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“Of all the possible radios, | chose
the ICOM IC-735 for my CQWW QRP
world record attempt.’

Danny Eskenazi, K755, World High URP Score

1987 COWW S5B [P2FR)”
1986 COWPX SSB (K7SS WHE)
-1986 ARRL OX PHOMNE & CW (KTSS/KHS|

[COM’s IC-735 is the world’s
most popular HF transceiver. With
the highest performance, smallest
size, and best customer satisfac-
tion of any HF transceiver, the
IC-735 1s the winner’s choice for
fixed, portable, or mobile
operations.

® Field Proven 100W Transmitter
with 100% duty cycle. Proudly
backed with ICOM’s full one-
year warranty.

® 105dB Dynamic Range Receiver
includes passband tuning, IF
notch, adjustable noise b%anker,
and semi or full CW QSK.

® Conveniently Desi!gned. Measures
only 3.7"H by 9.5"W by 9"D.
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@ Optional AH-2 Automatic Tuning
Mobile Antenna System covers
3.0MHz-30MHz and tracks with
the IC-735's tuned frequencies.

® All HF Amateur Bands and Modes

lus general coverage reception
rom 100KHz-30MHz.

-

—

)
IP-26.3dBm M-
. D.A. 105.5d8 P /
14,120MHz i /f

120 CW 500Hz FILTER

JdB
odB

O.A. 105.548

HOISE LEVEL

| |
U0 20 —40 —B0 —80 — i - 20 a 20 (dB8m)

O
ICOM

® 12 Tunable Memories operate and
reprogram like 12 separate
VFO's. Supreme flexibility!
Additional Options: SM-10
graphic equalized mic. PS-55 AC
power supply, AT-150 automatic
antenna tuner for base operation.
ICOM’s IC-735. . .a proven win-

ner for reliable worldwide HF com-

munications. See it today at your
local ICOM dealer.

ICOM Americaq, Inc.

2380 116th Avenue N.E., Bellevue, WA 98004
Customer Service Hotline (206) 454-7619

3150 Premier Dnive, Suite 126, Irving, TX 75063
1777 Phoenix Parkway, Suite 201, Alianta, GA 30349
ICOM CANADA, A Division of ICOM America, Inc.,
3071 - #5 Road, Unit 9, Richmond, B.C. V6X 2T4

All stated specifications subject to change without notice or

nhﬂglntlan. All ICOM radios significantly exceed FCC
ulations limiting spurlous emissions. 735188.

*Final contest resulls pending.



THE ALL NEW PRIVATE PATCH IV BY CSI HAS MORE
COMMUNICATIONS POWER THAN EVER BEFORE

¢ |nitiate phone calls from your HT or mobile
¢ Receive incoming phone calls
NEW!* Telephone initiated control. . .

AR NN

\

speaker phone as a control head.

Operate your base station with complete control from any telephone
Change frequencies from the controlling telephone

Selectively call mobiles using regenerated DTMF from any telephone
Eavesdrop the channel from any telephone
Use as a wire remote using ordinary dial up lines and a

The new telephone initiated control
capabilities are awesome. Imagine
having full use and full control of
your base station radio operating
straight simplex or through any re-
peater from any telephone! From
your desk at the office, from a pay
phone, from a hotel room, etc. You
can even change the operating
channel from the touchpad!

Our digital VOX processor flips your
conversation back and forth fully
automatically. There are no buttons
to press as in phone remote
devices. And you are in full control
100% of the time!

The new digital dialtone detector
will automatically disconnect Pri-
vate Patch IV if you forget to send #
(to remotely disconnect) before
hanging up. This powerful feature
will prevent embarassing lock-ups.

The importance of telephone in-
itiated control for emergency or
disaster communications cannot be
overstated. Private Patch IV gives
you full use of the radio system from
any telephone. And of course you
have full use of the telephone
system from any mobile or HT!

To get the complete story on the
powerful new Private Patch IV con-
tact your dealer or CSl to receive
your free four page brochure.

Private Patch IV will be your most
important investment in commun-
ications.

~ = NEW FEATURE

o * B connect/discon”
nect

. Fully regenerated tone dialing

« Pulse dialing

« Toll protection

e Secret toll overrige coge

or muiti-gigi

* Busy signal disconnect
~ Dialtone disconnecl

e CW identification

e Activity timer

e Timeout timer

« Telephone initiated contro

=T g i = = =
~ Regenerated D1 MF selective calling
¢ Hingout

» Ringout or Auto Answer on 1-8 rings

e Busy channel ringout inhibit
w~ Status messages

+ Internally squelched audio
e MOV lightning protection

w Front panel status led s

~ Separate CW ID level control

m Connects to MIC and ext.
speaker jack on any radio. Or
connect internally if desired.

m Can be connected to any HT.
(Even those with a two wire inter-
face.)

B Can be operated simplex,
through a repeater from a base
station or connected directly to

a repeater for semi-duplex opera-
tion.

m 20 minutes typical connect time
B Made in U.S.A.

OPTIONS
1. Y2 second electronic voice delay
2. FCC registered coupler
3. CW ID chip

« 24 dip switches make all features CONN ECT SYSTEMS INC
user programmable/selectable. 23731 Madison St
Torrance CA 90505
Phone: (213) 373-6803
AMATEUR ELECTRONIC SUPPLY HENRY RADIO OMNI ELECTRONICS
glllwaduka-FaLhﬂgl, w+ckI:HeF?_ H, Los Angeles CA Laredo TX
rianao  aarwaler i
Las Vegas NV mm:gﬂllhnnm RADIO SYSTEMS Pﬁﬁggﬁﬂgﬁﬂmﬁ
L P GO JUNS ELECTRONICS THE HAM STATION
EGE, Inc. MADISON g.EﬂTFIUHIGS SUPPLY WESTCOM
Woodbridge VA Houston TX San Marcos CA
ERICKSON COMMUNICATIONS MIAMI RADIO CENTER CORP. CANADA:
s B e S
HAM RADIO OUTLET MIKES ELE
Anaheim CA, Burlingame CA FthLauda?gaﬁE.Hhﬁismi FL Surrey B.C.

Oakland CA, Phoenix AZ
San Diego CA, Van Nuys CA,

Atlanta GA Miami FL

N&G DISTRIBUTING CORP.

COM-WEST RADIO SYSTEMS, LTD.
Vancouver B.C,

CIRCLE 12 ON READER SERVICE CARD




Magnetic

Attraction

Tired of paying higher and higher prices for
V.H.E. magnetic mount antennas? Hustler has
the solution. Two new series of antennas at
suprisingly affordable prices. Built with the
same quality and performance you expect
from a Hustler product. Designed to offer you
years of trouble-free operation. Priced to

save you money.

D, k"‘l ERIE S (pictured mounted)
®* 3.4 db gain | 5/8 wave
* 200 watt rating
* 15 foot coax
PL-259 connector installed
* Magnetic mount holds to
100 mph

Model FX-2
(Also Available in Black)

Model FX-2 — 2 Meter. black & chrome
Model FX-220 — 220 MHz, black and chrome

24.95.

Also Available in Black
Model FX-2B, 2 Meter
Model FX-220B, 220 MHz ,3{),‘)5 ca

E'IZ E’h E‘T i H» H ! ‘q‘ (pictured lying down)
* 3 4 db gain | 5/8 wave
* 100 watt rating
® 15 foot coax
PL-259 connector installed
* Magnetic mount holds to 75 mph

Model RX-2
(Also Available in Black)

Model RX-2. 2 meter black and chrome
Model RX-220, 220 MHz. black & chrome

1995.

Also Available in Black
Model RX-2B, 2 meter
Model RX-220B, 220 MHz 24.95 ea

One Newtronics Place
Mineral Wells, Texas 76067
(B17) 325-1386
CIRCLE 269 ON READER SERVICE CARD



MFJ multi-mode

MFJ shatters the 6 mode barrier and the price barrier

data controller

with the MFJ-1278 and gives you...Packet, RTTY,

ASCII, CW, WEFAX, SSTV and Contest Memory

... 7 digital modes. .. for an affordable $249.95

Amateur radio's newest multi-mode
data controller -- the MFJ-1278 -- lets you
join the fun on Packet, RTTY, ASCII,

CW, Weather FAX, 55TV andl%ives youa
full featured Contest Memory Keyer
mode . . . you get 7 modes. . . foran
affordable $249.95,

Plus you get high performance HF/VHF/
CW modems, software selectable dual
radio ports, precision tuning indicator,
32K RAM, AC power supply and more.

You'll find it the most user friendly of
all multi-modes. It's menu driven for ease
of use and command driven for speed.

A high resolution 20 LED tunin
indicator lets you tune in signals fast in
any mode. All you have to do is to center
a single LED and you're precisely tuned
in to within 10 Hz -- and it shows you
which way to tune!

All you need to join the fun is an
MFJ-1278, your rig and any computer
with a serial port and terminal program.

You can use the MFJ Starter Pack to
get on the air instantly. It includes
computer interfacing cable, terminal
software and friendly instructions. ..
everything you need to get on the air fast.
Order MFJ-1282 (disk)/MF.J-1283 (tape)
for the C-64/128 and VIC-20 or MFJ-1284
for the IBM or compatible, $19.95 each.

Packet

Packet gives you the fastest and most
reliable error-free communications of
any amateur digital mode.

With MFJ's super clone of the industry
standard -- the TAPR TNC-2 -- you get
genuine TAPR software/hardware plus
more -- not a "'work-a-like’”" imitation.

Extensive tests published in Packet
Radio Magazine (""HF Modem Perform-
ance Comparisons’’) prove the TAPR
designed modem used in the MFJ-1278
gives better copy with proper DCD
operation under all tested conditions
than the other modems tested.

Hardware DCD gives you more QSOs
because you get reliable carrier detection
under busy, noisy or weak conditions.

A hardware HDLC gives you full
duplex operation for satellite work or for
use as a full duplex digipeater. And, it
makes possible speeds in excess of 56K
baud with a suitable external modem.

Good news for SYSOPs! New software
lets the MFJ-1278 perform flawlessly as a
WORLI/WA7MBL bulletin board TNC.

Baudot RTTY
You can copy all shifts and all

standard speeds including 170, 425 and
800 Hz shifts and speeds [rom 45 to 300

baud. You can copy not only amateur
RTTY but also press, weather and other
exciting traffic.

A high performance modem lets you
copy both mark and space for greatly
improved copy under adverse conditions.
It even tracks slightly drifting signals.

You can transmit both narrow and
wide shifts. The wide shift is a standard
850 Hz shift with mark/space tones of
2125/2975 Hz. This lets you operate
MARS and standard VHF FM RTTY.

You get both the American Western
Union and the international CCITT
character sets, Autostart for unattended
reception and selectable “*Diddle".

A receive Normal/Reverse software
switch eliminates retuning and Unshift-
On-Space reduces errors under poor
receiving conditions.

ASCII

You can transmit and receive 7 bit
ASCII using the same shifts and speeds
as in the RTTY mode and using the same
high performance modem. You also get
Autostart and selectable "'Diddle"".

cw

You get a Super Morse Keyboard mode
that lets you send perfect CW effortlessly
from 5 to 99 WPM, including all prosigns
-- it's tailor-made for traffic handlers.

A huge type ahead buffer lets you send
smooth CW even if you “hunt and peck"'.

You can store entire in the
message memories, if you wanted to!
You can link and repeat any messages for
automatic CQs and beaconing. Memories
also work in RTTY and ASCII modes.

A tone Modulated CW mode turns
your VHF FM rig into a CW transceiver for
a new fun mode. It's perfect for
transmitting code practice over VHF FM.

An AFSK CW mode lets you ID in CW.

The CW receive mode lets you copy
from 1 to 99 WPM. Even with sloppy fists
you'll be surprised at the copy you'll get
with its powerful built-in software.

You also get a random code generator
that'll help you copy CW faster.

Weather FAX

You'll be fascinated as you walch
WEFAX signals blossom into full

MFE)

MFJ ENTERPRISES, INC.

Box 494, Miss. State, MS 39762
601-323-5869 Telex: 53-4590 MFJSTEKV

Keyer

Jledged weather maps on your printer.

Other interesting FAX pictures can also
be printed -- such as some news
photographs from wire services.

Any Epson graphics compatible
printer will print a wealth of interesting
pictures and maps.

Automatic sync and stop lets you set
it and leave it for no hassle printing.

You can save FAX pictures and
WEFAX maps to disk if your terminal
program lets you save ASCII files to disk.

Pictures and maps can be printed to
screen in real time or from disk on IBM
and compatibles with the MFJ-1284
Starter Pack.

You can transmit FAX pictures right
off disk and have fun exchanging and
collecting them.

Slow Scan TV

The MFJ-1278 introduces you to the
exciting world of slow scan TV.

You'll not only enjoy receiving
pictures from thousands of SSTVers all-
over-the-world but you can send your
own pictures to them, too.

You can print slow scan TV pictureson
any Epson graphics compatible printer. If
you have an IBM PC or compatible you
can print to screen in near real time or
from disk with the MFJ-1284 Starter Pack.

You can transmit slow scan pictures
right off disk -- there's no need to set up
lights and a camera for a casual contact.

You can save slow scan pictures on disk
from over-the-air QSOs if your terminal
program lets you save ASCII files.

The MFJ-1278 transmits and receives
8.9, 12, 24, and 36 second black and white
format SSTV pictures using two levels.

Contest Memory Keyer

Nothing beats the quick response of a
memory keyer during a heated contest.

You'll score valuable contest points by
completing QSOs so fast you'll leave your
competition behind. And you can snag
rare DX by slipping in so quickly you’ll
catch everyone by surprise.

You get iambic operation with dot-
dash memories, self-completing dots and
dashes and jamproof spacing.

Message memories let youstore contest
RST. QTH., call, rig info -- everything you
used to repeat over and over. You'll save
precious time and work more QSOs.

You get automatic incrementing serial
numbering. In a contest it can make the
difference between winning and losing.

A weight control lets you penetrate
QRM with a distinctive signal or lets your
transmitter send perfect sounding CW.

More Features

Tuarn on your MFJ-1278 and it sets
itself to match your computer baud rate.
Select your operating mode and the
correct modem is automatically selected.

Plus. .. printing in all modes,
threshold control for varying band
conditions, tune-up command, lithium
battery backup, RS-232 and TTL level
serial ports, watch dog timer, FSK and
AFSK outputs, output level control,
speaker jack for both radio ports, test and
calibration software, Z-80 at 4.9 MHz, 32K
EPROM, and socketed ICs. FCC approved.
9x1Y2x92inches. 12VDCor 110VAC.

Get yours today and join the fun crowd!

FOR YOUR NEAREST DEALER
or to order call toll free

800-647-1800

One Year Unconditional Guarantee
MFJ . . . making quality affordable

CIRCLE 24 ON READER SERVICE CARD




Number 1 on your Feedback card

Welcome, Newcomers!

Why Just VHF Antennas?

VHF is not just a name for the band of
TV channels from 2 to 13. It means Very High
Frequency and it applies to that band of
frequencies from 30 MHz to 300 MHz. Of
course, the frequencies for TV channels 2-13
are contained in this range, as well as many
other services. The amateur radio service has
three VHF bands, as well as many bands
above VHF.

/3 Magazine has in the past devoted
issues to antennas covering the whole
radio frequency spectrum. The subject of
antennas has become so broad, however, that
we can’t begin to do justice to its entirety in a
single issue. Therefore, this issue deals with
VHF-and-above antennas, and the Septem-
ber issue will deal with antennas for 30 MHz
and below.

From Heah to Theah

Why divide the spectrum at 30 MHz? The
reason is that propagation characteristics
change radically at around 30 MHz. The iono-
sphere refracts waves below 30 MHz back to
Earth, which in turn reflects the waves back to
the ionosphere. Waves often travel around the
Earth in this vertical zig-zag pattern. It is this
kind of propagation—sky wave propaga-
tion—which allows us to hear trans-continen-
tal short wave stations and distant AM stations
at night.

Waves above 30 MHz usually pierce the
lonosphere and zip out into the cosmos.
Unsuspecting alien societies in different solar
systems may hear all about a VHFer's new
rig or the latest Star Trek film. Earth-bound
VHFers, however, have to hear about it via
the tropospheric wave, a wave useful only
when there is a direct clear path between
the transmitter and receiver. This is the kind
of propagation used for television, or between
a ham's mobile transmitter and a repeater.
Normally, only line-of-sight tropospheric prop-
agation is available to VHF and UHF enthu-
siasts.

However. ..

One late spring night | was watching Chan-
nel 5 on TV, which normally receives a Boston
station located about 80 miles away. All of a
sudden | was hearing (though not seeing well)
strictly Canadian news. After a few minutes,
the TV station identified its location as Ott-
awa—over 300 miles away! For a brief period,
its signal overrode the Boston station located
a quarter of the distance away. How couid this
happen?

We chose this month for VHF-and-above
antennas for a very good reason. The spring
and summer in the Northern hemisphere, with
all its active weather, creates conditions that

4 73 Amateur Radio » March, 1988

allow VHF tropo waves to propagate well be-
yond line-of-sight—sometimes thousands of
miles!

The most common DX VHF propagation
mode is tropospheric bending and ducting.
The Ottawa television station came into south-
western New Hampshire through a tropo duct.

Another useful mode is sporadic E, in
which signals are bounced from ionized
patches of the ionosphere's E layer. Aurora
are disturbances in the Earih’'s ionosphere
and magnetosphere, and they will also sup-
port VHF and UHF propagation. When mete-
ors enter the Earth’'s atmosphere they pro-
duce ionized trails of gas that VHF and UHF
signals bounce from. Meteor scatter isn't for
everyone, but we show you how to do it in this
issue. Moonbounce or EME (Earth-Moon-

Earth) is an even more exotic way to get dis-
tance on VHF. For those who choose to inves-
tigate, VHF-and-above offers a lot more than a
line-of-sight link to the local repeater.

Go Forth and Propagate

Fascinated with VHF-and-above propaga-
tion and antennas? There are many fine
sources of information levels on this, several
here in 73. Arliss Thompson's “Aerial View"
column for is an excellent monthly antenna
tutorial. Pete Putman’s ""Above and Beyond"
column discusses the latest happenings in the
world of VHF and above, and is ideal for those
beyond the beginner level.

Hope to see you on the higher bands!

...de KA1HY

cycles/second (3000 GH2).

through space.

solar radiation.

tions.

ed from several thousand miles away!

GLOSSARY

Radio frequency spectrum—The portion of the electromagnetic wave spectrum which
covers waves whose wavelengths range from 30 kilometers to 1 millimeter. The corre-
sponding frequencies are 10,000 cycles/second (10 kHz) to 3000 billion

Propagation—The transfer of energy through a medium, such as the atmosphere, or

lonosphere—An upper-atmosphere layer, ranging 75-200 miles above the Earth's
surface. So called because molecules at that level are ionized (i.e., they lose electrons) by

Sky Wave—A radio wave that travels up to the ionosphere and is refracted back to Earth.
A single skip sky wave—one that is refracted just once by the ionosphere can travel up to
several thousand miles. They are mainly responsible for world-wide radio communica-

Tropospheric Wave—A wave that travels through the troposphere, the lower par of the
atmosphere that extends up to six miles from the Earth’s surface.

Repeater—A machine that receives a signal and simultaneously retransmits it on a
different frequency. They are normally used to extend the range of line-of-sight signals.
They are very popular for mobile-to-mobile VHF-and-above communications.

DX—Means “Long Distance.” The distance that qualifies as DX varies from band to
band. VHF-and-above DX are distances well beyond the range of line-of-sight.

