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"Of all the possible radios, I chose
the ICOMIC·735 for my CQWW QRP
world record attempt.'

Danny esoenaz" 1(755, WorIlI MqI~p Score
· I!l87 COWW SSB IP./2FRI"
-1_ COWJ')( sse ,1(1SS WH6l
., . """'- [p; I't(lN' I CW iK1SS I(HIij

ICOM's IC·735 is the world's
most popular HF transceiver. Wi th
the highest performance, smallest
size. and best customer sat isfac
tion of any HF transceiver. the
IC-735 is the winner's choice for
fixed, portable, or mobile
operations.

• Field Proven 100W Transmitter
with 1()()% duty cycle. Proudly
backed wi th !COM's full one
yea r warranty.

• 105dB Dynamic Ringe Receiver
includes passband tuning, IF
notch, adjustable noise blanker,
and semi or full CW QSK.

• Conveniently Designed. Measures
only 3.7"H by 9.5'W by 9''D.

• Optional AH-2 Automatic lUning
Mobile Antenna S,.tem covers
3.5MHz·30MHz and tracks with
the 1( ·735's tuned frequencies.

• All HF Amateur Bandl and Model
plus general coverage reception
from lOOKHz·30MHz.
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• 12 Tunabll Memories operate and
reprogram like 12 sepa rate
VFO's. Supreme flexibility!

Additional Options: SM· lO
graphic equalized mic. PS·55 AC
power supply, AT- ISO automatic
antenna tuner for base operation .

ICOM',IC·735. . . 3 proven wi n
ner for reliable worldwide HF com
munica tions. See it today at your
locailCOM dealer.

o
ICOM
ICOM America , Inc.
2380 1161h Avenue NE.. Bellevue. WA 98004
Cuslomet" Service Hoiline ( 206) 454-7619
3150 Premier Drrve. Surte 126. lrvJng. TX 75063
1777 Phoenix Par\(way, Suite201. Manta. GA 30349
ICOM CANADA, A DivisIon of !COM Amenca, Inc_.
3071 - ' 5 Road. LJrul9. RIchmond. B.C. V6X 2T4
AIIII. II<! specllin iioni . ubjeel 10 c t>.nge wllhDUI nolice Dr
obllg.t lon. AIiICOM radiol I lgnilicant ly exceed FCC
reogulaUonslimll lng spu rloua emlaalona. 73518$.
'FIrnII con leal ,,"uttl pen.di"9.



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

• Initiate phone calls from your HT or mobile
• Receive incoming phone calls

NEW!' Telephone init iated control. ..
Y' Operate your base station with complete control from any telephone
Y' Change frequencies from the controlling telephone
Y' Selectively call mobiles using regenerated DTMF from any telephone
Y' Eavesdrop the channel from any telephone
",.. Use as a wire remote using ordinary dial up lines and a

speaker phone as a control head.

DIAL ACCESS REUOTE/~TEACONNECT

•
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Private Patch TIl

OPTIONS
1. Y1 second electronic ....oice delay
2. FCC registered coupler
3. CW 10 chip

.... * 1# or multi-digit connect/discon-
nect

.... Fully regenerated tone dialing

• Pulse dialing
• Toll protect ion
• Secret toll override code
• Busy signal disconnect
.... Oialtone disconnect
• CW identificat ion
• Act ivity t imer
• Timeout timer
.... Telephone initiated control
.... Regenerated OTMF selective calling

• Ringout
.... Ringout or Auto Answer on 1-8 rings
• Busy channel rtnqout inhibit
.... Status messages
.... Internally squelched audio
• MOV lightning protection
.... Front panel status led's
.... Separate CW ID level control

.... 24 oro swi tches make all features
user programmable/selectable.

AMATEUR ELECTRONIC SUPf'LY
Milwaukee WI, Wicklitle OH.
Orlando FL, Clearwater FL.
UlS ....egas NV

BARRY ElECTRONICS CORP.
New YorI< NY

EG~""
Wood~VA

aUCKSON COMMUNICATIONS

"""-"HAM RADIO OUTLET
Anaheim CA. 8<Jl1ingarne CA
Oakland CA. Phoenix AZ
san Diego CA, Van Nuys CA,
Allanta GA

OMNI ELECTRONICS
Laredo TX

PACE ENGINEERING
Tucson AZ

THE HAM STATION
Evansville IN

WESTCOM
s.n Marcot CA

CANADA;
CARTEL ELECTRONIC
OlSTRtBUTORS

Surrey B.C.
COM·WEST RADIO SYSTEM$, LTD.

Vancouyer B.C.

CIRCLE 12 ON RUDER SEItVtCI CARD

CONNECT SYSTEMS INC.
23731 Madison SI.
To rra nce CA 90505

Phone: (213) 373-6803

• Connects to M IC and ext.
speaker jack on any radio. Or
connect internally if desired.

• Can be connected to any HI.
(Even those with a two wire inter
face.)

• Can be ope rated simplex,
through a repeater from a base
station or connected directly to
a repeater for semi-duplex opera
tion.

• 20 minutes typical connect time
• Made in U.S.A.

HENRY RAOIO
Los Angeles CA

INTERNATIONAL RADIO SYSTEMS
Miami FL

JUNS ElECTRONICS
Culver City CA

MAOISON ELECTRONICS SUPf>L.Y
Houston TX

MIAIIII RADIO Cf:NTER CORP.
M'ami FL

MIKES ELECTRONICS
Fl. Ulude<da l", Miami FL

NaG DISTRIBUTINQ CORP.
Miami FL

= NEW FEATUREThe new telephone initiated control "".
capabili t ies 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 touchpadl

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
powerfu l new Private Patch IV con
tac t your dealer or CSI to receive
your free four page brochure.

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



24.95

RX SERIES (pictured I }'in~ down)

• 3.1 dh gain I S/M wave
• 100 watt raring
• 15 fool co ax

PL·2S9 connector installed
• Ma~nclic mo un t holds to 7S mph

Tired nf paying highe r and higher prices for
V. 1I.F. magnet ic mourn an tennas? Hustler has
the eolunon. Two new series o f an tennas OI l

suprisingly affordable prices. Built with the
same quality and performance you expect
fro m a Hustler product. Designed 10 offer you
years of trouble-free operation . Priced 10
save you money.

Model RX-2
(AI ...) Avail:.l,ble in Black)

Model I'X·2
(Also Mailable in Ulal'k)

29.95 ea

Also Availahle in Black
Model FX· 2H, 2 Meter
Modd FX-220R, 220 .\lHz

FX SERIES (p k t u mJ mounted)

• 3.4 db gain I SIS wa ve

• 200 wan rating
• 15 foot co ax

PL·2S9 co nnector installed
• Magnetic mount holds 10

100 mph

Model FX-2 - 2 '\!cler, blac k & chrome
Model FX-220 - 220 MUz, black and chrome

Model RX·2 . 2 m eter black and chrome
Model RX-220 , 220 .\tIIz, black & chrome

19.95 ea .

Also Available in Black
.\Iod d RX-2 8 , 2 mete r
.\Iod d RX-2208, 220 .\fl b .. _..... 24695 ea.

One reewrrontcs Ptace
MiDenl Wells. Texas 76067

(817) 325-1386
aRCU 211 0Iil RUIKII HRVICE CARO
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800-647-1800

FOR YOUR NEAREST DEALER
oc t o order call t oll free

fledged wealher m aps on your prim e r.
Other Interesting FAX pictures can also
be prtnted .• such as some news
photographs from wire services.

Any Epson grap hics com patible
printer will print a wealth of rmeresung
pictures and m aps .

Automatic sync and s top leis you set
It and leave it for no hassle prtnung.

You can save FAX pictures a nd
WEFAX maps to disk if your terminal
program leis you save ASCII flies to disk .

Pictures and m a ps can be p r In ted (0
screen In real l Ime or f rom d isk o n IBM
and com pa ti bles with the MFJ·1 284
Starter Pack.

You can transmit FAX pictures right
off d isk and have fu n exchanging and
collecti ng them .

S lo_SCanTV
The MFJ·1278 Introduces you 10 the

exciting world o f slow scan TV.
You ' ll not o n ly e nj oy rece iving

p ictures fro m thousands ofSSTVers all
over-the-world bUI you can send your
own pictures to them , too.

You ca n print s low scan lV p ictures on
any Epson graph ics compatible printer. If
you have an IBM PC o r com pati ble you
ca n print to screen In near real time or
from d isk with the MFJ·1284 Starter Pack .

You can transmit slow scan p ictures
ri ght off disk ·· there's no need to set u p
lights a n d a camera for a casu al contact.

You can save slow scan pictures on d isk
from over- the-air QSOs If you r terminal
program le ts you save ASCII flies .

The MFJ-1278 transmlts and receives
8 .5, 12,24.and 36 secon d black and wh ite
format SSlV pictures using two levels.

Conlest Memory Key e r
Nothing beals th e qUick response ofa

m emory keyer d uring a healed ccnrest .
You'll score valu a ble contest points by

com pleting QSOs so fast you'Illeave your
com petition behind . And you can s nag
rare OX by slipping in so quickly you'I l
catch everyone by surprise.

You get Iambic operallon wit h dot
dash m emories . self-completl n g dots a nd
dashes a ndjarnproof spacing .

Me.sage memories le t you store con test
RST. QTH. call . ri g Info ·· everything you
used to repeat over and over . You' lI save
precious time a n d work more QSOs.

You ge t automatic incrementing serial
numbering . In a contest It can m ake the
dtfference between winning an d Jostng.

A weight control lets you penetrate
QRM with a drstrncuve sign al or lets your
transmitter sen d perfect sounding CW.

More F e a ture s
TurD on you r MFJ-1278 and It sets

Itself to match you r com p u ter baud ra te.
Select you r operating mode and the
correct modem Is a utoma tically selected .

Plus ••• prtnttng In all modes .
threshold con trol (or va ryin g band
con d itions. tu ne-u p com mand. lithiu m
battery backup. R&232 a nd TIL level
sertal ports. watch dog timer. FSK a nd
AFSK o u tputs . ou tput level control.
speaker ja ck for bot h rad io ports. test and
ca libraUon software. Z-BOat 4 .9 MHz. 32 K
EPROM. and socketed ICs . FCC approved .
9x l 'hx9'hlnches . 12VOC or II OVAC.

Get you rs today and join the fun crowd!

MFJ
MYJ ENTERPRISES, INC.

Box 494, Miss. State. MS 39762
601·323 ·5869 TellO.: !'i:l·4 !'i90 MF,JSTKV One Year Uncon d ition a l Guarantee

. making quality affordable

baud. You can cop y ncr on ly amateur
RITY b u t a lso press. weather and o ther
exclttng trafflc.

A high performance m odem lets you
copy both mark and space for g reatly
improved copy under adverse cond it ions .
It e ven tracks s lightly drifting signals .

You can transmll both narrow and
wide s hifts. The wide shift Is a standard
850 Hz shift with mark/space tones of
2125/2975 Hz. T his lets you opera le
MARS and standard VHF FM RTTY.

Yo u get bot h the American Western
Union and the International CCITI
character sets. Autostart for unattended
reception a n d selectab le " Didd le" .

A recei ve NormallReverse software
switch eliminates retuning and Unshlft
On-Space reduces errors under poor
receiving con d itions.

ASCII
You ca n transmit and receive 7 bll

ASCII using th e same shifts and speeds
as In the RTTY mode and using the same
high performance modem. You also get
Autostart a n d selectable "Diddle" .

CW
You get a Super Morse Keyboard mode

that lets you sen d perfect CW effortlessly
from 5 to 99 WPM, Including all prostgns
- c n's taHor-made for traffic handlers.

A huge type ahead buffer lets you send
s moot h CW even If you "hunt and peck" .

You ca n store entire QSOs In the
message memories. If you wanted to!
You can Unkand repeat any m essages for
automatic Cgs and beaconing. Memories
a lso work In RTTY and ASCII modes.

A lone Modulated CW mode turns
your VHF I'M 119 Imoa C w trc nscetoer for
a new fu n mode. It 's perfect for
transmitting code practice over VHF fM,

An AfSK CW mode lets you 10 In CW.
The CW receive mode lets you copy

from 1 to 99 WPM. Even wtth sloppy fists
you' ll be surprised at the copy you'll get
with Its powerfu l built -In software.

You also get a random code generator
t ha t' ll help you copy CW faster.

WeathecFAX
You'll befasctnated as you watch

WEFAX Signa ls blossom Imofull

MFJ multi-mode
data controller

"" "~""~"TACC*'·"·..._- -• ~• - ~ • • - - 0 •• • • • • - •-- _..~.....
MFJ shatters t he 6 mode barrier and the price barrier
with the MFJ-1 2 7 8 and gives you • • . Packet. RTTY.
ASCII. CW. WEF AX . SSTV and Contest Memory Keyer
... 7 digital modes ... for an affordable $249.95

Amateur radio 's newest multi-mode
data ccotrcue r-. the Mf J -1 278 - Jete you
Join the fun on Pa cket. RTTY, ASCII,
CW. Weather FAX , SSTV a n d gives you a
full featured Con test Memory Keyer
mode ... you get 7 modes ... for an
affordable $249.95.

Plus you get h igh perfor mance HFNHF/
CW m odems , software selectable dual
radio ports , precision tuning Indicator,
32K RAM, AC power s u pply a n d m ore.

You1J find it the most userf riendly of
a ll mult t-modes.It 's menu driven for ease
ofuse and com mand c rtven for speed.

A high resolution 20 LEO tun ing
Indica tor lets you tune rn stgnalsf cut In
any mode. All you have to do is to center
a s ingle LED and you 're precisely tuned
In 10 wlthtn 10 Hz .• and it s hows you
which way to tune!

All you need to joi n th e fu n Is an
Mf J ·1 278 , your rig a nd a ny computer
with a seria l port and terminal program.

You can use the MFJ S tarter Pack to
get on the air instantly. It includes
com pu ter Interfacing cable, terminal
software a n d friendly m structt one ...
everything you need to get on the air fast.
Orde r MFJ-1282Idisk)/MFJ- 1283ltapel
for the C-64/ 128 and VIC·2Qor MFJ-1284
for th e IBMor com patible. $1 9 .9 5 eac h .

Packet
Packet gives you the fastest and most

relia ble error-free communica tions of
any amateur digital mode.

With MfJ's su per clone ofthe Ind ustry
sta n da rd .. the T APR TNC·2 .• you get
genuine TAPR software/hard ware p lus
more -- not a "work -a-like" Im ita tion.

Extensive tests pu blis hed In Packet
Radio MagazIne I" HF Mode m Perform
ance Comparisons") prove the TAPR
desi gned modem used In the MFJ -l278
gi ves better copy with proper OCO
operation under a ll tested con d itions
than the other m odem s tested .

Hardware OCD gives you m ore QSOs
because you get relia ble carrier d etection
under busy . noisy or weak con dit ions.

A hard ware HOLe gives you full
duplex operation for satellite work or for
use as a full duplex d tgt peater. And, It
makes possible speeds In e xcess of 5 6 K
baud with a suitable external modern.

Good news for SYSOPs! New software
le ts th e MFJ -1278 perform flawlessly as a
WORLI/WA7MB L bul letin board TNC.

BaudotRTTY
You can copy a ll shifts a nd all

s ta n da rd speeds tnctudrng 170. 425 and
800 liz shifts a nd speeds (rom 4 5 to 300

MFJ ..



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 2to 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 con tained in this range, as well as many
other services. The amateur radio service has
three VHF bands, as well as many bands
alXweVHF.

73 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.

allow VHF tropo waves to propagate well be
yond une-ot-siqht-csomeumes thousands of
miles!

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

Another useful mode is sporadic E, in
wh ich signals are bounced from ionized
patches of the ionosphere's E layer. Aurora
are disturbances in the Earth'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 trai ls of gas thai VHF and UHF
signals bounce from. Meteor scalier 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 10 inves
tigale, 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 line
sources of information levels on this, several
here in 73. Artiss Thompson's " Aerial View"
column lor 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!

... deKA1HY

From Heah 10Theah

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 tum 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-sk y wa ve propaga
tion--which allows us to hear trans-ccnnoee
tal short wave stations and distant AM stalions
at night.

Waves above 30 MHz usually pierce the
ionosphere and zip oul into the cosmos.
Unsuspecting alien societies in ditterent 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 linEK)f-sight tropospheric prop
agation is available to VHF and UHF enthu
siasts.

However .. ,

One late spring night I was watching Chan
nelS on TV, which normally receives a Boston
station located about eo miles away. All of a
sudden I 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 could this
happen?

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

4 73 Amateur Radio • March, 1988

GLOSSARY

Radio frequency spectrum-The portion 01 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 bi11ion
cycles/second (3000 GHz).

Propagation- The transfer of energy through a medium, such as the atmosphere, or
through space.

Ionosphere-An upper-atmosphere layer, ranging 75-200 miles above the Earth's
surface. Socalled because molecules at that level are ionized [i.e., they lose electrons) by
solar radiation.

Sky Wave-A radio wave that travels up 10 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 lhousand miles. They are mainly responsible for world-wide radio communica
tions .

TropospheriC Wave-A wave that travels through the troposphere, the lower part 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 Ihe range of line-of-sight signals.
They are very popular fof mobile-to-mobile VHF-and-above communications.

OX-Means " LOflg 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 bend ing and ducting- The condition where radio waves are refracted
when passing between two atmospheric layers in the troposphere that have Sharply
contrast ing temperatures and moisture contents. A duct is formed by a layers 01 air with
different propagation characteristics. Otten 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 reuecteo
by Ihe Earth, the warm dry air layer acts as the duet, or waveguide. Waves of up to 10,000
MHz have travelled hundreds of miles by dueling . Ducted VHF waves have been detect
ed from several thousand miles away!

Sporadic E-This is propagation whereby sky waves are refracted by dense patches 01
ions in the E-Iayer 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."
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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 board s, aoc-oumbers.
Telex, data and communications
services such as MCI, Compu
serve and The Source.

Both home and businesses are
trying to cope with CD, COl, VOl,
OAT, 8mm video, VH5-C, S-VHS,
digital VCRs, HDTV and so on.
Soon we' ll be up to here in super
conductivity oriented products, r..
bre optics and other technolog ies
light yea rs ahead of anything
we're seeing in amateur radio. Yet
even so, I believe amateur radio is
a great medium for getting kids
interested in technology, so I'm
will ing to open myself to the
ridicule I know I'n get from the oth
er ham magazines. It's a small
price to pay ill can get across my
message to the American public.

Business Incentives and Mort!

In addit ion to revam ping our ed
ucational system- bringing it into
the 20th century and cuning cot
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, I believe we can cut
both mi litary and government
costs substantially by sening up a
whistle-blowing commission. The
people in govern ment see the
ways money is wasted and would
Iove to blow the wtl istle-if it cou ld
be done without their sacrifice.
I 've been getting eartuns from
hams working for the government.

Continued on page 69

numbe r of rad io in t ervi e w
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 educat ional
system, which sure could stand it.
Here I 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 com puters. Th is
would be supported by a concert
ed ettort to get kids involved with
high-tech hobbies such as ama
teur radio, computers, electronic
experimenting and science lair
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 syste ms are highly

Num ber 2 o n yotlr Feedb. c k c.rd

EVER SAY DIE

Running tor VP1 That'. Crazyl

Maybe.
No, 01 course I don't expect to

win. The chances 01 that are be
yond calculation , Heck , if the
chances were good, I wouldn't do
it. Which vice president said the
job was as interesting as a bucket
01 warm spit?

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

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

As a candidate lor nalional 01
fice I 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



• Dual antenna ports.
• Full duplex operation.
• Programmable memory and band

scanning, with memory channel
lock-out and priority watch function.

• Each function key has a unique tone
for positive feedback .

• Illuminated front panel controls
and keys.

• Dimmer control.
.16 key DTMF mic. included.
• Handset/remote control option

IRC-10).
• Frequency (dial) lock.
• Supplied accessories: 16-key DTMF

hand mic., mounting bracket, DC cable.

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

(;{)mple le serwce m,lnlJals me ava,lable lor all /(eflwood
Ira",see'vets and most acces.sofles. SpeC/frear,ons. lealures
and prICeS are sub}eCf 10 change 'Nilhoul nonce 01obIogatl()(l

KENWOOD

• •
ISIOn

TM-72IA shown with opt ,onal RC-IO

• Separate frequency display for
" main" and " sub-band :'

• 45 Watts on 2 meters, 35 watts on
70 em. Approx. 5 walts low power.

• Call channel function. A special
memory channel for each band stores
frequency. offset, and sub-tone of your
favorite channel. Simply press the CALL
key. and you r favorite channel is selected!

• Automatic Band Change {A.B.C.)
Automatically changes between main
and sub-band when a signal is present.

• Dual watch function allows VHF and
UHF receive simultaneously.

• ClCSS encode /decode selectable
from front panel or UP/OWN keys on
microphone. (Encode built-in,optional
TSU-6 needed for decode.)

• Balance control and
separate squelch
controls for each
band.

Compact mobile speaker . SP-50B Deluxe
mobile speaker . PG·2N DC cable • PG-3B
DC line noise tuter • MC-60A, MC-50,
MC-55 Base station mea. • MA-4000 Dual
band mobile antenna (mounl not supplied)
• MB-n Mobile bracket . MC-43S UP/O'NN
hand me. • MC-45B 16-key OTMF hand mic.

TM-721A
Deluxe FM dual bander
The Kenwood TM·721A re-defines
the original Kenwood "Dual Bander"
concept. Thewlde range of innova
tive features includes a dual channel
watch function ,selectable full duplex
operation, 30 memory channels,
extended frequency coverage, large
multi-color dual digital LCD displays,
programmable scanning, and more
with 45 watts of output on VHF and
35 watts on UHF. TM-721A-Truly the
finest full -featured FM Dual Band
mobile transceiverl
• Extended receiver range (138.000

173.995 MHz) on 2 meters : 70 em cover
age is 438.000-449.995 MHz. (Specifi
cations guaranteed on Amateur bands
only.Two meter transmit range is 144-148
MHz. Modifiable lor MARSICAP. Permits
required.)

.30 multi-function memory channels.
14 memory channels and one call
channel for each band store frequency.
repeater offset. CTCSS, and reverse.
Channels W and -bRestablish upper
and 10000r limits for programmable band
scan. Channels ·CR and -dostore transmit
and receive frequencies independently
for "odd sons:

Optional Accessories :
• RC-lO Multi-function handsetlremote
controller . PS-430 Power supply . TSU·6
crcss decode unit . SW-100S Compact
SWRlpowerlYolt meter . SW-2OOB Deluxe
SWR/power meter . SWT·1 2m antenna
tuner . $WT·2 70 cm antenna tuner . SP-40



VHF/UHF all-mode base stations

- 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 squelch.
• High performance noise blanker.
- Speech processor.

For maximum efficiency on SSB
and FM.

-IF shift.
• "Quick-Step" tuning.

Vary the tuning characteristics from
"conventional VFO feel- to a stepping
action.

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

• Semi break-in CW, with side tone.
- V -1 voice synthesizer (optional)

More lS-711Al811A information is
available from authorized Kenwood
dealers.

•

• 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
frequency. A Kenwood exclusive!

• RF power output control.
Continuously adjustable from 2 to
25 watts.

TheTS-711A 2 meter and theTS-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
(DeS) signaling system. Together,
they form the perfect "matching pair"
for satellite operation.

• Highly stabte 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 multi-function
display.
Shows frequency, RII shift, VFO AlB,
SPLIT. ALERT. repeater offset. digital
code. and memory channel.

• 40 multi-function memories.
Stores frequency, mode, repeater off
set. and CleSS tone. Memories are
backed up with a built-in lithium battery.

Optional accessories.
- IF·1CV\ computer interlace
- IF·232C level translator
- CD-1O call sign display
- SP-430 external speaker
- VS· l voice synthesizer
- l U-5 CleSS tone unit
- MB-430 mobile mount
• MC-60A. MC-80. MC-85

deluxe desk top microphones

• MC-48B 16-key DTMF. MC-43S UPI
DOWN mobile hand microphones

• SW-200AlB SWRIpower meters:
SW·200A 1.8-150 MHz
SW-200B 140-450 MHz

• SWT-' 2-m antenna tuner
• SWT-2 to-em antenna tuner
• PG-2U DC power cable

KENWOOD
KENWOOD U.S.A CORPORATION
2201E. Dominguez St.. l ong Beach.CA90810
P. O. Box 22745. Long Beach. CA 90801-5745

C()mj)/ele sen'lCi! manuals are a ~a""ble lot at Kenwood /TallSCe/Vers and most eccesscees.
Speahcarioll$ and prices afe subject ro change WJIho1A nor.ce Of obJjpall()(l.



W7PHOSK

Still No
Instant Novice

Well·known DXer Bill Bennett W7PHO died
at his Seattle home earty on Wednesday, De
cember 23rd . am was probably best knOwn as
the launder and moderator of the W7PHO
Family Hour Net.

Canadian Amateurs eageTty 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 ef}
try-level Certificate "B" all-mode "Basic Ama
teur" license that will not require code.

EDITED BY BRYAN HASTINGS KA 1HY

- 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, 21Q.-38th St., Snyder TX
79549, (915) 573-2163. This decision sets a
very important precedent for repeater ctassm
cation .

CanadaARS
Restructuring

Thanks!

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 pr0

cesar appears to be contrary to intemational
radio law.

to the news items contri buto rs this month.
They are West/ink , W5YI Report, The ARRL
Bullelin , The Chattering Relay. and Paul
Gilbert KE5ZW. Keep your ham radio-felated
news, graphics and photos rolling in to: 73
Magazine, WGE Center, 70 At. 202N, Peter
borough NH 03458-1194. Ann: QRX .
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- Service cannot be co-located with business
service; and
- Servlce must not be located in an area zoned
for commercial only

New Phone
Patch Rates

Ralph A. Haller N4RH is the new Chief of the
FCC's Private Radio Bureau (PRS) . 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 PRS.

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

Haller joined the FCC in 1971 as a radio
inspector in the l os 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 PRS in 1986 .

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

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 p0si
tion 00 the legal staff of the prestigious law
firm 01 Blooston and MorXolski. No successor
has yet been named.

- Ameteur use only;
»No advertising;

Repeater trustees in 4- and 5-land just re
ceived good news. Southwestern Bell re
cenlly 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 01 commer
cial, which cuts service charges in half . These
two hindering stipulations to class a repeater
residential have been dropped:

The following are the only stipulations now
to classify a repeater "residential:"

•RX .

This month marks the anniversary of
Novice Enhancement. Fred Maia 01 W5YI
News sums up below the effect of Novice En
hancement for 1987.

The increase in the total number 01 ham
radio operators is due 10 expansion at the
Novice and Technician level . The total
amateur census-the net increase 01 hams
increased by 9,119 in liscal year 1987 (10186
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 Aorn-Octcoer 1986 . 16,304 appli
cants became Novices in the same period in
1987. This is a 28.3% increase.

Novice Enhancement is clearty working.

Kowalski Resigns

33cm Band Threat

FCC Special Services DivisIon Chief Ray
mond Kowalski tendered his resignation ef·

At this l ime. 902-928 MHz is assigned to aU
amateurs, except Novice Class. lor CW,
Voice, SSTV, and FAX. Amateur radio is in
considerable danger, however, aliasing this
band to commercial interests. The FCC has
proposed (General Docket 87-389) opening
up the band 10 license-free consumer " broad
casting." Such broadcasting inc ludes 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 t remendously 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!
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TH-25AT/45AT
New Pocket Portable
Transceivers
The all-new TH-25 Series 01 pocket trans
ceivers is here! Wide-band frequency coy 
erage, LCD display,S watt option, plus ...
• Frequency coverage: TH-25AT: 141-163

MHz (Rx); 144-148 MHz (Tx). (Mod ifiable for
MARS/CAP. Permits reouueo.j
TH-45AT; 438-450 MHz.

• AutomatiC Power Con trol (APe) crcurt lor
reliable RF ou tput and final protection.

• 14 memories: two for any "Odd spht"
(5 kHz steps).

• Automatic ottset select ion (TH·25AT).
• 5 Wal ls from 12 VDC or PB-8 ballery pack.
• Large multi-function LCD display.
• Rotary dial selects memory, frequency,

CleSS and scan d irection.
• T-ALERT for quiet moru tcnnq. Tone Alert

beeps when squelch is opened.
• Band scan and memory scan,
• Automatic "power of!"circuit
• water resistant.
• Cless encoder optional (1SU-6).

• Supplied accessories: StubbyDuk, PB-5
battery pack for 2,5 watts ou tpu t, wall charger,
belt hook, wrist strap, water resistant dust caps.

Optio nal accessories :
• PB-5 nV.200 mAh HICd pi ck fOI 2 5W output • PB·6
trv. 600 mAhNiCdpack . PB·7 12 V,1100 mAh NiCd pack
• P8-8 12V,600 mAh Nled for 5Woulput • P8·9 72 V, 600
mAh NiCd withbuill ·in charger . BC·lO Compact charger
• 8C·ll RaplCl charger . 8T·6 AM battery case . DC·I/P&-2'f'
DC allapter • HIIIC-2Headset WithVOX and PH . S(-I4.15,
16 Soil cases . SIIIe-30131Slleaker micS . TSUo6 CTCSS
decode umt . WA·1Wiler resistant big

KENWOOD
KENW OOD U.S.A. CORPORATION
2201 E. Dominguez St. , l ong Beach, CA 90810
PO. Box 22745, l ong Beach , CA 90801· 5745
Olmplell." ser v'ce manualS ate available 10' all Kenwo O<:!
r'anscerve's and~Iaccesscees Specl1.c.1I/On,t /t!;llu'es.
and D'ICeSa'e sub)ecf ro chanpe w,r/Jouf roece 0' OOIlQ8rlO<>
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73 Review by Pete Putman KT2B

Down East Microwave
Box 23 10, AD #1
Troy, ME 04987

Price Class: 3333-l Y $93 AssembledlSn Kit
1345-LY $80 Assembledl$67 Kit

Down East Microwave
3333-LYK 902 MHz and
1345-LYK 2304 MHz Loop Yagls
Great DXing on the higher bands and portable, too.

proto A. Closeup of the 903 MHz feedpoint. Note the two directors
behind the slightty flattened driven element. The driven element
does not make a complete loop.

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

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

Down East Loop Vagi
Technical Specifications

I' m Impressed

Neither antenna required adjust
ment for matching. At the time of this
writ ing, I only had the 902 MHz loop
yagi in service on an SSB Electron
ics LT-33S transvertee. The LMW
2304transverter was still under test.
and I made preliminary 2304 MHz
adjustments with an extremely low
level RF source. The 902 MHz an
tenna showed a minimal amount 01
reflec ted power using 25 watts and a
Bird SOE 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.

I have made contacts with the 902
loop yagi as far away as 50 miles
using just 25 watts and easi ly copied
the other station, which only used
six wens. The manufacturer claims
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. I 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 yagisBl
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will then easily attach to the boom.
Down East Microwave supplies stainless

steel hardware lor all fasten ings except the
boom-to-mast clamps, wh ich are t - galva
nized If-clamps. The mounting bracket is a
piece 01 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. I mounted the
antennas on a homebrew aluminum " trident"
frame (Photo B).

1345-LYK

2.2-2.35 Ghz

45
6 '9~

3 tbs

21 dBi approx.

16 degrees

>20 dB

3333-LYK

880-910 Mhz

33
12 '

Sibs

18.5 dBi approx.

20 degrees

> 20 dB

Specification

Frequency Range

Number of Elements

Boom Length

Weight

Gain

3 dB Beamwidth, E plane

Fronl/Back ratio

L 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 01 loop yagis for the frequency range
900 - 3456 MHz. The antennas use the design
pioneered by G3JVL and G8AZM. I procured
two of these lor permanent installation on the
33 and 13cm bands 10 go along with newly
acquired transverters .

There is no mystery about loop Vagi opera
tion. They perform just like ordinary yagis.
each with a driven element, reflector and di
rectors. Full-wave elements, instead
of conventional ha lf wavelength
dipole elements, make these anten
nas stand out . The antennas exhibi t
high forward gains and good Irontto
back rat ios.

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
th e 1345L Y. Miniature hardline
leeds the lutl wavelength driven ele
ment from a female N connector
mounted on the boom. Incidentally,
slightly f1altening the driven element
provides the best match to a 500
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
Iremel y rig id 6061-T6 aluminum.
The loops are fabricated from lh
width (902) and v. · width (2304)
medium-gauge material that bends
with some resistance but holds its
shape. Antenna lengths and boom
material permit installation on a 1w

diameter mast without boom braces.
The yagi kits come shipped in two

parts: the boom sections and the eI
emenl/bracket kit. Complete in
structions co me with the antennas,
including a helpful pictorial diagram.
Many 01 the d irectors are of the
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Essential Link for Dataspace

,

by Steven ro Roberts, N4R £:
{f.ormer ly KABOVAj

Audio 1/0

It didn 't take long to d iscover thai a
built- in helmet aud io system is an ab
solute necessity-trying to handle a
speaker-mike while pedaling, brak
ing, shifting, stee ring, and binary
typing is too much of a juggling act.

But he re again I encou ntered problems with
products made for typical co nsumer environ
rnents : lightwei ght boom headsets were

amp or more on standby . Since my on-board
banery capacity of 10 amp-hours has 10

be shared with lights, computers, security,
stereo, and dozens of other loads. automotive
z-mcter rigs are unacceptable .

Yecsu . 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 rnA in receive mode , feed
ing a rubber duckie out a front -panel
ONC. But if you want an automotive
rig. just unplug its battery pack . snap
on a 25-wan amplifier. and hang it
conventionally under the dashboard.
Perfect ! The complement of features
is exce llent , with te n memories ,
stored offsets. a call channel. low
power mode, various luning steps.
and so on-and its utility is enhanced
by mullimode capability (FM. SSB,
andCW).

Of course, a rugged outdoor envi
ronment imposes some interesting
packaging constraints . Afte r puzzling
over the problem for a while , ( lined a
front-panel cutout with channel rub
ber, suppo rted the radio on a soft
foam pad, and tied it down with four
coil springs. A clear vinyl cover vel
eros 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 itsel f.

crit ical. I quickly d iscovered 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,

Rig C hoice and Mounting
Photo J. Clvst'up oftnt' Wi/'lllt'biko 's "Brain ITlIt'rjuCt' Unit' and tnt'
bla('k Larst'TI Ku/rotr Sp«iaJ W1tt'/'IIIQ. 11It' & f/ Tourlitt'''' ht'1mt'I
howt's a Plantronics ht'ad.st't, rlwst'Tlfor i,s ruggt'dTlt'ss and usis-

Whe n it became clear that the tWlCt' fO moisturt'.

transcei ver would be perma nent ly mounted such as the attractive new ICOM IC-2S.
in the bike 's control console instead of just But the problem here is power-rigs made
stashed in a pack , the choice of unit became tor cars lend 10 run warm. wasting half an
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I st ill remember my first attempt at a bicy 
cle-mobile 2-meter installation: A bat

tered Kenwood HT bcngeed onto a handlebar
pack with a speaker-mike clipped to my shin.
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 , l was out of commu
nication . A five minute installation
job like that, while superficially en
tertaining, is gua ranteed to fall apart
under full -time use . There is no such
thing.as a trivial task where electron
ics are involved .

But my new bicycle-mobile z-me
rer system is conside rably more ro
bust. Yae su ' s mu ltimode 290 is
shock-mounted in the control con
sole, as much a pan of the bike as the
48-spoke wheels and 54-speed trans
mission . The rig is powered by two
fully redundant so lar-cha rged 5 amp
hou r batteries , and it d rives 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
IT-mike plugged into the front panel
o r a prea mplified electret boom mike
attached to the earpiece. A push
to-talk button is embedded in the
left h a n dl e bar g ri p u nde r my
thumb ... and , as I mentioned in last
month' s introductory anicle of this
se ries, the Yaesu is dee ply integrated
with a number of other onboard sys
te ms incl ud ing touch-to ne remote
control, bike security, and packet .



appa rently not intended to be rained up
on. Rain can have two deviation-kill ing ef
fects : soaking up the high-impedance electret
aud io 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
d runken inspiration by one o f Eureka's pre
mier kinetic sculptors. Shielded cables were
routed between the sty rofoam and the outer
helmet shell , terminating in a 12-pin Lemo
waterproof connector o n the back that also
ca rr ies stereo a udio and power fo r the
dimmable Sunbu rst "mi ners" tamp. (The net
effect of all this is that I can be light-headed
while listen ing to music and chatting elec
tronically with local harns.)

Audio is 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 mix ing 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
ofproblerns . 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 T"
barricade flasher behind my head . A future
modification will eithe r 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 th is sa me bus so
that , for example, people standing around the
bike can hear synthes ized speech (" Red
alert! Biological life forms nea rby ... " ), a
sou nd generator chip, my voice carried over
z-rneters . or a taped message-all through the
console speaker.

Back at the helmet, I normally use the com
forta ble Plantronics ear insert , though I do
have the opt ion of piping the various sources
into the stereo headphone channels to aid in
spatial discrimination . A variation on this,
pub lished last year in QST, is in the process
of being added to the HF system-comments
in a later art icle of th is series.

Anten na

I will not attempt to conduct a tuto rial 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.

II is well-known that Y.I wave antennas re
quire little o r no counterpo ise. whi le LA and* units depend on them. Although a quarter
wave whip works OK on a massive recum-

bent bicycle (Magg ie, KA8ZYW, uses one).
the half-wave is d ramatically more effective .
In pre-launch tests , I found I could hit the
familiar Columbus. Ohio, 147.24 mach ine
from about 5 miles further away on the bike
than with my IA -wave-equippcd ca r. 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
fo r schlepping this 275-pou nd machine
through doorways. up gravel slopes. and
across unridable expanses of pudd led grass
lands . . .

Push-to-Talk

The only rational place for the PTT switch
in a properly insta lled bicycle-mobile 2m rig
is on the handl ebar . Unfort unate ly . due
to moisture , the component choice is non
trivial .

I faced the sa me problem here I had with
the handleba r keyboard . though I eventually
moved on to rubber-booted elastomeric un its
for smooth text entry . The ideal PTT would
seem 10 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 su rvive one washing cycle
during automatic assembly. They also have
no hysteresis whatsoever, and thus quickly
become flaky and intermittent when corro
sion sets in . I finally settled on a military-sur
plus sealed Microswitch with a quarter-inch
bushing , further protected by a miniature
rubber hoot from AME . All this is Ty-rapped
to the handl ebar '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
epox ied 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 abrupt ly die because of the power
curve of internal NiCads is al ready acutely
consc ious of the problems with batteries. O n
the bike, the difficulties were compounded by
a variety of loads, the need fo r redundancy,
random charge/discharge cycles, and a lack
of home-base spares. For the Argonaut in the
trailer. I use a 4 amp-hou r NiCad- 1can run
it down properly, give it a full solar charge.
and hit the airwaves again. But for day-to-day

2-mete r 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 sola r-charged 7-voltage power system
on the bike . But as far as the Yaesu 290 is
concerned. I have two 5 amp-hour batteries
set up to drive a pair of 12-volt buses. Bus A
runs compute rs, switching power supplies,
and the like ; bus B handles the radio and all
lights . The logic here is that on long night
rides I ca n live w it hout the comp u t
ers ... switching battery A onto the B bus as a
fresh backup when the low-voltage warning
light starts to blink.

QRZ ... BicJ d e ~lobi1e'

As I noted at the end of last month' s fea
ture, the Winnebiko 's z-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 lHOP. Hail
ing the Brunswic k, Georgia, repealer 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 feci at home .

If my bike-rnoblle HF and pac ket 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 irrita ting
kludges . Chee rs from Florida, and see you
next mo nth ...
NOTE: Ste ve :s book, COM PU TING
ACROSS AMERICA is now available ($12).
For information about his book, or the quo.r·
teriy publication of road tales ' ' The Journal
of High Treknowiedgy" ($13), as well as
CM T-Shins ($1 1J, contact: Computing
Across America, 10/3 Warren Avenue. Cary,
NC275/1.

Ste~'e 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 ser....es as their
mothership, lfyou would like to invite them 10

appear-at your local ham/est ordub meeting .
contact their manager, Paul Jaeger. at the
above address or phone 9191467-4806.

To contact Steve directly , Iry the GEnie
network. as WORDY. Over 50 chapters ofhis
on-goin g adventures and technical com
mentary are in an area called CM. Access
is $5lhour during evenings and weekends;
to sign up, we your modem 10 call 800
638-8369 and type HHH 'H.nen connected.
At the U# ; prompt. enter control-R fol-:
lowed by XlMI1 878 ,GENIE. Thesystem will
lake you through a signup procedure. Ha ve
your checking account or credit card data
ready,lII
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Antenna MatchinJ::

Three methods of
matchi ng we re avail 
able . The Delta-match
would have required a
matching section about

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 ~ 4 aluminum tubing 454

long : and several pieces of %4 aluminum
tubing between 36 and 48 " long held together
in pairs by mount ing brackets. The harvest
included a handfull of wing-nut bolts, a cou
ple of bakelite blocks measuring 4 ~ by 2 4 by
iii" , two usable u-bohs with nuts and lock
washe rs , an assortment of little brackets, and
two chunks of boom from the second antenna
that could telescope into the water pipe.

and pieces laid out were
meter mono-bander was
If the new antenna would
enough, that small TV

c the additional load .
d iameter tubes attached to
, former TV boom with

cd a driven element more
ncct ions with U-bohs en
cnrs without cutt ing .
c of pipe was st retched in
ouple of fee t of aluminum

seeped into each end and
secured with bolts be
fore addi ng the fanner
TV clements.

Th e tee -s tock w a s
next d rilled to accom
modate a two-foot trian
gle of counter-top mate
ri a l th ai h ad bee n
" weather-test ing" be
hind the clubhouse. Af
ter adding a pair of U
bolts . this assembly
prov ided a sec ure
mount to the mast .

As.wmhlinJ:: the ~Iatt'rials

A 28.400 MH z cente r freq uency (the
phone sub-hand) requ ired about 16 ' 9 4 fo r
the d riven clement, IS' 10 \<\ " fo r the d irec
to r . and an element spacing o f 4 ' and 34.

ed the follo wing formulas:
Driven Element Length (feel)
= 476 -:- frequency (MHz)
Director Length (feet)
= 450 + frequency (MHz)
and Element Spacing (feet)
= 120 + frequency (M Hz )

t time on ten meters The various bits
f you had a tri -band evidence that a ten-
uys? What do they The $4 Ten-Meter Beam Materials List: about 10 take shape.
icucd. " Oh ! That 2 each junk TV antennas free be small and light
bigger rotator?" 2 each I ll:!" x 4" u-bolts$I.80 rotator could handl
rr's Handbook. l a I each 100 pF variable cap. 1.00 A pair of the * ~

TV antenna . and a Small ours. bolts and Misc. 1.20 each end of the 13
k pile in the woods TOIal :$4 .00 IJi 4-20 bolls yield
ers followed. Gold' References: than 17 ' long . Con
the r (very bent) TV I. Radio Handbook zl st Ed ition by able length adjustm
nd a five-a nd-a-half William Orr W6$AI The ten-foo t piec
ock . 2 . ARRL Antenna Book. 1974 Edition similar manner. A c
escription of a two- tubing were tele

GENERAL LAYOUT
O'RECTOll I~U.I(l I"';"

[lE" E..T $PAC'.....".,..
1)It,vt:.. EU-""''' ' .. f1. , ..

GAMMA MArCH DeTAIL

~OR'~~"E"~ /~L""PS "aOl!' 00"
p,ot: Ha OfG( R

.. , . • , •
" .. ,.. .. , • , •.. "

, ,. _-- • • zL
./. ~ ':'_: ~ ,~e..n ..( e LOC_T(( ' ,roc_ 800"

:h..--l
Y·eo\.T- J ILoo~ n"'~ - ,- I

Ga....a .. a TC " ROO

so·n, 20 ....

In the Bl~inninA

It a ll began one day when the XY L walked
into the shack and said , " Honey. I know
that you are having a grca
but wouldn't it be better i
beam like those other g
cost?" My respo nse cl
much'! And you'll need a

A good hard look al 0
re-examination of an old
discovery trip 10 the jun
with tape measure and ph
Well. nearly as good: uno
antenna. a ten fOUl pipe , a
foot section of steel tcc-st

The Handbook had a d
element yagi that cou ld
give 5.5 dB of gain and
a Iront-to-back ratio of
7 10 15 dB. The second
element . the parasitic
element , could become
a refl ector-in which
case it should be about
5% lo nger than the
d riven ctcmcr uc-or a
director if CUI about 5 %
shorter. Using the para
sitic clement as a direc
tor gives slightly more
gain and the advantages
of a sho rte r clement
with the mechanical ad
vantages of reduced

weight . turning radius Fi~lm' I . Geflrrul antenna laW'll1 lJII<1 Gamma ""ur'h 1lt!/cIiI. #14 wire comlt" ·/.( Iht' 50-2.19 f/J rht'
and wi nd load . variahle capacitor, 11l1' WI/emlll resonates at 2H. 400 M1/: . 1111' 5WR across IIIl' It'll mrsrr No~il"t' band

The Handboo k yield- (28, / /0 28. 5) m/l,l(t!sIrm'" / .18:110 1.6: I .
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A t it le like th is usually implies that the
author has several PhD's and ow ns

shares in the local aluminum tubing indus-try .
The reader, in the end . is left with his en
hanced Novice privi leges. a wire dipole on 10
meters and a ho le in his poc ket . By way of
contrast. this author just wants to share a
success ..tory on what to do with the gift of a
non-working television antenna .



t he r e fe r e nc e signal
fades , just hunt for anoth
er.

More and better test
equipment makes trans
mining adjustments more
precise. but my Hot -Wa
ter 101and a homebrew
rettectometer 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 he ight of 24
feel-on ly aboul70% ofa
wave length above the
g ro und and o nly 6%
above the house . Yes ,
higher would have been
better, but accord ing to
the Ante nna Book 2 the
wave angle could some
times be as good as 2Oo.

Concl usions

Does it work? You bet!
Stations barely heard with
the dipole really peak up
on the yagi. I get consis
tently bette r signal reports
with the yagi. too. Some
stations th ink I use an am
plifier . Amplifiers are
great , but they are more
comp lex, more expe n
sive, and do not help on
rece ive . Compa ring a
beam with an amplifier.
the former will definitely
offer more bang for the
buck.

It may not be the most
technically sophisncated
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
sig na l in an d o u t?
Sc ro u nge around a nd
build yourself a beam.
Just avoid using two or
three d iffe re nt types of
metals , and get it up as
high as possible- maybe
build your own capacitor.
Go ahead and try it. It
could be the stan of some
thing big. III

Peter Bergman can be
reached at 902 NE 13th
Ave. #/5, Brainerd MN
65401. He is ajack ofall
trades who was attracted
to ham radio because of
its great public sen'ia
potential.
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Photo A. 111t' complrted bt'am is ifl piau aft'wft't't belo... a two-meter Ofllt'fltUl. 7ht' rnd dnail
ofIhe driven elemefltdisplay.'; Ihe spacing ofthe rods which effects tht' luning. 1~ • at the ends
works best.

Photo B. CJost'-up af tht' Gumma mutch and the organic rotator. The Wlriohle capacitor has
been covered with a plastic hottle and tape.

meters. My very meager
j unk box produced only
one 100 picofarad va ri
able capacitor. Back to
the drawing board.

The Della-match might
b e c hea p, a nd th e T
match m ight be a li ttle bit
more efficient , cheap
j us t o ne matching-rod
one-third the diameter of
the drive n clement and
one variable capacitor.

A 20· scrap of alu
minum dose to the rec
omme nded diame ter
se rved as the mat ch ing
rod. A pipe hanger strap
became a clamp, and one
of the bakelite blocks be
came a support fo r the
driven end. The driven
end o f the rod was flat
tened and holes drilled to
mount the capacitor. Af
ter final adjustments the
ca pacito r was cove red
with a plastic vitamin bot
tle . Following the fonnu
la in the book , the Gam
ma-matching rod was
spaced 1.70 o f the length
of the dr ive n e le ment
from the d riven element .

The Tuntng Process

One o f th e numerous
little brackets was reamed
out to mount an SO-239 to
the boom at its junction
with the driven element.
A shon piece of #14 cop
pe r 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 is a possibility ,
but the convenience ofthe
connector is worth the 75
cents.

After asse mbli ng the
antenna , a wooden step
ladder served as a tempo
rary mount for the tuning
process. First. the anten
na element lengths a nd
spaci ng need ed adjust
ment to optimize recep
tion . Ideally. use a low
power transmitter feedi ng
a dipo le at the he ight of
the antenna be ing adjust
ed and located several
wavelengths away . other
wise. manually rotate the
antenna to peak the sig nal
stre ngth ofoperators near
the ta rge t f r equ enc y .
Then trim the elements
and adjust the spacing for
signal improvement. If
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Create X-209
9-Element 144'MHz Vagi
This medium-gain performer offers
good design, light weight and great strength.

73 Review by Pete Putman K T2B

Number 16 on you. FHdNek c.rd

Creative Design cc., ltd.
Orion Hi-Tech
PO Boxenl

Calabasas CA 91302
Price Class: $119

Conclusion

I used the test set-up with the
"quasl-ttopie" radiator and 200
mW of power 10 make a lew mea
surements. See Ihe table lor re
sults .

The Create X-209 is a well
designed, lightweight antenna
tnat is easy 10 assemble and
very strong. It will yield satis
factory performance as a medi
u~jn yagi for either verti
calor horizontal polarization
modes.

The Manual

Most of the instructions pertain 10 stacking
pairs al tha X·209 or X·211 models. Very little
information actually had anylhing to do with a

single s-erement vagi. The manu
al could have been wri tten 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,
FIB 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 lake Iooger to at
tach the antenna to the mast then
to build itt

has a drain hole on one erc., contains the
driven element and its coaxial balun im
pedance match. Simply attach whallooks like
a large gray plastic lube to the boom and
connect the coaxial cable. As a result, it look
me only a half-hour to assemble the beam.
start with the longest elements at the rear
and work forward. Directions aren't even nec
essary.

CREATE X-209 "Long-John" zm VAGI_iOn ""mod ..-...
Forward Gain 1"dBi ~.

Frs ratio 15dB 14.5dB

seeeee
RejectiOn nlaat-23 dB

VSWRBandwidth "MHz at 1.5:1 "MHzat1 .3:1

Weight 8.251bs ~m

L"",," 12' 2" """

Photo A. Create Dasign X·209 !JoE/emant 2-me/ar yagi.

Easy and Secure Assembly

Photo A shows the assembled
antenna. The first thing that grabs
the eye is the unique boom. Its
cross-section is neither round nor
square, but more Qlljptical. 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
putt ing 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 01 the elements come pre-as
sembled and fitted to a center
plastic-covered magnesium alloy
brace. Each brace fits to the lIat
side of the boom to ensure a snug
fit (1 ta Tonne], 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 PhOtoS. ClOSe-up of the CreateX·209showing the encapsulateddrlven
weather-proofed housing, which element.
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From Japan comes the Create s-eiement
" l ong 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. ltd.
offers a wide range 01 amateur products in
cluding rotors, towers, Iow-band antennas
and even a unique 109 periodiC antenna lor
50-1300 MHz.

The X-209 is not really a " long--John" de
sign in the same sense as the old Hy-Gain
models 01 the same name. It's a medium
length (1 .8 wavelength) yagi and offers about
14dBi gain.TheX·209 is a well-made antenna
with some nice design touches.
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ClRCl£ 3 0 Ofrl READER SERVICE CARO

•••• SAME DA.Y SHI PPING ••••
TNl J IM N2GKW " BILL KA2QEP

QEP'. SALE CONTINUES
Due to t be i ncreaae in copper
prices, all c oax c abl e WILL
increaae . Be't'ter b 1't NOW .

110- 4 Route 10
East Han over
N, J , 07 936

VISA. • MASTER CARD ACCEPTED
SHIPPING IS ADDITIONAL

Call TOLL FREE

1-800-U5A-9913
i n NJ 20 1- 887-6 42 4

• BELDEN 9913 low-loss
500 ft Roll $185.00 or 39¢/ft.

• BELDEN 8214 (foam)
500 ft Roll $150.00 o r 33c/ft•

• BELDEN 8267 RG-213
500 ft Roll $185.00 or 39¢/ft.

• BELDEN 8268 RG-2l4 silver l.3S/ft.

AMPHENOL SPECIALS
PL-259 silver (mica f illed )
UG- 21D · N' ~ale cable end
UG-21D ' N ' (fitted f or 9913 )
UG-23D 'N' f emale cable end
UG-2 9A · N· Barrel l J ac k- J ackl
UG- 57B ' N' Barrel plug-plug
UG- 58A ' N' Chaaaia receptacle
UG- 83U ' N' Plug to UHF adap'tor

Copper-clad 14 2"a. (7x22)
7¢ a foot (any length)

Identical t o Belden 8000

Sola r Power for your Stat ion, '

l1i1f j~ i~! l~:l j~ ~

CIRClE 89 ON READER SERVICE CARD

CIRClE lo 18 Ofrl READER SERVICE U RO

................. PRESENnN(i ..................

CABLE TV
DESCRAMBLERS

................. STARRl N(i .................
JERROLD, HAMUN. OAK

A""P OTH£R fAMOUS _ ""UI'''ICTl.JRE1IS

Tho S239.9l RuU.,-IO_ QRV Sol.. _r Supply I:eepo y""r
IO'P'"lIte. '"' IIr '0lIII>I:I \he clock .. p"""'" ~"'" 1IXJ....... IIF
__ 60 "" cnlI.c......,. cu..-opeedI d'IIrp:. pmoeca. ..1

<db " ..__ full, ......blod.Qltv . • --"tII<.__
"'dolS IOS"H _ 5c.: u •.7 AlI'tlt1r ll'QS n 't s t
197 t ~ . Oak ~.• Provo, lIT Sol604 180 I ) 3 74· 10114

·- 1. ""·-......._-.-.• LOMEI'~.....""....... ....,.... U I
• O'I _D"""' 1'O<a /'0 """'"'

•011 CATA40G CH"'-y ,-eoo-J4S.a9Z7
'011 AU. 1""'ORIrIlATIOfol 1-818-716--S914

I" - . OMAR ELECTRONICS' - I
FOR ALL YOUR AMATEUR NEEDS

I SPECIAL PRICES on all I
I MFJ PRODUCTS ... A.R.R.t. PUBLICATIONS I

and other Ham Radio equipment!

I 'M 404-466-3241 1-'-1 I
I OMAR ELECTRONICS - OMII Pupo WUfC)N I
LRT~HIGHWAy.!!..SO~~VIL~GA~4t._J

CIRCLE 2 9 2 ON REA DER SERVICE CARO

Austin 2MI
llAM/70CM
ttl -band anten na
which requires but
a single coaxial
line is sweeping
the country
$69.95 + $4.50 PH
PA 6% tax

CIRCU: 305 0'" READER SERVICE CARD

Ed Noll (W3FQJ)
PO Box 75

Chalfont, PA 18914

CIRCLE 310 0 ... RUDER SERVICE CARD

The Supertemp m SolderingStation
The Ultimate in Controlled Temperature

Hand SOldering

FeatureS:
. ,·Seleetabd"y·' III 5<1 ' increments be!wee'n 608"F

and 824 -s-erso C' readIngs.

. '·Ze ro voltage sw'tch",g" protect"'g voltage &
current sensingdevices.

. '·Ma,nla 'ned t,p accuracy" to
""thon ::t6 'F(3'C)

~

Davle Techlnc ,
Eleetronic Tools &---2.QS Bant.a P'Iace
Futa...... NJ 07410
(201) 196-1 720

Exp. Dateo Amex

o Check Eoclo!<d

o VisaD MC

I
I
I

City::-::- -::c-:::-::-,--::-::-_ State _ _ -:: Zip _

o Bill Me 0 Charge my credit card I

Accoom"---O:~;_---C;:;:~;----~;;;:;;-:==== :
Signalure _

on.... vahd kw 1 10m,"" I..... only c__r""'I n ....rfateoodcn ; $.27 p<"r yea' 112 .......... lI .S. fuod>. I
Plea>cc al ~-6 ..«I., kotdd ,......,. elfIN _ , · F_ "tis ..., 10 pood.-:nben only

~ajl <.:=."' ~H=.... R...: , P~Bo,~. •-~YI~7-~ 2..8268C-.J

1.0 YES' 1::01 u::-ecei::-my~ of 73.>tmauur R~'o al home
• every monlh . Pln se !U1'1 my suo..: nption immats.alely:

I year ( 12 i,;.~uc:s) for S19.97 and a FREE 73 BASEBALL CAP~·

Name _

I Address _

I
I
I
I

-

Yce've discove red the greatest hobby in the world . And 73 Amaft"llr Radio captures the excitement of amateu r
rad io like no otber ham magazine in print today . with 73 . you'll havejim di scovering the Ihrill s orthis great hobby .

And while you 're at it , you' lI also lea rn more about ham rad io .
Don ' t take the risk o f miss ing oul on all 73 has lo offc r . You can have your issue of 73 del ivered to you r home
every month for j ust $ 19,97 ( 12 iSSllCS)-thal' s 43 % off the cover pr ice!

A nd with every paid subscription we ' ll send you a FREE GIFT: a greatlooking 73 baseball cap.
A horne delivered copy of 73 means you'Il never miss 001 on these treme ndously popular
mon thly columns : ,-.,...'

-Cc nsrrucuon projects : The most homebrew projects an.\·...nere .
«Product re views: Belly-to- belly marcbups of new gear ,
eAcrial View: Everything you'll ever want to know about antennas.
- Q RP: For low power afic ionados.
- WEATHERSATS: Get the late st fall on the weather .
«Never Say D ie : And you bet l woe 't .
- 73 Internat ional: 73 Amarl!ur Radio is the only ham magazme

with Il'IIlnlhly news from every com er of the world .

And remember- with every paid subscription
order, you'Il receive a FREE 73 BASEBALL
CAP. and SAVE43 'l OFF THE COVER PRICEl

FELL OW RADIO AMATEURS,
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Put More Punch
in Your Packet

•

- :1
144 220 440

135-160 210-230 415-465
)12Mhz @ 146Mhz )15Mhz @ 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

Outstanding mechanical design
makes the IsaPole the only logica l
choice for a VHF base station,
especially for Packet operation. All
Isapole antennas yield the maximum
gain attainable for their respective
lengths and a maximum signal on the
horizon. Exceptional decoupllng from
the feed line resul ts in simple tun ing
and a significant reduction In TVI
potential. The IsaPole 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 protec ted so lid sta te
trancelvers. Typical SWR Is 1.4 to 1 or
better across the entire band.

A standard 50 Ohm S0-239 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).

tsescte Specifications

Model
Freq. Coverage (Mhz)
2.1 VSWR bandwidth
Power Rati ng
Gain" •
Radiating Element Length
Amateur Net Price

- -dbd - db gain over a dipole in free space

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 518 wave two
meter telescopic antenna. The factory
tuned HR-l 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
mobi le antenna. In the coll apsed posi
tion, the Hot Rod antenna will perform
like a helical quarter wave. Three Hot
Rods are available; HR·l 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 th e perfec t
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 informati on contact Advanc
ed Electronic Applicat ions, P.O. Box
e-2160, Lynnwood, WA 96036, or call
206·775-7373.

Prices and Speci fications subject to change without notice or obligation.

Brings you the
Breakthroughl
CIRCLE &5 Ofrl READER SERYICE CARD



Complete Line of VHF/UHF Rcvr. & Xmtr.
Boards & Assys. also available. Plus 10,
COR, OTMF Control Bds. , Antennas,
Ouplexers, Cabinets, etc. Inquire.

