS SASE to WB2EUF, Box 708,
East Hampton, NY 11937.

SCHEMATICS: Radio recalvers 1818/70s. Send Brand name,
Model Number, SASE Scaramella, P.O. Box One. Woon-
sockel, Rl 028950001

OSL MGR/BEAM HEADING/PREFIX LOCATOR !or C64/128 & IEM.
OVER 10,000 CALLS with quareriy updates Send iarge SASE 1o
NTCTY,. Box 738, Cornelius, OR 87118.

NOW AVAILABLE 14 KARAT GOLD CALLSIGN JEWELRY
Lapel pins, neckiaces, more. Information. KB2MB. HAM
Jewelry, 26 Edgecomb Hoad, Binghamton, NY 13905

WRITTEN EXAMS SUPEREASY. Memory aids from psychologist/
anginaar cul studytime 50% . Novice, Tech, Gen: $7 each. Ad-
vanced, Extra: $12 each. Moneyback guarantee. Bahr, 2535
D8 Citrus, Palmbay, FL 32605

WANTED: All types of Electron Tubes. Call toll-free 1-800-421-
9397 or 1-612-426-9357_C & N Electronics, Harold Bramstedt,
6104 Egg Lake Road, Hugo, MN 55038.

RADIO DESK CONSOLE CABINET. Bulld your own. Drawings,
Pholographs. List of Materials. $795 ppd. Bill Morris,
WASRSC., P.O. Bax 3, Tempie, TX 76503-0003.

WANTED: Ham Equipment and other property. The Radio Club
of Junior High School 22 NYC. Inc. Is a nonprofit organization
granted 501(C)(3) status by the RS, incorporated with the goal
of using the theme ot Ham Hadio to further and enhance the
education of young peoplé nationwide Your property dona-
ton or imancial suppat would be gréally appreciaied and ac-
knowdedged with a receipl for your tax deductible contribuy-
tion. Labor Day and the new term are almost here. Do it. Don't
wait till the end of the year. Make your decigion to donate thal
equipment now. We depend onyou, Please write tousat. PO
Box 1052, New York, NY 10002, or call our round-the-clock
hotline (516} 6744072 Thank you!

COUNTY QUTLINE MAPBOOK: For each of the fifty states 87 =
11, 70-pound opague paper, 3-hole punched. space for log-
ging contacts. Only §7.50 plus §2 .50 shipping. Mobile Q5L Bu-
reau Press, Box 6436-A, Florence, SC 29502

The DX Bulletin provides all the DX, propagation, QSL, equip-
ment, DXpedition information you need, every week. SASE or
call for samples. Box 50-C, Fulton, CA 95438 (707-523-1001)

FULL COLOR OSL CARDS made on Kodak paper from your nega-
live, slide or print, $32.95 per 100 Request samples {enclose
$1.00), BIZCARD CO., Box 191-C, Stevensville, M| 49127

OLDTIMERS! NBAW is writing a book about WSAM . It you
have a story 1o tell about Don Wallace, take a few minutes o
jot it downand send it tome. Jan D. Perkins, NGAW, 524 Bonita
Canyon Way, Brea, CA 92621

The DX Magazine is your monthly ticket to the DX game. DXpe-
dition reports, QSL managers, propagation, equipment re-
views, more. Only $15Nhear. Box S0C, Fulton, CA 95439
(TO7T-523-1001)

ELECTRONIC COMPONENTS: Free 1592-page catalog Including, ca-
pacitors, resisiors, relays, conneclors, soldering equipment,
and supplies MOUSER ELECTRONICS, 1-800-992-9943.

HAM HOLIDAY IN VPS. Join cycle 22 ftun from rare DX OTH
Turks & Caicos |slands. We supply transceiver, antenna, pro-
cess licensse, and offer accommodations as low as 7 nights
$390 double occupancy in private bungalow. Direct Pan Am
sarvice, 80 minutes Miami, Details VP5D, P.O. Box 100858, Ft
Lauderdale, FL 33310 (B09-946-4627, 28885 daily)

SUPERFAST MORSE CODE SUPEREASY. Subliminal cassette, 810
LEARN MORSE CODE IN 1 HOUR. Amazing new supereasy
technique, $10. Both $17. Moneyback guarantee. Free cata-
log: SASE. Bahr, 2535-D8 Citrus, Palmbay, FL 32905

Say You Saw it In CQ




The World Ham Net Directory lists special Interest ham nets
for DXars, missionaries, weather watchers, relired persons,
and many other interests. $8.85 plus $1 shipping ($2 foreign)
US funds from Tiare Publications, P.O. Box 493, Lake Geneva,
WI53147.

Ready to explore VHF/UHF operatling? Get Ed Noll's Basic
Guide to VHF/UHF Ham Radio. Covers equipment, antennas,
propagation, repeaters, contesting, band plans, and more. All
the basics you need! Just $6.95 plus £1 shipping (2 foreign)
US funds from Tiare Publications, P.O. Box 493, Lake Geneva,
Wil 53147

HAVE AM CAPABILITY? Join SPAM (Society for the Promaotion
of AM). For information and membership, send $1 and SASE to
SPAM, WBETRQ, Box 62, Potrero, CA 92063

HAMLOG COMPUTER PROGRAM . Full leatures, 17 modules, Auto-
logs, T-band WAS/IDXCC. Apple $15.85 1BM, CPM, Kaypro,
C128 824 95 CO—KATAWH, PB2015, Peabody. MA 01980

CB-TO-10M CONVERSIONS: FM kits. frequency modification hard-
ware, books. plans, high-periormance CB accessories. Catalog §52.
CBCI, Box 31500C0, Phoenix, AZ 85046.

EMBROIDERED EMBLEMS, ENAMELED PINS. your design,
excellent guality, free booklet. AT, PATCHCO., Dept. 67, P.O
E-m 682. Littleton, NH 03561 (603-444-3423)

asL HLE! 100 OSL cards, plus bonus, $8. 53 thereafter
Shipped postparxd within two weeks Guaranteed correct! Free
samples. Shell Printing, KD9KW, Bax 50. Rockton, IL 61072

MOSLEY 75 METER 2-element linear loaded beam, 82 foot
elermnents, 36 foot boom. One of a kind prototype. Works greal
Used 3 months. Sold OTH, mus! sell antennas. Cost $2900
sefl $1497. KKAWW . P.O. Box 1, Blacksburg, VA 24063 (T03-
IRZ2-445R)

RADIO OPERATOR'S WORLD ATLAS. 215 hardbound pages
of detailed color maps and statistics. Obscure DXCC coun-
iries like Rotuma included. Compac! 5 x 77 size replaces
clumsy jumbo atlases. Send $16.95 1o: WOCP, 4150 E. Quincy
Ave., Englewood, CU 80110

—

WANTED. Good working AH."G-FIC g unit. C. Hayes, 3675 Es-
tates Drwe Flnr.553n| MO 53033

RADID SHEM.:I COLOR COMPUTER Ham smwam and Hardware
Free catalog Dynamic Electronics, Box 896, Hartselle, AL
35640 (205-773-2758)

R-390A RECEIVER PARTS: Info SASE. CPRC-26 military Man-
pack Radio, 6 meter FM, with antenna, crystal, handset
£22 50, $42 S0/pair, radio-only $9.50. Military-spec TS-352
Voltohm/Multimater, leads. info: $12 50, Patrol Seismic Intru-
sion Device ("PSID'") TRC-3. $37.50 apiece, $127 S0fset of
four. Add $4 S50/plece shipping, $8 maximum. Bayironics, Box
591, Sandusky, OH 44870

FREE Ham Gospel Tracts. SASE. N3FTT, 5133 Gramercy, Clif-
ton Heights, PA 18018

REPEATERS JAMMERS? Pinpaint them with our ""Handl-Find-
gr''—attaches 1o HT. Kits: $24 .95, or less! Club project dis-
counts! NOARD, 29460-C Lorain, Cleveland, OH 44070 (216-
777-9460)

THE NATIONAL HAM SHOPPER “*NHS."" monthly buy, sell, trade
publication, Why keep that OLD RIG around? You could turn it
into CASHS or another rig you always wanted. Ads are quickly
advertised and answered for fast results, As a NEW SUB-
SCRIBER you canplace one FREE AD (with a 60 woard limit). Ad
Rate: Noncommercial 25word, Commercial 60/word. Sub-
scription: $10.00/vear, $20.00/2 years. SEND TO: NHS, PO
Box 10738, Eimwood, CT 08110

Over 500 Familiar Sayings.”' Booklel $500 Ted Besesparis,
WANPM, Box 4242, Lantana, F]ulrrda 33!!55

SUF‘EH HAM PROJECTS & USED GEAH L IETS Send SASE to
WAALDS0, 3037 Audrey Dr., Gastonia, NC 28054

URM-25() R.F.; URM-127 Audio Generators $150 ea (Acces-
sories Extra While They Last ) Generators, P.O. 7057, Norfolk,
VA 23509 (BD4-853-9146)

ATTY JOURNAL Published ten times per year. Covering the
digital modes of RTTY, AMTOR, FAX, PACKET, plus technical
and other inleresting articles about this fascinating phase of
Ham radio. $10.00 per year USA, foraign slightly higher. RTTY
JOURNAL, 9085 La Casita Ave , Fountain Valley, CA 92708

BROWNIE'S OSLs since 15935 Catalog & Samples $1 .00 3035
Lehigh St , (REAR), Allentown, PA 18103

CW have you down? Why let a mental block against CW stand be-
tween you and upgrading? When you use the PASS Publishing
CW Mental-Biock Busier, you will explode mental blecks wiin guided
meditation, visualization and affirmations. This is not a CW
practice tape PASS Publishing s CW Meatal-Bleck Bester audio
cassette and practice bookiet are only $1995ppd inthe U S
(NY residents add $1.50 sales tax) PASS Publishing, P Q. Box
570, Stony Brook, NY 11790

Nickel-Cadmium, Alkaline, Lithium, Etc.
INDUSTRIAL QUALITY

—

BATTERIES

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!

CALL US FOR FREE CATALOG

E.H.YOST & CO.

EVERETT H. YOST KB9X1
7344 TETIVA RD
SAUK CITY. WI 53583
ASK FOR FREE CATALOG

3194

POOP DECK™

Vehicle Radio Mount $129.95

Fully Adjustable, Rock Solid.
Holds multiple equipment.