Tropospheric bending and ducting—The condition where radio waves are refracted
when passing between two atmospheric layers in the troposphere that have sharply
contrasting temperatures and moisture contents. A duct is formed by a layers of air with
different propagation characteristics. Often moist cool air sits over warm dry air, which in
turn sits on the Earth. Since the wave is refracted by the moist, cool air layer, and reflected
by the Earth, the warm dry air layer acts as the duct, or waveguide. Waves of up to 10,000
MHz have travelled hundreds of miles by ducting. Ducted VHF waves have been detect-

Sporadic E—This is propagation whereby sky waves are refracted by dense patches of
ions in the E-layer of the ionosphere. Waves up to 430 MHz are known to have been

propagated via sporadic E. Since this layer is in the lower ionosphere, wave skip
distances are shorter (typically 400-1300 miles). Also known as “short skip."




| - AMATEUR
s{jjf" zg RADIO

Stuarnt Norwood

T TABLE OF CONTENTS

Larry Ledlow, Jr. NASE

MANAGING EDITOR FEATURES
Gisela Bickford
SENIOR EDITOR 4 Welcome, Newcomers!
Bryan HEstinge KAR IV ' Why just VHF antennas
TECHNICAL EDITOR
e el e KAIHY
COPY EDITOR 12 Winnebiko
<aosiveniigyag | A close look at Winnebiko’s
=i oo e 2meter lifeline . ... . . .. N4RVE
e 14 10meter Beam
A With a little money you can gain a
l??ﬂbnmh Smith JOb oo e e NOBLX
i 20 Heath SB-200/220 Mod
ASBOCIATES More mileage out of a workhorse
Mike Bryce WBBVGE R e ek (s VESXZ
John Edwards Ki2U
Leon Fletcher NGHYK 22 Ten Meter Meteor Scatter
R CORnp N - DXing with a difference
S e ... WBSKYK
Leavey A
DIE: Lioyd wimﬂﬁu 28 Mobile Antenna -
MWWAEIB t ---------------------
“g}"l‘f el Two meters on a broadcast band antenna! . .................. 2
Peter Putman KT2B : : : =
m:"sr el ! 34 Antennas inthe Spring Spring cleaning above theroofline . ................ A
Dr. WBSDQ : : =
A:mwwnu 35 4 Element Yagis Beams inthe balance—bothareforyou .......................... KT2B
| 50 Telegraph Trail, Part2 A telegraphictripthroughtime. ... ... ... ................ W6CK
ADVERTISING
1-603-525-4201
1-800-225-5083
SALES MANAGER REVIEWS
Sam Greene
ADVERTISING SALES 11 Down East Microwave Two loop yagis for the hard-to-please . . ................ooiiien.. KT2B
Ed Verbin
SALES SERVICES MANAGER 16 Createan X-209 Yagl This9-clementratesa 10 ... ... ... ... .. i i, KT2B
[ e 26 Larsen HT Antennas HT antennas fOr eVery OCCASION . ... ....ovwarencnncnneonarincansna W7XU
WGE PUBLISHING, INC. 27 BookReviews Somecthingforeveryone .................cccvevevinsassssrosasannnsas WBIRRT
CHIEF Fﬁ,l:ﬂum 31 Comrade Untenna and Power Booster This package packsapunch.................. KAIHY
CIRCULATION DIRECTOR 37 BookReview Transmitter hunting .. ... .......oeiiommrmromeeoameneeumuononnnassanss KA9KAF
YRR TN AGRMATION 38 Datong Direction Finder High-tech transmitter tracking . ........... ..., WA4BLC
Prasadgrrissay Hiﬁ’;;‘“ Lhznm 42 MAXCOM 'Thesamesaysitall ... rvaies e i daiesiaisaosidoniaainsoasani gy i i W7XU
Susan Allen
ERChoE LN, S aoe DEPARTMENTS
: 75 Above and Beyond
Sue B. Flanagan, Dan Croleau,
Jodi Johnson 88 Ad Index
t FEEDBACK. .. 62 Aerial View
Editorial Offices FEEDBACK! 54 ATV
Wﬁfﬁﬂ"ﬂf Y ﬁﬂwm’ : 59 Barter and Buy
Fﬂturhnmun 3 03458- ! in‘mrgfﬁm. . 3
603-525-4201 How? Jusi take sdvantage 96 Circuits .
of our FEEDBACK card 87 Dealer Directory
b Gl Entaries S on page 89. You'll notice 85 DX
ﬂmﬂﬂa;;p. a feedback number at 89 Feedback Card
beginning of each
73 Amateur Radio (ISSN 0889-5309) E:idl:u:lmlm We'd 86 Fun!
is published monthly by WGE Publish- like you to rate what you 64 Hamsats 47 New Products 9 QRX
ing, Inc., a division of Wayne Green read so that we can print 74 Index: 3/88 103 OpEd 100 QTH
B i e e o what types of things you 102 Letters 77 Packet Talk 81 RTTY Loop
tans < 1988 by WGE Publishing, inc. En‘::m »e 99 Looking West 60 Propagation 90 73 International
N of this publication re- w one Feedback ; :
R A cadcach month fora 6 Never Say Die 73 QRP 68 Special Events
from the publisher. subscription to 73 .
&8 g Cover design and illustration by Deborah Smith.

73 Amateur Radio » March, 1988 5




Number 2 on your Feedback card

EVER SAY DIE

Running for VP? That's Crazy!

Maybe.

No, of course | don’t expect to
win. The chances of that are be-
yond calculation. Heck, if the
chances were good, | wouldn't do
it. Which vice president said the
job was as interesting as a bucket
of warm spit?

It's not that I'm tilting at wind-
mills. | hope the platform of run-
ning for vice president in the New
Hampshire primary will give me
an opportunity to get across a
message | think is important.

In my editorials | have been rail-
ing against the way America has
sunk to second in world financial
strength. |'ve been worrying about
our loss of consumer electronic
industries to Japan. Being a solu-
tion-oriented person, | believe |
have some worthwhile ideas on
ways to get our country back to #1.

As a candidate for national of-
fice | have an opportunity to dis-
cuss my proposed solutions to
America's problems and get them
heard. As a result I've been inter-
viewed by papers all around the
country—have appeared on a

Wayne Green W2NSD/1

number of radio interview
shows—and have been asked to
speak to service clubs. The plan is
working.

High-Tech Education

I've written in my 73 editorials
about some of my ideas on how to
get America back to #1. One key
area is to improve our educational
system, which sure could stand it
Here | have a number of proposals
for ways to increase educational
productivity, But the most basic
concept is to start teaching every
child in America the fundamentals
of electronics, including commu-
nications and computers. This
would be supported by a concert-
ed effort to get kids involved with
high-tech hobbies such as ama-
teur radio, computers, electronic
experimenting and science fair
projects. We could use the young
hams, that’s for sure.

If you've kept up with communi-
cations technology, you know that
everything is going digital. Even
TV is going digital. Business com-
munications today involve much
more than telephones. Today's of-
fice phone systems are highly

QSL OF THE MONTH

To enter your QSL, mail it in an envelope to 73, WGE Center, 70 Rte.
202 N., Peterborough NH 03458, Attn: QSL of the Month. Winners
receive a one-year subscription (or extension) to 73. Entries not in
envelopes cannot be accepted.
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complex digital communications
systems, with all sorts of features.
Indeed, old timers find they have
to be retrained on how to use their
phones every week or so.

Business communications now
include the widespread use of fac-
simile, copy machines, telephone
answering systems, pagers, cellu-
lar telephones, business car ra-
dio, satellite links, computerized
bulletin boards, 800-numbers,
Telex, data and communications
services such as MCI, Compu-
serve and The Source.

Both home and businesses are
trying to cope with CD, CDI, VDI,
DAT, 8Bmm video, VHS-C, S-VHS,
digital VCRs, HDTV and so on.
Soon we'll be up to here in super-
conductivity oriented products, fi-
bre optics and other technologies
light years ahead of anything
we're seeing in amateur radio. Yet
even so, | believe amateur radio is
a great medium for getting kids
interested in technology, so I'm
willing to open myself to the
ridicule | know I'll get from the oth-
er ham magazines. It's a small
price to pay if | can get across my
message to the American public.

Business Incentives and More

In addition to revamping our ed-
ucational system—bringing it into
the 20th century and cutting col-
lege costs by 70%—I'm also a big
fan of changing our tax structure
so small businesses will be better
able to compete with foreign com-
panies—so we won't have to turn
to Asia for cheaper manufacturing
in order to be competitive.

Further, | believe we can cut
both military and government
costs substantially by setting up a
whistle-blowing commission. The
people in government see the
ways money is wasted and would
love to blow the whistie—if it could
be done without their sacrifice.
I've been getting earfulls from
hams working for the government.

Continued on page 69
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ouble Vision

KENWOOD 144/440MHz FM DUAL BANDER TM-721A
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the ﬂriginal Kenwood “Dual Bander” memaory channel for each band stores e Fach function Key has a unique tone

concept. The wide range of innova- frequency, offset, and sub-tone of your for positive feedback :

tive features includes a dual channel  favorite channel. Simply press the CALL & gluminated front panel controls
watch function, selectable full duplex key, and your favorite channel is selected! and kevs. '

operation, 30 memory channels, » Automatic Band Change (A.B.C.) o J
extended frequency coverage, large Automatically changes between main
multi-color dual digital LCD displays,  and sub-band when a signal is present.

Dimmer control

e 16 key DTMF mic. included.
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hand mic., mounting bracket, DC cable.
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o 30 multi-function memory channeis.
14 memory channels and one call
channel for each band store frequency,
repeater offset, CTCSS, and reverse.
Channels "A” and “b" establish upper
and lower limits for programmable band
scan. Channels "C" and "d" store transmit
and receijve frequencies independently
for "odd splits’

Optional Accessories Compact mobile speaker » SP-50B Deluxe v
» RC-10 Multi-function handset/remote mobile speaker » PG-2N DC cable » PG-3B
controller » PS-430 Power supply » TSU-6 DC line noise filter » MC-60A, MC-80,
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SWR/powerivolt meter » SW-200B Deluxe band mobile antenna {(mount not supplied) KENWOOD U.S.A. CORPORATION
SWR/power meter = SWT-12m antenna * MB-11 Maobile bracket » MC-43S UF/DWN 2201E. Dominguez St., Long Beach, CA 90810

tuner» SWT-2 70 cm antenna tuner= SP-40  hand mic.» MC-48B 16-key DTMF hand mic.  P.O. Box 22745, Long Beach, CA 90801-5745
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TS'71 1 A/ 81 1A VHF/UHF all-mode base stations

The TS-711A 2 meter and the TS-811A
70 centimeter all mode transceivers
are the perfect rigs for your VHF and
UHF operations. Both rigs feature
Kenwood's new Digital Code Squelch
(DCS) signaling system. Together,
they form the perfect “matching pair”
for satellite operation.

® Highly stable dual digital VFOs.
The 10 Hz step, dual digital VFOs offer
excellent stability through the use of a
TCXO (Temperature Compensated
Crystal Oscillator)

¢ Large fluorescent muiti-function
display.
Shows frequency, RIT shift, VFO A/B,
SPLIT, ALERT, repeater offset, digital
code, and memory channel.

¢ 40 multi-function memories.

» Versatile scanning functions.
Programmable band and memory scan

(with channel lock-out). "Center-stop”
tuning on FM. An "alert” function lets
you listen for activity on your priority
channel while listening on another
Stores frequency, mode, repeater ofi- frequency. A Kenwood exclusive!
set, and CTCSS tone. Memories are * RF power output control.

backed up with a built-in lithium battery.  Continuously adjustable from 2 to

25 waltts.
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Optional accessories.
* [F-10A computer interface
e [F-232C level translator
e CD-10 call sign display
e SP-430 external speaker
» VS-1 voice synthesizer

* MC-48B 16- key DTMF MC
DOWN mobile hand microphones

* SW-200A/B SWR/power meters:
SW-200A 1.8-150 MHz
SW-200B 140-450 MHz

¢ Automatic mode selection.
You may select the mode manually
using the front panel mode keys.
Manual mode selection is verified in
International Morse Code.

* All-mode squeich.

* High performance noise blanker.

* Speech processor.
For maximum efficiency on SSB
and FM.

e |F shift.

¢ “Quick-Step” tuning.
Vary the tuning characteristics from

“conventional VFO feel” to a stepping
action,

e Built-in AC power supply.
Operation on 12 volts DC is also
possible.

e Semi break-in CW, with side tone.

* V&-1 voice synthesizer (optional)

More TS-711A/811A information is

avallable from authorized Kenwood
dealers.
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KENWOOD

KENWOOD U.S.A. CORPORATION
2201E. Dominguez St., Long Beach, CA 90810
PO. Box 22745, Long Beach, CA 90801-5745

¢ TU-5 CTCSS tone unit

* MB-430 mobile mount

« MC-60A, MC-80, MC-85
deluxe desk top microphones

Complete service manuals are available for afl Kenwood transceivers and most accessones
specihcations and prices are subject 1o change without notice or obligation

e SWT-1 2-m antenna tuner
e SWT-2 70-cm antenna tuneir
* PG-2U DC power cable



Number 3 on your Feedback card

EDITED BY BRYAN HASTINGS KA1HY

Novice
Enhancement

—— ==

This month marks the anniversary of
Novice Enhancement. Fred Maia of W5YI
News sums up below the effect of Novice En-
hancement for 1987.

The increase in the total number of ham
radio operators is due to expansion at the
Novice and Technician level. The total
amateur census—the net increase of hams—
increased by 9,119 in fiscal year 1987 (10/86
to 10/87). The Novice and Technician ranks
swelled by a net 9,157! These figures show
the General, Advanced, and Extra-class ranks
suffered a net decrease.

12,708 applicants became Novices in the
period from April-October 1986. 16,304 appli-
cants became Novices in the same period in
1987. This is a 28.3% increase.

Novice Enhancement is clearly working.

33cm Band Threat

At this time, 902-928 MHz is assigned to all
amateurs, except Novice Class, for CW,
Voice, SSTV, and FAX. Amateur radio is in
considerable danger, however, of losing this
band to commercial interests. The FCC has
proposed (General Docket 87-389) opening
up the band to license-free consumer ‘broad-
casting.”” Such broadcasting includes remote
devices for home appliances, such as TVs,
stereos, VCRs, and CD players.

Radio Electronics, a leading electronics
magazine, responded quickly to the FCC
proposal. Brian Fenton, the Managing Edi-
tor, wrote in an editorial in the January 1988
issue, “'The electronics industry would bene-
fit tremendously from the new markets
opened up. The license-free band could open
up new horizons in home automation, elimi-
nating cables between video cameras, stereo
speakers, etc. Needless to say, however,
there will be many problems to overcome
before the band can come into use. Interfer-
ence from amateur radio and government
agencies that currently use the band is only
one of them."”

It's interesting to note that the proposed
new applications are already in trouble be-
cause of possible interference from amateur
radio!

The amateur radio community must take
action to secure 33cm. 73 Magazine encour-
ages—nay, exhorts—readers to respond to
this issue. Let us and the FCC hear from you!

Kowalski Resigns

FCC Special Services Division Chief Ray-
mond Kowalski tendered his resignation ef-

fective January 3, 1988. Kowalski served the
past six years as the overseer of all the Com-
mission’s regulatory efforts in the amateur ra-
dio service. He left his post to accept a posi-
tion on the legal staff of the prestigious law
firm of Blooston and Morkofski. No successor
has yet been named.

Haller Appointment

Ralph A. Haller NARH is the new Chief of the
FCC's Private Radio Bureau (PRB). Haller re-
places Robert T.N. Fitch who recently became
the Senior Legal Advisor to the Chairman of
the FCC.

Haller has become the highest-ranking FCC
official who is also an amateur. The Private
Radio Bureau answers directly to the FCC
Chairman and to the FCC Office of Managing
Director. The Special Services Division, the
office from which Ray Kowalski just resigned
as Chief, answers to the PRB.

Haller worked as chief engineer and an-
nouncer for several broadcast stations in Kan-
sas before joining the FCC’s staff. He was also
a partner with Broadcast Consulting Services,
a Topeka engineering firm.

Haller joined the FCC in 1971 as a radio
inspector in the Los Angeles District Office. In
1976, he moved to Washington D.C. to accept
a position with the FCC’'s Field Operations
Enforcement Bureau. He held several other
positions with the Commission until he be-
came deputy chief of the PRB in 1986.

Ralph, an Extra-Class licensee, helped pio-
neer the implementation of the All-Volunteer
Amateur Tesling program.

New Phone
Patch Rates

Repeater trustees in 4- and 5-land just re-
ceived good news. Southwestern Bell re-
cently amended their criteria for classifying
the type of service charges for phone patch
lines. This makes it much easier for a repeater
to be classified residential instead of commer-
cial, which cuts service charges in half. These
two hindering stipulations to class a repeater
residential have been dropped:

sService cannot be co-located with business
service; and

*Service must not be located in an area zoned
for commercial only

The following are the only stipulations now
to classify a repeater “‘residential:”

sAmateur use only;
*No advertising;

*No business functions performed; and
*Not located in a public meeting place
Anyone wishing to know about the events
leading up to this decision may contact Paul
Gilbert KE5ZW, 210-38th St., Snyder TX
79549, (915) 573-2163. This decision sels a
very important precedent for repeater classifi-
cation.

Canada ARS
Restructuring

- T

Canadian Amateurs eagerly await the new
regulations on the restructuring of the Ama-
teur Radio Service. A Regulatory Impact Anal-
ysis Statement will accompany the new rules.
If there is little comment, the new amateur
rules will go into effect after allowing some
months for amateurs and others to adjust to
the changes. Canada will likely adopt an en-
try-level Certificate *‘B"’ all-mode ‘‘Basic Ama-
teur’' license that will not require code.

W7PHO SK

Well-known DXer Bill Bennett W7PHO died
at his Seattle home early on Wednesday, De-
cember 23rd. Bill was probably best known as
the founder and moderator of the W7PHO
Family Hour Net.

Still No
Instant Novice

The FCC has denied a petition, RM 5924,
filed by KJ4JE, which requested that a Novice
examinee begin operating immediately by
using a temporary callsign consisting of the
callsign of one of the volunteer examiners plus
a unique numeral. The FCC said that the
application processing period is not unrea-
sonable and that the instant licensing pro-
posal appears to be contrary to international
radio law.

Thanks!

to the news items contributors this month.
They are Westlink, W5YI Report, The ARRL
Bulletin, The Chattering Relay, and Paul
Gilbert KE5ZW. Keep your ham radio-related
news, graphics and photos rolling in to: 73
Magazine, WGE Center, 70 Rt. 202N, Peter-
borough NH 03458-1194. Attn: QRX.
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TH-25AT/asa1

New Pocket Portable

Transceivers

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 l[-m]. 144-148 MHz (Tx). (IModifiable for
MARS/CAP Permits required,)
TH- 45AT 438- JH"’III
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(5 kHz steps)
e Automatic offset selection (TH-25AT)

e 5 Waltts from 1””D{_ Of PB 8 batt ery pack
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Deeps when sqguelch |15 opened.
e Band scan and memory scan

e Automatic power off

19 i | W I'I_'_I!"-

TH-26A1

. LTr oo encoder optional (TSU-6

» Supplied accessories: StubbyDuk, PB-5
pattery pack for 2,5 waltts output, wall charger,
peilt hook, wrist strap, water resistant dust caps

) b - -
OUIoONal aci

« PB-5 72V 200 mAh NiCd pack tor 2.5 Woutput = PB-6

2V, 600 mAh NiCd pack = PB-7 72V 1100 mAh NiCd pack

» PB-812 V 600 mAh NiCd tor 5 W output = PB-9 72V 600
mAh NiCd with built-in charger » BC-10 Compact charger

» BC-11 Rapid charger = BT-6 AAA battery case « DC-1/PG-2V
DL 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

. N KENWOOD

KENWOOD U.S.A. CORPORATION
2201E. Dominguez St,, Long Beach, CA 90810
RO. Box 22745, Long Beach, CA 90801-5745
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7 3 Review by Pete Putman KT2B

Down East Microwave
3333-LYK 902 VIHz and

Number 4 on your Feedback Card

Down East Microwave

Box 2310, RD #1

Troy, ME 04987

Price Class: 3333-LY $93 Assembled/$77 Kit
1345-LY $80 Assembled/$67 Kit

1345-LYK 2304 MHz Loop Yagis

Great DXing on the higher bands and portable, too.

ooking for a high-gain, light wind-load

antenna for microwave operation? Look
no further. Down East Microwave, a specialty
manufacturer located in Troy, Maine, makes a
full line of loop yagis for the frequency range
900 - 3456 MHz. The antennas use the design
pioneered by G3JVL and GBAZM. | procured
two of these for permanent installation on the
33 and 13cm bands to go along with newly
acquired transverters.