We've got the greatest
design/performance
"Know-how"-14 years in
the business-with
constant improvements in
our Repeaters & Link Units!

For that new 220 MHz Machlne-
Spectrum now makes 3 lines of VHF Repeat
ers-the world famous Deluxe SCRI000A,
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 larg e
cost savings to you! The SeR?? 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 Featuredl
Super Deluxe Repeater with full panel
metering and controls, and a complete list
of "bullt-ln ' options, then you want our
SCR1000A 0' the SCR2000X.
All three available with: Autopatchl Reverse
PatchlLandline Con trol; Touch Tone Control of
various repeater functions; 'PL '; "Emergency
Pwr.l/D": Tone & Timer Units: Sharp RX Filters:
Power Amps: etc. (2M & 440 MHz Rptrs. and RF
Link Units also evenebte}

-- _......

-=~
~._-~- _._.-

.- .- -• • •

1055 W. Germantown Pk, 510. Norristown, PA 19403. (215) 631-1710. TELEX: 846-211
CIIICU: 1 1 0fiI fI£Aovt SERYK:l e.uro

Basic SCR77

For the Finest in 220 MHz Repeaters,
Go with the Leader-

--.... 1110_

Shown in optional cabinet.

Call or write today for details and prices!
Get your order in A.S.A.P.!
Sold Factory Direct or through Export Sales Reps. only.

'lJsq SPECTRUM COMMUNICATIONS CORP.



The /'Ir;itt)' Gritt".·

Users may exercise their own options to
mount the pans required 10 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 200 resistor can be mounted on
this side as well. Some people may choose to
mou nt the resisto r on terminal strips located
beside the PC board. Ot hers may cut the PC
board trace in appropriate locations and di
rectly solde r the resistor on the bottom of the
board. This will depend on the size of the
resistor.

This modification should be done on the
S8-220 linea r as well . Another d iode in the
series-string will keep a safety margin . If the
manufacturer rates the diodes at I (XX) PIV ,
for instance . a 750 PIV design rating bu ilds in
a 25% safety factor .

This mod ification doe sn't take a great deal
of lime and can be classed as an easy week
ender project for a stormy winter! III

f'iRurr J. The original circuit.

200, the high voltage line inc reased about 300
volts, and power output increased by about
50 Walts,

K~i(h VE5XZ has bun a firefighser for se\'en
Jearsfor thecit)'ofPrinaAIbt-n, Canada. as
w~1I as an emergency rescue instructorfor St
John's Ambulance. He 's been a ham for / 7
yean.
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yield a cost far exceed ing 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 TlR sw itching .

A capac ito r and a resistor parallel s each
diode . The resistor keeps the voltage co nstant
across each diode when reverse-voltage is
present. Th is prevents the first diode from
taking the bruni of the initial reverse-voltage .
The capacitors are there to absorb surges
fro m the d iode sw itching and anything else
that could appear on the line . Voltage spikes
could damage the diodes.

The 200. 25W resistor serves a special
function . It will limi t the initial current surge
in the high voltage supply at initial applica
tion of power. This is because the filte r ca
pacitors have no charge at the time and act
like a short ci rcuit until they do charge. Th is
could precipitate damage to the rect ifier
diodes. or worse yet. the transform er wind 
ing ! Commerc ial applications would switch
this resistor out of the circuit after a few
seconds by a time-delay relay . In this applica
tion switching is unnecessary.

The results of the power supply modifica
tion have been e xcellent. In the modified S8-

by Keith Stieb VE5XZ

Cheap and Easy Afternoon P
II

eathkit HF Lin

•• ., .. ••

.. .. ., ••- R'OORI"_,.
" ce " <- 0' ro 01' ,.. , _I"".'OQO.,.

IOOvac c,rotl·QQ,.F--o..cs".".,"""0t00.,......
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FiKure 2. The modified circuit. Theba.•ir changes are in the diode strings,
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T he Heathkit 58 200- 220 series of linear
amplifiers have bee n around for yea rs

now . These Iinears have proven to be the
workhorses of many amateur stations around
the worl d . There have not been very many
modifications made to these amplifiers. Ob
viously , Heathkit designed them right the
first rime.

The long-term dependab il ity of the high
voltage series diodes comes imo question
a fte r a revie w of the linea r's schematic .
These d iodes are used in a full-wave . voltage
doubler circuit. Consultation with the ARRL
Handbook and several technical manuals
led [ 0 the following changes to the power
supply .

Improving a Good [)e.i~n

Figure I shows the original circuit, and
Figure 2 illustrates the recommended mod ifi
cations.

The basic changes are in the diode strings.
The modifications include use o f on ly four
d iodes on eac h string instead of six. Further,
the new diodes carry ratings of 3 amperes at
l(XX) PIV. These diodes cost approximately
60 ce nts apiece . Use of higher voltage diodes
and fewer in each leg of the supply would



uniden®
CBRadios&
Scanners

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

NEWI Bearcart 760XLT-SA
list pnce S499,95fCE ptlce 1294.95
1.t-a.nd, 100 Ch.,_I. C,.,..." • •• • AC/DC
F(e<lII~lncr r.nge: 29-54, 11'- ' 7of, 406-5 ' 2.80&-956 MHz
E~clu"" . 23 518 75-' . 9,01 25 .t>d 8&B_ ~"5·Bll. 0'25 /,1Hz
The BNres ' 760XLT has 100 programmable chart
nels organized as l ive channel bankS lor easy use,
and 12 bands of coverage including the 800 M Hz_
band. You also get automatic sc.nning 01 prepro
grammed aircraft. police. marine. and emergency
services. n also includes Weather Search, Priority,
Scluelch, Lockout and Delay_It has automatic and
manua l band eearcn to find newaclive frequencies
in other areas of the rad iO spectrum. The BeareSI
760XLT mounts neatly under the d ash and con
nects d irect lyto l use block o r battery. The unit also
has an AC adaptor, flip dow n stand and te lescopic
antenna lo r d esk top use. 6 ·5/ 16" W x 1"IiI" H x 7'"'''
D. Model BC 580XLT·SA is a s imila r version without
the 800 MHz. band lor only $2 19.95.

Regenc~ TS2-SA
List price S499.95/ C E prtce S309.95/SPECIAL
f ....rHI, 75 Cltenn.'. C'Y.,.II••• • AC/DC
Frequencyr, ''';;'. 29·54. 118· '75, 406' 51 2, 806-950 MHz.
The Repency T52 scanner lets you monitor
M il it ary, Space Satellites, Govern ment, Railroad,
Justice Department, State Department, Fish &
Ga me, Immigration, Ma rine, Police and Fire Depart
ments, Ae rona ut ical AM band, Paramedics, Am
ateur Radio, plus thousands 01 othe r radio Ire
qcencesmoet scanners can't p iCk up. The Regency
TS2 fe atu re s new 40 channel per $eCOnd Turbo
Scan~ so you w ont miss any of the act-en. Model
TSl -RA is a 3 5 channel version 01 t hISrad io w,th.out
the 800 MHz. band and costs only $ 239.95.

Regency" RH256B-SA
List price $799.95/ C E pric. S329.95/SPECIAL
1. Cite""., • 25 W." Tr-.m.r • ",,~

The Regency AH2568 is a ecreeo-cnennet VH F land
mobile transceiver designed to cover any frequency
between 150 to 162 M H z. Since th is radio is
synthesized, no expensive crystals al e needed to
store up to 16 frequenc ies without battery backup.
All rad ios com e w ith CTCSS t one and scannin g
capabilities. A monitor and night/day switch is also
stand ard. This t ransceiver e ven has a priority tunc
non. The RH 25 6 makes an ideal radio lor any police
or lire depa rt ment vo lu ntee r because 01its low cos t
and high performance. A 60 Waif VHF 150-162
MHz. vers io n calle d the RH 606 B-SA IS available
fo r $429,95 . A UHF 15 w alt, 10 channel version 01
this ladio called the RU150B-SA is a lso available
and covers 4 5 G-482 MHz. bYt th e cost is $41 9 .9 5

SALE Bearcat'" 100XL-SA
List p rice$349.9 5/C E prlc. ,159,95/CLOSEDUT
. ..ttd. f e Ch_.,. Ilrforltr e SCen Del.,
"'rch e U mlf e Hold e Loclr_t e Ac/OC
Fr-auerocy reroge: 30-50. 1I a- I 74, 4011·51 2 101Hz
Unidero ..... ,utnor;zed CEl iO cloeeout t l'>e l amous
Be. re" lOQXL to make room lor new models. ThiS
scanner tIas s lull 16 channels ....Ith Ire<luerocy coverage
Ihal includes all publ ic seNice ba rlds. Wow .. ....hal a
scannerlln<:luded in our low CE price is a Slurdy
carrying case, earphone, bat tery chargerfAC adapter,
six AA ni-cad ba"eries and Iluible arotenl18. Sin<:e thiS
is a special closeout price oro our last 200 pieces, you
musl order your 8earcal today to take IIdvantllge 0l thi5
e~cellent scanner opportunity.

*** Uniden CB Radios ***
The Uflidero nee 01 Cilizeros Band Radio transcelV61'$ IS
styled to compnment other mobile audio equlpmenl
Un lden ce reeos a'e 110 reliable that they have a two
year limited ....arranly. From the feature packed PRO
540e to the 310e hanclheld. lt>ete is no better CI"zens
Band radIO 01 the market today.
PR0310E·SA U_ro 40 Ch. Por1aDlelMoboie CB saS.9S
PR0330E·SA U",den 40 Ch.RemeremounlCB $I 09 9S
NINJ....SAPR0310E ", ~h rechllrve_ Da"ery P8Ck.59995
8-1 o-SA I .2VAA N~<;ad bIIl1. lor N,roi<l l ....t 011 01 $20.95
KAI'tATE-SA Unlden 40 Channel 'eSCUe .adlO . 169.95
PRQS20 E·SA Urn" ero 40 channel CB Mobile SS99S
P~OE·SA un'''". 40 ChanneI CB MotIl le $119.95
PR0&40E·SAUniden 40 c""nneISSBCBmobile ,. $1 59 95
PRon OE·SA un,"en 40 Channel CB ea...... ... $1 19.95
PRQe l OE·SA Uni"en40 channeI5SBCBBase ... $179,95

** * Uniden Radar Detectors* * *
Buy the tmest Unidefl 'ada' detectors Irom CEI today.
AD7·SA Uni""n .isor mou nt rada. deleClo, . . $109 .95
RD9·SA unid"n ·'Passport·, f i, e ,ada, de tector , .. $129,95
AD9Xl·SA Un'den ··mlCro" Si ze radS, ,)elector $159.95
RD25-SA Uniden vis<>< mount rada, detector ,$59,95
RD500-SA Uro iden Visor mount ' IOar delector .. $79.9S

NEMffBea~at'"200XLpSA
Ne w ProduCLAvailable May, '988
List price S509 9 5/ CE price $299.95
' ....nd, :lOO Ch.nnel e . 00 11Hz. H, ndheld
Se_cll e Llmll e Hold e I"rior/ty e t-oc._.
F,rtQueney ,enlle: 29·54. , / ,. / 74, 406-5/2. S06·9S6 "' HZ
E_elude. 823.9875·8411 0 ' 2S end Il ISS9S15-S94 0'25 "'HZ
The Bearcal 200Xl T se ts a new s tandard lor hand
held scanners In performance and d ependability.
ThiS full lea/u ra d urut has 200 programmable
channels w ith 20 scanning bank s and 12 band
coverage, II you want a very Simila r model without
the 800 M Hz, band and 100 c han nels, o rd er the
BC 100XLT-SA fo r only szt a.se.mcrooe e eoteeoa
carryi ng case w ith belt loop, m-eed battery pack,
AC ad apte r and earphone. Orde r your scanner now.

Bearcat" 800XLT·SA
list price$499,95 / C E p rlceS259.9 5 / S P ECIA L
f :I-Send, 40 Ch.nn.I e Hcrc'Y.f.' .cenner
""Ioril , control e S••rch!ken _ AC/DC
Barods: 29'54,118-174. 406-512,806-912 MH z
The Un,den 800XLTreceoves 40 channels In two r::r.nkS.
Searos 15 channels per seeeee.Sl.le9"' '' x4 "' '' . 12 '1> , 

If you do 1'101 need the 800 M HZ. band. a slm,la' model
called the BC 2l0XLT·SA IS avai lable l or $196.95

Bearcat'" 145XL·SA
List price S 18 9 .9 5 / C E p r ic e $98.95/SP ECI AL
fo-"nd, UJ Ch.nn. 1 e Hcrc'Y.te/ .cenn.r
Priorit , c o nl,o l e W••th., ••e r c h , AC/DC
Bands; 29-54. 136,174, 40 6·5 12 MHz
The 8ea,eal 145 XL IS a te challilel prOQ,ammable
scanner covering tero trequerocy bands. The unit leatu'es
a bUII",n deiay luroc lion that adds a treee second delay
on all channels to p'even t missed transmissions,

Bearcat" 175XL·SA
Lis t price$279,95 / C E prlce $ 156 .95/ S PEC I A L
ff -S.n d, fS Chenn.' _ W• • ther S . erch
Pri o r ity control' S••rch!5c.n e AC/DC
Barods: 29-54, 118,174, 406 ' 5 I 2 MHz
The Bearcat 175XL has an automallC sea-en reateee to
locate new frequenCies. Pflo"ty . lock 001. delsv and
searo speed ere all Incluc)ed.

Regenc~ Informant'" Scanners
FreQuencyco~erage: 35·54. 136·174 406·512 M Hz.
The new Regency In lormanl scanners cover Virtu
a lly a ll the standard police, hre, emergency and
weather trecceoc.ee. These special scanners are
preprogrammed by state In the units m emory. Just
pick a state and a ca tegory, The Informanl d oes the
re st All Inlormant radiOS have a feature called
Turbo Scan~ t o scan up t0 40 cnanoets per S6(:ond ,
The INF1-SA is ide al lor truckers and is only
S19 9 .9 5 . The new IN F2 · SA is a d eluxe model and
has ham radio, a we ather alert and ot her exc it ing
features bu ill in lor onl y S239.95. Fo r base station
use . the INF5 · SA is only S 14 9 .9 5 and lor those
who ca n alford the best. the IN F3· SA at $20 9 .9 5 , is
a state-of-the- art, receiver that spe ll s ou t w ha t
service you're listining to such as M ilitary, Airphone,
Paging, State Police, Coast Gua,d or Press.

Regencv' HX1500-SA
L isl Price S369.95/ C E price $179.95 /SPECIAL
f f-Sen d , 5 5 Ch.nn.1 e H .ndheld/Porfe"'.
S..rch e L o c lr out e Priority' "n. Se/.cl
Sld.1ff l iqu id c 'Y. ,.,d l.ple y - EAROM"""(Wy
D irec t Chenn.1Acc••• " . eture e Sc.n dele,
BanCl. 29-54. 118-138, 144' !14, 406·420. 44 0-5 12 "' ''' z
The ne.... handheld Rege ro cy HX15QO scanner IS
fu lly keyboard programmable for the u ltimate '"
versatility. You caro scan up to 55 channels at Ihe
same time includmg Ihe AM aircraft barod. The LCD
display is even sidelit l o r night use InclUd es b elt
clip, lIexible anterona arod earphone, Opera tes on 8
1,2 Volt recharg eable N~cad ba tle, ies (not Included),
Be su re to ord er batt eries and bat tery charger from
the accessory lis t In this ad

* * * Un/den CordI••• Phon•• * * *
A major consumer magazine did a compsrUlon study on
cordless phones. The check poon ts included cla"ty,
efficierocy and Dl"1C8. Unidero ....as rale<! best buy
XE300-SA Uro"'ro Cord... Phgrl.. .. ,......... .. $69 95
XEi5Ol>SA Uro...ro Cord_ P"","" with ~Ing $B4 95
XE7CJO-SA Uro,.,.ro CordleM PI>one _ h _ aker . $11495

*** ~I.nd.dW."anty Program ***
II you PUrchase a scenroer. C8. raoa, cIfIteclor or cordleSS
phone "om any alore in I...U.S,or c.nsda ""th,n t"" Iesl30
days. you <;an get UP to Ihree yoril"" 01 e.tende<l ",. rranty
.....ice l rom Warranteeh,Thie s.erviCe e. t__.,..n Delli".

.l1e' I... manuleclu'efs w. " enty "' PO'''' Wa..enlech "'ill
peitorm all "ece...ry labO. and "" II rool ell.ge l or ...tu'ro
shipping. E.l eroded ",e..anl "'s a,e ~.elundable end apply
only10 lhe orig,nalpurchsaer.A fwO }'fI..re. leroded ",..rrantyon
a mobil.. or Dase aeennllf ia $29,99 ..ndtil"'" y.....s iS$39.99
Fo. IlAnoheld acann..r.. 2 yaars is $59 ,95 and 3 yaars is
$79.95, For reda, detectors. two years is S29.95, Fo. CB
radiO$, 2 y-e.,. i. 539.99. For coecreee pllon e.. 3 yea '~ is
$34.99, On' .., your ", a" anly tor you. me,CllandiSe today.

OTHER RADIOS AND ACCESSORIES
IfCWI SC55Xl·SASeareat 10 Chan-ne l aeenner,. 511a.95
BC 10XLT·SA 8eareal 20 ch.nne! aeenroer .. $169.95
R10l1().SA Re\l8nc,45 c11. scen...... . . . CLOSEOUT 5119 95
Zeo- SA Reoerocy 60 Ch. aeenner. CLOSEOUT 112995
UC102·SAR~VHF 2 c11. 1Watt lrS<'laiC_ $117.95
BPS5-SA Regertey lB a"", . eg. POWfH supPy , ST 69 .95
.......s-.SA Orop-'" Charverlor HXl 200 '" HX1500 $8495
1IIlA51&-SA Well ellerver tor HX1SOO aeenner $14.95
1IIlA553-SA carry.ng CSI8 lor HX1500 ace $199S
IU.2S7·SA Ciga,elle liglller cord lor HXI 2/1500 .. $19.95
MAe17·SA N..ceo tletterypeck lor HXl 000I12OQ .. . $3495
BP205 N~Csd tlella". peck lor 6C2OOI8C1 OO XLT.. ,$49 95
..SA 1,2 V M N..ced betleriflslset 01 e'O"II .... $1195
F&-E·SA F,aquarocy Oif8CIor'l'IorEasle, ro U,S.A. ,.. $14.95
FB-W·SAFrflquerocy O"8CIory!orWeslem USA. .. $1• .95
ASo-SA Iu. Scan O"·8Clory . . $1 • .95
SRF'SA Survival RadiO F,equency Directory , , $14,95
TSGSA"Top sec...r RlIlI iSlfY 01U.S Govl. FrflQ.. , . . $ I • .95
TIC·SA Technique! 10' Int..rceplil'lg COmm., , . ST • .95
RRF' SA Rail,oed t' fI(luency d"eetory " , , $1 4.95
EEC'SA Embau y& E.pionsge COmmunieatiOns ,. . $14.95
CIE·SACO..." Intelligenct Elect.Eavesd,opplng . . $1 4.95
MFF·SA Mld",esl Fede,,1FrrtQuancy di'lI<;lory . ... $14.95
AllO-SA Magnet mount mobil.. scanner . nlenns " . $35.95
A7a-SA Base lIalion scanner snl..nna 535.95
USAMM·SA M ag mount VHF ant. "" 12· cable, $39.95
USAII·SA ,,"" hOle mount VHF ant. ..../ 17· cable.• . , $35.95
USAIt45O-SA,," " IloIemountUHFant,",/ 17 _ .. $35 95
Add$3.00.._lorall ac:c:essones oodll<ed ill the .......1......
Add $7.00 ShIPPIng per 'adlO and $3.00 per ani""""

BUY WITH CONFIDENCE
To • • f "'.'• • f••, d-'w-q trom CWof sny acsnner.
send or phone YOU' orde-r dorectly 10 our Scs.nner
Dislnbuhon Cenle'~ MlClligaro reside"ls plea,.sdd.~
sa les lax or supply YOU' tsa LD. numbe•. Wn"en pur
chase o,d.." a'e sccept Old Irom apr)<"0\Ie<! gO\lerroment
aogencies .nd most ....ell rated l i,ms at s lOOt> surt::ha""e
for net 10 billing. Alt saies are subiecl to availability,
ecceoteece arod veril icat ioro. All sales on accessori es
are l inaL Prices. terms and specilicalions arll sublect to
charoQe without notice. All pncee are in U.S. dollars.Out
01stock il ems will be placed on backoeoer automatically
unleas CE is iro struc ted dillerentl y. A S5.0 0 add itioroal
harodl ing l ee will be charged 10' all orders with a
me 'chand ise toterunder $50.00. Shipments are F.O.B,
Anro Arbo r, Michigan. No COO's. Most p,oducts that we
sell have a m,nul,ctu ref s warraro ty. Free copi es ot
warra nties oro th ese products are avail'ble prior to
pu,chase by Will ing 10 CE. Norw:e" ilied checks "' Quire
bank cleararlC8. NO! responsible lorty'poQrSDhocsl errors.

Ma ll o rd.... t o : Communicat ions Electron
ics~ Box 1045. An n Arbor, M ich ig an 4 8 10 6
U.S.A. Ad d 5 7 .00 per scanner for R P.S/U.P.S.
groundshipping and handling in the contine ntal
U.S.A. For canada. Puerto R ic o . Hawa i ~ AlaSka.
or A PO/FPC delivery, shipping c ha rg e s are
thre e t im e s c ontin e nt a l U.S. ra tes. If you have a
Disc o ve r, vtsaoe M a ster card , you m aycatl a n d
p lace a credit card o rd e r. Order loll-free in the
U.S. D ia I 8 00· U SA· SCAN. ln C a na d a . o rder t o l l
f ree by call ing 800-2 2 1-3 4 7 5. FAX anytime ,
d ia l 3 13· 9 7 1·6 0 0 0. II yo u are o u t sid e the U.S .
o r in M ichigan d iaI 3 13 ·973·8 8 8 8 . O rder today.
Searoner Dist ribut ion c eoter" and CEI iOQos a'e trade
maf1<.s 01 Communications Electronics lroc,
~ Beereel i. a ,egiste,ed t.adema,k 01Unod"n Corporation,
t R"~,,ney .nd 7urbO Seln are ,egisl ..,..d tradema.ks of
Regency EllI<;t,on>CS In<:. AD e 020288·5A
Copyright 0 1988 CommunicatIons Elect ron ics Inc.

For credit card orders call

1-800-USA-SCAN

ConsumerProducts Division
P,O, Box 1045 CJ Ann Arbor, Michlgan48 t06-1045 U.S.A,
Fo, o rders call313·g 7 3-BBB8 o r FAX 313·971 ·6000

CIRCLE 12 1 ON READE R SERVICECARO



•

unspots Required!

by LarryJones WB5KYK
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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
creas ing OX o n th is band . Meteor scatte r can
make new stales accessible .

Meteor showers occur at regular intervals
each yea r. Nature keeps a very reliable clock.
An almanac from any newsstand lists their
dates as well as the ARRL Handbook . The
t987 handbook lists the follow ing four major
showers: Quadranlids (January 3). Arietids

(June 7-8), Perseids (August 12- 13), and
Geminids (Decembe r 12-1 3). Both major
and minor showers can help the experienced
operator make lo ng-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 d irections
work out.

WhatH Takes

What kind of station does it take 10 operate
meteo r scatte r (MS)? T he be st afford
able receiver and, if possible , a preamp. II
can mean the d ifference between a completed
contact or a ncar miss . MFJ and Palomar
mak e RF switc hing units that work wel l
for ID-meter meteor scatte r and can handle

up to about 350 watts . A speaker wi th
audio filtering is an asset along with a good,
comfon able set of head phones. Enter the
world of weak signal work.

A meteor leaves a trail of ionized gas as it
travels through the ionosphere. This ionized
trail reflects radio signals but is usable for a
very brief time . The better (he receiver, the
longer the useful pe riod of ionization . When
this column of ionization is lost, there is a
wait until anothe r meteor enters the atmo
sphere.

The transmitter shou ld operate CW or SSB
with at least 100 wens 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

O.t•• or Comp.r.tl.... Tr.n.1t
Start Uaxlmum End Harne r.te· Time EI....

Jan 01 Jan 03 Jan 06 Quadranhds 6 O. 90
Apr 19 Apr 21 Apr 24 ApnllVrids 3 04 70
May 01 May 05 May 08 Eta AquaridS 3 06 40
Jun 10 Jun 16 Jun 21 June lyrids 2 0' 70
Jun 17 Jun 20 Jun 26 OphiuChidS 2 23 20
JulIO Jul 26 Aug 15 Capncornids 2 0 1 20
Jul 15 Jul 27 Aug 15 Delta Aquands 4 02 30
Jul15 Jul31 Aug 20 Pisces Auslralids 2 02 '0
Jul 15 Jul 30 Aug 25 Alpha Capricornid s 2 00 30
Ju l 15 Aug 06 Aug 25 Iota Aquarids 2 0' 30
Jul 25 Aug 12 Aug 18 Perseids 5 06 BOt
Aug 19 Aug 21 Aug 22 Chi Cygnids 1 2' 90
Oct 16 Oct 21 Oct 26 Ononjds 4 04 50
Oct20 No... 08 No... 30 Taurids 3 01 60
Nov07 No... 09 No... 11 Cepheids 2 20 BOt
No... 15 No... 17 No... 19 l eonids 2 06 60
Dec 07 Dec 14 Dec 15 Geminids 5 02 70
Dec 17 Dec 22 Dec .- Ursids , OB 60'

-Each step on the comparati ...e rate scale represents a factor 01 2.
tAbo...e northern horizon .

Table I. Maj or mt'tt'Or showers occur with p redictable regularity, Their dart's can be found in rht' ARRL Handbook and almanacs.
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Cal for neoe
...CaI
...CaI

Kenwood TS1<105 - Cal

Kenwood TS I ..OS
New Kenwood TM-221A. 4SN,~
!COM 28HITTM

loom IC New "". "" ..Trades wanted
Kenwood TH215A. TH25AT ..... ,... .r tece ,n your old HT
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Icom 761 "., ", Call

Shure444D .... 5495
Astatoc MC321 Cartrdge D104 ....1200
AslatocDl04CITUP·9 __ .72.00

lsopole 144 MHz ....... 44 95
Cushcratl124-WB (146 MHz) . 33 00
Bu\lefnul HF6V. 80-10 Yeflocal 125 .00
HUSllerG7.1.... .._ 11995
KLM HF WorIdOass Se.-oesAnlefW\ilS Cal Don
KLMKT'34A 39900
NEW KLM 1.2-44LBX 129 00
GS-RV 44 00

Avant, AP I 5 1 3G on GlassAnlennil ...3600
Anteco2M, 518. Mag Mount.Comp 2500

Thousands 01 panel meters 3 95 up CALL
8560A 9500
Aerovo. 1Q(X) p1/SOO V feed\hrough caps , 1.95
Transforme, 120 V Pri., 1050 VI1 A (Sec 1/1 8 W"e)5O.00
100 mld/450VAxiaI Cap .. " .... "' ,2.00

831SP·PL259Slve,p1ate. ... 1 25
82-61NMale 3 00
GE6146B ,13 95
3·SOOZ 140.00
GE 12BY7A 7.00
6MJ6 1295
&<06 __ 1295

AEAPK·232wltl1newWXFAX 29900
KantronocsKPC l1 1"900
AEA Pacl<el: Termonal Cal
USED EQUIPM ENT
AI ElQUIPfTIenI. used. dean. wflh 90 aay Wa<fan!y and 30
aay tnal 51. monthslUl lradeagall"lSlnew~. Sale
pece refunded d no! sererec

Cal lor IIItes! used gear
(800) 231 ·3057

TS-43OS, TS·830S. TS-520S. FTl01E. erc ccnos

Pcrce tan 502 Guy !nsulators (114) ."" ... '" 3 39
POLICIES
M,n,mumorder $1000 Masterca'd,VISA , or CO D All
o-ces FOB Hoc stoo. except asnoted PrICeS subject to
cIlangewolhQlA rotce Ile«tSsubjElC1lOpOOl" sale Call env
time lo ched< the SlaIusoi 'fOO' orde< Texes reso1entsadd
sales la, AM . ems lull lactory wa"anly plus M adtSOrl
warranty

Bird .nd hlden producls in stOCk , C8111od8y.

[U]illWU~WW
Electronics Supply
3621 FANNIN (.~:
HOUSTON, TEXAS 77004 ~

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

-~ - - "'''''''IOT'' • ~ -y u fllj FT·'" ,. _'-"I .- .. -FT,'.' ~ 11 ' ......., " . - -"'''''''''07'''' '",' .. ••• - -"- ~ -, ~ .. -FT""'''_, ~- - - -"- ......... 2 ... _ - - -"-, - "......... '" .' -- oc-'__ OO' - ~ - -- - _... '...., ,- - -,~ - ~. ... -- ~ - "._......, .- - --, -- - - ,-- - -.. _ ..' · .. . '1 ,- - -

FOX TANGOCORPORATION
Box 15944. W, Palm Beach. FL 33416

Telephone: (305) 683-9587

1"'y<lar Fox Tango Newslau" , Index-Reg. $5, Now FREE

(wilh p",chese 01 any M e' lor a YallSu roo)

BETTER FIL TERS-BETTER PRICES!

Improve your selectivity by liller cascading. or
by replacing your present aging filter with one 01
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 s upplied.

8 '9 ads are cosily. Smalt ones don't leil ihe whole
$tOl'y but help us reduce prices Of our loporaled
FOX TANGO 8-poIe filters lor Kenwood. Yaesu .
Drake, Heath. and Collins . Get full info by sending
an SASE lor our complete Price List and Informa
tIOn Sheels. Save 10% or more on all our fillers. Or
order Irom our drop-in Super-Specials be low.
rxeccums apply only to present li mited stock.
Chec k availabilily/orde r by phone. No COD's
VISA/MC orders gel priority. Shipping: US $5,
Canada $6, Other $13.

HAM RADIO
SELF STUDY COURSE

NOW ONLY $1995
Plus $2.00
shipping &harKll ing

VISA/MasterCard Accepted
Prepare for the fa ntastic world o f amateur
radio. Study at you r lei sure. No technical
background required . Enfry level amateur
radiooperafors can now falk on the fen meier
band and FM repeate rs . . even link their ham
ra dio stations to the pu blic telephone system
a nd personal com p ute rs. Pri vileges never
before available to the beginner! Com plete
FCC license p repara tion cou rse contains
everything you need to k now to pass both the
written and Morse code examination in a very
short time. Writte n in easy-to-understand
language. Contains fully illustra ted text book,
two long-play code learning cassettes, a ll 302
word-Ier-word FCC license test quest ions.
a nswers...a nd m uch more! You can' t m iss!
Sold with a 10 da y money back guara ntee.
Ph one orders accepted. Dea ler and classroom
ins tructor d isco unts availa ble,

W 5YI-VEC I', O. BOX # 10101
Dallas, Texas 75207 - Tel: 8 17-461·64 43

c Both N.A . &0 Inlerro.tlonal Dllbooks
In cl. sh lppln9 within USA $55 .00
lncl. sh ipping to f o re i gn co u n t ries 60.00

e Nort n A m erican call bao k
Incl. , n ipp ing w ithin USA $28.00
Incl. ,n ipping t o forei gn cou n t ries 30.00

o Inle,n,.Uonal callbaok
Incl. shipping within USA $30.00
Incl. sh ip p in g 10 foreign countries 32.00

a ceu ecc « SUPPlem en t , pubusned June 1st
tnct . shipping wi thin U SA $13.00
In cl . shippi ng to f o re ign co u n t r tes 14.00

......."UR I16 kca DO INC.

:t Dept. B
925 Sher wood 0 • •, Box 2 4 7
Lake Bl uff , IL 60044 , USA

Tel : (3 12 ) 2 34-660 0 ' ~.... I ffi

SPEC IAL OfFER

CIRCLE 3 1 0 .. READER SERVICE C"RD

The 'Flying Horse"

sets the standards

1988
CALLBOOKS

IlUno ls residents p leas.e add 6 """ t .. x ,
A ll payments must be In U.S. r unes,



Packet can be used on meteor scalier . Some
operators use 2m packet successfully. and
th is mode has potential for 10m, too.

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

Antennas

The subject of antennas and meteor scatte r
is co ntrovers ial. Some operators pre fer 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 is simple. Working skeds via
meteor scatte r. operators must know relative
direct ions of the other stations. One amenna
insures listening in the exact di rection of
transmission.

The high gain monoband beams thai are on
the market today are good for meteor scatter.
C ushcraft, C reate . Kl M , a nd Hy-Gain
marker monoband beams for to meters.
The higher the ga in the better. Beam antennas
must get a minimum of 10 dB ga in over a
dipole antenna to be successful with meteor
scatte r .Quads are not sat isfactory on meteor
scatter. but big wire antennas work well . I use
a 5 .25 wavelength inve rted L that operates
against 17,032 feet of buried radial s.

The antenna should be in a clearing, or at
least above any nearby obstructions. A tilt
angle of I I degrees works well on meteor
showers fro m this location with a beam .
However , when using a beam a slight till
upwa rd 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 availab le like
Belden 9913. Low loss and high ga in will
make a meteor sca tter 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 agai nst a big radial
system. It takes a lot of work 10 put down a
good radial system, and the ve rtical must be
in the clear. Using a vertical with less than 60
radials was largely unsuccessful.

A heavy duty power supply is essential
because transmining fo r 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 scatte r operators make sched
ules by checking the contest results ( 10 me
ter) and writing these active 10 meter opera
tors 10 ask for a sked. Some stations use
on-the-air contacts to arrange skeds . Ot hers
use stations listed in 10 - 10 International' s
new sletter to ohtain the calls of active 10
meter operators who might be interested in
a sked . The 10m meteor scatte r gang is loose
ly organized and docs not yet have a list
of stat ions interested in this form of propa
gation.

Once the date, time, and freq uency have
been established, the operators must establish
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a transrmmng and listeni ng rota. Experi
enced meteor scatte r operators transmit in 15
second intervals. By established convention,
the station farthest west should transm it the
first 15 seconds of the minute , listen the sec
ond. transmit the third period and listen the
fourth period. Operating d iscipline and atten
tion to detail are essenual for a successful
contact.

Also establish a time frame to keep the sked
going-generally for a maximum of 30 min
utes if contact is unsuccessful. Have an accu
rate clock in you r shack set exactly with
WWV, because timing is critical in meteor
seaner work.

"Contacts
are valid only

when both calls and
reports have been sent

and received. "

Active 2m meteor scatte r operators are
good sources of info rmation on the best
sched uling times and re lated activities. Accu
rate act ivity logs are essential for meteor scat
ter pred ictions . Always keep track of at
tempted schedules, transmission times and
d irections, and any stations heard but not
necessarily worked. These activity logs will
ultimately serve as the basis for re liable scat
te r propagation predictions , and more suc
cessful co ntacts will follow.

Naturally , most meteor scatte r 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 frequent ly cause
enough ionization to allow successful con
tacts . It takes a long time to complete this type
of contact, since the periods of ionizat ion arc
short (1 -3 seconds) , and many minutes can
pass before another period occurs.

Speak quickly during SSB contacts, or send
as qu ickly as possible with CW. Fifteen sec
onds is nOI 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 fir st
is to report as usual with information 10
the station about his signal strength or, if on
CW. about the RST . The seco nd way is
10 tell the othe r station how long the meteor
burst lasts : (S3 = 3 seconds, etc.) . The
two stations operating the sked shou ld agree
upon thei r reporting system- most 10m oper
ators use signal strength reports because
bursts on ten meters last longer than on the
VHF hands.

Sample sked: NY station-agreed on signal
stre ngth reports ; sked run on 28 .392 at
1230Z UTC on October 2 1; operator farthest
west transmits first on USB; sked will end at
1300Z UTe unless signals are be ing copied
(if so. untiI1330Z).

Sample first IS seconds: " W2 ... this is
WB5KYK (repeat as often as possible in 15
seconds). Over.' Listen during the next 15
seco nd period. and the W2 will transmit the
same. If I copied the W2 , then du ring the
th ird 15 second segment I will send, "This is
WB5KYK, S7. S7 , S7 (repeat his report for
15 seconds). Over." Ift he 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 fir st or third time frame never send a
report until calls are copied. In the second or
fou rth time frame . never send a report as
copied . Now, if I have copied his report, I
acknowledge that report by sending " This
is WB5KYK , 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 Jure to enclose an SASE with the
QS L card . Always let the station that request
ed the sked QSl first , and respond to his QSL
in a timely manner.

"Listening
is paramount in

weak signal
work. "

A \\'r-ap-up

Meteor scatter is 1101 the place to discuss
antennas. rigs. or chat. A QSO can be as short
as a few seconds. Meteor scatter is for sharp
operators and those who want to acqu ire op
erating ski ll. 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 . III

Larry Jones WB5KYK is an enthusiastic MS
operator ....ho wams to encourage others 10

enhance this skill. He can be reached at Route
J2. Box 139C, Laurel MS 39440.

,
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UtlU4OO{LS
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SoH UU1IoI for"'_01h 1I. ..,:tl!IIC
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You've waited a long time tor a
simple, reliable, lOW-COlt 9600
b aud PA CKET NETWORKING
IYltem . Now you've got it! OUl'"
new MO·9 6 MODEM and direct
FSK Transmitters and Receivers
f or 220 or 440 MHz interface
directly with most TNC's. Fast
diode switched PA's ou tput 15
Of 50W. Call for complete Irtfo
on the rllht syst em for your
epplk:llt lon.

RECEIVING
CONVERTERS

-COR·3 Kit . COntrol cets and
audio mixers needed to make a
repeater. Tail & time-out t imers.
local spkr arnot. cou rtesy beep
. . . . . .. , , $49
-CWID Kit. Field programmable.
t imers. the works $59
.TD·2 DTMF DECDDER I
CONTROLLER Kit. Full 16digits,
switches 5 funct ions, toll call
restrictor, programmable. much
more. Great for selective calling
too! $79
.Ap·3 "'UTOPATCH Kit . Use
with above for repeater auto
patch . Reverse patch and phone
line remote control etc . . ,. $79
• ...P·2 SIMPLEX "'UTOPATCH
TIMING BOARD Kit. Use with
above for simplex eutocetcn
. .. . . .. .. . . .. . . .. .. . . .. . $39
.MO ·202 FSK DATA
MODULATOR Kit. Run up to
120 0 b au d di g i t al si gn a ls
th rough any fm transmitter with
full h an d shak e s. Rad io link
com pu ters . t elemetry gear.
etc , , .. $39
.OE·202 FSK DATA
DEMODULATOR Kit for rcvr end
of link $3 9

LNW -(*)
MINIATURE

GaAsFET
PREAMP

ONLY$24,.0.

$39 WI.........

LNG -(*)
GaAs FET
PREAMP

ONLY $59!
WlrHftuted

LNS-(*}
IN-UNE
PREAMP ~ SiJ •

~~- '"
ONLY $79/.0.

$99 Wi""'....

HELICAL RESONATOR
PREAMPS

GolAs FETPreamp
5IITlIIar to lHG, escect designed lor low COlt
&1InIlI1iJ:. , OnIy 5i8"W ~ 1·5i8·lx3l4'H.
Easily mounts il'I lT1¥Iy radios.
• S/J6C,ry fun,ng range deSJred: 2 5·35. 3S·SS.
ss.sc. go·120. 120-1SO. 150-200. 2()().270,
or4 00-500 MHz

' S pec ,fy funm, range d"srrU: J2 0 ·1 7S.
200-240. (}i' 400-500 MHz

FEATURES:
•Very low HolM: ' .7dB VHF, ' .&lBUHF

·H!&hGaln: 1J.20dB, depending 00 frequency

. WIde Dynamic RIII(' : toresist overioad

·Stablt: new·type I1IaI-gateGa.I.s FEr

• Sp«,fy tI.nrlI,..,g~ _ fN1: 26-30. 46-56.
J3 7·1S0. 150· 172. 2 1Q.230 , 400-470 . Of'
8()().f16() MHz ,

• Sp«;rry f"""'6 rangel1tlSlred: 14 3 ·1SO. 1so
J58. 158·162. J62·174. 2J3·233. 42().4SO.
450-465. (}i' 465-4 75 MHz.

lo""-flOI5e preamps "",til heliCal resonators
~ IntemIod & CfOSHIand Iflterlerente if!
cntJeaI appilCaboos.
MODEL HRA~ · ), $49vhl. $84uhf.

Ga4s FEl Preamp WIth leatl.l"es SII'l'IiW to LNG
seres. except IIItomatlcaIy Iw!tdlts out of
11M durinC tl ......lt. Use wrtIt base Of motlIIe
traI1scel~ ers up to 25W,

[ .
•

FCC TYPE-ACCEPTED TRANSMITTERS. RECEIVERS AVAILABLE
FOR HIGH-BAND AND UHF. CAU FOR DeTAILS.

KIT,ONLY$675

WIRED $975

VHFOR UHF

-FM EXCITERS:
Kits $99. Wit $ 179. 2W
COfltinuousduty. TCXO&
xtet oven options available.
-TA51 tor 11M, 8M, 2M,
151·174,221 MHz.
-U451 lot uhf.
FCC type accepted fOf commercial bands.
-cen fOf latest informat ion 00 9(D0 MHz transmitters.
-VHF & UHF AMPLIFIERS. For FM. SSB, ATV. Output from 10
to 50 Watts. Several models, kits starting at $79 .

-R1441R221 FM RECEIVERS for 2M,
150 ' 174 , or 220MHz. GaAI FET
front end, 0 .12uV sensitivity!
Both crystal & ceramic
f ilters plus helical resonator
front end for exceptional
selectivity: > 100dB at ± 12kHz
(best available anywhere)!
Autter-proof SQuelch . AFC tracks
drifting transmitters.
Kit $ 149, wit $ 2 29 .
-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 .
-R9Il FM RCVR FOR91 MHZ, Triple-conversion. GaAs FET front
end. 0 .2uV sens. Kit $169. wlt $259.
-Rl6 ECONOMY VHF FM RCVR for 10M, 6M, 2M, 220. Without hel
res or ate. Kits only $129.
-Weather satellite & AM Aircraft receivers also avail.

FEATURES:
• SEN~T1VITY SECOND TO NONEI GaAsFET front end on vhf
modelsgives 12dB SINADof 0 .12uV(vhf), 0 .15uV (220). UHF model
0.25uV std , 0.1uV with optional helical resonator preamp.
-SELECTIVITY THAT CAN" BE BEAll Both a-cote xtal filter &
ceramic fitter for > le.dB at onty ± 12kHz. HeliCal resonator front
end to combat oeseose & intermod.
-CLEAN, STABLE TRANSMmER. up to l 8W output standard: 50W
with accessory power amplifier.
-FCC TYPE ACCEPTED for commercial high band and uhf.
-Court")' beep, field-programmable CWID, f lutter-proof squelch.
automatic frequency cootror to compensate for off·frequency trans
mitters (all standard features).
-Full rani_ of options available, such as autopatch, phone tine or
radio remote control, sub-audible tones. duplexers.
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73 Review by Arlis.'i Thompson W7XU

Larsen HT Antenna Review
larsen Electronics Inc.

11611 NE SOthAve., POBox 1799
VancouverWA 98668

Price Class: KD4-144
KD4-144-ST
KD4-144-HQ
KD14-2M-HW
BNCQ

Helical 14-wave " EJdended 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 relat ive to lhat an-

Continued on page 78

the ordinary rubber duck, or 9 db weaker than
the w-weve . These resu lts are in fairty good
agreement wi lh measured and theoretical
va lues (also shown in Table 1) for similar an
ten nas that appear in the ASGB VHF/UHF
Manual and in Reynold 's art icle ("The ~

wavelength antenna myst ique " ) i n the
ARAL's Antenna Compendium.

Below is an operational discussion 01 each
antenna.

••••
$12
$1.

••

w-weve Rubber Duck
" Stubby"
V,,-wave Collapsible
w-wave Collapsible
w -wave BNC Male connector

KD4-144

The HT's standard anlenna and the larsen
equivalent gave identical results. The Larsen
exhibited only a slightly better SWR at reso
nance than the Kenwood unit . Note that lor
antennas of this kind, even with differences in
quality 01materials and workmanship , one is
as good as the other. Both are 510 6 db weaker
than the w -weve antenna described later, but
are less than 20 percent 01 the larger anten
na's length. This represents a very reason
able compromise between size and perfor
mance with a handheld radio and 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·Y.z inches long),
and a diameter just a hair under 1J2-inch. Ex
pect a signal roughly 3 dB down Irom a requrar
antanna. Around-town repeater operation ,
however, showed no difference between th is
antenna and the stock antenna . On somewhat
more distant repeaters, the ShOrt antenna was
a bit more sensit ive to Iocalion than the reg u
lar ouckte. There were no instances, however,
when the stock antenna allowed access to a
repeater that the stubby couldn't hit .

Testing

A large, nat area of farmland served as the
test range . The receive system consisted 01 a
a-element vert ically-polarized yagi mounted
approximately one wavelength above ground;
a two-meter receive converter; a Kenwood Tg..
130S HF transceiver; and an attenuation box
calibrated in 1-db steps. This was the receive
system. The transmitter was a Kenwood TA
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 (Le. head-level) transceiver
use , and reduced variations in signal strength
due to movement. These conditions were cen
nitely not equivalent to an antenna test range.
The reader shouldn't view these results as
gospel. They were in line, however, with theo
ret ical values.

The Aesults

See the results in Table 1. Using the w.
Iapsible KD14-2M-HW Y.z-wavelength anten
na as a standard, a BNCQ tun-size w -weve
was about 3 dB weaker. I obtained the same
result with a model (KD4-144-HQ) that uses a
part helical and part V,, -wave construction
(sometimes known as a rubcer-duckie with a
" stinger" ). In theory the lull-size antenna is
more efficient

The standard Larsen helical antenna (KD4
144) and the stock Kenwood antenna gave
identica l resu lts at 6 dB down from the Y.z 
wavelength antenna. The stubby KD4-144-ST
was an additional 3 db in signal strength below

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 01
tests. The firs t sought quantitative (dB) c0m

parisons 01a given m<XIei 10 Kenwood's TA
2500 stoc k rubber-duckie. The second part of
the test investigated the relative gain of the
an tennas under typical operating conditions.

Photo A (From left to right.) Kenwood TR·
2500 handheld 2m transceiver with stock rub
ber.(Juckie, slout helical, standard ruooer
duckie replacement, helical quarterwave,
ful/-size ~ -wave, and collapsed te -weve.

A ham often considers replacing the rub
ber-ducky that came with his handle

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 lar down does
communication effectiveness go with a "stub
by-duckT ' Are they worth the extra money?

Trip to Larsen

I had the opportunity to vlsu larsen Elec
tronics , in Vancouver, Washington, and
toured the facilities with Jim vmeeene. (The
making of the antennas alOrle is worthy of an
artiCle.) This visit ended with the loan of four
Kulduck ie antennas (KD4-144, KD4-144-ST,
KD4 -144 -H Q , and KD14-2M -HW) plus a
BNCQ V,,-wave (Photo A) .

These 5 models well represent what's avail
able on the amateur market lor replacement
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73 Book Review

A to Z, RFI,
and Transformers
Three Definitive Radio References
reviewed by Larry Antonuk WB9RRT

The TechnolORY Uidkmary
edited by Charll'S Battle
Master Publlshlng, Inc. 1987
6 " ~ 9 ", softbound, 174 pliIll;es. 56

New on the shelves at Radio Shack these days is
The Tec'hflOlogy Dictionary , a paperback meant to
keep the " business, school, or home abreast of
meaning of terms of lhe leading-edge technolo
gies" . Tbe dictionary contains 2500 current and
noe-so-carrem terms- ISO of them illustrated wnh

line drawings or photographs,
Covering everything from Abacus to Zero Sup

pression, the book leans heavily toward the corn

peter and telephone installation fields. Amateur
radio operators will find their hobby has , for the
most pert. been neglected. Term.. like crcss,
repeater, RF link, and handheld are miss ing, 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 .

Rarber than cluttering up the text with all the
possible ac ronyms used in the electronics field
(DPDT - See also Double Pole Double Throw) , the
ed itor chose to devote si:.; pages in the front of the
book to "Abbreviations. Acronyrm. and Sym
bols" . If the acronym is listed , it's a simple maner
to look up the corresponding term in the dictionary
secnon of the book.

The Techrw/ogy DiC/ionu ry does its job wel l.
Who uses a dict ionary like this? Tbe bac k cover
li!.t5 " the layman. tech nician, profeMioruIl. engi
neer, or persons ju~ being introduced to the tech
nology " . The defi nitions read like test answers in
EE IOI -enough 10 show that you know whar

tbey're talking abou t, but not enough to prove that
you rea lly unde~and the coecepe .

Let 's ~y you're at lunch with rte boys, and the
conversanon swings over to "epitaxial trans js

tors". You n ip through The Technology Die
lionury and find that a n epitaxial transistor is
simply "a transistor having a layer of crystalline
material deposi ted on the original substrate materi
al and oriented in lhe same way as the orig inal
substrate" . Hmmmm. Does this mean tha t you can
now leap into the discussion? Ask intelligent ques
tions? Why do you eat lunch with people like that

anyway?

A lillie knowledge may be a dangerous thing, bul
where else can you gel dangerous for six bucks?
Thl." Technology Dictionary will make a great
stocking smffer for the electronic newcomer, col
lege student, or buzzword enthusiast.

Radio t'requency Interference
edited by C.L, Hutchinson and M. B. Kaczynski
T he Amerkan Relay League, Inc. 1987.
S" x II ~. soRbound , 7S pages. S4

The complete title of this work is Radio Freque,. 
cy tmerference, How To Identify and Curl." II. This
apt ly sums up the contents of the manual. Every
facet of the RFI problem is covered in detail .

Tbe early chapters deal with the history of radio
interference (wou ld you believe as early as 1925?).
Diplomatic concerns are given thorough treatment:
the importance of an RFI committee, how to deal
wilh the offe nded pernes . and how to deal with the
FCC , Hnecessary .

Recognizing the source of the noise is sometimes
the rnosI diffICult part of the process. Two major
categories cover various sources of RFI : inter
fcre nce to ham s, and interfe rence from hams t(l
consumers. Once we understand the sou rce ofRFI ,
we can altempt to solve the problem. Practically
every imaginable source of interference iscovered .
CD radios, ham uansmmers, power lines , eiectrc
motors, water heaters-all with spec ific informa
tion on noise suppression.

Tbe highlights oflhe book are found in the " Ad
di tional sources of AS!>istance and Information "
secnon. Fi rst is an add ress list of consumer elec
tronics manufacturers , with a short description of
how they handle RFI com plain ts. Next comes a
bibliography of published material available on the
RFl lopic. The manual is finished off with a section
on the avai lable high-pass . jew-pass, and power
line interference filters. Allenuation figures and
founeen pages of frequency response graphs are
given . all by brand name. This last feature will be
of great use 10 anyone in need of a filler; all the
research has been done!

Radio Fu quency In/erfere,.ce is lacking in only
one department . home and aulomo(ive computers .
(Possibly saved for another publkation?) At any
rate , four donars spent on this manual could save
countless boors and untold aggravation . At jess

than lhe price of a movie ticket. it belongs on every
ham 's bookshelf.

Tnmo;mis...ion Line Tranrormers
by J erry Sfo,'kk. W2fMI
The Amerkan Radio Rela, Lngw,lnc. 1987
6 " lI: 9 ". hardcover, 132 pages , $ 10

In the preface . W2FMI gives us a hint as to tbe
tone of his handbook . The author stales that . while
doing research on transmission line transformer
theory. he came to tnc point where he could ei ther
have written sill: 10 eight research papers or pub
lished them all as a book. He decided on the book .

Transmission Li,.e Transformers certainly reads
better than the average research paper, but it's IKJII

exactly light reading. Tbe book will be qui te enjoy 
able, however, 10 lhose hams main ly interested in

RF and antenna design , since it represents the first
rigorous study of the various design parameters
used wuh these devices.

Starting with a shon history of the transmission
line lransformer,!be author givesacomplele mat h
ematical analysis of the derivation of the unit. In
formation on how to design and build the various
types of transformers follow s, classified by appli
cation and impedance rauos. Complete chapters
are devoted to baluns and to materials and power
ra tings. 1be final chapters concern simple home
brew lest equipmeJll used to test and refine devices
buill in the workshop. Photographs, schematics,
and grdphs are generously spread Ihroughout the
te .... t, making the book much more readable and
understandable .

While not a research paper. neilher is this a
cookbook. If you need a transformer for a specific
application , you won 't find directions on how 10

wind it. You ..'iIIleam how to design it, however, a
more time-consuming, but certainly a more re
warding approach. And once you've wound you r
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 ,
TrammissiOll Line TrtJruf omu-rs may be somewhal
beyond non· technical harm. For the hard-core RF
types, W2FMI has come up with a reference work
that will find irs place next to The Antt'nrw Book .
The Handbook , and Solid Stllte Design , well used ,

dog-eared. and always within reach .•
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~U ltrCbConvenient Mobile
. A ru: a for two Met rs

Harad1fMIFM,1.CB
amenna 0'DV~

Iv.!T. ~enzen W4JC

I

I

T he removable whip antenna may seem at
first a necessa ry evil. It often needs re

moval before drivi ng the car in and (Jut of a
garage . Anothe r factor is frequen t vandalism
in shopping mall parking lots . II's a lot cheap
er to remove the whip antenna and put it in the
trunk than 10 repeatedly replace bent.broken.
or stolen whip antennas.

Because remov ing this antenna was so in
convenient, however. I investigated the feas i
bi lity of using a 12-'0'011 AM IFMtCB power
an tenna. A fter all. the two-meier band is wry
close 10 the 5th harmonic of27 MH z.

In the spr ing o f 1979 . my car was equ ipped
with a Harada Model TW-85 power antenna
designed for AM /FM fCB . A Leader model
LAC·897 two-meter antenna matcher with
buill-in Swg/Powcr mctcr plugged in be
tween the transceiver and the A~{/FMICB

power antenna. The power antenna worked
great. I soon insta lled a uuplicatc antenna on
the rear fender and permanently connected to
il a home-brew marcher, similar to the LAC
897 circuit.

Field strength readings at several points
around a 360-degrce circle sho.....ed virtually
no d ifference between the power antenna and
the ¥!I-wave base-loaded whip mounted in the
same hole on the rear fender.

This system perfo rmed very well after in
sta llation on a new car in 1982, and July 1987
sa w the system on yet another new car. Thc
car dealer wan ted to kee p the power antenna
on the trade-in, however, because a hole plug
in the rea r fender wo uldn't look nice .

Using the ~1T-2

A Harada Model MT-2 A \ I/F MICB pow
er antenna went on the rear fender of the new
ca r. It extends 42 inches above the fende r in
the rai sed p osition , like the previous model.
This easily c lears the garage door opening.

A lill ie more experimenti ng on the current
system sho.....ed tha t an even simpler matcher
works perfectly. (Sec Figure I. )
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The tra nsce iver is a Kenwood TM-2530A
with a rated RF power output of 25 watt s .
After 10 minutes of continuous- transmi t 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 heat ing . Harada doesn ' t
furnish RF power handl ing capabilit ies of
the ir AM/ FMIC B anrcnnas.]

The MT-2 antenna comes w ith a 59-im;h
length of RG-58fU and a MOlOr"la-type ma le
connector. Since th is length of coax works

-&
.-
<,

,.. "" U t "

t"
./

I ". , • • ·.lIu •• ·..N Fi., ."" I •• "' ,2.. •• ." ". .~.. •• . "

The parts list includes:
J 1 S0-239 socket
J2 Motorola-type socke t

(Alte rn a t ive: SO-239 and a
Motorola-to-Pt.-zss adaptor)

C1 15 pF air variable capacitor
(ungrounded retort

C2 15 pF a ir variable capacitor

perfectly well wi th the simple matcher shown
above . there is no point in shortening it 10
save a few tenths of a dB, and possibly run
into unpred ictable changes in impedance
matching.

The aluminum chassis box cnclosing the
matcher is approximately 2 x 2 x 4 inches
with an SO-239 socket at the input and a
Motorola-type female socket at the output.
T his prevents inadverte nt re versa l when
making connect ions to the 5W R rueter and
to the antenna. The SWR meter is a $20
generic HamlCB type , approx imately 2 x 2 x
5 inches.

For mounting case on the car trunk , con
nect the SWR r ue ter 10 the matcher side by
side, us ing two M -359 r ight-angle adaptors
and a double PL-259 adaptor. Mnu nt the in
put 50-239 socket close 10 the edge on the
end of the chassis box so the adaptor counce
tors will reach the two uni ts . One or two
home-made S-hooks made from heavy alu
minum clothesline wi re permits hanging the
SWR meter/marcher on the fiberboard trunk
liner .

The SW R is practically I;1 with the plates
o f both capac itors app roximately half
meshed . Comparative field strength readings
arc vi rtua lly equal to those of a base-loaded
¥i-wave whi p.

One switch mourned near the transceiver
turns the two meter rig on and ra ises the
antenna. This antenna will cost more than a
regular wh ip antenna, but the no-nonsense
convenience and operat ional effectiveness o f
this se tup is a rea l pleasure, D!

The author ~gan his t'ngint'l!ring career in
/933 . It"orkinx in commercial communica
nons and broadcasting until joining tne FCC
in / 940. HI' retired in /9 73 after service as
Chili ofthe Monitoring Systems Division and
Acting Deputy Chiefofthe Field Engineering
Bureau, rOll can write to him at 320 Ant'mis
Blvd. . Merritt Island . FL 32953.



NRI's At-Home Training in Electronic Design
Technology Can Put You in a High-Paying
Career as an In-Demand Design Technician
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McGntw-HiU Coruinuing EdUC200n Ceuer
3939 Wisconsin Ave. Washington, D .C. 20016

Plesse send infonn:l.lion "bou,NRI =ining
in Elco:tnmic Iksign Tcdmology.
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ekctronics, you can succeed with NRI mining.
You sun with me basics.
thm rapidly build on
them romaster advanced
eectroocs ro"XplS.

NKJ Circuit Designer
Gives You Invaluable Hands
On Experience
The heartofyour lab training is the
esdusive NRJ Cirru.it Designeryou build.
k's a tota.llyunique insuwncnt with full
breadboarding capability, built-in multiple
pawn supplies, and a multifunction signal
gererarorfcr circuit testing. Fast, simple

connections let you creare p fO{otype
circuits, immediatelycheck themout
for function or fauhs. Your Cirwit
Designer will haodle lxxh linear sod

digital integrated cinuits as well as
discrete romponrnrs such as
transistors and diodes.

Sendfor FREE Catalog
Send the coupon today for NRI's free
caalog tha gwa jOO ill d>< detailsabout
the Eknroni< O<>ign T«hnolcgy=.
Ifthccouponis~, please write to

The best jobs inda:tronics todaygo to the
people who have the skills to think and work
creatively. Conceive and design cirruirs and
equipment. Initiate ideas and carry them
duoogh. NowNRJ an hdp jOO beoee of
tbese~ tecbncanswto
command up roS22,<XXl 2S swting salaries.
earn S3~ ,OOO or more with esperieoce.

NRJ'5 Electronic Design Tcchonology
course suns you with thefundamentals and
builds from there top~you for an
eleeuonics career with real growth poeeoual!