Smallwood’s
1-800-433-5842

'l::i-"ﬂ'lulﬂl MO 64836
8-5 CST Monday-Friday!

The Digital Voice Recorder echos your thoughts.

ACC's Digital Voice Recorder allows
you to remotely record your voice

over the air and from the phone with
digital storage in its huge memory
array. PCM recording results in the
highest possible fidelity, so you're
proud of how your repeater sounds,

The DVR's voice mailbox gives your
repeater users computer bulletin-
board like capability from any radio
with a microphone and Touch-Tone
pad. With messages stored in voice,
your users don't need special gear to
enjoy the latest in communications

technology (from anywhere).

Your repeater's IDs and other
messages can consist ol remotely
recorded DVR audio tracks which

provide information to your users —
about your system, club, meetings,

and events. And you can make your
repeater the friendliest around.

With its no compromise high quality
PCM digital audio, even famous
celebrities can sound like they're live

at your repeater sitel

The DVR connects easily to your
ACC repeater controller. And one
DVR can support up to three
repeater systems for a cost effective

installation.

The Digital Voice Recorder is the
neatest thing to happen to voice
repeaters since ACC's repeater

controllers.

Free technical support is available for

the purchase of new equipment.

purchased for any product, and their cost is applicable as a credit toward
Request our free demonstration audio

cassette so you can hear for yourself how good ACC’s products sound.

all ACC products. Manuals can be

advanced
computer
controls, inc

2356 Walsh Avenue, Santa Clara, CA 95051
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Round-trip to Europe”
on G.A.P Airwaves

Introducing

for only $169.00

THE CHALLENGER DX-V

A Unigue Multiband Antenna that Utilizes the Patented
G.A.P. Center Launch Technology

The Revolution in Antenna Design
That. . .

+ Uperates all five bands

» Provides 1500 W peak
pperation

« Assembles in fess
than 30 minutes

« Lomes pre-tuned. No

|
|=1k

H‘__“
adjustments are necessary / ‘ -
as shorl Radials

+ |5 seil-standing with a |l
drop i Ground Mount
« 5 only 31 Fest High
« Has a wide bandwidth (less 2:1)
*Three portions of B0m
band avail
Lo il
Mid — Cir b
Tog —Civt

. -""f

but has NO!!!

» Iraps

« Goils

- Transformers
 Baluns

* Resistors

« or Base Insulators

*also Asia, South America,
North America, Australia,
Africa and Antarctica.

Best of all the ENTIRE antenna is always active!!

To Order Call—(407) 388-2905 (-

G.APR

ANTENNA PRODUCTS

_ $010—Bldg J
169.00 plus shipping & handling fq_ Old Dixie Highway
Florida residents add 6% tax o Vero Beach FL 32947 he T
e
CIRCLE 89 ON READER SERVICE CARD RN S e

THIS MONTH'S GOODIE FROM THE CANDY STORE

Nye-Viking MB-V-A
{August Only) Fal\ ==

Simllar savings on Kenwood, ICOM,
Yaasu, Hygain, atc. All L.T.C.

Kenwood TH-315A $259.90

Cver B788 Ham Related items in Stock. All Prices
Cash FOB Preston. More specials in Ham-Ads: Look-
ing for something not listed??? Call, write or FAX.

ROSS DISTRIBUTING COMPANY

(P00, Box 234), 78 Soulh State Streal, Praaton, Idaho 83263
Telephone (208) 852-0830; FAX (208) B52-0833
Cipan Mon, 8-2, Tuas -Fri. 96, Closad S5al. & Sun

KENWOOD 2 ICOM vaesu
We want to be Your Radio Store

Full Line of Amateur Radio and Computer interfacing
& Accessories. - Tim W7IQY or Preban KTKMZ

- (801) 467-8873
Pl (800) 942-8873

1057 E. 2100 So. Salt Lake City, Utah 84106

CHEAP PACKET for the C64/C128. Digicom> 64 TNG emulator
disk with documentation and schematics for AM7910 based
HFNVHF interface, $6.00 ppd. Complete kit $49.95. Assem-
bled $79.95. Both include free disk. Add $2.50 shipping. See
my 73 Magazine darticle (August 1988) for detalls. SASE for in-
formation. Barry Kutner, W2UP, 614-8 Palmer Lane, Yardley,
PA 18067

HIGH-QUALITY TOOLS AND STAINLESS STEEL HARD-
WARE, ELECTRONIC SOLDERING STATIONS/IRONS. Euro-
pean and American screwdrivers, nutdrivers, wire cutters,
pliers, hex keys, balldrivers, and more! Free catalog. Robert
Mink Impart-Export, Box 6437C, Fair Haven, NJ Q7704 (201-
758-8388)

ATTENTION SX-88 OWNERS: Am looking for past and present
owners ol SX-88's to begin a registry of these receivers for
historical purposes. Contaclt Bob Forman, W9RJH, Mon-
mouth, IL 51462-0068

WANTED: Kenwood T5-4405, accessories. KJ6HL (B18)
887-6750

COUNTY HUNTER'S MOBILE REPLY CARDS: ONE CENT SALE—
a0# white index, black ink, no call. 500/$5.00, 1000/%10.00
Your call into A.R.S. 500/57.50; 1000/$14.00. Add $2.50 ship-
ping/500; $3.50 shipping/1000. We print Q5L cards—Stan-
dard and custom. SASE for samples and prices, Moblle Q5L
Bureau Press, Box 8436-A, Florence, SC 29502

ROSS5'55%3% NEW August SPECIALS: KENWODOD T5-1405
STBR4 90, TW-4100A $459.99, TM-2530A $405.90, TM-3530A
£344 90 TM-401B $334 90 HAL PCI-2000 $429 90, CT-2100
499 90 DRAKE 7O00E $369.80. ROBOT 800H $299.90, 80O
€299 090 12000 $123590 ICOM IC-3BAW/TTM %338.84
IC-45A $280.90, |C-32AT $539.80, IC-725 $803.90, YAESU
FT-F11RH $369.90, FT-411 $336890, FT-109RH %276.99,
FT-200RH $£276.99 FT-T3RTT 3280 .80, FT-33RTT 529990
CUSHCRAFT 124WB $41.50, 230WB $234.90. A4S $353.90
ALL LT.O. (LIMITED TIME GFFER). LOOKING FOR SOME-
THING NOT LISTED?? CALL OR WRITE. Qver BYBO ham-re
lated jtems in stock for immediate shipment. Mention ad
Prices cash, F.O.B. Preston. Hours Tuesday-Friday 9:00 to
§:00, 9:00 to Z2:00 P.M. Mondays. Closed Saturday & Sunday
ROSS DISTRIBUTING COMPANY, 78 South State (P.O. Box
234), Presion, Idaho 83263 (208-852-0830) FAX (208)
A520833

COLLECTORS: 1970s Ham License Plates (VES). UNUSEDR
$10.00 plus $2 50 s&h. VESHB, 1433 Taylor Dr., Swift Current
Sask S9H 1ME

l ECTOR /".-"NBEH

Handheld 2-mtr/220 MHz phase
sense direction finder. Used
with any FM xcvr. Oil compass.

Type VF-142, $124.95, $3.50 S&H. Calllwrite
for info. CA add tax.

RADIO ENGINEERS, 3941 MT. ERUNDAGE
SAN DIEGO, CA 92111 619-565-1318

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 horiz antenna?
*Need a low noise antenna for 160 meters?
*Want to design an antenna just for you?
* Need a program for design and plotting?
* Need to solve a unique problem?
* Know the best antenna for hamsats,etc.?
*Need a disguised mobile 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. $19.97 foreign.
antenneX

PO. Box 8995 Dept. 19
Corpus Christi, TX 78412

WHAT’S THE BIGGEST ISSUE

INHAM TV TODAY?

The Next Issue of
Amateur Television Quarterly

e TECHNICAL information
* VALUABLE content
* QUALITY production

Subscriptions: 1 Year

215 s USA $20........Canada
5% L Elsewhere

1545 Lee St., Suite 73,
Des Plaines, lllinois 60018
Phone: 312-298-2269

HEWLETT PACKARD

SIGNAL GENERATOR
HP-606A 10kHz-65 MHz

S ]
o IR s S

B -

et

Rebuilt and in Original
Government Package

Limited Quantity-ORDER TODAY
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N.E. LITSCHE
P.O. Box 191
Canandaigua, NY 14424-0191

716-394-9099 716-394-0148
FAX 716-394-8329
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PACKET PICTURES FOR PC and Clones: Ihl_?*.ua disks are full of color g=3=8 - ) i

A HACKER el sk oor i ke s, e | Orbit the World

Speciy GGA or EGA pitures. Six disks containing boin cca | [NNEEEEREENE With The

EASY- viswing program that allows pictures 1o be dispiaved | [N DISCOVERY DX-II
:q?:rw?:;._?ﬂl;frl::rniﬁt;]jxﬁ:; éﬂ‘-:in;!uﬁh::w Trr:um:-flpag A The First 10/11 Meter Beam to Launch Your Signal

or clone, these pictures will Qisplay (o your scréen and save 1o - . with G.A.P. Technulﬂgy. the DISCOVERY DX-I1

disk as they are being received. Order from: BucK4ABT, 506 ! 3
Pheasant Ridge Drive, Warner Robins, Georgia 31088. Sorry is Pretuned and has No Matching Networks!

no COD, or charge cards

: The DISCOVERY DX-IL the Beam of the 21st Century:
10 METER Extended Double Zepp Antennas. High pertor-
mance. 3dB gain over a dipole. No tuner needed! $75.00
postpaid. SASE for information. Zack Schindler, NBFNH, 413
Vester. Ferndale, M| 48220-1955 (313-541-1740)

TERESTED IN *L'E-h-th ".-s-:-h-_.,_ Join your local R
ergency .:,5:-4: ated Communications Team P

MN
B "
o i Za ) G i s e

T-O%R-6945 or Write REAC 1160 Okd §rail Rd

m

-
q
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o

e Wi e
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FOR SALE: EF. Johnson Sockets, 122-0275-001 series lor
Eimac tube (3-500-7). Used for hi-power amplifiers. Call. Mr
Jones, Resco/Raleigh, 915-781-5700 Ouantity prices
1226 0Cea 1052000 ea. . 25451900 ea. . SOupfS1B B0 ea