There is no mystery about loop yagi opera-
tion. They perform just like ordinary yagis,
each with a driven element, reflector and di-
rectors. Full-wave elements, instead

same length and they are prebent and sorted
into bags containing identifying numbers.
This thought really speeds up assembly. A Va "
nut driver and fingers are the only tools re-
quired. Assembly time for each yagi is about
one hour. Be careful not to over-tighten the
hardware, or the loops will distort.

The fiexible hardline comes pre-connected
to a type N fitting, but it requires bending to
connect to the driven element. The manufac-
turer suggests soldering the coax first, then
gently bending the hardiine back at 90 de-
grees to the element. The connector bracket

will then easily attach to the boom.

Down East Microwave supplies stainless
steel hardware for all fastenings except the
boom-to-mast clamps, which are 1" galva-
nized U-clamps. The mounting bracket is a
piece of aluminum plate stock bent at right
angles. It fastens through the boom at the
balance point, and a hole has been drilled out
to clear the director it lies under. This makes a
very secure and rigid support. | mounted the
antennas on a homebrew aluminum “‘trident”
frame (Photo B).

I'm Impressed

of conventional half wavelength
dipole elements, make these anten-
nas stand out. The antennas exhibit
high forward gains and good front to
back ratios.

Quality Construction

The 902 MHz yagi consists of 33
elements, while the 2304 MHz ver-
sion has 45. Both have two reflec-
tors. Photo A shows the elements
directly behind the driven element of
the 1345LY, Miniature hardline |
feeds the full wavelength driven ele-
ment from a female N connector
mounted on the boom. Incidentally,
slightly flattening the driven element
provides the best match to a 50Q

- Q‘ .;, .

>
F

.l - 1 4
e
I
4 TH e SN -‘: i

Neither antenna required adjust-
ment for matching. At the time of this
writing, | only had the 902 MHz loop
yagi in service on an SSB Electron-
ics LT-33S transverter. The LMW
2304 transverter was still under test,
and | made preliminary 2304 MHz
adjustments with an extremely low
level RF source. The 902 MHz an-
tenna showed a minimal amount of
reflected power using 25 watts and a
Bird 50E slug, which indicate the
SWR was easily under 1.2:1 without
adjustment. After several heavy
rainstorms, the beaded water re-
maining on the loop elements did
not have any effect on matching.

| have made contacts with the 902

line. The remainder of the parasitic
elements are aluminum symmetri-
cal loops fastened to the boom with
stainless steel hardware.

The booms are made from ex-
tremely rigid 6061-T6 aluminum.
The loops are fabricated from 12"
width (902) and 4" width (2304)
medium-gauge maternal that bends
with some resistance but holds its
shape. Antenna lengths and boom
material permit installation on a 1"
diameter mast without boom braces.

The yagi kits come shipped in two
parts: the boom sections and the el-
ement/bracket kit. Complete in-
structions come with the antennas,
including a helpful pictorial diagram.
Many of the directors are of the

Photo A. Closeup of the 903 MHz feedpoint. Note the two directors
behind the slightly flattened driven element. The driven element

loop yagi as far away as 50 miles
using just 25 watts and easily copied

does not make a complete loop.

the other station, which only used
six watts. The manufacturer claims

Down East Loop Yagi

Technical Specifications
Specification 3333-LYK 1345-LYK
Frequency Range 880-910 Mhz 2.2-2.35Ghz
Number of Elements 33 45
Boom Length 12’ 6’9"
Weight 5ibs 3lbs
Gain 18.5dBiapprox. 21 dBi approx.
3 dB Beamwidth, E plane 20 degrees 16 degrees
Front/Back ratio >20dB >20dB

an E-plane 3 dB bandwidth of 20
degrees, and my on-the-air observa-
tions agree.

These light weight, strong, high-
gain antennas for 902 and 2304
MHz from Down East Microwave
represent good value. They.use high
quality materials and workmanship
to produce quality products. | can
recommend them for portable oper-
ation, too, since the loops are very
rigid and can withstand moderate
abuse. For great DXing on the
higher bands, try the 3333-LYK or

1345-LYK loop yagis Bl
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I still remember my first attempt at a bicy-
cle-mobile 2-meter installation: A bat-
tered Kenwood HT bungeed onto a handlebar
pack with a speaker-mike clipped to my shirt.
The antenna was a quarter-wave mag-mount
Ty-rapped to the rear rack with a ten-
foot coil of excess coax lashed to the
frame. When the radio’s internal bat-
teries died, well, I was out of commu-
nication. A five minute installation
job like that, while superficially en-
tertaining, is guaranteed to fall apart
under full-time use. There is no such
thing .as a trivial task where electron-
ic$ are involved.

But my new bicycle-mobile 2-me-
ter system is considerably more ro-
bust. Yaesu's multimode 290 is
shock-mounted in the control con-
sole, as much a part of the bike as the
48-spoke wheels and 54-speed trans-
mission. The rig is powered by two
fully redundant solar-charged 5 amp-
hour batteries, and it drives a Larsen
half-wave antenna mounted to the seat
back. Audio is piped to either the con-
sole speaker or an earpiece built into
the helmet, and voice input is either a
TT-mike plugged into the front panel
or a preamplified electret boom mike
attached to the earpiece. A push-
to-talk button is embedded in the
left handlebar grip under my
thumb. . .and, as I mentioned in last
month's introductory article of this
series, the Yaesu is deeply integrated
with a number of other onboard sys-
tems including touch-tone remote
control, bike security, and packet.

Photo 1. Closeup of the Winnebiko's '"Brain Interface Unit'’ and the
black Larsen Kulrod™ Special antenna. The Bell Tourlite™ helmet
houses a Plantronics headset, chosen for its ruggedness and resis-
lance to moisture.

Rig Choice and Mounting

When it became clear that the
transceiver would be permanently mounted
in the bike’s control console instead of just
stashed in a pack, the choice of unit became

12 73 Amateur Radio » March, 1988

critical. I quickly discovered that no HT
could do the job, since the physical distribu-
tion and poor readability of controls and indi-
cators would make installation awkward.
This led me to consider automotive units,

such as the attractive new ICOM IC-28.

But the problem here is power—rigs made
for cars tend to run warm, wasting half an

amp or more on standby. Since my on-board
battery capacity of 10 amp-hours has to
be shared with lights, computers, security,
stereo, and dozens of other loads, automotive
2-meter rigs are unacceptable,

Yaesu, however, markets an inter-
esting hybrid unit in the form of the
FT-290R. As an over-the shoulder
battery-powered portable, it draws
only 100 mA in receive mode, feed-
ing a rubber duckie out a front-panel
BNC. But if you want an automotive
rig, just unplug its battery pack, snap
on a 25-watt amplifier, and hang it
conventionally under the dashboard.
Perfect! The complement of features
is excellent, with ten memories,
stored offsets, a call channel, low-
power mode, various tuning steps,
and so on—and its utility is enhanced
by multimode capability (FM, SSB,
and CW).

Of course, a rugged outdoor envi-
ronment imposes some interesting
packaging constraints. Afier puzzling
over the problem for a while, I lined a
front-panel cutout with channel rub-
ber, supported the radio on a soft
foam pad, and tied it down with four
coil springs. A clear vinyl cover vel-
cros over the console when the rains
come, and the only problem with hu-
midity so far has been in the helmet
microphone assembly, far from the
radio itself.

Audio /O

It didn’t take long to discover that a
built-in helmet audio system is an ab-
solute necessity—trying to handle a
speaker-mike while pedaling, brak-
ing, shifting, steering, and binary-
typing is too much of a juggling act.
But here again I encountered problems with
products made for typical consumer environ-
ments: lightweight boom headsets were




apparently not intended to be rained up-
on. Rain can have two deviation-killing ef-
fects: soaking up the high-impedance electret
audio signal and wicking into the microphone
tube.

It turns out, however, that a Plantronics
headset does a quite passable job, especially
if a foam ball is added to reduce wind noise
and the capsule is sealed with lacquer to keep
water out. The headset is mounted to my Bell
Tourlite™ bicycle helmet via a baroque as-
semblage of brass, brazed in a moment of
drunken inspiration by one of Eureka’s pre-
mier kinetic sculptors. Shielded cables were
routed between the styrofoam and the outer
helmet shell, terminating in a 12-pin Lemo
waterproof connector on the back that also
carries stereo audio and power for the
dimmable Sunburst “*miners’’ lamp. (The net
effect of all this is that I can be light-headed
while listening to music and chatting elec-
tronically with local hams.)

Audio 1s carried from the brain-interface
unit through an Autac coil cord into the bike’'s
wiring harness, whereupon it enters the con-
sole system through another Lemo connec-
tor. Inside, an **audio nexus board’’ pream-
plifies the tiny mike signal with an LM324
and provides a convenient point for mixing in
other modulation sources (touch tones, pack-
et audio, speech synthesis output, and so on).

Because of the low levels involved in the
mike circuit, this system does have a couple
of problems. Sharp transients in adjacent har-
ness wires appear on my transmitted signal,
most notably those associated with the pulse-
width dimmer of the helmet lamp and the 7"
barricade flasher behind my head. A future
modification will either change the micro-
phone technology or add a preamp to the
helmet.

Audio out of the radio, however, is easy.
The Yaesu's speaker signal is piped into an
audio bus structure, feeding the touch-tone
receiver chip, the Pac-Comm packet TNC, a
cassette deck, the console speaker, and the
helmet. A separate mixer amp allows a vari-
ety of audio sources to serve this same bus so
that, for example, people standing around the
bike can hear synthesized speech (*‘Red
alert! Biological life forms nearby...""), a
sound generator chip, my voice carried over
2-meters, or a taped message—all through the
console speaker.

Back at the helmet, | normally use the com-
fortable Plantronics ear insert, though I do
have the option of piping the various sources
into the stereo headphone channels to aid in
spatial discrimination. A variation on this,
published last year in QST, is in the process
of being added to the HF system—comments
in a later article of this series.

Antenna

I will not attempt to conduct a tutorial on
2m antenna selection here—I'll leave that
black magic to RF engineers. I do have a
couple of notes on the subject, however.

It 1s well-known that '2 wave antennas re-
quire little or no counterpoise, while % and
% units depend on them. Although a quarter-
wave whip works OK on a massive recum-

bent bicycle (Maggie, KABZYW, uses one),
the half-wave is dramatically more effective.
In pre-launch tests, I found I could hit the
familiar Columbus, Ohio, 147.24 machine
from about 5 miles further away on the bike
than with my % -wave-equipped car. That
convinced me.

The antenna is a Larsen Kulrod™ Special,
and I have to commend the company on a
remarkably rugged product. For thousands of
miles the base mount has served as a handle
for schlepping this 275-pound machine
through doorways, up gravel slopes, and
across unridable expanses of puddled grass-
lands. . .

Push-to-Talk

The only rational place for the PTT switch
in a properly installed bicycle-mobile 2m rig
is on the handlebar. Unfortunately, due
to moisture, the component choice is non-
trivial.

I faced the same problem here I had with
the handlebar keyboard, though I eventually
moved on to rubber-booted elastomeric units
for smooth text entry. The ideal PTT would
seem to be a good waterproof miniature push-
button . . . but have you ever tried to find one?

“There is
no such thing as a
trivial task where
electronics are
involved.”’

C&K has a “‘sealed’” product, but they are
only intended to survive one washing cycle
during automatic assembly. They also have
no hysteresis whatsoever, and thus quickly
become flaky and intermittent when corro-
sion sets in. [ finally settled on a military-sur-
plus sealed Microswitch with a quarter-inch
bushing, further protected by a miniature
rubber boot from AME. All this is Ty-rapped
to the handlebar’s substructure, siliconed,
and smoothed over by layers of sculpted
foam.

On Maggie’s bike we used an Omron
miniature pushbutton with a C&K keycap
epoxied on. Though it has very little travel,
there is quite enough tactile feedback to
provide a pleasant switching sensation.

Power

Every ham who has ever watched a hand-
held radio abruptly die because of the power
curve of internal NiCads is already acutely
conscious of the problems with batteries. On
the bike, the difficulties were compounded by
a variety of loads, the need for redundancy,
random charge/discharge cycles, and a lack
of home-base spares. For the Argonaut in the
trailer, I use a 4 amp-hour NiCad—I can run
it down properly, give it a full solar charge,
and hit the airwaves again. But for day-to-day

2-meter operation, I chose Gates starved-
electrolyte lead-acid cells, packaged by PB
Energy Options of San Mateo, CA.

I'll save the details of this for May’'s
column, which will deal exclusively with
the solar-charged 7-voltage power system
on the bike. But as far as the Yaesu 290 is
concerned, 1 have two 5 amp-hour batteries
set up to drive a pair of 12-volt buses. Bus A
runs computers, switching power supplies,
and the like; bus B handles the radio and all
lights. The logic here 1s that on long night
rides I can live without the comput-
ers. . .switching battery A ontothe Bbus as a
fresh backup when the low-voltage warning
light starts to blink.

QRZ. . . Bicycle Mobile?

As I noted at the end of last month's fea-
ture, the Winnebiko's 2-meter rig has proven
to be an essential component of my nomadic
lifestyle. It keeps my relationship with Mag-
gie healthy during times of road-stress, frees
us to stray a few miles apart when scouting
local resources, and—very significantly—
opens doors across the land. Riding through
Titusville last night, we were invited to an
impromptu gathering at the local [HOP. Hail-
ing the Brunswick, Georgia, repeater from
the Hostel in the Forest a couple of weeks ago
netted us an invitation to a delightful Christ-
mas party . . . which turned into a 2-day stay.
Everywhere we go, the ham community
makes us feel at home.

If my bike-mobile HF and packet systems

are a form of sophisticated play, then the
2-meter installation must be viewed as basic
survival. And that’s why a carefully integrat-
ed design pays off. For the same reason that
you wouldn’t wire a house with duct tape and
extension cords, a ham station in daily use
must be smooth and free from irritating
kludges. Cheers from Florida, and see you
next month. . .
NOTE: Steve's book, COMPUTING
ACROSS AMERICA is now available ($12).
For information about his book, or the quar-
terly publication of road rales ''The Journal
of High Treknowledegy'' ($13), as well as
CAA T-Shirts (811), contact: Computing
Across America, 1013 Warren Avenue, Cary,
NC27511.

Steve and Maggie are currently taking a
break from full-time pedaling to do a book
promotion tour with the bikes in a 35-foot
converted school bus, which serves as their
mothership. If vou would like to invite them to
appear at your local hamfest or club meeting,
contact their manager, Paul Jaeger, at the
above address or phone 919/467-4806.

To contact Steve directly, try the GEnie
network as WORDY. Over 50 chapters of his
on-going adventures and technical com-
mentary are in an area called CAA. Access
is $5/hour during evenings and weekends;
to sign up, use your modem to call 800-
638-8369 and rype HHH when connected.
At the U#= prompt, enter control-R fol-
lowed by XIM11878,GENIE. The system will
take you through a signup procedure. Have
your checking account or credit card data
readv. 8
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A title like this usually implies that the
author has several PhD's and owns
shares in the local aluminum tubing industry.
The reader, n the end, 1s left with his en-
hanced Novice privileges, a wire dipole on 10
meters and a hole in his pocket. By way of
contrast, this author just wants to share a
success story on what to do with the gift of a
non-working television antenna.

In the Beginning

It all began one day when the XYL walked
into the shack and said, ‘“Honey, 1 know
that you are having a great ime on ten meters
but wouldn’t it be better if you had a tri-band
beam like those other guys? What do they
cost?’’ My response clicited, ‘*Oh! That
much? And you'll need a bigger rotator?”’

A good hard look at Orr’s Handbook, | a
re-examination of an old TV antenna, and a
discovery trip to the junk pile in the woods
with tape measure and pliers followed. Gold!
Well, nearly as good: another (very bent) TV
antenna, a ten foot pipe, and a five-and-a-half
foot section of steel tee-stock.

The Handbook had a description of a two-
element yagi that could

ed the following formulas;
Driven Element Length (feet)
= 476 + frequency (MHz)
Director Length (feet)
= 450 + frequency (MHz)
and Element Spacing (feet)
= 120 + frequency (MHz)

Assembling the Materials

A 28.400 MHz center frequency (the
phone sub-band) required about 16" 9" for
the driven element, 15" 10'4" for the direc-
tor, and an element spacing of 4’ and 3".

The $4 Ten-Meter Beam Materials List:

2 each junk TV antennas free

2each 1'A” x 4" u-bolts$1.80

I each 100 pF variable cap.1.00

Small nuts, bolts and Misc.1.20

Total:$4.00

References:

I. Radio Handbook 21st Edition by
William Orr W6SAI

2. ARRL Antenna Book, 1974 Edition

Disassembly of the inherited TV antenna
provided a 13’ piece of one-inch aluminum
tubing; 10’ of one-inch galvanized pipe; a
couple of pieces of % " aluminum tubing 45"
long; and several pieces of %" aluminum
tubing between 36 and 48" long held together
in pairs by mounting brackets. The harvest
included a handfull of wing-nut bolts, a cou-
ple of bakelite blocks measuring 4” by 2" by
2", two usable u-bolts with nuts and lock-
washers, an assortment of little brackets, and
two chunks of boom from the second antenna
that could telescope into the water pipe.

The various bits and pieces laid out were
evidence that a ten-meter mono-bander was
about to take shape. If the new antenna would
be small and light enough, that small TV
rotator could handle the additional load.

A pair of the %" diameter tubes attached to
each end of the 13’ former TV boom with
'4"-20 bolts yielded a driven element more
than 17' long. Connections with U-bolts en-
able length adjustments without cutting.

The ten-foot piece of pipe was stretched in
similar manner. A couple of feet of aluminum
tubing were telescoped into each end and
secured with bolts be-

give 5.5 dB of gain and
a front-to-back ratio of
7 to 15 dB. The second
element, the parasitic
element, could become
a reflector—in which
case it should be about
3% longer than the
driven element—or a

GAMMA MATCH DETAIL

DRIVEN ELEMENT

GENERAL LAYOUT

DIRECTOR 1518 10 144 in.

ELEMENT SPACING
&9t 3in

ORIVEN ELEMENT s51L 9in

fore adding the former
TV elements.