No Precious Experien<e Necessary
E~ [fyou'.~~ had any
prcvtous trauung 111
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New PK·232 Breakthrough

Six Digital Modes - Including Weather FAX

•

1900 25fE37 38R-4
•

$ 3 199~MATEUR NET
$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 corn
puter or terminal can be connected directly to the
PK·232, which interfaces with your transceiver.
The on ly program needed is a simple terminal pro
gram, like those used with te lephone modems,
allowing the computer to be used as a data tar
minal. All signal processing, protocol, and
decoding software is in ROM in the PK·232.

The PK-232 also includes a no compromise
VHF/HF/CW modem with an eight pole bandpass
filter, four pole discriminator, and 5 pole post
detection lo w pass filter. Experienced H F
Packeteers are report ing the PK-232 to have the
best Packet modem avai lable.

Operat ion 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 contro ller to o ffer
six t ransmit/ rece ive mod es in a
sing le 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 ident ica l back panel radio ports
mean either your VHF or HF rad io ca n be selected
wi th a front panel switch. Other back panel co n
nections incl ude external modem disconnect,
FSK and Scope Outputs, CW keying jacks, and
RS·232 terminal in terface.

The RS·232 connector is also used for attaching
any Epson graphics compat ible paral lel pr inter for
printing Weather Fax. Weather maps and satell ite
photos, like the one in th is ad , can be printed in
your shack.

Contact your local AEA dealer today for more
information about th e one un it th at gi ves you six
modes for one low price, the PK-232.

2006-196th 51. 5W
Lynnwood, WA 98036
(206) 77fr7373

Brings you the Breakthrough

cece No_ 315 on Reader ActIon Card



73 Review by Bryan Hastings KAIHY

Number 12 on your F'edbeck C8rd

THE " UNTENNA"

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, speer
nceucns. 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 AF·
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 Irom
Ottawa to Montreal, I had solid access lor 90
miles 01 the 120-mile distance to a repeater
located halfway between the cit ies . On a previ
ous trip along the same route, a te-watt un it
with a ~~·wave base-toaded whip gave solid
access only 30 miles on either side of the
repeater.

The GaAsFET preamp made a distinct dif
ference in signal reception . 5-6 signals be
came 5-8 to 5-9 with the preamp switched in.

A Bird Wattmeter and dummy load proved
useful to measure power out of the booster on
the high power sett ing for the two bands. At a
ha ir under 14 VOC, 2m output was 28 watts.
and 70Cm output was 13 watts.

A problem could arise from the power line
luse in·tine too close tothe booster (a foot from
the unit). More often than expected, the the
DC-line insulati on wears away at fr iction
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
posit ive battery terminal to prevent shorting
the battery. Check th is potential hazard by
pUlling another fuse in the posit ive line near
the battery's" + " terminal.

The Untenna was sitting at home on the
coHee 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 lor
an electric stove.

Clearly, the CR2J4A looks like anything but
an antenna. It consists 01 two broad, flat ,
curved metal elements. It has a maximum di
ameter of 7 inches and , including the mag
mount, stands only 4Y.2 inches high . It's hard
to imagine that this tittle antenna's perform-
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Com-Rad Indust ries
1635 w est River Rd.

PO Box 554
Grand Island NY 14072.(1554

Price Class: $55

Photo B. Com-Rea's CR2J4A 2mnOCm m0

bile an tenna. Shown here with the mag
mount, it stands only 4 ~ high.

tween high power, low power, and off . The
other is a toggle 10 switc h in the GaAsFET
rece iver pre-amp. The low-power selling
switc hes the power amp out-of-line. Three
LEOs, located on Ihe top panel along with the
switches, indicate power, pre-amp activat ion ,
and transmit mode .

RF power into the booster enters Ihrough a
male BNC connector, and RF goes out to the
antenna via an 50-239. There is a small mike
hanger bracket on the front panel. That, plus
the 13.8V power cable, is all there is to it! The
booster automatically selects the operating
band and transmttrrecelve mode.

A Briel 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 5-AU3, is mounted on the left panel,
looking ettne front of the unit. The review unit
mounted on the Colt passenger door panel,
which positioned the final amp heatsink right
in fron t of the car's air ven t. Care was required
when using the car heater to allow the sink
adequate dissipation.

Operation

Mounting the FT-727 HT is also very sim
pie-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

WSE WP-727DX Docking Booster
and Com-Rad CR2/4A
Dual-band Antenna
World Systems Engineering Co., ltd.
clo Naval ElectroniCs, Inc.
5417 Jetview Circle
Tampa Fl 33634
Price Class : $349

Photo A. World System 's Electronics WP
727DX 2m/7OCm docking booster, which
accommodates five recent makes of Yaesu
HTs.

H Ters may recanthe Yaesu FT-727A 2ml
70Cm dual-band handie review in the De

cember issue. The items reviewed here con
ven the FT·727 mtc a 1BW125W dual-band
mobile station!

THE POWER BOOSTERS

World Systems Engineering's WP·727DX
Docking Booster can be used with the Yaesu
FT-203, -703A, -209, -709. and ·727 HTs. The
" boosted" HT in th is review is the Yaesu
727R dual-band handie . It is an attractive and
compact unit: a matte black aluminum case
measuring 6 - wide x 4 lh - tall x 2 " deep. The
2~ wide door mount ing brace fits over the door
panel between the inside face and the door
window. The lest vehicle was a Dodge Colt on
whose door panel the booster fit perfectly.

The FT-7270X is a straightforward piece of
gear. The re are only two switches. One is a
three-position toggle to switch Ihe unit be-



Frequency
AF Power Output
AF Input Power
AF preamp gain
cwrem Drain
lnputlOutpul

Impedance

144/430 MHz band
30 watts/18 watts
2-5 watts
150S
6A Maximum

500

Frequency VHF
UHF

Maximum Power
NelWt
Height (with Radome)

withOUt radome and
withOut mag-mount

140-1 70MHz
430-470 MHz
200 walls
1.5 Ibs."

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 IOCkwasher and nut on the threaded rod to
secure it.

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

!

DDRR Antennas

Directional-discontinuily ring-radiator antennas first captured engineers' interests in the
early 1960s. Most 01 the early studies involved new designs lor small, vertically polarized,
omnidirectional HF antennas, but the theory applies to VHF radiators, also.

Vertical antennas are desirable lor general purpose communications, since they 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 ven eers that use lOading COils to restore resonance
become much more inefficient, since a shorter radiator decreases radiation resistance. A
short antenna has less surface area (aperture) with which to radiate.

One way to shorten the vertical height 01 an antenna is to lay it on its side. The DDRR
antenna does just that, yet the circular radiating surface area (aperture size) is the same as
that of a full-height querterwave antenna. A ten to 30 times reduction in height is possible
with a DDRR.

DDRR antennas have some interesting characterist ics. A ci rcular antenna with a circum
terence of one quarter wavelength has a diameter of approx imately O.078.A.. For the two
meter band, the diameter is approximately 6 112 w

• The antenna's natural resonance is
unaffected by height above the ground plane, provided th is height is much than a quarter
wavelength.

The area between the circular conductor and ground plane forms a curved boundary
region or " slot." This slot initiates the radiation when a signal source is connected across it.
Strictly speaking, the DORR is a type 01 transmission line radiator, like a slotted waveguide.
The horizontally polarized wave, which arises Irom the cu rrent 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 change of direction, or discontinu
ity, 01 the slot as it curves around.

The rad iation pattern of a theoretical DoRR looks very much like a dipole's "doughnut"
patiern. In the azimuthal plane the pattern is circularly symmetric; te., equal in all direc
tions. In practice the radiation depends very much on the symmetry ctme ground plane, and
so a mobile VHF DDRR should be mounted as near as possible to the center of the vehicle's
r001.

Impedance matching is carried out by adjusting the distance of the transmission line
feedpoint from the end of the antenna, The DDRR actually permits direct connection of 30 to
5000 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 VSWR.

The bandwidth of any antenna is inversely proportional to its characteristic impedance,
Zo. A low z.. implies large conductor widths and spacings. which subsequently mean a
bigger antenna . Small antennas have relatively narrow bandwidths. and the ooRR is no
different. In fact, the DoRR acts as a sharp bandpass lilter at the resonant frequency, which
can help reduce adjacent channel interference or intermodulation products in the receiver.

Fig. 1. WSE" WP· 727DX Docking Booster
Specifications.

ance actually riva ls that of a w-weve vertical!
See the sidebar lor a little theory on this Iow
profile antenna.

Antenna set-up and Tuning

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

References
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Fig. 2. Com-Rad CR214A Dual Band Antenna
Specifications.

The antenna mounts on the roof 01 the
car. with the 50-239 connector aimed rear
ward so wind doesn't force moisture into it.
Connect the antenna 10 the rig with an $WA
meter in-line lor 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

Fenwick, R.C. "A New Class 01Electrically
Small Antennas." IEEE Transactions on An
tennas and Propaqauon.

Rudge, AW., Ed. The HandbOOk of Antenna
Design. Vol. 2. VLF, LF , and MF Antenna
chapter by John S. Belrose. Peter Peregri
nus, Ltd.• London, 1983.

Test and Performance

Prelimi nary tests at the 73 range concur
with Com-Rad's claim that the CR2I4A has the
gain of a V. wave whip. Comparing the CR2I
4A to a *wave base-loaded Whip , the signal
reports on the test receiver for the two anten
nas were within an s-unn of each other. Con
sider this only an initial test. An RF artenuator
is needed to more accurately measure the dB
difference between the two antenna signals.

The CR2/4A is very high-O antenna. Narrow
bandwidth, by defin ition, reduces intermodu
laton (IMO), but limits the number of operable
channels on the band without retuning . When
the CR2I4A is tuned to resonate at 146 MHz,
the operable bandpass is from 145.5 to 146.5.
SWR is 3:1 at these two end frequencies.

The 440 MHz element was much more
broad-banded. Minimum SWRwas 1.25:1 at a
resonant frequency 01445 MHz. This requ ires
the tuning plate set as lar away from the
ground plane as possible. The SWR, howev
er , went up on ly to 1:35:1 and 1.4:1 at 440 and
450 Mhz, respectively .

Operation

On-the-road use also showed the CR2I4A
ga in competes with the w -weve. 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 tun ing 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 7270X is a solid piece of gear in every
respect. II is attractive, easy to use, well
made, and gave trouble-free operation. 73
rests lor power output concurred with the
maulacturer's tests, although the RF pre-amp
gain was not checked.

Both preliminary dB measurements and
operating experience indicate the CR2I4A has
comparable gain to a w-weve vert ical wh ip .
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 on ly one repeater, or a
group of repeaters clu stered together.

Thanks to Larry Antonuk WB9RRT who co
tested the booster and Untenna, to Arl iss
Thompson W7XU who provided printed mate
rials on the DDRR, and 10 both for their techni
cal assistance. Happy 2mf70cm mobilinglBl
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ntennas In The Spring
An Ounce of Pre~ntion. . .

by Bill Clarke WA4BLC

o
o

Ah ......ann weather atlast! It brings the urge
10 return 10 the great outdoors. 10 smell the
fresh ai r and watch nature bud fon h. It' s also
lime to repair all the damage winter has
wrought upon ex terior amateur rad io appli
ances such as a nten nas , feed-Iines , and
grounds .

Don 't he Ltsttcss

Here' s a handy 1i!>1 of things to do in the
spring to assure the structu ral integrity and
safely or antenna instal lations:

I . Examine all coax feed- lines. speci fically
looking for chafed. ripped . torn. o r broken
insulation . Replace any lines that aren't per
feet , Openings in the ou ter insulation of coax
cable allows moisture 10 enter. Moisture
causes a deg radation in the cable. better
known as loss . These losses arc more appar
ent at VHF frequencies than HF. Time does
00( heal damaged coax , and the losses will
only get wo rse with age .

2. Check all coax co nnectors for tig htness .
Jack Frost apparen tly carrie s a pair of pliers
with him and loosens coax connectors during
the wi nter. T ighten each one, the n apply a
weather sealer to prevent moisture from en
tering the cahlcs . The sealer shoutdbc a high 
grade silicon caulk, butyl rubber caulk, or
one of the coa x sealer products sold at ham
radio sto res.

3. Fasten all coax cable runs to solid support
(lower legs, stand-offs , ctc.) . Us ing cable t ies
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. G rounds work the mselves loose
over a period of time . Loose grounds can
greatly interfere with reception, transmis
s ion, and sig nal pauems. in addition to in
creasing the electrica l ha zard . Check the
ground conductors themselves. The alumini
um wire often used for ex terior lightning
grounds sometimes breaks , leaving an anten
na ground retu rn ru nning th rough the shack.
Repl ace any question able ground ru ns with
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copper wi re and follow this golden rule: NO
SPLICES l

5 . C heck allthe towe r hardware for tig htness,
incl udi ng the guy line system. l ack visits
the re. too!

6, Replace rope halyards on wi re antennas
each spring. Th e sun's ultraviolet rays deteri 
o rate most synthetic ropes in a year's time.
Many hams wait until the ropes rot in two and
fall to a handy working locatio n on the
ground. There arc a few new rope prod ucts
on the market that last for several years. Con
tact a marine store for more info rmatio n
on them.

" ... follow
this golden rule:
NO SPLICES' "

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

8 . Make the tower inaccess ible to local chil
dren' Towers are magnets for thrill-seeking
kids. Fence in its base or, at thc "cry least,
place cli mb-resistant pa nels on the lowe r
sect ion.

9 . Check the mobile installation. Check the
weather tightness of the mount base, antenna
attachment to the mou nt. Make sure coax
co nnections are solid. Chec k and clean bat 
te ry cables , then check the power cables
going to the mobile rig .

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

«Galvanized electric fence wire works well
for making wire antennas . It is also very
CHEAP.

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

- Ptece a few drops o f contact glue on all rope
knots. Thi s will remind them to stay tied .

- Links o f plastic decorator chain make fine
antenna-end insulators. Use several (like a
chain) for high power .

«u se drip loops on all feed and control lines
at the entry po int to a building . This helps to
keep moisture out o f the walls and window
frames .

«Don' t try to imp rove on 1.3: I or less SWR.
That level is quite acceptable. It 's often more
hassle than it's worth to try to lower it.

- Electrical service ground rods are bette r,
and C HEA PER, than those sold at most rad io
supply sto res. Be aware of the local galva
nized ~ ~ d iameter rods that meet the local
electrical codes.

- A steel fen ce post-driver pounds an 8'
ground rod into the ground in about five min
utes. Without working up a sweat.

- Use only sta inless stee l hardware on tower
installations. It doesn' t rust and is easily dis
mantled years later.

Th e most impo rtant tip for all :

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

Now for a summer full of radio fun. No
wo rries about anything falling down from the
ravages of winter . Huh, what'! Who said any 
thing about cleaning the gutte rs and painting
the house'.•

Bill WA4BLC is a frequent contributor LO OIl r

pages. He has written several books and
many ankles on radio communications and
aviation. His address is PO Box 2403, Falls
Church , VA 22042.
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l onna F9FT 20 804
a-erement 144 MHz vagi

Price Class: $4 5

CUSHCRAFT 124WB and
Tonna 20804 4-Element
144 MHz Broadband Yagls

Cushcraft 124WB
a-element 144 MHz vagi

Pnce Class : $58

Two excellent choices for small yegis.

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 lor
transportation, with the driven element carried
seperately.

The Cushcraft parasitic elemen ts are also
aluminum rod lilted 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 Cush craft
Boomers. A nutdriver is used to attach aU of
the elements. The Cushcrafl 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-metcn which assures broadband
characteristics at2 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 plast ic for
weatherproofing and no balun is employed.
The larger Tonna beams use a V. wave oecou
piing sleeve. The feedpoint impedance is 50
ohms. Cushcraft does employ a coaxial balun

These numbers translate into .5 and .38 wave
lengths respect ively. 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 (horizon tal) plane to be 83 degrees.
Tonne 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 Cushcrafl due
to the sho rter boom length . However, the
numbers are very close-close enough to be
ca ll ed even . And as far as ga in goes ,
Cusncratt cla ims 10.2 dBd (over a dipole radio
ator) and Tonna specifies 8.9 dBi (over an
isotropic radiator). Two different rating sys
tems are in use here, but I 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 Cushcrafl about 15.
The difference in time can be allributed to the
driven element assemblies-Tonna's is com
pletely encapsulated and ready to attach with
one screw. Cushcrafl 's requires the assem
bling and fastening of the two r -metch sec
t ions to the driven elements. Both kits con
tained all of the hardware needed for the job,
and both use stainless steel fasteners every-

where . Even the
boom to mast clamp
on the Cushcraft is
completely stainless.

10.2 dBd 8.9 dBi

19 dB 16dB
17dB 15dB

nJ. -1 3 dB
- 14 dB - 13 dB

5 MHz @ 1.5:1 4 MHz@ 1.4:1
4 MHz@ 1.2:1 4 MHz @ 1.2:1... 37"

31bs 2.21bs

Four-Element Yagl Comparisons

124W8 20804Specification

Gain (Manufacturer's clai m)

FIB ratio (claimed)
(measured)

Stdeiobe Rejection (claimed)
(measured)

VSWR bandwidth (claimed)
(measured)

Overall length

Weight

The real work-horse antennas on 2 meters
these days are the a-element broadband

Vagi. They're everywhere: In repealer ser
vice, atop a lower, stacked in pairs, at a
por1able communications site, backpacked
up a mountain, even on a boat. The 4-ele
men! yagi represents the next logical step
up lor many 2m operators. such as the FM
operator trying to make thai d istant reo
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 ct ttns design abound, but this re
view will examine two prime exernctes. 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 seUfor under $60.

Some Differences

Figure 1 shows both antennas Side-by-side.
Notice the difference in boom lengths. The
Cushcraft checks in at 48" whi le the Tonna
measures 37~ . Allowing clearance for the
boom-to-mast brackets, the Ousncrett mea
sures 40~ from reflector to driven element 12
while the Tonna has 31· over the same span.

The Tonna (left) and Cushcraft (right) 4-element '«MHz yagis.
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AASTRON

II,;, CORPORATION

9 Autry
Irvine, CA 927 18
(7 14J458 -7277

INSIDE VIEW - RS- 12A

ASTRON POWER SUPPLIES
• HEAVY DUTY. HIGH QUALITY. RUGGED· RELIABLE·

SPECIAL FEATURES PIIFO,.UCE SPECIFle,,,o,s
• SOlID STATE ELECTRONICALLYREGULATED • INPlIT VOLTAGE : 105-1 25 VAC
• FOLD-BACK CURRENT UMiTlNGProtects Power Supply • OOTPUT VOLTAGE : 13.8 we :!: 0.05 volts

from elCeSSi't8 cooent & continuous shorted output (Internally Adjustable: 11-15 VOC)
• CROWBAR OVER VOlJAGEPROTECTlON on al l Models • RIPPlE less than Smv peaIo; 10 pealI (Iult load &

uce,III·U. 11-4A. II-5A. low line)
• MAI NTAIN REG ULATION& lOWRIPPLE al low line tnpet • AlII ...lIdl••n~ ! 20 VAC 1.,.1 nllill

Voltage
• HEAVY DUTY HEAT SINK . CHASSIS MOUNT RJSE
• THREE CONDUCTOR POWER CORD
• ONE YEAR WARRANTY . MADE INU.S.A.

MODEl R$-50A

RM SERIES 19" X 5'1. RACK MOUNT POWER SUPPLIES

CIlIi II.1I ICS' 1111 1'11 U I"I,.
MODEl DII' I,,·,11 {". ,I I I xW xl WI. (Ih .)
,....." A 9 " 5% x 19 )( 8% 16
RM-35A 25 35 5'1. x 19 x 12'11 38
RM-SOA 37 50 5% x 19 )( 12", 50

• Separa1, Volt and Amp Meters
AM-12M 9 " 5110 X 19 X 8'/0 16
RM-35M 25 35 5V. x 19 x 12'h 38

MODEL RM-35M AM-SOM 37 50 sv. x 19 x 12'h 50

RS·A SERIES CHUIIN' ICS' l in [II ) Ui"il,
MODEl DIl, 1".' 1) l"a,l] I xW xl WI·llh·1
RS-JA 2.' 3 3x 4i\1ox 534 •
RS-4A 3 • 3l;,x6'hx9 s
RS-SA • s 3'11 x 6'" x 7'1. 7
RS-7A s 7 3\. x 6'11 >: 9 9
RS-7B s 7 " x 7'l'l x 101Jio to
RS-1DA 7.' to 4 x 7'1t x 10" 11
flS. 12A 9 " ""1><8x9 13
RS-128 9 " " x 7'1t x 101;, 13
RS-20A 16 20 5 >0:: s x 10"'- 19
RS-35A 25 35 5><11>0:: 11 27

MODEL RS·7A RS-50A 37 50 6>< 131,:, x 11 .e

RS·M SERIES C•• liIiN' IU' Ilnl'l, Ul"ill
Mom h t, 1"-' 1] (".'11 • x Wx I WI. {I"')

• SwitchabIe voIl and Ampmmr
RS-12M 9 " 4'lI x8 )(9 13

• 5eparate volt and Amp mettrS
RS-20" 16 20 s xaxtew 19
RS-35" 25 35 5x 11x11 27
RS-50" 37 50 6 >0:: 13lio x 11 "

VS·M AND VRM·M SERIES • $epa'ate Volt and Amp Meters . Output Voltage adjustable from 2-15 YOIts . ClI'rem limit adpstable tram 1.5 amps
10 Full load

C..l1 ..... ICS ' Sill [IIIIJ I ~I .,I · I
MOOH D.I,lh,IJ (A. ,I) NxW xU Wl. llh.)

@13.8VDC @10VOC @5VDC @13.8V
YS-'211 9 s 2 12 " \', x8 x9 13
YS-"," 16 9 • 20 5 x9 x10Vr 20
YS-,," 25 15 7 35 s x 11 x 11 79
YS-,," 37 22 10 50 6 x 131Or. x 11 "• Variable rack mount power IUpplin
"'...".. 25 15 7 35 5\10 x 19 x 12\', 38

MODEL VS-35M YAM -SOM 37 22 10 50 5% x 19 x 121'1 50

• Built in speaker

Cnliu'lI ICI" 1111 111) UI.,I·1
MODEL Otll IA.,II A.,I H xW xD WI . [lh. J
RS-7S , 7 4 x 1'k x W io 10
RS-'OS 7.' 10 .. x 7Vr x llH10 12
RS-12S 9 12 " .,., x 8 )( 9 13
RS-20S 16 20 5 )( 9)( l OY:. 19

"1C5-lnt.-mittent Communieation service (5K Duty Cycle Sfnjn. on 5 min. 011)



made from RG·ll1U and als o s pecifies a 50
ohm feedpoin t impe d a nc e.

Performance

The test range was configured using a KLM
"wet noodle" dipole driven element (the re
maind e r of a KLM 4-ele ment yagi that died o n
a DXpedition) atop a co lla ps ib le mast. 200
milliwatts of power at 2 meters were connect
ed to th is " q ua s i-tropic " radiator for the ex
press purposes of measuring the tront-to-oack

ra tio and the s id elobe rejection of both 4-e1e
ment yagis . I didn 't bother to measure for
gain, since it would have been d ifficult to s ub
stantiate . See Table 1 fo r the resune.

No s urprises he re . Both a nt ennas have
about the expected sidelo be patterns for the
number o f elements a nd wavelength. Match
ing wa s exceuen t o n both yeqts. Setting the
124WB ma tch to the factory s uggested points
required no further tuning . The To nna, of
course, is pretuned a nd cannot be adjusted .

Conclusion
Both the Cushcraft 124WB and Tonna

20804 are excellent choices for s ma ll yagis .
These ante nnas are eas y to build. use solid
materials and work right out of the box. Nei
ther one weighs much and could be insta lled
pra ctically anywhere-on a mast, tower,
house, tree, flagpole . In short, they are ver
satile antennas lor weak sig nal work, FM sim
prex a nd repeater operauon, and packet s ta
tions .m

73 Book Review
Numbef 1Son your FHdbec:k cant

Transmitter Hunting TheRDFer'sBible

Transmitter Hunting: Radio Direction finding Simplified
by Juseph D. Moell and Thomas N. Curlee
TAB Hooks
PO Boll oW
Blue Ridge Summ it PA 1721-1

P<" ,' 18 reviewed by Phil Nowak KA9KAF

This book is for foxhumers-eihose who hunt
hidden transrruuers for sport-s-whose technique
makes everyone else look good. For mose who are
tired of searchi ng Ihrou gh Ihiny years of DFing
articles in an attemptto improve the ir skill , I highly
recommend Transmitter Hunlin~ by K00V and
WB6UZZ.

Basks of .·o,-lIun tin~

It ' s an enthra lling read, even for non-hams . The
authors did an outstanding job in both comprehen 
sive coverage of the subject and easy-to-read writ

ing sryfe. They stan off ~imply to gel the reader ' s
alieni ion and save the more technical and esoteric
items for later.

There are two fundamental needs for tran smiucr
hunting. The finl is a means of re tlmg the di rection
from which the signal is coming, and the second is
some indicat ion of signal strength. The authors ,
after a brief historica l introduction. dive right into
directional antennas. The reader discovers just
how simple and inexpensive it is 10 build and use
some of these antennas . For those with larger bud
gets. tbe aumors cover more expensive and elabo
rate ~y~lems. Chapters IWO through four cover
these an tennas and show how 10 gel started .

In chapter five , lhe readers gel to lhe second
fundamental and signal strength. As any roxhunrer
knows, the s .mcrer on mOSI radios leaves some
thing to be desired . This chapter IS a gold mine of
informat ion on Ihis subject. I personally favor ee
LED S-meler. because eey are easy 10 read on
nigbr Icxhunts.

Page 48 starts the discussion of ex tended LE D
meters. Page SO has a sc hematic of how to build
one . Chapter si ll thoroughly discusses attenuation.
This ~ very important since most radios overload
and lose lheir direcnonabty when the bunter gets
too close 10 the RF source .

Se-arch and Rt'Mue

The auuors devote an entire chapter on equip-

ping a vehicle for fOJ( hunting . A number of spe
cialized OF units are discussed. They clearly and
skillfull)' e ll pla in Doppler DFs and the Lillie:
L~Per .

While most regard transmitte r hunting as a sport.
it has its serious side in the area of sea rch and
rescue . Chapter len covers this topic. The au thors
d iscuss the various orgamzanons involved in
sea rch and rescue. I can attest as a communications
office r in the Civil Air Patrol that the techniques

Foxhunters Unite!

Europeans have trad itionally had
numerous and very active tcx hunt
ing groups. Hidden transmitter hunt
ing and radio orienteering are big
time s ports overseas . Each year the
teams from Eastern and Western Eu
rope, Australia, Japan, and many other
count rie s participate in the Radio Di
rection Finding (RDF) World Champi
onships.

Surpris ingly, these a ctivities have
had li llie s upport in North America. Al
thOugh there are a number of clubs in
Ca lifo rnia, the Midwest , and New Yori<,
most fox hunters are scattered few and
tar between.

73 Magazine would like to hear trom
c lubs and individua ls interested in or
ganizing RDF sports on a nat ional lev·
er. Regional and nauonar RDF competi
tions in this country would ultimately
yie ld a US National RDF Team to com
pete in the Wor1d Championships held
in Europe each year.

Send your id e a s to 73 Magazine,
RDF Ideas, WGE Center, Peterbor
ough, NH 03458.

and skills are the same whether the payoff is saving
lives or sirnng around the munchies spot after a
good hem.

Queslions came to mind such as, " 00 they cover
lbe subject of hunting on fOOl?, " or "what about
using computers to help" ;' while read ing some of
lhe earlie r c ha pters . A resounding yts to both of
these questions. The authors even cover IIsing
satellites for OF.

Toward the end of the book , the acrhors cover
some of the more esoteric and expensive means
of DFing . Some hams may remem ber seeing
an OAR (Ocean Applied Research) un it at the
Dayton bamvenuoe a couple of years ago. The
unil is fascinating , bul ils S20 .CXXl tag. plus an
other eighteen hundred dollars for the anten na ,
daunts all bUI the most committed. The reade r can
read all abou t it. however , in chapter 19 . Th is
chapter also ou tlines lhe ume-duference-of-amval
merhod.

There is a nice list of manufacturers and orgam
aarions in the appendix. and a very good bibliogra
phy.

Updates

There are a few errata and updates . Figure 12-7
on page 170 has 51 and S3 reversed 10 lhe schemat
ic . The -94 al the bottom should be ·9 V. On page
3 13, the erury for A&A Engineering has changed.
They are now al 2521 W. La Palma . Unil K.
Anaheim CA 92801. (7 14 ) 952-2114. The: Dick
Smilh OF unit is now sold by American Electron
ics , SOl( 301, Green .....ood IN -161-12 , (317) 888
7265. The authors found some problems in the
Dick Smith Doppler un it. See the Ju ly 1987 issue of
Hum Radio for the ir changes to Ihal unit. They
received thi s informat ion 100 late for publicalion in
this edition .

This is an excej jem book , ..... ell wriuen, logically
organized, and inexpensive . Anyone interested in
radio direct ion finding should track do..... n thi s
book.DI
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73 Review by Bill Clarke WA4BLC

Numbott' 7 onyou, FHdbKk tanl

Model OF Package
Oatong Electronics lid. of leeds, England

Units sold by Electronic Equ ipment Bank
516 Mill Street NE
Vienna, VA22180
Price Class: $329

There is a passion for hunting something
deeply implanted in the human breast. (Charles Dickens)

Photo A. The OF display unit. Note the circle of 16 LEOs on the
front panel at left. Each represents 22.5 degrees of azimuth.
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Photo B. Four mag-mount e-meter antennas
and the combiner on the van roof.

Onthe Road

I tested the unit in both
fixed and mobile installa
tions. The ICOM 2AT, ICOM
02-AT, Kenwood 7950. and
ICOM R7000 were the test
receivers for this evalua
tion . The Hustler VHF mag
mounts sat in the corners of
a 12- square . I placed four
mag-mounted w-wave two
meter antennas in a square
on a piece of sheet metal,
which sits on the car roof.
Th is got the anlennas into
the clear.

Mobi le operation was

watts RF maybe transmitted through the sys
tem)
-Connect the coax line from the antenna
combiner to the display unit
-Connect four antennas to the antenna
combiner

The initial installation involves attach ing the
feedl ines from the four antennas to the com
biner box, which may take a half hour to do.
It's only a one-time procedure, however. The
antennas are permanently connected 10 the
combiner box .

Coax installation takes a little grace. Each
line terminates in a screw connector block.
The easiest way to make coax connections to
these blocks is by dressing the shield and
center connectors very snort . twisted. and sol
dered on the ends. These ends compress very
nicely in the screw blocks. BNC connectors
installed on the combiner would be easier for
the user.

The only other fault was the orme-stcre pow
er connector supplied with the OF unit. It's a
typical round portable power plug like those
found on many wall chargers. Not easy to
solder and very Iow-quality.

The instalter can carry out the in itial test and
calibration with a transmit
ter at a known location . A
nearby repeater may prove
handy for calibration. The
process only takes two min.
utes. This gadget is really
simple to use!

controls the system and shows the results.
Three controls, two switches , and 1BLEOs are
on the front panel. The 16 LEOs in a circle
ind icate the d irection of the sought-after
signal.

In addition to the display unit. there are the
antenna combiner and lour antennas. The
combiner, model OFA1 or OFA2, is the second
part of the Model OF package. It is weather
proof for outdoor installation . The OFAl and
OFA2 are identical ex cept for a magnetic
mount installed on the OFA2. The user has to
supply the antennas.

Installation

Connect the assortment of plug-in cables
between the components:
-Connect the display unit RF output to the
receiver's antenna connector
- Apply 11-15 VDC to the back of the display

unit connect the audio cut
put from the receiver to the
display unit and connect an
external speaker
-Connect a rubber duck to
the display unit for commu
nications purposes (up to 20

Take a Look

The OF display unit is the black box that

V Hf radio direction find ing (DFing) has
always been a problem for the ham.

Equipment was cumbersome and often hard
to get. Datong's OF package changes th is .

Datong is an electronics manufacturing firm
based in Leeds, England, that designs and
produces specialized radio communications
devices. Hams may lind many of their prod
ucts useful. Among Ihese is the Model OF, a
doppler-based direction finder.

The OF is a complete direction finding sys
tem that works with an FM narrow band receiv
er 10 determine an RF source location. It's not
necessary 10 modify the receiver to use this
system. Hams can use it for many purposes,
including tracking and finding jammers , and
fox hunting .
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very interesting. The impressive array of four
antennas sat on the van roof, and the display
unit rested on the dash panel . I calibrated the
display to point to the front of the van.

The first OFing took place in a local shop
ping center on a hill . Parking lots located on
hills oHer good visibility 10 the eyes and 10 VHF
OFiog systems. From there. I got very accu
rate bearings on enme local repeaters, many
mobiles on their inputs, and some simciex
stations. I tried the system on various frequen
cies. It did very well for all FM applications
from 20 10 220 MHz.

AlthOugh the 1&LEO OF display indicates
an area of 22.5 degrees. the actua l working
resolution is 11 .25 degrees. This sounds like a
large range for error, but when approaching
the unknown transmitter, the span decreases
in scope and loses importance.

After checking mot ionless operation, I
drove away and followed the LEOs straight 10
the repealer sne. The only problem s during
this mobile OF session were nutter, reflec
tions, and shadowing caused by buildings and
lafld contour.

Mosl VHFers are familiar with RF renee
l ions. They cause multi-path and come from
geographic features [hills, cliffs, etc.) and
man-made objects (bUildings, towers. and
more). These reuecucns cause accuracy
problems with any DFing system. The Datong
Model OF is no exception. More important
than reflect ions of the transmitted signal, how
ever. is the location of lhe receiving antennas.

ReceiVing antennas located near reflect ive

objects (other antennas. metal roofs, gutters,
etc.j throw OFing accuracy way off. It's very
important to place the receiving antenna sys-

Tracking Tips
Topographic maps are useful, if not

essential. because they show essential
geographical details like elevation and
conlours. Both details are important
when DFing radio signa ls that may be
influenced (benl or reflec1ed) by the " lay
of the land." Other useful maps are the
planimetric map, a linear information dis
play of roads and other surface informa
tion, and the 7-1f.l minute map, a very
detailed contour map.

Topographical maps (and omer types)
are available from:

USGS -NCIC
507 National Center
Reston, VA 22092
Phone : ( 703) 648~45

Triangulation

Two OF statiorts several miles from
each other can locate a transmitter by
triangulation. Triangulalion is easy. First,
take an RF source bearing from two dif
ferent OF station ecauons. Then, on the
map, draw a line from each of the OF
station locations along the bearing of the
RFsource. The intersection 01 the lines is
the location of the RF source!

ternclear of surrounding obstacles. Mount the
antennas as high as possible.

The Green Light

I recommend the OF system. It is useful ,
simple to operate, and relatively inexpensive.
gepeate-cceretcrs will find it very valuable for
locating interference sources, identifying un
known repeater signals, and find ing jammers.
The fox hunters will revel in the ease of win
ning the hunt . . .until everyone gets one.m

Bill WA4BLC regularly contribules to 73. He
has written several books and many articles
on aviation and radio communications. His
address is PO Box 2403. Falls Church, VA,
22042.

Manufacturer's Specifications

Supply Voltage : 10-15 VDC
Supply Current: 400 rnA maximum
Frequency Range: 20-200 MHz
Directional Accuracy: ± 5 degrees

(after initial calibration)
Display: 16 green LEOs
Audio Power: 1.2 warts into

80 speaker
Dimensions:

OF display
DFA1 combiner
DFA2 combiner

Weight:
OF display 18 ounces
DFA1 combiner 12 ounces
DFA2 combiner 25 ounces
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H~nd-he'ds Recull! SALE
IC-2A z-merers. 289.00 259"
IC-2AT With ITP 31900 279"
IC-3AT 220 MHz, ITP 34900 299"
IC-UT 440 MHz, HP 349.00 299"
IC·02ATlHigh Power 409.00 ]49"
IC-O]AT for 220 MHz 449.00 ]89"
IC·G4AT for 440 MHz 449.00 389"
IC·u2AT With ITP ... . . 329.00 289'1\
IC·uU T 440 MHz,TIP 369.00 ]29"

Accessories for miCIOS- CAU S

IC- 12AT IW 12GHz FMHTlbattlcgrlTTP 413.00 419"
A·2 5W PEP synth. aircraft HT.. 499 00449"
,1, ·20 Synth. aircraft HTw/VOR 599.00 529'1
Accessories l or ~II ('JfCepl micros Relutll
BP-7 425mah/1l2V N~ad Pall · use BC·35 19.00
BP-8 8OOmah/ B4V Nicad Pak · use BC·35... 79.00
BC-35 Drop in desk charger lor all batteres 79.00
BC-16U Wa ll charger lor BP7IBPB 21.25
LC-II Vinyl case 101 OIl usmg BP·3 20.50
LC-14 Vrnyl case lor mx using 8P·7I8 20.50
LC-02AT Leather case fo r OIJ models w/Bp·7/8 54.50
A(Celiorie.! for Ie imd /C·O series Regular
BP-2 425mah17.2VNrcad Pak - use BC35 49.00
BP-] b tra Std. 2SO mah/ 8.4'1Nicad Pak 39.50
BP·4 Alkaltne battely case 16.00
BP·5 425mah/ l0.8V Nlcad Pak . use BC35 65.00
CA·5 5/8·wave lelescoprng 2mantenna 19.95
FA·2 Extra 2m tlenble antenna 12.00
CP- I Cig. lighter plug/cord for BP] or Ol ~ 13.50
CP-IO Baltery secannon cable w/ cti p 22.50
DC-I DC operation pak for standard models 24.SO
11I8-160 Mobile mtl. bill for all HTL 25.99
LC·2AT Leather case for standard models... . . 54.SO
RB· I Vinyl waterpfoof radio bal. 3495
HH·SS Handheld Shoulder strap.... ... .. .. ..... 16.95
HM-9 Speaker microphone 41.00
HS·IO 800m rmcrochene/headset. . .. .•.•.••.• 24.50

HS·luSA Vo~ unit for HS·IO& Deluce only 24 50
HS·IOS8 PH umt for HS·IO 24.50

ML-I 2m2.3win/ IOwout ampli lier 5ALE 99.95
55-32 M Commspec 32·tone encoder 2995
RKeivers Regular SALE
R·11A 100kHz to 30MHz receiver S979.00 84991

RC-II Infrared remote controller... . 70.99
fl-3 2A 500 Hz CWliller 69.00
fl ·6]A 250 Hz CW filter (1st IF) 59.00
fl ·44A SS8 bner (2nd IF) 178.00 159"
(x·2S7 FM uni!... .. ..... .. .. . 49.00
(x·310 VOICe smtbesizer •........ ..• 59.00
CR·64 High slaMlty oscil~IOI Ital 79.00
SP·] External speakel................ 65.00
CK-70 1(x-299) 12V DC optlOll .. . .. . 12.99
11I8·12 Mobile mount 2599

R-7ooo 25MHz to 2GHl scan rcvr 1139.00 999"
RC·12 Intrareu remote cenucaer.... 70.99
(X·]I O Vo ice synthesizer 59.00
TV·R7000 ATV unn 1]9.00 12911

AH·7000 Radlahng antenna 99.00 II)

HOURS. Mon.thru Fri:9-5:30;Sal 9-3
Milwaukee WAYS hne; 1-800-5S8-0411 answered
evenmgs until 8:00 pm Mondav thru Thursday.
WATS lines are lor Quotes & Ordenng only,
use Regular lioe for other Inlo & SeMce depl

All P,ien '" 11Iisiist alt subject 10chancewithowt noli«.

IC·471A" 25W431}45O... . CLOSEOUT 979.00 749»
PS-25 Internal power supply....... 125.00 114n

AG-Io Mast mounted preampliller... 99.50
IC-47tH" 75W430·450 ... CLOSEOUT 1399.00 9891\

PS-35 Internal power supply 219.00 199'1
AG-3S" Mast mounted preamphtier 9975

I 'Preamp $995 with UtA Of 471K Pu rchase I
AcceuQl"ies common to 17fNH imd 4nNH
SM-6 Desk microphone 47.95
EX-]IO Voice synthesizer ..... .. . . .. . . 59.00
TS-32 CommSpec encode/decoder. 5995

UT·15 Encecer/decodermtertace 33.95
UT-155 UT·15S w/TS·32 installed. .... 96.00
VHf/UHf mobile multi-modes Regu~r SALE
IC-29OH 25W 2m SSB/FM CLOSEOUT 639.00 549»
IC-490A lOW 430·440..... CLOSEOUT 699.00 399»
VHf /UHf/f.1 CHz FM Relular SA LE
IC-27A Compacl25W 2m FM wfflP mic 429.00 379lS

IC-27H Compact 45W2m FM wfflPme 459.00 3991\
IC·37A Compact 25W220 FM. rTPmic 499.004]911

IC-47A Compact 25W 440 FM. np mic 549.00 489's
P5-45 Com p.acl 8A power supply 14500 134"
UY-16/EX-l88 Voice synthesIZer 3499
Sp·IO Sllm-Ime euemar speakel 3599

IC-28A 25W 2m FM. rTP mic 46900 40991

IC-28H 45W 2m FM, rTP mic ..•.•.••• 49900 439"
IC-38A 25W 220 FM, rTP rrnc ..•. •.• . . 489.00 429"
IC-48A 25W 440·450 FM, TTP nne 509.00 449"

HIII -14 Ema UP microphone 5900
UT-28 Olglta l code SQuelch . .. . . . . . . 3950
UT-29 Tooe SQ uelch decoder 46.00
HM·16 Spea ller/mltlophone 34 00

IC·9OllA lIanscetver controller 58900 529"
UX -29A 2m 25W umt •• .••.•••.•.•. 295.00 269 '~

UX -29H 2m 45W unit. .. .. . .. .. . .. . 339.00 309"
UX -39A 220MHz 25W unit 34900 319"
UX-49A 440MHz 25W unit. .. .. .. .. 339.00 309"
UX-59A 6m lOW umt 339.00 309"

IC-3200A 25W 2m/440 FM wITTP 649.00 519n
UT-2] VOICe synthesuel. ........... 34.99

AH·]2 2m/440 Dual Band antenna ... 39.00
AHB·32 Trunk-lip mounl .. . . . . . . . .. 35.00
larsen PO-K Roof mounl... ...... .. 20.00
larsen PO -TLM Trunk-l ip moun!.. .. 22.00
larsen PO·M .. Magnet ic mount 22.00

IC· l200A lOW 1.2GHz FM Mobile 69900 629' \
IC- 1271A lOW I.2GHz SSB /CW Base 1269.00 1129

AG-I 200 Mast meunted preamplifier 105 CC
P5·25 Internal power supply 1::5.00 114lS

(1-310 VOice synthesizer. . . . . . . . . . . 59.00
TV-I200 ATVinterlace unit 139.00129"
UT-15S CTCSSencoder/ decO'ler 96.00

RP-1210 1.2GHzI0W 99 r' ~ ~cvr I 529. 00 1349
RP-2210 220MHz 25W repe tr 1499.00 1329
RP-]010 440MHz lOW FM repealer 129900 II49

---.. ~,") ...---,....-,~ ~
.~:-~

C
c -- U~(.,-
~. :.&- .. _,-. 
• -1-" "

le·7SIA 9-band xwl.l ·30 MHz rev11699.oo 1449
PS·35 Internal power supply 219.00 199'\
n ·l2" 500 Hz CW Iilte' (lst IFI . .. . 69.00
FL·G3A 250 Hz CW Iilte' (lsl lF} . .. . 59.00
FL·52A 500 Hz CW !Iltel (2nd IF)... 115.00 109'1
n ·SJA 2SO Hz (;W hltel (2nd Ifl ... 115.00 l09u
FL·)] AM hlter. .. .. .. ... . ... . .. .. .. 49.00
H·70 2.8 kHz wide ssa hiler 59.00
RC·IO Edemal frequency controller 49.00

IC·73S HF Iransceiverl SW rcvr/mic 999.00 869'1
PS-55 External power supply 219.00 199'1
AT-ISO Aulomatic antenna tunef 445.00 ]89'1\
n ·]2A 500 Hz CW litter 69.00
(1·24] ElectronIC Ileyer umt . .. . . . . 64.50
UT-]O Tone encoder •.••. .. .•.•••.• 18.SO

DIner Accessories Regula! SALE
IC -2KL 160·15m sol id state amp w/ ps I999.00 1699
PS-15 20Aexternal power supply . .. .. 175.00 159'\
PS-]O systems pIs w/ cord, 6·pin plug 319.00 289 ' 1

11I8 Mobile mount 7351751A/76IA. .. 25.99
SP·3 hternal speakel 65.00
Sp·l Small ertemat speaker 49.00
CR-64 High slab. ref. ~la iIOl 75IA.... 79.00
PP·I Speakel/p.alch 179.00 164"
511I -6 Desll microphone 47.95
511I-8 Oesk mc . two cables, Scan ..... 89.00
SM-IO Compressor/graph EQ, 8 pin rruc 149.00 1391\
AT·loo looW8·band aulo. antenna tuoo 445.00 389"
AT-5OO 5QOW9-bandaulcLanlenNlullel 589.00 519n

,I,H-2 8·b.1nd tuner w/mount & whip 659.00 589»
AH -2A Anlenna tuner syslem, only 519.00 449'1\
GC-5 World cIocL .. 91.95 89»
VHF/UHF base multi-modes Regula! SALE
IC-215A 25W 2m FM/SSB/CW w/ ps 1235.00 1079
IC-275H 100W 2m FM/ SSB/CW 1389.00 1229
IC-l15A 25W 220 FM/SSB/CW 1399.00 1249
IC-475A 25W 440 FM/SSB/CW w/ps 1399.00 1249

HF fquipml:'nf Re&ulu SALE
IC·761 HFxcvrl SW rcvl/ps/AT 2499.00 2149

HM·36 Scanning hand rmcroptume 41.00
SP-20 Irt speaker w/audio flltel . . 149.00 U9n
H·IOI 2~ Hz tst IFCW hltel 73.50
Fl-S3A 250 Hz 2nd IFCW htter 115.00 100'S
n -t02 6 kHz AMfttter .•••••••••••. 59.00
U-310 VOIce synthesizer........... 59.00

WICKLIFFE, Ohio ..092
28940 Euclid Avenue

Phone (216) 585-7388
Ohio WAYS 1-800·362-0290

"" ....:. 1-800-321-3594

Order Toll Free: 1-800-558-0411 Inwl.con.ln/~;O~?2~~5i15"M.,"'A...J

AMATEUR ELECTRONIC SUPPLY:'
4828 W. Fond du Lac Avenue; Milwaukee, WI 53216. Phone (414) 442-4200
------ AES" BRANCH STORES Associate Store

ORLANDO, Fla. 32803 CLEARWATER, Fla. 34625 LAS VEGAS, Ne•• 89106 CHICAGO, illinois 60630
621 Commonwealth Ave. 1898 Drew Streel 1072 N. Rancho Drive ERICKSON COMMUNICATIONS
Phone (305) 894-3238 Phone (813) 461-4267 Phone (102) 647-3114 5456 N. MilwautH Avenue

F11. WATS 1-800-432-9424 No In-SIlle WAYS No In-State WAYS Phone (312) 631-5181

1:::': 1-800-327-1917 No Nationwide WAfS r~: 1-800-634-6227 15 min.'rom O'Har.'



The Next Phase in Packet Radio

Is Just Over the Horizon

CIRCLE 23. Oft RLUlut SEIMCI CAIID

1988 CHARLOTTE HAMFEST
AND COMPUTERFAIR

ARRL SANCTIONED HAMFEST
SAT. MARCH 19,9:00 AM to 5:00 PM - SUN. MARCH 20. 9:00 AM to 3:00 PM

CHARLOTTE CONVENTION CENTER. 4th & COLLEGE STREETS. CHARLOTTE. NC
87.000 SQUARE FEET INDOORS , 500 FLEA MARKET TABLES. 160 EXHIBIT BOOTHS

AWARDS ' EXAMS ' FORUMS ' LADlES ACTIVITIES
LICENSE EXAMS BY CHARLOTTE VEC • EXAMS ON SUNDAY ONLY

Completed Form 61 0 + $4.50 + Photo Copy of License & Certificates
Required by March 12, 1988 - NO WALK·INS

Mail 10: CHARLOTTE VEC, 227 Bennett Lane, Charlotte, NC 28213

SPECIAL FLEA MARKET AREA WITH ELECTRICITY
5 TABLE MINIMUM - By advanced reservation only - NC Sales Tax Collected

Special Area reservations must be in by March 1, 1988

ADMISSION STILL AT 1983 PRICESl
PRE-REGISTRATION TICKETS: $5.00 AT-THE-DOOR TICKETS: $6.00
Flea Market Tables (6 ft .) - Pre-registration $10.00 - At the door $12.00

Tickets and Flea Market Tables valid for both days!
PR E-REG DEADliNE March 11, 1988 - MAIL REQUESTS + SAS.E. and CHECK TO:

CHARLOTTE HAMFEST, P.O. BOX 221136. CHARLOTTE. NC 28222·1136
TALK.IN FREQUENCY - 145.29 MH, - W4BFB

EXHIBIT BOOTH: Robert Starling. N4GVF. 7921 Holly Hill Rd ., Charlotte. NC 28212, (704) 568-7611
FLEA MARKET CHMN: Jeff Blythe, KA4WYC, 634 Northway Drive, Charlotte, NC 28208, (704) 393-7140

PRE-REGISTRATION : An dy Hawkins, G4GKK, 426 Greystone Road, Charlotte, NC 28209, (704) 523-4463

C1RCL£ 301 Oft READIER SERVIC£ URO
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73 Review bJ"Aruss Thompson W7XU

Number 17 on ,our Feedback card

•

Maxcom Automatic
Antenna Matchers

Maxcom, Inc.
1309 S.W. 5th Ct.

Ft. Lauderdale FL 33312.
Price Class: 2000 $599

xro-iso $299

PhQ/oA, Maxcom 2000 (boltom) andXLD-I50(top).

Y cu've seen the ads : " One an tenna
100 kHz to 200 MHz ... absolutely no

luning .. . VSWA 1.5:1 or less ." Perhaps
you've seen the reviews tha i have appeared
elsewhere, which have ranged from the criti·
cal (Hall 's " Product Review,,. November 1984
OSn 10 the enthusiastic (Gordon West's
" Maritime Mobile " column, December 1983
Worldradio) .

"So which is it?" you might ask. " Do the
Mexccm units work or is someone trying to
pull the wool over our eyes?" Given Max
com's controversial history, , jumped at the
chance to test two of their models for 73 .

The 2000 and the XLD·150

I received the 2000 (Maxcom's most popu
lar) and the XL[).150 models for testing. The
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manufacturer's literature claims:
- high efficiency with instant matching ever me
specified frequency range;
- no moving parts; and
«no control leads.

Maxcom markets the 2000 as a commercial
model with a power raling 01200 warts in SSB
service [derate 75% lor continuous duty) that
covers 0 .1 to 200 MHz . The XLO-1SO, on the
other hand, is a " util ity" model designed for
1.5 to 30 MHz with a power handling capabi lity
01 150 watts, SS B only , The XLO- 150 is
small er tha n its commercial cousin, and at 1.2
Ibs is also a pound lighter. Both units take SOO
coaxial leedlines and support a variety of in
stananon conligurations. The 2000 carries a
s-year warranty, and MaJl;com guaranlees the
XLO·1SO for one year.

The Maxcom units initially impressed me as
we ll made devices. Each is housed in a stout
aluminum box finished in white enamel. SQ.
239 connectors accept the teeonoe . and the
antenna legs attach to two ceramic insulators
The XL0-1SO measures 3Y_ x 9 :1(_ x 1'h inch
es , while the 2000 measures 4:v.. x 10 x 21/_
inches.

You Can't Come In

I normally investigate the inner worki ngs
of an electronic device for review. I wa nted
to do the same with these tuners, but they
are filled with epoxy. Removal 01 the epoxy
could only damage Ihe units. Unrelenting cu
rios ity and X-ray equipment at my disposal ,
however, produced the pictures shOwn in the
review.



" SPECIAL PRICE"
CALL NOW

YAESU736

YAESU 757GX II

" SPECIAL PRICE"
CALL NOW

YAESU FT33RT
220 MHZ

" SPECIAL PRICE"
CALL NOW

YAESU
727R

$358.88

Dual Band
2mnOcmHT

5 Watts

"SPECIAL PRICE"
CALL NOW

===Y:::;AESU 767;::--,

Chosen By Amateurs For Over 15 Years .
Wi nne r of the Manitoba Design Institute
Award of Excellence.
Will Accommodate New Bands From
2To 20 Meters.

CIRCU 3Da ON READ£II SE'RVICf: CARD

GEM QUAD PRODUCTS (1987) LTD.

$ HAMTRONICS, INC Olre.rj

~ 4033 BROWNSVILLE ROAD - ,..~
- TREVOSE, PA 19047 'S

(215) 357·1400 PA Residents & Service Info
Hours M T W-9-6 Th-F-9·8 Sal.-9-3. , .

• Prices subject to change withOut notice •

ORDER TOLL FREE
(800) 426-2820

Authorized Sales & Service-Yaesu • Kenwood. learn

\e("r::,

'l.0~"
?;{\6

\ ':>.
\0 •

~O(" 2 Element $235.00
f\f\?> 3 Element $399.00

p..,f\\e 4 Element $563.00
O\)?>o Price i s F.O,B. Boissevain.

\?>r::,r::, Includes U.S . Customs Duty .
• e(" c;: Kit Includes: Spider, Arms, Wire, Balun
~\'O Kit and Boom Where Needed

Boissevain, Manitoba, Canada RIKIE'
P.O. Box 291, Telephone (204) 534-6184

•

·-r---
CE,l ..,. '
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er----ALL BAND DiPOlE

•

TRAPDI'Ol.ES........ - ...... -e-e 1~~
, ,. ... ,. , ,

•• l(Vl ~awo.tlO , ,,.. ,.,.
(DO< l l1fl~o.eo • " 11. >IS

D'" '1V1~.OtiIlIfl60 • ,46" U995

SINGLE BANDDIPOLES (Kil form):
_ _ l-etl' _

lJ.10 '0 ,. S1795
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D-lll 20 31 " ~
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a Any I Ing'- band , or TripanltMIII w~h . p". -!la""""1n"N\! 0'
o.w••e-eoo.lIClOf; Add SUO 10 ......... prICI .
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MULTI BAND TRAP ANTENNAS

-Ortrlli5__11t1Q1'1 '_AU._ ,., ,.. 10 _
' __""__' _ ' __IrU_'--",...._......... '__"'-.$III:Iw.·_F _ _V..._""~
·_..." _ .. .-..·_._SWR"".._
--... 'lM>n -.., '. _ _

' C If....., J n ~ ~"""'* ~_

• -...0.. a_ _""'_.JII'lo "9' .,..'
• N:lLUS 1OIl ... _ t5IllJ ..... _ 101) ..... ..... _.r_ """ ,,,,_ ._ _

Model A·'O$:loUS IUS POlilpaid)

COAX CABLE: (0'II:l.des Pl.-259 ............ QrlM!lflf)

Typo i.MIII'" -_~ 90IIIttWr
RIH. 50" M00 I ' 1115
R(;.5. to' 1100 11 95

DELUXECENTER CONNECTOR

SPi-RO MANUFACTURING, INC.
Dept 105, P.O. Box 1538

Hendersonville, NC 28793---

TlIAP VERTJCAl.5-"'SlOPE ItS",.
~1 H)'~ 1
VS-52 ' lIfl~ 2
V5-53 10/1 S/201((V80 3
VS-&l ' QI1 512014~l&O 4

ALL BAND ANTENNAS

DELUXE ANTENNA TRAPS:

-PR().BALUN- PSI
• 11 For ClipHI. e..n. , Siopn Sl7 95
, IWldIn f " lIgII.x-
, Broadbllro:l J to :IS t.lhz.
' l.JgN...q(,S- & \'f_~~

· IMlIM Q........ __ NO.'~I .'lI

' NO~_

·_".~&""'cnc.-

• I«:l lUST_ ,_

• I«:lNnpo<-. UM<l

."'-'

.~~._so-u.' ,'_fuI_.CoolploIoI,_... ..."....
·h"E_..,. ''''''._-

CIRCU 134 ON RUDER seRVICE CARD CIRCLE 30' ON RUDER SERVICE CARD
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Photo B. X-ray view from above of Maxcom XLD· 1SO.

The 2000 appears in the accompanying
photographs identical to the 200-watt model
that appeared in the 1984 OSTreview. Note
the toroid and several other devices, which
are almost certainly power resi stors. Max
com's reply ("Correspondence," June 1985
OS n to Hall 's review indicated that the " fer
rite transformer is connected directly 10 the
SQ.239 input. " Further, " the resistors in the
un il ... are connected to the output of the
tran sformer 10 create additional RF loading."
That arrangement was likened to a " dummy
dipole" by al feast one writer (M. Slavin,
" Technical Correspondence," April 1985
OSn , but some letters of recommendation
included with the units I received indicated
that Maxcom has some satisfied customers,
including the U.S. Army.

I resolved 10 remain neutral until I had my
own results.

Starting Up

Maxcom 's installation instructions consist
largely of a list ing of the features of their un its.
The instructions briefly describe dipole, in
verted vee , and longwire installations. There
are also a few simple illustrations provided.
The instructions could be somewhat more de
tailed and explicit, especially for non-amateur
users.

Maxcom recommends a minimum length of
35 feet per leg for a dipole. Fifty feet per side
are preferred , especially on the lower HF
bands. Changing the installat ion from a dipole
configurat ion to that of an inverted vee, ac
cording to the direct ions, produces little or no
effect on the 5WR.

I erected the Maxcom and all comparison
antennas in the inverted-vee configuration.
The Maxcom units were used with one of two
antennas: dipoles 70 and 128 feet long over
all. All of the antennas tested had their centers
30 feet above ground, with the ends a mini
mum of 6 feet above ground. The antennas
were mounted in the clear, with the receiving
position located several hundred feet away. 1
made signal compariso ns using an attenua
tion pad calibraled in 1dB steps placed in line
with the distant receiver's teecnne. The test
arrangement assured a constant level of input
power to the tuner regardless of SWR. All
SWR measurements reflect the actual SWR at
the input 10 the antenna .

SWR Measurements

I first checked the SWR response of the
Maxcom units using the 128 ' dipole. Measur
ing at 50 kHz intervals, the 2000 sroweo a
maximum SWR of 1.5:lover all Ihe US ama
leur bands from 3.5 10 29.7 MHz. This dipole
actually resonated at the low end of the 80
meter band, but surprisingly the SWR was the
highest on that band, ranging from 1.4:1 to
1.5:1 across that band. On the other bands the
SWA never exceeded 1.3:1.

The XU)-150 did not perform as well in this
situation, shOwing an SWR of up 10 1.8:1on 80
meters and as high as 1.6:1 at the upper end
of the 10meterband . Elsewhere tile SWR was
less Ihan or equal 10 1.4:1 .

I next measured the SWA for the two Max
com matching devices when used with the 70'
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d ipole. Wi lh the 2000, the SWR on 80 meters
dropped to a maximum of 1.2:1 on 80 meters,
but was a f1al 1.6:1 across the 40 meter band.
It ranged from and from 1.7:1 to 1.8:1 on 15
meters, but elsewhere nmet or surpassed the
specified 1.5:1.

The Xl[).l50 also gave a low $WR on 80
meters with the shOrt antenna, but again the
$WR on 40 was relatively high (1.7:1). The 10
meter measurements were consistantly 1.8:1
across the band. Failure 10 correct the $WR
measurements for teeonne loss would have
shown incorrect measurements better than
1.6:1 over Ihe freq uency bands tested , re
gardless of which antenna was used.