TENMNATEST *** ANTENNA NOISE BRIDGE * NOTHING ELSE LIKE
T * QUT-PERFORMS OTHERS " Costs less Compare 1-40
MHz $48, 1-150 MHz $72 Salisfaction guaranteed Send _ ) ‘ That.
amo fof Oetals 1o "'"1"'1.-"1':::_: WEBLURR, 1025 Wildwood

=

G_A P Launches Your Signal v Setup Time ks Under 30
arnd Reguines Absolutely Mo Tundng Muotes

c FOMBPONENT | e P ' rof . « MNeighbors Won't Notice
POOHA MAN'S SURPLUS COMPONENT Half-Gallon Power Tl Presents & Low Profile 2 3
RN 4150 } . ; \ Aly 5 i s Readily Mast Supported
Supply Kit Top-quality mil-spec parts. 1600 VDC at 450 ma _ T L Weighs only 8 Pounds « It is Readily Mast Supported
output. three transformers { + 1l windings), four hefty 1000 £+ =y _ : - . Wind Loads 1.2 sg. Nt = ATV Rotor Can Easily Turn it
VDC caps, diodes for 3amp bridge bleeder, DPDT switch, fuse S S . T Is Constructed of Stainiess Steel . It Will Withstand the Elements
holders, pilot bulb assembly, surge resistors, line cofd, sche- L i — ' P T ——
matic, and instructions. (Two kits will a KW make!!) WWw5B LI + i Fully Sipeves Together . Hose Clamps are Not Necessan
PORB 460 Brookshire. TX 77423 (7T13-934-4659). $60.00 FOB - X HMas Excellent F/B ang Gan - s Can Orbit the World ! 1
Lreyhound bus) p ol W= Az
o A National bt il trade publication for Ama- T, W L e . - PRt
HI-TECH TRADER A National buy, sell, trade publication fo a _ o ' . To O d Cu“ 4[]?] 3 2?05 ANTENNA PRODUCTS
teur Radio and related equipment! ang services. A0S are pub- =" e . 0 Uraer ‘—{ EE " 6010—Bidg |
= " Loim 5 i - 2 = e JI ar l_...- ] o - et . o ._....._ 4
ishad twice a manth and wiiely circulated for fast fesiis. Ad : N ALY : S . 13.00 plus shipping & nand it M. Uld Dooe Highway
rates are competitively priced, Reach new markets for pen- T AVPCRE e : Florida residents add 6% ta Vero Beach, FL 32967

nies poer dayv. Subscribe loday. $13 for one year (24 i1ss5ues)
Send check or money order 1o. HI-TECH TRADER, P.O. Box

1152, Norwalk, CA 90651-1152

I I
ICOM

IC-32AT
* New Dual Band HT
e RX-13B-174 MHz

SB-1000

HF Linear Amp (kit)

« 1000W Qutput on SSB, 850 on CW,
S500Won RTTY

e Covers 160-15 Meters

D —
HAM STATION

FT-747GX 440-450 MMz e 1,3-500Z Tube
P.O. Box 6522 . ;ﬂ;{gﬁfﬂggﬁnnumical e TX-140-150 MHz * QSK with Optional Board
220 N. Fulton Ave. * Dual VFO's, 20 Memories 4 5W4;?;$thgrﬁm Both Bands
Evansville, IN 47719-0522 | * giﬁf_‘l‘”nﬂé:ﬂ;ﬂ;i‘lge‘“rﬂf :ﬂ"-[;i” M2 « Full Duplex & 20 Memories
Store Hours HK-21
FT-470 IC-2SAT POCKET
MON-FRI: 9AM -6 PM COMPACT 2M/70CM PACKET TNC

DUAL BAND FM
* Simultaneous Reception

NEW 2 Meter Handheld
e Ultra Small HT

SAT:9AM -3 PM « Miniature Sized VHF/UHF Modem

CENTRAL TIME Coidpe it with up 1o . ‘FI;N{]-E C::rrEn::?tiFnleE :
SEND A SELF ADDRESSED STAMPED s Up to 5 Watts Output e - All Cablos EUEJEJ”
(50¢) ENVELOPE (SASE) FOR NEW AND « 21 Memories on Each Band * YFO Scan & Your VIUHE Radio and
USED EQUIPMENT SHEETS. i Memory Scan * Connect to Your e
» Built-in 10 Memory DTMF Y Sat
Austin Dialos * 48 Programmable RS-232 Computer and Your set.
R:
WARRANTY SERVICE CENTER FO e Built-in CTCSS Memories

ICOM, YAESU, TEN-TEC « Covers 140-150 MH2z

".“ OMNIV

TEN-TEC

PLUS MORE!

FOR SERVICE INFORMATION CALL
(812) 422-0252

FAX 812-465-4449 f‘:@’"‘r{:

ALINCO

MONDAY - FRIDAY EEEE N
9-00 AM - 12:00 NOON VHFIUHF iiig =» L
TERMS AMPS . -~
Prices Do Not Include Shipping. » High VSWR and DR-110T » New U/LSB, QSK, CW,
Price and Availability Subject to Overdrive Protection NEW 2 Meter Mobile FSK HF Rig
Change Without Notice e 5 Year Warranty, 6 Months on RF e 45 Watts Output e Dual VFO's, 100 W Output
Most Orders Shipped The Same Day Transistors » 14 Memories with Standard * Alibands 160-10
EI]IJ s Welcome ($3.50 + smnnmgl * All Units have GaAsFET Receive Encode/Decode Subaudible Tones + Superior “Phase Noise'

i _I-'E.I-I

Pre-amps » CAP and MARS Modifiable e Made in USA

i D
PRICE CHECKS 800'729'4373 'WMMH

812-422-0231
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GET THOSE RAREDX’s ...

...withthe help of 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 your QTH and features

your station's call sign on the
lower right corner (SWLs may use
their initials or name up to 7 char-
acters). The map measures 23" X

35" is brightly 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. funds only).

CIRCLE 67 ON READER SERVICE CARD

The ;
« HaM HAT| | .

Amateur & Shortwave
Goodies
at LOW, LOW Prices.

(806) 376-4345

** 10 METER MOBILE ANTENNA **

* Wide Bandwidth (2 MHz)

* Standard 3/8 x 24 Mounting

* 56" Overall * 1 KW * 26-30 MH2z
* Amateur Net $24.95 + $4.00 UPS

1(800) 888 8797
LES WALLEN USA
= Quality English Antennas & Accessories
, 19 Aero Dr., Amherst, NY 14225
g DEALERS WANTED

“NEW"” DUAL & TRIBAND SUPER

(=t i r
= LINEAR” ANTENNAS
f—— !
% MODEL | FREQUENCY | GAIN | POWER | LENGTH | USE
146 MHz | B8.2dB e
_%.- AL | gae iy |11 5q8 | 200W | 1574 BASE/REPEATER
S 146 MHz | 4.5dB o
- 140-155 MHz | 4.5dB .
I 146 MHz 3.8dB s
e CAXAR | gae vz | 62gp | 1SOW | 374 MOBILE
- 146 MHz | 3.0dB
= (X-901 446 MHz | 6.0dB| 150W | 3’6" | BASE/REPEATER
4 1.2 GHz 8.4dB
== 146 MHz | 3.0dB
— (X-801 446 MHz | 6.8dB | 100W | 3'3" MOBILE
= 1.2GHz | 9.6dB
= 146 MHz | 2.15dB | 150W
CA-630TN| 446 MHz | 2.15dB ]75¥ MOBILE
1.2 GHz 5.5 | 50W

NEW! ULTRA COMPACT CALL YOUR DEALER

MG 0.

SWR/POWER METERS

(M-200  144-150 MHz
MR (M-300 200-250 MHz
&3 © (M-400 420-460 MHz

(M-420 140-460 MHz 1275 N. Grove St.

(M-900 B850-950 MHz Anaheim, CA 92806

(M-1200 1250-1350 MHz (714) 630-454]
DEALERS INQUIRIES WELCOME FAX (714) 630-7024

CIRCLE 66 ON READER SERVICE CARD
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PRINTED CIRCUIT BOARD SUPPLY CATALODG: Dry film sensitized
panels, etchant, copper clad, art tapes, project boards, etc
Send for free catalog to: Kirk-tronics, 170 E. Market 51., Alli-
ance, OH 44601 (216-821-6478)

HAM SOFTWARE: IBMicompatibles, 10 disks $26.85. MU/
ViSADiscover. NSABV, EAPCOIC, Keller, TX 76248-0014
(B17-498-4242)

STAINLESS STEEL U-BOLTS, Turnbuckles, Eye Bolts, Screw
Eyes, Rivets, Bolls, Screws. Small guantities, free catalog. El-
wick. Dept, 737, 230 Woods Lane, Somerdale, NJ 0BO83

MAKE YOUR OWN REPEATERS. Motorola Micor Radios 45
watt, 4 freq. 136-150 MHz, $80. Motorola Micor Radios 45
walt, B freq., 136-150 MHz, $120. Motorola Motracs Radios
25 MHz, $32. Micor Access. Groups 4 freq. Scan Head, spkr.,
mic, cable, §75 Micar Access. Groups B freqg. Scan Head,
spkr., mic, cable, $100, GE Exec II's Radio 45 watt, 1 freq.,
136-150 MHz, $100 with all accessories, $200. GE Exec ||
Radio 50 watt, 42-50 MHz $100, with all accessories $200.
EM-2 DTMF mics with Micor, Mitreks, Syntor Plugs, hard wire
changeable with schematic, $20. DTMF encoders with lite,
choice of Plug Micor or Master 11, $30 each. LAMBDA Power
Supplies LNS-P-12, 120 voits, 12 volt DC, 14amp, $100. Welle
Communications, 1113 Central Ave.. Billings, MT 58102 (406-
252-9220).

ZEMNITH TRANS-OCEANIC SW RECEIVER (circa 19537). Fair
physical condition Needs repairs. Best offer. Frank, 516-
681-282¢ days.