The tee-stock was
next drilled to accom-
modate a two-fool trian-
gle of counter-top mate-
rial that had been
“‘weather-testing”’ be-
hind the clubhouse. Af-

director if cut about 5%
shorter. Using the para-

1=n _o=n

-/— CLAMPS MADE OF

FIPE HIHEEH—\L
-] : -]
al 1

Y ter adding a pair of U-
bolts, this assembly

sitic element as a direc-
tor gives shightly more
gain and the advantages
of a shorter element
with the mechanical ad-

TEE=STOCK BOOM

u-B0LT

i i i

BAKELITE BLOCH
T

= L]

@ 2

I
| Z;-l.':lumF VARIABLE CAPACITOR

:;‘:_xlmum MATCH ROD

20 14 e

provided a secure
mount to the mast.

I
2.9

Antenna Matching
Three methods of

vantages of reduced
weight, turning radius
and wind load.

The Handbook yield-

14 73 Amateur Radio » March, 1988

Figure 1. General antenna lavowt and Gamma match detail. #14 wire connects the SO-239 1o the
variable capacitor. The antenna resonates at 28.400 MHz. The SWR across the ten meter Novice band
(28. 1 10 28.5) ranges from 1. 18:] 10 1.6:1.

matching were avail-
able. The Delta-match
would have required a
matching section about



meters. My very meager
junk box produced only
one 100 picofarad vari-
able capacitor. Back to
the drawing board.

The Delta-match might
be cheap, and the T-
match might be a little bit
more efficient, cheap—
just one matching-rod
one-third the diameter of
the driven element and
one variable capacitor.

A 20" scrap of alu-
minum close to the rec-
ommended diameter
served as the matching
rod. A pipe hanger strap
became a clamp, and one
of the bakelite blocks be-
came a support for the
driven end. The driven
end of the rod was flat-
tened and holes dnilled to
mount the capacitor. Af-
ter final adjustments the
capacitor was covered
with a plastic vitamin bot-
tle. Following the formu-
la in the book, the Gam-
ma-matching rod was
spaced 1.70 of the length
of the driven element
from the driven element.

The Tuning Process

One of the numerous
little brackets was reamed
out to mount an SO-239to
the boom at its junction
with the driven element.
A short piece of #14 cop-
per wire connected the
center pin of the SO-239
to the stator of the capaci-
tor. Soldering and clamp-
ing the coax directly to the
antenna 1s a possibility,
but the convenience of the
connector is worth the 75
cents.

After assembling the
antenna, a wooden step
ladder served as a tempo-
rary mount for the tuning
process. First, the anten-
na element lengths and
spacing needed adjust-
ment 1o optimize recep-
tion. ldeally, use a low-
power transmitter feeding
a dipole at the height of
the antenna being adjust-
ed and located several
wavelengths away. other-
wise, manually rotate the
antenna to peak the signal
strength of operators near
the target frequency.
Then trim the elements
and adjust the spacing for
signal improvement. If

Photo A. The completed beam is in place a few feet below a two-meter antenna. The end detail
of the driven element displays the spacing of the rods which affects the tuning. 14 " at the ends
works best.

Photo B. Close-up of the Gamma match and the organic rotator. The variable capacitor has
been covered with a plastic bottle and tape.

the reference signal
fades, just hunt for anoth-
er.

More and better test
equipment makes trans-
mitting adjustments more
precise, but my Hot-Wa-
ter 101 and a homebrew
reflectometer served
well. The Gamma rod
clamp and the capacitor
were adjusted for a maxi-
mum forward and a mini-
mum reflected reading.

The antenna was in-
stalled at a height of 24
feet—only about /0% of a
wave length above the
ground and only 6%
above the house. Yes,
higher would have been
better, but according to
the Antenna Book , the
wave angle could some-
times be as good as 20-.

Conclusions

Does it work? You bet!
Stations barely heard with
the dipole really peak up
on the yagi. | get consis-
tently better signal reports
with the yagi, too. Some
stations think I use an am-
plifier. Amplifiers are
great, but they are more
complex, more expen-
sive, and do not help on
receive. Comparing a
beam with an amplifier,
the former will definitely
offer more bang for the
buck.

It may not be the most
techmically sophisticated
antenna around, but for
$4 and a few afternoons of
work with the family the
returns are greater than
can be measured on a sig-
nal-strength meter!

Want to improve your
signal in and out?
Scrounge around and
build yourself a beam.
Just avoid using two or
three different types of
metals, and get it up as
high as possible—maybe
build your own capacitor.
Go ahead and try . It
could be the start of some-
thing big. B

Peter Bergman can be
reached at 902 NE [3th
Ave. #15, Brainerd MN
65401. He is a jack of all
trades who was attracted
to ham radio because of
its great public service
potential.
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7 3 Review

Create X-209
9-Element 144 MHz Yagi

This medium-gain performer offers
good design, light weight and great strength.

by Pete Putman KT2B

Number 16 on your Feedback Card

Creative Design Co., Ltd.
Orion Hi-Tech

PO Box 8771

Calabasas CA 91302
Price Class: $119

rom Japan comes the Create 9-element

“Long John™ yagi for 2 meters. It's part of
this company's growing product line in the
USA. Distributed by Orion Hi-Tech in Cala-
basas, California, Creative Design Co. Lid.
offers a wide range of amateur products in-
cluding rotors, towers, low-band antennas
and even a unique log periodic antenna for
50-1300 MHz.

The X-209 is not really a ""Long-John" de-
sign in the same sense as the old Hy-Gain
models of the same name. It's a medium
length (1.8 wavelength) yagi and offers about
14 dBi gain. The X-209 is a well-made antenna
with some nice design touches.

Easy and Secure Assembly

Photo A shows the assembled
antenna. The first thing thal grabs
the eye is the unique boom. Its
cross-section is neither round nor
square, but more glliptical. The
top and bottom of the boom—the
sides parallel to the elements—
are flat. The remainder of the
boom is round. The effect is like
putting a pipe in a vise and mash-
ing it. The boom is also ribbed. It
comes in two pieces, and the
clamshell that holds them togeth-
er is just a larger section of the
same material, sawed in half and
drilled out.

All of the elements come pre-as-
sembled and fitted to a center
plastic-covered magnesium alloy
brace. Each brace fits to the flat
side of the boom to ensure a snug
fit (a la Tonna), and each is also
drilled out to accommodate the
mounting hardware. The nut and
lockwasher fit snugly against the
other flat boom side, so element
placement is a snap. To make
things easier, each of the parasitic
elements is color-coded to facili-
tate assembly.

The driven element is com-
pletely encapsulated. In fact, the
weather-proofed housing, which element.
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CREATE X-209 ‘“Long-John’’ 2m YAGI

Specification

Forward Gain

F/B ratio

Sidelobe
Rejection

VSWR Bandwidth

Weight

Length

Claimed Measured
14 dBi nfa

15dB 14.5dB
n/a at-23 dB

4MHzat1.5:1 4MHzat1.3:1
8.25 Ibs nim
12' 2" n/m

1I—

Photo B. Close-up of the Create X-209 showing the encapsulated driven cal or

has a drain hole on one end., contains the
driven element and its coaxial balun im-
pedance match. Simply attach what looks like
a large gray plastic tube to the boom and
connect the coaxial cable. As a result, it took
me only a hali-hour to assemble the beam.
Start with the longest elements al the rear
and work forward. Directions aren’t even nec-
essary.

The Manual

Most of the instructions pertain to stacking
pairs of the X-209 or X-211 models. Very little
information actually had anything to do with a
single 9-element yagi. The manu-
al could have been written more
effectively, a problem not uncom-
mon with even big-name manu-
facturers of imported equipment.
This manual desperately needs a
re-write, especially to reveal more
pertinent information on the sin-
gle X-209 yagi. The gain figures,
F/B ratio, and polar plots are
based on stacking two of these
yagis.

The buyer should remove the
assembly diagram and put the
manual away somewhere. The
driven element is sealed and
cannot be adjusted. The elements
are color-coded and go in place
rapidly. It may take longer to at-
tach the antenna to the mast then
to build it!

Conclusion

| used the tesl set-up with the
“‘quasi-tropic’’ radiator and 200
mW of power to make a few mea-
surements. See the table for re-
sults.

The Create X-209 is a well
designed, lightweight antenna
that is easy to assemble and
very strong. It will yield satis-
factory performance as a medi-
um-gain yagi for either verti-

horizontal polarization
modes. il



Austin 2M/
14aM/70CM
tri-band antenna

QEP’s SALE CONTINUES

Due to the increase in copper
prices, all coax cable WILL
increase. Better b it NOW.

# 4 % % ¥ PRESENTING % % % +« '

| . CABLE TV
which requires but
. DESCRAMBLERS

a single coaxial ¥ 4 % % % STARRING 9 4 % 4
line is sweeping JERROLD, HAMLIN, OAK ® BELDEN 9913 low-loss
AND OTHER FAMOUS MANUFACTURERS 500 ft Roll $185.00 or 39¢/ft.
the EDHI’I[T}’ o FINEST WARSANTY PROGRAM ALALLABLE
$69.95 + $4.50 PH S \OWETREN/WICLERE MR UL ® BELDEN 8214 (foam)

500 ft Roll $150.00 or 33¢/ft.

e BELDEN 8267 RG-213
500 £t Roll $185.00 or 39¢/ft.

PO Box 7 e BELDEN 8268 RG-214 silver 1.35/ft.
OxX 75 RESDA, CA 91335
AMPHENOL SPECIALS
Chalfont, PA 18914 TS TeCHRESIERSERWOECAD: | bi. 280 stiver Cmica Fi13ad),: -$1.28

UG-21D male cable end 2.75
RV Solar Power for your Station UG-21D (fitted for 9913) 3.50

UG-23D female cable end 3.95

FOR ALL INFORMATION 1-818-716-5914

PA 6% tax FOR FREE CATALOG OMNLY ‘I-Inﬂ-!#w

Ed Noll (W3FQ.') PACIFIC CABLE CO. INC. E

F325Ve RESDA BLVD., DEPT 1813

CIRCLE 305 ON READER SERVICE CARD

UG-29A Barrel sj ack-jack) 4.50

UG-57B Barrel (plug-plug 5.20
UG-58A Chassis receptacle 3.50
UG-83U Plug to UHF adaptor 8.00

The Supertemp XY7 Soldering Station
The Ultimate in Controlled Temperature

Hand Solderin The $289.95 Bullet-tested QRV Solar Power Supply k 0.
g repeater on the air ‘round ﬂ?: clock or pn::rrs yﬂ: ?U&T#F:u“f?]g CDP]JEI' ‘ﬂld 14 Rﬂ. (7122}
Features station 60 hrs a manth. Control circuit charge, protects gel 7¢ a foot (any length)

¢elis & sealed banieries. Fully assembled, QRV, expandible, portable

AMSIOSEH Info S6csase AntennasWest
1971 N. Oak Ln., Provo, UT 4604 (801) 374-1084

Identical to Belden 8000

VISA & MASTER CARD ACCEPTED
SHIPPING IS ADDITIONAL

Bl Selectability™ in 54° increments between 608°F
and 824" F-also C* readings

W' Zero voltage swilching™ protecting voltage & CIRCLE 89 ON READER SERVICE CARD
current sensing devices. Call TOLL FREE
m“Maintsinedtipaccuracy”fo  \ %O [~ — *OMARELECTRONICS » — — 1-800-USA-9913
within +6°F (3°C) , FOR ALL YOUR AMATEUR NEEDS in NJ 201-887-b6424
2 I SPECIAL PRICES on all I o
ot | MFJPRODUCTS  ARR.L. PUBLICATIONS | | 110-4 Route 10 E E’)
Davle Tech Inc I and other Ham Radio Equipmentt_ | HE_"E ; Dgﬂg:“
El ic Tools & |
lld 404-486-3241 == il o i
bbb ' OMAR ELECTRONICS * Omar Pupo WASFON |
| (201) 796-1720 L_FITE 1 HIGHWAY 81 SO. « LOGANVILLE, GA 30249 | CIRCLE 30 ON READER SERVICE CARD
CIRCLE 310 ON READER SERVICE CARD CIRCLE 292 ON READER SERVICE CARD

FELLOW RADIO AMATEURS,

You've discovered the greatest hobby in the world. And 73 Amareur Radio captures the excitement of amateur
radio like no other ham magazine in print today. With 73, you’ll have fun discovering the thrills of this great hobby.
And while you're at it, you'll also learn more about ham radio.

Don’t take the risk of missing out on all 73 has to offer. You can have your issue of 73 delivered to your home
every month for just $19.97 (12 issues)—that’s 43 % off the cover price!
And with every paid subscription we'll send you a FREE GIFT: a great looking 73 baseball cap.
A home delivered copy of 73 means you'll never miss out on these tremendously popular
monthly columns:
eConstruction projects: The most homebrew projects anywhere .
*Product reviews: Belly-to-belly matchups of new gear.
* Aerial View: Everything you'll ever want to know about antennas.
- *QRP: For low power aficionados.
= *WEATHERSATS: Get the latest fax on the weather.
eNever Say Die: And you bet I won't.
*73 International: 73 Amateur Radio is the only ham magazine
with monthly news from every corner of the world.

| D ]} IE ' | want to receive my copy of 73 Amareur Radio at home
¢ cvery month. Please start my subscription immediately:

| year (12 issues) for $19.97 and a FREE 73 BASEBALL CAP!*

‘Name

Address

City State ___ Zip

L Bill Me | Check Enclosed [ Charge my credit card

SUBSCRIBE TODAY. e, . :

[ MC [l Visa L] Amex Exp. Date
And remember—with every paid subscription Signature
order, :"-n’u-” receive a FREE 73 BASEBALL Offer vahid for a limited time only {‘an..':_ldmn and foreign surface orders: $27 prr}'r.fu (12 issues) LS, funds I
CAP, and SAVE 43 % OFF THE COVER PRICE! R e T e e A T 76266C |
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Outstanding mechanical design
makes the IsoPole the only logical
choice for a VHF base station,
especially for Packet operation. All
Isopole antennas yield the maximum
gain attainable for their respective
lengths and a maximum signal on the
horizon. Exceptional decoupling from
the feed line results in simple tuning
and a significant reduction in TVI
potential. The IsoPole antennas are
all impedance matched in the factory
so that no field tuning is required. 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
tranceivers. Typical SWRis 1.4to 1 or
better across the entire band.

A standard 50 Ohm S0O-239 connec-
tor is recessed within the base sleeve
(fully weather protected). With the
IsoPole you will not experience ag-
gravating deviation in SWR with
changes in weather. The impedance
matching network is weather sealed
and designed for maximum legal
power. The aerodynamic cones are
the only appreciable wind load and
are attached directly to the support (a
standard TV mast which is not sup-
plied).

IsoPole Specifications

Model

Freq. Coverage (Mh2)

2.1 VSWR bandwidth
Power Rating

Gain**

Radiating Element Length
Amateur Net Price

**dbd — db gain over a dipole in free space

Put More Punch

in Your Packet

—

High Performance Hand-Held Anten-
na — The Hot Rod

The Hot Rod antenna can be ex-
pected to make the same improve-
ment to hand-held communications
that the IsoPole antennas have made
to base station operation. Achieve 1 or
2 db gain over ANY 5/8 wave two
meter telescopic antenna. The factory
tuned HR-1 is 20% shorter, lighter and
places far less stress on your hand-
held connector and case. It will easily
handle over 25 watts of power, making
it an excellent emergency base or
mobile antenna. In the collapsed posi-
tion, the Hot Rod antenna will perform
like a helical quarter wave. Three Hot
Rods are available; HR-1 1/2 wave 2M
Ant., HR-2 for 220 Mhz, and HR-4 for
440 Mhz. Amateur Net Price on all Hot
Rods is $19.95.

For either base station or hand-held
operation AEA has the perfect
VHF/UHF antenna. Put more punch in
your Packet station with an AEA
IsoPole or Hot Rod antenna. To order
your new antenna contact your
favorite Amateur Radio Distributor.
For more information contact Advanc-
ed Electronic Applications, P.O. Box
C-2160, Lynnwood, WA 98036, or call
206-775-7373.

144 220 440
135-160 210-230 415-465
y12Mhz @ 146Mhz Y15Mhz @ 220Mhz )22Mhz @ 435Mhz
1 kw 1 kw 1 kw
3 dbd 3 dbd 3 dbd
125.5" (3.2m) 79.25" (2m) 46" (1.2m)
$49.95 $49.95 $69.95

Prices and Specifications subject to change without notice or obligation.

Brings you the

AEABraa through!
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For the Finest in 220 MHz Repeaters,
Gow:th the Leader—

SPECTRUM

We’'ve got the greatest
Basic SCR77 design/performance
“Know-how’’—14 years in
— the business—with

~ — - constant improvements in

' 3 E - ?? | our Repeaters & Link Units!

: : E r_ - For that new 220 MHz Machine—

y Spectrum now makes 3 lines of VHF Repeat-

-
—— .-

-—- _—
ST

", ers—the world famous Deluxe SCR1000A,
" the Low Cost line of SCR77s, and the State of
the Art Microprocessor Controlled SCR2000X
Line of Repeaters!

The SCR77 Repeaters maintain the quality of
design, components and construction which
have made Spectrum gear famous throughout
the world for years. However, all of the “bells &
whistles” have been eliminated—at a large
cost savings to you! The SCR77 is a real
“workhorse’’ basic machine designed for those
who want excellent, super-reliable perform-
ance year after year—but no frills!

Of course, if you do want a Full Featured/
Super Deluxe Repeater with full panel
metering and controls, and a complete list
of ‘built-in’ options, then you want our

a . . v ¥ - : SCR1000A or the SCR2000X.
== 1 All three available with: Autopatch/Reverse
U Patch/Landline Control; TouchTone Control of
SCR1000A 2M or 220 ' various repeater functions; ‘PL’; “Emergency
REPEATER W/150 WT. 2M Amp Pwr./ID”: Tone & Timer Units; Sharp RX Filters:
& 30A POWER SUPPLY. Power Amps; etc. (2M & 440 MHz Rptrs. and RF
{All items available separately) Link Units also available.)

Complete Line of VHF/UHF Rcvr. & Xmtr.
Shown in optional cabinet. Boards & Assys. also available. Plus ID,

Call or write today for details and prices! COR, DTMF Control Bds., Antennas,
I D

Get your order in A.S.A.P.! uplexers, Cabinets, etc. Inquire.
Sold Factory Direct or through Export Sales Reps. only.

//%7;] SPEGTRUM COMMUNICATIONS CORP.

1055 W. Germantown Pk, S10 * Norristown, PA 19403 * (215) 631-1710 * TELEX: 846-211
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he Heathkit SB 200-220 series of linear

amplifiers have been around for years
now. These linears have proven to be the
workhorses of many amateur stations around
the world. There have not been very many
modifications made to these amplifiers. Ob-
viously, Heathkit designed them right the
first time.

The long-term dependability of the high-
voltage series diodes comes into question
after a review of the linear’s schematic.
These diodes are used in a full-wave, voltage-
doubler circuit. Consultation with the ARRL
Handbook and several technical manuals
led to the following changes to the power

supply.
Improving a Good Design

Figure | shows the onginal circuit, and
Figure 2 illustrates the recommended modifi-
cations.

The basic changes are in the diode strings.
The modifications include use of only four
diodes on each string instead of six. Further,
the new diodes carry ratings of 3 amperes at
1000 PIV. These diodes cost approximately
60 cents apiece. Use of higher voltage diodes
and fewer in each leg of the supply would

gl TR RES

yield a cost far exceeding any gains. Because
the diodes are capable of handling 3 amps,
they can take any sudden current surges,
which may occur during initial power up or
rapid T/R switching.

A capacitor and a resistor parallels each
diode. The resistor keeps the voltage constant
across each diode when reverse-voltage is
present. This prevents the first diode from
taking the brunt of the initial reverse-voltage.
The capacitors are there to absorb surges
from the diode switching and anything else
that could appear on the line. Voltage spikes
could damage the diodes.