Signal Strength Comparison

low SWA presen t at the transceiver output
doesn't mean the antenna rad iates wel l.
Therefore , for the next phase of the review I
compared signal strengths on various bands,
with and without the Maxcoms in line . Using
the 2000 Maxcom, I found the received signal
strength (measured as noted above) at oPP'>
site ends of the 80 meter band 10 differ by up to

" The Maxcom units
Initially Impressed me
as well-made devices. "

4 dB when using the 128' antenna. I was con
cerned that something was amiss with my
measuring technique, but a check of the same
antenna with direct coax feed showed at most
a 1 dB variation in received signal across the
band . Repeating the measurements with the
2000 confirmed the orig inal results.

With the Maxcom at the feedpoint, signal
strength gradually dropped by 4 dB as the
frequency neared 3.5 MHz. The XlO shOwed
a similar response over that frequency range.
Signal strength measurements on the other
bands demonstrated a more un iform re
sponse.

Antenna Gain

Now for the big question: How much signal
st rength gain (or lOSS)
can a Maxcom antenna
matcher provide when
compared with the same
antenna fed with coax?
Again with the caveat
that these tests were not
done on an antenna
range , here 's what I
found.

With the 128 foot in
verted vee operating on
80 meters, the sig nal
from the Maxcom was
typically 9 to 10 dB down
from the same antenna
directly fed with coax.
On 40 meters, this an
tenna acts as two half
wave s in phase and

has a theoretical gain of about 1.9 dB ove r a
40 meter dipole . When fed through the 2000,
the signal from the long antenna was 2-3 dB
down from a 40 meter dipole fed directly with
coax. Allowing for the gain of the longer anten
na, it appears the Maxcom is actually 4 to 5 dB
weaker. Measurements using the 128' anten
na on 10 MHz shOwed the Maxcom to be ap
proximately 12 dB down. My experience
shows that resonant dipoles outperform the
Maxcom by at least 4 dB.

Other antenna arrangements will prObably
have different result s.

Great for Some Applications

Are there any situations when the Maxcom
system wins out? Yes , there are. In some in
stances the 80 meter dipole fed with a Max
com matcher will give stronger signals than a
nonresonant dipol e fed directly with coax.
Such a condition causes a high SWR to exist
on the feedline, and that in turn causes feed
line losses to rise, especially on the higher
frequencies .

Suppose an antenna has a 3:1 SWR at the
tran smitter at 21 MHz, and the feedline has a
nominal loss of 2 dB at that frequency. The
high SWR will cause an additional loss of3 db
for a total of 5 dB feed line loss. Here, the
Maxcom may very well outperform the non
resonant dipole fed directly with coax, espe
cially considering nearly all solid state
transceivers will operate only at reduced pow
erouiput. if at all , when faced with a 3:1 SWR.

The Maxcom matcher in this case may still
have rela tively high losses, but with a low
SWR present on the teecnne other losses will
be low, and power output from the tran sceiver
will remain at maximum. The result is more
radiated powe r is radiated with the Maxcom.

Cost Consideratio ns

Maxcom Automatic Antenna Matchers are
not cheap. Retail price for the 2000 is 5599.
The XlD-150 runs $299. The buyer shOuld
ba lance the units' cost with other consider
ations such as power rat ings and installation
requirements. If the Maxcom has a place in
the amateur market , it is for folks whO like the
conven ience of coaxial feedlines, have room
for one ant enna, and primarily work stations
with strong signals.1II
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CONTROLLER

DTMF mullllll
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Low~ CMOS, Z2rN1@'2'f
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$149.00 An;:::_
CREATIVE CONTROL PRODUCTSJ," _
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1-800-255-7020
CA 818 888-4927

ORION HI·TECH
P.O. Box 877 1,
Calabasas. CA.
9 1302

Constructed 01high Quality
aluminum with gaillinized
steel brac ing supports. Over
20 sq. ft. of antennas!
Guying is required.

€~
c.....ro.g,.eo..lId.

ROOF TOWERSI
A size to fit your needs

CR1S 6ft. $139.00
CRJO 10ft. $239 .00
CR45 15 ft. $349 .00
BEARING $ 39.00
(pnces _ nor include shoppongl

.on
CR·30

ILLUST.
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ANNOUNCING THE VECTOR
VR-50 SSB COMMUNICATOR

SAVE SIOO
OFF FACTORY PRICE-NOW ONLY S l 195

Fi..lly lho:,.., i. "" .n"r,J;o.bk powerful (50 Wl ,,>I.r p","<fcd
HF-SSB lr~lI><ei.e . f'" the Amate~f. W",l> ~n)",""",-e~,i

I) do~ed arMenno . ) ""'m-built ,n _IWI I~nef-oable

cry.... ((Jfllrolled C;f\'Ullf)' "" lfI} _ . M ARS or CAP
f~ ISSBor CW)frnm 1.8 k> 11mH.l leJ.Cqll 4.1- S II
.all in • bnP ydlooo. . e io.l. >bk "'-"'c'C"')1ll& Q>C . M~

oplioorW~ . Sy"""" ~.aiIabk _ , C.al l Of 'I.-f. lor

drta.led bno.·""".

Introducing
the True Value Software

TVS-701 B REPEATER CONTROLLER
Controls Repeaters & Remote links
and is Fully Remote ly Confiqurable

(no ROMS-no jumpers)

The 701B also monitors beuenes. power
levels, etc. wlvoltage telemetry and

alarm features.

Prol9Ct1On- Power lailure protected " 'watchdog
time' & EEPROM

Secu rity- Four levels 01 control security
Versatilily- 74 tuncncns and digital inputs!

outputs for auxiliary control & alarms
Reliabilily- 50 accumulated yfllIrs Of

mountaintop operation

ALL YOURS FOR LESS!
Easy 10 bu ild kil price $190
Assembled and tested. _ $300

CALL OR WRITE TO NOW:
True Value Software
2805 E. Sherran Ln.
Phoenix , AZ. 85016

602-956-4259

A X M Incorporated
11781 Luar. Strll1lll

G.rden GruB, C.II1. 12840
(7141 638-8807
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Tip s from fhe expert on
boosfing rhe performance
of your radio equipmellf.

EQUIP-Up3

The Grove ANT-8 is a fully-adjustable,
professional whip antenna made of
chrome-plated brass and equipped
with a standard BNC base to fit most
hand-held radios. l ength is extend 
able fro m 7 to 46 inches. Replace that
ineffic ien l "rub ber duckie" with the
ANT-8 and STAND BACK!

Only'l2"S plus $1.50 UPS Shlppm'l (US}

t.. Grove Enterprises
140 Dog 8r1nch Road Br1sstown, N_C. 28902
(704j837·9200or(MC. Visa &COO only) l·goo.433-8155

By Bob Grov.
WA4PYQ

CIRCLE 169 ON READER SERVICE CARD

Boostlhe Roinge of Hend-Helds
Todav's hand-held VHF/UHF

scanners and hand ie-talkles from
Bearcat, Re ge ncy, Cobra, and
Rad io Shack, ICOM, Yaes u. and
Ke nwood have excellent sensitiv
ity and ta lk power. but their
range is reduced by their sho rt
flex antennas.

Tip: To increase the range o f
you r hand-held sca nner o r tra ns
ceive r, connect a Grove ANT-8
extendable whip antenna .equip
ped with stand ard BNe base.



Compiled by Rebecca Niemela

The 2 1-Day Novice Cours6 from Gordon West Radio School.

PRODUCT OF THE MONTH

ICOM's Daullng IC-781 HF Base Station Transceiver

Every feature imaginable and some you wouldn't even have
dreamed of are found in the 1e-781. It operates all modes and
bands 160 10 10 meters with a band spectrum scope lhal displays
signals in a SO/l00I2OOKHz range of operating frequency. The
multi-function 5" CRT screen displays f requencies. modes,
memory contents. operating notes, AIT, two menu screens and
subdisplays for packet and ATTY.

And what else? Dual band watch ; twin passband tuning; 99
tunable memories; all wide and narrow filters; e-rect keyboard
entry; 150 Walt output : built-in power supply: dual noise blanker;
five multi-function timers; two internal clocks and all the stan
dards you can think of .

For pricing and additional information, contact tCOM at 1777
Phoenix Parkway, Suite 201 , Atlanta GA 30349 (4041991~l).

21-0 AY NOVICE COURSE

Thirty prominent amateur radio
equipment manufacturers and ac
cessory suppliers , plus live ama
teur radio dealers, are taking part
in the Gordon West SChool Novice
welcome package.Their literature
sheets, rebate coupons, and in
store discount offers are included
with every 21-day Novice course
sen! out to home study mail order
students.

The Gordon West zt-cev Nov
ice co urse includes two stereo
code-learning cassettes plus the
West 11 2-page Novice book. Also
included is the FCC Form 610, a

reference chart, laminated world
map, and a sample Novice exam
package. Everything is included
for the Novice exam package to
pass the test as well as learn more
about all 01 the exciting ham radio
equipment and accessories avail
able lor their new hobby.

The 21-day Novice course with
aunterature and rebates is $22.50
including postage.

For more informat ion, writ e
Gordon West Radio SChool, 21 41
College Drive , Costa Mesa CA
92626. Or circle Reader Service
201.

Yak·Tenna from Electron Processing

~ I_"'
~~

H....M RADIO

HUSTLER, INC.

VHF
UHF

U tE BAS IC GUIDE TO

- ==<--

rl8f(l Publications ' Guide 10 VHFIUHF
Ham RadiO.

Hustler is proud to announce
the development of two new se
ries 01magnetic mount antennas.
Rated at 100 wens. the RX series
(pictured hOrizontally) consists of
a 'MI wave , 3 .4 dB antenna on a
magnet mount which ho lds at
speeds to 75 MPH. The RX·2 (2
meters) and the RX-220 (220
MHZ) are chrome with a black
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TlARE PUBLICATIONS

The Basic Guide to VHF/UHF
Ham Radio has just been pub
lished by Tiare Publicat ions. II
wa s written by ham radio and
technical wri ter Edward M. Knoll
W3FOJ.

This new volume provides a
down-to-earth basic introduction
to amateu r rad io operating on
the 2, 6 and 1.25 meter bands
as well as 23 , 33 and 70CM.
The book presents a clear and
ea sily understo od l o o k at
VHF/UHF equipment, anten
nas, operating tech niques, re
peaters, con testing and awards.
Band p lan s for each of the
VHF/UHF bands are also includ
ed . The Basic Guide to VHF/UHF
Ham Radio, by- Edward M. Noll
W3FOJ , is available from 'nere
Publicat ion s for $8 includ ing
postage.

More information is ava ilable
from Tiare Publications, P.O. BOK
493, Lake Geneva WI 53147 .
Or circle Reader Service num
ber 203.

There are two powerful sec tion
cups th at hold the antenna to
any smooth surface lor weeks.
A 15' leng th 0 1 AG -58U coax
cable is provided with either a
BNC, PL-259. Motorola or F con
nec tor lor connecti on to your
equipment. The vek-renna is
only $30.

More information is available
from Electron Processing, tnc.,
P.O. Box 708, Medford NY 11763;
516-764-9798 . Or crrcre Reader
Service number 202.

~===.

ELECTRON PROCESSING

The new vek-renne is the ideal
antenna lor apartments, offices,
travelers and mobiles. Receive
coverage from 30-500 MHz in
cl udes fire , pol ice , aviat ion, fM
TV, amateur, business, VHF LoJHi,
and marine. The transmit coverage
from 70-230 MHz with 1.5:1 VSWR
at 50 Ohms and power levels up to
50 Wans. The Vak-l enna contains
twotelescoping antenna elements
that together extend to a maxi
mum 0179 " and collapse to 20~ .
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wan . The 30 wan's suggested re
tail price is $319, and the 100 wan
is only $409. These products are
available in-stock.

Cont ac t RF Parts Co., 1320
Grand, San Marcos CA 92069;
619-744..Q728 or ci rcle Reader
Service number 208 for more in
formation.

MFJ'S data controller.

MFJ also backs this product with
a' one-year unconditional guar
antee.

I, For additional information on
all these products contact: MFJ
Enterprises, Inc., P.O. Box 494.
Miss issippi State MS 39762 ;
800-647·1800. or 60 1·323--5869,
or Telex 53-4590 MFJSTKV. Or
circ le Reader Service number
206.

NET-KALL NK-1
DTMF ALERT DECODER

. .... -tP_

• Momentary or latched output
• Multiple Group-Call response
• High stability xtat controlled 551 -202
• Ideal for an economical alert system
I::E:I NK-'K (kil ) '34.95
reI] NK-'W (W;re<llTested) '44.95

(Add S2 00 S/NpprtgIH~ng III US A)

MaTron Electronics Call TolI·Free

695 W " " A" 1-800-338-9058
Eugene. OR 97405 " 1503) 68H118

Clear Channel's mobile transceiver.

CLEAR CHANNEL CORP.

Clear Channel Corp. would like
to introduce their new AR-3500
all-mode mobile transceiver. It is
loaded with 20 features. some of
which are memory switch, LED
frequency display. mode display,
spl it program switch for repeater
offsets, and many more. The fre
quency range for transmitting
and rec eiving is
28 ,0000·29.9999
MHz. There are
t w o d i ff e r e nt
models , the 30
wan and the 100

VHf/CW modems software se
lectable dual radio ports, preci
sion tuning indicator, 32K RAM
and an AC power supply. Not in
eluded is a Starter Pack to get
MFJ 1278 users on the air instant
Iy. The Starter Pack includes com
puter interlace cable , terminal
software and friendly instructions.
It is available for the commooore
641128, VIC-20 (MFJ·1282, disk ;
MFJ-1 283, tape) and for the IBM
or compat ible (MFJ -1284). for
$20 each . The MFJ·1278 comes
with MFJ's unsurpassed double
guarantee. II ordered from MFJ,
it may be returned within 30 days
for a fuU refund, less shipping.

HANDHELDYOUR

-oOU ...... ......., ".K
IIODIL o,u (70 _ "1 " ...
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We s!l1!Coahze to , ..trJ,ng a COli'''''''" FIll'" IiSI
10< 140 _ 300 *all HF ....,.,.... as
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MFJ ENTERPRISES

MFJ Enterprises announces its
new MFJ-1278 Multi-mode Data
Controller that lets you work sev
en digital modes: Packet, ASCII,
RnV, CW, WEFAX, SSTV, and
contest memory kever modes .
The MFJ·1278 retails lor $250. It
features high performance HFI

adjustab le from 1 to 550 MHz and
is shown on the front panel digital
meter. A precision 70 dB front
panel AF input step-anenuatcr is
included as a c rystal-controlled
frequency marker at5 and 50 MHz
intervals. It can be used for mea
suring harmonic signal levels .
find ing spurious signals. CATV
signal level measurements, off
the-air signal analysis. production
test and alignment . and two-way
radio se rvicing . The pric e i s
$1,495, delivery stock to 3 weeks.

Write or call Penntek tnstru
mente. 14 Peace Drive, Lewis
town PA 17044 (717-248-2507) for
more information . Or circle Read·
er Service number 205.

Or circle Reader Service number
204.

Hustler offers two new antannas.

DISTANCELONG

35 WAn and 75 WAn 2-METER AMPLIFIERS

CALL

121.__ · 0...-,..........' . ,. " )... . .."

Tile MOpEL 335A ... del 35 .alls 0'
_ """0 !he II''''' -<)I._a<! "".
<:u<try 11>00 amplIl.... wit _ale ssa ...
FM and " ,",,,,,,,"'_ w,1I'I
most ...._ ,rans ·
C<l" "rs. onclllCl,ng !he
IRNOO , TR2500 . TR26(lO.
IC-2"'1 , Va.,.." Sanhtc. and
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... _ 5 w" IlS out
3 . a llS '" __ 35

lOans out ..... . ......... """"
....... IS 5 wa tts

.:Y:!"ICommunieation
~ConceptsInc.

PENNTEKINSTRUMENTS

Pennrelc Inslruments introduces irs
Spec/rum Analyzer.

Pennte k Instrumen ts an 
nounces the int rod uction of its
new SA-500E 550 MHz Spectrum
Analyzer . When connected to
your X-V display or osc illoscope,
this instrument allows frequ ency
domain signal viewing with an on
screen dynamic range of 70 dB.
The display center freQuency is

~
~

-_........,_.._..._---, I __ w .~___.w _

----~_.~----- -III =:='="'..:.:.-~===-._._-_._--_. ---~-

. -'--
In --....- ------- --~._-- ---'---...... -'._-,

mount and coil cover. Both mod
els carry a suggested list price 01
$20. The AX series is available in
all -black versions, models RX-28
and AX-220B, each of which have
a list price 01 525.

The FX series (pictured upright)
is rated at 200 wens and consists
01 a ~ wave. 3.4 dB antenna on a
heavy-duty magnet mount which
holds at speeds in excess of 100
MPH. The FX·2 (2 meters) and lhe
FX-220 (220 MHz) have a list price
of $25 each. All black versions 01
the FX series are available as
models FX-2B and FX-220B wi th a
su ggested list price of $30 each.

For more information on these
products. contact Hustler, Inc .,
One New-Tronies Place, Mineral
Wells TX 76067; 817-325-1386.
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ORDER LINE and- 'O( TECH HELP

L_~~61 744-0728
FAX (619 ) 744·1943
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AND YOU CAN WORK IT WITH
THE NEW RANGER AR 3500

• cowenera. easy-lo-use front
panel controls

• All Mode operation
• swncnebre noise blanker-highly

effective on igmltOn noses
• 100 Hz per step
• Programmable band scanning
• Five selectable memory channels
• Splt1 frequency operation
• Easy-to-read LED frequency display
• Avanabte in outputs of 30 & l {)O walls
• Microphone and power cord supplied

RECEIVER
Frequency Range oo-299999סס28 MHz
CirCUli Type: SlJperhel, dual conversoOn
Clanf18r Range: ±500 Hz
SenSIT,vlty: SSB & CW eener than 0.3 IIV tor

10 dB S+ N -N FM better lhan 05 11V
Selec1Iv,ty' -6dB - SOdS

SSB. CW 2 6 KHz 4.7 KHz
AM. FM 60 KHz 18 KHz

TRANSMITIER
Frequeocy Range: OO-29.9999סס.28 MHz
Power Output: 30 wan Model: SSB-25 Wans.

AM FM-8 wans, CW-3O Wans
Input 12.5 VDC , 6A Max

Power OuTput: 100 wall Model:558-100Walls.
AM 'FM- 3O Wans. CW- l 50 Wans
Inpul 12.5 VDC. 25A Max

WARRANTY
Limlled one year warranty by Clear

Channel c o poreuoo of Issaquah, WA.
AR35000-30W IReg. 359) .. . . ... .....••• Call Us
AR35OO-100W (Reg. 4491. . . . . .... . . •••.cen Us
SCan. M'e & Mod ,nstalled $45.00
SP·1 Speech Processor 33.00
CW Bd Auto break-tO ..•••.•••••.......... 39.95
3 EIemenI Beam 26-30 MHz .....•••••••.. 89.50
Penetrator Mobile Anl 44.95
AS-7A Pwr SlJp lor 3OW.. . . . . ... . •••••• . . .49.95
RS-35A Pwr Sup lor WOW 134.95

Quantity Pnang . ...1IllIe Foreign OrcIn . COIpTed
Ordefl received by 1 PM PST lI1ipped UPS _day.

COD IVISA IMe Next day UPS lIeI i~ry , v,i laOle
ORDER DESK ONLY - NO TECHNICAL

800 854-1927

10 METER
DX IS HOT!

Cans
Call S
Call S
Call $
Cali S
Call S
Call $

Ca"
Call $
Cali S
Call $
Cali S

Jun.
Call S
Call S
Call S
Call $
Call $
Call S
Call S
Call $
Call $
Call S
Call $
Call $
Call $

Call $
Call $
Call S
Call S
Call S
Call S
Call S
Call $
Call $

FT 757GX
FT·757 GX Gen. Cvg. xcw 995.00
FT·767" Band New 1895.00
FT-211RH 459.95
FT-290R All Mode Portable 579.95
FT.23R11'TM,niHT 29995
FT·209RH RM Handheld 5w 35995
FT.726RAllModeXcvf 1095 ,95
FT727R 2Mf7OCM HT 479.95

FT2700RH 2Mf7OC~Mi2~5W~s;:;599.95

CIRCLE 212 ON AEAD£A SEAVICE C.r.1W

1C-735
1C·761 New Top OfLine
IC-ns Gen. Cvg. Xcvr
IC_751A Gen. Cvg. xcvr
R7000 Gen. Cvg. Hcvr.
R71A Gen. eve.RCVf .
IC-28A1H FM Mobile 25w/45w
1C-37A FM Mobile 25w
1(;.9()() Super Multi Band Mobile
IC-G4AT UHF HT
IC-48A UHF 45w
IC·38A FM Mobile 25w
IC.(I2AT FM HT
IC·~T Micro HT

••.,---- -

Corole Perry's (Dayton 1987Hom 01Tile 'f'eor)
"lntroducttcn To Amateur Radio"
package allows enncren 01 all abil ities
to achieve success.

Reody-to-teoch package contains: Teacher's
Manual with 26 lesson plans, Code Practice
Oscillator for Morse COde practice,
spocecooe audiocassette which follows
lesson plans,

YOU'LLKNOW
THEY'RE

LEARNING

THEY'LL THINK
THEY'RE JUST
HAVING RJN

I ~eM~ess;_---------_

~-

I
0 Payment &nc10S&d (shipping
and handling FiEf)

CHECK QH{ 0 Bill me; sdlool OOdrltSs only

I ($l1IppInQ and handling wt. M cxlded) I
PIeow $&lid me ooe packoge 01' "lnlTOCUcllon To
AmoT.ur Radio

H

01 only S99."=====~

I
Please send me oddlnonol Codekey I
1000'5 ct ooly t19,95 each $
Please send me oddllloool Spoeeeode

I
ol.ldlocosse"es OT ooly '6,gS each $ I
10"*-..or m."., OIll1'n 01 ~ 01 ........ or .". _ ...."

TOTALI'fl:lCf :==:===-_I :::: Il'lClI.lOe 10. e>empl numoer _ 8 appIIc- I
I 1'"8IPos",00 I

SCtlOOIIOrllon'lot'on' _

I--,--- -
----~CIIlCU 2" 1 ONAEADEA SEAVICE CAAO

o Any motivated teocner can leach the program.
o Hom Radio program is used as a motivational
100110 teocn skills In other Subject areas
o 24 hour Hotlil"lEl is available lor help
and questions.
o High motivotionol OCIIYI!leS, hOmeworks, fundRl ra isers. quizzes. & reorcoccitaes included

!ill d' PO. BOX1646
MC2 10 STATEN ISLAND.

M <2ntors __ ~~~'~~
I"V'\ I n G·

r V'l- - - ---,
LIMITED TIME ONLY-FREE VIDEO _

I CASSETTE SHOWING I
CLASSROOM USE

I

•



Number 19 on ,our Feedback Card

PARTII OF A FOUR PART SERIES

DRIFTING
ALONG
Tl-IE
TELEGRAPI-I
TRAIL
Memoirs of a Former Telegrapher

By DR. WILLIAM C. HESS. W6CK

PhOlo B. Thr MiI"higan Or)' ..·r..d r..quir..d thar ..·..fdas
us.. rwlli"g ,.,r, ·h..s 1<1 r.."",,, Ih.. st....1 panels from Ih..
sides of this Pullnllm ror to fr sun'il'OrJ.

Photo A. nil' sill' is a Non li Dtlko/ll Image in 19-15. The ]()().ton Empire Builder crashed into the rear of
th" ob.~..rva tion cur, Peoria . "hos" sh..11 is pictur..d astrid:.. th.. locontoli'·e, Th.. tragedv "m front-peg..
"""·S..nrld·M"id... (~oounesy ot TlW F"'!I"ForumlI would guess thaI the telegraph traffic dur

ing a whole month in Michigan C ity in
1945 consis ted of not more than ten telegrams
sent and ten telegrams received . The aston
ishing increase o ne Augus t eve n ing in
telegraph traffic from Michigan City was due
to a disaster. The second section of the posh
Empire Builder train c rashed into the rear of
the first section of that tra in at seventy m iles
per hour, right in front ofthe depot at Michi
gan C ity . Thiny-four persons who were oc
cupying the observation car and rear sleeping
car o f the first section were killed.

The aged gentleman who was the station
agent at the s ite of the disaster sent telegrams
all night until 8 AM the next mo rn ing . At the
ten percent comm ission all owed him by
Western Union for all messages origi nati ng
at his stat ion, he earned $125 in one night-c.
equal to a month's sa la ry .

During the night. he '....as " spelled" occasion
ally by another ra ilroad telegrapher from a
llCitIby town and by a US Navy radio operator
- a train passenger who happened to be profi
c ient in both American and In te rnational
Morse code .

t"nKn Tragedy to Comed~

That was a tragedy . Yet. to use an old
cliche. my career in te legraphy ra n the gamul

from the ridiculous to the sublime . At the
w estern Union office in Torrance , Califor
nia. I was on duty when a gentleman arrived
bearing a large bouquet of flowers picked
from his own garden. This was an econo my
move designed to e liminate the fees charged
by the florists in Torrance who were me m
ben; of the florist' s telegraph del ivery sys
tem . He requested that we telegraph said
flowers to his mothe r in a distant c ity .

To funher reduce the cost of sending 110w
e rs to his mother as a Mother' s Day gift. he
told me : " Look, today is only Saturday and
Mother's Day is nOI until tomorrow, so just
send these to her via N ight Letter , " where
upon he handed me the bouquet. (For the
benefit of younge r readers who may not be
familiar with Western Union's operations ,
Night Letters were much cheaper than regu
la r telegrams and we re not del ivered unti l the
morning followin g the day they were sent. )

The Torrance office wa s also the site of
what I ca ll the "snatch-back maneuver. ,. Ob
viously , when accepting a telegram for trans
mission. the Western Union clerk must COUn!

the number of words in the message , check
for misspelled words. and check to sec that
the sender ' s name , address and te lephone

num ber are included on the telegram so
thai he may be contacted if there is diffi 
culty in deliveri ng the message .

When I picked up a message filed by
o ne Torrance custome r 10 chec k it . he
immediately snatched it back and sa id.
"Oh. I don't want you to read it ; this
message u private." ,

At the Nat ional City Western Union
office, immediately adjacent to thc huge
San Diego Naval Base. a young sa ilor
appeared on a Friday and requested that
we immediately have his mother in At
lanta telegraph his baseball uniform to
him in time for the big Navy intramural
baseball game which was to be played the
nex t day ,

I explained to the young man that d rap-

ing the uniform over the telegraph wire in
Atlanta would be no problem at all for us to
accomplish and that apply ing a jolt of clcc
trjc ity to the wire to send the unifonn on its
way to the w est could also be easily done.
The problem. I explained patiently, would be
that the uni form as it slid along the wire ,
would soon encounter the wooden crossarms
which hold the insulators necessary on every
tel egra ph pole and thu s be hopel essly
snagged by one of these wooden obstacl es .
He became qu ite hostile , not because o f my
explanat ion. but rathe r because he sa id he
knew damn we ll that flowers and boxes of
candy- which were j ust as large as his folded
baseba ll s u it would be-were sent by
telegraph all over the United States every
day , And what's more , the only reason I
wasn't helping him solve his problem was
because I didn 't ",antlo do so.

To many a hou sewife or person who rarely
or perhaps never received a telegram , the
yellow telegram envelope with its g lassine
window displayin g the name and address of
the addressee o n the telegram within is a
symbol of only one thing : death . The shocked
expression and the sudden absence of facial
colo r a re common to persons who rarely re
ceive a telegram. In cases involving del ive ry
of telegrams to housewives . the lady s igning
for thc telegram is very often afraid to open it.
She places it on the dining room table until he r
husband returns from work. Such action. of
course. defeats one of the main advantagcsofa
telegram: speed .

On numerous occas ions during my telegra
phy caree r, I have sent telegrams to a distant
c ity fo r a customer and received a reply whil e
he waited, all within fifteen minutes .

{Pan 3 o f the se r ies will fo llow next
month . •

Dr, William C. Hess . W6CK./iI'l'5 in Pasade
na CA (PO Box 191M). H.. presided O\'U the
No n h Dakota drporof Woburn , a tin)' \'illage
in Nanh Dakota , f rom /93 7 through 1942.
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IElectronk:
~r...

Doo, Icx:k

HER()l 2000
Educatio nal
Ro bot .ndCou,__

Avery special
guide 10 wbal

the e.chlng wo~d

of computer and
electronics kit·

building can
do loryou.

The informative Heathk it CatalOg sncws
you more than 450 exciting electron ic prod 
ucts that will challenge, instruct, and enter
tain you. You'll l ind countless kits that you
can build and enjoy, trom computers and
robots 10 color
tv'sand a variety of
home products.
And each is backed
by our years of
experience and
our promise,
"We won't let
you fail."

r -se-;;dNOW';;;'\
I your FREE
I Heathkn catalog. I
I Send to: Heath Company, Dept. 011-632 I
I Benton Hatbot, Michigan 49022 I
I N,.. I

II ""... I
I c,~'. Stel. Zip I_. ...,.,,,, Z_ EI, ..._ CDtpo.-.,_ CL·1lWR3

I Heafhkif".1
I ' . I
l! ~

. 0 0 _ _ ,~_,::

PROFESSIONAL MONITOR RECEIVER

25- 550 MHz

800 - 1300 MHz

Above and Beyond

AR2002

Specifications:
Recesving mode - Narlowband FM. Wide band FM & AM

Ret:erow CIrcuit - MlCtoproteSSOl controlled PlL
FteQI.leOCV syntlleslzed supetI1eletodyne type

With hIgh-level dOtIbItd balanced mllet

gecever IF - 750MHz, 45.03MHz. 5 5 MHz (WFM)
and 455kHz (NFM & AM)

senSitivity - NFM - 035IN (12dB SINAD)
WFM- l 00 uV (12d8 SJNAO)
AM -1 00 uV (10d6 S N)

5electM1}' - NFM - :l: 7,5kHZ «i 6dB
:: 20kHz (ij 70dB

WfM - :!: 50kHz @. 6dB

, ''''''''' • 6Od'
AM - J;.5.~ @ 6dB

:!: 101tHz (u 70dB

Number Q.1.(l1et'11OtY cll3{lnet - 20 cha1\l1dS
ScijI rate - 5etl=r; SICOJId
~ 6 petMHz

r ""-a

CECARD

121'. ppcl.
UU.ppd.
Wl.1IO ppcl.
Ut.50ppcl.

SAVE
TIME
and

MONEY
with
THE

HAZER

CIRCU: 1 5 1 0 1<1 RUDE

, . '
Bring things down for

safety and convenience.
"'_ Cloml:l yOU ' """.. '11'" ..,Ill tn,s ~...to' .,. ....
-'n'enn••nd ","10' moun, on HAZER. compl... .,.SI...
"am, rQ'W" ,n ......c .. " !l' illn' po. 'toon. Salety lOck .yar...
01'....,.. wnile ,.'s,nll '" "'w..,ing. "'ev... c.n r.ll,
Cemplet. k,t ,~ud. .. incn. 1001t.ol Cltlll,n.-d... ,.snd
,ns""Cl""' • . For ROI'l n 2O.nd 2S Q To",,",
tuf.. 2 · He.....,. (lofty . lum. 120q II IOa(l

Hal.. 3 · 51. ""..., alum 8 oq. IL!O-"
....... 4 .~ II""" II_ ' 6 oq II _
Bal l T_ _ "'lI Te-:15 ,"' of._

KIENPRO AnI Row.
KA-400 II sq ft. Awn"tn Roto< $.21495 PP<J
KR-600 19 sq. ft. Az,mutn Roto, $299.95 PP<J.
KA·2OQO 21 sq. It , -'z lmulh ROIO' S~IU5 pp<l.
KR· 5~ Al-€l S.tell it.. Roto. $399.9S ppd.
S.nd 10' I... d.I.II. 01 .l"mlnum lOW... ap.clilcall,
anllln-.d 10< u.. wllh th. Haz....
••111_ IIU_"- Cal Iodaf _ ~..."" 10 V....._ere-"" or__or _.,. or6er.

C I E CI.v.l.nd In.tltl.lt.
of Electronic•

...,.,____ ~Couf'ol

~~OF~
~ <~

f~~
~ 0.-- "~,<) "i:i./4"'"

" l 9 3 4 "

C IE is the world's largest independent
srudv elec tronics school. We offer ten
courses covering basic electronics to
advanced digital and microprocessor
technology. An Associate in Applied
Science in Electronics Engineering
T echnology is also offered.

Study at home - no classes. Pro-
grams accredited and eligible for VA
benefits.
•• • • •••••••••• •• ••••• ••

ae-1anJ rN......t ot El«.roniuCIE 17i6 Eat 17,h 51., Oo:vflM'Od. OhIO +4114
YES! I " . nt fO iii<" .....cd. StnJ "'" my C IE Khool
u ,. .... ,ndud 'lIlI Jo.a,h at-xu fI... A...,,;,a' t~
projIt. m,

p,'n! Namt

A"~ Ae

"'. SI. ... 1'$1

"'" Arn~No.

a....:k bos b G. I. flullC'tll\'" Educ.llonal Iltnd,,.
DV...t .... o Aero"" DJty MAIL TODAY!

A AR87

RSERVI
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UT SIGNS ''''VAILABLE WI CAll SIGN ALONE ORIN
ADDITION TO "ON THE AJR')-PLEASE SPECIFY
YOUR CHOICE OF WORDING.
AcId St 0.00 for can sign.

Send checkor mooay order10'
JEFF'S SIGNS, WA3FO.... t231Garfield Rd.,
Ha'>el1<Mn. PA 19083. (21 5) 449-()5!l4

CABLE-TV

signal
remover

SOoII NOTCH FlLTEI

by· " .111 u tili. il .. , ' U U"I UI " u tl, lltl "
~n.,..f" .1""" , 1.lrtll finer. Plrt icl lar" ulhl
II "Plr" ch..,II. AlII CII h ud II 1IIIIInii ..,.
,m-Ihi-Ilr II.nl ••ich ,r'UlI. IIrllll rmr,liu. Th
lin,r'. extulil djlllllllll.lllli. ,teell, In 1. 1. "'
1"~..It' rt~litd.

•...A1UILE FOil THE FOLLOW II6 cunnI:
MODEL 26 · For any charJlel between 2 and 6

(Tuning lange 54 • 108 Mhz)
MODEL 713 • For any charmel between 7 and 13

(Tuning lanoe 174 · 216 Mhz)
MODEL 1422 -For any channel between U !A) and 22(1)

(Tuning 'anoe 120· 114 Mhz)

* All modele In etocx * One~r warranty
* FU I, il'ee delivery .- Quant ity dia.counta to 5O'lb

STAR CIRCUITS/DEPT. A
P.O.BO X833 2.PEM BROKE PINES.Fl 33064

** DILl $30 EACH ** 30 DAY FlEE TIIIAL * '*
To oro-r, Nncl $30 ct>eck or money orde•. Specify
Mode!.11not completely utislied.limply ' Itl1rnwithln
30 days 10' 1 l ull and apeedy refund.

-

ENGRAVED NAME/CAU PIN
(Woodgrain or gold finish) $6.00 Incl. Pitt

LICENSE PLATES
FOR HAMS

YOUR CALL on a
wM e aluminum plale.
Choice of blue. bIecl<.
redor gtMI'I message.
Order l'IOll' and ,808M
a FREE engraved
doOfldes ~ sign with
choice of message on
a woodgrain finish.
$2" 95 Incl. PIH

ENGRAVED
DOORIDESK

SIGN
(Woodglainorgold fin-
ish)alorle is S1" ,00 Ind, PIH (b 8)

ON THE AIR-SIGNS FOR HAMS
n's inc1edible . Your rarest OX and you' re abOul to be
inte.-rupled.and it won't be rromOAM.Il"scoming!rom in
your own home, But l'IOll' your new ''ON THE AIR" sign is
iii. No one ... dISturb you thi$ lime. A strong and
lighlwelght 8xevu2 box, Red llonl with clear lighled
eners. A safe 12 YOlI: system from 1 profe-ssiol'lar sign
company, High tech meqnetc mcont. Perfect for lhe
seriousham,$50.00 Incl. PIH,

~::teDDiJ ~
Unique Low Profile

Antenna for
Radio Communication

F• • tuTes:
eH igher "a" than whip antennas
- 95 % height reduction
- 27· 500 MHz (HF, VHF, & UHF)
• Easily and prec isely tuned
- Omnid irec t ional weruceuv polarized)
eOpnonal Radom e disguises installation

and protects antenna against damage.
The ideal mobile. port able or fixed
antenna for military. business.or indu s t rial
transceivers. Perfec t for common carriers.
public safety. wireless security systems,
goverrrnent . forest ry, m arine and airc raft
use. Ideal for surrepti tious. under-the
vehicle mounting. Write for brochure.

COM·RAD INDUSTRIES
1635 West River Road. P.O. Bo~ 554
Grand Island, NY 14072-0554
(116) 773-1 445

CHtCLE 2 41 ON RUDER SERVICE CAItO

=;] rr

MICROPOWER-2 PC-tOO SERIES
PACKET CONTROLLER SINGLE AND DUAL PORT

A VERY LOW POWER TNC-2 CLONE. PACKET CONTROLLERS ON A

PERFECT FOR PORTABLE OR SOLAR POWERED PC PLUG-IN CARD

OPERAn ON. - DOES AX.25 AND TCPl IP WITHOUT AN
EXTERNAL TNC OR INTERFACE

• ONLY 40 MA AT 9-13 VOLTS DC
• POWERFUL SOFTWARE PROVIDED ON PC

• SMALL AND UGHlWEIGHT (S"x7"x13 j ," - 22 oz.) COMPATIBLE DISKETTE

- HARDWARE HOLe . BATIERY BACKED 32K RAM - SWITCHABLE FOR EITHER HF OR VHF TONES

• QUALIlY EXTRUDED ALUMINUM CABINET WITH • HARDWARE HDLC, IC MODEMS
BAKED WRINKLE FINISH

• CONNECTS DIRECTLY TO RADIO -
- SUPPORTS BOTH RS-232 AND TTL COMPUTERS NO EXTERNAL INTERFACE NEEDED

- USES TNC-2 EPROMS - INCLUDING NETJROM - PROVISION FOR EXTERNAL HIGH SPEED
FIRMWARE VERSION 1.1 .5 PROVIDED MODEM

ASSEMBLED AND TESTED PC·110 SINGLE PORT $169.95

ONLY $179.95 PC·120 DUAL PORT $199.9S
=!J'-=

WRITE OR CALL FOR OUR NEW CATALOG OF PACKET EQUIPMENT. SOFTWARE AND ACCESSORIES.

TOLL FREE oac [;II; II TECHNICAL INFORMATION
1 :30 AN · I I _ E.A9TE.....

(ORDERS ONLY) ( p~CIutM' 3652 We•• Cypress 5 r, , Tampa, FL 33607) 1m, m ·....800-223-3511
EXCEPT FLORIDA TELEX: 650-288·1526 Met

FLORIDA "'OORESSES ADD 5%. $3,00 SHIPPING/ HANDliNG PER ORDER. FAX: (813) 872-8896

CIRClE 152 ON RUDER SERVICE CARD
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Z ip _

56.95
$6.95
$6.95
$6.95

55.00 _

Total Enclosed

Exp . Date _

54.95
55.95
$7.95
$6.95
$9.95
$8.95

$15.95
$5.95

o Chcl;: k /J\10

•

Ca ll _

---

State _

----

Ustll " S U Il .

HAl RADIO
CIRCUITS

o V ISA

Postage and Hand ling $ 1.00

Postage a n d Handling S1.00

Postage a nd Ila ndling 51 .00

D MC

rom the

D A E

The u'Hagic of

"Ham "Radio
~--_..

Code Tapes
Genesis
T he Stic kle r
Back Breaker
Cou rageous

Name _

Classics
-The Magic of Ham Radio. by Jerold Swank W8HXR, be~ il\li with ill briefhislory of 1I1T\l11eur radIO
and Jerry ' s involvement in il. Pan 2 details many of ham nodio's heroic moments. Hamdom' s c jose (~ ...nh
lhe continent of Anta rct ica are (he subject of Pan 3. In Pan 4 the ,"noge and humorous sides of bam life [lei
their due . And whal of lhe future? Pan.5 peers into the c rystal ba ll. Only $4.95 .

•The Co n test Cookbook, by Bill Zachary N60P. DIIe of ham radio ' s ...ioningesl conteste rs lets you
in on the lips and techniques of the Big Guns . You 'll learn wh ich duping method 10 use , find out whal
equipment you'll need. and discover the sec ret of build ing a pi leup. Includes separate cbapters on DX and
domestic contnts. 55.95 whilt' they last!

-99 Test Equipment Projects : You can buildvirtually allrbe lest equipmem you'll ever need wuh
Ihis book. Irs chock- fu ll of projects for meters. calibrators. COURIers, signal generators, power supplies, and
more!

- The Propagat ion Wizard 's Handbook.John Nelson. formerly Senior PropaganonAnalysl for
RCA, wre5 his nov.l and reliable propa~ation prediction lechniqucs. Easy reading and jnformarive.

-The Practical Handbook ot Amateur Radio FM & Repeaters . by Bill P~emal

WA6ITF. With Mile M o rris WA61LQ Technical Advisor , Solid advice 00 how 10 u--.e . design, and build a
ham radio repeater. A bargain al $9.95.

-Master Handbook of Ham Radio Circuits, by the Editors of 73 Maga;;inf . A richcollccnonof
more than 100 practical, unique, tested circuits created by hams for hams. A mere S8.9S!

-Software tor Amateur Radio. by Joe Kasser G3ZCZ. Here's a treasure trove of practical. useful
compuler programs and applicat ions ideas malwill prove invaluable to any amateur radio enthusiast. A weallh
of infonnation for 515.95.

-VHF Antenna Handbook, edited by Alex Barvic ks WB4RVH, a 73 Publication. If you 've beell
bitten by !he ham bug, you'H wa nt 10 Whip together the se antennas for mosl of the VHF hands. Fun Stuff fur
only S5.95 !

r
BOOk

; - -

I T he Magic of Ham Radio
The Con test Cookbook

I 99 Test Equipm en t Project s
The Propagat ion Wizard ' s Hand book

I T he Practical Hand book of Amateur Rad io FM Repeat ers
I Master Hand book of Ha m Rad io Circuits

Softw are for Amateur Radio
I VHF An tenna Hand book

I-----------'~===~=~---

I

I

I

I
I Giant DX Map of t he World

I Please print!

I

I
I Address _

I City _

I

I
I Card /1 - - - - - - - - - - - - - - - - - -

Mail your order to 13 Magazine, WGE Center, Peterborough NH 03458, Attn: Uncle Wa yne .L ~

5 wpm- This is the begin ning tape, tak
ing you through the 26 letters, 10 num
bers and necessary punctuation, com
plete w ith pract ice every step of the
way , The ease of learning gives confi
dence even to the faint of heart.

Ye s, pla ce s you 've never even
heard of! Nearly 400 DX cou ntries
glea ned from the Aw ards Lists of
d ozens of IAR U m em be rs-mo re
count ries than any other m ap avail
able anywhere! ARRL's DXCC map
d oesn 't even come close !

73 Magazine offers readers our gi
ant OX Map of the World for the
a bsurd ly low price of on ly $5,00.

Order now....

6 + wpm -This is the p ractice tape for
those who survived the 5 wpm tape, and
it 's also the tape for the Novice a nd
Technician licenses. It is comprised of
one solid hour of code. Characters are
sent at 13 wpm and spaced at 5 wpm .
Code groups are entirely random char
acters sent in groups of five-definitely
not memorizable !

We ,\le had so many phone ca lls from
people wanting ou r famous 73 code
tapes that we've decided 10 bring them
back!

"Back Brea ker "

The World
ls Ycurs $ 00
For Only 5.

"Gcucs!s "

13 + wpm - Cod e groups again , at a
brisk 13 + wpm so you 'll be really at
ease when you sit dow n in front of a
steely-eyed volunteer exam iner w ho
starts sending you plain language at only
13 per. You 'll need th is extra margin to
overcome the sheer panic u niversal in
most test situations. You 've come this
far, so don 't get code shy now!

20 + wpm -Congratulations! Okay , the
challenge of code is wha t 's gotten you
this far, so don't quit now . Go for the
Extra class license . We send the code
faster than 20 per. It 's like wearing lead
weights on your feet when you run ;
you ' ll wonder w hy the exam iner is
sending so slowly!

"Co urageous "
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Ham Television

building article was published 2'jz
years ago in the July 1985, Vol
ume 15, No. 5 issue of Spec Com
by W9DNT. Additional updated ln
formation on better working, later
model designs was recently pub
Iished a couple months ago in the
January 1988 issue. His latest ver
sion, a iwo-eiement phased, Dual
Slot antenna is shown in Figure 2.

Although his antenna has yet to
be officially measured at a VHFI
UHF conference, a conservative
estimate gives it 5-6 dBd of gain
when compared to a single known
7.8 dBd KLM-440-6 beam anten
na. It is very omni! The pattern has
a sligh t noticeable minor dip at the
back side of the slot opening.

In figure 2, note the Y4 wave
length, 75 to 50 ohm "0" section
match, which is used lor the
phasing harness. II is fed directly
at the center of the slot openings
28 inches from top and botto m.
The overall length of the entire an
tenna is 116 inches. Yes, it is big
and tall and a bit awkward, but it
works! The BRATS ATV Club's
N9CAI ATV/R system in Daven
port uses two of these antennas,
one for receive and one for trans
mit. W9DNT found that 3, 3'jz or 4
inch stock may be used. A 1f2 inch
slot open ing is requ ired for
smaller circumference designs
and a 31. inch opening works best
for the 4 inch model. A 'li to lh
wavelength cut maintains true
omni patterns, and any more or
less than that causes directional
lobes.

The standard formula of 246
(Y4 WL) divided by f (Irequency in
MHz) = amount in feet multiplied
by 12 (inches) times the 75 ohm
stubs' coaxial velocity factor (ei.
tner .79 or .66) is used to caicurate
the phasing harness length. Fig
ure 3 deplicts the final harness ar
rangement. This harness is taped,
sealed and fastened inside the
slot antenna housing itsett . A type
" N" connector is brought out for
the main feed line co nnection
point. Note that the lengths of the
ohm stubs are not very critic al

Big Wheels. Hacs. Squalos, and
Crossed Dipoles. Even though
these antennas do indeed radiate
in the l-i-plane, they lack suflicient
gain to get out very well. The best
answer in the past seemed to be
"stack ing a set 01 l our Big
Wheals" for about 4 to 5 dBd 01
gain . That is, until Merle Reynolds
W9DNT of Moline, Illinois (Iowa
BRATS ATV Group) and Gerald
Cromer K4NHN of Cayce, South
Carolina, (Palmetto ATV Group)
began read ing. learning. re-de
signing and experimenting with
age-old Alford Slot antennas!

The Spec Com Journal has
published numerous articles
about W9DNT's and K4NHN's
fine work using British designed
Alford Slot antenna principles.
Merle and Gerald had to dig out a
lot 01 hard to find facts about these
antennas, which were designed
lor use above 1{)()() MHz. The trick
was to get them to work down on
the 70 cm band where most of the
Fast Scan TV signals are located.

Gerald Cromer K4NHN buittthe
" Rib Cage Slot" (Figu re 1).
K4NHN andWA4UMU both report
that this design produces a mea
sured 5-7 dBd of gain and radiates
a semi-true horizontally polarized
pattern . The pattern has sligh tly
stronger front and back lobes,
which may actually prove advan
tageous in some areas. The un
wanted directivity is poss ibly
caused by a slightly too small radi
ating erernent circumference.

They have two of these anten
nas running on the Sumter, South
Carolina, ATV/R system. The an
tennas perform very well with ccv
erage well over 40 miles in all di
rections-not bad lor UHF-TV!
Other groups in Pennsytvannia,
New York, and Connecticut have
adopted the Rib Cage design.

W9DNT chose to experiment
with the simple and original Alford
Slot design . Using 3- to 4·inch
round gutter or stove pipe tinned
iron material. Merle developed a
design for tne 420-440 MHz bare.
A serious techn ical construction

Number 20 onyour Feedback CIIrd

Amateur Television Society) veri·
fied that most of the country uses
horizontal polarization lor the Fast
SCan TV UHF mode. Nearly all 01
the Midwest , Irom the Rockies to
the Great Plains States, and east-

ward to the Atlantic
states util ize H.plane
(hori zontal) rad iation
patterns. There are a
lew exceptions in orne
ha, Cedar Rapids, and
Indianapolis. Omaha's
system uses commer
cial decibel produ ct
gain antennas at the
600 foot level 01 a
broadcast TV/Radio
tower. Ice and wind
conditions would just
not allow much less
than a commercially
built, rugged antenna.
Other areas, however,
in similar situations us
ing a highly elevated
antenna array , have in
deed found a horizontal
solution and beating
ole ' man winter with
slotted antennas.

Parts 01 Flor ida ,
some areas 01 Texas
and nearly all 01 canror
nia use vertical polar
ization. This varying lo
cal choice standard is
best i ll us t r a t ed on
pages 18 and 1901 the
USATVS's new North
American ATV Dtrecto
ryGuide ($5.95) booklet
#101.

For many yea rs ,
many believed that true
omnidirect ional , non
zontally polarized an-
tennas with gain were
unobtainable . Every
one has experimented
with or at least heard 01

f_ '01.' 2001
co. . .. U' . 10•
......... 1_ II
_ 1_12

1..-_- II. .. . ...ftO.
.. •• • • of loop.,.. -'--..

Cahbrlted {.-f "" .....e doapolel
....aur.cl T••t RnuRa:

S1ot.~ 7 db<!
B.ck lille 6 db<!
SIdes 4 db<!

= ,
f i•I•

F'9ure 1. This Rib Cage slotted antenna de
sign offers nearly true omnidirectional, hori
zontal polarization with 5·7dBd gain.

In several years of polled stud·
res the USATVS (Untied States

Mike Stone WB0QCD
POBoxH
Lowden /A 52255

t •
if

••
u ".. ::

.I

Figure 2. The W9DNT Dual-Slot antenna is easy to build from 3--/0 4-inch stove pipe. It consists of two phased, stacked elements.
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CUtCLE 1715 ON READER SUVICE CARD

•
- ,...... ~,

HAMS SHOULD BE SEEN
AS WELL AS HEARD!
TVC-4G 70cm ATV
Downconverter
Now only $99
Delivered UPS surface f'ti
in cont. USA • " ..-

I See live action color & sound like broadcast TV
• Many areas have ATV Repeaters ( call U S or see the

87188 ARRL Repeater Directory pg. 328 lor your area)

I Most ATVers use home cameras and VCRs to
show the shack, projects, home video tapes,
public service events like parades, races, etc.

• Some repeaters also have weather radar, Space
Shuttle video, BBS, & compuler video

It's easy to start watching: 70cm antenna, a TVC-4G
and any TV set tuned to ch2, 3 or 4. Ou r TVC-4G tunes
the whole 420·450 mHz band & includes GaAsfet
preamp & mixer, AC/1 2vdc wall plug, attractive shielded
4x2.5x7 cabinet. We also have wired & tested boards for
the builder starting at $39. See ARRL Hbk chapter 20.
When you are ready to try transmitting. we have
transmitters, transceivers, ante nnas, and all your ATV
needs for the 70, 33 & 23cm bands.
Ham s. Call or Write for our full catalog of ATV gear!
(818) 447·4565 m-fSam-5;30pm pil. ~ ~

P.C. ELECTRONICS Tom (W'ORGI
2522 Paxson Ln Arcadia CA 91006 Maryann (WB6YSS)

SYSTEM #3 $799.00
MOTHERBOARD WITH 810S CON.
TAIN ING 2561< Of RAM UPGAAD
ABLE TO A FULL 6401( OF RAM . FLIP
TOP CASE. Xl/AT LOOK ALIKE KEY
BOARD. 150 WATT POWER sup
PLY, COLOR GRAPHICS CARD WITH
RGB AND COMPOSITE OUTPUTS .
MULTI 110 CARD WITH TWO DISK
DRIVE POR TS , ONE P ARALLEL
PORT. ONE SERIAL PORT AND ONE
SERIAL PORT OPTION, ONE GAME
PORT. CLOCK AND CALENDAR WITH
SAHERY BACKUP. TWO FLOPPY
DISK DRIVES OS DO 3601( AND A
COM POSITE MONITOR.

Special
OUTSTANDING PRICES

ON IBM Xl"' *
COMPATIBLE SYSTEMS!

SYSTEM #1 $299.00
MOTH ER BOARD WITH BI05 AND
ZERO K OF RAM UPGRAOABlE
TO A FULL 6-40 K RAM . FLIP TOP
CASE. Xl/AT LOOK ALIKE KEY·
BOARD, 150 WAIT POWER sue
PLY WITH ALL THE POWER
NEEDED TO RUN EXTRA DRIVES
AND CAA OS.

$0_,. SJ·225. 2'0 MHZ ...... ....-_
cont, ol •••of ..._ .,.tIll _ .~I_'o<

1319.00. Oll.r loocl t llru 2/2'1" . C. ,l lor
cUl tom lu <l I Yl t . ml .

SYSTEM #2 $499.00
MOTHERBOARD WITH BIOS AND
ZERO K of RAM UPGRADABlE TO A
FUll 640K OF RAM. FLIP TOP CASE.
XT/AT l OOK ALIKE KEYBOARD. 150
WATT POWER SUPPLY . DUAL DISK
DRIVE CARD WITH CABLES . ONE
FLOPPY DRIVE OS DO 360K. A COLOR
GRAPHIC S CARD WITH RGB AND
COMPOSITE OUTPUT. (Al l YOU NEED
IS A MONITOR)

n . I8U IS • R£GIST£R£O TRAOE _ OIF
..a:_f~ lllJSWIESS woe IIIl(SCOAP

St!IPPINO lNfOll"'ATION : PLEASE INCLUDE ,~ Of' ORDER f OIl ~&

SHIPPING .tJoIQ """'Dl ING CHAROES IMINIMVIlI 52.50 , MM IIlI Ulli S'OI ~. \,.- .</)\ E3
CAAAtlolAf<j ORDERS,..oo S1 50 IN us f UNDS. ""C>1IO.o.N RESlOEtiTS ..... "~•• •0.00." SALES TM . I'OR F'REE FlYER. SEtoO Q' STAMPOR SI.SE -...... ':- i

HA l ·TRON IX, INC. TE~:i~~~~ ~.;' .. . -:It
P.O.80X11010EPT.N HOURS -::;;Al "
12671 OIX-TOLEOOHWY ' ~_OOES1_s.o HAROlD C t-tOWLAND

SOUTHGATE, MICH. 48 Ul5 PHONE 313 28 1-7773 W8ZXH

Hair-Square QRV-DX ~Ionobanders

Won DX v.-ith NoT~r and No Amplif~r.

Cut noise. cut near Jigs, build DX Jigs, kill QRM.

10 Ylcters 15 Ylelen 20 Melu! 30 Meters
$29.95 $39.95 $49.95 $59.95
__Paacm. loto PrtJIile. Cou. "-l. Reidy 110 U.,

~ Highest DX Gain per Dollar
~'To_""' $' '''- .~''' aIII '' _'

1971 Nonb ou. Lane A nUnnasWest
Provo. UT 84604·2I3ft Illll(jJ=o UIOI) 374-1084

CIRCLE 2 36 ON REAOER SERVICE CARD

NOTCH FILTERS
SEND FOR FURTHER INFO OR $20 FOR
SAMPLE. SPECIFY OUTPUT CHANNEL
OF CONVERTER.

DB ELECTRONICS
POBOX 8644
PEMBROKE PINES. FL 33084

'\~\.~N~(\~- 'tt-~~<:' NO TUNERS!

~
\\' ~l'...c NO RADIALS!