HAM SOFTWARE and other “'shareware’’ for IBM/compatibles.
Large SASE for catalog. JK&S, FOB 50521, Indianapolis, IN
46250-0521

KENWOOD OWNERS: Increase the bandspread of your
T8940, TS-930, T5-440, or TS-430! Our Tuning Upgrader adds
a new. slower 2.5 kHz/Revolution (1/4 speed) fine-tuning rate
and automatically selects higher-speed tuning rates when you
tune faster, for quick Q8Y. Easy to installl $34.85. T5:840
Owners: Bank Controllers | & |l allow front-panel memory bank
control (using voice button), eliminating need to go to top 1o
slide open hatch each time to change memary bank, #1| also
parmils voice Trequency announcement. #l s $24.95, #]| is
$49.95, §5.00 s/h USA, $13.00 elsewhere. International Radio
& Computers, Inc,, 751 SW Macedo Blvd,, Port St. Lucie, FL
34983. Send 45¢ SASE lor catalog. Phone 1-407-879-6868.

YAG! Builders. Traps for Tubing Elements. SASE for details. No
collect calls. Brown Engineering Inc., 5501 SW 25th Court,
Hollywood, FL 33023 {305-989-4658),

QUADS, Lightweight Fiberglass Construction, 10 meter
$89.95, 10-15 meter $139.95, 10-15-20 meter $199.95
Lightning Bolt Antennas, RD#2, Volant, PA 16156 (412
530-7398).

ICOM, KENWOOD, and YAESU OWNERS: 8 Pole and 10 Pole
Crystal Filters and monthly informative individual newslet-
ters| Our 10th year! Ask yourself these questions! Are you
continually being interfered with during QS0 You can't seem
to pull out a weak signal in the QRM? Yes to either, purchase
our SSB or CW fliters! Send 45¢ SASE for free catalog. Inter-
national Radio & Computers, Inc., 751 SW Maceado Bivd., Port
St Lucie, FL 34983 (1-407-879-6868)

ROSS'$%83% USED August SPECIALS: KENWOOD TS8-5305
£619.90, R-300 $189.80. T-5980 & R-599D $509.90. ICOM
IC-211 $389.80, IC-271H $689.90, 1C-245558 §2439.90,
IC-255A $179.90, RM-2 as is $28.90. KAYPRO 1010 MEG
$999 90, KAYPRO-2 $489.90. COLLINS KWM-380, 3 FIL-
TERS. NB.SP. $1995.90, ETC 76A $1299.90, 374A $1795.90.
ROBOT 400 5319.90, LOOKING FOR SOMETHING NOT LIST-
ED?? CALL OR WRITE. WE HAVE OVER 235 USED ITEMS in
stock. MENTION AD, Prices cash, FOB Preston Hours Tues-
day-Friday 9:00 to 6.:00, 9.00 to 2:00 P.M. Mondays. Closed
Saturday & Sunday. ROSS DISTRIBUTING COMPANY, 78
South State, P.O. Box 234, Preston, Idaho 83263 (208-B52-
0830), FAX (208) 852-0833.

FOR SALE: R/S Modem with manual $35, RIS scanner pro-
grammable 20-channel $125. RIS DMP 100 printer with man-
ual 125 Midland 2meter Rig 13-500 crystal control, 144-148
$85. More info sand SASE (0. P.O. Box 518, Whitehouse, FL
32220

WANTED: Vacuum capacitors, vacuum relays, Eimac Power
Tubes, Sockels, and Chimneys, Harris-Gates ATL-104, Coll-
ings 20BU-10. A Emerald, 8856 Swallow, Fount Viy, CA
92708,

WANTED: Defectiveibasketcase linears and any Collins or
Drake equipment. Joe Bediovies, 241 Dover Street, Bridge-
port, CT 06610.

CO. 087, Handbooks for sale. SASE for list and prices. W3ICZ,
Hemlock Farms, Box 1580, Hawley, PA 18428

WANTED: Kenwood TS5-680S, ICOM IC-575AIH, Mirage
A-1015. Sell: Dow-Key 110 VAC coaxial relay $35. Triplet 3550
digital VOM §45. New maltched 6JB&’s $30 pair. KBMK, 218-
BE5-6541

Say You Saw It In CQ




SOLID BRASS call sign belt buckle. Send $11 .88 to H. Horn-
sby, NEMRG, ATTN: COBHB, Rt 1 Box 211, Lake Isabella, CA
93240. Write for price on special buckle engraving. | cando it

e —

FOR SALE OR TRADE: Three Bird wattmeter slugs—25 1o 60
MHz, 100W, 500W; 100 to 250 MHz, 100W. WOIMDM, Melvin
Breylogle, 18 N 7th St., Estherville, |1A 51334

WANTED: 2 meter converter 1o go ahead of a Collins 51J re-
ceiver. Rocky Stone, 410 West John Sireal, Maumee, OH
43537

FOR SALE Almost new Hustler 5 BTV Trap Vertical Antenna
with KW B0 Meter Resonalor, $65. Don, WIBLR
603-527-0366

NCL-2000 Band Switch. new, $30 p p. Maximilain Fuchs, 11
Piymouth Lane, Swampscott, MA 01907

BLEEDER RESISTORS, 200W 100K ohms, new, $7 50 each
Caramic dielectric doorknob capacitors, 1400 PF, 30 KV, new,
$7 50each Includes shipping lower 48. J M. Hoffer, W1DL, 24
Cherry Road, Framingham, MA 01701

IBM XT COMPATIBLE 512K, 2FD, serial, para. monochrome,
like new, $485 FOB. Mike Bae, Box 4808, Santa Clara, CA
95054 (408-739-1833)

IC-761, original box, CW filters, etc., $1800 including UPS,
S8-230, 1200W PEP linear with extra new boxed EIMAC BB73
caramic tube. Call Mike, AAACM, 305-444-6609.

WANTED: Mint, round Collins and S5-1R Squire Sanders HX.
Raillan Net 7.290 Sundays 1700 UTC. T.N. Colbart, WABMLY,
Burton, OH 44021

WANTED: HEATHKIT SB-104 or HW-104 SSBICW transceiv-
ar. Any condition, except basketcases. | wanl just the rng
alone, Priced reasonably. HEATHKIT: HW-2036-A also. Con-
tact: Les Robarts, 1-714-838-8963 home 0800 to 1400 PDT, 7
days a week NERPP

WANTED Handheld Scanner, Base Scanner, Shortwave He.
ceiver, Realistic DX-400, Uniden 2010, Kenwood R-600, 1000
Mark, NYQE. 515647-2839

VERTICAL VIBROPLEX WANTED. Dick Randall, 1263 Lake-
hurst Rd . Livermore, CA S4550-1851

ICOM 3200A gdual bander, very nice, $385. AEA CP100/TE4
with MBA-TOR package $215, like new, iIncludes shipping
KB4TOS, 502-2598-5330

WANTED: GONSET G-78 AC Power Supply Model 3349 for
G-76 Multiband Transceiver Model 3338. Must be in GOOD
condition with all cables. Please state price, including ship-
ping. infirst letter. T.L. Long, W3ONE

WANTED: Schematic and operator’'s manual for Hallicrafters
receiver Model S-53A. Will pay for copy, or will copy and re-
turn. A D_Tudor, 447 E. Mulberry S1.. Lebanon, OH 45036

CRYSTALS: SASE for my list. KBLJQ, 2023 Lannen Rd.. How-
ell M 4BR43

FOR SALE: Ham IV rotor, 160M and 40M dipole. KDOTY, Ken
Woile, Box 134, Buffalo, IN 47825 (219-278-7B08).

WANTED: Sencore MU150 tube tester H-P 260A O meter H-P
voitmeter 3406A or 410C or Boonton 928 or 928D WOWTE
127 Voerman St . Tomahawk Wi 54487

FORSALE: TS930S5 Kenwood, CW filters ATU, $1100. KEBWX.
707-578-8825. Callbook address okay

WANTED: Older stamp collections. Private collector will trade
ham gear or pay cash KBODJI, P.O. Box 125, Lutsen, MN
55612,

WANTED: Drake TR-4310 transceiver with power supply
Please state condition and price. Charles Signer, WASINK,
American Embassy Calro, Box 10, FPO, NY 08527

FOR SALE: Silitronix 10110, D104, Excellent Talker, $275.
Call 216-526-8645, leave message

WANTED: Recelver, military R-220/URR, has broad range fre-
quency coverage, Reasonable offer. I've a tech. maint. man-
ual for this. clo Dan, P.O. Box 9064, Newark, NJ 07104,

SELL: NEW KANTRONICS KAM packet, $210. New Hy-Gain
40 meter rotatable dipole, $135. W1LAK, Box 730, Concord,
MA 01742 {508-369-9050)

WANTED: Old plastic and bakalite AM broadcas! receivers of
the 30s, 405, and S0s. Write with make, model, condition, and
price_Gerry Skioot, KE2N, 2623 Mandalay Beach Road, Wan-
tagh, NY 11793 (516-221-3535)

TUBES AND PARTS of all kinds. All are priced very reason-
ably. SASE for list to Armne, 5725 Wes! Lake 51., Minneapalis,
MM 55416.

WANTED: 1945-46 issue of CO magazine. Quote Dennis G
Eksten, WSSS, 5006 N. Second St., Loves Park, IL
651111-5809.
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ComTek's RCB-5 Five Position Remole

Coaxial Switch is the BEST money

can buy!

* Switches up to 5-KW to 30 MHz

* Low VSWR to 147 MHz

» Unused positions can be “open” or grounded

» Uses regular rotor cable for control line

* 50-239 connectors

e Stainless-Steel hardware

* Hol Dipped-Painted for good looks and
protection

* Lexan scratchproof front panel

« Un-Breakable! Un-Beatable!
* Only $139 + $19 S&H. Shipped next day!

ComTek [ CiderMilLn.