The 20Q2, 25W resistor serves a special
function. It will limit the initial current surge
in the high voltage supply at initial applica-
tion of power. This is because the filter ca-
pacitors have no charge at the time and act
like a short circuit until they do charge. This
could precipitate damage to the rectifier
diodes, or worse yet, the transformer wind-
ing! Commercial applications would switch
this resistor out of the circuit after a few
seconds by a time-delay relay. In this applica-
tion switching 1S unnecessary.

The results of the power supply modifica-
tion have been excellent. In the modified SB-

Figure 2. The modified circuit. The basic changes are in the diode strings.
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Figure I. The original circuit.

200, the high voltage line increased about 300
volts, and power output increased by about
50 Watts.

The Nitty Gritty

Users may exercise their own options to
mount the parts required to complete the
modification. One method is to solder the ca-
pacitors across the body of the diodes and to
place the resistors to the foil side of the PC
board. The 20Q resistor can be mounted on
this side as well. Some people may choose to
mount the resistor on terminal strips located
beside the PC board. Others may cut the PC
board trace in appropriate locations and di-
rectly solder the resistor on the bottom of the
board. This will depend on the size of the
resistor,

This modification should be done on the
SB-220 linear as well. Another diode in the
series-string will keep a safety margin. If the
manufacturer rates the diodes at 1000 PIV,
for instance, a 750 PIV design rating builds in
a 25% safety factor.

This modification doesn’t take a great deal
of time and can be classed as an easy week-
ender project for a stormy winter! [

Keith VESXZ has been a firefighter for seven
years for the city of Prince Albert, Canada, as
well as an emergency rescue instructor for St
John’s Ambulance. He's been a ham for 17
vears.



uniden
CB Radios &

Scanners

Communications Electronics,
the world's largest distributor of radio
scanners, introduces new models of
CB, radar detectors and scanners.

NEW! Bearcat? 760XLT-SA

List price $499.95/CE price $294.95

12-Band, 100 Channel ® Crystalless ® AC/DC
Frequencyrange: 29-54,118-174,406-512 806-956 MHZ
Excludes B23.9875-849.0125 and 868.9875-854.0125 MHL
The Bearcat 760XLT has 100 programmable chan-
nels organized as five channel banks for easy use,
and 12 bands of coverage including the 800 MHz.
band. You also get automatic scanning of prepro-
grammed aircraft, police, marine, and emergency
services. It also includes Weather Search, Priority,
Squeich, Lockout and Delay. It has automatic and
manual band search to find new active frequencies
in other areas of the radio spectrum. The Bearcat
760XLT mounts neatly under the dash and con-
nects directly to fuse block or battery. The unit also
has an AC adaptor, flip down stand and telescopic
antenna for desk top use. 6-5/16" Wx 15" Hx7%"
D. Model BC 580XLT-SA is a similar version without
the BOD MHz. band for only $219.95.

BC 760XLT

Regency? TS2-SA

List price $499.95/CE price $309.95/SPECIAL
12-Band, 75 Channel ® Crystaliess ® AC/DC
Frequencyrange: 29-54,118-175,406-512,806-950 MHz
The Regency TS2 scanner lets you monitor
Military, Space Satellites, Government, Railroad,
Justice Department, State Department, Fish &
Game, Immigration, Marine, Police and Fire Depart-
ments, Aeronautical AM band, Paramedics, Am-
ateur Radio, plus thousands of other radio fre-
quencies most scanners can't pick up. The Regency
TS2 features new 40 channel per second Turbo
Scan™ so you wont miss any of the action. Model
TS1-RA is a 35 channel version of this radio without
the 800 MHz. band and costs only $239.95.

Regency® RH256B-SA

List price $799.85/CE price $329.95/SPECIAL
18 Channel ® 25 Watt Transceiver ® Priority
The Regency RH2568 is a sixteen-channel VHF land
mobile transceiver designed to cover any frequency
between 150 to 162 MHz. Since this radio is
synthesized, no expensive crystals are needed 10
store up to 16 frequencies without battery backup.
All radios come with CTCSS tone and scanning
capabilities. A monitor and night/day switch is also
standard. This transceiver even has a priority func-
tion. The RH256 makes an ideal radio for any police
or fire department volunteer because of its low cost
and high performance. A 60 Watt VHF 150-162
MHz. version called the RHB06B-SA is available
for $429.95. A UHF 15 watt, 10 channel version of
this radio called the RU150B-SA is also available
and covers 450-482 MHz. but the cost is $419.85

SALE Bearcat® 100XL-SA

List price $349.95/CE price $159.95/CLOSEOQOUT
9-Band, 18 Channel ® Priority ® Scan Delay
Search ® Limit * MHold ® Lockout ® AC/DC
Frequency range: 30-50, 118-174, 406-512 MHz
Uniden has authorized CE! to closeout the famous
Bearcat 100XL to make room for new modeis. This
scanner has a fuil 16 channels with frequency coverage
that includes all public service bands. Wow... what a
scanner! Included in our low CE price is a sturdy
carrying case, earphone, battery charger/AC adapler,
six AA ni-cad batteries and flexible antenna. Since this
is a special closeout price on our last 200 pieces, you
must orderyour Bearcat today to take advantage of this
excellent scanner opportunity.

* % Uniden CB Radios * %%

The Uniden line of Citizens Band Radio transceivers is
styled to compliment other mobile audio equipment.
Uniden CB radios are so reliable that they have a two
year limited warranty. From the feature packed PRO
540e to the 310e handheld, there is no better Citizens
Band radio of the market today.

PRO310E-SA Uniden 40 Ch. Portable/Mobile CB._ $85.85
PRO330E-SA Uniden 40 Ch. RemotemountCB ... $109.95
NINJA-SA PRO310E with rechargeable battery pack $99 95

B-10-SA 1.2V AA Nircad baltl for Ninjaiset of 10) 22095
KARATE-SA Uniden 40 channel rescue radio ..... 569.95
PROS20E-SA Uniden 40 channel CB Mobile £58 95
PROS40E-SA Uniden 40 channel CB Mobile. . ... $119.95
PROSB40E-SA Uniden 40 channel SSBCBmobila.. . $159.95
PROT10E-SA Uniden 40 channel CB Base....... 511995
PROB10E-SA Unidend0 channel SSBCBRBase.... $179.95

% % % Uniden Radar Detectors i %

Buy the finest Uniden radar detectors from CE| today.
RD7-SA Uniden visor moun! radar detector ......$109.95

RD9-SA Uniden "Passport” size radar detector. .. $129.85
RDAXL-SA Uniden “micro” size radar detector ... $158.85
RD25-SA Uniden visor moun! radar detector .. £50.95
RDS500-SA Uniden visor mount radar detlector ... §79.95

NEW! Bearcat® 200XLT-SA

New Product. Available May, 1988

List price $509.95/CE price $299.95

12-Band, 200 Channel * 800 MHz. Handheld
Search ® Limit » Hold ® Priority ® Lockout
Freguency range 29-54, 118-174, 406-512, BD6-956 MHz
Excludes B23 9875-549.0125 and B6B.9B75-894 0125 MHz

The Bearcat 200XLT setls a new standard for hand-
held scanners in performance and dependability.
This full featured unit has 200 programmable
channels with 20 scanning banks and 12 band
coverage. If you want a very similar model without
the 800 MHz. band and 100 channels, order the
BC 100XLT-SAforonly$219.95. Includes antenna,
carrying case with bell loop, ni-cad battery pack,
AC adapter and earphone. Order your scanner now.

Bearcat® 800XLT-SA

List price $499.95/CE price $259.95/SPECIAL
12-Band, 40 Channel ® No-crystal scanner
Priority control ® Search/Scan  AC/DC
Bands: 29-54, 118-174, 406-512, 806-912 MHZz
The Uniden B00XLT receives 40 channels in two banks.
Scans 15 channels per second. Size 9% " x4%" x12%.
if you do not need the B0O0O MHz. band, a similar model
called the BC 210XLT-SA is available for $196.95.

vl
Bearcat® 145XL-SA
List price $189.95/CE price $98.95/SPECIAL
10-Band, 16 Channel ® No-crystal scanner
Priority control ® Weather search ® AC/DC
Bands: 29-54, 136-174, 406-512 MHZz
The Bearcat 145XL s a 16 channel, programmable
scanner covering ten frequency bands. The unitfeatures
a bullt-in delay function that adds a three second delay
on all channels to prevent missed transmissions.

Bearcat” 175XL-SA

List price $279.95/CE price $156.95/SPECIAL
11-Band, 16 Channel ®» Weather Search
Priority control ® Search/Scan ® AC/DC
Bands: 29-54, 118-174, 406-512 MHz

The Bearcat 175XL has an automatic search feature to
locate new frequencies. Priority, lock out, delay and
scan speed are all included.

Regency® Informant™ Scanners
Frequency coverage:35-54, 136-174406-512 MHz
The new Regency Informant scanners cover virtu-
ally all the standard police, fire, emergency and
weather frequencies. These special scanners are
preprogrammed by state in the units memory. Just
pick a state and a category. The informant does the
rest. All Informant radios have a feature called
Turbo Scan™ toscanup to40 channels per second.
The INF1-SA is ideal for truckers and is only
$199.95. The new INF2-5A is a deluxe model and
has ham radio, a weather alert and other exciting
features built in for only $239.95, For base station
use, the INF5-SA i5 only $149.95 and for those
who canaffordthe best, the INF3-SAat $209.95, is
a state-of-the-art, receiver that spells out what
service you're listining to such as Military, Airphone,
Paging, State Police, Coast Guard or Press.

Regency® HX1500-SA

List price $369.95/CE price $179.95/SPECIAL
11-Band, 55 Channel ®* Handheld/Portable
Search ® Lockout ® Priority » Bank Select
Sidelit liquid crystal display ®* EAROM Memory

Direct Channel Access Featlure ® Scandelay
Bands 29-54 118-136. 144174, 406-420. 440-512 MHz

The new handheld Regency HX1500 scanner is
fully keyboard programmabile for the ultimate in
versatility. You can scan up to 55 channels at the
same time including the AM aircraft band. The LCD
display is even sidelit for night use. Includes belt
clip, flexible antenna and earphone. Operates on 8
1.2 Volt rechargeable Ni-cad batteries (not included).
Be sure to order batteries and battery charger from
the accessory list in this ad,

* % % Uniden Cordiess Phones & % *

A major consumer magazine did a comparison study on
cordless phones. The check points included clarity,
efficiency and price. Uniden was rated best buy.

XE300-SA Uniden Cordless Phone .. . . $69.95
XES500-SA Uniden Cordiess Phone with paging. . .. $84.95
XETO00-SA Uniden Cordless Phone with speaker .. $114.95

* %% Extended Warranty ram % %
i you purchase a scanner, CB, radar detector or cordiess
phone from any store in the U.S. or Canada within the last 30
days, you can get up to three years of extended warranty
service from Warrantech. This service extension plan begins
after the manufacturers warranty expires. Warrantech will
perform all necessary labor and will not charge for return
shipping. Extended warranties are non-refundable and apply
only to the original purchasar. Atwo year extended warranty on
a mobile or base scanneris $29.99 and three years is $39,99.
For handheld scannars, 2 years is $59.85 and 3 years is
$79.95. For radar detectors, two years is $29.95, For CB
radios, 2 years is $38.99. For cordless phones, 3 years is
$34.99. Order your warranty for your merchandise today.

OTHER RADIOS AND ACCESSORIES
NEW!BCS55XL-SA Bearcat 10channel scanner.,.$114.85
BC TOXLT-8A Bearcal 20 channel scanner ...... $169.95
R1090-SA Regencyd45ch scanner.. . CLOSEOUT $119.85
ZB80-SA Regency 80 ch. scanner ... CLOSEOUT $129.85
UC102-SA Regency VHF 2 ch. 1 Walt transceiver ... $117.95
BPS5-SA Regency 16 amp reg. power supply.... 516995
MAS549-SA Drop-in chargerfor HX12008 HX1500 ... 58495
MAS1B-SA Wall charger for HX1500 scanner ... $1495
MAS553-SA Carrying case for HX1500 scanner .... $19.85
MA257-SA Cigarette lightercordfor HX12/1500 ... §1995
MA917-SA Ni-Cad battery pack for HX1000/1200 . .. $34.85
BP205 Ni-Cad battery pack for BC200/BC100XLT...  $48.95

B-B-SA 1.2 V AA Ni-Cad batteries (set of eight) .. .. $17.95
FB-E-SA Frequency DirectoryforEastern U S A ... . $1485
FB-W-SA Frequency DirectoryforWestern US. A .. . $1485
ASD-SA Air Scan Directory ... .......oevvivinnn... 51495
SRF-SA Survival Radio Frequency Direclory....... £14.95

TSG-SA“Top Secret” Registryof U.S. Govt. Freq... .. $14.85
TIC-SA Techniques for Intercepting Comm...,.....$14.95
RRF-SA Railroad frequency directory.............. 51485
EEC-SA Embassy & Esplonage Communications ... $14.95
CIE-SA Covert Intelligenct, Elect. Eavesdropping ... $14.85
MFF-SA Midwest Federal Frequency directory ....$14.95
ABO-SA Magne! mount mobile scanner antenna. .. $35.95
ATO-SA Base station scannerantenna............. $35.95
USAMM-SA Mag mount VHF ant. w/ 12° cable.....$39.95
USAK-SA %" hole mount VHF ant. w/ 17" cable... . $35.95
USAK450-SA %" hole mount UHF ant. w/ 17 ' cable. .. $35.95
Add £3.00 shipping for all accessones ordered at the same time.
Add $7.00 shipping per radic and $3.00 per antenna

BUY WITH CONFIDENCE

To get the fastes! delivery from CE of any scanner,
send or phone your order directly to our Scanner
Distribution Center” Michigan residents please add4%
sales tax or supply your tax LD. number. Written pur-
chase orders are accepled from approved government
agencies and most well rated firms at a 10% surcharge
for net 10 billing. All sales are subject to availability,
acceptance and verification. All sales on accessories
are final. Prices, terms and specifications are subject to
change without notice. All prices are in U.S. dollars. Out
of stock items will be placed on backorder automatically
unless CE is instructed differently. A $5.00 additional
handling fee will be charged for all orders with a
merchandise total under $50.00. Shipments are F.O.B.
Ann Arbor, Michigan. No COD’s. Most products that we
sell have a manufacturers warranty. Free copies of
warranties on these products are available prior to
purchase by writing to CE. Non-certified checks require
bank clearance. Not responsible for typographical errors.

Mail orders to: Communications Electron-
ics” Box 1045, Ann Arbor, Michigan 48106
U.S.A. Add $7.00 per scanner for R.P.S./U.P.S.
ground shipping and handling in the continental
U.S.A For Canada, Puerto Rico, Hawaii, Alaska,
or APO/FPO delivery, shipping charges are
three times continental U.S. rates. lIf you have a
Discover, Visa or Master Card, you may call and
place a credit card order. Order toll-free in the
U.S. Dial B00-USA-SCAN. In Canada, order toll-
free by calling 800-221-3475. FAX anytime,
dial 313-971-6000. If you are outside the U.S.
orin Michigan dial 313-973-8888. Ordertoday.

Scanner Distribution Center™ and CE| logos are trade-
marks of Communications Electronics Inc.
t Bearcat is a registered trademark of Uniden Corporation.

t+ Regency and Turbo Scan are registered trademarks of
Regency Electronics Inc. AD #020288-5A

Copyright® 18988 Communications Electronics Inc.

For credit card orders call

1-800-USA-SCAN

2 COMMUNICATIONS
ELECTRONICS INC.
Consumer Products Division

P.O. Box 1045 [0 Ann Arbor, Michigan48106-1045 U.S.A.
For orders call 313-973-8888 or FAX 313-971-6000
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T en meters was alive and well with sig-
nals on August 12, 1987. The band even
included the signals propagated by meteor
scatter. The Perseids meteor shower took the
Novices by surprise. QSOs were incom-
plete—most stations didn't know “‘ping
mode’’ operation. Many stations later report-
ed that this type of propagation was complete-
ly new to them. Yet, meteor scatter can be a
useful tool to all operators interested in in-
creasing DX on this band. Meteor scatter can
make new states accessible.

Meteor showers occur at regular intervals
each year. Nature keeps a very reliable clock.
An almanac from any newsstand lists their
dates as well as the ARRL Handbook. The
1987 handbook lists the following four major
showers: Quadrantids (January 3), Arnetids

(June 7-8), Perseids (August 12-13), and
Geminids (December 12-13). Both major
and minor showers can help the experienced
operator make long-haul contacts. Summer
showers work best on a North-South path
and the Winter showers work best on an
East-West path at my QTH. Just experi-
ment and see which showers and directions
work out.

What It Takes

What kind of station does it take to operate
meteor scatter (MS)? The best afford-
able receiver and, if possible, a preamp. It
can mean the difference between a completed
contact or a near miss. MFJ and Palomar
make RF switching units that work well
for 10-meter meteor scatter and can handle

up to about 350 watts. A speaker with
audio filtering 1s an asset along with a good,
comfortable set of headphones. Enter the
world of weak signal work.

A meteor leaves a trail of ionized gas as it
travels through the ionosphere. This 1onized
trail reflects radio signals but is usable for a
very brief time. The better the receiver, the
longer the useful period of ionization. When
this column of ionization is lost, there is a
wait until another meteor enters the atmo-
sphere.

The transmitter should operate CW or SSB
with at least 100 watts output. CW is the most
effective mode for scatter work because of
the weak signals involved. Numerous Nov-
ices exercising their 10m phone privileges
are audible via 10 meter meteor scatter.

Table 12. Calendar of the main meteor showers
Dates of Comparative Transit

Start Maximum End Name rate* Time Elev
Jan 01 Jan 03 Jan 06 Quadrantids 6 09 90
Apr 19 Apr 21 Apr 24 April Lyrids 3 04 70
May 01 May 05 May 08 Eta Aquarids 3 08 40
Jun 10 Jun 16 Jun 21 June Lyrids 2 01 =L
Jun 17 Jun 20 Jun 26 Ophiuchids 2 23 20

Jul 10 Jul 26 Aug 15 Capricornids 2 01 20
Jul 15 Jul 27 Aug 15 Delta Aquarids 4 02 30

Jul 15 Jul 31 Aug 20 Pisces Australids 2 02 10
Jul 15 Jul 30 Aug 25 Alpha Capricornids 2 00 30
Jul 15 Aug 06 Aug 25 lota Aquarids 2 01 30
Jul 25 Aug 12 Aug 18 Perseids 5 06 80t
Aug 19 Aug 21 Aug 22 Chi Cygnids 1 21 90
Oct 16 Oct 21 Oct 26 Orionids 4 04 50
Oct 20 Nov 08 Nov 30 Taurids 3 01 60
Nov 07 Nov 09 Nov 11 ' 2 20 80t
Nov 15 Nov 17 Nov 19 Leonids 2 06 60
Dec 07 Dec 14 Dec 15 Geminids 5 02 70
Dec 17 Dec 22 Dec 24 Ursids 1 o8 60t
*Each step on the comparative rate scale represents a factor of 2.

tAbove northern horizon.

Table 1. Major meteor showers occur with predictable regulariry. Their dates can be found in the ARRL Handbook and almanacs.
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1988
CALLBOOKS

The “Flying Horse”
sets the standards

Continuing a 67 vyear tradition, we bring
you three new Callbooks for 1988.

The North American Callbook lists the calls,
names, and address information for 478,000
licensed radio amateurs in all countries of
North America, from Canada to Panama
including Greeniand, Bermuda, and the
Caribbean islands plus Hawaii and the
U.S. possessions.