, a;.t; NO RESISTORS!
~C; $T~d!",~~,\\O'" NO COMPROMISE!
~~~\'I.~ "oc.,"'·
"'~ THRU lXCUUNT IlVllWS lUST

DON'T HAPPlN BY CHANa.
CA LL US fOI A flU CATAU )<;·_ _ ."",n,_ ,_ " ,_ '_ " .1_e" BILAL COMPANY --

'~-' 1) 7 M_IInC.... Dt-. ~~ . lIorl........ ( 0 1l08 16 '""I9.6al.06S0~
CIRCLE 42 ON READER SEAl/teE CARD

CIRCLE 69 ON READER SEIIVteE CAItO
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replay 12-36 second color pic
tures in the lower resolution
formats quite often. The at
tempt by the aili ng I.V.C.A.
SSTV Group to move the
14.230 MHz SSTV calling fre
quency 10 a higher spot on 20
meters failed, as it had done
once before a lew years ago.
The DX th reat ens 14.230
MHz, since SSTVers are cs
ing strength , We need to na
tionally publicized and declare
Month 01 SSTV and FSTV.
Now ten meters is hot again
and 28.680 MHz hasn't seen

too many SSTV pictures. A few
years ago everybody lived on that
frequency! Let's QSY and use it
as well.

The USATVS sent out nearly
100 six-page letters 10 UHF fre
quency coordinators introducing
them to the FSTV signal and its'
characteristics, what interference
can do to ATV pictures, and how
intelligent frequency coordinating
must be conducted lor the pro
tect io n of the Ham-TV modes
against other users ol lhe band.
So far, we have seen fair response
to our efforts. If you would like to
see a copy ol this correspondence
and are having troubles with QRM
interference, send a SASE. There
is also a new QRM Interference
Complaint Registrat ion Form
#2000 ava ilable (See January
1988 Spec-Com).

Don't forget to stop by and
log-in to the upcoming Dayton
Hamvention " ATV Workshop"
sessions Friday and Saturday
nights (7-11 PM) at the Ramada
Inn North (1·70 and 1-75). Come
early to get a good seat! Bring
your VCR demo tapes and pho
tographs, too . The Dayton ATV
ta lk channel is 147,450 MHz
simplex.

+

at 2 PM. He shou ld meet at
14.245 MHz where FAX operation
has been suggested. A devoted
SSTV'er, he is holding his nets
around 14.233 MHz. Unfortunate
ly, KC00R ignores the League's
1987 Handbook l i sti n g , the
USATVS Journal's and AEA 's
published 14.245 MHz recorn
menoaucns. The important thing
is for you FAX nuts to get to
gether somewhere and get the
ju-res mode going on transmit
as well as just receiving weather
pictures.

AEA's new PK-232 software
package call PK·FAX is going to
revolutionize FAX computer on
the-air transmissions. r wi ll Iry
to be on 14.245 MHz on Sun
days for those of you who want
to play computer FAX and ex
change pictures . Don ' t just sit
there and listen to the DX'ers .
Identify and put your tones on!
It will att ract and demand at
tentionl

The WU KFIW9NTP American
SSTV Users Net is still grOWing
strong on 14.230 MHz every Sat
urday afternoon at 1 PM (East·
ern). Brooks and Don are very
conscious of e-eeeeoe . blackl
while, ROBOT 400 operators and

? S,A. I
- '1zl ~..z.

5f," s ""•
t!.14.ef/':J ~1vo.. l

' ''''1~Tft&
$ aLOEA AND SUII. ALl. c.rJ"kr,oI'lS!

75'JI.
S1Vas;

75" .1,,,, =
50oAM=

ATV Users Net has been in full
swing for several months now!
Three Net "shifts" have been es
tabl ished. Bill Brown WB8ELK in
Fjndlay, Ohio, sets the estab
lished operating frequency and
calls the " Early Bird " port ion
promptly at a PM (Eastern time),
Hap Griffin WA4UMli of Sum
ler, South Carolina, takes over at
9 PM foll owed by yours tru ly
WB0QCD at 10 PM. Nearly 40 net
member stations check in from
a ll parts of the cou nt ry each
week! Stations can be heard from
New York and Pennsylvania down
to the Carolinas and Vjrginias,
over to Texas, th roughout the
upper Midwest and to Missouri,
Nebraska, and Minnestoa to the
west. Even some Cal ifornia sta
tions have tried to check-in! It
is just great to hear all the prog.
re ss everyone is making and
interest being stirred about the
Ham·TV modes across the USA!
Tune-in next Tuesday and say
hello!

An amateur radio FAX Users
Net has been established by
KClJOR on Sunday afternoon

(Y'r WIlVELft/GTH "Q" s ecTIoN MATCH)

2+6 -;-freq (M hz) -li",.. V.I.c;f~ PAc+or(75A)(.71.r.~~)
+ Q 2 (II"' ,",,1«0",,} G. L

Figure 3. Details of the o-eecuon impedance match for W90NT's Dual-SJor anranna.

Photo A. Gerald Cromer K4NHN, inventor of the Rib Cage Slot, makes
his point. PhOto B. K4NHN (left) and N4JUR shOwoff their Rib Cage at Dayton '87,
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(5 YJ to 5 Y.2 inches). The sections
of 50 ohm feed can be of any
length , but they must be equal to
each other.

Once securely mo unted .
W9DNT's Dual-SlOt is as rugged
as any commercial antenna and
performs very well.

Contact Merle and Gerald for
more informat ion . W9DN T' s
phone number is 309-764-1685
(afternoon and no later than 10
PM).

Gerald, by the way, is a regular
on the Tuesday night ATV Users
HF Network and you can talk with
him or Hap WA4UMU about their
designs directly. No Iorlger can
anyone say, " It can', be done."
Gelling the majo rity of the country
back on the same polarization will
ease existing incompatibility stan
dard problem s in many areas.
Now ATV'ers can have their cake
(ATV Repeaters) and set it (hori
zontally polarization and DX) too!

75 and 20 Meter
Ham-TV Nets

The new 75 Meter 3.860 (plus
5-10 kHz) Tuesday night USATVS
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AssembltKl '
VHFIHF k" :-

D EV C OM
3J6 Joya Loop

Los Alamos, NM 87544
(50S) 672·9742

W BSADX Jim Devenport

COMMODORE OWNERS!!
12 Volt C64 , ViC2Q mobile/portable power
supplies, Take yotJrcomputer on Field
Day , vacancn Anywhere!

12 V pw. supply $42.95
1S<l 1 12 VoI1 mod 49 .95
AdcI S2 postagBllW'ldlong

PACKET RADIO II
C64 packet modem kits'
Includes Oigicom-64. PUblic Domain TNC
emulator disk and all parts to build packet
modem.

·Ohio r.$idenl musl add
5% soles lox .

\Iakt'~ Ch.,..k" P l1 l l1bl.. To :
\lOHLAN SOFTWAHt:

1' .0 . n.., 2-100
Ea~ 1 l.il ..r p'HII. Ohio Ulf.m·(H(J(I

FIELD DAY!

q~,~,.u~,!,~
Program Fur You r

\tS-UOs® ( nmpatible Computer
* Complete Cur so r Contro l
* Ro om to store comp lete

oddre ss info rmation
* A Reel- Time l o g* Tota l Q Sl's by State

* 900 QSO's o n floppy . ho rd
disk limited by space a va i lab le

CIRCLE 75 ON READER SERVICE CARD

CIRCLE 3 1 1 ON REAOE R S ERVICE CARD

I'rIAs f .1." a.-.. I . • rtSA.IlASTDtOD111 111.
.... 1Ir tt llftr, .lIrIIIlIr 111I tlT.u.

• lJ iSS Dell n .......l &'ZZ1--eJJ

3 In 1 Portable Antenna Kit perfect for " field
days!" Designed for 2-12 MHz operation; in
cludes Al-101-102 long-wire (1 15 stranded
copper) with insulators & clips for adjusting
frequency. 5-seetion whip 'Mth IN-127 base.
plus CP-12-13 counterpoise for 15' radial
groundplane. Also guys , a-stakes . and canvas
carrying bag. NATO-surplus; used-good. 221bs.
I FD-GRC-9 , , $49.50

FAIR RADIO SALES
1016 E. EUREKA · 8a. 1105 ' LI MA, OH IO ' 4 580 2

For th . sllrlous
ndio oper.torf

i'~f'~~
T E N-T Ee

34374 EAST FRONTAGE ROAD
BOZEMAN. MT 597 15 (406) 586-1190

~1.7ONREAD£RS£RV~CARD

CUICU JOO ON RUDER SERViCE CARD

SPECIALISTS
IN FAST TURN

P.e. BOARDS
PROTO TYPE P.C. BOARDS

AS LOW AS $25.00
• SINGLE & DOUBLE SIDED
• PLATE TH ROUGH HOLES
• TEFLON AVAILABLE
• P.C. DESIGN SERVICES
FOR ,\-fORE J/\'FORMATJU..... _

",. Midland, ... II Technologie s

."'- .,,,,.
Prices ..aa. Prices

"'SPECTR UM
"it617 West Elk AyeOOh Bemberg Center

Elizabethton. Tennessee . 37643

TES~\ESSEE'S:'Ii[W[.\)T HA\I STORE

" CHECK IT OUT"
" This months Spec ial- Paragon . . . . . . . . .

... .. at an unbel ievable low price
Authorized Dealer For- Ten'Fec . A~lron ,

~ FJ . and Larsen (FOB E111.oh:ttltolo1
add 5~ Vil.I '" MNercanl

Call Toll Free S2 00 CODF«

1-800-338-0804
Tennessee Volunteers (615) 543-5688

PAIUlG(lfl HI' ll'IAHSClIYlI'I. MOOn _

OlEO _RoCA 'S "£WEST FI,.U. ff"ruFlED. SYNTI'IESIZED
T~I\"ER GE"£RAl COVt: RAG£ ALL IlI()O( RECEIVER
TUNES FROIlIIlOO . HZ To n __ TIUoNSUlT AT 100
w" n SOUTP\JT ONAU- "UTHORiZ£D FREOUEOfC iES FROIlIII.' SSB. CWo FSI< "ND OPTIONAL FloO
NO' SE Bl"N ~ER " ND SPEECH PR OC E S S OR "RE
STAND"ROEOO'PloOENT DUAL vFO'S, A~OFFSE1

~_oo

s.t $ ' 9lI!i00

_.
• ec

as
, ec

''''zo
zc

o.,..;rlptlon
UHF ... PtlenoioI:. USA"
/'1.-259 Phd" , . ,,,,..eilCII
PI.·259 Tei'o'I, ~1OI
UHF ... s.t-TffIan. USA
~ 101" flG-!>8
~er 101" RG·59 & "" !'II 8

CIRCLE 5S ON READER SERVICE CARD

<WU .... HA" m ..' IN'TO(" .u 1'aK'I.' • •,. "ESTO~
.............. H U'......._ ......- .. _

ROSS OISTRIBUTING COMPANY
P.O. Boo n •.78 SoulI'l SUite 5(reel.. Preston. klIno 83263

' ......... .. l208I852-<1830 We CloM M H lO",,_ & SAT

CIRCLE 254 OH READER SEAYIC£ CAlif)

THE R.F. CONNECTION
213 North Frederick Ave. #11

Gaithersburg. MD 20877
(301) 840-5477

PRICES DO NOT INCLUDE SHIPPING
PRICE S SUB JECT TO CHANGE
VISA, MASTERCARD, ADD 4 'l6

UPS C.O,D. ADD $ 2 .2 5 PER ORDER

UI"DEIt
$9000.00

THE RF CONNECTION
"SPECIALISTIN RF CONNECTORS ANDCOAX"

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

TIllS IONlll'S SODDIE I1lDlTllE CAIlOI SI1lR~
ICO.\f ???????

CD-45 11 ROTATOR
$169.90 L.T.O .

WITH TEC-200 FILM
JUST 3 EASY STEPS:

• Copy circuit pattern on TEC-200 f ilm
using any plain paper copier

• Iron film on to copper clad board
• Peel off film and etch

convenient 8 '6 >( I I size
With Complete Instruct ions
~ nSFACT!ON GlJAR.A.NTEED

.5 Sheets tOT $3.95 10Sh«ts only 15.95
edd " .00POfI'. NY RH. eddsales_

The MEADOWLAKE Corp.
Dept. D. P.O. Bo~ 497

Northport . New York 11 768

UG-21l11U N... RG-fI. 21l,21• . /u'iQhe< ooI 2.95
UG- 211lr1J N _ 1IG-8 ,21l.21• .~ .,00
9'JI:I."l N"' ''''' fIlr 9913.9086. e21.

/Ia tJG.21lllU ' 1.G218N "" 5 I .SO
UG-21ll199ll .U. ... 1of llG-8 _ 9913 Pwl 3.95
1.G2181991l ""_ Iof 'lG-6 _ 9913 Pwl • .75
UG- I.wu N"' to :lO-219.Tef\arl USA 5.00
UG-83IU NF_IOPI.·259.T.non USA 5.00

"THIS LIST REPRESENTS ONLY A
FRACTION OF OUR HUGE INVENTORY"

Slopus
· Fast TO'tOU Moonr
-Full Lepl Power
·No Caps or Coib
-Never Corrodes

FB 80140. To onk. . Fl,Illy Insulaled

specifyCWorS~FB 'Us FB '. ' R~~~O~
WuS6; $59.95 $69.95 -Tough

' .I.I.e. ,," . IoH M'AH

1971 NOak I...-le 130:1 E A ntltnnas lVest
Provo l!Tll46(I4...2138 (8'1) 374_108-1

CIRCU 302 OJ'! RUDER SEAVICI. CARD

Part too..""'"1U-1SP- 1050
.,."
/'I.·25~T

UG-115
UG-116

CIRCU 252 ON REAO£R SERI/ICE CARD CIRClE 153 ON HAMR SERVICE CARD
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HeyLQQK!
Your Friends have been talking!

The Secret's Out!

'7!:J Amateur
I.;;J. Radio

WGE Ce n ter , Peterborough. NH 03458 800·722·7790

DEALERS
Sell 73 Amateur Radio

Selling 73 Amateur Radio will make
money for you. Consider the facts:

• Ifyou carry 73Amateur Radio it will increase
your store traffic-and our dealers tell us tliat
73 is the hottest selling amateur adio
magazine on the newsstands today .

• Increased store traffic means increased sales
for you. Hams will come into your store to
pick up the latest 73 and end up buying the
latest alI-band , all-mode transceiver (or at
least a few. feet of coax).

• 73 Amateur Radio guarantees each issue
you pal: only for the copies that you sell . We
pay for all shipping.

For information on selling 73 Amateur Radio, call Peter
Murphy at 800-722-7790, or write to 73 Amateur
Radio , WGE Center , PeterbOroug . NH 03458.
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CIRCU liON READER SERVIC£ CARO

There is always time for some
friendly fun that you don't need a
license to enjoy - and appreciate...

Are you into Packet Radio? Thinking
about it? Then you definitely need
CfM! During 1987 we had 65 packet
and packet related articles and that
doesn't even count the other HAM
articles or the many Computer articles"
The other four ham magazines" only
had 26 packet articles during 1987.
There' s something for everyone in
CfM! Jump right in, you'll find the
natives friendly - and helpful, too!

NOW which do you need to
SUBSCRIBE?

CTM ufcourse!

· CQN S articles; HQM RadiaN 10 &rticles;
QST'" S articles and 7JTW 6 articles e 26
articles for 1987 for the other ham magazines.. .CfM Magazine

Circulation Manager
1704 Sam Drive

Birmingham, AL 35235
(205) 854·0271

.--,
You' ll find. it ALL in CI1t'1

eTM is the ham radio and computer
magazine with that "down home
flavor", dedicated to the practical
aspects of Amateur Communications.
Just starting out? You 'll find our well 
illustrated tutorials friendly and open;
we show you how. If your interest is in
High Tech, you' ll find reviews and user
reports of the latest thing to come down
the pike and they are written so you can
understand them too! If your interest is
in training, you ' ll find articles for ham
radio, computers and emergency
communications.

$t8. year U.S. - 6 Months $10.
Mexico & Canada $32. year

Other Countries (air) $68. (Surface) $43.

~ . ='~ Add 5% for credit cards ~
fN';;;-e:- - ------ - -:J
ICan S;2n: I
Address: IICity· ~T 7.1P
l£.h.2!!e!!o~ _ b d
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No orsccunte or commissions are available. Copy must be reeeived in
Peterborough by the filth of the second month preceding the cover date .
Make checks payable 10 73Magazine and send to: Suzanne Des Rochers
88rt .... 'N' Buy, 73 Magazine, WGE Cen tef, Peterborough NH 03458 ,

Barler 'N' Buy ad'verlising must pertain to ham radio products or services
o Individual (noncommercial) . , , , , • . . . . .••• . . . . ••• , ,. 25' per word
O Commerclal ",." •• •••• . . . . " • . . . . . ", ••..••••• " 60~ per word
Prepayment required. Counl only the words in fhe text, Your address is
'ree 73cannot verily advertising claims and cannol be held responsible
lor claims made by Ihe advertiser. Liability will be limited to making any
necessary corrections in lhe ne~1 available issue. Please prinl aearty or
type (double-spaced).

BARTER
QSLs To Order . Variety of styles. coI
OJS. card stock. W4BPO ost,s. PO
Drawer OX . Cordova SC 29039 .
BNB260

Th~ OX'e,s Magazine Up-to-date, in
formative, interesting. Compiled and
edited by Gus Browning W4BPO, OX·
ec IiorM)( Roll Cert ificate 2-4. Send
lor free sample and subscription infor 
mation loday. PO Drawer OX, Cordova
SC 29039. BNB261

Xe,oll( MemoryWriter-parts. assem
bl ies, boards, manuals. sree help with

serviee problems. W6NTH, eo_ 250.
Benton AR 72015 501-776-0920.
BN..-

Learn Code on your IBM-PC (or com
pat ible) or Commodore C64/128 .
CODE-PRO lakes you from no knowl
edge 10 proficient copy. $10 plus $2
S&H. Specify computer. TRIO TECH·
NOlOGY, Dep t. 861, PO Box 402,
Palm Bay FL 32906. BNB490

Post Card aSL Kit Converts post
cards, photos to OSLsI Stamp brings
c ircular K·K labelS. PO Box 412, Troy
NY 12181-()412. BNB498

Commodore Repairs . We are the
largest Authorized Service Center in
the country and we repair your C0m
eeecre computer With in days. (Our
peces are low : egoC64-S3995 com
plele)...COMMODOAE CHIPS. Autho
rized Distributor , Factory Fresh.
'652616510-$9,95, '6581-$12,85,
'6567-$14 .75, '8701-$7.25, PLA/
82S100-$13.85, 901 ROMS-$10.95
al'ld many others. Ask about Quantity
d iscount. (WE SHIP WORLD ·
WIDE)..':THE COMMODORE DIAG
NOSTICI AN" , an invaluable double
sided laminated guide tor !i~ ing your
C6411541 drive. It diagnoses 72 vari
ables and tells you whal ch ips are
laulty. $6.95 plus $1 shipping,.. Hea'/Y
duly C64 Power Supply $27.95 plus
postage.., VISA/MC... Call Toll Free 1·
flOO.-248·2983 (Nationwide) or 91 4-356
3131. Kasara Microsystems, rnc., 38
Murray Hill Drive, Spring Valley NY
10977. Call Toll Free 1-8CJO.24&2983
(Nationw ide) o r 914·356 ·3131.
BNB529

WR ITTEN E XAM S SUPEREASY ,
Memory aids Irom psychologisVengi·
neer cut shKlytime 50%. Novice. Tech .
Gen : $5 each. Advanced, Ell1ra: $10
each. Moneyback guarantee. Bahr,
Dept 73-1, 2549 Temple. Palmbay FL
32905, BNB531

Ham Rad io Repair, all makes, all mod
els . Robert Hall Electronics, PO Box
8363, San Fra nc isco CA 94128 :
(408)729-8200. BNB5!)8

Number 21 on ,our FeedbKk card

'N' BUY
SB·220 Ownersl- Enhance perter
manc&-add new teetures. t 1 step-by·
step mods which include: luned-input
6- arld l 6O-meter operation , heavy-du
Iy power supply moos, lull OSK opera
tion, eouo-ete te bias ccnt ror, and many
more. Source 01 parts included, One
time 50% rebate lor new mods submil·
led and two Iree updates. 10 pages ol
tech into on lhe 3-SOOZ. Order loday
$10 par copy plus $1 poslage. SASE
lor info. Bob Kozlarek WA2SOQ, 69
Memorial Place, Elmwood Par k NJ
07407. BNB581

P A CKE T RADI O A MATE UR An
roooncing a new heavy duly C64 Com
modore replacemenl power supplyes·
pecially lor the PAC KET RA DIO
AMATEUR , The new higher amperage
output wili NOW allow lor 24 hour con
tinuous "Packet' operation withoul
voltage Change or lailure which the ex
isting unit can succumb to . This heavy
duly power supply also has a heavier
heat sink arld is an exact physical re
placement for the original uni!. Over
52% of the Commodore 64 failures can
be direetly related to the original power
supply. $27,95 plus S3 UPS Shipping
Kasara Microsystems, Inc., 38 Murray
Hili Drive, Spring Valley NY 109n, ,.
80().248-2983 (Nationwide) or 914-356
3131 , BNB!)87

Wan ted : Letayette PrivaCom 3C, 525,
625. or GE 58 13B, RADIO, 2053 Mo
have Dr ., Dayton OH 45431 . 8 NB!)89

MA RCO : Medical Amateur Radio
Council . operates daily and Sunday
nets, Medically oriented amateurs
(physicians, dentists, veterinarians,
nurses , therapists. etc.) invi ted to join.
For informalion, wri te MARCO, Bo~

73 's , Acme, PA 156lO. BNB612

OX Advenlure on Mo nserrat only
$300/week . Details : Chod Ha rr is
VP2M L Box 4881-7, Santa Rosa, CA
95402. BNB618

Can you get on the " CLASSROOM
NET" ? Come to 7 .238 at 1200 UTC
(laily or 21 .395 rater in the day. II you
can't worll WB2JKJ and me " crew" at
Junior High School 22 on Manhattan 's
lower east side at these times we may
never get to know you or receive your
OSL Ooo't be shut out of our aSL 01
the week award eeeuest. 000 '1 miss out
on making loiS of new tnends and
learning aboutlhe most e~ciling use 01
ham radio in education today, Send a
card now via the ceurcce. You'll be
glad you did! BNB621

COM PUTER CODE PROGRAM. New.
Best value . Does everything' Free de
taus: SASE. Bahr, Dept 73-1A, 2549
Temple, Palmbay FL 32905. BNB624

Hom ebre w Pro jects List , SASE
WB2EUF, Bo~ 708, East, Hampton,
NY 11937. BNB62$,

DEAO 8 ATTERY PACK??? NiCads/
Inserts/Rebuilding Replacement in
serts, less wires/plugs: ICOM BP2
$17.95. BP3(Std.) $16.95. BP5 $23.95,
Kenwood: TR2400 $1 9.95, TR25001
2600 $2 4.95 , Tempo; S1I270mAh
$22.95, Azden; 300 $19.95, Teo-Tee;
2991 $24.95, Santee; 1421t200Wlplug
$21.95. Yaesu; 2071208R $2395. For
rebuilding; Add S3 and we install in
serts in ICOM and Kenwood , (Send
your packs.) For otherslin lo ., SASE. 111
PA add 6%. Add $2 S&Hlorder. CU
NARD ASSOCIATES, RD. 6 Box 104,
~ordPA1~.BN~

R·390A Receiver : $115 , electronically
ccrncrete. repai rable (GovernmenHe
moved meters, operation unaffected).
R--J90A parts: InlO SASE . Protession
allMllitary Quality T5-352 VoltOhm/
Mut!imeter, AG-OC, with leads. manu
al: $12.50. Mint military-spec pulk>ut
t2An , 6BA6, 6AG5 , 6AL5: $101six.
CPAC-26 Intantry Manpack Radio, 6
meter FM, Receiver-Transmitter sec
tions, cabinet, antenna, crystal . hand
set: $22.50 complete, S42.5O!pair. H
251 Military Commun ications
Headpho!'leS: $7.50 , Add S4.5OIp;eee
shipping ($9 muimum), except R·
390A shipped collect. Bavtronfcs. Box
591, Sandusky OH 44870. BNB649

Amateur Radio Stamps lor collectors.
Israel $5. Lu~embourg $1.50 . sere
SASE for complete list to Phil Sager
WB4FDT, 126 Whiting Lane, West
Hartlord CT 06119, BNB65 1

ROSS'S SSSS NEW SPECIALS: Ken
wood TS-8llA $989.90. TS-180S
$689.90. TW-4100A $549,90. Alliance
H[).73 $104.90, Hal CT-2100 $529.90.
ST-6000 $799.90. PCI·2000 $489.90,
Robot SOOC $589.90, l200C $1199.90,
450C $699.90. Drake 7000E $439.90.
All LT.O. phone or send SASE lor pric
ing on popular ilems Over 8772 ham
related items in stock for immediate
shipmenl. Mention ad. Pnces cash.
F.O.B. Preston. We close at 2:00 on
Saturdays and Mondays. Ross Dis
tributing Co., P.O. Box 234, 78 South
State Street. Preston 10 83263. 208
852.0830. BNB654,---- -- -
I
I

I

I

I

I

I
I

I

I

L

T EN -TEC A RGONAU T WA NT EO
State sin, coo(.fItion, accessories. Rod
Sharp N5NM, Box 2169. Santa Fe Nt.!
87504: 505·988·2305, BNB660

ATLAS 350-XL WA NTED State sin,
condit ion , accessories Rod Sharp
N5NM. Box 2169,Santa Fe NM 87504;
505-988-2305. BNB661

Brownies QSLs since 1939. Catalog
and samples $1. (refundable with or
der) 3035 Lehigh Street, Allenlown PA
18103, BNB662

" Hamlog" Computer Programs 17
modu les. Full features auto-logs, 7.
band WA SIDXXCC . Appl e $19,95.
IBM, Kaypro. Tandy, C-128 $24.95 .
KAIAWH , PB 2015 , Peabody MA
01960. BNB666

K1 B V OX AWARDS DIRECTOR Y
Complete rules for over 680 cernn
cates, 73 countries, 170 pages $14
postpaid, Ted Melinosky, 525 Foster
street. So. Windsor CT 06074-2936.
BNB6n

" QSLs & RUBBER STAMPS · TOP
OUALlTY! States, World Maps, USA,
Key , Sh uttle, Globe a SL s , Report
Form Rubber Stamps. More! Samples
$1. (Refundable With Order). Ebbert
Graphics 0-7, Bo~ 70, Westerv~1e OH
43081 " BNB675

Solder ing Siation and Too ls Eu 
ropean and American. Free catalog,
Robert W . Mink Import-Export, Bo~

6437S, Fair Haven NJ 07704 ,201-758
8388 BNB682

1988 PRODUCT & PRICE LIST of our
KITS & ASSEMBLIES is now avail
able, Send SASE to: A & A Engineer.
ing, 2521 W, LaPalma. Ur'lII K, Ana·
heim CA92801 . BNB686

XEROX 800 Electronic Typing System
tect mlcat informahon or echemancs
needed. Terry Thompson, Box 935,
Dania FL 33004.()935; 3Of>.92{).1909.
BNB687

I
I
I
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I
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BARTER 'N' BUY
by Jim Gray WIXU

Continued 'rom page S9

EASTERN UNITED STATES TO :

ROSS'S $$$ USED MARCH SPE 
CIALS: Kenwood T$-7ooA $329,90,
AT ·230 $179 .90, Privat Pa tc h II
$189.90, Yaesu FV·200 $ 109.90, FT·
707 $99,90, FT-l $1295 .90, FT·98Q
$989.90, Hal FT-5000$99,9O. CRI-200
$169.90. Phone or send SASE lor IJSBd
items. Over 87n harn-related items in
stock lor immediate shipment. MentiOn
ad. Prices cash, F,O,B, Preston. We
close at 2:00 Saturdays and Mondays.
Ross Distributing cc.. P.O. Box 234,
78 South Street, Preston 10 83263 .
~2~.BNB709

SUPERFA ST MOR SE CODE SUo
PEREASY. Subliminal cassette. $10.
LEARN MORSE CODE IN 1 HOUR.
Amazing new supereasv technique.
$10. Both $17. Moneyback querentee.
Free catalog ' SASE. Bahr. Dapt 73-1 ,
2549 Temple, Palmbay FL 32905 .
BNB707

BUS INESS OPPORTUNITY: Prof
ilable communications business, CBI
HAM sales and services, 23 years,
high return, large and faithful Iollow·
ing, long Island NY. Owner reliring
516-423-3614. BNB705

DRAKE TR·3 XCVR. W. PIS $365.
Drake RV-3 $85: Ha!icraflers SR-46
6M XCVR , $50 : Hitachi C.B.• $10.
Klaus Spies, Lock-box 48185. Niles IL
60648-0185 . BNB708

QUALITY QSl CARDS and rubber
stamps. Send 39<: postage or SASE for
samples, New stock designs orcustom
cards tram your black ink artwork. San
dollar Press, P,0. Box 30726 , Santa
BarbaraCA93130 BNB706

HAM RADIO SOFTWARE for IBMs
and compat ibles. " HAM-LOG" logs
your OSO's. sorts and searches by
call, Gatll, etc., and prints your OSL
card mai l ing labels . $10_ " HAM
CODE" sends you random code, Of

lype in letters lrom the keyboard. You
select the speed and lone,$10. " HAM·
AWARD" tracks your progress toward
OXCC, WAS, WAC, and COUNTRY
HUN TERS awards . $10. " HAM·
CLOCK" dIsplays a lull eoIor world

map and gives you ttle t ime in mao
jor cutes. ShOWS Ihe edge of night
and the time in all time zones. Color
monitor required. $ 10. OUEST
ELECTRON ICS, 938 BANNOCK,
DENVER CO 80204 . 303-623-7700.
BNB704

MORSE CODE GENERATOR lor PCJ
AT or compatIble clones. All speeds
from 1 to 35 wpm. 710nes. Data lor 720
minutes of copy at 10 wpm and file
utilities supplied at no additional
charge. $12. $2 S&H, Tax 7PERCENT,
Dalles area 8"b : RAMTRONICS, 1809
Chambemun Dr., Carroltton TX 15007.
BNB703

NOVICESl 10 Meter rigs: Coveragll
28G-~.5 MHz. USBIlSBJAM . 20-25
Watts PEP S250.00.CaII609-522-1159
anytime. BNB701

CHASSIS AND CABINET KITS SASE;
K31WK, 5120 Harmony Grove Road,
Dover PA 11315. BNB698

WANTED: MIlitary reoce end related
equipment eeca 'NW11. Collections or
single items. KA1GON , 617-396-9354
or wrrte, 501 Myshc Valley Pkwy., Med·
ford MA 02155, BNB700

RG-214 COAX. double silver shl8ld.
.15<:lfOOl, WBOMPE. 1440 Lakev iew
AYe.• Minneapolis MN 55416. 612.Jn
6214. BNB691

CAll SIGN BADGES: Custom li
cense plale holders . Personel, dis
t in ctive. C l ub discoun ts. SASE ,
WB3GND, Box 750. Cl inton MD 20735.
301 -248-1302. BNB699

INDIVIDUAL PHOTOFACT FOLD
ERS 11 to 11400, $3. '1401 up, $5.
Sams Books. $6, Postpaid. Allen Loeb.
414 Chestnut Lane, East Meadow NY
11554, BNB696

CALLSIGNINAME BADGES . Snazzy
and Unique. SASE FOR PRICE LIST.
BADGES. P,O.B. 637. Louisburg KS
66053, BNB693

Manua ls for lest equipment. 1000's
in stock. Write for availability and price.
JBM, 7061 Hagvenhurst '207B. Van
Nuys CA 91406. BNB695

PARTS, PARTS, PARTS, Quality
ccrnpcnente for the Horne-Brew Radio
Amateur. Two F.C. Slamps for Cata
log . Small Parts Center, 6818 M_
Drive, lansing MI 48911 . BNB694

WANTED : Yaesu FT690R or similar 6
meter rig in good working condition.
Also, MFJ Anlenna Tuner . KB8CJA,
2nl R,verview Ave., Hunllnglon WV
25702. BNB702

101 -+- COOE!THEORY EXAM PAS$
ING TIPS. S2 -+- SASE. Bahr. Dept 73
1,2549 Temple, Palmbay FL 32905.
BNB691

CODE PROGRAMS ,~~1~,

37 Modes , GraphiCS, Lessons, Wrd
prcsr. Menus . LARESCO, POB 2018
ST, Calumet City IL 60409, 312-891
3279, BNB689

EASY CODE By the Old Master. 90
min. Learn Ing tape$7.6Omin. Prectee
tapes $6 each, any speed. SpecIfy.
Add $1 5 & H, Write: The Old Master.
Box 29013, Atlanta GA 30359-0013.
BNB690
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MARCH
SUN """ "" ~O '""

,.
""1 2 3 4 5

P-F F F F-G G

6 7 8 9 10 11 12
G G G G G-F F F-G

13 14 15 16 17 18 19
G G-F F-P P P P P

20 21 22 23 24 25 26
P P-F F P-F P-F F-G G

27 28 29 30 31
G G G G G

PROPAGATION FORECASTS-I" ,cll , ,,e
Readers have Bllown 1r.c'IIUmll mter• • t ,n rad io propagation rOfecilslong . so 73 has asked me

10e.pound On my method or radio propagation predict"'"
I p'epare the lOI'ecasts appro..rnately two mootflS In ac;.;af1oCe ,nOfdel" to..- deadlines The

goytm""""- prOYIde$ a summary 01 pasl data tor rile p<lMOUS _k Of so III'Id also 9"'" an
eaI>ft\ale 01 e>.pecled SOlar bothavIor lor !he 00fT\II"IlI monlh. Allh0u9h they g;.,. p-.l dala in IJfNl
de\MIl Mth much ",torrnatloft about the sun III'Id earth. /utUfe eslomaIW all'--,~a1. l""-"d.
lhey ,,-.. 10 be Ionosphenc propagaloOIl Iorecast'"l!" 8f1'\P1ru. l'lDlexact Future (rendS ..e
esl,marlld baMd on thousends or past olllle<\rahons pkJs some ..- malerlAl doWeIoped ,_

pend&nll~ and used ,n eonc:erl Willi prllVOO\lS dali'. I, and my crystal ball, reS&/W the right to be
wrong all occaslOll ,
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by Steven K. Roberts
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High-tech travel packed with fun and adventure . . . anyone
who has ever entertained the thought of "just taking off" will
relish this unique approach to hitting the road!

When computer whiz Steve Roberts sold his suburban home and moved
to a high·tech recumbent bike, he was setting out to explore a new way
of life-one that promised freedom, adventure, romance , and a "helluva
lot of fun."

In Computing ACTOSS America: The Bicycle Odys
sey of a High-Tech Nomad, Roberts describes the wild
results of his drastic break with suburban life . It is a
I O,OOO-mile journey of joy, despair, and self-discovery as
Roberts steers a zigzag course through people and places
ranging from convicts in the Maryland woods to the
ultimate blind date in Key West.

Combining his wit with a
strong sense about the
human condition, Roberts
treats the reader to a colorful
cross-section of Americana,
one that includes a fascinat
ing glimpse into the social
benefits of computer technol
ogy--and how it helped at
least one traveler open doors

"; to new friends, new lovers,
~ and ultimately a new life
: style.,
- 1988/368 pages/ illustrated-% ISBN Q-938734-18 -Q/ softbound/ $9.95

ISBN Q-938734-25-3/hardbound/$ 15.95

I.----------------------------------~

Computing Across America 7301 ••

II Publications Center 1013 Warren Avenue , Cary, NC 27511 II

Please enter my order lor copies 01 N
am.'~ _

I Computing Across America - I
Address _I [ JSoltcover/$9.95 I I Hardcover/$15.95 _ _ I

I (Add $2 .00 postage and handling 10 all orders.) CltytSlalelZlp I
{ JPayment enclosed Telephone _L ~

CIRCLE 234 ON RUDER SlAVIC( ColAO
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lIAs a
Soviet

acquaintance
once phrased it,

'to make
talking' . . .

takes less than
two minutes. "

tion of boom over the rod insert
that extends from the other sec
lion. The sections are lhen held
secure by screwing the err ....en ele
ment into place. See Figure 2 .

Another problem to overcome
when building a portable ragi is
the method of feeding the anten
na. f need¢ a matching method
that would work without having to
insulate the driven element from
the boom, and I hoped I wouldn 't
have to employ a balun. There
fore, I opted for the gamma match.
The gamma rod, like the ele
ments, is made of 114 · diameter
aluminum rod. It, too, is threaded,
and screws into a t : » ' ·x !-7 "
block of bakelite (or similar insu
lat ing material) that is mounted on
the boom (Figure 3). The gamma
capacitor is a 22 pF silver mica
unit also mounted on the bakelite.

Figure 3 illustrates when the
gamma rod is screwed fully into its
mount ing block it seats against a
6-32 machine screw situated at
right angles to the rod. This pro-

Fig. 3. Details of gamma match construction
as viewed from (a) above, and (b) end on.
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be repl icated without
much diff iculty.

One of the diffi
culties in building a
portable yagi is in how
to m ount the ele
ments so that the an
tenna can be easily
assembled and disas
sembled. I solved the
problem by using a
die to thread a portion
of the V. " solid alu
minum rods used to
make the elements .
Assem bly merely in
vorves screwing each
element half into the
boom , a qu ick and
easy proced ure.

T h i s met h o d o f
mo unting the e le
ments will no t work
with a thin-walled hol
low boom. Since a
boom made of solid rod would be
quite heavy, I choose to use alu
minum tubing with solid rod in
serts in the three areas where the
elements are mounted. The boom
is made from ¥." diameter, .055"
walt thickness, aluminum tubing,
with short lengths of %;" diameter
solid alum inum rod serving as the
inserts . The inserts are tapped
both lor the elements and for the
6-32 machine screws that hold
them permanently in place (see
Figures 2 and 3). All of these mao
tartars were purchased at the local
discount build ing supply store .

To keep the maximum length of
any portion of the disassembled
antenna less than 20 inches, I cut
the boom into two sections. The
sol id rod insert into which the driv•
en element mounts protrudes
3{4-inch from the end of the first 01
those sections. During assembly,
the two pieces of the boom are
aligned by fitting the second sec-
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weight, 3-element Vagi that takes
up a minimum 01 space when dis
assembled, yel can be readied lor
use in less than two minutes. It
pro.... ides 6 to 7 db gain over a 1/2
wave dipole. Gain over a typical
rubber duck is about 12 db. Read
on and I'll show how to build one.

Design Points

l et's first discuss the design
objecti....es for this project, namely:

1) Good gain and crrecnv ity;
2) light weight and compact ;
3) sel f-supporting:
4 ) Rapid assembly and

disassembly;
5) Simple matching 10 so-com

coax ;
6) Ready availability of

materials; and
7) Easily duplicated with hand

tools.
Alt er considering a variety of

possible antennas , including
quads, v-bea rna, and other wire
antennas, I settled on the 3-e1e
ment Vagi ment ioned above and
described below. I'll leave it 10 you
10 decide how well it meets the
above criteria .

Construction

Figure 1 shows Ihe antenna in
schematic form . Studying the dia
grams and the photos wilt help the
bui lder understand how to con
struct the antenna (this is another
picture worth a thousand words) .
As for tools, I used nothing tancier
than a hacksaw, a hand drill , two
taps and a die . I'll admit that a
drill pre ss would make align
ment of the ....arious holes consid
erably easier, but this design can

AERIAL VI;;"·" ""'"''''

Arliss Thompson WlXU
7314 SW28th Avenue
Portland, OR 97219

Fig. 1. Dimensions for 3-element
Yagi designed for portable use on Fig. 2. Details of (a) boom, and (b and c) gamma match construction for
the e-meter FM band. the portable antenna.
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Handy Vagi
Rubber ducky antennas are

great, aren' t they? Small and
compact, they only require a cou
ple of walls from your HT on your
favorite repealer frequency, and
you're in business . Unless, of
course, you happen to be in a
fringe area where repeater cover
age is marginal. Then you may
lind thai your signal into the re
pealer is inadequate 10 maintain
reliable communications.

One possible solulion is 10
switch 10 higher power. but doing
so increases battery drain and ,
unless you have a preamp, does
nothing for your receive capabili
l ies. A longer antenna that mounts
directly on your HT, such as a 11:2_
or *. wavelength antenna. can do
wonders on both transmit and re
cerve. but may still prove inade
quate under some circumstances.

For instance, wh ite I'm no
mountain climber, I do enjoy day
and weekend hikes to hilltops,
and Ilike to carry my 2m handheld
along wit h me on those excur
sions. Frequently I hike in fairly
remote areas, and although the
higher erevanon of a hi lltop cer
tainly extends the range of the HT,
an antenna with some gain and
dtrecn....ity can pro....ide a notable
increase in range.

Also, the gain can give an in
crease in operating time (Using
low rather than high power), while
the directi....ity decreases the likeli
hood of bringing up two or more
repeaters on the same Irequency
Simultaneously . The antenna I
use in such situations is a light-



PhotoA. Close-up of gamma-match assembly.

Photo B. The assembled portable Yagi in action.
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boom diameter. Note the dimen
sions are based on a element
mounting method that has the ele
ments running through the boom.

Mounting the elemen ts of
above the boom or insu lating the
elements from the boom will prob
ably not give a maximum gain an
tenna. This also applies to the di
mensions provided here. Sure,
the antenna may work with these
dimensions and a di ffe rent
method of mounti ng the ele
ments, but performance will prob
ably be less than optimal. The
moral here is tor hassle-free con
truct ion, do not deviate from the
dimensions provided .

On the other hand , feel free to
experiment. For example, I built
another version of this antenna
using 3 .16" aluminum welding
rod lor elements and had good re
sults, although the driven element
and renecror lengths were each
approximately Ji," longer man
when the larger diameter material
mentioned above was used . I
could only find the welding rod in
36" lengths so I had to purchase
Sill rods to build the antenna, but
at only 50 cents per rod the price
was right. The weld ing rod was
softer and more subject to bend
ing than the heavier V. " rod I used
in the version described here .
Since tne antenna gets some
rough treatment at times, I prefer
the larger diameter material in this
application.

That's it. For some other ideas
on portable 2m gain antennas
check out "Hendt-antennas" in
May 1983, Ham Radio, p.42, and
" A ponable quad for 2 meters,"
September 1980 OST, p.26 (with
follow-up comments in June 1981
OST, p.39)RJ

"This design
can be

replicated
without much

difficulty. rr

and disassembly is just as easy.
By the way, I suggest a cloth or
canvas bag for carrying and etor
ing the antenna.

tor . The elements with the wide
band of tape are for the reflector,
and the reflector end of the boom
is similarly marked. No tape signi
fies the driven element. Color cod
ing with tape or paint is another
possible means of identifing the
elements .

Once the elements are assem
bled on the boom, I screw in the
gamma rod and attach the short
ing clips. Then the mast is at
tached, the feed line connected to
the rad io, and I'm ready, as a Sovi
et acquaintance once phrased it,
to " make talking." From start to
finish takes less than 2 minutes,

Vari ations

The design of this antenna is
based on information contained in
the National Bureau of Standards
Technical Note 688 , as it ap
peared in the August 1982 issue
of OST. That article provided a
number of design curves allowing
the antenna builder to arrive at the
proper element lengths tor a given
frequency , element diameter, and

be possible to com
pensate for any unit
to unit differences by
changing the posi
tion on the two alliga
tor clips that form the
gamma rod to driven
element short. With
th e gamma r od
spaced 1:v.. " from the
driven element, and
using a 22 pF gamma
capacitor, I acheived
a 1.1 :1 SWAat 146.5
MHz with the snort
ing rod spaced 2:v.. "
from the centerline of
the boom.

To optim ize the
match between the
antenna and its feed
line, start with a gam
ma rod approximate
ly 3 " long. With the
antenna in the clear
and the shorting clips

positioned at the end of gamma
rod, measure the SWR (using only
enough power to provide ade
quate meter deflectiOn) at 146.5
MHz. The SWA will probably be
greater than 2:1 . Now in a series
of V.-inch steps, move the snort
ing c lip s closer to the boom,
checking the SWA after each
change of position . Th e SW A
should be better than 1.5:1 SWR.

In the unlikely event that a sat is
factory match is not obtainable,
make sure the gamma rod is seat
ed against the machine screw that
serves as its contact. If that does
not solve the prob lem, try making
small changes in the value of the
22 pF gamma matc h ca
pacitor .

Once a good match is obtained,
either mark the correct location for
placement of the snort with paint
or tape, or t rim the gamma rod in
length so a gOOd match is
achieved by placing the short at
the end of the rod. See Photo A.

In the Field

Selling up the antenna in the
fie ld is ve ry straightforward . I
prefer first to align the two sec
tions 01 the boom and lock them in
place by screwing the two halves
of the driven element into their re
spective holes. I then assemble
the director and reflector. To
avo id any co nl u si on, I have
marked the elements with small
strips of tape.

W ith a narrow strip of tape
around the boom at the director
end, I know that the two element
sections with a narrow strip of
tape around each form the onec-

Tune Up

Tuning is simple and straight
forward. Due to inevitable varia
tions that will occur between your
antenna and mine, I can only give
approximate dimensions for the
n",mmll match. However, it should

vides the necessary contact for its
transmission line end . The attach
ment of the gamma rod to the driv
en element must provide good
contact yet be readily assembled
and d isassembled. I made th e
connection by soldering two one
inch alligator clips end to end, as
shown in Photo A.

The design cri teria requ ired the
antenna to be sett-supportmq.
The boom and elements of this
antenna are Obviously sel f-sup
porting, but how about the anten
na as a whole? Although the an
tenna is lightweight, it's rather a
nuisance to have to hand-hold the
antenna at th e midpoint of the
boom while operating. AlSO, hold
ing the antenna in this manner is
apl to upset its pallem and ad
versely affect the gamma match .

To overcome this the boom ex
tends 1" beh ind the reflector. One
end of a lh " PVC tee coupling pro
vides a somewhat loose but ade
quate fit when placed over the
boom extension, with a length 01
Y," schedule 40 PVC pipe also
fitting into the tee and serving as a
mast. I used a tee rather than a
9O-degree elbow, because it al
lowed me to use a short piece of
PVC as a " handle" for the yagi
(Photo BI. The mast , of course,
can be made from several sec
tions of pipe using PVC couplings.
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Amateur Radio Via Satellite

Pholo C. Close-up of the coffee-can feedhom on the she-foot dish.
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this mode via AO-10. Due to a
component failure in the L
transponder. amateurs needed
high-power levels to consistently
access the satellite. Although 10
Watts on 1269 MHz to a six-toot
dish sufficed on many occasions,
it didn't work every time. Most
hams didn't have the cash or time
to pursue this mode.

Mode l via Phase 3C should be
much easier. but inexpensive
equipment is still not common
place. A four-foot dish with a cot
fee-can feed system and a 10
Wall transmitter should be
enough. An ICOM 1C-1271A will
do this nicely, but with foreign ex·
change-rate problems, this may
not be ccsr-ettecuve . All one
needs is a simple transmilter or
transmit converter capable of rea
sonable output (up to 10 Watts)
between 1269.33 and 1269.58
MHz. A viable dish and feed sys
tem appears in the 1988 AAAl
HandbOOk in the space communi
cations chapter.

The Quest for Mode S

When Phase 3C is launched ,
Mode S transponder wilt use 70

Proto D. Four·foot dish with coffee-can feed for MOde L uplink at
W6ABN.

Photo B. Six-foot TYRO system with 1296 MHz " Coffee-ean" feedhOm
on six-foot dish.

Mode L Revisited

Mode L with 1269 MHz up and
436 MHz (435 MHz for Phase 3C)
isn't new, but fewer than 100 ama
teurs worldwide succeeded with

access during aooaee (the orbit's
highest point).

AQ.10's inclination correction
burn didn 't occur. The first firing
spent all the tuer due to a wiring
error. If atl goes well , Phase 3C
access time will be much greater
than for AO-10. (Those active on
AO-10 may find this is hard to
imagine.) For some. a correctly
placed Phase 3 spacecraft will
give up to 20 hOurs a day of satel
lite access.

The reader can find the com
plete Phase 3C frequency plan in
the Augus t , 1987, Hamsats
column . Four VHF/UHF bands
are used in various combinations
to create the various " modes" for
satellite operation. Although cir
cular polarization antennas are
better for satelli te work, a good set
of Yagis suffices for two meters or
70cm. The 23 em (1269 MHz) and
13 cm (2400 MHZ)bands require a
higher gain antenna.

neers had to insure the liquid-tu
ered kick motor worked properly
since two separate burns were
planned. To add to the challenge,
after deployment from the
launcher canister, the satell ite
spun in the wrong unectcn and
suffered from low JX)Wer because
its solar panels were at a bad an
gie relative to the sun.

Is a kick motor really needed?
When the Ariane upper stage de
ploys Phase 3C. the satellite will
be in a geostationary nenerer orbit
(GTO) with severe limitations. The
worst problem is the perigee. or
low point of the orbit. The new
satellite, if lell alone, would last
onry a few months as atmospheric
drag takes its toll. The tlrs t burn
will correct this by raising the
perigee from a few hundred kilo
meters to above 1000 kilomelers.
The second engine firing will raise
the inclination (the angle of the
orbi t with respect to the equator)
so satellite-chasers in the north
ern hemisphere can have better

Photo A. Six-foot TYRO system
with separate azimuth and eleva
tion control.

Hum", 24 onyour Feedbac:k urd

HAMSATS

AMSAT OSCAR 10
AMSAT-OSCAR-10 is once

again into a season 01 declining
sun angles. This means satellite
chasing in the coming months
won't include OSCAR-1Q's high
orbn. However, unlike previous hi·
bernation per iods, satellite
chasers can now look forward to
the Phase 3C launch as an outlet
for new satelli te projects, antenna
building, and equipment upgrad
ing_

Phase 3C may be launched as
early as this month. Time is run
ning out to make station improve
ments.

Unlike most other tramsats. a
Phase a-series satellite wilt not be
released lor immediate use fol
lowing launch from the Kourou
Space Center. Observers need to
first monitor and document satel
lite orbit and orientation . Then
they can calculate the burn se
quence necessary to inject the
satellite into its final orbil. AMSAT
engineers will send the orbital cor.
recucn commands to the IHU (In
tegrated Housekeeping Unit , the
computer on Phase 3C), which
will execute them at the appropri
ate times.

How long will this take? Per
haps four weeks . AO·10 need
ed seven weeks, but conditions
were different . AO-10 was the
first Phase 3 spacecraft to achieve
orbit. It was the most ambi tious
and complex amateur radio satel
lite at the lime. The satelli te
launch team could draw from no
previous experiences. The engi-

Andy MacAllister WA5ZIB
2310 Romayor Court
Pearland TX 77581
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RECEIVER
137.5 MHz

CtIlCU 110 ON RUO£ R URVtCl CARD

Free 'Tec h. Data' Flyer

•

WEATHERFAX~PC
-.. Decodes AM/FM Fax Transmiss ions
_ Plug-In Board for IBM PC, XT, AT & Camp.

_ Display on Hercules, CGA or EGA Monitors
_ Zoom, Pan & Save Image to Disk

- Print to Epson Compatible Printers
_ Compatible with Microsoft Paint

C[)mpU~
•

26 West Boylston SI.
West Boylston, MA 01583

............ FqrMore
-... Information
/ Write:

More on Tracking

merest in simple non-computer
tracking methods has revived.

A reference orbit is defined as
the fir st orbit of the day (UTC)
when the satell ite crosses the
equator while travelling north. ln
formation would include the date,
time, and longitudinal position of
mrs crossing.

Armed with a retererce orbit,
the satelli te 's tocat ion can be
extrapolated using the period
(time in minutes for a complete
orbit) and the longitude incre
ment (distance in degrees be
tween one crossing point and the
neKt).BJ.r------ --

blacked-out football games via
satellite.

Set up the rest 01 the downcon
verter system in the shack. A sim
ple converter will have a crystal
co n t ro lled loc a l osc il l a to r ,
perhaps one stage of preampli
ucattcn and a mixer. Most trans
verters for 13 em are designed for
operation at 2304 MHz. Since
Mode S uses 2400 MHz, system
retun ing requi res a new local
oscillator.

Mode 5 offers a new challenge.
I hope to be reporting on the pro
gress of stations here and over
seas that have put the pieces to
geth et lor successful Mode S
operation.

S-BAND CONVERTER FOR YOUR 137 MHz RECEIVER

Toroidal Cores. Shielding Beads, Shielded Coil Form s•
F err i te Rods. Pot Cores , Belu ns, E tc .

12033 OTSEGO STREET. NORTH HOLLYWOOO. CALIFORNIA 91607

169 1-LY (N)
GAIN: 20dB
BOOM: 6'
$86.50

IRON POWDER and FERRITE PRODUCTS

AMI~~oWJ1U
Fast, Rel iable Serv ice Since 1963

Small Orders Welcome

169 1-LY (N)
PREAMP CONVERTER
MMg1691 MMk 1691-137.5

MMg 1691 MMk 1691 -137.5
GAIN : 13dB GAIN: 20dB TYPICAL
N.F.: 1.2dB N.F.: 4,BdB MAXIMUM
12VDC @40ma 12VDC @80ma
$250 ,00 $330.00

send 66 (: (3 stamps) lor detailed specs on aUVHF & UHFprOducts . $hlpp,ng FOB Concord. MA
• PRICES SUBJECT TO CHANGE WITHOUT PRIOR NOTICE

Sl SPECTRUM INTERNATIONAL INC. (617) 263·2145

P.O. Box 1084S, Concord. MA 01742. USA B ~
CIRCLE 113 ON RUDfR URVlef CARD

GOES 1691 MHz RECEPTION

26.38181

24.b3~8

Long . lnc.-_t (de<;) . Ii . I

23 .:12732

UPdate '87 (ARRl publication)
and the " 13 Centimeters" col
umn in " OEX" by Bil l Ol son
W3HOT.

2.4 GHz Antenna System and
Downconverter

Feedline loss at 2.4 GHz is sen
ous. Locate the dish or other an
tenna system with the preamp
Iil ier as c lose as possible to
the shack with a very short (10
to 20 feet) run of 9913 coax or
hardline .

A surplus TYRO (satellite TV)
dish is a good candidate for Mode
5, but the mount needs to be ad
justable in both the azimuth and
elevation plane. A coffee-can feed
next to an existing C-band TVRO
feed works very well. Some sta
tions used their TYRO system for
Mode l uplink on AO-10 when
they weren't watching locally

98.:54616

11:5 .6:5347

105.82403

Table' . Orbita l data for low-earth orbit hamsats.

0-0-'

FlS -lil/l1

c-o- n

F-Q- 12

em up and 13 em down. At first
glance, anything using frequen
cies above 1.3 GHz may appear
unreachab le . Mode S doesn't
need a high-power microwave up
link. Anyone presently operating
Mode Busing 435 MHz up and
145 MHz down rsn't rer from mode
S via Phase 3C. The uplink reo
qu ires signal s from 435 .6 1 to
435.64 MHz. Power demands will
likely be sim ilar to Mode B, 100 10
1000 warts ERP (Effective Radiat
ed Power). Most antenna manu
facturers make excellent crossed
Yagis su itable lor Mode S uplink .
A station run ning 50 Walts at the
transmitter, through 50 feet of
Belden 9913 coax loa 10 dB gain
antenna will have an EAP of 365
Walls.

For the downlink, a two-meter
multi-mode receiver or transceiv
er can act as the heart of the sys
tem. From there, a low-noise re
ceive converter that will transpose
2400 MHz to 144 MHz, and an
appropriate antenna, will be nec
essary. The satellite 's beacon will
be heard on 2400.64 MHz, thu s
the two-meter r ig would read
144 .64 MHz. The transponder
passband extends from 2400.695
to 2400.725 MHz.

The eas iest wa y to get on
Mode S is to bUy everyth ing .
Down East Microwave of Troy,
Maine, sells loop Yagi systems
tuned for Mode 5 , along with
receive converters and meat
mounted preamps. They are per
haps the only outlet offe ring a
receive converter spec if ical ly
tuned for Mode 5 reception . It is a
modified l MW Electronics unit
from England.

Home-brewers c an bu i l d
certain components at home.
A four-loot dish with a ccttee
can feed works very well used with
a GaAsFET preamp. l ook to the
R5GB (Radio Society of Great
Britain) VHF-UHF Manual and the
proceed ings of the 1986 cen 
tral States VHF Soc iety Meet
ing to learn about using coffee
cans as feedhorns. Other excel
lent sources of information on
13cm gear inc lude The UHF
Compendium edited by DJ9HO,
the Proceedings 01 Microwave
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105-12 750 MU 7 n . M57733 .....
N[( I 137 2.SO M$7737 , SC l 0U SAII7

H,·G~",. Mlllc:-' _ ~IH P-'s A~MI_

We IlOC:~ Rf Po_, 1''''Slslo,s 10' All... KUI. Coll",s.
YHS ll, Ken..OO4, C libic . M i 'a~. Molo,ola , He.'h~ i' .

Re-genc, . Johnson. !com, O'a~a. TWC. Wilson. GE. e lc .
C' os l. tfle'enca on CO. PT. SO. SRf . JO, a nd 2SC P "'s .
a.....I'I' P,ic in9 AY"I.~ f o..-'gn O'de's Ac ceple-cl
Shipping Ha nd ling $5 ,00 COD I II ISA .' MC
O,de.. 'e<:ei~e-cl by 1 PM PST Shipped UPS ..me ds,

Neo, day UPS deliyery aYl il.ble
ORDER DESK O",LY _ NO TECHNICAL

800 854·1927
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Ham Doings Across the Country

Mount Tom Amateur Repeater
Association Annual Fleamarket will AUGUSTA ME
be held Sunday, March 6 at the MAR 12-18

Knights of Columbus. There will be The Augusta Emergency Amateur
computer , electronic and Amateur Radio Unit will operate from the state
vendors. Tables are $8 in advance, capital using the special Bicen-
$10 at the door. Doors open to ven- tennial call sign, W200TLC, From
cors at 7 AM, and open to the public 00012 March 12 unlil 23592 March
at 9 AM. Admission is $2, and your 18. Operating will be on all bands
non-ham spouse and children under and modes 160 meters through 70
12 are free. Tark-in on 146.94 and em. For special QSLcard,sendQSL
223.82 repealers, 146.52 simplex. and SASE to: WITLC, Augusta
wauc-tn Amateur exams lor all EmergencyAmateurRadiOUnif, clo
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Special Evenrs listings will be pro
vided by73 Magazine free of charge
on a space-available basis . An
nouncements must be ftx;eived by
us by the first of the month, two
months prior to 1M month in which
the event takes place (by March I ,
for example , for a May Of latar
event) . Please mail to Ed itor ial
Offices. 73 Magazine, WGE Centar.
Peterborough NH 03458. A TTN :
Special Events

PLAINWELL MI
MAR 4-6

The Second Annual State Techni
cal Institute Electronics Communi
cations Seminar and HernlaSI week
end will be held on March 4, 5 and 6,
on the schoOl grounc1s at 33 Alber
Drive. e El and NABER Examina
tions w ill be administered on Friday.
March 4th Technical seminars will
be conducted on Saturday, March
5th.The Hernias! will be f rom 8 AM to
3 PM. Admission is $2, and tables
are $4 and $6 , Tal k-in on 146,46
Simplex and 224.281224.68 (State
Tech Repeater). Flea market, dis
tr ibutors ' d i~plays , VE examina
t ions , campus and Electronics
Department tours. For more infor_
mation and table reservation wri te
to : Philip Schmitt WA8JXE, State
Ter;hnical lnsfllure, 33 Alber Drive ,
Plainwell Mf49080; orcall the school
at 616-664-4461 .

WASHINGTON TX
MAR 4-6

The Brenham A.RC. will operate
a Special Events SlatiOn from Wash
ington-on ·the-B razos State Park
Beginn ing 00002 March 4 unt il
00002 March 6, to commemorate
the 152nd Ann iversary 01 the Sign
ing 01the Texas Declaration ctinoe
oenoeoce Irom Mexico. Frequen
cies: phone, CW and Packet-VHF,
UHF and HF 10 thru 80 meters. in
cluding the 10 Meter Novice phone
band. For a commemorative OSL,
send a legal size SASE to : BARC,
P.O. Box 44, Brenham TX 77833.

CHICOPEEMA
MAR 6

c lasses at 10 AM, Applicants must
bring check lor $4,35 payable to
ARRUVEC, positive 10, original and
photocopy of Amateur License and
any interim certificates. For reserva
tions write : MalVin Vale N1CDR, 6
Laurel Terrace , Westfield MA
01085; 413-562-1027 eves, or days
413-532-6411 or 413-532-4891 .

CONNEAUTOH
MAR6

The Conneaut Amateur Rad io
Club would like to announce their
upcoming Hamfest. It will be held at
the Conneaut Human Resou rce
Center, on March 6 . There will be
exams. food. and prizes.Wheelchair
ace. Check in on 7 .39199. Doors
open for vendors at 7 AM and lor the
public at 9 AM to 3 PM. AdmiSSion is
53. Eight loat tables are available lor
$5 . For more inlormation contact :
Jack Marrtila KA8TUU. 697 Broad
St., Conneaut OH 44030 .

YORKPA
MAR6

The First Annual York Winteriest
(Ham and Computer) will be held
Sunday, March 6 at the Dover Fire-
hall. Two floors indoor tables and
free tailgating. Food, retresnmenrs
and prizes. Inside tables $10. Reg is
tration is $4 . XYL tree . Blacktop
parking. General eormsecn is at 8
AM . Talk -ln on 146 .37/ 97 and
147.93133, Advanced info and regis·
nanco: York Winteriest, 2449 He;·
dlersburg Road, Gertysburg PA
17325 .

ST. LOUIS MO
MAR 11

On Fr iday n ight March 11, the
Jefferson Barracks Amateur Radio
Club will be holding our 28th annual
ham radio auction . The location
again this year will be the Concordia
Tu rn er s Ha ll. The auction ha s
always been Ihe kick-off of the nem
fest season and over 800 people
anend. For more information write
to: Jefferson Ba rracks Amateur
Radio Club, c/o Carl H . Hohen
berge r WBOBZP, 5266 Parker Ave.•
St. Louis M063I39.

KINIT, William Crowtey, Box 1589,
Hallowell ME 04347.

APPLETON WI
MAR 12

The Fox Cities Amateur Radio
Club will sponsor "sweetest 88" at
Appl eton East High Sch oo l, on
March 12. Tables $5 (by reservation
only). Doors open for sellers at6 AM,
lor others at 8 AM . Fortable reserve
ucns or other inlormatiOn contact:
Don Baker NB9J, 621 West 7th St. ,
Kaukauna W/54 130; 414-766-3886 .

CAVECITYKY
MAR12

The annual Glasgow Swapfest will
be held at the Cave City Convention
Cen ter, on March 12. The Swapfest
will start at 8 AM Central time and
continue until everyone goes home,
Admission is $3 per person, tables
available at 53 each. Misc. forums
will be held along With an excellent
flea market. Ta lk-in on 146.34/94
and 147.631.03. Addrlional informa
t ion from : N4HCO, 1379 White
Chapel Road, Glasgow KY 4214 t ,

EGG HARBOR CITY NJ
MAR 12

The Shore Points Amateur Radio
Club inv ites eve ryone to its
" Springiest ' 88" hamlest, to be held
on Saturday March 12, starting at
9 AM (sellers may arrive at 7 AM to
set up) at the AtlantiC County 4-H
Center. 8000 SQuare leet of heated
indoor se llin~ space is available.
with addit ional space for outdoor
lailgating , weather perm itting. lim
ited AC available in indoor space .
Sellers: $5 per space (supply 01
tables limited, request jf needed);
buyers: $3. Talk-in on 146.385/.985
and 146.52 simplex . For more infor
mation write to: SPARC, P.O. Box
142, Absecon NJ 0820 I .

INDIANAPOLIS IN
MAR1 3

The Indiana Hamles1 will be held
on March 13. Open to the public at
8 AM , Sponsored by the Morgan
County Repeater Assoc iation. Held
indoors with 60,000 square feet of
space at the Ind iana State Falr
grounds Pavilion BUild ing . VEe
E xam s and L a d ie s Programs .
Admission: $5 at the door. Eight foot
Ilea market table (including space)
$8 each. No Space without table will
be so ld. Advanced rese rvations
requested-Tables sold out in 1987.
setup: Saturday, Mar 12,3-9 PM .
Sunday, March 13, 8 AM. Free
paved parking. Talk-in on 145.25 .
For table reservations or information
send SASE to : Aileen Scales
KC9YA, 3142 Market Place, Bloom
ington IN47401; 812.3J9-44-46.

VALHALLA NY
MAR13

The 1988 ARRL Hudson Division
Convenlion will be held in conjuctiOn

With the WECAFEST '88 ham fest on
Sunday. March 13, at the West
chester Community College. The
convention is jointly sponsored by
the Hudson Amateur Radio Council
(HARC), the Westchester Emergen
cy Com mu nications Assoc iat ion
(WEC A) and WARY-FM , the col
lege's rad io station . The one·day
event will be packed with activities,
including new ham forums, ARRL

workshops. a gaint flea marltel. FCC
Exams and morel Admission is $4 at
the door . Talk·in on 147.06, 146.91 ,
224.40 MHz repeaters. For e,,;hib
rtorJvenoor inlormatlon, please con
tact: Bob or sarah Wilson by phone
at 914-997-8491 , or by mail al 2
Soundv;ew Ave ., Whire Plains N Y
10606. For genera l info rm ation ,
contact: Program Chairman RiCh
Moseson NW2L, at 201-680-/585,
Of write " The Great '88, •• cloNW2L,
19 L inden Ave.. B loomfield NJ
07003.

DUBLIN IRELANO
MAR1 7

On St. Patrick 's Day, March 17,
there will be a most ambitious under
taking , from an amateu r radio view
point, an attempt to be made to con
tact the many other towns or ci ties
named Dublin around the globe . (II is
est imated that there are over 20) us
ing not ooly SSB but also with the
help 01 Pre-- arranged skeds to at
tempt to make visual contact in a
world·wide amateur slow-scan TV
link-up. The Lord Mayor of Dublin,
The Right Honourable Carmencita
Heclerman has agreed il at all possi
ble to partake in the exch anging 01
SI. Patric k's Day greetings with
these other Dublins. This stalion
again with the special call sign will
be located in Dublin Ireland's ma in
thoroughfare of O'Connell SI. It is
hoped to relay l ive SSTV pictures
from the lront window of a prest i
gious department store to the public
outside. The station Will be active on
HF for the day. For more information
contact: Shane Halpin, D.M.A.R.C.,
25 Knocknashee , Goats/own,
Dublin 14,

CHARLOTTE NC
MAR 19-20

The Mecklenburg Amateur RadIO
Society is pleased to sponsor the
Charlotte Hamtest and Computer
lair. an ARRL sanctiooed Hamfesl,
to be held on March 19 and 20. It will
be held at the Charlotte Convenlion
Center. Open Satuday9AM to 5 PM,
Sunday 9 Am to 3 PM. There will be
150 commercia l exmcn booths and
Oller 500 flea market tables. All of the
major manufacturers and dealers
will be there . All indoors , 87,00
square teet. There will also be plenty
of programs and forums, and license
exams by the Charlotte VEC on
March 20 . In additiOn to hourly gills.
Talk- in on W4BFBfr on 145.29

•



(-600). The tickets are $5 in advance,
$6 at the door, tables are $10 in
advance, $12 at the door. Children
under 12 free. Tickets and tables
are good for both days . Reser
vations and inquiries may be made
by wr iting : Charlolte Hamfesl ,
P .O. Box 221136, Charlotte N C
28222-1136.

FORT WALTON BEACH Fl
MAR 19-20

PlaygrOi.:nd Amateur RadIO Club
(PARC) will be hold ing u's 18th
annual HamfSwapfesl on Satur
day, March 19 from 8 AM to 4 PM
and Suoday. March 20 from 8 AM
to 3 PM. For more informatIOn wnte
to : PARC Ham/Swap/est. P .O.
Box 8 73, Fort Wallon Beach FL
32549 .

MIOLANDTX
MAR 19-20

The Midland Amaleur Radio Club
will hold its annual St. Palrick 's Day
swecresrco Saturday. March 19, at
10 AM to 5 PM and Sunday, March
20, at 8 AM to 2:30 PM atlhe Midland
County El(h ibit Building _ Preregis
tration is $5, $6 althe door. Tables
are seeacn. Refreshments and food
available Volunteer El(am iner tests
for all categories given . For luther
in for matio n and reservation s ,
please contac t: Midland Amaleur
Radio Club , P.O. BOl( 440 " Midland
TX 79704 .

PISCATAWAYNJ
MAR 19-20

The Piscalaway ARC will operale
a special event station on March 19
and 20 from OOOOZ to 2400Z each
day, 10 commemo rate the WWIl
operations of lhe Voice of America
Relay stauon. WRCA. Members will
operate under their own caltsign,
and sign NOA. Suggested frequen
c ies are: CW, Novice portions of the
bands. Phone, the lower third of the
general portion crme bands on 75,
40 , 20 and t s merers enctne Novice
program on the 10 Meter band . For
certif icate send '10 or for unfolded a
a-x 12" SASE, with your OSL to the
K02Kcallbook address.

HUOSONNH
MAR19

The Interstate Repeater Society of
The Derry Repeaters , will hold its
annual f lea market on Satu rday
March 19th, at the Hudson, NH
Li on 's Club Hall. Doors open at
8 AM and close at 4 PM admission
is $2. Talk-in on the Derry 146.85
and 224.46 MHz Repeaters. Tables
are $10 which includes two admis
sions. Some tables have 110 VOlt
power available . Featured will be
Ham equipment and parts as wen as
computers and components .
For table reservat ions write to:
IRS, P.O. 8<Jx 693, Derry NH 03038;
603-434-4435 .

MARSHALL 1.41
MAR19

The 27th Annual Michigan Cross
roads H amfest will be held on
March 19 at the Marshall High
SChool. This event is sponsored by
the Southern Michigan Amateur
Radio Society and the Marshall High
Photo Electronics Club . Advanced
fcaets are $2 (SASE) and $3 at the
door . Tab le re servat ions a re
.50c e nts per l o o t (m in . 4 ft) .
Re served until 8 AM. Talk-in on
146.66 or 146_52 or 223.94. Send
SASE 10 : SMARS, P.O. 8<Jx 934.
Battle Creek M149016; Of call Wes
Chaney NBBOM at 616-979-3433.

STERLING IL
MAR20

The Sterling-Rock Falls ARS 28th
Annual Hamfest will be held at the
SterlIng Htgh SChool . There will be
commercial d istr ibutor , dealers, a
large Ilea market and camping
space. ARRL VE test ing . r esets are
$3 advance, $4 at the door. Tables
are $5 includ ing electricity. Talk-in
on 146.25185. Testing rntorma
tion write to: J im Buikema NR9G,
512 North Genesee St., Mossison
IL 61270. Or ca ll 815-772-7874.
For more information about tables
or t ickets , contact: Sue Pelers ,
P.O. BOIf 521, Sterling IL 61081;
815-625-9262.

WEST HARTFORD CT
MAR20

The Insurance City Repeater Club
annual Amateur Radio and Com
pute r Flea Market will be on March
20. It will be at The American School
tor the Deaf at 9 AM 10 2 PM. Talk·in
on 146.28188. Tables are $10 and
admission is $2. For more mrorma
lion contact: Chuck Motes K10 FS,
22 Woodside Lane, Plainvi lle C T
06062;203-747-6377 evenings .

TIMONIUM MD
MAR 26-27

The 1988 grealer Ballimore Ham
ecree and Computerfest will be held
on march 26th and 27th at the Mary
land State Fairgrounds El(hibit ion
Complex . It is opening at 8 AM to
5 PM on saturday and 8 AM to 4 PM
on Sunday. Admission is $4 or $6 for
both days, 12 and under free . For
more information and reservations,
contact : GBH&C, P.O. BOIf 95 ,
Timonium MO 21093-0095; or call
301 ·HAM-FEST.

ELIZABETHTOWN KY
MAR26

The lincoln Tra il Amateur Radio
Club's Hamfest Committee would
like to announce thaI the Kentucky
ARRL State Convention will be held
at Pritchard Community Cenler, on
Saturday March 26. Talk-in on
146.52 and 146.38198. ARRL VE
wa lk-in test ing and numerous
forums. Admission $4 advanced, $5

at tne door. Vendor spaces $5 each
plus ticket. For advanced tickets and
set-up reservations and information
on exams contact: Chuck Slra in
AA4ZD, P.O. 8<JJ( 342, Vine Grove
KY40175 .

MOORHEADMN
MAR 26

The Red River Amateurs are once
again pleased t o sponsor the
HOBBIE HI-TECH 1988. It will take
p l'l'ie at t h e Ramada Inn , on
March 26. There will be a la rge
indoor Ilea market and severa l
commercial el(h ibits. Also seminars
and a special recognit ion lunch
forthose involved with the Bamsville
OigipeatorlRepealor. There W ill be
a regular liE Test held in the m0rn

ing. Talk-in is on 146.76. For more
information please call or wr ite :
Tim G o od ing NO OYX , 1006
Sheyenne St. , West Fargo NO
58078; 701-282-6630 .

UNCASVILLE CT
MAR 26

The Second Annual RadIO Ama
teur Society of Norwich (RAooN)
Auction will be held on March 26 at
the VFW Hall, at 9 AM, Auction from
10 AM until sold out. Admission is
free and there will be food available.
Bring your equipment to be auc
t ioned . Talk-in on 146 .13173. Call
KY1F at 203-536-0187 lor further
information .

GRAYSLAKE IL
MAR27

The Libertyvi lle and Mundele in
Amateur Radio Society is pleased to
announce the Lamarsfest 1988. It
will be held on Sunday, March 27 at
the Lake County Fairgrounds. Doors
open at 8 AM and close at 2 PM,
setup is at 6 AM. Admission is $2
advance (by 3/18), or $3 at the door.
There will be a large indoor elec
tronic and radio swapfest, commer
cial extubnors. code speed tesling,
and prizes. Talk·in is on 147.631 .03 ,
Waukegan repealer 146.52 simp!el( .
For more informat ion please con
tact : Lamars, clo Marc Abramson,
P.O. 8<J1f 75 1, Libertyville IL 60048.

JEFFERSON WI
MAR 27

The Tri-County Amateur Rad io
Club W9MOB, will hold its Annual
Hamlest on Sunday, March 27,lrom
8 AM to 3 PM , at the Jefferson
County Fairgrounds. Tickets are
$2.50 in advance, S3 at the door .
Tables are S3 in advance. $4 at the
door. Reserve early, we sell out
early. Amateur el(ams will be pr0

vided from 10:30 AM to 1:30 PM.
Doors open at 7 AM for sellers only .
Talk-in on 144.891145.49 or 146.52.
For more info rmation, tickets or
tables, send SASE to: TCARC, P.O.
8<JJt 321, Milton WI 53563 .

MADISONOH
MAR27

Never Say Die

Continued 'rom page 6

Then there's the long overdue
need to stop funding three
branches of the military and meld
it all into one single service. W ith
modern transportat ion and corn
mcncatons. the diHerences be
tween land, sea and air are nar
rowing. With one service we might
be able to save hundreds of bil
lions of dollars by eliminating the
vested interests in obsolete
weapons. And isn 't it time we
changed the name of the Depart
ment of Defense to the Peace De
partment? Heck, it used to be the
War Department.

, don't wantlhis to expand to a
book-and that's what it would
take to go into the many changes
we need to get America back to 11
in the wortcl . Making sure that ev
ery youngster in America under
stands electronics and develop
ing a million young hams in the
process won't hurt. Perhaps we'll
be able then to do more with digi
tal voice and TV communicat ions
via amateur radio . We're so far
behind the times right now it's pa
thetic . 1don't thi nk we' re going to
be able to catch up unless we get
kids coming back into our hobby.

So, if it makes yOU leel superior,
be my guest and call me crazy .
But re member, I've been doing
my homework, so I'm ready to el(
plain any of my proposals yOU
think won 't work. I'm also wide
open for any ideas you may have
on ways to get America back to of1 .
Also, isn't it about time we elected
an actual wor king vice president?
Perhaps if we cut a couple cabinet
positions and put the vice presi
dent in charge of making America
11.. ..?

I don 't know if my ideas make
sense to you, but the groups I 've
addressed all seem convinced
they would work-and we critical
ly need someone to get our coun
try going again . I've talked with
several of the presidentia l candi
dates-and listened to the others.
Sigh. I sure wish one of them
would steal my platform. I'm a
businessman, not a politician, so
I 'd like to see our country run more
like a business .1II
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"Try a MAXCOM@ .

it will put a smile on your face "too

VSWR 1.5:1
OR LESS

~~:AUTOMAT I C ANTENNA MATCHER
FOR ALL S.S.B. RAOIOS

"ONE ANTENNA 100 KHZ. TO 200 MHZ.'

•

@

MAXCOM has made Global Communications Simple!!!

From $299. For FREE informationl

call Sonny at (305) 527-517~
or write:

P.o. Box 502 Ft. Lauderdale. FL. 33302

@MAX COM i s a re gis t e r e d trademark a nd i s owned by Ma xc om Electroni c s , Inc .

THE BOTTOM LINE: "MAXCOM®WORKS"

CIRCLE 10 1 0JIj READER SERVICE



I VISA IICOMI

ClA'Cl£ 6 1 ON RUDIER SUtVJC( CARD

- -

..
CIRC LE 73 ON READERSERVICE C"'RD

INTRODUCING W2DRZ
VHFIUHF MODUlES~ AVAIl.A6LE
A• STAGE SEOlJENCE R
INmoDUCTOAY PRICE S30I PREPAID
DEALER H:)UIAIES INI/ITED
ICOM .~. LARSEN. VANGORDEN.
VI8ROPLEX. NYC-VIKING. f AlCON COM....
LEADING EDGE. AARL PlJ8L1CAT1ONS.
KAGLO. HAMTRONICS, PROWRITER.
ELEPHANT DISKS. DEBCO, TAIONYX

CIACU 29 1 ON Il£ADElt SERVlCI C...1tO

...._ Jtiw... ~ ... 9 ·-4 ..... '

PH. (716)664-6345

... at last . . .
your shack organized!

A beautiful piece of furniture - your XYl will love it!

$199.50 S-F RADIO DESK
Deluxe · Ready to Assemble
Designed wil h .ngled rear shelf lor your
view ing ccmtcrt and ease at operat ion,

FINISHES: Wainul or Teak Slain, sq
Ftoor Sp.c.: 39" Wid. by 30" Dllp

"'dd, l,onei Ini" """I'on on Req....t •

CheCkS. Money Orders, 8ankAmerocard
and Mut. r CNIrge Accepted

"" so .....' Iaot>le f O,B c.....r C'Ty, (In cali! "'d<l6... s.... T.. I
FIOOO'Suotce 5 t ·· WocJe by 30" o.ep __ De"'LEFl INQUIFlIES INvrTED _ .

$2t9.95 S-rAmQb",RadiOhrnc~1
4384 KEYSTONE AVENUE . CULVER CITY, CALIF. 90230 - PHONE (213) 837-4870

915 North Main Street
Jamestown. New York 14701

VHF
CO MM UN ICATIONS

t:mer~e ncy Pac:

Fastest Antenn a
in the West