—

Upton, MA 01568
SASE for flyer. (508) 529-6330
Please send all reader inquiries directly.

o e Y 2=
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WIREMAN & ¢\ *?*

1-800-727-WIRE

FOR ALL AMATEUR WIRE & CABLE
“CERTIFIED QUALITY"
1-803-895-4195 (Tech Heip & Ragchew)

CERTIFIED COMMUNICATIONS
261 PITTMAN ROAD, LANDRUM SC 25356

For Brands You Can Count On
AT PRICES YOUCANLIVE 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

KENWOOD, ICOM, TEN-TEC, Astron, Cushcraft, Larsen, MFJ, Butternut,
B&W, Hustler, Antenna Specialists, AEA, Ameritron, Van Gorden, ARRL,
RF Concepts, Nye Viking, Kantronics, CallBook, Alpha Delta, Heil, Grundig,
Uniden, Bearcat, Mirage, Ameco, Alliance, Welz & others

gear!

CALL FOR
FREE
APPRAISAL

In Tennessee,
Call
901-683-9125

Authorized

KENWOOD
Servi-Center

Say YouSawlitin CQ

Memphis Amateur
Electronics, Inc.

(In Business Almost a Quarter Century)
1465 Wells Station Road, Memphis, TN 38108

CIRCLE 84 ON READER SERVICE CARD

Send QSL Card
or Write For
FREE
CATALOG

STORE HOURS:
Mon.-Fri.,9to 5
Sat., 9to noon
(Central Time)
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the Ultimate Paddle

‘ranun't mncwwaontymmn.

N %Bc NCHER INC.

333 W. Lake St., Eﬂaicaga, IL 60606 312!263 1808
CIRCLE 118 ON READER SERVICE CARD

1500+ WATT TRANSMATCH KIT $169.95 OTHERKITS
G3RUH, PSK Packet Modem, 3atellite
anc VerreRIrial oo i e e $111.00
G3RUH, OSCAR 13 Telemetry
Demodulator ....... e e et S L A $144.95
QRP 20, 5w, 20 meter Transceiver (HR 1/89).$124.95
W1FB 160/80 Pre Amp (QST8/88)........... $19.95
K9CW Memory Contest Keyer............$109.00
| Yaesu FRG-9600, .1 to 60 MHz Converter. . . . $84.95
20m CW, 15w Transceiver (H.R. 6/87)....... $159.95
BASIC KIT—INDIVIDUALITEMS .\ 750 ssescvR.................... $179.95
1 e I"Dtal"jl' inﬂuﬂtﬂl‘ EH#h ........... -ﬁg.m F.nlurr wn-.d
?E:;::?uailu.a?::ﬁdrhé} """"" ﬂﬁﬂfﬁ' Complete Ameritron/Ten-Tec Line.......... CALL
1-turns counter, economy (Groth). . .$19.95  Se\y FTZ00RA AP - covevnvenee . MO
2-varlable capacitors BAW VS 1500A Tuner........coovveinnns $3
25.245 pf 4500 v $44.00 ea Mel-Tech DVK-100A (Free Repeat ﬂptiun} .$240.00
OPTIONS— ' A LI B, viva s s i sivieia s s DR Eu s s CALL
enclosure (pictured in Sept. 86 CQ).$64.00 RADIOKIT = P.O. Box 973-C Shipping Extra
41balunkit...ooouernnn. ... .s2250 Pelham, NH 03076 = (603) 437-2722 Catalog $1.00
ViISA/MasterCard

dials, terminals, chassis, ceramic standoffs, hardware, loroids, amp components, B&W coil stock, sic.

CIRCLE 117 ON READER SERVICE CARD

TUBES — 2000 TYPES

DISCOUNT PRICES!

Early, hard-to-find, and modern lubes.
Also transformers, capacitors and

y Antenna
Installation

parts for tube equipment. YSfem
Send $2.00 for 24 page wholesale 32995
catalog. s:d:u

Snlp

Antique Electronic Supply
BBA W. First St. » Tempe, AZ B5281
602/894-9503

1-801-373-8425

R - I'-::"iti-
B AnttennasWest
Box S0062-C. Prowo, UT 84605

Fasl & Easy toUsa
Elminares Climbing

Chosen By Amateurs For Over 15 Years.
Winner of the Manitoba Design Institute Q
Award of Excellence. aﬁﬁ‘z‘
Will Accommodate New Bands From 2D,

2To 20 Meters. ¢of AP 5 Element $250.00
“{\9‘ 3 Element $420.00

P\{\‘-E 4 Element $565.00

0\3&6 Price is F.O.B. Boissevain.

6\555 Includes U.S. Customs Duty.

Kit Includes: Spider, Arms, Wire, Balun
Kit and Boom Where Needed

Boissevain, Manitoba, Canada ROK BE®
P.O. Box 291, Telephone (204) 534-6184

Please send all reader inquiries directly.
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FOR SALE: Midland 13-500 Mobile 2 meter rig 144-148, 9 sels
of crystals installed, comes with manual and mike, $85
DX300 SW receiver, $150. More info send SASE to P.O. Box
518, Whitehouse, FL 32220

SELL: Clegg 99er 6 meter transcelver, HP23A Heath power
supply, $50 each. KABSBL, Calcutta, OH, phong 386-5990.

**WANTED**Vacuum Capacitors, Vacuum Relays, Eimac
Power Tubes, Sockets, and Chimneys, Harris-Gates ATL-10A,
Collins 208U-10. A. Emerald, 8956 Swallow, Fount. Viy., CA
92708

NATIONAL RADIO CO eguipment manuals and NCL-2000
parts. SASE for lists of gither. Maximilian Fuchs, 11 Plymouth
Lane, Swampscott, MA 01907,

CQ, OST. HANDBOOKS FOR SALE. SASE for list and prices
W3ICZ. Hemlock Farms, Box 1580, Hawley, PA 18428,

BUY: Amateur Radio Equipment, Good/Bad. For large list/$1
and SASE. Joe Bedlovies, 241 Dover Street, Bridgeport, CT
DEE10

WANTED: 90, 150, 300+ mm MODERN view camera lenses.
Geonar, Caltar FB. Toyo-Omega 450 lens boards. Reflective
Focusing cloth. Riteway 4 x 5 holders. HUGE ball heag
“Studio Ball." T.N. Colbert, WABMLY, Burton, Chio 44021

FOR SALE: Kenwood TS-8205 with DI6. RIO and CW filter,
oper. and service manuals, $470. J. Robinette, N8ISU, 6312
Austinburg Rd.. Ashtabula, OH 44004

YOUNG HAMS; 10 Meter Youth Net. Meets on 28.375 every
Wednesday at 2100Z. Join us!

WANTED: Hand keys, regular and unusual types. KBLJQ,
2023 Lannen Rd.. Howell, M| 48843.

FOR SALE: Amp Supply Linear Amplifier LKBOO-A with three
ACX-B00AT triodes, like new, 10 hours use. Call (215)527-7734
avanings,

WANTED: Op and service technical manual for military RTTY
audio converter CV-B3/URA. Will pay copy costs. D. Testa,
Box 9064, Newark, NJ O7104.

JOHNSON MATCHBOX, 10-80 meters, perfect cond., use as
is or excellent for parts; $35. W4NXH, 813-581-0748

WANTED: Eimac AF-88, Globe DSB-100. Alvin Bernard, Ni4Q,
P.O. Box 6890098, Orlando, FL 3286390098,

FOR SALE; TRS-80 Madel ||| Microcomputer, $50. ROM 116
RTTY-CW Interface (needs repair), $70. Flesher-demodulator
TU-470, $75. Hal St-6000 Demodulator, $125. Dentron
MT-3000A Antenna tuner, $100. Heathkit HF Wallmeler,
$45.* Heathkit VHF Watimeter. $40.* Hayes Smartmodem
300, 345 Epson FX + NLQ printer, $250.* Cushcraft VHF 2M
antenna ARX-28. $35. Butternut verticalantenna HFGV 80-40-
20-15-10mb,, $25. Zenith 4-head VCR w/remote control, $225
Hickok Digital Multimeter LX-304, $45. Sencore transistor
tester TF40. $50. RCA DC-power supply AP-TO4A, $40, RCA
T.F. isolation transformer WP26A, $45. RCA Audio/square-
Wave generator 594B/440, $50. Superscope computer cas-
sette recorder C-190, §30. Heathkit Amateur Novice License
Program, $15. Heathkit Amateur General Class License Pro-
gram, $20. Tandy 20 Meg. hard drive card, $100. DSI Freguen-
cy Counter 3550, $50. Wilson self-supported 45 foot antenna
tower, $100. Mosley CL-33 HF tri-bander antenna, $100. CDE
HMNVCD-45 antenna rotor, $100. Tandy medel 3000 micro-
computer: 10 expansion slots, 2 lloppy drives 1.2 meg and
360K, 40 meg hard drive, DDGA, packet radio board, VM3
monochrome monitor, $2675. * Kenwood 7950 2M VHF trans-
ceivar, $300.* Larsen LM-150 Maobile antenna, $30. Kenwood
TS5-940S transceiver (antenna tuner bulilt in), $2350.* A&Bin-
terface switch (to computer or printer), $40, Kenwood DC
power supply Model KPS-12, $75.* Please call: 201-471-3798,
&gill, WB2vVJF, Clifton, NJ. PS: The items marked by an asterisk
are nol for immediate sale.

TELETYPE Model 19 wi2 TDs and nontyping reperi., vy ad
cond, $50. Model 15KSR $35, 15R0 525, both gd cond. All
three $95. U pick up or will del. 50mi. $10, N3GPU, Box 1480,
Columbia, MD 21061,

WANTED: Amp Supply LK-800A, Hy-Gain 400 Roto-Brake or
T2X Tailtwister, 155BAS Beam, Sell: Hy-Gain #51487-10 lower
mast support for Ham 4 or T2X, $35. KOMK, 218-865-6541

SUPER HAM QTH St. Augustine, FL, Anastasia |sland. Beauti-
ful 2 bedroom 2 bathroom house on large plot. View inter-
coastal, walk to Ocean beach. Backyard borders saltwater
canal. Ali appliances including central air. Mint condition only
3 years old. Asking $89.500.00. Call (516) 271-5784 night,
(516) 367-8420 daytime. Ask for Fred (N2JCD).

WANT; NCG 10160 or ICOM 475 HF transceivar, A, Williams,
AASKB, 2902 wWhisper View, San Antonio, TX 78230
(512-493-0819).