The International Callbook lists 481,000
licensed radio amateurs in countries outside
North America. Its coverage includes South
America, Europe, Africa, Asia, and the
Pacific area (exclusive of Hawaii and the
LU.S. possessions).

The 1988 Callbook Supplement isa new idea
in Callbook updates, listing the activity in
both the North American and International
Callbooks., Published June 1, 1988, this
supplement will include thousands of new
licenses, address changes, and call sign
changes for the preceding 6 months.

The 1988 Callbooks will be published
December 1, 1987. See your dealer or order
now directly from the publisher.

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

$28.00
30.00

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

£30.00
32.00

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

SPECIAL OFFER

0 Both NLA., & International Callbooks
incl., shipping within USA $55.00
incl. shipping to foreign countries 60.00

& % #* # ® & &% % # % ® &

Ilinois residents please add 61:% tax.
All payments must be in U.S. funds.

“reallbook

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

-
Tel: (312) 234-6600 E E :_J
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BETTER FILTERS—BETTER PRICES!

Big ads are costly. Small ones don’t tell the whole
story but help us reduce prices of our lop-rated
FOX TANGO B-pole filters for Kenwood, Yaesu,
Drake, Heath, and Collins. Get full info by sending
an SASE for our complete Price List and Informa-
tion Sheets. Save 10% or more on all our filters, Or
order from our drop-in Super-Specials below.
Discounts apply only to present limited stock.
Check availability/order by phone. No COD's—
VISA/MC orders get priority. Shipping: US $5,
Canada $6, Other $13.

MODE BANDWIDTHS IF PRICE

=
-
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BRAND MODEL

YAESL FT-102 W (250, 40 ABEMHE 575 At
FT-10% 558 (2.1 &3 4xmg] 398 50 L]
FT-ynZDorear-2. 1 8k 45875 60 Dry
FT-SamTss W (S0 M 455 47E Sy
FT-200 {Termpa 1 CW [BO0OMF o S50 P
FT-20U7F iy 2 1 3 i) S $50 e
FTagh-ent1 558 i AT Rk 3B ™0 b LT

L IC-TRTESTHD OW  ([S00eT] 55 7. ] T

EENWO0D TEE2C [SOHPY KT taHE 135 5D vy
TSEXEDaly] W e | 55T 5o b

DHRAKE Rl 556 Bl vy 585 SaE iy

HEATH SE- A e e 1SS T S5 Ay
AN =i SSHEM BRI Y = B ] RET T

Improve your selectivity by filter cascading, or
by replacing your present aging filter with one of
narrower bandwidth. Like the ARRL, use the 9mHz
FT-301's for home-brew projects. Use the bargain
SB-104A CW for any Heath rig by changing one
crystal; instructions supplied.

14-year Fox Tango Newsletter Index—Req. $5, Now FREE
(with purchase of any filler for a Yaesu rig)

FOX TANGO CORPORATION

Box 15944, W. Palm Beach, FL 33416

Telephone: (305) 683-9587

CIRCLE 58 ON READER SERVICE CARD

HAM RADIO
SELF STUDY COURSE

wowonr $4Q95

Plus $2.00
shipping & handling

VISA/MasterCard Accepted

Prepare for the fantastic world of amateur
radio. Study at your leisure. No technical
background required. Entry level amateur
radio operators can now talk on the ten meter
band and FM repeaters. . .even link their ham
radio stations to the public telephone system
and personal computers. Privileges never
before available to the beginner! Complete
FCC license preparation course contains
everything you need to know to pass both the
written and Morse code examination in a very
short time. Written in easy-to-understand
language. Contains fully illustrated text book,
two long-play code learning cassettes, all 302
word-for-word FCC license test questions,
answers. . .and much more! You can't miss!
Sold with a 10 day money back guarantee.
Phone orders accepted. Dealer and classroom
instructor discounts available.

WSYI-VEC P.O. BOX #10101
Dallas, Texas 75207 - Tel: 817-461-6443

CALL FOR ORDERS

1(800) 231-3057

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

ALL ITEMS ARE GUARANTEED OR
SALES PRICE REFUNDED

lcom IC New :
Kenwood TH215A, TH25AT

cieeneree 1rades wanted
...... Trade in your old HT

Kenwood TS1408 — Call

Kenwood TS 1405 . Call for trade
New Kenwood TM-221A, 45W, mobde Call
ICOM 2BH/TTM -Call

lcom 761 AN | P |
Shure 444D 3. P U oAl 54 .95
Astatic MC321 Carlridge D104...........cccoccverevennn-- 12.00
Astatic D104C/TUP-9 \ 7200
Iscpole 144 MH2 44 95
Cushcraft 124-WB (146 MHz) .33.00
Bufternut HFEV, BO-10 vertical (12500
Hustier G7-144 11995
KLM HF World Class Senes Antennas Call Don
KLM KT-34A — 399 .00
NEW KLM 1.2-441 BX . 129.00
G5-RV . 44 00
Avanti AP151.3G on Glass Antenna ...36.00
Anteco 2M. 5/8, Mag. Mount, Comp ....25.00
Thousands of panel meters.......... 3.95up CALL
B5G0OA .. ... = e, BASE DL .....95.00
Aerovox 1000 plfS00 V feedthrough caps ..............1.95

Transformer 120 V Pri., 1050 V1A, (Sec. #18 Wire)50.00

100 mid/d50V Axial Cap ... bl cei el
8315P-PL259 Silverplate........... O TR A 1 1.25
82-61 N Male . ls A SE T TR 3.00
GE 614GB A TV 13.95
3-500Z ey T . 140.00
GE 12BY7A 7.00
eMJb 12.95
6KD6 12.95
AEA PK-232 with new WX FAX 299.00
Kantronics KPC i 149.00
AEA Packet Terminal Call
USED EQUIPMENT

All equipment, used, clean, with 90 day warranty and 30
day trial. Six months full trade against new equipment. Sale
price refunded it not sahshed.
Call for Iatest used gear
(800) 231-3057
TS-430S, TS-B30S, TS-520S, FT101E. and Collins

Porcelain 502 Guy Insulators (1/4)................... RS G .

POLICIES

Minimum order $10.00 Mastercard, VISA, or C.0.D_All
prices FOB Houston, except as noted. Prices subject 1o
change without notice. ltems subject to prior sale. Call any-
time to check the status of your order. Texas residents add
sales tax Al tems full factory warranty plus Madison
warranty

Bird and Belden products in stock. Call toc

MADISON

Electronics Supply

3621 FANNIN
HOUSTON, TEXAS 77004

- ﬁ__;
CIRCLE 25 ON READER SERVICE CARD
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Packet can be used on meteor scatter. Some
operators use 2m packet successfully, and
this mode has potential for 10m, too.

Most QSOs made via meteor scatter are
with skeds. The blind calling that occurred on
10 meters during the Perseids is a good
example of the need for skeds in meteor
shower activity.

Antennas

The subject of antennas and meteor scatter
is controversial. Some operators prefer to use
a non-directional antenna for receive and a
high gain antenna for transmit. The advan-
tage of using the same antenna for transmit
and receive i1s simple. Working skeds via
meteor scatter, operators must know relative
directions of the other stations. One antenna
insures listening in the exact direction of
transmission.

The high gain monoband beams that are on
the market today are good for meteor scatter.
Cushcraft, Create, KLM, and Hy-Gain
market monoband beams for 10 meters.
The higher the gain the better. Beam antennas
must get a minimum of 10 dB gain over a
dipole antenna to be successful with meteor
scatter.Quads are not satisfactory on meteor
scatter, but big wire antennas work well.  use
a 5.25 wavelength inverted L that operates
against 17,032 feet of buried radials.

The antenna should be in a clearing, or at
least above any nearby obstructions. A tilt
angle of 11 degrees works well on meteor
showers from this location with a beam.
However, when using a beam a slight tlt
upward will help, regardless of the exact an-
gle. It is possible to work stations on 10
meters (and 2 meters) with antennas at the 30’
level. Use the best feed line available like
Belden 9913. Low loss and high gain will
make a meteor scatter antenna system Suc-
cessful.

Verticals with a good radial system will
work on 10m meteor scatter, too. Here, the
gain of a beam is replaced with the efficiency
of a vertical operated against a big radial
system. It takes a lot of work to put down a
good radial system, and the vertical must be
in the clear. Using a vertical with less than 60
radials was largely unsuccessful.

A heavy duty power supply is essential
because transmitting for long periods is
the norm on some skeds. It is also helpful
to have a programmable keyer for CW con-
tacts.

Scheduling Contacts

Most meteor scatter operators make sched-
ules by checking the contest results (10 me-
ter) and writing these active 10 meter opera-
tors to ask for a sked. Some stations use
on-the-air contacts to arrange skeds. Others
use stations listed in 10-10 International’s
newsletter to obtain the calls of active 10
meter operators who might be interested in
a sked. The 10m meteor scatter gang is loose-
ly organized and does not yet have a list
of stations interested in this form of propa-
gation.

Once the date, time, and frequency have
been established, the operators must establish
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a transmitting and listening rota. Experi-
enced meteor scatter operators transmit in 15
second intervals. By established convention,
the station farthest west should transmit the
first 15 seconds of the minute, listen the sec-
ond, transmit the third period and listen the
fourth period. Operating discipline and atten-
tion to detail are essential for a successful
contact.

Also establish a time frame to keep the sked
gomg—generally for a maximum of 30 min-
utes if contact is unsuccessful. Have an accu-
rate clock in your shack set exactly with
WWYV, because timing is critical in meteor
scatter work.

“Contacts
are valid only
when both calls and
reports have been sent
and received.”’

Active 2m meteor scatter operators are
good sources of information on the best
scheduling times and related activities. Accu-
rate activity logs are essential for meteor scat-
ter predictions. Always keep track of at-
tempted schedules. transmission times and
directions, and any stations heard but not
necessarily worked. These activity logs will
ultimately serve as the basis for reliable scat-
ter propagation predictions, and more suc-
cessful contacts will follow.

Naturally, most meteor scatter opportuni-
ties occur at the peaks of respective meteor
showers. The date of a shower’s peak can be
found in the references listed previously. Try
to arrange a sked or two prior to the peak
dates. Meteor debris preceding the main
body of the shower will frequently cause
enough ionization to allow successful con-
tacts. It takes a long time to complete this type
of contact, since the periods of ionization are
short (1-3 seconds), and many minutes can
pass before another period occurs.

Speak quickly during SSB contacts, or send
as quickly as possible with CW. Fifteen sec-
onds 1s not a lot of time to convey informa-
tion. Then listen. Listening is paramount in
weak signal work.

Signal Reporting

During the actual contact, signal reports
may be given in one of two ways. The first
1s to report as usual with information to
the station about his signal strength or, if on
CW, about the RST. The second way is
to tell the other station how long the meteor
burst lasts. (83 = 3 seconds, etc.). The
two stations operating the sked should agree
upon their reporting system—most 10m oper-
ators use signal strength reports because

bursts on ten meters last longer than on the
VHF bands.

Sample sked: NY station—agreed on signal
strength reports; sked run on 28.392 at

1230Z UTC on October 21; operator farthest
west transmits first on USB; sked will end at
1300Z UTC unless signals are being copied
(if so, until 1330Z).

Sample first 15 seconds: ““W2.. .this is
WBSKYK (repeat as often as possible in 15
seconds). Over."" Listen during the next 15
second period, and the W2 will transmit the
same. If 1 copied the W2, then during the
third 15 second segment I will send, *‘This is
WBSKYK, S7, §7, §7 (repeat his report for
15 seconds). Over."" If the W2 has copied, he
will send my report as I sent his for a 15
second interval. If he had not copied my re-
port, he would call me rather than send a
report. Don’t waste the burst time by sending
unnecessary information,

In the first or third time frame never send a
report until calls are copied. In the second or
fourth ime frame, never send a report as
copied. Now, if I have copied his report, |
acknowledge rhar report by sending ““This
1Is WBSKYK, Roger, Roger, Roger,” for
15 seconds. Contacts are valid only when
both calls and reports have been sent and
received.

Always QSL as soon as possible after a
meteor scatter QSO. Meteor scatter operators
have established a certain protocol for QSL
exchanges, which depends on who requested
the schedule. The station requesting the sked
should be sure to enclose an SASE with the
QSL card. Always let the station that request-
ed the sked QSL first, and respond to his QSL
in a imely manner.

“Listening
is paramount in
weak signal
work. "’

A Wrap-up

Meteor scatter is not the place to discuss
antennas, rigs, or chat. A QS0 can be as short
as a few seconds. Meteor scatter is for sharp
operators and those who want to acquire op-
erating skill. The QSOs will appear difficult
at first, but the experienced operators are
eager to share their knowledge with those
who want to learn. They like to spin tales
about that long-ago shower. Patience is es-
sential—few QSOs go as smoothly as the ex-
ample.

If you need help, drop me a line and an
SASE. May all your bursts be long.

Larry Jones WB5SKYK is an enthusiastic MS
operator who wants to encourage others to

enhance rthis skill. He can be reached at Route
12, Box 139C, Laurel MS 39440.



THE MOST AFFORDABLE GaAs FET PREAMPS , HIGH-SPEED
REPEATER at a fraction of the cost of DIGITAL RF
comparable units! LINKS

ALSO HAS THE MOST IMPRESSIVE

PERFORMANCE FEATURES 100 @ walon @ long teie e
= imple, reliable, | ost
(AND GIVES THEM TO raun;;ranomp EQUIPMENT)) Sy baud PACKET NETWORKING

system. Now you've got it! Our
KIT, ONLY $875 new MO-96 MODEM and direct
wirep $975 FSK Transmitters and Receivers

for 220 or 440 MHz interface
directly with most TNC's. Fast
diode switched PA's output 15
or 50W. Call for complete info
on the rl;ht system for your

VHF OR UHF

Wired/tested

FEATURES:
* SENSITIVITY SECOND TO NONE! GaAsFET front end on vhf
models gives 12dB SINAD of @.12uV (vhf), 0.15uV (220). UHF model
0.25uV std, 0.1uV with optional helical resonator preamp.
*SELECTIVITY THAT CAN'T BE BEAT! Both 8-pole xtal filter &
ceramic filter for > 100dB at only + 12kHz. Helical resonator front
end to combat desense & intermod.

*CLEAN, STABLE TRANSMITTER, up to 18W output standard: 50W
with accessory power amplifier.

*FCC TYPE ACCEPTED for commercial high band and uhf.
*Courtesy beep, field-programmable CWID, flutter-proof squeich,
automatic frequency control to compensate for off-frequency trans-
mitters (all standard features).

*Full range of options available, such as autopatch, phone line or
radio remote control, sub-audible tones, duplexers.

HIGH PERFORMANCE TRANSMITTERS

FEATURES:
*Very Low Noise: 0.7dB VHF, @.8dB UHF

*High Gain: 13-20dB, depending on frequency
*Wide Dynamic Range: to resist overload
*Stable: new-type dual-gate GaAs FET

* Specify tuning range desired: 26-30, 46-56,
137-150, 150-172. 210-230, 400-470, or
800-960 MH:z.

*COR-3 Kit. Control ckts and
audio mixers needed to make a

LNW -(*)
repeater. Tail & time-out timers,

MINIATURE local spkr ampl, courtesy beep
iy BAAS FET W s e

*CWID Kit. Field programmable,

1 o il
w
l p RIS FRAFEI PSRl o 6 o & 4 & 4 =

& RECEIVERS FOR REPEATERS IR o PR
AUDIO & DIGITAL LINKS, TELEMETRY, ETC. Wit § CONTROLLER Kit. Full 16 digits,
sagmm switches 5 functions, toll call

restrictor, programmable, much
more. Great for selective calling
v (e R e $79
*AP-3 AUTOPATCH Kit. Use
with above for repeater auto-
patch. Reverse patch and phone
line remote controlstd. ... $79
*AP-2 SIMPLEX AUTOPATCH
TIMING BOARD Kit. Use with
above for simplex autopatch

o PR o e ond

GaAs FET Preamp

similar to LNG, except designed for low cost
& small size. Only 5/8"W x 1-5/8°L x 3/4"H.
Easily mounts in many radios.

* Specify tuning range desired: 25-35, 35-55,
55-90, 80-120, 120-150, 150-200, 200-270,
or 400-500 MHz.

*FM EXCITERS:
Kits $99, W/t $179. 2W
continuous duty. TCXO &
xtal oven options available.
*TAS51 for 10M, 6M, 2M,
150-174, 220 MHz.
*TA451 for uhf. }
FCC type accepted for commercial bmds
*Call for latest information on 900 MHz transmitters.

*VHF & UHF AMPLIFIERS. For FM, SSB, ATV. Output from 10
to 50 Watts. Several models, kits starting at $79.

*MO-202 FSK DATA

IN-LINE MODULATOR Kit. Run up to

PREAMP 1200 baud digital signals

through any fm transmitter with

full handshakes. Radio link

*R144/R220 FM RECEIVERS for 2M, onLY $79’Idt. computers, telemetry gear,
150-174,0r 220 MHz. GaAs FET $99 Wired/tested ey o MLCE NN, | f $39

*DE-202 FSK DATA
DEMODULATOR Kit for rcvr end
ORI s e $39

front end, @.12uV sensitivity!
Both crystal & ceramic
filters plus helical resonator

GaAs FET Preamp with features similar to LNG

senes, except automatically switches out of
line during transmit. Use with base or mobile

front end for exceptional , RECEIVING
selectivity: > 100dB at + 12kHz transceivers up to 25W. CONVERTERS
(best available anywhere)! *Specify tuning range desired: 120-175.

Flutter-proof squelch. AFC tracks 200-240, or 400-500 MHz.

drifting transmitters.

Kit$149 wit$229.
*R451 UHF FM RCVR. Similar to above. Tuned line front end,
0.25uV sens. (0.1uV with optional hel, res. preamp). Kit $149,
wit $229,
~ *R901 FM RCVR FOR 900 MHZ. Triple-conversion, GaAs FET front
end, @.2uVsens. Kit$169, wit $259.

*R76 ECONOMY VHF FM RCVR for 10M, 6M, 2M, 220. Without hel
res or afc. Kitsonly $129,
*Weather satellite & AM Aircraft receivers also avail.

HELICAL RESONATOR
PREAMPS

Low-noise preamps with helical resonators
reduce intermod & cross-band interference in
critical applications.

MODEL HRA+{*), $49 vhf, $84 uhf.

* Specify tuning range desired: 143-150, 150-

VHF - 135138
MODELS 145-147  28-30
Kit with Case §59 145148 28-30
MitlessCase  $38 32033,
Wired wicase  $89

UHF MODELS """""'m ot
“iﬂhﬂﬂl m A33-438 144-148
Kit less Case $49 43&;:: :l:u;:
Wired w/case $39 ; i gan

902-928
202-833 430480

158, 158-162, 162-174, 213-233. 420-450, See catalog for full line of 2w
FCC TYPE-ACCEPTED TRANSMITTERS & RECEIVERS AVAILABLE €50.465. or 485475 Mi converters for vif & uhf. Kits only $79.
FOR HIGH-BAND AND UHF. CALL FOR DETAILS. Linear Ampiifiers avail. up to 50 w.

* Send $1 for 36 page catalog by return mail. Our g 25th Anniversary
(Send $2.00 or 4 IRC's for overseas mailing) l,am ron’cs ’nc.