~~~TS-940S OWNE RS...

O:\"LY l;SISG 10 :vIEM ORlES?
HATEnlAT lUDDE.'i BA...."K SWITCH?

THE BA....KE R leU you access 1I.1I40 memori.... from
the fm nt panel!

"J ust pre"" th.. 'V OI CE" button to Ate I' through all
banks .•

°Boani j u lI.t plug. in_ no moc!iliat,ona to yOUT riK!
"I nstallt andre~. ;n minutea,jlUt lik.. the
optional voice lI.yn theaiu:-r board

"Tak... no power from backup ba tttriell
° l _yu .r ...rranty

Note: TH E BA."'KER CJlnnot be uaed if you have the
optional voice . ynth...izer b<la rd ;JUltalled .

Mull iband Q RV 160- 10

Se nd cheek or money orde r for $49 .95 to:
Invenlron Lab.
P.O. 80. 1882

Brnokhne, ~lA 02UG

Field Hay Winner
The Emer,ency Pack~...
QRV 160-10 All Band tink-pro<l
weaIhcr oeaIed ---.Quiet u...dl
kit. 7f1 RG-Ila fccdh ne. 160 meter

odapIer. all Nnd lXIUIlIIItpOise. 200
'Uipioof hne.Complele and Qll:V. T... _

One pmoo imUlI1 in IS milllllri\itn'''' '!6< .......

1971N. 0lIl0:. Lane 1300 E. A /I It nnasW tost
Provn, UT 84604 -21311 (11011 374_1084

CIRCLE 90 ON READER S£RVICE CARD

8-POLE CRYSTAL FILTER

f._ oIds,,_ a~
A nlennasW,.st

(801 314-1084

CBC INTERNATIONAL
PO. BOX 31SOOX . PHOENIX, AZ85046

~__.1_f"_
197IN.0akln. _ YJ<
Provo. UT 84604 '-S.... ,

We specialize in CB radio modification plans and
hardware, Frequency and FM conversion kits. repair
books, plans. high-performance accessories. Over 12
years 01 satisfied custceersl Catalog $2.

Multiba nd QRV DipolelV/Sloper

·~R'-'~d-,-ro~U~.---"T Full ugal Powt:~
FasleSl Install Tough No Lossy Trap.
Qru IUd F1uibk low Noise
2SOO V lnsul Kink·Proof Never Corrode.

~:.r.' $1,9,2.5

INTERNATIONAL RADIO, INC.
751 S. Macedo Blvd.

Port SI. Lucie. FL 34983
(305)879-6868

CtRCl£ 97 ON RE"'DER SERVICE C"'RD

For Ken wood . ICO~1 and Ys esu products. We will match any competitive prices.
•·R EE one yea r subscription for ICO M, Kcnwood o r Yaesu Newsletter ($ 10.00 value)
with filter purchase . USA only . For la test prices. call (305) 879-6868 or send SASE for
latest catatogt!

We also offer exper t repair se rvice o n Ken wood , ICOM . Yacsu .. Azden and Atlas
equipment . 15 years experience. 5 days average turnaround lime . Call for more info' !

THE EXPERr s EDGE
HElP ATLASTFOR

Computerizing Rilldios:
Fost. r Oper.l""'. InSl.nt OSY's .nd M<>de Conlrol

Contest ing:
Fosle, QSO·s,lnt"ll,. t." T. rm'nal, . nd ".d,g
Qperallon

Dig ita l Operato rs :
t.lo.oce to E.I...

FEATURES·
- Com putOflZed.- _ ...._ con"e>I- "'_"'-'I __ "elo:_,
- .so tuna"", •..,.
- "",,",,1> ""-
- sPIt scr_ c:oI<>f ...-.____ I t,--..
- KI-,be>e'" .." Oo ' ..."ueflCy con"01
- SOOO DI'!" _tn<>ry k....' ","Il . ,,'om.'1C '••"om".

ra.:.,•• tr.ns"'"""
SUPPOR TED EQUIPMEN T

1I. " los T.rml".1 Un its Com p... . ...
K_ 'S~O AfA pt; 2Jl ' ..... n· 15MPC I Clonn. PS/2
~ ..( O, TS ·/ tt . ~-~ e- .. lbo:J. <>, .

IS41 , _~K'!32 ---1 _ """ ..., IIlkd 0.0-,..-
EXP£FlTQ,..... ,_.. • ''''' _ t_ ""01

....' _ •• '0

" I learned all of my code and theory wh ile
driving to and from work, it was easy."

II you 00ll '1 tIave lme 10 reood bookS & U ke noles ..1
h(me lor tile t~eory eums or spend Iloors CllVfing COd!
pr4ld1Ce you un eam lRem oy SHIlply ~stenltlg "" you r
esu-e You WIll learn no! only I~e uaC! lluesllOlls and
ens..ers on your test OUI tile detiPllld IlItcIry O!R<nd eaCh
one You .. ,II thoroughly undt'Sland what you are oemg
asked and ..hy tne ans..er is correct.

New NOVICe . New liIcnnician IGene...I, AOItanceo, hlra
ThHrY tlNIllU o. audio tlIu..lI" . S19 .95 " ,

Learn COd! non stop ..11 tne ....y 110m 5Cr..lc~ I~'oug h

Novice 10 Extr.. elaiss speed (Dto 23 WOIOS pel" minulel
w,th one COIlrS! COlle islNmed at .. hlllh r..te WlIh " 'de
Sj);lCIIlg Ilelween tft.lIractllO A~Ielety slrllClurtd
course wl\ltll wil take you on easy Sleps to )'OU' license
class speed Simply .slen ..I your lersult

Codl U111'll1 lIIIludla ~Slell'l , S19.95
VEC type Clldl Glneral or Ext" Eu mIlpI C90 S1.95 I I,

Shipp,ng 3,OD per tnecrv or COde course, h am tapes
$1,00 , Check. MO. vrsa or MC Courses s~ ipped same
oay rece,ved

'MATEllAAAOIO SCllooL kt6MT
Jerry lilllk KB6 lotT (1 )'UfS insl fllC\lng sludenlsl
235(1 RoWia 0Rvt, Oepl . 8. fUIIeMon . CA 92635

(714) 990-8442
CIRCU 211 ON IlUI)£lt H IMCl CAItO

• • NEW * •

CIRCLE 303 ON READER SERVICE C"'RD
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CIRCLE: n ON READER "RVICE CARD
CIRCLE 151 ON READER SERVIC E CARD

NAVAL ELECTRONICS, INC.
5417 JetvIeW Circle· Tampa, FL 33614

PIlone: 813·885·6091· Telex: 289·217INAVl URI

•Add $2 st llppng
and handling

fl10/iOO fL6/100

AJI 000Ye to matc h
SOOhm tlOnsmlMers
and antennas

Low pass lV.I. filters from
Barker & Williamson

lV.\. problems?

I_I C" OIl
,.. ~ ..,.,.

C/fM<Pl_ "W=.J~::r.... -- _ 00_ All..,,,,, lo "a
A.10115/J) «m '" ~, 52 ~, ro " 1S-30MHZ U,OO "

F\. ' 01 ' 00 '00 "'- 51_,
"'~ 1S ·3I)MHl 23$0'

fl.b,l1500 -cco ~-
,,~, ~~

,_. )1.00·

Flbl100 '00 ~- ,,- ~~ ,- 2100'

AU OJR PRODUCTS MADE IN USA

~ BAJU[ER a W1LLIAIISON
~ 0XJIitv Cor'rvT'I..nco1iOn Products Since 1932

At you DistTt:lutol1 'Mtte 01 CoIl
10 Cord s-eet Bristol PA 1QlX)1
(215) 75&-5581

Manufacturers of Quality Communications ~q!!ipmenl

-Standard and
Computerized
Controllers

-Standard and
Computerized
Auto Patches

-Ouplexers---
Hi Pro'E' EXPANDABLE REPEATER SYSTEM

-Repeaters
-Links
-Remote Base
-VHF,UHF
-Receivers
-Transmitters
-Antennas

• A. NEW CONCEPT IN REPEATER DESIGN. THE HI Pro "Eri IS~EX~E REPEATER WITH THE FOl..l..O'MNG FEATURES, It 8ASIC REPEATER WHICH v.QUl.O IN.

CWDE A CO'M'LETE RECEIVER. TRANSMITTER. COR, FRONT PANEl COHTACX.S AH:J NllCA.TORS. l..OCAL SPEMER AHa ...c:: JACI( AN) CN'A8L.£ CE f\IT\Jf4;

EJ(~5.::lN_AU. HOl.'SFO ~ AN EXmEMELV fIl Kr-FO. ENClJJSED, ,g.c00l RAO( IolClUNTAIlLE CABlUET.

• THIS SYSTEM CAN BE EXf'AH)E[) AT TIME OF F'IJACHASE OR CAN BE AN AFTE.R-f'URCl-I ADD ON THE ADD CINS ARE-MIGtiER POWER. 110020 we POWEfl

SUPPl.Y. IOENTlfIER. "lITO f'lr<TCH. OR COMPUTER CONTAOUERS IN AJXlITION 10 Tl1ESE ADO ONS AN AODlTlONA.L RECEIV£R AND TRANSMITTER CAN 6E

MOUNTED INTERNALlY FOR USE AS CONTAOl. UNKS. REMOTE BASE OR DUAL BAND OPERATION, ETC,

• AN EXTENSKlN PANEL IS AVAILABLE FOR LOCAL MONITORING OF Tl1E REPEATER ANQ CONTAINS ALl NECESSARY METERING. STATUS LIGHTS AND INDICATORS AU

ADO ONS ARE AVAILABLE FFI()M THE COMPANY AND ARE COMP\.ETE IN(;WDlNG INSTIlUCTIONS

600 Westtown Rd.
MAGGIORE ELECTRONIC LAB.

West Chester, PA 19382 Phone (215) 436-6051 Telex 499 0741 MELCO

WRITE OR CALL FOR OUR COMPLETE CATALOG

CIRCLE 4T ON READER SERVtCE CARO
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Mike Bryce WBBVGE
2225 Mayflower NW
Massillon OH 44646

ON TOROIDS
No doubt you check for the next

OAP project to build when the
mailman brings the latest ham
magazine to your door. Every now
and then there's a real dandy.
l ooking it over, you lind it covers
five bands, has LCD frequency

Number 26 on your Feedboal:k u rd

Low Power Operation

signer can use larger gauge wire .
This reduces FA losses. This is
very helpful where transistor col
lector currents are very high .

'rcroros are doughnut-shaped
coils. rcrcros. like do ughnuts,
come in different flavors and
sizes . They contain either pow
dered iron or ferrite . Toroids are
made with a special type of ce
ramic.

There are no simple rules in

A Pract ical Example
Examples of these cores are in

the Two-Fer Inter. The li fter re
quires one T-50-2 core. We want
10 build the 40-meter filte r. There
are , 01 course, several different
winding methOds. I lind the follow
ing methOd best .

The toroid needs 14 turns 01 #24
wire on the core . Since the T-50-2
is a rather large core, I hold it in my
lelt hand and wind with the right .
Leave a good amount of wire for
the lead-about three inches
and trim tater. How much wire to
start with? Well , that's a tricky
one. Fourteen turns translate to
about a loot of wire (with margin).

methods that have worked lor me:

-Hold the core in one hand and
pull the wire between a piece of
sandpaper or emery to remove
the enamel. Don't pull too hard, or
the wire will stretch and possibly
break.

- l et the toroid core hang over a
table top and, with one lead held
between a piece 01 sandpaper
and the table lop, roll the coil back
and lorth , removing the enamel.
Again, be careful, or the wire lead
will twist off .

-sceece the enamel off with an
x-ectc knile. This is the fastest
and most dangerous method.

Save /!rne and money by winding your own COils. ThiS receiver was a snap with home wound to/'Oids.

" There is nothing magical
about winding (trifilar) coils. "

disptay, and uses nothing but 555
timer chips and 2N2222 transis
tors . Looking deeper into the cir
cuit , you find that the designer
used toroids. Oh, no! Look at T3
24 turns of trifilar wire wound at 8
turns per inch over a T-60 core.
Watch polarity. Well forget this
mess, I don't know how to wind a
simple single layer toroid , let
alone a beast like that.

Fear not-this month we look at
tceocs. and how to wind them, in
cluding those nasty trifilar jobs.

The Why o f Toroids

Toroids give an exceptionally
large amount of 0 in a very small
mass. This makes the toroid ideal
lor miniaturization. A toroid induc
tor is self-shielding. Its core con
tains nearly all the magnetic flux .
There's minimum interaction be
tween tuned stages by using in
ductors wound on a toroid, which
allows toroid placement physical
ty close to other components.

This includes the chassis and
other metal parts . Because the
toroid core contains within it the
magnetic nux. there is tighter cou
pling between windings, as the
case of a secondary winding over
a primary winding.

Most cores are highly perme
able because they contain ferrite
material. This lets the designer
use fewer turns in the tuned circuit
toroid. Fewer turns mean the de-

core material selection in circuit
design. Many teeters are consid
ered, such as operation frequen
cy, and the core 's physical size
and permeability. The higher the
permeability, the lewer turns re
qu ired lor a given circuit Q .

An AF choke in the transistor
PA collector requires a low 12R
loss, which means fewer turns of
the core. This translates to a high
permeability core . Most designers

need not worry about what core to
use in a given circuit . Most 01the
letters I receive ask not what core
to use, but how to wind those
blasted things. II a designer needs
to know what core 10 use for what
frequency, Amidon Associates
will send him all the needed data .
It' s free . wnte toru.

Collect the required cores be
fore soldering anything together.
Sometimes it requires send ing off
an order via the mail lor the re
quired cores. It's awfully frustrat
ing to wait for the proper cores to
arrive to fini sh a project . When
you send in your order, be sure to
order more than needed . Add
them to the parts bin lor future
needs. Go together with a buddy
or club and get the bulk discount.

Always use a lot 01 wire when
winding unknown coils. Noth ing is
worse than running out of wire be
lore the coit is done. There are
tables to determine how much
wire is needed for how many
turns .

Stick the wire through the core
and, with one finger 01 your lelt
hand holding it, take your right
hand, and feed the wire back
through the core. That makes turn

number one. Continue winding
the core in this manner until you
hit 14 turns. Again, leave a good
long lead 10 work with. The ends of
the windings should be some
where in the neighborhood of 20
30° apart from each other. This
reduces and distnbutes the ca
pacitance 01the Windings.

Now spread out the core wind
ings as evenly as possible. The
windings may be wound all to
gether, but they must have an
even distribution around the coil
when finished.

Removing Wire Enamel

When the windings are in place,
scrape the enamel off the wire in
order to solder the toroid coil 10
the PC board. Here are several

Those knifes are verysharp. Too
much pressure will nick or cui
through the wire. A nicked wire
will break later.

-ThiS last method works only on
wire with certain types 01enamel
coating. Get a small metal cup
(e.g. a spray can lid) and pour in
semt-qeu paint remover. Mount
the toroid coil on a small square of
perf-board and let the wire leads
sit in the paint remover.

Next mount the toroid coil to the
PC board. I stand the coils upright
on the PC board. Sometimes I use
a drop or two of super glue to hold
the core in place. This keeps the
coil lrom no~ping around and pre
vents lead break-ott. If the coils
are mtended for , say, a VFO, use
silicone sealer 10 hold and coyer
the coils . This keeps the coils from
moving and changing the VFO tre
quency. A good source of silicone
sealer is bathtub caulk. A $3 tube
lasts for years of building .

Trifilar Coils

There is nothing magical about
winding these coils. Use the same
procedure as for the single wire
coils. The tricky part is getting the
three wires wound together. This
req uires several things betore
starting: the wire, a file cabinet, a
hand drill or hand egg beater, and
a coupl e of minutes of time.

I like 10 twist aboul three to five
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CRP CONTEST RECORD SET

Danny Eskenazi K7SS shattered without question Ihe world
record score for single operator, ORP class in CO magazine's
SSB contest last October. While operating an ICOM IC-735,
Danny 's 3200 contacts gave him an initial score of over
3,000 ,000. TG9GI held the previous ORP record score of
1,035,683 since 1982.

Danny operated Irom friends' home in Curacao (PJ). Citing the
IC-735's compact size, he said. " I had a complete ORP DXpedi
ten station in a box! I took extra microphones, clocks, coaxial
cable , a backup power supply, wire pencils, coffee, and vitamin
C, but only one radio .. . 1knew that's ali i would need." He also
used a digital voice keyer , boom headset, and a Cushcraft TH-6
antenna at 70 feet. He considers his best contact KH6CC in
Hawaii on 160 meters'

Although big gun multi-multi stations PJ1B and P40V com
bined to wor1c. more than 30,000 contacts, Danny proved that five
watts from a great radio and a determined operator can wor1c.
wonders. He plans to return 10 Curacao next year .

Thanks ICOM America .

teet 01wire at a time. I use what I
need , mark the rest and return
them to the junkbo x. Start by
wrapping one end of the wire to
(he Iile cabinet handle. Almost
anything can anchor the the wire,
but lile cabinet handles work best .

With an eye screw in the bit of
t he hand drill , pass the wi re
through the eye and back to the
lile hand le. One more time loop
the wire through to the eye hook
in the drill bit. This gives three
runs of wire between the dri ll
and the l ile cabinet. Now start
tw isting the wire together . Use
the hand drill and turn the han
dle 10 twist the wires. Keep turn
ing the handle lor a nice even
twist. Don ' t worry about that
" eight turns per inch " stuff for
what we are doing . Don't1wistthe
wire so tightly as to cause the wire
10 knot up. Cut the wire Irom both
the file cabi net handle and the drill
bi t. The result is a length of tri
wound wire .

In the absence 01 a hand drill,
use a hand-powered egg beater.
Use a variable speed electric only
with great care. A bent sill-penny
nail can be used lor tile eye screw.

One, Two . Three

To finish wind ing the coil, start

by placing six inche s 01 wire
through the core. Wind the proper
amount of wire on the core and
leave another six inches of wire on
the other end .

Separate the three wires from
each end of the coil. Remove the
enamel from all six leads. Now,
with the help of a trusty YOM,
attach one test lead to one wire.
Find the other end of this wire.

(VOM set for ohms, A x 1)Cut both
ends down to four inches. Go
to the next lead and find its mate.
Cut both these leads to three inch
es. Of course, the last wire pair
will be the third coil. Cut both
these leads down to two inches
long. Now all th ree wires have
been idenhfied and marked. The
longer wire is number one. Next
longer wire is number two, and

the last wire is number three. Still
with me?

Now to take care of those phas
ing dots. With the leads identified,
the coils can easily be phased to
gether . Mark on the schematic
phasing dots 1, 2, and 3 . Their
order isn't critical, but I usually
mark the top dot 1, next one down
as 2 and so on. Since the longest
wire is dot number 1, I can play
connectthe dot!

Dot 1 goes to 0 3 base, Dot 2
connects to the other end of Wire
one. End 01 wire 2 coes to 04
base. Simple. Using this method
will really take the scare out of
those trifilar coils.

That takes care of toroid wind
ing . Practice winding coils on dil
ferent cores. 1have a good stock
of pre-wou nd coils in the part
bins. I wind more turns that I will
need, and later on when I do need
a coil, I just remove the unneed
ed turns. This really saves time
when experimenting on different
circuits.

That' s all this month. Again, I
ask for photographs of your sta
tions, projects, or anything QRP
related that you want to send
along. Stock up the junk box-we
will be doing some receiver build
ing this year.m

•
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G.l n

21 d B'
-6 d B
It wi ll be

Gai n

0.11\

~. narunne with mast-mounted
preamplifiers and eventually
brought all of them back into the
shack. In this instance, the feed
line lengths were all under 125
feet, and the added gain wasn't
worth the additional trouble of a
sequencer, extra DC control lines
and repeated failures at critical
t imes. The operator found thai
mosl of the signals he heard were
at least 10 dB out 01 the quiescent
band noise, and installing the
preamplifiers in the station with an
appropriate SOO pad worked al
most as well.

Additional improvements were
made with the installation of
stacked 4-bay arrays where one
yagi was used previously. At 432
MHz, this more than made up the
losses incurred in the teednne by
a factor of 3. This was a very prac
tical solution. JiI " hardline typica l
ly exhibits losses of 1 to 1.25 dB
per 100 foot run. Stacking another
yagi would in eHeet cancel out the
losses in a 200 to 250 foot run of

Ty p.

"..

Type

Ty p.

Type

"..

2 X 23 .1....nt V.gl 21 dB·
718" l'Iardl1n•. 100 ft. - 3 dB
18 dll .S 'S.tIon, 2 dB ifF 16 dB "

J3 d B SIN &t t .... &nt..nn" I ....dpoint, it wil l b..
1296 M"'" r"c"lver (.bout , 112 'S' uni t.) •

2 X U .1_.nt y.,,1 21 d ll
1/8" I'Ia rdU.... 100 ft. -3 dlI
18 dB .t .nt.""". 2 d8 HP HI d B"

1 3 U S IN e e r .... ant.n... I.<!'dpoi n t , it will b01
1298 Jlthz rOIC.lv..r ( "bout ' '5' unlt.l.

IIo S. : Tl'll . ri""r••••" .... no.t,..,1 3 dll gaI n t or a t .cl< l n",
2 ldent1c a l y."l. with conv.ntlon.l . p.clnll.

~d j\l.ted tor nol•• t111"r" d ..gr"d. tlo n 12 dB nol ... t l l1ural

best use of Ihe Iypical " hoi"
GaAsFET preampl ifier, wh ich
usually has too much gain to be
put just ahead of the receive con
verter Of rrnnnmooe down in the
shack. For example, suppose a
ham uses an ICOM IC-475A,
which has about .151lV sensit ivity
for 10 dB SIN ratio and a 1-dB
compression point of + 4 dBm.
Pulling an 18 10 20 dB ga in
preamp without a SOQ pad just
ahead of the radio will likely de
grade overall receiver pe rter
manes.

Installing the same preamp at
the head end 01 a 100 foot run of
8214 cable makes more sense. If
the preamp has 20 dB of gain and
the feedline has 4 dB of joss. there
is 16dB net gain at the shack. This
brings the .151lV signal up almost
3 S-unils. The preamp will also
appreciate operating into some
thing thai looks like a smooth 50Q
lOad. and the chances of oscilla
tion are reduced il nol eliminated.

One particular operator used

Ant.nne 23 .l•••nt y.",l 18 dB
r • • dl1n. RGe /u poly coa.. . 100 ft. -10 dB
l<Ii t ll 8 8JI1".,1 01 10 d8 5 /11 .t til", _nte'" I_point, Jt wi l l be
o ~ S /II.t til", JZfUj ffllz ".C.i~r (.t 1:1I lIold nol•• 1",,,,,,11.

~nt.nne 23 .1•••nt y ..", l 18 dB
' • • d U n. B"' l de n 9U3 co. .. . tOO ft. -6 dB
/<Il tll & e l l11\011 01 10 d8 SIN &t til", &nt..nn& l e ",dpoint. I t wi l l ba
• d8 5/11 at t il", 1 2 9 6 Mllz r.c . l v.r (.J'''8r I ' 5' u"l t l .

Ant.nn. 2 X 23 .le.ent y.gl 2I dB .
'eedl ln. 1/"" l'IardUne. 100 ft. -3 d B
/<IJ t ll " "lg/leJ 01 13 dll SIN et the ""t.-""" t.-<!'dpol"t . It wil l be
JO dll 5 /11 &t the 12ffl Khz ...c.-Iv", r ("l_t 2 '5' uni te).

Ant.lUWI 2 X 23 .1 y.",l
r .edlln. hId... 9'13 coa.. , 100 t1:.
/<11 t h a all1_1 01 J3 dll S Ill at e.... &/It ..,,,,,, t....Jpolnt .
1 dll S /II. t t h e J296 "'liz ...c.lv." (ov.r J '5' ""It}.

~nt.nna

'.edU ne
P r " .pll r 1...
/<II t h a alg n.l 0 1
20 d8 SIN .. t t h"

Ant.lUWI
, •••Ut....
P .....pll r 1...
l<Ii t h • • ignel 01
23 d ll SIN .t th"

•

..

CO Nrl0U R~TION ' 1

COHFtGUl!.llttOH ' 2

COH'IGUR~TION a 3

CONFtGUR~TION ••

PRI~"PLIrIIR COKFIGru~TION ' 1

PREAMPLI 'I ER CON'IGUR~TION ' 2

Table t . Tabular form of 1/16 s ix antenns syslem configurations diSCI.Jssed.

Don·' Spend Yet

A mast-mounted preamp prob
ab ly isn' t necessary if a station
system fits with in the above
parameters. Mosl oftoday's ama
teur VHF equipment uses low
noise, hiqh-qain devices in the
front-end and mixer stages that
easily overcome modest line
losses .

Stacking antennas is another
easy way to improve the overall
gain of a system . Consider that
transmission line losses at 432
MHz with 9913 amount to 2.5 dB
per 100 foot run . This can be
made up just by stac king two
matched yagis.

Configuring a Preamp

If the operator must run ex
tremely long feedlines above 144
MHz, a mast-
mounted
p reamp
hel p s . It ' s
bes l 10 use
two separate
l ines with a
single SPOT
relay at the
antenna .
Low-loss ca
ble such as
1/2 " o r ,, ~

hard li ne i s
used lor the
transmit leg,
while a
length 01
9913 or even
8124 can be
used on the
receive leg ,
with t h e
preamp situ
ated just after
the relay .
This scheme
offers a great
deg ree of
p rotec tion,
since the re
lay is usually
wired " hot "
during re
ceive . When
power i s
switched off,
the preamp is
c u t of t he
line.

Using two
feedlines as
above allows

VHF and UHF Operation

Number 28 on your FeedbKk CIOn:!

ABOVE AND BEYOND

Pele Putman KT283353
Fieldstone Dr.
Doylestown PA 18901

To Mast-Mount o r Not
to Mast·Mount

Thinking ofspending a lew hun
dred dollars and ins/ailing a mas/
mounted preamplifier for one or
more VHFIUHF bands? Read on.

What Transmission Line?

The contemporary VHF opera
tor can choose from a wealth of
transmission lines. He can equip a
station with everything from inex
pensive RG-58/U-size cable all
the way up 10 1/2~, "~ and 1 ~~

hardline-even flexible waveg
uide, if he can aHord it! However.
much of namoom must compro
mise between cost and perfor
mance ... and cost usually wins.

Belden 9913 is a retatively inex
pensive cable that has made it
much easier for new hams to be
active on the higher frequency
bands with modest power. Belden
9913 has its limitations, such as
its remarkable ability to absorb
water if not properly water
proofed. but there's no debating
its excellent low-loss characteris
tics, especially at 432- 1296 MHz.
Ha!l-inch baroune retails at over
$1 per foot, and " " line at over $3.
Belden 9913 looks very attractive
at under .50/foot.

Since my cable runs are fairly
short (65 feet or less). I've put
9913 into service on every band
except SO MHz and 2304 MHz.
(On 6 meters, 8214 foam is more
than adequate at about 1.5-dB
loss per 100 feet. On 2304, I've
used a 35' piece of Heliax with
9913 pigtails to a loop yagi.)

Based on portable contest ob
servations and tests performed
here. it appears that , for most sta
tions:

. running 500 watts or tess;
• on 432 MHz and below; and
•with up to 100 foot cable runs
Belden 9913 is the best balance

between cost and performance
provided the operator installs the
connectors properly and the line
is completely waterproofed . At
power levels above 500 Walts (de
pending on frequency) the line
may flash over, especially when
moisture is p re sent. Feedl ine
jesses start to pile up, too . with
lengths over 100 teet.
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Coming Atlractions

In the next two months, I will go
into detail about my experiences
w ith the LMW 2 304 MHz
transvener kit, which has just
been completed. This unit con
sists of 6 separate ooards- Uni
versa! Local Oscillator. Receive
converter. Transmit converte r,
144 MHz IF amplifier. Low Noise
2304 MHz preamplifier, and 2304
MHz Power Amplifier. Rather than
do a typical product review. I will
go through the assembly of each
board so readers can benefit from
the trial and tribulations encoun
tered alOng the way.

The LMW kits are an inexpen
sive way to get active on 903, 1296
and 2304. The circuits are fairly
simple and in most cases. easy
to align ere put on the air. There
are tittle tricks, however, that a
builder needs to be aware of in
order to complete the project sue
cess tuuv . I hope that th ese
columns will do just that. Perhaps
readers may want to try their
hand at assembling one of these
kits in time tor the summer . . .
Unti l next month. see you Above
and Beyofld!BI

II 's publ ished by the RSGB
(Radio Society ot Great Britain)
and available in the US through
the AAAL and other book-by-mail
services. The book is written in
an easy-to-read style that con
tains a wealth 01 technical infor
mation , including an excellent
section on wave propagation . A
thorough d iscu ssion of tropo
spheric enhancement is pre
sented. 1t also touches on weather
terminology such as dew point, re
tractive index, and adiabatic proc
esses.

There is a wealth of circuits. Al
though most of the components
specified are 01 European nomen
clature (such as AF transistors),
tinkerers should be able 10 trans
pose to the more common num
bers found in North America .
Among the circui ts are lOw-noise
preamplifiers, converters, and a
co mplete 144 MHz multimode
receiver. There are also transvert
er. transmitter, and power amplifi
er circuits. There's also a large
section on VHF and UHF antenna
arrays.

Sections on microwaves. space
communications and test equip
ment round out this book , which
gives new meaning to " 10 gallOns
in a five-gallon hal." The price
is very reasonable , and it's an
invaluable reference . Do yourseH
a favor and pick up a copy.

Final Words on Preamps

Use the best affordable receiv
er. erect the highest gain antenna
that space and budget will allow.
and select the jowest-oss afford
able feedline. Only after the se
three paramete rs have been
considered shou ld one mast
mount preamplifiers for additi on
al gain. Properly installed, anten
nas and feed l ine yield years
01 trouble-free service. No met ter
how careful a ham is with a mast
mounted preamp, it can still blOw
c ut from lightni ng and power
line transients . Who wants to
climb up a tower during a nice tro
pe session to make preamp re
pairs?

Curl up with a Good Book

The VHF;/UHF Manual . edited
byG.R. Jessop G6JP. is an excel
lent source of rerererce material
for today's VHFIUHF operators.

output, system performance oi
lers something close to reciproc
ity-the staten I can hear can also
hear me.

Runn ing a simple GaAsFET
preamp at the shack of about 10
to 12 dB with a 1 dB noise figure
makes it somewhat easier to hear
those stations just above the
noise level without much addition
al noise. On the other hand , in
stalling a mast-mounted preamp
prObab ly requ ires a boost in
out put power leve ls to almost
200 watts (about a 4 .5 dB in
crease) to realize any benefits.
Otherwise, I'd be hearing and
calling stations that might not re
spond. A more worthwhile im
provement is to stack a pair of
these yagis to pick up another
2.5-3 dB.

9913. Let's calculate the overall
gain.

This antenna indicated 21 dB of
gain on the test range. The leed
line incurs 3.9 dB 01 loss, leaving a
net gain of 17.1 dB. The SIN de
grades by about 4 dB (1 S-unit) at
the LT-23S. With 60 to 70 walls

" Who wants to
climb up a tower during a nice

tropo session to make
preamp repairs?"

S-units in the fourth configuration
over the first-and no preamp is
used. (At this point, an outboard
preamplifier enhances signals at
or below the threshold noise level.
With an 18 dB preamp and 100
feet of 9913 on the receiver line,
those signals improve as much as
2 S-units above the ncise.]

I 'm FB, You 're FB

In my system , a Tonna 55-e1e
ment yagi feeds about 65 feet of

reduced in ellect from 6 to al
most3dB.

Using )I, ~ hardline further re
duces losses by 2.5 dB. This
fourt h system now approaches
17.5 dB-only .5 dB worse than
the preamp configu ration . There
is an improvement of almost two

, A ~ .. s.-",_..._-
Cool. __""'\I-B , pvc C-"'O
2 .....SpK ""'O-l'OOO,"--R_".o' eo...,"11

1I......ng r..",.." . • , .. .A ....''''., W""" G H.,_
S,..' W" O, Cop"", ",""",,.
to< L ow.. fl..,,,..... .........-"_'"8 t~ .... HollO" c.._
S_. lIo.. W_
f ..__" eo...
~,~

EI..:;lrlcal
....__ 5(J W ..

,,_. 11_ "a-~ -.._ - -"",..
5<>00<_T_..-

See Us At Dayton

S MILEY ANTENNA cc, INC- _u. CRESTA IIEIGHTS ROAD h CAJOti. CA~1

e::.tCU: 274 ON READ£It SOI'V1CE C4RO

~. line. Hardly cause lor a masl
mounted preamplifier!

Some Microwave Non-Preamp
Configurations

At 903 and 1296 M Hz, there are
many options 10 juggle. Anten nas
are physically smaller and stack
easier to achieve additional gain.
On the other hand . feedlines are
iossrer and noi se figure becomes
more crit ical. Lei 's took at some
configurations.

The first conl iguralkm is a 1296
MHz station constructed around
the SSB Electron ics LT·238
traneverter. which has a GaAs
FET front end with tow-noise
figure (under 2 dB). A sma ll 23-el
ement Vagi with 18 dBi gain is
selected. If conventional AG-8/U
is selec ted for a tee-teet run,
reeoune losses approach 10 dB
substant ial ! Sy stem gain is
thus 8 dB.

In the second configuration,
9913 cable replaces RG-8IU . The
losses in tnat t O().foot run now are
reduced to about 6 dB bringing
the system gain up to 12 dB.

Let 's replace the 23-e lement
antenna with two stacked models
in a third configurat ion . The
system net gain is close r to 15 dB,
and the prev ious losses are

, I I I I
•• • • •• •• .. • • • • ..

• • •• • • .. •• • " "

I L,'!' I I I I....._ .rom
136-17. ""liZ "."' ''"'

FOR DEALER CALL 619 579-S916LOCATION

MQuality through Technol ogy"

THE SMILEY ANTENNA CO.
THE HAND TUNED PERFORMANCE SYSTEM

FEA TURING PORTABLE RADIO SIMULA TION TUNING

•

•
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Latest in Digital Hamming

most commercially produ ced
TNCs, doesn't do at all.

1200 Hz and 1800 Hz are the
two modulating tones for the
MX-519. The tete! bandpass re
quired extends from about 800 Hz
to 2200 Hz. This signal is very
compatible with radios designed
for voice operation (ei ther FM or
SSB). A TNC designed using this
modem would be much simpler
and probably cheaper than exist
ing TNCs. Kantroni(:s began to ct
fer this modem as an optiOn on
their products. If you're interested
in this modem I will have a con
struction article featuring it in a
future issue 0173.

The demodulator in the MX-519
chip is a relatively ordinary FSK
demodulator. Th is means you
must give up about 3.9 dB in per
formance (the SIN ration must be
3.9 dB greater than the theoretical
minimum for a g iven bit error
rate). Th is, on the other hand ,
makes the MX·519 compatible
with ordinary FSK modulators if
they 've been set to a shift of 600
Hz (1200 Hz and 1800 Hz tones).

The MX-51 9 is a real winner on
10m HF and with NBFM radios. All
of the rad ios I evaluated last
month should work well sending
MSK data. The narrower band
width required by MSK pretty well
does away with the EO problems
in the radios.

fifter's passband, or come up with
a more eff ic ient m odu lation
scheme. I've seen the COs1 of fil
ters, especially those designed to
minimize group delay and I'm not
willing to double the cost of the
radio. I also want to continue to
send data at 1200 bauds or faster.
This leaves me with one option: a
different modulation scheme .

There are alternatives to FSK.
Minimum Shift Keying (MSK) is a
special case of FSK. MSK is char
acterized by a shift exactly half the
baud rate (600 Hz lor 1200
bauds). The biggest advantage of
MSK is its greatly reduced band
width requirement. (The reason
for this has to do with the phase
relationship between the modulat
ing signal and the carrier.) Where
FSK has an efficiency of about 0.5
bpslHz (it takes 2400 Hz 01 band
width to get '200 bpS), MSK has
an effICiency that approaches 1
bps/Hz. Because of this, you need
only slightly more than 1200 Hzol
bandwidth to send 1200 bps. The
reduced bandwidth requirements
make the signal fit very nicely into
a 2.4 kHz or even a 1.8 kHz wide
filter . This is even an advantage
when used with an N B FM
transce iver. The narrow band
width 01 the modulating signal
tends to minimize the equalization
problem. This is a monumental
improvement over the Belt 202
type modems.

There are MSK modems avail
able lor amateur packet radio.
The 56 Kbps modem designed by
Dale Hetherington WA40SY gen
erates an MSK signal and re
quires only 70 kHz to send data at
56Kbps.

There are switch settings and
minor component changes that
will allow this modem to operate at
speeds as low as 9600 bauds
where the spectrum is no wider
than a conventional NBFM voice
signal. But what do we do on '0
meters and with our existing SSB
radios? We use the MX-COM
MX-519 modem, of course.

Ic ing on the cake

It's possible to adjust existing
TNCs that use the Exar 2206
modulator and 2211 demodulator
(TNC-' and TNC-2 compat ible
TNCs) to be more or less compat
ible with the MX-519. It won't be
as good as an MX-5,9 talking to
an MX·5'9, but it will work. (It' s a
shame that the 7910 World Chip
modem isn't compatible with the
MX-519). Simply adjust the 2206
modulator to generate a , ,200 Hz
low tone and an 1,800 Hz high
tone . The 221 1 is adjusted to have
a center frequency of 1,500 Hz
instead of 1,700 Hz normally used
for Bell 202 compatibility. That's

MX-519 Modem all there is to it! I will report back
MX-COM, tnc.. o f Winston - next month after we gather some

Salem NC, produces the MX-519, more performance data.
a one -Chip 1200 baud ayn - A$niceaslheMX·519 is, it' s not
cnrorcus MSK modem. This Chip perfect. In many cases it's not
offers everything you need for a possible to give up the extra 3,9
synchronous packet modem. It dB of performance. There exists
provides tran smit and receive another modem for packet radio
clocks, eliminating the need for a that has failed to receive the note-
divider chain and a state machine. riety it deserves. I speak of the
It also has a carrier cerect circuit TAPR/AMSAT Binary Phase Shift
that does a first-class iob of differ- Keying (BPSK) modem. The
entiating between DRN and a BPSK modem was designed to
valid signal. This is something the receive data from the satellite
7910 World Chip modem, used in F().1 2. Satellite communication
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your rad io link to appear to be
a piece of wire between modulator
and demodulator with nothing
added or removed from the signal.
Every amp lification or equal
ization stage reduces signal quali
ty to some degree. Anon-linear
ampl ification stage or an improper
EO stage is a serious problem.

Modem Alternatives

Let's face it, using a Bell 202
modem with an NBFM radio is
not very efficient. The 202's signal
spectrum taxes the capacity of
the radio 's audio channel. We
then use 12-15 kHz of AF band
width to transmit the signal-and
all lor a measly 1200 bitS/second.
There has to be a better way.

The first thing we can do is stop
using NBFM radios and begin us
ing linear (SSB) rad ios. Hams
have been doing this for a long
lime in HF packet and RTTY.
There's no reason why we can't
do it on VHF and UHF as well.
There are manifold advantages to
transmilling the modulating signal
directly (baseband) over sending
it as an audio suocarrter over FM.

Rrst, you save many kilohertz
of bandwidth. Second, linear re
ceivers produce a better SIN ratio
under weak signal conditions than
do FM receivers because 01 the
FM threshold effect. This means
that SSB allows us to fit more sta
tions into a given amount 01 spec
trum and we will not need as much
power than with FM. It's not un
reasonable to replace a 10 watt
NBFM link with a 100 mW SSB
link.

We could continue to use 1000
Hz shift FSK (Bell 202), but that
poses problems with most of the
available SSB transceivers. Most
SSB transceivers have a 2.4 kHz
wide filter designed to pass a com
munications-quality voice signal.
Wh ile this may appear to fil per
fectly (2,400 Hz wide signal in a
2,400 Hz wide liIter) the fly in the
ointment here is nonlinear group
delay. This means that signals
near the edge of the filter's band
pass propagate more slowly . This
ca n di stort th e signa l. Most
modems can tolerate a small
amount of this distortion but prob
ably won't work with the amount
that would occur in this situation.
To make it work, we need 10 do
one of the lollowing: reduce the
baud rate and the shift, widen the

Brian Lloyd WB6RQN
19200 Tilford Way
Germantown MD 20874

Letters, Equalization,
and Modems

WA61GY Letter

Thomas Allen WA61GY sent me
an inleresting letter. Tom worried
thai a properly equalized radio
may be incompatible with a radio
where the TNC is attached to the
mike and speaker jacks, Tom also
worried that removing the MF-l 0
and its bandpass characteristic
would also degrade packet radio
system performance .

Tom is right to be concerned.
About equalization. it's very im
portant that the demodulator du
plicate as closely as possible the
modulator output. This occurs on
ly il the radios use the same equal
ization, and that is very unlikely
(see last month's radio evalua
tion). By bypassing the trouble
causing stages in the radio, t.e.
the clipperllimiterllowpass utter in
the transmitter, and the receiver
audio stages, you know your start
ing point.

Modems c learly work , albeit
poorly, with improperly equalized
radios. II they didn't, most packet
radio enthusiasts wouldn't be on
the air at all. It would be nice if
everybody took the time to ensure
that their radios are properly
equalized . It would be even nicer il
the radio manulacturers consid
ered packet to be a legitimate
mode of operation , and design
their radios accordingly.

MF-l0 Filter

A bandpass filter ahead of the
XR-2211 is desirable but that 's
not all that the MF-1 0 does. De
signed also into the MF-10 is an
EO curve meant to boost the high
tone by approximately 6 dB rela
tive to the low tone . Since the XR·
2211 is very sensitive to level dil
ferences in the tones, this high
boost probably does more dam
age than out-of-band noise result
ing from no bandpass !ilter. II you
have the design capability to co r
rect the EO curve of the MF-1 0
filter, send your results to me so I
can publish them here.

The simplest eccrcech-c-tne
fewest components between the
modulator and the demodulator
is the best. What you really want is



enthusiasts face the problem of
limited power budgets available
on most satellites, which do not
permit high transmilter power.
The difference must be made up
in the receiving system, so every
dBcounts. The BPSK modem was
designed 10 eke Ihe last ounce of
performance from a run-of-the
mi ll SSB radio. Its perform ance is
within one dB of the theoretical
maximum performance.

Anything that works this well in
space can be used here on Earth.
Several hams were working on
tne problems 01 moving pac kets
around the state 01 Alaska . Parts
of Alaska are somewhat inhos
pitable. Planting a digipealer on a
mountain top is a serious exer
cise. These hams were experi
menting with meteor scatter prop
agation as a possible solution to
the problem (there is a continuous
rain of small meteors that provide
weak but reliable paths lor many
seconds out 01 every minute).
They found the modems in the
TNCs to be totally useless lor this
a nd t h e K9 NG 9600 b aud
modems were not much better.