WANTED: Copy of TDAT000 FM Receiver article in July 1988
Hands-On Electronics magazine. Al Bernard, N14Q, P.O. Box
690098, Orlando, FL 32819 (407-351-5536).
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MICROLOG AIR-1 RTTYICW cartridge for transceiver opera-
tion using C-64 computer. Complete wimanual and cables
$100 or trade for any 2 or 6 meter gear/antennas of equal
value. NdATM, 455 Kevin Dr., Orange Park, FL 32073

APFPLE |IE program needed o learn code. Please send info 10
Nancy, N4SW.J, 56 Rebellion Road, Charleston, SC 29407
Thanx

WANTED: GOOD HW-101 and HP-23p/s. G. Grove, Twin Val-
ley, MN 56584 (218-5B4-8237)

KAM, C-64. Does anyone know of any good software, all mode,
for this pair other than "KANTERM ? Luke, WB5SJAP, 2108
Sandy Ln., Irving, TX 75080

WANTED: Swan 350 meter: 0-800 on bottom. R. Mollentine,
7139 Hardy. Overland Pk . KS 66204

TEKTRONIX SCOPE Plug-in, several models, $25 to §50 ea.,
other ham lest equipment. K6KZT, B05-528-3181

TWO METER COWL MOUNT % -wave disguise antenna with
ZM/AM-FM splitter $12. Heathkit AM-2 SWH Meter §7 Charles
Bright, WEQR, 4115 Buckiey Ridge Court, St. Louis, MD 63125
{314-554-5584 after 4 PM Central time)

FOR SALE. Worid Radio DB-84 8B0/40M SSB Xowr. 300W PEP
wiT15VAC and 12VDC supplies, manuals, very good cond .
£95. Paul Eliiott, N3GPU, Box 1480, Columbia, MD 21044

SASE for old Radic Electronic Telegraph Publication List
Dick, 1263 Lakehurst Rd., Livermore, CA 94550-1851

AUTOMATIC PROGRAM WANTED to corvert 3 block to 2
block graphics for primt shop for Commodore. Dick Randall,
KBARE. 1263 Lakehurst Rd., Livermore, CA 94550-1851

FOR SALE Xerox 16/8 computer, 10 megs HD, (CPM), man-
uals, $400, U pay shipping R/S hand-held programmabile
scanner, 10 channels, $85 More info send SASE P O. Box
518, Whitehouse FL 32220

WANTED.: SX-88, SX-28A, HO-1B0A, NC-400, NC-183D, AME
45 and 50, and spkrs. SX-71 main tuning knob, receiving tubes
Lee, WOVT, 914 Golden Bear La . Kingwood, TX 77339

COMMODORE 64C and ComPakrat w/FAX for the PK-232. 9
inch amber monitor, manuals, cables. Perfect, $175, incl
ship. Gerard, N2BFL (212) 873-8659, eves

WANTED: Drake TR-5 Xcvr, Cushcraft 617-68 6M Boomer,
Heil EQ-300K, Hy-Gain 205B8AS, ICOM IC-735, Kenwood
TS-430S or TS-5305. Forreslt, (218) B65-6541, KOMK

WANTED!! AEA MM-3 KEYER (The Morse Machine) serial
number 43 stolen from DEN-TRONICS's booth at the DALLAS
HAMFEST. Unil may be returned (o either AEA ar DEN-TRON-
ICS no guestions asked. Il not returned survelllance video
tapes will be released to local law enforcement agencies.

WANTED: Old AM Broadcas! Radios of the 20s, 30s, 40s, 50s,
and earlier. Pleasa write with full description including condi-
tion and price. Gerry Sklool, 2823 Mandalay Beach Road,
Wantagh, NY 11793 (516-221-3535),

WANTED: DRAKE MN-2700 and signal generator to 400 MHz.
I'm also interested in military surplus. Please write to. Dario
Siccardl, 11SIH, Via Mendozza 2/B, 16166 GENOVA, ITALY

WANTED: BC-1016 Undulator Unit and Crossover/Transfer
relaysiswitches w/''N"" connectors, C.T. Huth, 228 Melmore
St., Titfin, OH 44883 (419-448-0007)

WANTED: A rationally priced source of aluminum tubing
6061-TE, 058 walls 1-2 inch diameter. WANTED: Round, mint
Collins, S5-1R. T.N. Colbert, WABMLYV, Burton, Ohio 44021

BUY: Amateur radio equipment, good/bad. For large list/$1
and SASE. Joe Bedlovies, 241 Dover Streel, Bridgeport, CT
06610

YAESU FT-980, filters, updates, SP-980P, MD-1, all perfect,
$1195 FC-TS7AT, $250. IC-T45, FM board, $695. FOB K1LEC,

BO2-886-8121

WANTED: Rohn EF-25 erection fixture (gin pole), Ameritron
RCS-8V. Kenwood AT-230, HC-10 clock. Sell. Cushcraft 225K,
A-147-22 KMK, 218-865-6541

WANTED: Owner's manual for the Tempo RBF-1 SWRiwatt
meter Also wan! Tempo 20020 HF, CT 220-TR FM trans, AC
power supplyispkr, CT220-40 or CT220-80 amp, ext VFQO,
CTE06-b2 or CTE06-02 FM amp, and Tempo HF linear. Own-
er's manual for the VESTO 44 foot tower and platform. Anyone
wishing 1o part with BLACK Tempo eguipment piease send list
and prices 10 Wayne Smith, KC41LD, 7040 SW 1T7th Place,
Ocala, FL 32674 (904-237-6351)

FREE Ham Radio Gospel Tracts SASE N3FTT, 5133 Gramer-
cy Dr_, Clifton Hts_, PA 18018

WANTED: Copy of owner's manual for the Tektronics Type
502 oscilloscope Please send your info and price 1o N9GXA,
RAte. #1, Box 122, Berne, IN 46711
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New Handsome Custom Albums To Collect, Protect & Organ

QSL LIBRARY
ize Your Hard-Earned

QSL Cards. . . Plus Special Albums for DXCC, WAS/WAC, & WAZ Radio Awards

Throw out the shoe boxes Gel your OSLs organized with the
new Aznimuth Awards OSL Library The perfect way to display
the cards for your prestipwus awards—Ior easy viewing
Each padded vinyl album comes complete with 20 heavy duly
crystai-clear, shp-in pockeled vinyl pages (each holds 6
cards)

Now avaiiable for the most prestigous awards n amateus
ratw0 . order all and organize your cards lor each award

« DX Century Club » Worked All Zones » Worked All States &
Continents «» & a general OSL Album lor any purpose’

Looks great in your shack' Need mare pages? Order extra
pages (20 pack)

Satistaction Guaranteed' It not completely delighted return

your purchase i 10 days for 2 money-back refund
Call or Send For Your Azimuth I
QSL Award Library Today! (8] -

SEND TD: Azimuth Awards Library, Dept. CO8
11845 W. Dlympic BI., Suite 1100, Los Angeles, CA 90064
1-213-473-1332 for Information

—— FREE BONUS WITH TWO OR MORE ALBUMS! ——
Get The New Aznmuth AwardsBase Tracking
Software for the IBM-PC (524 95 value)
Free' Exclusive new program heips you
stay on top of contacts by band . cards

senl and recerved and much, much .
more 10 momtor your radi0 award progress.

Anmyth QSL Awards Library—Each just $19 95 plus $2 50
shipping & handling

Specity: 1) DXCC 2) WAZ 3) WAS'WALC 4) Standard Album
Extra 20 Page Packs Just $12.95 (52 50 S&H)

Enclose check or money order (Cal Res. add 6 5% tax )
VISA or MasterCard. (Foreign orders triple S&H)

Credit Card Orders Call Today Toll Free
Nationwide 1-800-882-7388

(9AM to 6PM PST) Made
Allow 4 10 & Weeks Delvery in USA

MLMLEXELX Anmath Lommumcahons Lorgoratson
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HENRY RADIO IS THE PLACE
.THE BEST PLACE

to fill all yourdata communications needs

The TEMPO MPP1

...a unigue new mobile data printer, includes a packet controller
and a 13.6 VDC printer that 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 FSTV-430, AEA’s newest

The exciting FSTV-430 fast scan television transceiver makes getting
on ATV easy and inexpensive...live ortaped. Almostany video camera
can be used. Simply plug itinto the FSTV-430, connectto your 70 cm
antenna and you're on the air. Use a standard TV for receiving signals
and, of course, an amplifier will extend your range. It's reliable, port-
able and lightweightand can be used in-stationormaobilefromany 12
VDC source. The only license required is a technician or higher.

The PK-232 by AEA

...the only controller offering Morse Code, Baudot, ASCII, 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 i

makes any R5-232 compatible computer orterminal the complete amateur digital
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.

Obviously, we can fillin a system that you have already started. Or we can furnish acomplete system
tofityour needs and budget. Forexample, here’'s some suggestions for the amateur justenterting the
exciting field of data communications, or: for the amateur who wants the best available.

NO. 1 Forthe fun(and very affordable) mode, VHF Packet, AEA PK-88 with personal
mailbox, 8K programmable memory and TCP-1P compatability.