*Order by phone or mail * Min $3 S & H per order

65-J MOUL ROAD*HILTON NY 14468-9535
elUse Visa, Mastercard, Check, or UPS COD. Phone:716-392-9430 namtronics* is a registered trademark




73 Review by Arliss Thompson W7XU

Number 10 on your Feedback card

Larsen HT Antenna Review

Photo A. (From left to right.) Kenwood TR-
2500 handheld 2m transceiver with stock rub-
ber-duckie, stout helical, standard rubber-
duckie replacement, helical quarterwave,
full-size Y-wave, and collapsed Y2-wave.

ham often considers replacing the rub-

ber-ducky that came with his handie-
talkie with something that has better perform-
ance or a more compact size. What gain do
these high performance models actually
have? On the other side, how far down does
communication effectiveness go with a "'stub-
by-duck?” Are they worth the extra money?

Trip to Larsen

| had the opportunity to visit Larsen Elec-
tronics, in Vancouver, Washington, and
toured the facilities with Jim Villasana. (The
making of the antennas alone is worthy of an
article.) This visit ended with the loan of four
Kulduckie antennas (KD4-144, KD4-144-ST,
KD4-144-HQ, and KD14-2M-HW) plus a
BNCQ Va-wave (Photo A).

These 5 models well represent what's avail-
able on the amateur market for replacement
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Larsen Electronics Inc.
11611 NE 50th Ave., PO Box 1799

Vancouver WA 98668

Price Class: KD4-144 Ya-wave Rubber Duck $9
KD4-144-ST “Stubby”” 39

KD4-144-HQ Ya-wave Collapsible $12

KD14-2M-HW  1%-wave Collapsible $18

BNCQ Va-wave BNC Male connector $8

HT antennas, ranging from the KD4-144-ST
stout helical to the KD14-2M-HW collapsible
half-wave.

Two-Part Test

The comparisons involved two types of
tests. The first sought quantitative (dB) com-
parisons of a given model to Kenwood's TR-
2500 stock rubber-duckie. The second part of
the test investigated the relative gain of the
antennas under typical operating conditions.

Testing

A large, fiat area of farmland served as the
test range. The receive system consisted of a
3-element vertically-polarized yagi mounted
approximately one wavelength above ground,
a two-meter receive converter; a Kenwood TS-
130S HF transceiver; and an attenuation box
calibrated in 1-db steps. This was the receive
system. The transmitter was a Kenwood TH-
2500 outfitted located a few hundred feet from
the receiver. The HT was held in position atop
a wooden stepladder during the tests. This
allowed normal (i.e. head-level) transceiver
use, and reduced variations in signal strength
due to movement. These conditions were defi-
nitely not equivalent to an antenna test range.
The reader shouldn’t view these results as
gospel. They were in line, however, with theo-
retical values.

The Results

See the results in Table 1. Using the col-
lapsible KD14-2M-HW '2-wavelength anten-
na as a standard, a BNCQ full-size Va-wave
was about 3 dB weaker. | obtained the same
result with a model (KD4-144-HQ) that uses a
part helical and part Ya-wave construction
(sometimes known as a rubber-duckie with a
“stinger”’). In theory the full-size antenna is
more efficient.

The standard Larsen helical antenna (KD4-
144) and the stock Kenwood antenna gave
identical results at 6 dB down from the 42-
wavelength antenna. The stubby KD4-144-ST
was an additional 3 db in signal strength below

the ordinary rubber duck, or 9 db weaker than
the z-wave. These results are in fairly good
agreement with measured and theoretical
values (also shown in Table 1) for similar an-
tennas that appear in the RSGB VHF/UHF
Manual and in Reynold's article ('The %-
wavelength antenna mystique”’) in the
ARRL's Antenna Compendium.

Below is an operational discussion of each
antenna.

Stubby Duck

1) This is the smallest antenna of the lot. It
has an overall length of 4-7.16 inches (a stan-
dard rubber duck is about 7-%2 inches long),
and a diameter just a hair under 'z-inch. Ex-
pect a signal roughly 3 dB down from a regular
antenna. Around-town repeater operation,
however, showed no difference between this
antenna and the stock antenna. On somewhat
more distant repeaters, the short anienna was
a bit more sensitive to location than the regu-
lar duckie. There were no instances, however,
when the stock antenna allowed access to a
repeater that the stubby couldn’t hit.

KD4-144

The HT's standard antenna and the Larsen
equivalent gave identical results. The Larsen
exhibited only a slightly better SWR at reso-
nance than the Kenwood unit. Note that for
antennas of this kind, even with differences in
quality of materials and workmanship, one is
as good as the other. Both are 510 6 db weaker
than the Y2-wave antenna described later, but
are less than 20 percent of the larger anten-
na's length. This represents a very reason-
able compromise between size and perfor-
mance with a handheld radio and antenna.

Helical Yz-wave “*Extended Duckie’

Some hams swear by this antenna, shown
with the other antennas in Photo A. The ver-
sion tested was 3 inches longer than the stan-
dard rubber duck and provided about a 3 dB
increase in signal strength relative to that an-

Continued on page 78
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/3 Book Review

A to Z, RFlI,
and Transformers

Three Definitive Radio References
reviewed by Larry Antonuk WB9RRT

The Technology Dictionary
edited by Charles Battle

Master Publishing, Inc. 1987

6" x 9", softbound, 174 pages, $6

New on the shelves at Radio Shack these days is
The Technology Dictionary , a paperback meant to
keep the ‘‘business, school, or home abreast of
meaning of terms of the leading-edge technolo-
gies™”. The dictionary contains 2500 current and
not-so-current terms— 150 of them illustrated with
line drawings or photographs.

Covering everything from Abacus to Zero Sup-
pression, the book leans heavily toward the com-
puter and telephone installation fields. Amateur
radio operators will find their hobby has, for the
most part, been neglected. Terms like CTCSS,
repeater, RF link, and handheld are missing. CW
or PL are defined, although somewhat misleading-
ly. However, these deficiencies are more than
made up for by the broad coverage of the computer
and digital logic fields.

Rather than cluttering up the text with all the
possible acronyms used in the electronics field
(DPDT - See also Double Pole Double Throw), the
editor chose to devote six pages in the front of the
book to **Abbreviations, Acronyms, and Sym-
bols™". If the acronym is listed, it's a simple matter
to look up the corresponding term in the dictionary
section of the book.

The Technology Dictionary does its job well.
Who uses a dictionary like this? The back cover
lists “*the layman, technician, professional, engi-
neer, or persons just being introduced to the tech-
nology"’. The definitions read like test answers in
EE 10]l—enough to show that you know what
they 're talking about, but not enough to prove that
you really understand the concept.

Let's say you re at lunch with the boys, and the
conversation swings over to “‘epitaxial transis-
tors’". You flip through The Technology Dic-
tionary and find that an epitaxial transistor is
simply *‘a transistor having a layer of crystalline
material deposited on the original substrate materi-
al and oriented in the same way as the onginal
substrate”’. Hmmmm. Does this mean that you can
now leap into the discussion? Ask intelligent ques-
tions? Why do you eat lunch with people like that
anyway"”

A little knowledge may be a dangerous thing, but
where else can you get dangerous for six bucks?
The Technology Dictionary will make a great
stocking stuffer for the electronic newcomer, col-
lege student, or buzzword enthusiast.

Radio Frequency Interference

edited by C.L. Hutchinson and M. B. Kaczynski
The American Relay League, Inc. 1987.

8" x 11", softbound, 75 pages, $4

The complete title of this work is Radio Frequen-
cy Interference, How To Identify and Cure It. This
aptly sums up the contents of the manual. Every
facet of the RFI problem is covered in detail.

The early chapters deal with the history of radio
interference (would you believe as early as 19257).
Diplomatic concerns are given thorough treatment:
the importance of an RFI committee, how to deal
with the offended parties, and how to deal with the
FCC, if necessary.

Recognizing the source of the noise is sometimes
the most difficult part of the process. Two major
categories cover various sources of RFI: inter-
ference ro hams, and interference from hams to
consumers. Once we understand the source of RF1,
we can attempt to solve the problem. Practically
every imaginable source of interference is covered.
CB radios, ham transmitters, power lines, electric
motors, water heaters—all with specific informa-
tion On noise SUppression.

The highlights of the book are found in the **Ad-
ditional Sources of Assistance and Information™
section. First i1s an address hist of consumer elec-
tronics manufacturers, with a short description of
how they handle RF1 complaints. Next comes a
bibliography of published material available on the
RFI topic. The manual is finished off with a section
on the available high-pass, low-pass, and power
line interference filters. Attenuation figures and
fourteen pages of frequency response graphs are
given, all by brand name. This last feature will be
of great use to anyone in need of a filter; all the
research has been done!

Radio Frequency Interference is lacking in only
one department, home and automotive computers.
(Possibly saved for another publication?) At any
rate, four dollars spent on this manual could save
countless hours and untold aggravation. At less

than the price of a movie ticket, it belongs on every
ham’s bookshelf.

Transmission Line Tranformers

by Jerry Sevick, W2FMI

The American Radio Relay League, Inc. 1987
6" x 9", hardcover, 132 pages, $10

In the preface, W2FMI gives us a hint as to the
tone of his handbook. The author states that, while
doing research on transmission line transformer
theory, he came to the point where he could either
have written six to eight research papers or pub-
lished them all as a book. He decided on the book.

Transmission Line Transformers certainly reads
better than the average research paper, but it's not
exactly light reading. The book will be quite enjoy-
able, however, to those hams mainly interested in
RF and antenna design, since it represents the first
rigorous study of the various design parameters
used with these devices.

starting with a short history of the transmission
line transformer, the author gives a complete math-
ematical analysis of the derivation of the unit. In-
formation on how to design and build the various
types of transformers follows, classified by appli-
cation and impedance ratios. Complete chapters
are devoted to baluns and to matenals and power
ratings. The final chapters concern simple home-
brew test equipment used to test and refine devices
built in the workshop. Photographs, schematics,
and graphs are generously spread throughout the
text, making the book much more readable and
understandable.

While not a research paper, neither is this a
cookbook. If you need a transformer for a specific
application, you won’t find directions on how to
wind it. You will learn how to design it, however, a
more tume-consuming, but certamnly a more re-
warding approach. And once you've wound your
coil, hooked it up, and it doesn’t work (!), you'll be
better prepared to figure out why.

As impressive as it looks on the coffee table,
Transmission Line Transformers may be somewhat
beyond non-technical hams. For the hard-core RF
types, W2FMI has come up with a reference work
that will find its place next to The Antenna Book ,
The Handbook , and Solid State Design , well used,

dog-eared, and always within reach .|
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he removable whip antenna may seem at

first a necessary evil. It often needs re-
moval before driving the car in and out of a
garage. Another factor is frequent vandalism
in shopping mall parking lots. It's a lot cheap-
er to remove the whip antenna and put it in the
trunk than to repeatedly replace bent, broken,
or stolen whip antennas.

Because removing this antenna was soin-
convenient, however, | investigated the feasi-
bility of using a 12-volt AM/FM/CB power
antenna. After all, the two-meter band 1s very
close to the Sth harmonic of 27 MHz.

In the spring of 1979, my car was equipped
with a Harada Model TW-85 power antenna
designed for AM/FM/CB. A Leader model
LAC-897 two-meter antenna matcher with
butlt-in SWR/Power meter plugged in be-
tween the transceiver and the AM/FM/CB
power antenna. The power antenna worked
great. I soon installed a auplicate antenna on
the rear fender and permanently connected to
it a home-brew matcher, similar to the LAC-
897 circuit.

Field strength readings at several points
around a 360-degree circle showed virtually
no difference between the power antenna and
the %-wave base-loaded whip mounted in the
same hole on the rear fender.

This system performed very well after in-
stallation on a new car in 1982, and July 1987
saw the system on yet another new car. The
car dealer wanted to keep the power antenna
on the trade-in, however, because a hole plug
in the rear fender wouldn't look nice.

Using the MT-2

A Harada Model MT-2 AM/FM/CB pow-
er antenna went on the rear fender of the new
car. It extends 42 inches above the fender in
the raised position, like the previous model.
This easily clears the garage door opening.

A little more experimenting on the current
system showed that an even simpler matcher
works perfectly. (See Figure 1.)
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The transceiver is a Kenwood TM-2530A
with a rated RF power output of 25 watlts.
After 10 minutes of continuous-transmit op-
eration, the top loading coil in the antenna
doesn’t even get warm. (For high power,

however, increase power in incremental
steps and check for heating. Harada doesn’t

furnish RF power handling capabilities of

their AM/FM/CB antennas.)

The MT-2 antenna comes with a 59-inch
length of RG-38/U and a Motorola-type male
connector. Since this length of coax works

Iva‘ T. Lggenzen W4JC
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Fig, 1.
The parts list includes:

J1 S0-239 socket
J2 Motorola-type socket
Alternative: SO-239 and a
otorola-to-PL-259 adaptor)
C1 15 pF air variable capacitor
{ungruunded rotor)
C2 15 pF air variable capacitor

a for Two Meters
*fkwad%fmmfzﬁfii

perfectly well with the simple matcher shown
above, there is no point in shortening it to
save a few tenths of a dB. and possibly run
into unpredictable changes in impedance
matching.

The aluminum chassis box enclosing the
matcher 1s approximately 2 x 2 x 4 inches
with an SO-239 socket at the input and a
Motorola-type female socket at the output.
This prevents inadvertent reversal when
making connections to the SWR meter and
to the antenna. The SWR meter is a $20
generic Ham/CB type. approximately 2 x 2 x
5 inches.

For mounting ease on the car trunk, con-
nect the SWR meter to the matcher side by
side, using two M-359 right-angle adaptors
and a double PL-259 adaptor. Mount the in-
put SO-239 socket close to the edge on the
end of the chassis box so the adaptor connec-
tors will reach the two units. One or two
home-made S-hooks made from heavy alu-
minum clothesline wire permits hanging the
SWR meter/matcher on the fiberboard trunk
liner.

The SWR is practically 1:1 with the plates
of both capacitors approximately half-
meshed. Comparative field strength readings
are virtually equal to those of a base-loaded
Y-wave whip.

One switch mounted near the transceiver
turns the two meter ng on and raises the
antenna. This antenna will cost more than a
regular whip antenna, but the no-nonsense
convenience and operational effectiveness of
this setup is a real pleasure.Efi

The author began his engineering career in
1933, working in commercial communica-
nions and broadcasting until joining the FCC
in 1940, He retired in 1973 after service as
Chief of the Monitoring Systems Division and
Acting Deputy Chief of the Field Engineering
Bureau. You can write to him ar 320 Artemis
Bivd., Merritt Island, FI. 32953.
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Technology Can Put You in a High-Paying
Career as an In-Demand Design Technician

The best jobs in electronics today go to the electronics, you can succeed with NRI tr.u.rmg

people who have the skills to think and work ~ You start with the basics,

creatively. Conceive and design circuits and then rapidly build on T TRy

equipment. Initiate ideas and carry them them to master advanced |
. Now NRI can help you be one of electronics concepts.

these people—design technicans who NRI Circuit Designer
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NRI’s Electronic Design Techonology On Experience
course starts you with the fundamentals and The heart of your lab training is the
builds from there to prepare you for an exclusive NRI Circuit Designer you build.
electronics career with real growth potential! It's 2 totally unique instrument with full
: : breadboarding capability, built-in multiple
No Previous Experience Necessary S mpphrs. sl inalsdicrion Sienl

Even if you've never had any generator for circuit testing. Fast, simple

NRI School of Electronics, 3939 Wisconsin
Avenue, Washington, DC 20016.
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construction, component evaluation,
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shooting . . . a TH0 calculator for fast,
accurale computations. . . and 3 %
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Please send information about NRI training
Send for FREE Catalog in Electronic Design Technology.
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New PK-232 Breakthrough

Six Digital Modes - Including Weather FAX
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$379.95 AEA RETAIL

Your home computer (or even a simple terminal)
can be used for radio data communication in Six
different modes. Any RS-232 compatible com-
puter or terminal can be connected directly to the
PK-232, which interfaces with your transceiver.
The only program needed is a simple terminal pro-
gram, like those used with telephone modems,
allowing the computer to be used as a data ter-
minal. All signal processing, protocol, and
decoding software is in ROM in the PK-232.

The PK-232 also includes a no compromise
VHF/HFICW modem with an eight pole bandpass
filter, four pole discriminator, and 5 pole post
detection low pass filter. Experienced HF
Packeteers are reporting the PK-232 to have the
best Packet modem available.

Operation of the PK-232 is a breeze, with
twenty-one front panel indicators for constant

A new software enhancement
makes the AEA PK-232 the only
amateur data controller to offer
six transmit/receive modes in a
single unit.

* Morse Code

* Baudot (RTTY)
* ASCII

* AMTOR

* Packet

* Weather FAX

status and mode indication. The 240 page manual
includes a “quick start’ section for easy connec-
tion and complete documentation including
schematics. Two identical back panel radio ports
mean either your VHF or HF radio can be selected
with a front panel switch. Other back panel con-
nections include external modem disconnect,
FSK and Scope Outputs, CW keying jacks, and
RS-232 terminal interface.

The RS-232 connector is also used for attaching
any Epson graphics compatible parallel printer for
printing Weather Fax. Weather maps and satellite
photos, like the one in this ad, can be printed in
your shack.

Contact your local AEA dealer today for more
information about the one unit that gives you six
modes for one low price, the PK-232.

ﬂ\ Brings you the Breakthrough

2006-196th St. SW
Lynnwood, WA 98036
(206) 775-7373

Circle No. 315 on Reader Action Card
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World Systems Engineering Co., Lid.
c/o Naval Electronics, Inc.

5417 Jetview Circle

Tampa FL 33634

Price Class: $349

Photo A. World System’s Electronics WP-
727DX 2m/70cm docking booster, which
accommodates five recent makes of Yaesu
HTs.

Ters may recall the Yaesu FT-727R 2m/

70cm dual-band handie review in the De-
cember issue. The items reviewed here con-
vert the FT-727 into a 18W/25W dual-band
mobile station!

THE POWER BOOSTERS

Worid Systems Engineering’'s WP-727DX
Docking Booster can be used with the Yaesu
FT-203, -703R, -209, -709, and -727 HTs. The
“boosted” HT in this review is the Yaesu
727R dual-band handie. It is an attractive and
compact unit: 28 matte black aluminum case
measuring 6" wide x 472" tall x 2" deep. The
2" wide door mounting brace fits over the door
panel between the inside face and the door
window. The test vehicle was a Dodge Colt on
whose door panel the booster fit perfectly.

The FT-727DX is a straightforward piece of
gear. There are only two switches. One is a
three-position toggle to switch the unit be-

by Bryan Hastings KAIHY

WSE WP-727DX Docking Booster
and Com-Rad CR2/4A
Dual-band Antenna

Com-Rad Industries

1635 West River Rd.

PO Box 554

Grand Island NY 14072-0554
Price Class: $55

Photo B. Com-Rad’s CR2/4A 2m/70cm mo-
bile antenna. Shown here with the mag-
mount, it stands only 4" high.

tween high power, low power, and off. The
other is a toggle to switch in the GaAsFET
receiver pre-amp. The low-power setting
switches the power amp out-of-line. Three
LEDs, located on the top panel along with the
swilches, indicate power, pre-amp activation,
and transmit mode.

RF power into the booster enters through a
male BNC connector, and RF goes out to the
antenna via an SO-239. There is a small mike-
hanger bracket on the front panel. That, plus
the 13.8V power cable, is all there isto it! The
booster automatically selects the operating
band and transmit/receive mode.

A Brief Look Inside

The components are sensibly mounted on a
glass epoxy board, with heat-sensitive compo-
nents on the lower, somewhat cooler, half of
the vertical board. The solid-state final amp, a
Toshiba S-AUS3, is mounted on the left panel,
looking at the front of the unit. The review unit
mounted on the Colt passenger door panel,
which positioned the final amp heatsink right
in front of the car’s air vent. Care was required
when using the car heater to allow the sink
adequate dissipation.