Tom Clark W31Wl visited Mike
Rice Kl7YV and just happened to
have a pair of the then-exper
imental BPSK rrocems. Tom and

Mike set up a test on 10m using a
Yaesu FT-980 and a Ken wood
T5-940 . They performed the initial
tests at lull power over a 2(Hnile
path that was not line-of-sight. As
they determined that the channel
was a good one, they began to
reduce the power output Irom the
tran smitte rs . They fou nd they
could maintain reliable communi
cations using only 2 to 3 mW of
power. Tests of the lockup time
showed that they needed a value
01 10 to 20 ms for TXDELAY (the
time between act ivat ion 01 PIT
and the beginning of data trans
mission). Contrast that value with
the 100 to 200 ms needed by most
NBFM radios an d Bell 202
modems.

The modem does have one ra
ther clever bit of engineering. The
dernooctator generates a DC off
set voltage when the carrier signal
is either high or low. A comparator
circuit recognizes this offset, and
activates the Irequency upfdown
control lines available at the mike
jack 01most of the current crop of
SSB transceivers. This terms a
digital AFC for the radio . This is
primarily in tended to permi t
hands-free correction 01 Doppler
shift as a satellite moves across
the sky, but woocs very well when

used to provide correction for off
frequency stations while round
table operations are going on.

II you are interested in experi
ment ing with the TAPR/AMSAT
BPSK modern ii's likely to be with
in your reach. TAPR sells a com
plete kit less enclosure for $100.

"The MX-519 is a
real winner on

10m HF and with
NBFM radios."

This includes everything you need
for both terrestrial and satellite
experimentation. This modem is
designed to ptug into TNC-1 or
TNe-2 compatible device. Other
types of TNCs should work as well
if they have some sort of connec
tor that allows external modem
attachment.

Software Modem!

Tom Clark W 31WI and Bob
McGwier N4HY have been work
ing on a project involving the use
of the newdigital signal processor
(DSP) Chips. A DSP is a very fast

processor that allows replace
ment of dedicated analog compo
nents with a DSP and some soft
ware . The DSP proposes to do lor
modems what the microprocessor
did lor dedicated control circuitry.
Remember what rigs were like be
lore microprocessors?

Tom and Bob have been work
ing with an experimental board for
PCs that permit s construction (in
software) 01 many different types
of high-speed repetitive process
es. So far Bob has constructed a
number 01interesting modems in
software. Bob has implemented
FSK, MSK, and PSK modems
ranging from 1200 to 9600 bps in
cluding most 01 the commercial
modems in the CCIIT book. They
are working on a newer, faster
board to permit construct ion 01
9600 bps and faster modems that
can work with our existing crop of
radios (they use adaptive equal
izat ion to automatically correct for
the poor equalization buil t into our
radios on a radio-by-radio basis).

If you think you might be inter
ested in the software modem pro
ject, contact Bob McGwier N4HY
for more details. His address is 15
Cherry Brook Road. East WindSOf
NJ08520

Until next month.

•

Table 1. Measured and expected antenna gain figures for the listed HTantennas, relative to
a 'h-wavelength HT antenna,

Standard
Stout Rubber Helical Full-size
Helical Duckle 14-wave 14-wave Va-wave

Measured - 9 dB - 6dB -3dB -3 dB -OdB
Expected - 8 dB - 5 dB -3dB -2 dB -OdB

frompage26

tenna. One may expect the lull-size V. -wave
antenna, also tested here, to radiate more effi
ciently than the extended duckie. but the ave r
aged results didn't show a difference.

On-the-ai r testing gave similar result s. with
no decemabie differences between the two
antennas. There were a few instances when
the extended duckie and the V.-wave antenna
outperformed the stock antenna, when keying
a repeater in a fringe area. Even in thOSe cas
es, the longer antennas only made the signal
less "scratchy."

Va-wave

This beast i s 41 -~ inches long when
extended. It collapses to 8-* . , The base
section without the rest 01the whip gave an
SWR 01 over 3: 1. On the air, the va-wave an
tenna's performanc e was otlen amazing. A
signal marginal on the stubby or stock anten
na often was full-quiet ing on the w -weve an
renne. There were simi lar reports on the trans
mit side in a number of insta nc es when
allempting to use repeaters some distance
away.

This antenna can make the difference be
tween working someone and being lost in the
noise. A ham won't want to carry this antenna
around anywhere whi le fully extended,for fear
of eventually damaging the radio's BNC con
nector or the antenna itself on some low-hang
ing object. This is less 01 a problem than
with some of the *, -wavelength antennas on
the market, but it is still a reasonable concern
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with an anten na approximately 3-1h feet

long. 1

Summary
,

The " best" antenna here is defined by the
ham's situation. For example, in a moderately
large :metropolitan area with numerous re
peaters nearby, me stubby version will be a

"The 'best' antenna
here is defined by the

ham's situation."

good choice-more than adequate perlor
mance in a smaller package.

Now for the helical V.-wave and the full
w-wave. These are lor the ham who lives in
a lringe area of a repeater 01 interest and

just doesn't quite make it with the standard
antenna. Both are noticeably larger than the
stock antenna, but are not so large to create a
hazard .

The more rural ham who doesn't want to be
tied down by a fixed outdoor antenna should
consider the w-wave. They're greal for oper
ating at rest, but are often too clumsy for am
bulatory operation. They are the most expen
sive of the lot , but they offer a significant
improvement in signal strength over a stan
dard rubber duckie.

A parting comment with any of these anten
nas, if conditions are marginal, make sure to
hold the antenna vertically. Antenna gain can
drop up to 20 dB from the verticalto the hori
zontal posttion. It isn 't uncommon to see a
ham tilt his HT a considerable amount away
from true vertical when holding the radio to his
face. Even a 3O-degree angle can make a
change in signal strength that is greater than
the differences seen when switching between
the antennas described herem



C.LB B.E\.I RONICSJNC.
151 Commerce Pkwy., Buffalo, NY 14224

716·675·6740 9 to 4

HIGH PERFORMANCE
PRESHECTOR·PREAMP

Typica l reiecnon:
:t600 Khl@1 44 Mhz: -28dB
:!; 1.6 MhI@220 Mhz: - 40dB
± 5 Mhz@450 Mhz: - 50dB

Dept H,

I •
I •

The solutiontomost interference. inlermod ,and desense
problems in AMATEUR and COMMERCIAL systems.

• 40 to 1000 Mhz - tuned to your frequency
• 5 large helical resonators
• low noise - High overload resistance
• 8 dB gain - ultimate relection) 80 dB
· 10 10 15 VOlts DC cceratcn
• Size - 1.6.2.6 J( 4.75" exc.connectors
• FANTASTIC REJECTION !

Price - CAl l bipolar wlRCA jacks
Connector options: BeN $5, UHF $6,

N $10
SUPER HOT! GaAs Fel option $20

• for uansceeers and repeaters - AMo\TEUR arid COMMERCI AL
• AulO1T1i1hC ope<ahon - iIlllustac»e Sj)llll(l and ampMude
• Small sUe - easy IlIslalLill00n - 1 to 1~ YOIlsllC
• 8 selel:WlIe. replOllf_ble mes~ . Ndl UP 10 2 IllIII IOnQ
• Wncl. tested. ¥Ill~ oMtt1 rtU' messJge(s)
~ 11).1 - $4995 ModIlIID-2 fII2 kilO IIinule bmer · 56995

We ollef. c:ompIeta I.... 01 tr_t., and.__ ""ps
...., synl-..... 101' amalew.nd .,.".,....cial .-

A..",esl our If" cat.lotl· ,ulo.. $2 for UPS 1It'Pf1U'9 ' U n l. U <t1 . nd VISA __

CIACt.E 11 ON AEolDEA SERVICE C" RO CIRCLE 2 95 ON RUDER SlRVICE CARD

PAKRATT - Model PK·232

PAKRATT- Model PK-64

SELL·TRADE

'HONE (605) 886·7314
fAX (605) 886·3444

For corn rnouor e C-04 Users
II

PK-64 with HF Modem
with ASCII ,Pack~t,Baudot ,CW,Amtor

Now only $139 .95

New & Reconditioned

HAM EQUIPME NT
Call or Write Us Today For a Quote!

You 'll Find Us to be Court~'Ous. Knowledgeable
and Hunes!

" AMERICA'S MOST IILlABU 'MAnU' UOIO DEALEI"

STORE HOURS;
t·s ' ,M. ICn)

M_At _ flIN I
Ol'IMIATUlNlS

_ ' , ! ' .M, ICsn
(:Iono

WIIOAfi l lOOl,OAfi

182 N , Maple
P.O. eo.. 7J

Wiltertown. SO 57201

Y O UR H AM DOLL AR G OE S

F URTH ER Ar .. .

CALL OR WRITE FOR SPECIAL QUOTE

,"me" ,( comes 10

FA ST DELIV ERY ""ONEST DEALI NG a":l
PROMPT DEPENDABL E~~ac~· ..c

We dO" I ,,,51au vemse ,! - ·... E GI~E IT'

CAll US
NOW!

- WE SERVICE WHAT WE Sell
Af A ee toeo teem NyI:'
AI UI( v Bencher oercro/ Dettu Palomar
hm€'ntr Ofl BI rd xantromcs neno Canooor
!"~'11 r- hf'f' ol Butternut KDK/Encomm Rom
....rno Scrot v Centuoon KlM Tetex/uvaam
Ar::ennJ CfS Larsen Ten -Fee
Spec ial ists Cusncrart ~J tno-kenwcco

As tron Datwa Mirage unaotua/Revco
B & W Hustler Mose ley vaesu

"""'U WJaf~ltl.
In 1937. Stan Burghardt (W\i')I T), because 01 his Intense interest in -u.

amateur rad io , began selling and servicing amateur rad io equipment
in conju nction with his radio parts business, We stand proud of ttns
long-last ing tradition of Honest Dealing, Quality Products and
Dependable " S-E-R· V-I-C·E"!

Above a/l, we lully mtend to carry on this proud tradition wilh even
more new product lines plus the same " fair" treatment you've come
to rely on. Our reconontcnec equipment is of the linest quality wllh 30.
60 and even 9o-day parts and labor warranties on selected pieces ,
And always remember:

Write today for our latest Bulletin /Used Equipment list.
alleLE n ON READER S(!tVIC[ CARD
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QSLs,,.,,...
Cilll b, , iliff R"''''"''" ....--...
Wt dtlivn, by I' il m you' limt

_", UW1 Quanlit, N..,Da, 1nc! Day
KA7MOX 100 $ 19.'5 S IUS

100 $19.'5 SH. ' S
~.. su .,s sn.'s

1971 N Oot ...,. Im ( AnunnasW t st
Pltwo. UT 1oIl'J04--2133 (301) 37..· 1034

Ne xtIray

CIACU 263 ON REA DER SERI/ICE CARO

....... a.. n ....at .... _ -...,.
M>a &'fa M~ ....~t. .. _ • •

8{'THE PX SHACK Inc.
52 STONEWYCK DR .
BELLE I.lEAO. N.J.

(201) 87' - 6013 0850 2
HOU~S : I OAIroI -3P IroI ORDERS

7PI.l- IOPIroI TECH .

ANT NNAS
50-5.1 109 432- 4x2 1H 456
50-711 TBE 220-5,1 55
144- 411 55 220-1,,1 81
\44-2x4 67 220-1911 129
144- 2x9 III 902-2311 67
14'- 9porf 77 902-4x23H 365
144- 9Iix 75 1296 -23, 1 67
144-13, 1 83 1296-4x23H 365
144-17,1 129 1255-23ATV 57
435- 911 67 1296-55,1 99
435- 1911 77 1296- 4x55H 489
432- 210X 92 2304-2511 89
438-21ATV 92 POWER DIVIDERS
435- 2x 19 85 144,220,432,902

1296, 2304mHZ

TRANSVERTERS
MICROWAVE MODULES

~I.lT50/ 1 44 20w 2m u . 489
1.lt.4150/ 28S 20w 28mh z I.F. 489
MMT1 44/ 28 lOw 28mhz I.F. 259
MMTI44/ 28R 25wGoAsFET/ D8t.4 489
I.lt.4T220/ 28S 15 220-2S 279
1.l1.l1432/ 28S 10 W/OSCAR 369

CIRCLE 3D4 DN READER SERI/ICE CARD

CIRCLE 38 ON REAOER SUI/ICE CAlli)

CIRCLE 29 ON READER SERI/ICE CARD

----,-_ ._- --_.-....._--_.- .._ _ '-. - "......_ ... .._.·_"O'_'n _ . .-. _ .........., " -,.. _.-. ''' '
"'.' " . , .-.0 OJ • _ •• • ••• • , . , •• , _

_ _ """' . " ' ._ M ' ' _- ,. ' _ ... . ,,,._ -_ ' --._ ,... - ,..-
_ " ' .. _ ._ -.ro " .. •. __.. _ _._ .- , -..._ _-_ ....._- ......_._.__._--

FORTHE 8EST IN UNEARAMPUAERS, ANnNNATUNERS,
TRAHSCEIVERS. MmRS ETC. REI'LACfMENT PMll, FAC
TORY SERVICE, NEW PRODUCT INFO. DOMESTIC, INTER
NATIONAL DEALER INOUIRIES INVITED.....,
E.1lIcl1 ." U
IIY t1S1l, UUn"n.".
51&J531.n2ll

..... JI _ "'lUl'U Y

16081 643·3194

E.H. YOST & CO.
EVERETT H. YOST KB9XI

7344 TETIVA RD
SAUK a TY. WI 53S83

ASK FOR OUR CATALOG

CIRCLE 112 ON READER SERVICE' CARD

SYNTHESIZED
SIGNAL GENERATOR

MAOE IN
USA

•eov... 100 MHt 10 199,9llI1 MHt In 1 ~Hz steps ...i th
ttIun\Owh••1 dlel • Accu.acy . 1_ 1 ~rt per 10 mil
IIon . t .1I frequant;_ . Inl""" Flo! IIdjuSlabie from
0 10 100 kHz .l . 1 ~Ht '111 ' External FM inPUI .e.
cepiliooea orYOlea ' $pure and noi.. . 1 leu' 60 dB
below c.me. · Out pul adJu.table f.om 5-500 mV .1
50 Ohm. ' <»e••tel on 12 Vdc @ 'I> Amp ' AYIII .ble
fOf lmmed ll t. d11 I1Y111ty • $429,95 dolllWlfed • Add-on
.ec..eoneo Iy. lli ble 10 e.tend f.eq rl nge. add infI
nite lMOIullon, AM. and I pr.,;islon 120 dB . ttanu.
lor ' Call Of writ. lor deta;". PIIone in your Ofder as
fast COD Shipmant.

VANGUARD LABS
196-23 J l m.lc. Aye.• Hollis. NY 11. 23

F'tlant ' (718)466-2720 Mon._Thurl ,

' T h er e's No Better 10
Meter or CB Antenna Made"

Jo Gunn Enterprises
Route 1 . Box 383

Ethelsville. AL 35461
12051 658·2229

Hours: Man - Fri. 10 am - 6 pm (CST)

; A~I
A o:§ JO~ ,,-

~GUNN~ <,
~, _..-

e;., _ · s ~ s oe.

v.~ 0 l'S '*__._f.""""
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HO' . , . V.rt S• • • " " ..
10·25 DB
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"000 PEP

>fe'll'" •• , _w_ .0 ....._...... .-.-
~T"""',,~_,ft..... Tot>o"ll

....-0 2 s-oeo. Ctto. ...
C. bI•• to< II"".· ""

NEW 4 ELEMENT
, 0 M ETER 8EAM
NOW AVAILABLE

Call or Send $2.00 for Com plete
Cata log and Pricin g of Antennas.
(52 .00 Refundab le on 1s t Orde r.)

DEAL ER INQUIRES. PLEASE CA LL

INDUSTRIAL OUAUTY
REPLACEMENT BATTERIES

FOR COMMUNICATIONS
MickeI-Cadrn iurn.AlkaIi ne.L1th iurn.etc.

Repair Packs For
ICOM-~ . KENWOOD, YAESU.
SANTEC. AlDEN. TEMPO.

CORDL ESS PHONES...,ANQ MOREl

NEW! I.C.E. PACK '49"

.........
e;., .. " $ 0tI......-.-'_F......

'~ T.....
"- -

2000 c...... 0000 PI P

... ,~"' ' 0 ' ' ''w. ,v"' e 0 l b.

....,.,.... ' ''''', eel
GOUT·, ""<'oft- ,-__ I (cN. ... c_... .._.....

FOB CIIIIf.

ONLY

$24995
2 ElEMENT

3 BAND
KIT SPECIAL

KENWOOD TS940 OWNERS
Are you frustrated luning in SSB & CW signals
because 01the too fast main lUning rate 0110
KhZ/revolution???
Try the NEW Copyrighted Giehl ElectrOfl ics
Software Kit!!

Feature s :
- UllIn IU,,""ll ,.la0l2 KtlZlrevoluloon LSB. USB, CW & FSK
_Maon IuIWlg ra t. 01 20 KlUlrewliuloon AM & Flo!
oT.-.;I ... aulOlTWllocally il lCl'u ses *'*' !he knob
..-:l • •ce«lI 2 lunlS pe< ..c:ond to mull !he long
QSY""ut

. Spht dot CW probl"ms soIvotd
' Easy to insteU (simply remove the old IC ch ip from tIS

lIOC~et Ilnd plug In 11'10I new GMII'Il Elec:t,onoc:s Ie chip).

oCompIeIlonsIn,oo;Iiont

send check or money order for $25 to:

Giehl Electronics
P ,0. Box 18335, Cinc inna ti. Ohio 45218

CONtfNT$

" 8 Fiberglass Arm... 1 pe, White 13 ft.
" 2 End Spiders (l pe. castings)
" 1 Boom/Mut Coupler, 2 - to 2 '"
" 16 Wraplock Spreader Arm Clamp$
• 1 CUBEX QUAD Instruction Manual

(Boom and wire not included)

MK 1112 El COMPLETE "PRE-TUNED"
QUAD ONLY $299.95

2-~Of more elernen1 O...-dl.v....tlle 5end 50C (caIll 0<
stamp•• '0< com~. oel ot ClllIlo9 st>eef1.. 5Jl'lC$ & prOC"

CUBEX COMPANY
1'.0. 80. 732. AM'''n• • California '1001

f"holle. (111) 798-110& or 449-6925

YOU CAN'T SAY"OVADM 8EnER THAN '"(;UBEXM

N6KW QSL Cards
The finest QSLCards at reasonable prices.
Basic cards, map cards, cartoon cards,
photo cards and more. Your idea converted
to ink, or use standard designs. 525 i nk
colors, any type of card stock. Ph otos in
bl w or beautiful color. Have a card that fits
your style. Call or write for free samples
and details. Postage appreciated.

C huck M iller N6KW
KW Litho

P.O. Box 17390
Ft. Worth, TX 76102

(8171332·3658

CIRCLE 3 13 ON RUDEll SERVICE CARD

CIACU 235 OH REAOlll SERVICECARO
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SIMPLE AMIGA TERMINAL PROGRAM

OPEN "COM1 :300,N,8,1w AS 1
WHILE 1

WHILE LOC(1» 0
PRINT fNPUTS(l ,1);
WIDTH 77

WEN D
I$ -INKEY$
IF 1$ > " THEN PRINT /1 1 .is.

Number 30 on your Fft'dbM:l< card

RTTY LOOP
" The instructions 10 the KAM

are poorly organ ized and written
for a beginner to computers and
computer communication inter
faces, I understand that techni cal
manuals are sometimes poorly
wrillen and orqaruzed . I'll have to
accept that, but don't like it.

" The KAM has two ports, VHF
and HF, VHF is bound to packet
unless the operator removes the
wires going to the HF rig from the
HF port and connects them to the
VHF rig . Then two-meier CW and
ASCII are ava ilable . Of course,
the wires to the VHF rig from the
VHF port are not connected at this
time . A switChi"9 console would
be handy here: '

The above is a summary of
Paul's le tter. It sounds like he
worked th rough a ll h is early
problems. No doubt the folks at
Kantrcrncs. who read Ihis column,
will send me the rest 01the story!

Other Digital Communication
News

This column is on more than
just Any. II t ries to cover all
facets of digital communications
and computers.

Here' s a challenge from Bud
Barber, in Aurora, CO. Bud would
like to use his computer to read
the digital l ime informat ion trans
mitted by WWV and affiliates. I
recall an article in OST years ago
about how that information was
encoded , but can' t locate it now. r
believe that it was ASCII at some
high rate . Of course, it could have
changed since then, but anyth ing
is workable with enough informa
tion .
Anyone know about this one?
Drop me a line , and I'll put it
through to the masses!

A Decade of RTTY Col umns

Sti ll available from the dusty
stacks here is a list of past ATTY
Loop columns for reprints of the
last eleven years or so. I'll send
the inde x along for a se lf-ad
oresseq, stamped business-sized
enve lope with two ounces of
postage on it. Aeprints are two
dollars and a SASE. All three pub
lished ecce Any programs are
also avai lable, with the latest and
greatest as detailed in January,
1988, and mentioned above. And,
01 course, I make every effort to
respond to all Questions . For a
mailed response, be sure to in
clude the SASE. Electronic folks
reach ing me v ia CompuServe
(75036, 2501) o r Delphi (MAA
CWA3AJA) get all luckier, but it's
hard to send diagrams on E-mail!

Until next monthlDl
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" Any terminal
program

currently used to
access a

modem . . . will
workjust fine

with the PK-232."

Expert MSX-and he wants recut
it on AnY.

It's likely the MSX is compatible
with something here in the States,
but what? I look for Ihe readers'
input on this one, and will pass
along what terns up.

Another success story to report.
A while back. I rela ted the tale of
Paul Johnston KASFYI of Austin,
TX-the " Texas Turkey " who
wanted to get into AnY. He relat
ed going with the C-128, and run
ning a Kantronics KAM with the
computer in C-64 mode . Havi ng
used all modes except AMTOA,
he offers a lew comments.

" Even though there are several
programs on the Paclerm d isk,
only the ' Pacterm' program works
with the KAM when hooked up
with the live wires on the card con
nector as explained in the pro
gram 's instructions.

" Despite the name 'Paclerm,' it
works on CW, RTTY, ASCII , AM
TOR and packet wilh the KAM.
The other programs on the disk
work with Kantronics ' other termi
nals.

" There is no 'type ahead' fea
ture with Pacterm. However, it
does have Ihe feature 01lile trans
mission. This is handy.
The operator can record various
typed responses found in a prere
corded ' first OSO.' Just call the
file up and have it transmitt ed and
save yourself some typ ing .
Pacterm also provides for storage
of a conversation on disk.

WEND

W5LVA, of New Strawn, Kansas.
One's having trouble finding old
fashioned Teletype paper tape .
My basement is one source ! I
have about 100 rolls to send out to
anyone wanting them . This is the
old yellow paper tape, five-level
variety, as opposed to the eight
level tape the Model 33s use, II's
the narrow stuff used on Model
19s and Model 14 equ ipment. For
five bucks to cover handling and
mailing, I'll send out boxes until
they're gone. Those in the area
can jus~ stop by and lake what
Ihey need .

I hope the readership WIll inform
me 01 other sources 01 this tape,
especially Mylar-based tape.

Guy Woods WA4KCN of Nash
ville, TN, is lOOking for a term ina l
program for the Kaypro compuler
that works With the AEA PK·232.
He says that , while he has a C-64
and PK-64, AFI is a real problem.

I sympathize with Guy , With my
CoCo setup, which includes an
external bus and all kinds of cable
going in and out. AFI is worse than
on a stock CoCo. The buzzing is
often bad enough to obscure the
signal to copy, (Using the PC
clone, I'm impressed by the lack
of Chirping birdies as I tune across
the dia!.)

Any termin al program currentl y
used to access a modem will work
just fine with Ihe PK-232. I'm us
ing a " sha r ew are" program
called OMODEM, which supports
all kinds 01 bells and whistles. It is
avai lable for MS-DOS machines
on many local BBSs. Similar pro
grams, I am sure, are avai lable for
the Kaypro. Good luck , and again,
let us hear from you.

The next tette r comes from
Rodollo Frederico Dibo PY 1ACG
of Rio De Janeiro , Braz il . He
writes that his computer is a
Brazifia... computer-an XP800

Amateur Radio Teletype

Marc I. Leavey, M.D. WA3AJR
6 JennyLane
Pikesville MD 2 1208

XT to the Rescue
Spring is finally on the horizon,

and new things are blooming here
at WA3AJR . The mail' s been hot
and heavy on the January Color
Computer Any program. Many
of the readers have been typing in
the program from the magazine
li sting, and others have been
downloading it from Delph i or re
questing a copy from me. My offer
stands- to obta in the program ,
send two dollars and a sell ad
dressed , sta mped disk mai ler and
disk (or tape mailer and tape), and
I will dump and mail off a copy.

Also new and exciting at the sta
tion is a " PC-XT compatible." I 'm
impressed with both how powerful
the MS-DOS systems are and just
how well the CoCo running under
OS-9 performs! It often takes run
ning a " big system" (il one can
call the XT clone that) to appreci
ate what a well-designed littl e sib
ling can do. This gives me more
reason than ever to look for RnY
programs for the PC.

Letters Department

Last month I mentioned that
Ralph N. Della Rocca WA2STO,
01 Oakland, NJ , was looking to
make WAS on AnY. I received a
nice note from him saying that,
with ATTYers' he lp, he achieved
this goal. Congrats, Ra lph! Any
more AnYers out there want to
try lor this one?

At least a lew readers asked
where to find the " Gallo" program
10 run AnY on an Apple II. This is
an integer BASIC Apple program,
and, the last I heard, was being
offered by AEA in Lynnwood , WA,
as theirCP-1IApple-1disk, lor about
$30. Call them at (206) n 5-7373 .

Some readers are looking for
s pec i fi c i nform a t i on on the
Teletype" Model 35 . I print ed
what I could about the Model 28
and Model 33, but I so far haven't
found any info on the Model 35. I
bel ieve it's a Baudot version of a
Model 33 (ASCII), so it should be
useful on amateur AnY.

Amiga users unite ! By convert
ing the ASCII to Baudot conver
sion outside of even a simple pro
gram, as in Figure 1, the UTU will
run. Thanks, Harry!

I have a letter from Orlo Hudson
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April 29, 30, May 1, 1988

Early Reservation Information

I1AMVtNTlON is sponsored by the Da)ton Amateur Radio Association Inc .

Deposit required - Room deposit must. be paid directJy to
the hotel or motel by date shown on the confinnation form
sent to you. Use canceled check fOT confirmation.

• Giant 3 day flea market. Exhibits
• Ucense exams. free bus service
• CW proficiency test • Door prizes

Flea market tickets and grand banquet tickets are
limited. Place your reservations early. please.

flea Market llckets
A maximum of .3 spaces per person (non-transferable).
Tickets (valid all ~ days) will be sold IN ADVANCE
ONLY. No spaces sold at gate. Vendors MUST order
registration ticket when ordering flea market spaces.

Special Awards
Nominations are requested for "Rad io Amateur o f the
Year', 'Special Achievement" and "Technical
Achievement' awards. Contact: Hamvention Awards
Chainnan. Box 964. Dayton. ON 4540 I.

Ucense Exams
Novice thru Extra exams scheduled Saturday and
Sunday by appointment o nly. Send fCC fonn 610
(Aug. 198 5 or later) - with requested elem ents
indicated at lop of form. copy of present license and
check for $ 4. 35 (payable to ARRLfVEC) to: Exam
Registration. 8830 Wlndbluff Point Dayton. ON
45458

$--
$--

$--

$---@$16.00··

I1WlLlliIDx
@ $8.00'

llantventlon Video
VNS video presentation about the HAMVENTION is
available for loan. Contact Dick Miller. 2853 La
Cresta. Beavercreek. ON 45324

1988 DeadlInes
Award Nominations: March 15
Lodging: April 2
License Exams: March 26
Advance RegjstraUon and banquet:

USA · April 4 Canada- March 31
Flea Market Space:

Orders will not be processed before January 1

btfonnation
General Information, (513) 433-7720

or, Box 2205. Dayton. ON 4540 I
flea Market lnformatlcn: (5 13) 89~871

Lodging Information: (5 13) 223-2612
(No eeseiveuons By Phone)

Lodging
Reservations received after Housing Bureau room
blocks are filled will be returned along with a list or
hotel/motels located In the surrounding areas of
Dayton. The reservation will then become the
responsibility of the Individual.

-----._--------,

Admission
(valid all 3 days)

Grand Banquet
Women's Luncheon

(Saturday) @$6.75
(Sunday) @$6.75

flea Market $23/1 space
(Max. 3 spaces) $50/2 adjacent
Admjssion ticket must $150/3 adjacent $ _
be ordered with flea market. tickets Total $ _

• $10.00 at: door •• $18.00 at door. If available

Make checks payable and mail S.A.S.e. to -
Dayton Hamventlon. Box 2205. Dayton. ON 4540 I

City State __ Zip _

Advance Registration Fonn
Dayton Hamvention 1988
Reservation Deadline - USA-April 4. Canada-March .3

Name ----l

Address _

--

( IM er 6 pm

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

Mai l to - Lodglng,Dayton Hamvention . 1660 Kettering
Tower, Dayton. ON 45423- 1880

Rooms, [ I Single () Double (1 bed. 2 persons)
[ ) Double Double (2 beds. 2 persons)

Lodging Reservation Fonn I
Dayton Hamvention - April 29. 30. May I. 1988 I
Reservation Deadline - April 2. 1988 I
Name ;g I
Address ~ I

--- ~ ICi ty State __ Zip v'

~ IPhone •

Arrival Date ~ I
( lBefore 6 pm ~ I

Departure Date I

I
I
I
I
I
I
•

-



PARAGON
• Full Featu red Synthesized

HF 'trenscetver
• General Coyerage Receiver
• 100w Output
• SSB, CW, FSK, Optional FM
• 62 Programmable Memories
• Macte In USA

Il::onc:epu
VHF/UHF
AMPS

IC·761

• 'reo-or-The-Line High Performance
HF 'rrenacelver

• Butlt-ln Power Supply
• Built·ln Automatic Anlenna Tu ner
• SSB, CWoFM, AM, RTTY
• 16().1Om General Coyerage Receiver

AUNCO

ALD·2
• Dual Band MObile

140-149.995 MHzJ 440-450 MHz
• 21 Programmable Memories
• 25 Walls Output on Both Bands
• Loacted with Extra Features

tu]IICOM!

• TwoAllordable
Radios in One

• 2m/440 MHz Handheld
• 5W On Both Bands
• Ten Memories
• Mulli·Scan Systems
• Ballery Saver

FT·727R

Fl·767
• HFIVHF/UHF Base Station
• Plug·In Modules for

6m . 2m , 440 MHz
• Loaded wun Features

the
HAMSTATION

P.O. Box 4405
220 N. Fulton Ave.

Evansville,lN 47710

Store Hours
MON·FRI: gAM· 6PM

SAT: gAM· 3PM
CENTRAL TIME

SEND A SELF ADDRESSED STAM PED
ENVElOPE (SASEj fDA NEW AND USED

eOUIPMENT SHEETS

WARRANTY SERVI CE CENTER FOR :
ICOM, YAESU, TEN ·TEe

FDA SERVICE INFORMATION CAl l
" 12).U 2.0252

MON DAY . FRrO....Y
t:OO ...M · 12:00 NOON

TERMS :
I'riCes Do Hilt 11Idu1l. SlIiJlPill' .
~.1Id "n~lbility Subjltt 10

Cllu 9t WlIlloul Notic.
Most Dreier , Sl\l pp.1l Til. S,m, D.y

_ COD's Wlleom,-=- f~' --. m
'~ ~

AEA, ARRl. ALINCO, ALLIAI
ANTENNA SPECIALISTS, M
CUSHCRAFT, DAIWA, DIAM
KANTAONICS, KEN PRO , LA
RF CONCEPTS, ROHN, SAN
TOKYO HY·POWER, VIB ROF

Hy·Gain & Cushcratt
Spring Antenna Specials

Vert icals, .,
Monobanders, . _'~

'rrtoanoers . "' ....--- I _
VHF, OSCAR, Yagis .

Call For Savings Today!

, AMERITRON, AMP SUPPLY,
JUT, B&W, CSI, CALLBOOK,

USTLER, ICOM, KDK ,
AGEIKLM, NYE, PALOMAR,

'ELEX/HYGAIN, TEN·TEe ,
YAESU

For Orders and Price Checks Call 800·523·7731 Indiana and lntormatlon
Call1·B12-422·0231

Setting a new standard of efficiency in
moderately priced kilowatt amplifiers A~!:.iY.O&ll@

AL·80A LINEAR AMPLIFIER
The Ameritron AL·80A combines the time proven
economical 3-5002 with a heavy duty tank circuit to
achieve nearly 70% efficiency from 160 to 15 meters. It
has wide frequency coverage for MARS and other
authorized services. Typical drive is 85 watts to give over
1000 watts PEP SSB and BSOwatts CW RF output. A Pi-L
output ci rcuit for 80 and 160 gives full band coverage and
exceptionally smooth tuning.

The AL-80A will provide a signal output that is with V2 " S"
unit of the signal output of the most expensive amplifier
on th e market-and at much lower cost. Size:
15112" D. x 14" W. x 8 " H. Weight: 52 Ibs .

PLUS OTHER QUALITY
AMERITRON PRODUCTS:

AL-1200 and AL-l500 Amplifiers-
lS00W CW output

AL-B4 Amplifier-400W CW output
RCS-4 HF Remote Wireless Switch
RCS-BV DC-UHF Remote Switch
PIN-S QSK Switch

ATR·1S TUNER
The Amerttron ATR-15 is a 1500
watt " T" netwol1l tuner that
covers 1.8 through 30 MHz in 10
dedicated bands. Handles full
legal power on all amateur bands
above 1.8 MHz.

Five outputs are selected from a
heavy duty antenna switch. The ATA-15 has a peak reading watt meter ,
$WA bridge and a dual ratio balun. Size: 6" H. x 1311. " W. x 16" D.

Available at your dealer-8end for a catalog of the complete AME AITAON line.

CIRCLE :Jt4ON READER SlRV1C£ CARD
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To Get me CalaIDg

Cal or Write

'IW benefIt fnm 21 years ~

-.,""'" "'"'"n nd:l5lry. ITitt¥y sevces.
rado .InalWs. cteen band...-"""'"

JAN CRYSTALS
ao, Box 06017

Ft. Myers, FL 33906
_ (813)936·2397

VISA .,...,.

CALL 1-800-237-3063
FREE (Except Florida)

Need Quick
Turnaround

on CRYSTALS?
Try Our E.O.D.

(Emergency Order Dept.)

and get

JAN QUALITY
and STABILITY

PWS low Prices!

ClIl'CLE 6. OfrlItE,t,DEII SERVICE CARD

SUPER ICOM BP-1S, 13 2
volts.900 matdoubleue
callacily of the ICOmBP-l .

5. ""'"SUPERICOM Bp·as. 9.6
volts. 1200 rna. 50% more
capacify than the lcom
BP-8 ,
Both are base charge only.
Bp·7S or BP-8S$6500 '
Exact replacement fNB-2Nicadpack lorYAESU
FT-404R/207Rf208R with case,$24 ,00'
IllSerts~

1 Pl-2S $25,•• c.lN m.• ·
1 Pl-2SIl.Pl-2I U7,.· a.1I'·$t~1 521 .'
·Add UsIlIppong "~ CT <nodenIs Idd 7'''' 1U

Complete~ne of NICAD packs for icem Kenwood.
Tempo, Santee. AzCIen. CorllleSS Telephones. Alb·
~ne. NiCall. Mercury anll l..itlliumtels. AIbattery
paCkS includea1yearauaemee.Commercial Radio
Packs also available,
'Write or call today lor a oomplE(e caralOg."
Dealer il'lQuiries invrted

,. PCMIIJIHGIJ( 1M.
149 Palmer Road · Southbury, CT 06488

18001 834-8132 ....
In CT 12031 284-3985 ..."

VISA-MC
AMEX-DISC.

122 Ofrl RUDER SERVICE C,t,1lO

" 30 yellB eXpe1 ie1 IC1l "

I
Anlenna Syslems Inc.
14465 SW Hazet1iI DA.
T19iII'd.OR 97224U.S.A.
."...5350

(~.tlhwt<ltl'J IfI ~1l (11 ' ~'M
PO 80. lHlj "~ Par« "'D 211~

'- -2liO S19115
'33 S!iU 115
67 1009 115. ~.

u ~.

' 6 SA3115

- -FlAG-e'oo ' 60
~ .
~ .
~ .
AAGO'5 ' 5
AAGO' O II)

K.2RAG Balun M8Iched Dipoles

--~. 00 . ""'11 -. , .' _,,_....,,,_....
.~.,...... J. J() ...H'

...........ocboond~

• Comme<c<oJ QO."" ilV

ASSOCIATED RADIO
8012 CONSER BOX 4327
OVERLAND PARK. KANSAS 66204

(EVERY DAY A HAMFEST)

BUY SELL TRADE
ALL BRANDS NEW AND RECONDITIONED

1

II)...._----~-_ _ d'ooo<O ,," """"_ ..... 1300 ...
__.....-.;J - ...::-....-

WE'LL BUY YOUR EXTRA RIG
STATIONS-ESTATES ETC.

Call 913/381-5900
FAX 913/648-3020

SEND $2 FOR CATALOG AND WHOLESALE LIST

'100 ' , "' .... .._
"" "'.ll5 01 FREE'__-._

CUSTOM EMBROIDERED

QUALITY HAM HATS
Display your name, call and hometown
on our top quality summer mesh cap $ 7=
with white seamless front and matching bill
They come in royal blue, red & brown with matching
color thread
WINTER CORDUROY also avai lable 8"
in red & navy blue with while thread S ii
Please send: lirst & last name (max. 14 Ilrs)
call (max . 6I1rs) , city & slate (max . 14 11rs)

BE SURE TO INCLUDE COLOR
Send Check or Money Order, Plus $3.00 Shipping
and Handling Per Order. Add 2Sc for each add'i cap ordered.
Al.LOW 3 TO 5 WEEKS FOA DEUVERY_MO RESIDENTS ADD 5'lloSALES T.u

WE WELCOME INQUIRIES FADM CLUBS

New! ImpO'Ild!
K2RAG Balun 129.95-1¥rIG-' ''''~_","", .o;a7'$_
I\oOG<I ''''(lOOOOO_'~-.c.clI

• _05"50 ....... _-.n.,......,w_
• E._ANTE"'N'" "fEOU"'E PAQTEC1ORC!

"""""""" <lamagoP<l roo ' connect",",

• ;>000 "a<tPEP ,......

K2RAG Antenna Products
PERFORMANCE +©
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" The (British Columbia) OX gang
provides some of the best hospitality

anywhere, in one of the world's
most attractive cities. "

Jim O'Conne/l presents the OX Hog of the Year Award to W90WQ.

British Columbia (British Colum
bia OX ClUb). The 1988 conven
tion will be in Vancouver, where
the BC OX gang provides some of
the best hospitality anywhere, in
one of the world's most attractive
cities.

expo
DX PO alterna tes be twee n

Washington OX (North Capitol OX
Assoc iation) and Allanta , GA,
(Southeastern OX Club.) Typically
held in early Fall, OXPO features a
full day of speakers and seminars
on Saturday, followed by a ban.
quet presentation. Sunday morn.
ing brunch wraps up the weekend
01 activities. OXPO 88 will be held
in the Washington, DC, area.

suites at the Stouffers, which fea
ture videotapes, slide srows. CW
copy ing contests , and com 
raoene. Sign-up sheets at the
doors to these suites read like the
Who's Who of OX , inc lu d ing
dozens of OXers from every cor
ner of the globe. Among the best
suites are those of the Southeast
ern OX Club and the Kansas City
OX Club. The Mad River Contest
Club, Yankee Clipper Contest
Club, Canadian OX Association,

and the Long Island OX Associa
tion have also hosted suites in
past years.

The 1988 Dayton Hamvenlion
is April 28-May 1. Registration is
$8 to Bo x 2205, Day ton OH
45401. The OX Dinner will be Fri
day, April 29 at the Stouffers. Cost
is $20 and reservations must be
made in advance to Jay Slough
K4ZlE, 8183 Woodward Drive,
West Chester OH 45069.

Northwestern OX Convention

W90XCC Meeting

Another Fall OXgathering is the
W9DXCC meeting, sponsored by
the Northern Illinois OX Associa
tion, held in theChicago area in
Mid-September (Sept. 17th in
1988.) This well-run affa ir starts
w ith hospitality su ites Fri day
night, and features a jam-packed
program all day Saturday. 1987
program topics included packet
radio in OX, 75 meter yagis, Peter
I Island, PRB-1 update, AARl Fo
rum, VP2Ml, and Ms. Bharathi
VU2RBI on the VU4APR An 
damans OXpedition. In addition to
the banquet speaker (K9AJ on

After the two consecutive week- XF4DX in 1987), the evening in-
ends of Visalia and Dayton, the cludes the presentat ion of the OX
OX convention-goer needs time to Hog of the Year Award, a some-
recuperate. Fortunately, the next what dubious honor whose sym-
OX co nvention is net until the bot is a gold-painted pig on a
fou rt h weekend in Ju ly . Th e trashcan lid .
Northwestern OX convention ro- The opportunity to share OX ex-
tates between Portland, Oregon , periences and learn from more ac-
(Willamelle Valley OXClUb), Seat- comp lished OXers is another
tie , Wash ington, (Westem Wash- unique element of these events.
ington OX Club) and Vancouver, Why not attend one in 1988?111

73 AmateurRadiO • March, 1988 85

Oay1on

Although not a pure OX conven
t ion , the Dayton Ham ven t ion
attracts more Dx ers to a single
spot than any other event. OX
ers try to stay at the Stouffers

of the Peter I Island trip. Informal
hospitality suites run into the early
morning hours, befo re blea ry
eyed Dxers arise for the Sunday
morning brunch and another ma
jo r OXpedit ion presentat ion .
Around noon the gang breaks up
for the long drive berne.

The Grosvenor Holiday Inn in
Visalia , site of the convention ,
books up very early. The Holiday
Inn 800 telephone number simply
reports that the hotel is booked,
but OXers can reserve rooms as
late asJanuary by calling the hotel
di rec t at 800/821-11 27 9- 3pm
Pacific lime. Registration for the
1988 convention is $44, including
the banquet and brunch, via Don
Bostrom N61C, 4447 Atol Ave.,
Sherman Oaks, CA 91 423, or at
the door.

5131224-0800, but you practiCally
have to reserve next year's room
as you check out this year to be
assured of a bed.

In addition to all the lancy OX
equipment , the huge flea market,
and all the other booths at the
Hara Arena, OXers can now enjoy
a Friday night dinner at the Stouf
lers, sponsored by the Southwest
Ohio OX Association . Previous
dinner speake rs inc lude l ee
WiCaJ KH6BZF and Bob t eener
WSKNI. Saturday everyone goes
to the arena for the contest forum
and the OX forum , which last most
of the day. The OX forum includes
DXped ition reports, techn ical
talks, and OXCC and OXAC news.
The 1987 forum featu red, among
others, l.A2GVon Peter I island,
the Colvins, the XF40X trip, and
W3AZD on DXCC.

On saturday night, many major
OX cl ubs sponsor hospitality

Number 31 Of! your FeedbKk e.rd

Hams Around the World

Ox
Chad Harris VP2ML
PO Box 4881
Santa Rosa CA 95402

OX Gatherings
What do DXers do when they're

neither luning the bands nor
putting up new antennas? They're
probably getting together to boast
about the rare OX they worked,
the pileups they busied and oc
casionally the ones that got away.
They do th is on the air, at local
club meetings, and at major OX
gatherings around the country.

Visalia

The largest altha pure-OX gath
erings in the country, and possibly
the world, happens every year at
the International OX Convention
in Visalia. California. The North
ern and Southern California OX
Clubs orig ina lly se lec ted the
Visalia site to hold joint meetings
there, because the location is
about the same distance from Los
Angeles and San Francisco.

Visalia convenes in April, usual
ly the weekend belore the Dayton
Hamvention . The North ern and
Southern California OX C lubs
sponsor it in alterna te years. The
1988 dates are are April 22-24,
and the sponsor is the Southern
Cal OX Club.

Visalia offers 48 hours of solid
OX and Dxers beginning Friday
afternoon , as hundreds of OXers
carpool to remote Visalia from the
population centers of the state .
Out-of-staters and foreign guests
and visitors often hitch rides with
the locals. Once a year, the cen
tral California z-meter repeaters
bristle with dozens of world fa
mous OX causicns.

A cocktail party and dinner car
avans to downtown Visalia cap
F r id a y evenin g . By hanging
around the pool on Friday, a OXer
will spot many of the best known
OX call signs from all corners
of the globe: OH2BH, ZL1AMO,
SMIlAGO, LA1EE, 044BC, W6KG
and W6YL, K5VT, W3AZO, and
dozens more.

The formal program starts early
Saturday morning . Thisincludes
contest and OX forums, Dxpedt
ticn presentations, CW copying
contests, antenna seminars, and
technical programs. It's capped
by a banquet y,,'ith the guest of
t'Ionor that night. The 1987 ban
quet featured the first-ever report
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Ham Radio's Lighter Side

FUN!

John Edwards K/2U
P08<>x...
Mf. Laurel NJ 08Q54

FUN POLL: How Hams
View Themselves

The results are in' From Lawrence
Walk Village 10 SYn City 10 AV parll;s
nationwide, hams have made their
views known.

Yes, the results 10 the Decembet '87
poll are here. A$ usual, loyal FUN! fans
responded by the ltlousatlds to the

approximately annual FUN' Poll.
Read 'ern atld enjoy,

ELEMENT l-BACKGROUND

1) Sex:
Al Male-9N
5) Femal&-3%

2)"-90:
A) 15 Of beIow-l%
5116-21 -3%
CJ 22-39-31%
0)40-59-42%
E) 60 Of above-~

3) License Class:

Al Novice-3%
5) Tech nician-19%
CJ Ganeral- l7%
OJAdvanced-33%
E) Exl'a- 28%

4) Number of years licensed:
A) 1 year or 1955- 9%
B) 1-5 yearS-14'1i>
C) 6-10 years- 13%
OJ 11 -20 years-17%
E) 21 years and up-47%

5} Do you have a new (post·March) '78
call?

A) Yes-Sl %
B) N0-49%

6) How many hours a week do you
devote to amateur radio?

A) 0-1 t.ours- l 2%
8) 2-5 hours-36%
C) 6-10 hours-28%
D) 11_20 hours-l 7%
E) 21 hours or more-7%

7) Whic:h HF band do you use mosl?
A) 80-75 meters-18%
B) 40 melers-21%
C)2O meter$-21%
0 )1 5 andlor 10 melers-25%
E) Don' loperate HF-15%

8) Which VHF/UHF band do you use

-"A) 6 meters-JlMl
B) 2 melers-82%
C) 220 MHz- 2"tI
0 ) Hogher Irequenc;es--3'M:t
E) Don' I eoerareVHF1UHF-1~

9) Which mode do you use most?
A) SSB-J2llt,
B) CW- 28%
C) FM-3O%
O)RTTY-6%
E) OIher-4,",

10J How much money have you spenl
on amateur rad iO with in Ihe past year?
(Include aSL expenses, magazine
subscriplions, club dues and other in
cidental expenses.)
A)SO--~

B)$251-$500-20%
Cl t501 -S1 ,OOO-22%
0) $1 ,001-$2,500-18%
E)$2,501 and up-10%

ELEMENT 2-
SOCIAL CHARACTERISTICS

11)On the whole, hams are :
A) Too young-2"tI
B) Too oId--6()%

C) Jusl the righl age-38%

12) 00 you like rock music?
A)Yes-44%
B) No--56%

13) Polilically, how would you oefin8
yourself?

A) ConS8fValive--58%
B) Middle-o'-lhe-road-32%
C) Liberal-H)%

14) Should we get rid ollhe AAAL?
AJYes-4%
B) No-96%

15) How old were you when you l irsl
became a ham?

AJ15 or balow-35%
B) 16-21-20%
C) 22-39-20%
0)40-59-20%
EJ 60 or above-5%

16) Should the FCC increase the
speeds on amatecr CW examinal ion?

A) Yes-5%
B) No-95%

17) Do you own a home computer?
A) Yes-80%
B)No-2O%

18) If you answered " yes" 10 quesnon
17, which brand?

A) Apple-2O%
B)IBM-2O%
C) Radio Shack-5%
0 ) Commodont ....45%
E)OIher-10%

19) 00 you Ihink Ihal home computing
is siphoning people (including young
sIers) away from amaleur radio?

A) Yes-5O%
B) No--5O%

20) Are hams getting dumber?
A)Y&S--4O'\obB,_

21)Oobu$lness interestsdeserve$OrT18
of our virtual ly abandoned bands?

A)Yes-25%
B) No-75%

22) Should ham licenses have a mini.
mum age requiremenl?

A)Yes-5%
B)No-95%

23) Should ham licenses have a maxi·
mum age requiremenl?

A) Yes-4%
B) No-96%

24) Should hams be subjecllOperiOdic
relesling?

A) Yes-28%
B) No-72'*'

ELEMENT 3--()PERATING HABITS

25J If me users were restricled 10 data
communicalion only (no phone or CW
operalion), would you be in lavor 01 a
no-code 220 MHz Oigital<lass license?

A)Yes-64%
B)N0-36%

26) Would you be in lavor of such a
no-code 220 MHz Oigllal-dass licket if
it permined phone operal00n in addi
loon 10 dala transmission?

AJYes-44%
B)No-56%

27} Have you ever used a personal
computer in connectoon WIth your ama·
leur radIO activities?

A) Yes-8O%
B)No-2O%

28) Is it l ime 10 completely deregulate
amatecr rad iO by having the FCC lum
over all responsibih1y lor ham opera
lion 10 lhe amaleur communi1y7

A) Yes-l 2"t1
B)N0-88%

29)Whal doyou IhinkolCWkeyboards?
A) Love Ihem-44%
B) Halelhem-56%

30) Should we gel rid of, or reduce in
siza, tha CW bands?

A) Yes-20%
B) N0-8O%

31) Do you lhink DX nels have a place
in ham radio?

A) Yes-92%
B) No-8%

32) Do you lhink nels in general have a
piece in ham radio?

A) Yes-96%
B)N0-4%

33) The nexll ime a ham operates from
space, which band should he/she use?

A) 2 meters-6O%
B)22OMHz-16%
Cl450MHz-16%
D) An even higher band-8%
E) Shouldn't bolher to operate-()%

34) II, while luning across a band, you
heard a net called " Jammers Inl8rr'la·
l ional" in progress. would you:

A)Jam 11-0%
B) Ignore 11-56%
C) Complain 10 the FCC OfSOlTIe

ether organizalion-l2"t1
D) lislen-32'MI
E)Join it-o%

35) II required, could you solidly copy
CW at lhe speed at which you were
'.e",.,,,

A)Yes-6O%B,_
36) II required, could you pass the FCC
theory Iesl tor your lieerlse class?

A) Yes-9O%
B)No-1 0%

37) Have you ever purposely operated
in an amateur subband you weren',
licensed to use?

A) Yes-1 0%
B) No-9O%

38) Are you nuem in any computer lan
guage ?

A)Yes-8O%
B)No-2O%

39) II you answered " yes" 10 quesliOn
38, which language?

AJBASIC-43%
B) Pascal-9%
ej Assembler-14%
0 ) Mactline-14%
E) OItler- 2O%

(0) Do you feel yourself competent 10
wrile a short BASIC program?

A)Yes-6O%B,_
41) Do you feel yourself competenllO
replace the fir'lals in a tran$islor-type
rig?

A)Yes-92

B'No-<>

42) 00 you solder logelher your own
coax conl"l9C1Of$?

A) Yes-96%
B)N0-4%

(3) 00 you smoke while operating?
A) Yes-2O%
B) No-8O%

44) 00 you operata a packet rad io
syslem?

A) Yes-30%
B) No-70%

45) Whal do you think of contesting?
A)Great-16%
B) Good-28%
C)Okay-36%
0) Don'llike il-16%
E) Despise il---4%

46) Whal do you think of OXing?
A) Great-24%
B) Good-40%
ClOkay-32%
0) Don'tHke it-4%
E) Despise it....()%

(7) What do you lhink 01 repeaters?
A) Greal-6Q%
B) Gaod-28%
cjoeev-ese
0) Oon'l like them-o%
E) Despise Ihem-4%

48) Whal do you lhink 01 traffiC
handling?

A) Great-44%
B) Gooo-l 2"t1
C) Okay-32%
D) Dorn tike i1-8%
E) Despise il-4%

49) If you heard an emergency nel in
progress, would you immedIately join
in and offer your services?

A)Yes-58%
B,No-42'lb

SO) Have you ever secretly hoped for a
minor disaster to slrike your communi.
1y so you can demonstrate your radiO
skills?

A) Yes-l 2"t1B,_
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Numbotr 33 on you. FMdbeck ctIrd

DEALER DIRECTORY

OHIO

I NO RTH CAROLI NA

Columbus
Cemral Ohio's full-line aUlhorized dealer fur Kenwood ,

!COM . Ylte. u. Ten-Tee , Info-Tech . Japan Radio .
AEA . Cu.hcraft. Hu.l ler . and Butternut. Ne.... and used
e<j uipmem 00 di.play and operational in our 4000 sq.n .
>lore. larJe SWL dc:panmenl. 100. UMVt:RSALAM
ATEt:R RADIO. 1280 Aida Prive, R...,noldsburt
(Col umbu.<.j 0 " 4J06Il; 16(4)866--1267.

TR~ose

Same Location for o~ er 38 yean. H AMTRO/lilCS,
D1\'. O F TREVOSt: ELECTRONICS, 4033

Bro"n.~.ille RWld, TR~""'" PA 19047; (215)JS7,....

GreelL..boro
9a.m, 10 7p,m. CIO!>ed Monday . ICOM ou r . pecially

Sale. & Sel'\'i<;:e. F&M l-:U:CTRO/lilCS. 3!i20 Rock
ingham RolKl , Grl'ensb"r" SC 27407; (919)299"',.

PENNSYLVANIA

/Ii..... York
Ne.... York City 's largest Full Sel'\'ice Ham and com
mercial Radio Slore . BARRY ELFrntO"iICS, 512
Broad_." ........ York ...Y 10012; (2121925-7000.

I__~,,----_-

St . Louis
Hard 10 find parb . !>Urp(us ele.;lronics, seaedard line
ilenLs. Hams. hobbyists. industrial professionals-rrom

nuts & bolls 10 laser di"de •... EloclnlOically speaki ng.
Galcway'. glJl. il! M-F 9-5:30 Sal, 9-5. GATt:WAY

ELU.,RO!\"ICS. !lID~ BI~d .• SI. Lou.. !\IO
6J13O; lJI-I}427-6116.

-~
R"", WB7BYZ has the Iargesl Slock of amaleu. gear in
ee Inlermountllin Wesl and !he besl pnces. Call me for
all you. ham nred•. k OS"s D1STRI BlJTI"iG , 78 S.
5I:al... , Prnlon ID 1lJ26J; (2OS1852-o8JO.

MASSACHUSETTS

MISSOURI

Uttletoo
Reliablelwnstorr: <Cl'\'icing New England. Full liRe or
Ken....ow :and ICOM stocked and <Cl'\'iced. AEA . AR·

RL Publicaliom. Anphenol , Alpha Della. Austin .
A~anl i . Alioco. Amero. Bencher. BdcW. Cushcra n .

Carol Cable. Daiwa, HUSller. KLM . Kenproc Larsen.
RollO. RF Concept•• Tokyo Hy-power. T rac Keyers.
V ib ruplc~ . Well , ClC . TEL·COM . INC.. 675 Greal
Ruad (Rl . 119) Little ton MA 01460: (6 17}486,3400.

(J040).

IDAHO

IJELAWARE

~n.""

Hard ro find pans. surplus elC<"1ronic>.. !>land:ard line
i!CmS. HalTllo . hobb, 'isls, indu..riaJ professionals_from
nUl!> '" bol l> 10 laser dicde> ... Elec:tronicaJly !opeaking.
GaIe....ay ·, goc il! M-F 9-5:30 Sal _ 9-5. GATt:WA\ '

U .ECrRO" ICS, 5 115 " . Ffilenll Bh'd.1J2, ~n'""
CO 80221; (JOJ }45S-54-14.

Burbank
New HAM r.rore open and ready 10 rn.J..ke:a DEAL. We
carry all JiDeS . rohip UPS. and :arc open Sund:ay. A 

n :CH EU:CTRO"ICS, IOJ J 11011, ..00<1 \ \"8" Bur _
b..nk C A 9 1505; 1818)IU5-9203.

CALIFORNIA

COLORADO

Sa n Di" ll.u
H:a rd 10 find pan~ . surplus electronics. stanilimJ line
ilem. . Hams. hobbyists. indu!>nul professiooab-from
nuls'" boilS 10 II.er diodes ... Electronically !opeaking.
Gale"A'ay 's!Ol il! M·F 9·5 :30 Sat . 9-5. GATEWAY

t:U:CTRO"ICS, 46JJ C<M"O' St.. San [)iqo C A
92111; 161')2~2.

S~ Ca-Ilr
FlClor)' aUlhoriled deale.' Y_. ICOM. T......-Tee.
KDK. Ken....ood. AEA. Kantronics, Santee . FuJI Iine of
acce.sories . No sales tax in Dela.... are . One mile orf

1·95 . m : LAWAR E AMATEt:R SU PPLY. 71 M.....d
ow R" ..d. S ...w C..., IIe HE 19720; (_'02)J28--771 M.

Wilminl(lon
Delaware ·s friendl iest ham store. Alroo Shon....a~e >\.Up

plies . A.\I .4.TtTR '" AD\ 'A"Ct:O CO\ I\It:SICA·
TIOSS, J208 C onrord Pi l ... , WilmirtKlM Ot: 19IIOJ ;
(3021478-2757.

NEW HAMPSIIIRE

Ilorry
Servi ng lhe ham ccmmunny .... ilh new and used equip
mem. Wc sloc k and service mOSI major Jines: AEA.

Aslrun. B&W . Cushc nofl. Encomm. Hy-Oam. Hustlcr ,
ICOM. Kenwood . KLM . larsen . Mirage. MOIoley;
books. rotors. cable and connectors . Bu-.ineM hou""
Mon .-Sat , 10-5. Thunday 10-7. Dosed Sun.lHoIidays.
Rln:'''iDELL EI.t:CTRO"iICS, 8 LondorMI«ry
R.-i,I)n-ry "i" 03OJK; (60JI-lJ.l-!iJ71 .

TEI\NESSEE

Memphis
M·F 9·5 ; Sal 9- 12: Kenwood. ICOM . 'ren-rec.
Cu.shcrali . Hy.(}ain , Hustler , Larsen . AF.A, Mi.age,
Alllerilron . CIC . Mt:MI'IUS AMATt:UR t:U:C_
TRO...·le S. 1465 WdL, Stat ion ROlId , M..mph" T~

JKI08; Call Toll Free' CIlOO I2J8..6168.

TEXAS

FLORJlJA

Miami
C..... Marcon i. lne . Pre-owROd communicalion!> equip
melll. We do rcp.i~ CASA \IARCO"l.ISC., 7189
SW 8lh SU'ft1 , Miami F1. JJ I..... : (305)261 8 ' ''':
(305)26-1 8 1U.

HAWAII

Honolulu

Kenwood . ICOM. Yaesu . Hy.uain. Cushenft . AEA .
KlM . Tri-EX T01IoT~, Ruke. Belden. A,uon. Etc.
1I0"i0l.L'l.U U .tcrRO"('S. 819 Krf'IIurnQU
Strm. llonoMu 11I9681-1; (1IOI( )949-556-1.