For serious 20 M world-wide DXing on Packet, 200 or600 Hz shift.. .add the superb
HAL ST-7000,

NO. 2. . .top ofthe line! The HAL ST-8000 or HAL ST-6000 and AEA’'s PK-232
.,t_he winning c_nmbinatiﬂn. You can't do better for all-mode, all-band

If you have any questions concerning these units, or would like to discuss your requirements with a

knowledgeable specialist, pleasecalland askforGeorge Sanso, AB6A. We alsocarryalarge selection

of excellentcommercial products fordata communications and emergency systems aswellasacom-
plete inventory of amateur equipment and linear power amplifiara

e L YEARS 'I]Ff ;|
* SERVICE %

2050 S. BUNDY DR. @ LOS ANGELES, CA 90025-e (213) 820-1234
Toll free order number: (800) 877-7979 TELEX: 67-3625(Henradio) FAX(213) 826-7790
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DIAMOND Advertiser's Index RF POWER
ANTENNA AEA/Adv. Elec. Applications. .......5
B o s 1 e TRANSISTORS
KNOWN WORLD-WIDE FOR PREMIUM S e N
ce mmunications-Monitor Lhv. . .
QUALITY ANTENNAS AND METERS A Nan e ORI er COntON. o . 108 Motorola & Toshiba parts | SEE YOU AT THE
. : =k tor amateur, marine, and LOS ANGELES
Alinco Electronics............10. 11 ; : - "
POWER/S ETERS : business radio servicing | “HAMCOM 89
WRM AlumaTowerCorp...............104 -
3 : Partial Listing of Popular Transistors in Stock
Amateur Electronic Supply.. .. .33 e ot | Pw e | pe R
Amalteur Radio School...... ot 4 WA BFR%6 $275 | MRFG4S  $2500 | 2SCITE1  $32TS
Amateur TV Quarterly. . . . . .. .. 1086 ::: ;1"; m ﬂ‘: m H
American Antenna.............. .64 ::F ::: MRFE54 ﬁ-: w 3::
Amidon Associates...... o cee BT MRFI3S 3500 | MRFBALF 2250 |  LOWWNOSE AGURE
Antennas West...........B4, 88, 110 ::ﬂﬁ e | B ﬁ;ﬁ? s
Antennex . : e sne TG MAF150 7950 | MRFIS4E 1500 | MRFFIUI .00
* Forward & Reflected Power & SWR Antigue Electronic Supply . 110 . I ;’ i o B %m
- MRF154  457.00 1229 1200 | NEAMITISKIM 125
« Selectable RMS or PEP switch Ant:qu_e Radio E_Iassnr:ed. e P 4 AL -'_:“ e | auae gl tas
» 3 Power Ranges: Associated Radio........ o ass L1 MRF171 M50 | SD1ZTe1 1ATS | U3es LTS
5/20/200 Watts Astron Corp........ 00220 e st | Soieer  25ee | medss 100
1300/ A A R | o MAF 204 450 | SD1e28 2950 | 3M20d 200
30/300/3KW (SX-100 only) ustin Amateur Radio Suﬁp Y. 77 —— :m . o o~
» Power Meas. Accuracy 5% (typ.) ALI_S!II"I Custom iﬁnl"l.'lEnﬁﬂ'.:'l L MAFI21 :;:; SRF20T? ;:.E Wmﬂg
* Insertion Loss: 0.2 dB Max. I ;ﬁ:utlﬁﬂmumcatmn ool LR Tl; WRFZ)7 200 | SRFTTS 1300 | SAUITAses 5000
er illiamson . . . . it MAF238 1400 | SAFIS00 1750 | SAVEwm 4250
i S Barry EleCtronics. ...............95 B e e
FIVE MODELS TO CHOOSE FROM Bencher, Inc.. ... iveed11D MAF 245 2w | 2aam 150 | SAVISzy 5475
Model Eromuenc Am. Net Bilal Co...... - ....88 mn: ﬂﬁ 2M4048 1:; 3'#3&1"" :':
SX-100 IBE-gD MHl;: 512'.995 Burghardt Amateur Center.........B5 s sl e gl [l B o
SX-200 1.3-209 MHz 599'95 Butternut Electronics. ... ......... 93 MRF262 ‘:.; M5179 ;:: ﬂgm w
L : CATS . cavmradiaseresienes 108 WAF0S 6000 | Mss91 1350 | MSTIZBuse 6985
OX-400 140-525MHz  $109.95 CB City International. .. ..........84 MREIUA 2875 | Zesdt 1200 | MeTaL 3300
SX-600 Dual-Band $£169.95 4 MRFI1SA 3250 | 2N2642 1275 | M5TT3Sse  57.50
1.8-200 & 140-525 MH?.. CQ Bookshop....... iwsaseell MRF316 6450 | 2N2641 1800 | MST7371ae 4450
SX | CQ Buyers Guide.. .. .. oy A oL B (o S oo ot ol oo
-1000 4-Band $229.95 o S S o ,..069 MRF327 5700 | NS94 1250 | MST7sS 075
1'5'1303&}433‘45“ Cellular Telephone Company, The. . .93 e S o [ v Sl B
800 . 1240-1300 MHz Certified Comm.-The Wireman. .. .109 ﬁg i: 2H6082 :g—: E%m o
For detailed information please Cleveland Institute of Electronics. . .38 ﬁ.‘:‘f 17.00 Hﬂl: Eﬁ g:g _51”:;
read the "New Products” gz‘mﬂdﬂdcfr’m: ?E”_‘E" -------- 1;3 MRF2S 3900 ;ﬂm 250 | WWTI0-123 6100
amcle In Aprﬁ 'Eg Gﬂ Ma EIIJI'"FE- mman ecnhno E}QIEE ..... - MAF433 11.00 T30 4.50 MHWB20-1 T6.00
; e M e e 106 MRFESS B850 | 2SCI07 400 | MHWE2 200
BASE & REPEATER ANTENNAS T 84 MRF44 2250 | 25C1946  18.75 | 6CLE 9.95
« Fiberalass Sheathed A % B LDNCBHS MRF449A 1825 | 2SCIS46A 1675 | BGKS 7.95
HI : EE; as;sﬂﬂ Eah ntennas 2o o P e S A A o 89, 109 MRF450 1350 | 25C1947 9.75 | GHFSce 1495
» Haled lo m : MRFAS0A 1425 | 25C1955 9.00 | 6JBE 15.95
 Goundedconoar S acils - sttt B T - A
| VU enr s e N UGt e e A ae :
» Stainless Steel hardware DRS! Digital Radio Systems........ 6 sl ol S o B [y
for 1%a-2%" O.D. m MRFAS5A 1275 | 25C2004  18.50 | 12BYTA B95
a2 asl Datacom International............ 49 it gl il Mot S | [ e PRy
MONCO-BAND Delaware Amateur Supply......... 49 MRF460 2350 | 25C2007we 6200 | 811A 14,85
Model  Band GaindB Lth Am Net Delta Loop Antennas............. 77 ity S v |t S M Bt R -
F22A 2M 6.7 11’ $109.95 Dentronies . on v vocasiisime i 101 ﬁ:;: :;: 25C2221 :Jn: m ::-2:
F23A oM 78 15' 159.95 Digitrex Electronics.............. 72 MRF4T7 1175 | 2sc2284n 2475 | 8550 14.95
F718A 70cm 115  15' 22995 T T s o it ﬁE seoe TS | M iE
F1230A 23cm 135 10 169.95 ecuron rrocessing, INC.... . ...+ 4 MRF452 14 SC290me  39.50 BATS
Engineering Consulting. .......... 31 m: ';ﬁ gﬁ“x a:‘g m, ﬁ:‘ﬂ
MULT'-BAND Fair Radio Sales......... ... .23 MAF555 3.00 252509 5.00 3CX1200A7 “‘:“
X-50A IM&70cm 4.5/72 6 $109.95 G.A.P. Antenna Producls..... 106, 107 :ﬁ: ﬁ 202630 :;_':: mﬁ“ 'ﬂ'ﬁ
X-200A 2M&70cm 60/80 8 159195 Gem Quad Products. . ........... 110 i a m oo Q| el :’::g
X-500NA 2M&70em 3'3.“111 7 17 199'95 Great CircleMapCo............. 108 MRF530 175 | 2502642 2825 | 3-500Zemac 12995
U-200A 70823cm 83/M7 6 12995 CIAE SICCHDINCS, VOG- aninr seas . Wi nw | momes k|
U-300A 70823cm 86/132 8 15995 R T b e e
ol HE““ H:d-'ﬁ_ﬁ-il;e-! """""""" o -mmnmhzammww
u Xers an,d Tnﬁe:efs Auaﬂame aim i HIIRL L s e avale el e ATAT Orders received by | PM PST shipped same day
Ham Station, The...............107 e guhaiey abuieptsgog a2t ol
For Additional Information | S -
And N t Dealer. Call: Hamtronics, InC.. . ...covvvvunnn- 100 W;;L? U.S. or Forsign Sm Pkt Alr 8 oz $5.00
- Heath Company.............0....9 m’ BEI-I‘IHET
(m) 854"192? Henry Radio. ..... B AT e 112 e g AL { }
ICOM America, Inc...... ... Cov. IV, 15 e oo
{619) 744-0700 IX Equipment. .........c.ceaeeasy a7 (51 9) 744-0723
“‘QUALITY NEED NOT BE EXPENSIVE" Jun's Electronics........... .. .10
K2AW's Silicon Alley. .. ......... 104 .
‘Q.\"f// Kantronics . . - - .ccciavnas .. 114
nF ans Kenwood, USA......... L.Cov. Il 1,2
1'..12[3 {::lf,-'ﬂ"lﬂ .ﬁ.'-"_'."'l"ll_lE' LHhEHiE\h‘ Cﬂ'.. W A . » . = = .Eg'
San Marcos CA 92069 LN COMDBNY . . . cacssnssansssrs 103
Please send all reader inquiries directly. Please send all reader inguiries directly.

Say You Saw It InCQ August1989 e CQ e 113




If You 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 1s unique 1n 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 of telco LANS, E-mail and FAX,

PBBS 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-

Packet Cluster ™ is the copyrighted software of Pavillion Software
KAM ™, All-Mode =, KA-NODE ™, and Personal Packet Mailbox ™,
are trademarks of Kantronics Company, Inc

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”
nodes 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-port
compatibility with RLI/MBL boards and KISS
mode for both ports. 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, RTTY 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.

K< Kantronics

RF Data Communications Specialists

1202 E. 23rd Street  Lawrence, Kansas 66046
(913) B42-7745



Can't hear the weak ones when conditions
are bad? Receiver lacks sensitivity on 20,15
or 10?7 Get the world famous Palomar pre-
amplifier. Tunes from 160 to 6 meters. Gives
20 db extra gain and a low noise figure to
bring out those weak signals. Reduces im-
age and spurious responses t0o.

An RF sensing circuit bypasses the pre-
amplifier during transmit. The bypass han-
dies 350 watts.

Model P-410X (for 115v AC) or Model
P-412-X (for 12-v DC) $148.95. Model P-408
(SWL receive only for 115-v AC) $129.95. Add
$4 shipping/handling in U.S. & Canada. Cal-
ifornia residents add sales tax.

LOOP ANTENNA

Loops pick up far less noise than other an-
tennas. And they can null out interference.
Palomar brings you these features and
more in a compact desktop package. The
wideband amplitier with tuning control
gives 20 db gain. Plug-in loops have exclu-
sive lilt feature for deep nulis. Loops are
available for 10-40 KHz, 40-150 KHz, 150-550
KHz, 550-1600 KHz and 1600-5000 KHz.