Operation

Mounting the FT-727 HT is also very sim-
ple—just remove the battery pack and slide it
on the gray track. WSE should consider in-
stalling a securing bracket to bind the rig to the

Number 12 on your Feedback card

booster, because the 727 slid off a few times
during the two-month operating period.

The ““manual’ is a single photocopied
sheet, and it lists the booster’s features, speci-
fications, and operating cautions. The instruc-
tion sheet also shows a diagram of the top
control panel and a photocopy of a photo of
the 727 installed in the booster. There are no
schematic or troubleshooting guides.

The booster didn't give a whit of trouble
during its two months of casual use. The RF-
sensed switching hardly slowed down even at
times when the car's air temperature was near
freezing. Signal reports were always Q-5
when solid into the repeater.

The booster in conjunction with the Unten-
na enabled me to regularly key up repeaters
up to 50 miles away. On a recent trip from
Ottawa to Montreal, | had solid access for 90
miles of the 120-mile distance to a repeater
located halfway between the cities. On a previ-
ous trip along the same route, a 10-watt unit
with a % "-wave base-loaded whip gave solid
access only 30 miles on either side of the
repeater,

The GaAsFET preamp made a distinct dif-
ference in signal reception. S-6 signals be-
came S-8 to S-9 with the preamp switched in.

A Bird Wattmeter and dummy load proved
useful to measure power out of the booster on
the high power setting for the two bands. At a
hair under 14 VDC, 2m output was 28 watts,
and 70cm output was 13 watts.

A problem could arise from the power line
fuse in-line too close to the booster (a foot from
the unit). More often than expected, the the
DC-line insulation wears away at friction
points, often on the metal edge of the car’s
firewall hole, through which the lines pass.
The fuse should be as close as possible to the
positive battery terminal to prevent shorting
the battery. Check this potential hazard by
putting another fuse in the positive line near
the battery's ““+" terminal.

THE "“UNTENNA"'

The Untenna was sitting at home on the
coffee table home when a friend dropped by
and, viewing this curious object on the table,
commented on what a nice piece of abstract
metal sculpture it was! It reminded another
friend of an imcomplete heating element for
an electric stove.

Clearly, the CR2/4A looks like anything but
an antenna. It consists of two broad, flat,
curved metal elements. It has a maximum di-
ameter of 7 inches and, including the mag-
mount, stands only 4z inches high. It's hard
to imagine that this little antenna’s perform-
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Fig. 1. WSE WP-727DX Docking Booster
Specifications.

ance actually rivals that of a Ya-wave vertical!
See the sidebar for a little theory on this low-
profile antenna.

Antenna Set-Up and Tuning

Setting up the antenna takes just a few min-
utes, once fluent with the procedure (Refer to
Photo B).

Fig. 2. Com-Rad CR2/4A Dual Band Antenna
Specifications.

The antenna mounts on the roof of the
car, with the SO-239 connector aimed rear-
ward so wind doesn't force moisture into it,
Connect the antenna to the rig with an SWR
meter in-line for the desired bands.

First tune the impedance-matching lug,
which slides along the groove in the element.
This is factory set, so this tune can usually be

Directional-discontinuity ring-radiator antennas first captured engineers’ interests in the
early 1960s. Most of the early studies involved new designs for small, vertically pularlzad

- omnidirectional HF antennas, but the theory applies to VHF radiators, also.
Vertical antennas are desirable for general purpose mmmunmatimm,m ﬂw offer

omnidirectional radiation patterns. A grounded quarterwave antenna has very good radia-
tion efficiency, since its radiation resistance is greater than any electrical loss due to

‘conductor resistance. Shortened verticals that use loading coils to restore resonance

-mmmmﬁmammmmm A

short antenna has less surface area (aperture) with which to radiate. .
One way to shorten the vertical height of an antenna is to lay it on itasida Thaﬂnﬂﬁ

‘antenna does just that, yet the circular radiating surface area (aperture size) is the same as
that of a full-height quarterwave antenna. ammaﬂﬂmmﬁmiﬂhﬂhﬂsm

with a DDRR.

DDHHMMHWMMW Ammﬁmamnw

ference of one quarter wavelength has a diameter of approximately 0.078\A. For the two

- meter band, the diameter is approximately 6'2”. The antenna’s natural resonance is
WWWWMMW&.WMW@EMMEW;

- wavelength. ’
“ Thaaranhatweenthanlrctﬂarconductorandground planaforlmacuwad

e Y

region or “slot. "mmmmmmmammmmmnm&mum |

Strictly speaking, the DDRR is a type of transmission line radiator, like a slotted waveguide.

‘The horizontally polarized wave, which arises from the current flowing in the ring itself,
combines with the complementary current image to cancel out all horizontal radiation. The

‘vertically polarized radiation arises from the countinuous chanwofﬁracﬁun. or discontinu-
ity, of the slot as it curves around.

The radiation pattern of a theoretical DDRR looks very much like a dipnlu s “dmhnut
pattern. In the azimuthal plane the pattern is circularly symmetric; i.e., equal in all direc-
tions. In practice the radiation depends very much on the symmetry of the ground plane, and

so a mobile VHF DDRR should be mounted as near as possible to the center of the vehicle’s

roof. |
| J ataling s eanted (it iy o ihe e e
feedpoint from the end of the antenna. The DDRR actually permits direct connection of 30 to

50002 transmission lines by adjusting the actual feedpoint. Once matched, the antenna can

be capacitively tuned over a 2:1 frequency range without exceeding a 2:1 VSWH

Thehﬂwlﬁhafawamanmhinvmvmnwmhsmmwm |

Z,. A low Z, implies large conductor widths and spacings, which subsequently mean a

bigger antenna. Small antennas have relatively narrow bandwidths, and the DDRR is no

different. In fact, the DDRR acis as a sharp bandpass filter at the resonant frequency, which

can help reduce adjacent channel interference or intermodulation products in the receiver.

Flllmnm

ing Trend?"" Electronics (1963): 44-46. tennas and Propagation.

Burton, R.W. and King, Ronold W.P. “Theo- Rudge, A.W., Ed. The Handbook of Antenna
retical Considerations and Experimental Re- Design. Vol. 2. VLF, LF, and MF Antenna
sults for the Hula-Hoop Antenna.”"The Mi- chapter by John S. Belrose. mmugri-
crowave Journal (November 1963): 88-90.  nus, Ltd., London, 1983.

Fenwick, R.C. A New Class of Electrically
Boyer, J.M. "Hula Hoop Antennas—A Com- Small Antennas." IEEE Transactions on An-
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skipped. The next step is to adjust the height
above the ground plane (the car roof) of the
capacitive tuning disk. This disk is located on
the end of a threaded rod that drops down
from the end of the radiating element. There is
a lockwasher and nut on the threaded rod to
secure it.

The steps are the same for tuning either the
2-meter or 440 MHz element.

Test and Performance

Preliminary tests at the 73 range concur
with Com-Rad's claim that the CR2/4A has the
gain of a % wave whip. Comparing the CR2/
4A to a % wave base-loaded whip, the signal
reports on the test receiver for the two anten-
nas were within an S-unit of each other. Con-
sider this only an initial test. An RF attenuator
is needed to more accurately measure the dB
difference between the two antenna signals.

The CR2/4A is very high-Q antenna. Narrow
bandwidth, by definition, reduces intermodu-
lation (IMD), but limits the number of operable
channels on the band without retuning. When
the CR2/4A is tuned to rescnate at 146 MHz,
the operable bandpass is from 145.5 to 146.5.
SWRis 3:1 at these two end frequencies.

The 440 MHz element was much more
broad-banded. Minimum SWRwas 1.25:1 ata
resonant frequency of 445 MHz. This requires
the tuning plate set as far away from the
ground plane as possible. The SWR, howev-
er, went up only to 1:35:1 and 1.4:1 at 440 and
450 Mhz, respectively.

Operation

On-the-road use also showed the CR2/4A
gain competes with the Ya-wave. The antenna
didn't detune from the resonant frequency
during the several months of operation. Small
amounts of snow and ice on the elements do
not appear to affect the antenna's tuning ei-
ther. The test unit arrived with a protective
plastic dome that attaches to the top of the
antenna’s vertical post, to keep it virtually
snow- and ice-free. Buyers have an option of
either a magnetic or Motorola-type NMO di-
rect mounts.

CONCLUSIONS

The 727DX is a solid piece of gear in every
respect. it is attractive, easy to use, well-
made, and gave trouble-free operation. 73
tests for power output concurred with the
maufacturer’s tests, although the RF pre-amp
gain was not checked.

Both preliminary dB measurements and
operating experience indicate the CR2/4A has
comparable gain to a Ya-wave vertical whip.
Furthermore, it appears to be a solid, reliable
antenna. The only drawback is its narrow
bandwidth on two meters. The operator must
retune the antenna if he wants to use a re-
peater more than 500 kHz off the resonant
frequency. This antenna is ideal, however, for
the operator who uses only one repeater, or a
group of repeaters clustered together.

Thanks to Larry Antonuk WBSRRT who co-
tested the booster and Untenna, to Arliss
Thompson W7XU who provided printed mate-
rials on the DDRR, and to both for their techni-
cal assistance. Happy 2m/70cm mobiling!Efi
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An Ounce of Prevention. . .

O

Ah, warm weather at last! It brings the urge
to return to the great outdoors, to smell the
fresh air and watch nature bud forth. It's also
time to repair all the damage winter has
wrought upon exterior amateur radio appli-
ances such as antennas, feed-lines. and
grounds,

Don’t be Listless

Here's a handy list of things to do mn the
spring to assure the structural mtegrity and
safety of antenna installations:

|. Examine all coax feed-lines, specifically
looking for chafed, ripped, torn, or broken
insulation. Replace any lines that aren’t per-
fecr . Openings in the outer insulation of coax
cable allows moisture to enter. Moisture
causes a degradation in the cable, better
known as loss. These losses are more appar-
ent at VHF frequencies than HF. Time does
not heal damaged coax, and the losses will
only get worse with age.

2. Check all coax connectors for tightness.
Jack Frost apparently carries a pair of pliers
with him and loosens coax connectors during
the winter. Tighten each one, then apply a
weather sealer to prevent moisture from en-
tering the cables. The sealer shouldbe a high-
grade silicon caulk, butyl rubber caulk, or
one of the coax sealer products sold at ham
radio stores.

3. Fasten all coax cable runs to solid support
(tower legs, stand-offs, etc.). Using cable ties
or tape, secure feed-lines tokeep them from
moving. This reduces the chances of damage.

4. Look at all connections both in and out of
the shack. Grounds work themselves loose
over a period of ime. Loose grounds can
greatly interfere with reception, transmis-
sion, and signal patterns, in addition to in-
creasing the electrical hazard. Check the
ground conductors themselves. The alumini-
um wire often used for exterior lightning
grounds sometimes breaks, leaving an anten-
na ground return running through the shack.
Replace any questionable ground runs with
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copper wire and follow this golden rule: NO
SPLICES!

5. Check all the tower hardware for tightness,
including the guy line system. Jack wvisits
there, too!

6. Replace rope halyards on wire antennas
each spring. The sun’s ultraviolet rays deteri-
orate most synthetic ropes in a year's time.
Many hams wait until the ropes rot in two and
fall to a handy working location on the
ground. There are a few new rope products
on the market that last for several years. Con-
tact a marine store for more information
on them.

“. .. follow
this golden rule:
NO SPLICES!”

7. Make sure wire antennas are secure and
unreachable from ground level. Kids have
a penchant for pulling on anything they can
reach. Having a kid hanging onto the end
of an antenna makes tune-up very difficult
and is a little rough on the kid's fingers. Make
this check and minimize the chances of a
law-suit!

8. Make the tower inaccessible to local chil-
dren! Towers are magnets for thrill-seeking
kids. Fence in its base or, at the very least,
place climb-resistant panels on the lower
section.

9. Check the mobile installation. Check the
weather ughtness of the mount base, antenna
attachment to the mount. Make sure coax
connections are solid. Check and clean bat-
tery cables, then check the power cables
going to the mobile ng.

Those are the basics! Here are a few ex-
tra tips:

ok
s

(20 |
*Galvanized electric fence wire works well

for making wire antennas. It is also very
CHEAP.

eMelt the ends of plastic/poly ropes to pre-
vent unraveling.

*Place a few drops of contact glue on all rope
knots, This will remind them to stay tied.

eLinks of plastic decorator chain make fine
antenna-end insulators. Use several (like a
chain) for high power.

*Use drip loops on all feed and control lines
at the entry point to a building. This helps to
keep moisture out of the walls and window
frames.

*Don’t try to improve on 1.3:1 or less SWR.
That level 1s quite acceptable. It's often more
hassle than i1t’s worth to try to lower it.

eElectrical service ground rods are better,
and CHEAPER, than those sold at most radio
supply stores. Be aware of the local galva-
nized %" diameter rods that meet the local
electrical codes.

*A steel fence post-driver pounds an 8’
ground rod into the ground in about five min-
utes. Without working up a sweat.

*Use only stainless steel hardware on tower
installations. It doesn’t rust and is easily dis-
mantled years later.

The most important tip for all:

IF IT AIN'T BROKE, DON'T FIX IT!

Now for a summer full of radio fun. No
worries about anything falling down from the
ravages of winter. Huh, what? Who said any-
thing about cleaning the gutters and painting
the house 78}

Bill WA4BLC is a frequent contributor to our
pages. He has written several books and
many articles on radio communications and
aviation. His address is PO Box 2403, Falls
Church, VA 22042.
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CUSHCRAFT 124WB and
Tonna 20804 4-Element

Number 14 on your Feedback card

Tonna FOFT 20804
4-element 144 MHz yagi
Price Class: $45

Cushcraft 124WB
4-element 144 MHz yagi
Price Class: $58

144 MIHz Broadband Yagis

Two excellent choices for small yagis.

he real work-horse antennas on 2 meters

these days are the 4-element broadband
yagi. They're everywhere: In repeater ser-
vice, atop a tower, stacked in pairs, at a
portable communications site, backpacked
up a mountain, even on a boat. The 4-ele-
ment yagi represents the next logical step
up for many 2m operators, such as the FM
operator trying to make that distant re-
peater...the SSB maven trying some
portable operation from the car, ..and the
ragchewer who needs a simple gain antenna
at his camp or cabin.

Varieties of this design abound, but this re-
view will examine two prime examples, the
American-made Cushcraft 124WB Boomer
and the French-made Tonna 20804 yagis.
Both are lightweight antennas that go togeth-
er in no time at all. They employ universal end
mounting for vertical or horizontal polariza-
tion. The antennas are designed to cover the
frequency range of 144-148 MHz with no re-
tuning, and they sell for under $60.

Some Differences

Figure 1 shows both antennas side-by-side.
Notice the difference in boom lengths. The
Cushcraft checks in at 48" while the Tonna
measures 37". Allowing clearance for the
boom-to-mast brackets, the Cushcraft mea-
sures 40" from reflector to driven element #2
while the Tonna has 31" over the same span.

These numbers translate into .5 and .38 wave-
lengths respectively. From these numbers,
both antennas should have fairly broad pat-
terns with the Tonna slightly broader.

And they do. Cushcraft specifies the E (ver-
tical) plane 3 dB beamwidth to be 60 degrees
and the H (horizontal) plane to be 83 degrees.
Tonna claims the E plane to be 58.6 degrees
and the H plane to be 86.4 degrees. The latter
is somewhat broader than the Cushcraft due
to the shorter boom length. However, the
numbers are very close—close enough to be
called even. And as far as gain goes,
Cushcraft claims 10.2 dBd (over a dipole radi-
ator) and Tonna specifies 8.9 dBi (over an
isotropic radiator). Two different rating sys-
tems are in use here, but | would assume that
the real numbers aren’t much different be-
tween the two,

Construction

Both antennas are extremely easy to as-
semble. It took all of 10 minutes to put the
Tonna together, and the Cushcraft about 15.
The difference in time can be attributed to the
driven element assemblies—Tonna’s is com-
pletely encapsulated and ready to attach with
one screw. Cushcraft's requires the assem-
bling and fastening of the two T-match sec-
tions to the driven elements. Both kits con-
tained all of the hardware needed for the job,
and both use stainiless steel fasteners every-

where. Even the

boom to mast clamp
- on the Cushcraft is
Four-Element Yagi Comparisons completely stainless,
Specification 124WB 20804
Gain (Manufacturer’s claim) 10.2 dBd 8.9 dBi
F/B ratio (claimed) 19dB 16dB
(measured) 17dB 15dB
Sidelobe Rejection (claimed) n/a -13dB
(measured) -14dB -13dB
VSWR bandwidth (claimed) S5MHz@ 1.5:1 4MHz@ 1.4:1
(measured) 4iMHz@12.1 4MHz@ 1.2:1
Overall length 48" 37"
Weight 3ibs 22lbs

a big improvement from past clamps. Tonna
uses a galvanized clamp, which has resisted
rust so far on my other Tonna yagis.

The Tonna parasitic elements each consist
of a piece of aluminum rod with two dimples
on it. The first centers the element in the stain-
less bracket. The second prevents it from
sliding out of the bracket during shipping.
Each bracket is attached with a wing nut—
no wrenches needed. This makes for a
portable antenna design since the elements
can be folded back against the boom for
transportation, with the driven element carried
seperately.

The Cushcraft parasitic elements are also
aluminum rod fitted to a drilled bushing. Rein-
forced aluminum brackets go on either side of
the drilled hole to prevent denting the bushing
and to hold it securely to the boom—a tried
and true method used on all Cushcraft
Boomers. A nutdriver is used to attach all of
the elements. The Cushcraft can also be bro-
ken down for portable use, though not as easi-
ly as the Tonna. The procedure is quick, and
the driven element can be attached as one
piece.

As stated earlier, the Cushcraft employs the
classic T-match which assures broadband
characteristics at 2 meters. The Tonna match
is a bit harder to see as it is encapsulated;
however, Tonna also calls their design a T-
match. The casing is hard black plastic for
weatherproofing and no balun is employed.
The larger Tonna beams use a Y4 wave decou-
pling sleeve. The feedpoint impedance is 50
ohms. Cushcraft does employ a coaxial balun

The Tonna (left) and Cushcraft (right) 4-element 144MHz yagis.
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Irvine, CA 82718
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o HEAVY DUTY « HIGH QUALITY » RUGGED = RELIABLE
SPECIAL FEATURES PERFORMANCE SPECIFICATIONS
e SOLID STATE ELECTRONICALLY REGULATED e INPUT VOLTAGE: 105-125 VAC
e FOLD-BACK CURRENT LIMITING Protects Power Supply * QUTPUT VOLTAGE: 13.8 VDC * 0.05 volts
from excessive current & continuous shorted output (Internally Adjustable: 11-15 VDC)
« CROWBAR OVER VOLTAGE PROTECTION on all Models * RIPPLE Less than Smv peak to peak (full load &
excopt RS-3A, RS-4A, RS-5A. low line)
e MAINTAIN REGULATION & LOW RIPPLE at low line input * Rlso available with 220 VAC input vollage
Voltage
» HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE
« THREE CONDUCTOR POWER CORD
INSIDE VIEW — RS-12A * ONE YEAR WARRANTY « MADE IN U.S.A.
DR
MODEL RS-50A MODEL RS-50M MODEL VS-50M
!
RM SERIES 19” X 5% RACK MOUNT POWER SUPPLIES
Continuous ICS* Size [IN] Shipping
MODEL Duty (Amps] (Amps) HxWxD Wt (fbs.)
RM-12A 9 12 5% % 19 % BY% 16
RM-35A 25 395 % X 19 X 12% 38
RM-<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>