Model LA-1 Loop Amplifier $84.95. Plug-in
Loops (specify range) $62.95 each. Add $4
shipping/handling in U.S. and Canada. Cali-
fornia residents add sales tax.

S =
Send for FREE catalog that shows our com-
plete line of noise bridges, SWR meters, pre-
amplifiers, loop antennas, VLF converters,
audio filters, baluns, RTTY equipment, to-
roids and more.

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025
Phone: (619) 747-3343
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We'd like to see your company listed here 1oo.
Contact Amie Sposato, N21QO, at 516-681-
2922 to work out an advertising program lai-
lored to suil your needs.

TUNER-TUNER"™

* Tune your tuner without transmitting.
¢ Save those finals!
* Operate easier, faster.

Do you use an antenna tuner? Then you

need the new Palomar Tuner-Tuner to
tune up your tuner without turning on
your transmitter. The Tuner-Tuner con-
nects between your tuner and your rig.

Here's how it works:

1. Turn on the Tuner-Tuner. You'll
hear a loud S9+ noise.
. Tune your tuner until the noise
drops out compietely.
3. Turn off the Tuner-Tuner.
4. Start transmitting. SWR will be 1:1.

What could be simpler? yoy can tune up

while listening to the other station call
CQ. No need to move off frequency to
tune up. No need to cause interference
while tuning. No need to operate your rig
into anything but 1:1 SWR.

Users say.

"“My new PT-340 Tuner-Tuner is
fabulous!"'—W3IDXP (lllinois)

"““The Tuner-Tuner is really a nice
piece of equipment. It does everything
you said it would do. FB OM."'—K5JDF
(Texas)

"“This is a record as far as speed In
deliveries go, and | have been extremely
happy with the Tuner-Tuner's perfor-
mance.''—9V1XH (Singapore)

| have to make a comment on your
Tuner-Tuner - one word only - FAN-
TASTIC.""—W3I0T (Pennsylvania)

Order yours today! |f you use a tuner you
need a Tuner-Tuner.

_— .

£ i

Model PT-340 Tuner-Tuner gnjy $99.95

+ $4 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
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TS-940 'px-CELLENCE"

« All Band, All Mode Transceiver

| *» Direct Keyboard Entry

| * Engineered for the DX-Minded
and Contesting Ham

* Its Got It Alll

KENWOOD

TS-140S ArFFORDABLE DX-ing!

* HF Transceiver With
General Coverage Receiver

* All HF Amateur Bands

* 100 W Qutput

* Compact, Lots of Features

KENWOOD
220 MHz SALE

TH-315A
HANDHELD

TM-621A

| 2M7220, 45/25W MOBILE

TH-75A

ZMITOCM DUAL BAND HT

* Receive 141-163.995 &
435-449 995 MHz

* One Watt Power on
Each Band

* Monitor Both Bands at
Same Time

= CTCSS Encode/Decode
Bullt-in

Dependable Service

At The Right Price ... Everytime

HFIVHFIUHF
FT-767GX  gasesTATION
¢ Add Optional 6m, 2m &

70em Modules
» Dual VFO's
* Full CW Break-in
* Lots More Features

YAESU
e

FT-7T36R vHFUHF BASESTATION

* SSB, CW, FM on 2 Meters
and 70 cm

* Optional 50 MHz, 220 MHz or
1.2GHz

» 25 Watts Qutput on 2 Meters,
220 and 70 cm

* 10 Watts Output on 6 Meters

and 1.2 GHz = 100 Memories

FT-212 RH

THE “"ANSWERING MACHINE"
2 METER MOBILE

| » 45 Watts Output = Multiple Scanning
| = 10 Memaories

Routines

« HilLo Power Switch |

NEW!

FT1-470
COMPACT DUAL BAND
FM HANDHELD
(2MITOCM)

21 Memories for Each Band
Dual VFO's for Each Band
Up to 5 Watts Power
Bullt-in CTCSS

Built-in 10-Memory DTMF
Autodialer

e
| 1ICO

O
ICOM Y&y,

IC-7T65 NEW HF TRANSCEIVER

* Built-in Automatic Antenna
Tuner and Power Supply

* 99 Memories = 100 W Qutput

¢ 160-10M/General Coverage
Receiver

» Band Stacking Registers

IC-725

NEW ULTRA-COMPACT
HF TRANSCEIVER

Optional Module for AM
Transmit and FM TX/RX

| » 160-10M Operation * 100 W Output
| » Receive 30 kHz to 33 MHz
* 26 Memories with Band

Stacking Registars

| 1Ic-28AT

MINI 2 METERS

FM HANDHELD

* Receive 138-174 MHz

* Transmit 140-150 MHz

* Up to 5 Watts Output

» 48 Memories

* Band and Memory Scanning
* Automatic Power Shut-Off

ICOM

IC-32AT
SUPER DUALBAND
FM HANDHELD

i Receive 138-174 MHz

440-450 MHz

ﬁABTI’-‘ID

uniden

SCANNERS

BC-100 XLT
BC-200 XLT.
BC-590 XLT

HR-2600 (10 meters). . .295.

Complete Terminal Unit for
Morse, Baudot, ASCII, AMTOR

NOW %2 PRICE

CLOSEOUT SPECIAL

ONLY $169. DELIVERED
Software Available
Call Now—Don't Delay

| «RS7A ... 851

* RS12A ... 8§75
* RS20A . .. 392
* RS20M . .§112
o VS20M . . $129
» RS35A .. $149

SALE
LARGEST STOCK OF ALL
YOUR MFJ FAVORITE
ACCESSORIES

CALLTODAY FOR
BEST PRICE

| ExtraSavings on the MFJ-949D

Deluxe 300 Watt Tuner




OUR COMPLETE
LINE OF PORTABLL,
POWER TOOLS.

When vou'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 interchangeable throughout the line.

Added up, it's no wonder amateurs choose Yaesu HTs more

than any others. ;

FT-470. DUAL-BAND OPERATION PERFECTED.

2 meter and 430-450 MHz. 42 memories.
Simultaneous receive of both bands. Dual VFOs
each band. PL encode/decode. Paging feature.
DTMF autodialer (10 memories, 15 digits
each). Auto repeater shift. Scanning features.
Auto power-off. Battery saver. Extended re-
ceive. Audible command verification. Keypad
and rotary-dial frequency entry. Battery
packs available from 2.3 to 5 watts, More.

FT-411 SERIES. MAXIMUM
SINGLEBAND PERFORMANCE.

2-meter FT-411 and 440-MHz FT-811.
49 memories. Dual VFOs. PL encode/decode.
DTMF autodialer (10 memories, 15 digits each). Auto
repeater shift. Scanning features. Auto power-off. Battery :
saver. Extended receive. Audible command verification. Key- |
pad and rotary-dial frequency entry. Many battery packs
available, from 2.3 to 5 watts. More.

FT-23R SERIES. SMALL, SMART, RUGGED.

2-meter FT-23R, 220-MHz FT-33R, and 440-MHz

FT-73R. 10 memories (7 store odd splits). Memory scan at 2
frequencies per second. High/low power switch. LCD power
output and “S™-meter display. Many PL features. Auto-
battery saver. Aluminum-alloy case. Water-resistant seals.
Many battery packs available, from 2 to 5 watts. More.

Want more information? Call (800) 999-2070
toll-free. Or ask your dealer about Yaesu's FT-470,
FT-411 and FT-23R Series handhelds. The power
in handheld performance.

YAESU USA 17210 Edwards Road, Cerritos,
CA 90701(213)404-2700. REPAIR SERVICE:
(213) 404-4884. PARTS: (213) 404-4847

YAESU

'rices and specifications ﬁuth-F’? to change without notice L 1s A registered trademark ol Motorola. Inc. Specif
| | 1 }

cations guaranteed only within amateur bands
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Flexible Size And Power. The [C-25A packs 2.5 watts function,
vn;th Bl’;l;m'l;)e IC- 2531’ 35AT and hl:hSAT's plus sela:ult‘bt
IEOM'sm“SSems mini handhelds ttery waits ol output on high power. pause times whi
pa{mmthgm 220 and Aﬂmﬁéelsdehverﬁmmnswhenmedm scanning. Additional
m{ﬂz ?nﬁnal BP-85 battery mﬁnd( or via top-mounted features include:
0“ mttoﬁtmur ﬁﬂlggm&SA mm?ftawnm; Sh ﬁ,!g“I
rudstnda,tmnm'rm anywhere and anytime tore your presen ut-off. Built-in program-
: e and expand your future interests. Offset fre- mable timer automatically
ndependm y programmed switches off transceiver when
m% nnels&gMemcmsID» vou forget. Optional DTMF Paging
47 frequency contents of Funcuun Sllenthr monitors any
the VFO. Also includes soft-sector selected fnaquenﬁ Or your
memory masking, Use only the grammed 3-digit DTMF-keyed m |
number of memories need' ‘beeps and dla VS calhng station's code.
Band and Memory All IL[}M s “S Series™ handhelds are sup-
ning with pmgmnmahle ported by an extensive line of optional battery
limits, memory skip packs, chargers, cases, speaker/mics and other
accessories. See the exciting new ICOM mini-
series handhelds at your authorized
ICOM dealer today!
Wide Frequency Coverage, Plenty

Customer Service Hotline (206) 454-7619

of overlap for scanning, monitoring,
CAP and MARS use. [C-2SA/

le | lgﬂﬁmﬁama miawmmmia

EE{}?%%{&HL?]F‘;MH? Rx. .~.’ \?1 #5 Foad, Unil 9. Richmond, B.C. V6X 2T4 Canada
150MH: Tx | A e o
IC-3SAT; 220-225MHz J Memory r%\s mmmmﬁ

3150 Premuer Drive, Suite 126, Iving, TX 75063

SPUNOLES BMISSIONS.

Rx/Tx. [C4SAT: ' £
440-450MHz AUToL
Sx/Tx. ’ '" '

fo 041,

J ICOM America, Inc. 2380-116th Ave. NE Bellevue WA 98004

e
L ‘\“"\-‘_
-'\.

¢ i T

ICOM

First in Communications
CIRCLE 153 ON READER SERVICE CARD
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