NEW JERSEY

I.,ndhurs!
Fi....lJy a ham Slore in NJ. Localed '" mile southof RI, 3.
Mon _.Wed. 11:30-7:30. Thursday 11 :30-9. Friday
II :Jo-7:JO. and Salurday 9-3. Viw MC. AB.-\.RIS
S\,!\Tt;MS, 276 (lr-Wntal. Pbo«, L,ndhW'l1 '-J
07071; (20 1)939-00U .

NEW YORK

J..mrst" wn
We.....rn New y o.k·. fineSi amaleu. ndiodeaJe. fealur·
ing ICOM-Larsen- AEA-Hamlronio- Astron. /lie \\'

and used gear . Vlff COW~It:SICATIO"iS. 'U
!\"lN1h ."'lain 51: .. Jame"'lo_n "i" 1-1701. (7 1616601
<J<5 .

I)a l....

In Datla., since 1960 . We feature Kenwood. !COM,

Yaesu. AEA. Butte rnut , Rohn . amateur pubhcanons .
and a full line of acce.sorie•. Factory authorized Ken

\\'ood Sel'\'ice Center. t:U:CTRO!\" IC CENTER.
I:'IiC.. lS09 RO'<!> An.. I)all..., TX 75201 ; (21-1)526

20U

HOINoo
Hard to f,nd parts. s.urplus riectronic>.. si-lnd:ard hoe
items. Hams. hobbyists . indui\triaJ prof......ional. -from
nUIS'" bolls 10 laser ditlde1i ... E1ectronicaJly ,peaking .
Gale....ay ·s got il! M·F 9-5:JO Sal . 9-5 G AT t:WAY

ELH..'kOMCS.IOfI45 Rkhmond A~e. 1100. Uo",..
Ion T X 770012; (71Jl97K-6!i7S.

South........ H_ on

Full line of F.quipmclll andA~. in·hou..... ser 
~ice . Teus I I Ten Tee Deale.' MISSION COMMUNI ·
CATIONS. 11903 Atid.Qodine. Suile 500. HouSUNl
TX 77082 ; (713 )879-771'>4.

DEALERS
Your company ....me and me. sall.c can contain up 10 25 word, for a. linle a, $ 199 yearly (prcpa id). ur $50 for lhree monlh. (prepa id). No mention of man-orde r business
permuted . Di=I" I)' 'e~ l and paymenl must reach u, 6Oda y. in ad ~ance ofpubl it;al ion . For eumple . a<hen i,ing fut lhe Apri l ' H8 i"ue mUSI be inour hand. by Februa ry 1st. Mail
10 73 A.mateur Rat/iv. Hope Currier. WGE Cente• . Pelerborough. NH 03458 ,
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AnY
OX
Fun
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Ad Index
73 Internalional
Looking West

OTHOX
Letters
Op Ed
Index: 3188
Packet Talk

In our continuing effort to present the best in
amateur radio features and columns, we've decid
ed to go directly to the source-you, the reader.
Articles and columns are assigned feedback num
bers, which appear on each article/column and are
also fisted below. These numbers correspond to
those on the feedback card opposite ttus page. On
the card, please check the box which honestly rep
resents your opinion of each article or column.

"What's in it for me?" comes the cry from our
faithful readers. Beside the knowledge that you're
helping us find out what you like (and don't like),
we'll draw one feedback card each month and
award the lucky winner a free one-year subscription
(or extension) to 73.

To save some money on stamps, why not fill out
the Reader Service card, the Product Report card,
and the Feedback card and put them in an envel
ope. Toss in a damning or praising letter to the
editor while you're at it. You can also enter your
aSL in our OSLofthe Month contest. All for the low,
low price of 22 cents!

Feedback # Title

1 Welcome Newcomers
2 Never Say Die
3 OAX
4 Down East Microwave
5 Winnebiko

6 Cheap 10m Beam
7 Review: Direction Finder
8 Heath SB200-22O
9 10m Meteor Scatter

10 Review: Larsen Antenna
11 Ultra Convenient Anten na
12 Review: Comrade's Charger
13 Antennas in Spring
14 Review: a-etement Vagi
15 Book Review
16 Review:Create Vagi
17 Review: MAXCOM
18 New Products
19 Telegraph Trail
20 ATV
21 Barter & Buy

Feedback # Tille

22 Propagation
23 Aerial View
24 Hamsats
25 Special Events
26 QRP
27 Book Review
28 Above & Beyond
29 Circuits

30
31
32
33
34
35
36
37
38
39
40
41
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73 INTERNATIONAL

UNIVERSAL PERMIT APPLICATION
(Relltflo Appllc.llon form in January I..u., p. l8J

CHANGES

Add: SUbm,t3 copies of application,And trom CT4UE.wr.o also lhinks thOll • good idell .
the II,.. , poinl should be: (lJThe n.aln of Rlldio Amilt&U. Reg.,la tions in lore . in the
COUnlry 01 operatIOn. (The presentpoinl$ now become 2 1hrougtl 5_J

Delet.- (No deletoons yet, )

e lla,.. (No dWIges \'VI . but '"Comments ,)

Basketful of Happiness and
Byong Joo Coo HLSAP

Victo r H. Botero A. HK5ISX1N ,
Bernardo E. Delgado HJ8MPU,
Jatrc Vargas S. HJ5MQZ; 2Om
J immy Alonso S . TI2TWR, Ricar
do Munoz H. XE1AFQ, teener
Shaman HP 1XlI ; Mulliband
George A. Padron YV1ClM, Je
sus A. Ustariz HK2DBC, Francis
co G. Caparroz HA1FC. For 1988
rules write the club at PO Box
5757 , Guayaquil, Ecuador.

USSR . Excerpts from Per
estrouce , the recent book by
Soviet Communist Party General
Sec retary Mikhail Gorbachev ,
suggest that his stated policy of
glasnost (openness) could herald
relax ed po lic ies in ham rad io
mailers.

Stating that the USSR is " a
unique community 01 more than
100 nations and nationalit ies...lor
280 mill ion people on a territory
forming one-sixth 01 the earth."
The USSR encountered serious
difficulties in the 1970s. To solve
these problems, • the only logical
conc lusion (whic h was ) an 
nounced at the April 1985 Plenary
Meeting of the Central Commit
tee, which inaugurated the new
strategy of perestrotk.a....

" Perestroika is a revolution Ire
quiring] the demolition of all that
is obsolete, stagnant and hinders
progress." To western eyes
those words clearly spell out
" more comm un icat ion , more
sharing of ideas , v iews, and
thoughts. " Time will te ll if th e
words meant the same to Mr. Gor
bachev. Watch this column lor a
red flag with hammer and sickle
and a Russian co rrespondent!
(Quotes taken l rom " The World
According to a oreecnev." Wash
ington Post National Weekly
Edition , 12/21187.)
{see also under Israel. below.

-Ed.]

" May the New Year Bring you a
Joy!"

Roundup

Australia. Details next monlh;
Australia celebrates its Bicente
nary this ye ar. VK4MU (WIA
Queensland Division Secretary)
reports much confusion at EXPO
and acres 01 red tape. but VK40A
is hopeful that Vl88XPO witt be
heard between April 30 and oee
ber 30. VI880lD witt be heard all
year, and Australian hams are al
lowed to use the special pre fix,
AX. VK3YJ report s that the radio
club, Polonia (VK3CRP) , using
V188, was active January 4 to
March 4 . (QSL Manager at PO
Box 2376, Aichmond South, Vic
toria, 3121 Austral ia; send SAE
and two IRCs.)

For the fourth month running,
an interesting emergency-at-sea
story from Norfolk Island's VK9NL
will have to be held overt The
event happened in July, 1987,
and involved some good ham
ming by John VK9JA, Norfolk Is
land officials, and the Royal Aus
tralia n Navy ' s HMS Whyalfa .
Keep watching for it!

ceneda. " life is being in the
right place at the right time." says
Bevertey Oda, a Japanese-Cana
dian recently appointed to the
Canadi an R ad io-Te lev i s i on
Tel ecom mu nicat ions commrs
slon . She sees her position as an
oppo rtunity to advocate her
li felong interest in mul ticultural
TV. (From World Press Review,
1188.)

Ecuador. last October , the
Guayaquil Radio Club sponsored
the second annual International
DX-HC Middle of the World Con
test " to tighten the friendship be
tween the HC and the rest 01 the
wor ld 's ham rad io operato rs ."
Winners of the 1986 contest (1st,
2nd, and 3rd place) were: 4Om-

Brazil; Does not require equip
ment data, band, or emission info;
grants highest class 01 license in
Brazil to any class of licensee
from reciprocal cou ntry ; expira
tion dale is expiration date of your
license or last day of stay in Brazil.
From PY1APS. Israel: Our per
mit lee is US$1 0. New stream
lined process being developed
now. Details will lollow. Suggest
the Universal lorm provide spaces
lor only those items universally re
quired, and that all additional re
quirements be given in a num
bered list keyed to the country(ies)
to which they apply . From
4X1MK, {Good thinking!-Ed_J

Republic of China (Taiwan): No
reciprocal agreements, but on a
cre-ume. temporary basis, an irt
dividual ham will be " welcomed to
operate in the station BV2A!BV2B
in my presence...with own call
sign/BY, or act as my second op
erator." (Send him a photocopy 01
your ucense.) Exped ition groups,
however, could use the " univer
sal" form (send two months in ad
vance) to the authorities with a list
01operators and deta iled data on
each piece of equipment . From
Tim Chen BV2AiBV2B, PO Box
30-547, Taipei, Taiwan, Repub
lic of China. (see Tim's COlumn,
belCw.-Ed/

SPECIAL REQUIREMENTS

New Zealand: nescrfpucn of
sell: Height; color of eyes and
hair; complexion. No lee lor reci~
rocal count ry's hams. Novice
class licenses 00 NOT qualify.
Send application to Post Office
Headquarters, Wellington , NZ.
From ZL2VR. [NZ's form andpro
cess vel)' simple, straightforward,
and fast, but Novices had better
upgradel-Ed]

COMMENTS

DaY,lreland and USA; 21-Vernal
Equinox Day , celebrated in
Japan; 23-Pakistan Day ; 27
Armed Forces Day, Burma; 28
British Evacuation Day, Libya;
29-Youth Day in Taiwan.

Edited by Richard Phenix

.... ,(. ~\,. 'Yo. ,

We're off to a good start on the
task of untangling the wnate.
whys, and wherefores of applica
tio ns for pe rmits to operate in
countries other than your own. In
the box you will find the headings
Change, Comments, and Spe
cial RequIrements. Under the
first will be changes to make on
the application form published in
January on page 78. (If you don't
have this, send us an SASE and
ask for a copy.)

These result from suggestions
received, which seem to be best
for a maximum number 01 court
tries and hams. The "comments"
will include suggestions which
seem to make a lot of sense but
may not conlorm to the present
requirements of most countries. If
you agree with any, it is up to you
to work with your country 's offi
cials to modify any requirements
you believe could be changed.
Keep us informed.

Reports f ro m SV 11W and
XEl MKT next month. (New ad
dress for Mark Toutjian: Apartado
Postal 3 11, 5610 1 'rexcccc .
Mexico.)

Events in March for you to use
when greeting hams around the
wortd : Independence Days will be
celebrated in Morocco (3rd),
Ghana (6th) , Tun i si a (20th) ,
Greece (25th), and Bangladesh
(26th); Nat ional Days: Sudan (Uni
ty)-3 , Syrian-8, T ibet-l0,
Grenada-13, and Malla-31 .
March l -Heroes Day , Paraguay;
2-Peasants Day , Burma: 6-1rt
ternational Womans Day , USSR;
9-Decoration Day, liberia : 10
l abor Day, South Korea; 12
Commonwealth Day, Swaziland :
13- Mother's Day, Great Britain,
which has its Commonwealth Day
on th e 14th; 17- St . Patrick' s

Notes from FN42
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common love of Specialized Com
munications. I guess that means
FAX , ATV. Packet, and maybe
more .

Speaki ng 01 packet , here in
Athens, where there are about ten
people capable 01 this mode, we
are trying to organize the fi rst
Greek LAN. This is most difficult
because the people have just one
computer work ing on a t ime
sharing basis fer a tot 01 things,
packet being one.

I hope that with the evaluation
of a German-made program for
the popular C-64 compuler things
will change. as this excellent pro
gram cces a sottware emulation
01 a TNC and needs only a small
modem board like the one wilh the
AM7910 chip in AAAL's Hand
book lo r example . If we ra ise
some activity with it, there is a
small PBBS program and mail
drop to further promote inte rest
and more activity . I would appreci
ate hearing from othe rs , any
where in the world , where packet
activity is stow, With ideas and
suggestions. We are snort ctuter
ature covering updates and mods
and improvements on popular
TNCs.

Our AD repealer is still oul of
order . and as we are at winter's
front door there is no hope it can
be repa ired before the snows.
'rtus is the one with its own on
board computer to check its func
tions. but this is provIng to be the
main disadvantage as only one
person can repai r it. It' s been off
lor nearly a year now-a great in
convenience in this mountainous
country.

Czechoslovak amateurs; there
were other changes also:
18.068-18 .168 kHz and 24 .890
24.990 kHz-operation mode A"
A3, AS; the bands 1.75 and 1.95
MHz changed to segments 1.81 0
to 2.0 MHz. Input of 500 watts
maximum 1.810 to 1.850, and 15
watts 1.8SO to 2.0.

«Since February 2nd of last year.
from Monday through Friday at
0605 and 2305 UTC Czech ama
teurs have been able to tune in on
the commercial station, Star, to
gel a forecast 01 propagation of
electromagnetic waves (relative
number ct solar spots, serer radi
um Ilow, and data on geomagnel
ic index A,J.

- Every November lrom the 1st to
the 15th, tnere is a contest on be
half 01 Czechosl ovak/R ussian
friendship. I will report the winners
of this year's event to you .

-Orbital Station MIR is not a radio
amateur satell ite. but in the future
Soviet cosmonauts will be heard
from. The stanon caltsiqn witt be
U1MIR; it will operate FM on
145.000 and 574 MHz with a S
wat! output and a multid irectional
antenna; the inc lination of MIA 's
orbit is only slightly di fferent from
that of the F01 2 sateune. The 5
walt output will be sufficien t lor
Earth stations, antenna with 10
decibels gain and a receiver wilh
sensitiveness of 0.5 microvolts.

GREECE

Manos Darkadakis SVlIW
Box 23051
11210Athens
Greece

{SV lIW writes that the Technical
University of Athens is not at the
address given in last November's
International Roundup item on Dr.
Agis Sa rakinos . Q uite right!
Apologies to that institution lor
moving it into SV1ACS's own
space.- Ed.}

ISRAEL

Ron Gang 4X1MK
Kibbutz u am
Negev M.P.O. 85530
Israel

{NOte that Ron 4Z4 MK is now
4X tMK!- The rules of. and sug-

Up until now you needed 10 be a gested log sheet for, the April con-
member of the one and only Inter- test honoring the 40th anniversary
nat ional Amateur Rad io Union of Israel's independence, men-
(AAAG) before you could get an uonea briefly last month, now may
amateur license in Greece. Well, be obtained from us. US hams:
as this is written (October, 1987Ja send an SASE with your re -
change has been sent to the Par- quest.-Ed}
liament so that you do nol have 10 Novice Enhancement . Princi-
be a member. I personally think pte agreement has been reached
that is more fair. I have also some between the Ministry of Communi-
information that a new club is go- catio ns and the Israel Amateur
ing to see the light of day here in Radio Club to grant voice pri vi-
Athens, of people who have a leges to G rad e C (NOvice) h-
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CZECHOSLOVAKIA

Rudolf (Rudy) Karaba OK3CMZ
(OK3KFO ARC)
Gogol'ova 1882
955 0 1 TopoJ'cany
CzechOslovakia

- Every December, the Minister
of Telecommunicat ions in Prague
announces the best and most ac
tive radioamaleurs. In 1986. on
the occasion 01 the 35th Anniver
sary of the Military and Sports As
sociation, he awarded toners to
the best rad ioamateurs and gave
some 01 them the title , Master of
Sports.

- 1986 shortwave champions
(the biggest world and tocal con
tests), with 75being the maximum
points possible, were OK6RA (op
erator OK2FD) with 69 points, and
OK1VD and OKlDBM each with
66 points; lor collective stations:
OK5W (OK1KSO) with 75 points,
OK3KAG , 69 , and OK1KOJ with SO.

«Sarajevo, Yugoslavia, hosted
the aro World Championships 01
Radio Orientation Races in Sep
tember of 1986. Some 1200 con
testanrs came Irom Austria. Bul
garia. Belgium. Czechoslovakia,
China, Japan, North Korea, South
Korea . Hungary. Norway. Poland,
Romania, Sweden, Switzerland,
and Yugoslavia . In very diflicult
competitions , Czechoslovakia
won six medals , three of them
gold .

-rnet December , Engineer
Jaroslav Losinsky. Deputy Minis
ter 01 Telecommunications, an
nounced that beginning in Janu
ary. 1987, the 18- and 24-MHz
bands wou ld be Ireed lo r

Stefan OK3CGP and his 1984 ARRL
Inlernational DX Contest award , QRP
Calegory.

CYPRUS

Aris Kaponides 584JE
POBox 1723
Limassol
Cyprus

C4lWF, the special limassol
Wine Festival station, d id not op
erate last September due 10 lack
of support Irom the organizers,
and for the same reason about
300 OSl cards and certificates
from the 1986 operation cannot be
dispatched . From June through
December the Cyprus Amateur
Society did have authorization to
use the H25 special prefix to cele
brate its 25th ann iversary. As far
as I know, it was used by 5B4SA,
SC, QA, and JE.

The number of Cyprus ama
teurs seems to be increasing, bu t
the rea lly active ones do not ex
ceed the dozen mark. Avid DXers
are laurence 5B4SA, Mike -rt.
Akis -CA, Ph idia s -CK, ctmstcs
.QA, and myself, The club stations
in the main cit ies are gelling orga
nized and all of them now have a
tnbander (p resent from CARS)
and are act ivated at least once a
week . In response to inqui ries
Irom abroad about top band acnvt
ty: as lar as t know, the only SSB
on 160m is 5B40A; most of our
DXers are active on 80 and 40
from lime to time. The ZC4 sta
tions at the British bases are quite
active, especially on CW. Number
1 OX chaser, act ive on all bands,
is Adrian ZC4AP. Others include
Dave -DR, Ian ·IM, Alan ·AB, and
Nick -EE. Last October ZC4DX
was operated from the Episkopi
base club stat ion by ZC4AP, -SA,
Spyros -MF, and Dov 4Z4DX for
the WPX contest.

Of great interest to VHFers is
ronc -crstance co mm u nic ati on
via spo radic E. Undoubted ly
Nick 5B4AZ is number 1 with
this-a real hOunddog in smelling
out the openings. last June he
again worked about 10 Italian
stations, and for the firsl time a
French station using an FT·2900
and telescopic whip an tenn a.
During the first week in June
several 5B4 stations are listening
and call ing on 144 .3 MHz
VHFers be alert and stretch your
ears'

Nick 5B4CV is our only serious
SSTVer. He was first in Cyprus
and 5th worldwide in the 1987
SSTV contest. Nick plans to
homebrew some color converter
now.



$59.95
each

also generate CTCSS and decode
Tho-Tone Sequential. Its miniature
size 0£2.0" x 1.25" x.4" is no minor
fact either, as its a flawless companion

for our PE-lOOOPaging Encoder. We
ensure one-day deli very and our one

year standard warranty. Tap the rich vein of
Communications Specialists and unearth the

SO-loOO or other fine gems.

Communications Special ists' latest
excavation brings to light ye t another
dynamite discovery-our new dip switch pro
grammable SO-looo. No need to tunnel your way
through Tho-Tone Sequential decoding any
more. We've mined this amazing unit! Now, for
the first time, you can stock one unit that will
decode all calls in a lO()().call paging system with
± .2Hz crystal accuracy. The EEPROM on
board memory can even be programmed forcus
tom tones, and every unit includes group call.
Universal switched outputs control your call
light, squelch gate and horn. The SO-looo can

~COMMUNICATIONS SPECIALISTS, INC,

...

~_ '426 West Taft Avenue· Orange. CA 92665-4296
Local (714) 998-3021 • FAX (714) 974·3420

• Entire US.A. 1·8()()"8!)4.{1547 CIRCLE 10 ON READER SERVICE C~RO

amite
DIScovery



ICOM's versatile family of
handhelds provides superb perfor
mance and reliability to keep you
talking. With an incomparable
full line of interchangeable acces
sories and options, they're suited
to fit your every radio need.

2MnERS
ICOM's advanced IC·02AT,

compact IC-J,l2AT Micro, and r ug
ged IC·2AT dominate the z-meter
bands from I39.0·163.0MHz.

220MHz
ICOM's deluxe IC·03AT and

dependable IC·3AT are the perfect
choices for 22O.OQ.224.995MHz.

440MHz
ICOM's outstanding

IC·04AT, IC·p4AT, and Micro
IC-4AT, have Y9U covered to
440.00·449.995MHz.

1.26Hz
Exclusively !COM, the

1260.0·I299.990MHz band is
owned by the unique, fu ll
feat ured' IC- 12AT.

ACCESSORIES
With headsets complete with

Vox or PIT cont rol box, a large
variety of interchangeable battery
packs, lea ther cases and rapid
desktop chargers-the versat ile

ICOM handhelds will keep' you
talking. Meet the full family at
your local, quality ICOM dealer.

o
ICOM

ICOM America. Inc.
2380-116th Ave. NE., Bellevue, WA 98004
C... . ton- Service Holline (206) 454·7619
31 50 Premier Drive. Sulle 126. Irving, TX 75063
17n F'hoenIx Part<..,.ay.Su~e 20 1. Atlanta.GA30349
lCOM CANADA. A 0Msi0n of lCOM Amenta. Inc;
3071 - IS Fbad, lkltt 9. Rdvnond. B.C V6X 21.4
~
.... .-..d sP"QkMQn$ _~ ..... sutJted III
c:hllr9l WIlhouI: IlObCe Of obIogaIoon.
.... ICOM •..toos SIQI'IIlcarey e:.oeed FCC teguIllIoons 1imoII·
""iiI spInlUS or silo.... HANDHElDS1187
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"I convinced my club to buy a repeater controller from
ACe and I'm glad I dido"

4Z4ZB. active packeleer and Oscarphase 11/ Coperator. chec/(s gearata hamleSl,
4XtiLU. ngh l. i0oi<5 on.and UTIIdenllfled)'OOflg ham i0oi<5 II'l$lflJIf)' at ··dream" gear

added . This has become neces
sary, unfortunately , because of
lhe proliferation of clandestine
signals on tile 2m band from north
01 the border. Visiting hams. who
are welcome quests on our re
peaters. are remmded to make
sure their handies are equipped
with a PL lone generator.

The Iron Curtain Rises? Since
lhe Six Day War, Israeli amateurs
have been boycotted by the Sovi
et Union and East Germany
hams from there have been for
bidden to work 4X or 4Z stations.
In the last few mon ths , however.
East German hams have begun to
work us freely on all bands at all
times, and we were tOld to aSL
vi a the bureau . Then Yitzhak
4Xl FU (formerly 4X4FUj received
two parcels of aSL cards from the
East German bureau tor 4X/4V.
That marked the first time in 20
years that we have had cards from
that bureau! We hope that this en
lightenment will continue. [See
USSR , under ' 'Ro u nd up,"
above.-Ed./

Packet News. Packet seems to
be an accepted lact , with more
and more stations getting in on
the act. The IARC has allocated
1.000 shekels lor enhancing the
national network , which can be
heard/seen almost around the
clock, buzzing away on 144.675
MHz.

Two-meter Band Plan Adopt
ed. Wi th the increasing trallic on
two meters, the lARC Executive
saw fit to ratify the VHF band plan
worked oul by 4X4GE and 4X4GI.
In accordance with the IARU 's
Region I spectrum accords, the
band's two megahertz are divided
so that the first 150 kHz are for CW
only, with the addit ion on SSB up
to 144.500. Only from there on up
is FM allowed. channelizing the
band in 25-kHz steps. 144.600
144,675--packet only; 144.700
144 .775 -repeater inputs ;
144,900-144.990-for beacons:
145.000-145 .775-FM simplex
and repeater channels: and the
top of the band. 145.800 up to
146.000 is reserved tor the arna
leur satellite service exclusively .
(144.000-.025-EME spectrum:
144.050-international CW call
ing frequency: 144 tOO-meteor
scalier: 144.300- international
SSBcalhng: 144.400--SS8 mete
or scatter}

It is hoped that with the publi
ca lion of this band ptan contusion
and unintentional interference
will cease . Now if we could only
bring this to the attention of the
clandestine operators north Of the
border.. Im

,
•

dec ided that beginning now all
two-meter repeaters in Israel will
be acc essed on ly by earners
with a 192.8 Hz subaudible tone

<>peratlon Ia remarkab.... Noc 10 menllon lhe moM
aoph lall<'a led .Ulopal..h """,rd~ for amaleur
UM'. YI,.,. ... added the DIgltal V....... RecortIer for
~ IDs. buIIelln -.no. and vole<: mall.

ACC·" pr.... u.. I" are alal .. ·o f.th ..·.n o:onuneretaf
qualIty and bu1h 10 lase . WorkrDanalttp .. ootid even
lhe mtIllaty ..-.. them.

"""hal tn,p! me even lDOn'. tt-agh. 11& the PJ-l
... '" from lhe otatr .1 ACe - bath bel""" and aft the
sale. And lhey prnle<;l our IrJ\ontmenI through simple
plug 'ln ..,n...... and hardware uWad.... . .. n.....
fea lu .... and capablllllt:1O that keep our d ub on lop .

I f....l good "boul """'rnmendlng Advanced Compul..r
Conlrol'" repeater controlJel'lJ. AR..r all. Ifs my dub·"
money Ihal Wall s pent and my ""pu tallon that was on
lh.. line.

n~ Wllih Avenue' Sonl. CI.,e, Coll'o,nl. (4081 727-3330

CIRCLE 1 ON RE4DER SERVICE C4RD

,
'! YAE S U

prefix, so lhat for better or worse
all callsigns now will indicate class
01license.

PL Reminder. The IARC has

advanced
computer
controls, inc .

March ,1988
aee

Our group <k'dMd to u pgnode 0Uf ~I"" II)'8lent and
I wall the one uked to InvntI«ale,

W .."'" alwaya tned 10 _ the bnC~ arvund .. It
..- time 10 m&ke ...... ehangea. We nerded • eontrol
syaeem that ._ reliable. easy 10 hook up 1-
dtectM. and ........tung thal.....wd f.- the hnicat
guys '01" _ tnl.......unc prntecUo lhan JuaC keeping
the oqulpmenl nutJ1lnC.
EYetyone In the club p'" • rew bueka Into the pol and 11- ....
W found lhe vole<: no< "2~ and I"~try mak..
uNng Ih.. repe. l.. r more fu n . Th..~nlence of
r ..mote progr.mml ng and a ulom. tl.. ....h..dul..d
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portion of the Grade B (General)
class exam dea ling with regula
tions and on-the-au operating will
be added to the Novice exam and
must be passed before present
Novices can operate voice.

The Novice license is renew
able, and presently allows 15W
output on CW only between 7.000
and 7.050 MHz and 21.100 and
21.150 MHz. The exam consists
of a 6-wpm code test and a theory
portion similar in scope to the US
Novice te s t . Those passing are
given a 429 call with a three-letter
sufl ix. Prev iously , a Nov ice could
have been 4X4NXX, 424NXX, or
4X6NXX. with the N dropping out
once the Genera l exam had been
passed . Now tne previous prefix
es will belong only to Grade B li
censes and old NOVICes will be
rei ssued 429 calls. Grade A li
censees are bemg given the 4Xl
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ALR·22T
Compact 2m Mobi le

SONY
Receivers

REGENCY
BEARCAT

Scanners

CB RADIOS
Midland, CObra. umoen

Paragon
Amateur Transceiver with
General Coverage Receiver

Now Available

Heathkit"
Amateur Products

Call tor details

Corsair II
MOdel 561 HF Transceiver

ALD·24T
Compact Deai-bano Mobile

lor 2m & 440 MHz

-

TS·'40S
HF Transceiver with

General coverace Receiver

TS·940S
HF rranscve With

General Coverage Receiver

R·SOOO
General Coverage Receiver

TM·221 A/321A/421A
2m1220 /440 MHz Mobiles

- -...~-.... , .
U?··""·", ~ 1 ~ ;: Jii\,." ....... ... . ,

" - - - oJ ..;, • • .
-_. ~-- ~·U' ..

Switches, Couplers, Fillers,
Conneclors, Mikes, Keyers,
Paddles, Headsels, Clocks,

Books, Power Supplles

New
Improved
TH 21SAT
2m Handheld

TH·2SATI4SAT
Tiny HTs fOf 2m/ 440 MHz

AMPLIFIERS
Vocom . Oaiwa , lE Systems.
Amp Supply, Mirage. Alinco.
Ameritron , Tokyo Hy-Power,

RF Concepts

ANTENNA TUNERS
Amp Supply , Ameritron , MFJ

Micro 2AT/4AT
Mini Handhelds

lor 2m or 440 MHz

"IC·28H
Tiny 2m With 45 W output

R·7ODO
General Coverage Receiver

Amateur Software
Ham Data SotIware lor
ccnmeocre Compulers

Ask lor Descriptions

Packet Controllers
xantremcs anCl MFJ

IC·7S'
ummate ham HF radio, CRT

display & spectrum analyzer,

IC·761
New l60 ·10m transceiver

with qeneral ccverace receive I
and many buill·in features,

RITVJMorseJAmtor
Hardware and Software and

packages by xantrcnrcs.
MicfOlog , HAL, MFJ. & more

FT 23133173
Mini HTs tot 2m.

220 /440 MHz

ROTATORS
xencrc, Alliance, Daiwa .

Telex Hy-Bam

FT·767GX
All Mode Transceiver

with CAT System

FT·747GX
Good low-priced basic HF

amateur rig_

FT·736R
VHF/UHF Base station for
SSB , CW, FM on zm. 440
MHz, and optional ern . 220

MHz. or 1.2 GHz .

FT 727R
2m / 440 MHz Dual Band HT

UNARCO·ROHN

TRI·EX
HY·GAIN

Ask lor package quotes on
complete tower assemblies
including Phillystran , guy
ire, antennas , rotators , etc,

1 i I
I j--~

Annual New Hampshire Store Sale March 5 & 6
Door prizes • Manufacturers' Reps • It's Better Than a Hamfest

M~'
OUf associate stat
DaVIS& Jackson Roaa. PO Box 293
La::anbe. llklisiana 70445
Irna & Service- (504) 882·s.w;_ ,.

....... 1=

Join the Packet Racket !~""'

~'"
~
Winter Buyer's
Guide/Catalog

Ava ilable-Send $1 .

DISCOUNTS
FOR AMATEURS

EGE VIRGINIA
14803 BUIld Amenca Drrve. Bldg B
WOOll tlf lOge. Vlrglnl(i 22191
Inlormahon: t703) 643-1063
servc e Depl ( 7031 4 94 · 8 7~

fa. t703) 494·3679
Store Hours M-F 10-6

Sat 10-4
Or(!er Hours M-F 9-7

Sal 10-4

EGE NEW ENGLAND
8 snes Roaa
Salem. Ne.. Hampstme 03079
New England INH Included)
Toll Free: 800-4«·0041
Into & seoee:(6001898·J l~
SlOtt Hours MTuWF 10-5

Til 12-8: Sat. 10-4

t ......., Ito~UI«~S IIWtDfIC
Pnm dO "'" oodl«lo f/IIP(I1It>g UPS
COO fee $1 3S~P«"~ PI'Ir;n"
S/ItIJ«f III c~ ..,_ IIOfJCII' (Jf

~ ProoucIS,. IlI1f SOICIIot
~rlOll Aurtlonnd rrtutns II' sub
/K' to, 15,. reSf«~"'ll ,rid l14r>dhng
IIttJ aM "MI,.., ,1 tHJ ,SSlHl(! /Qr u" cn
yout "~.r pUfCM" fGf 5uPfKifrS l/Ie
m,n"'¥:,u'~'s ' ..,,,,M'5. To gtl a
c:<¥ly rJ' ..,,,,nly prKil fO />lJrclla~.

~ ClIsl_ wwee I t '03-6(3· ' 063
~ " ...,, be I",,,,Sh«J 'f I!lI CO$I

Amateur HF Bands
Cushcraft , Butternut, KLM,
Masley, Hy-Gain , B&W, van

aorcen. Hustler, Larsen.
Antenna Specialists,
centuncn . Smiley

Antennas in Stock
tor MaMes, Base Stations.

and Handhelds

Everythiflg trcm mini rubber
uuceres to huge mcnobancers

ASK FOR PACKAGE
DEALS ON ANTENNAS

AND ACCESSORI ES

Also .. .
Antennas lor Scanners, CBs,

Manne , ccmmercei. and
Short Wave lislening

L .J L .J ~'~""~'~E 133 oPo1 REAOERS(RVlCE CAIlO



C,RCU,TS
HumbM 29 on your FMdt..ek urd

Have a quick'n'easy CircUli idea? Share it and gel a one year
subscriptiOn or extension to 731 Clearly mark all entries as submis-
sions tOf Circuits to distinguiSh lhem from manuscripts. Send your

Great Ideas From Our Readers entries to Circuits. 73 Magazine. Peterborough, NH 03458.
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BEACON TRANSMITTER

This transmitter can be used for transmitter hunts. as a remote
key finder, or radio telemetry (model rockets), It can be tuned to the
two meter band or omer VHF bands by charging C t and L1. L1 is 4
turns of #20 enameled wire airwound, J4, " in diameter (use a drill
bit), 5mm long center tapped. The antenna can be 18 " of any type of
wire. fC2 functions asan audio osciffaror that is turned onand off by Ie ,
about once per secooa. The range of the transmitter is several hundred
yards.

SIMPLE CONVERTER
RECEIVER FOR YOUR VFO

Here is a simple easy·ta-build
receiver converter that, when
used with your station VFO,
makes the combination of these
Mo pieces of gear into a Simple
Direct Conversion Receiver that
will tune the 80and 40 meter ama·
teur bands as well as other Short
wave bands for DX shortwave lis
teners. It will receive CW, SSB,
and AM. The inductance and ca
pacity in the antenna input circuit

James Kretzschmar, N4HCJ
Davis. CA

could be changed to receive
20, 15,10and6 meters.

This simple converter can be
constructed on a small piece of
2 - )( 2 - PC board using terminal
strips to solder parts to and inter
connecting to omer terminal strips
they can be bolted or soldered
to the PC board. Make sure the
converter-VFO output connec
tions are well-shielded. Happy
Sokiering.

Kenneth Hand WB2EUF
East Hampton. NY

•
0 ,*- ZENER TO LOAD
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RECTIFIER DIODE

The project I was making had a Sonalerr type buzzer whose
operating voltage range was 7 to 12VDC. My PCB was set up
foroperation at BVand Iput in a 7808 regulator. But when I turned on
the power the 7808 only put out 7.5 volts. I felt I needed a better
margin for the buzzer than .5V, so I added a rectifier diode (see
drawing) and came up with 8.1V. This idea should worlr as well for
zener regulators.

Dick Beekman W7FVM
St . George, UT
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Measure Up With Coaxial Dynamics Model

83000A RF Peak Reading Wattmeter SEE ,
•

CIIlCl£ 93 OfIIlU.D[A S[AVIC[ CAAD

(800)
654-9838

_0 AmERKAn
0&.. RaJAnce Inc.

If your only requirement is to
accurately measure capacitance,
then the AR-360D is the
instrument for you. It's the only
hand-held capacitance meter
available that also measures
leakage. Use it to measure from
0.1 pF to 20,OOOuF in 9 ranges,
with 1% basic accuracy.

For information on our
complete line of quality te st
equipment, including PAL@,
EPROM and EEPROM
programmers, IC testers,
DMM's , and DPM's, or for a
copy of our catalog, call us at:

~

• O.luH to 2H in 5 Ranges
• 1% Basic Accuracy

~

• 0.1 pF to 200uF in 7 Ranges
• I% Basic Accuracy

~

• 0.1 ohm to 20 MegOhms in 6
Ranges

·0.5% Basic Accuracy

With ARI 's new AR-460D,
the first hand-held LCR meter
that al so measures Di ssipation
Factor. Measure a capacito r ' s
leakage and capacitance too,
thanks to the AR-4600's state
of-the-art, fast-measurement
design that rivals bench meters
costing up to five times more.

AR.t , VALUE BEYOND MF.ASURE
.PAL io .lndemorlr. arM<md itttio< M.mora Inc.

73

Call _

PC/Z;p _

COAXIAL
DYNAMICS,
INC.

Expires _

Bank. No. Expires _

The American Radio Relay League
225 Main Sl Newtngton, CT. 06111 USA

MEMBERSHIP APPLICATION
Name
Street
Ci ty Prov.lState _

:::=:::- - - - - - - - - - - - - - - -

BENEFITS FOR YOU

$25 in U S $33 elsewhefe {U s . funds) Licensed ama teurs, or age 65 Of over , upon subm'"'1lg
prool 01age. may request lhe Special dues rate 01 $20 in the U.S. $28 elsewhere. in U.S. funds)
Persotls age 17 and younger may qualify for special rates. wnte 10 f apploca1lon

For postal purposes. f,tty percent 01 dues is a lloca led to OST. the balance for membership.

CST, QSL Bureau. Awards, Low Cost Insurance, Operating Aids,
Government Liaison and More-Much More!-----------------------------------

15210 Industrial Parkway
Cleveland, Ohio 44135
216·267·2233
1-8OO-COAXIAL
Telex 98.Q63O

Service and Dependability... a Part of Every Product

Take a PEAK with Coaxial Dynamics " NEW" Model83000A, designed
to measure both FWD/AFl power in CW
and FM systems simply and quickly .
Then with a " FLIP" of a switch,
measure "PEAK POWER" in most
AM, SSB or pulse systems. Our
Model 83000A features a complete se·
lect ion of plug-in-elements plus a 2
year warranty. This makes the
Model 83000A an investment worth
looking at. So go ahead. take a
" PEAK", you'll l ike " WAn " you see!

Contact us for you r nearest autho
rized Coaxial Dynamics representa
tive or distributor in our world-wide
sales network.
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DM- 4061...$79 .95 ... $4. UPS

220 MHz!

BJ200 ...S229.95 .. $4 . UPS ,

• :.• • •

DIPMETER
• I.S 10 2S0 MHz.
• 6 plul- in coils.
• Use as osc ror
receiver alignment .
• See the review in
'n ' Magazine (nov. 17 ).

SWR RF AN

• 100 KHI • ISO MHZ; .
4S0 MHz on ha rmonics. -r-r-:- _..
• Rl-' ()utput: 100 mvs. I _ •• •S G- 4160...S149.95 ... $4 . I~""_•.~)

• Enjoy SHORTWAVE or EXTEND frequency
for YAESU FRG9600 and ICOM R7000 rad ios.
• The following have PL259 connecters
for YAESU FRG9600:
• FC965DX...$149.95. 20 kHz - 60 MHz.
• FC1300 $199.95. 800 MHz . 1300 MHz.
• WA965 $109.95, )0 Mllz - 1.5 GHz.
• CODirol consQle for ease of operat ion
switches converters and antennas in/ oul.
CC965...$119.95.
• FC7000 {or !COM R7000 wilh lyP' 'N'
ccnnec ters. 20 kHz-60 Mhz...$1 59.Y5
• FC96S DX, FC1300, WA965 '" FC7000 no be
used without Control console and arc
p<)wer..d from: FRG9600 Of R7000.

RF SIGNAL GENERATOR

.. Covers NOVICE 220 MHz band'
• 16 Memories!/Scanning .
.. Delay/Lockout/Priority.
.. 26·30 . 60 -&0, 115-178,21 0- 260,
41 0-S20 M lb. NICAD~,

PS

1988 CATALOG

10 miles west 01 WlShlngton. D.C. :1- ELECTRONIC EQUIPMENT BANK
Sorry-No COD's - -' - ~ 516 Mill Street. H.E.
16-5 Tues.•Wed., Fri. 16-9 Thursday ~ Vlenn., VA 22180
16-4 Salurday Closed Sunday and Monday Order Toll Free: 800-368-3270

Technical and VA Orders (703) 938-3350

• Atl3Ch to any R$232 co mp:uible
compute r ror CW,RTIY.ASClI,AMTOR,
PA CKET and WEATHER FAX ( Epson
MS-80/RX-SO ror Fascimile).
• The PK 232 is THE UNIT to buy!
EEB includes the AC Adapler
_51 1Sl 2 willi~urchase!
PK232.. . l! . ..

H~..tt
SHORTWAVE!

CALL OR WRITE TOOAVi

DATONG MULTIMODE
AUDIO FILTER

• Dopple r DF syste m for FM receivers .
• user allaches his own coax, antennas & speaktr.
• Normal transceive operation even wh ile DFing!
• 20 - 200 Mllz, de pe ndant on use rs equipment.

DF... $329 ,95 .. S&II .

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

.. SSB. SSB &: PEAK , SSB &: NOTCH,
CW &; RTIV!
.. If you n~d an audio filler this is it!
Fl2...$1S9.95 .. $4. UPS
.. The ultimate aud io ritter. same :1.5

FU bUI wil h AUTO NOTCH!
Fl3...S229.95 .. S4. UPS

DATONG DIRECTION
FINDER

COMPUTER INTERFACE
AEA PK 232

DATONG AUTOMATIC
NOTCH FILTER

• Aulomatiet,l1y nOI~h 01.11
heterodynes , whistln.
• Gel r id of 'hmer-uppers'
on NET frequencies .
• I second is typical lock
lime/covers 270 Hz 10 l .S Khz.
.. Auto/Manual opera tion in
Notch or Peak modes .
ANF•..S119.95 .. $4. UPS

LAPEL
MIC!

• GaAs FET pr eamp.
• Compact sol id state
POWER Amplifier in
30 or SO watt models
• ICO M. KENWOOD Or
YAESU from:
$169.95 and up!
CALL FOR DETAILS.
MICROS e Standard

• Turn your IIANDIIELD
into a Mo bile G ia nt!

• We ship world·wlde
• Shipp ing charge. not Inc luded
• Prices & specifications subject 10

change without nollce

• Finally a spe. k../ mik.
"' . can all affo rd'
• Specify YAESU , lCOM or KENWOOD,

D MC5 37 Y, l or K . . . $19 .9 5 • '4

EEB
-

NOVEX 537 SPK MIC

WP230 or WP250~ Y. I. K .. Sol . UPS

.. Handset w/PPT switch.

.. Dracke! w/DTMF. spea ker &.
volume controls.
• Upgrade your 'mobile' image!
S~cirr. YAESU. ICOM or KENWOOD.
HSC701 Y, l or K...S79 .95 .. $4. U PS

DOCKING BOOSTERS

...J.J..

HW-10
• Clip-on lapel Mic/ Earphone. •
• PIT switchybattery powered,

(ballery not included).
Specify te OM, YAESU. KENWOOD.
Order: HWIGI. Y or K S4.UPS
INTRODUCTORY SPECIAL...S39.9S

NOVEX 701 HANDSET



" HFers-a quarter million potential
Enhanced Novices!"

Number 36 onyou,FeedbKkc.rd

LOOKING WEST
the Pacific Division Directors
chair. He wound up the aoo with
this terse and foreboding state
ment-"Bill, 'here 's power in
numbers" . He is so right.

I was on the road quite a lot
during 1987. mainly as the field
producer for " The New World of
Amateur Rad io " videotape. It
wasn't unti l the ARRL National
Convention in Atlanta that I had a
chance to monitor the local 220
repeaters. II was mid-Summer
and there were already many ac
tive Enhanced Novices. I heard a
lot of enlightening items and it
brought back memories 01 my
aSL a few months earlier back in
San Francisco . Wh ile Techs
through Extras on 2 meters were
talking either convention Of aches
and pains. the Novices on 220
were touching on the future. Imag
ine which I found more inspiring. I
soon outfitted my new car with
220.

It's Funl

personal communications enthu
siasts migrated above the 11
meter band. Most lound that the
ham gear of the day was easily
modified to operate in the 10Y.!
meier band, and the population of
that spectral parcel grew. At one
time, there were over 100,000
known operators on the 10Y2 me
ter band! The known operators
were the ones listed in the two-vol
ume set of the HF International
"Oallbook". Norm Mueller, a rep
resentative of this company, be
lieves his CaUbooks list only half
the 10'12 meter users. This incli
cates a peak usership 0' 250,000
HFers-a quarter matcn potential
Enhanced Novices!

Politically Savvy

Many of these guys and gals
have "two wayed " lor almost two
decades. They are, lor the most
part, excellent operators. With ex
perience comes political aware
ness-especially in matters per
tai ning to ham rad io . This is

We have a lot of lun. After all
these years, it hit me. For the first
lime in a long. long, long time I
was communicating-not just
talking to be heard! And the vast
majority 01 those I was talking with
were New Novices! Most told me,
like me fellow in San Francisco,
that they have no immediate plans

especially evident on the local 220 to upgrade.
repeater. The new Novices will probably

The political acumen of the give the AA RL a try- if the ARRL
HFer-turned-Enhanced Nov ice makes a concerted effort to lure
first hit me while on a trip to the them. If they fail to attract them,
San Franci sco area early last however, the new Novice may well
spring. I had my 1C-3AT along and divorce himself from the main-
wound up as the first aso for a stream 01the amateur communi-
guy who had just received his ham ty. They will be ripe lor the seiec-
tcket an hour earlier. It took him tion and organization by someone
that long to find someone on the ambitious enough to build a na-
air at midday. uonat organization to politically

The first thing I noted was that represent their needs, wants, and
he knew wno I was. That seemed desires. Dwell on itl
strange until he explained that he Did you knOw that Pete Hoover
had been listening to my Westlink W6ZH, grandson of H erb ert
newscasts since the late '70s Hoover, operated as W6KA from
when repeaters in San Francisco inside the American Red Cross
started tocarry them. " Whywould lloat? He did it on SSB using a
he be listening to Westlink if he Ten-Tee Corsair II in the body of
wasn't a ham ," I thought. I didn't the float as an antenna. Pete also
have to ask the question. He al- has 2 meters and 220 MHz FM
lowed that he had been an HFer gear on-board. He told me a few
since '72 and would never have weeks back that his order of priori-
gotten a ham license to "just work ty was to work Red Cross allied
Morse code". amateur stations and as many

He said " No" to upgrade plans, Novices as he could! I get the leeI-
but intends to plunge into ham ra- ing he's as excited about what's
die politics. He wants to make it happening as I am.
easier to get a license by doing Happy Anniversary to the En-
away with the code entirely lor the hanced Novices from those of us
Novice, and eventually for eu who appreciate you and who
grades 01 licenses. He also wants understand how important you
to be the first Novice to become an are to the very survival of amateur
ARRL official-he has his eyes on service . . .de WA61TF IIJ
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caused many higher class
licensees to grumble.

This is only the Up of the ice
berg, however, of HFers . More
and more active and retired HFers
and Sidebanders (HFers f rom
here on) are finding out that with
only a 5 wpm code test and a few
simple questions, they can do le
gally what they did illegally for the
past two decades!

There are some who believe
that the real purpose of Novice
Enhancement is to clean up or at
least 10 min imize the amount of
illegal activity taking place just
above 11 meters and below 10
meters. I doubt that the FCC had
this in mind , but it does appear an
unexpected side benefit.

Imagine being in the shoes of
an illegal HFer. Most of the time,

propagation on 10 meters is the
same as on 10112 meters. Only a
1001 would stay whe re he
shouldn 't be , when with an
evening or two 01 memorization
and a week 01CW practice he can
have legal call letters. Many
HFers are taking the path toward
ham radio as a way of self-preser
vation. In additiOn, they have ac
cess to several other bands. Not a
bad deal.

I started doing a bit of research
on the potential political clout of
HF converts to ham radio. Their
numbers astound-most are
drawn from mid-70s FCC figu res
01 the legal Class D Citizens Radio
service when growth was at its
peak. While the FCC estimates
that , at its peak. there were up
ward of 60 million t t -meter Class
D CB sets in the hands 01 the pub
lic, licensing figures seemed to
peak at about 20 million. CBing
went way down dUring the '70s
gasoline crunch, and by 1980 rigs
languished in attics, in base
ments, and on nee-market tables.
CB would never become a hObby
lor the masses since folks use
CBs only 10 find gas and avoid
speeding tickets.

The industry estimates that, at
the time, about 1% of non-ham

Bill Pasternak WA61TF
28197 Robin Ave.
Saugus CA 91350

The Novice Shall Inherit
Ham Radio

I finally found a terrific group of
hams. They are everywhere. I talk
10 them every night on my way
home from work. I chat with them
on weekends on 10 meters. I meet
more and more of them on each
business trip. They are warm,
friendly-and most important
they are neither stodgy nor
steeped in the traditions 01 the
past . The saviors of ham radio
have arrived and they carry a
bright banner that reads " En
hanced Novice!"

When the ARRL backed the
original Novice Enhancement
proposal, they likely envisioned
that any growth would come main
ly from the members of a family
where there was already one ham
as a member of the household.
This happened in many cases. I
know a lot of OMs whose wives
not only got their ticket, but who
are a lot more active Ihan their
spouse. There's an increase also.
The number of younger people on
the air-mainly hams' sons and
daughters-also increases. Most
seem to be pre-teens, and their
interest does nol seem to be as
much in ham radio as in keeping
in touch with mom and dad.

It turns out, however, that these
new cps are a minority. Whence
the bulk of new cps?

10YJ Meters !

Try a little SWLing on the
Novice portion of 10 or 220. Listen
past the text 01 a conversation and
pay attention to the operating pro
cedure. The new Novice Irom
a ham family is usually shy and
mistake-prone. The 10Y2 meter
operators ("HFers" or " Sideban
ders"), however, sound like expe
rienced operators who use a
strange language. He asks for the
"10-20" , or just "20" , instead
of aTH. Goodbye isn't 73, but
"Good Numbers" . Instead of
saying 10 look for him on the air on
his return trip, it's " on the Ilip
flop ." A stop at the filling station is
to " get more go juice" and n0

body owns a rig, but a "two-way"!
That 's just a bit of what's been on
the Novice voice bands this past
year. Yes, this CB l ingo has



THDX

Leon Fletcher N6HYK
274 Webster Dr.
Ben Lomond CA 95005

THE NONESUCH COUNTRY

Iceland (TF) is not on the list 01
the " ' 00 most wanted OX coun
tries," according 10 the most re
cent (July 1987) survey by The OX
Bulletin . Icelandic hams can be
found by US operators withOut too
much searching . Some Icelandic
stations even come up on some of
our OX nets a lew times a year.

Thus. as a OX country, Iceland
is not particularly rare in Web
ster's meaning of " not frequently
found." But as a nation, Iceland is
indeed rare in the sense of " un
usual." Just as starters, consider
these records: Iceland leads the
wor1d in:
- Having lhe most VCRs per capita.
- Publishing the most books per
capita.
- Reading the most books percapita.
- Having the most tractors per acre.

- Orinking milk.
-Oaily protein consumption.

Almost Paradise

Most significant, Iceland lops
all nations on the " Physical Quali
ty of life Index"-a rat ing system
that measures desirability, com
fort, ease, education , and other
such features.

Since Reagan and Gorbachev
met in Iceland in Oc1ober 1986,
the country has not seemed quite
as remote and unfamiliar. Just be
fore, during, and after that meet
ing, the media crammed us with
words and pictures of life in what
many of us learned-generally as
quite a surprise-that:
-tcerancers don't sit around in
igloos, bundled up in layers of
bear skins, try ing to keep warm.
Actually , during the winter the
average temperature in Iceland is
higher than in New York City.
-icetarcers don' t live in an iso
lated existence, deprived of the

" finer things ollile." They have a
highly-rated professional sym
phony orchestra , a prominent
opera company, a university , an
extensive educational television
system, the second highest daily
newspaper circu lalion in the
world, and more.
-lcetanders don't die young ; the
setting is not that rugged, so they
cIon't have to work so hard at rou
tine existence . Both men and
women live longer than the resi
dents of almost any other nation.

Iceland 's li te racy rate , at
99.9% , is nearty six percent better
than that of the United States. The
death rate of infants is 7 .1 per
1,000 births; in the United States,
it's a shocking 50 percent higher.

Iceland is ruled by the oldest
representative assembly in the
world,founded in 930, nearly eight
and-a-half centuries before the
government of the United States.
The President is Vigdis Finnbo
gadottir, the world's first popular-

•

Num", 37 on your Feedbllck cart

QTH is Iceland

Iy-elected lemale Head of State.
There are no tra ins in Iceland,

but the country's two airlines each
year carry nearly twice as many
passengers as the total population
of the country. The newairport ter
minal, with international flights
stopping for rest and refueling,
each year handles more than three
limes the number of residents.

The country's travel brochures
describe Iceland as " The Jewel of
the North ." To back up that claim,
they point to such featu res as:
· Outdoof swimming pools heated
by nature lor year-round use.
-o ne of the country's best salmon
rivers located within the city limit
of the capital.
- Pony-trekking as "an ideal way
of seeing the country."
- Visiting giant geysers, thunder
ing wetertans. extensive glaciers,
steaming lava fields, etc .
- sailing Clubs, gotl courses, Skiing,
snow-catting, bird watching, and
more.
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Lay of the Land

Still , th inking of Iceland as a
wasteland does have consider
able validity . Much of the interior
is uninhabited-and unhabitable.
Lava f ields extend for mi les.
There are dismal deserts. which
are so much like the moon that our
astronauts trained there, gelting
realistic practice in exploring con
ditions start lingly similar to what
they landed on in outer space.

In Iceland has no snakes or rep
tiles. There are few wild animals of
any kind . And all dogs are out
lawed in the capital city . try, One
of Iceland 's glaciers, Vatnajokull,
is the largest in Europe. equal in
size to all other glaciers in Europe
together-as big as Ahode Island
and Delaware CDmbined.

Iceland has more hoi springs
than any other country in the
wand. Those springs are used to
heat all of the homes, offices,
stores, and public buildings in

Reykjavik, the country 's capi tal
and largest city. Boiling-hoi water
is delivered city-wide through two
ten-mile pipelines. As a resort the
town is completely smokeless.

Backpacking is a popular sport
for visitors, but they must carry
paraffin or gas stoves for cooking
and heat ing . Since there are virtu
ally no trees. it's illegal to burn the
little scrub that exists in only some
areas. Because of the lack of lum
ber, trad itional farm houses were
buill from sod . Today most struc
tures are built of concrete.

Iceland cove rs 39,769 square
miles- slightly less than the size of
Virginia, Ohio, or Kenfucky. The
population is about 2SO,OOO-few
er people than in Norfolk, Virginia ,
SI. Paul. Minnesota . or Sacra
mento, California.

Fortu nate ly for Amer icans ,
most Icelanders speak English, as
well as Danish and German. The
nation's own language, jcelaodic,
is very dlfficult-"nigh on lmpcs-

sible" to learn, according to the
popular travel writer Eugene
Fodor, in his boOk Scandinavia ,
The pronunciation rules are very
hard , but even more diffiCtJlt is the
language's unu sual construc
tion- especially the adding of eie
ment-aner-erement to mQdily a
basic concept, resulting in many
words stre tching on for dozens of
leiters. Fodor points as an exam
ple to th e word "neesteretter
maIaII utn igsma nnssk ri fstofus
tulkuutidyralykill"-it means, he
says . " A latch key belonging to a
girl working in a lawyer's office."
You may not need that line in your
con ersaucns in Iceland . but
you' e got the idea .

TF Hamming

T h e r e are 1 3 5 hams in
Iceland - one for every 1,852
residents, to be compared with
about one in every 533 residents
of the United States. There are
seven different classes of licenses

In rceterc.
N-Novice, SO warts . CWonly
A-50 watts, CW, ATTY
B-200wans, CW, RTTY, SSB
C-SOO wens. CW, An y . SSB,

SSTV
T- so wer ts. VHF and above
R-Repeater
s-cice
There are eight club sta tions,

incl uding one at the Un iversity of
Iceland and one at a Boy Scout
Center.

Iceland and the United States
have reciprocal operating agree
ments for hams. If you're interest
ed in awards, a truly beautiful cer
ttncate is offered for working
Icelandic hams. The number of
contacts required is based on a
somewhat complex mix of what
ITU Zone you Iive in and on the
bal"lcl and mode of your contact .
For full informallon 'write to rsjen
zkir Radioamatorar, Awards Man
ager, POB 1058. 101 Reykja...ik.
Iceland.1JJ

PhofOroundsy of kelaflda,r
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Number 38 on your FHdback urd

From the Hamshack

LETTERS

VE1SH-Silent Key

Ron Hessler VE1SH died a few
weeks ago-another smoking
fatality. My age too. Though I 'd
never met Ron, we'd correspond
ed frequently over the last couple
years. Developed quite a friend
Ship.

I was looking back over Ron 's
letters with the idea 01 doing an
obit which would list his many ac
complishments. But the list is so
long that it's overwhelming. Ron
got started in amateur radio about
the same time I did-almost 50
years ago. He became the Cana
dian ARRL Director and then
founded the Canadian Radio Re
lay League (CRRL).

Ron was an outstanding busi·
nessman-I think you 'll find his
perspective interesting. Here 's
the last letter I received from him.

- Wayne

Thanks tor taking the time to
write- it's really appreciated.

You know, it's a funny thing, but
when I'm on the aira high percent
age of the chaps I contact. being
aware of whO I am, treat me like a
OX opand try to sign offas quiCkly
as possible. I often have to almost
tie them hand and toot to get 'em
to talk with me. ldon'tgetmykiCks
from filling a 109 page-I'm there
to meet people and hopefully turn
them into friends I can rap with
when we meet again on the air or
at a nemtest.

On the air I try to find out the
other person 's interests or busi
ness so I can ask questions-be
ing interested in almost every'
thing. Hells bells, there's got to be
some benefit to having read a few
thousand books and tens of thou
sands 01 magazines _.. right?

Re my editorials-I don't want
to put too many readers on mental
overload, so I've been taking it
easy.

See you on 20-or Dayton,
whichever comes first. -Wayne

on my contacts which is a great
idea. It is interesting to note that
althOugh there have been great
technical advancements in ham
equipment over the past 20 years ,
the basic content of the typical
a s o is essentially unchanged.
I've tried to interject some person
al information into my contacts,
such as " Age 38, Ham for 26
years" .

January issue was tremendous
with all the OX articles! I really en
joy the human interest and operat
ing artic les about the ccivrns
(whom I've contacted), and Jay
O'Brien W6GO. It's interesting to
me to read about thei r back
grounds. We have a very diverse
crowd in ham radio, even though
many are retired . That's what
makes our hobby lun!

Incidentally , I really look for
ward to the OX co lumn each
month and have also subscribed
to the OX Bulletin. Chad Harris
does a great job with both and I
enjoyed talking with him the other
day when I phoned in my OX re
port. With a simple HF6V ground
mounted vertical and a za-vear
old rig. I need all the help I can get'
I'm hoping to get an opportunity to
join a o XpeditiOn, or make a visit
to Chad's " The last Resort" on
Montserrat . Talk about fun!

I ' ll be looking forward for
W2NSo. Keep up the excellent
work. It's a fine magazine and re
ally enhances my enjoyment of
our hobby. Joe Matt WA9AQE

Pittsburg h PA 15237

friend 01 mine (VE1 EEl who
passed away last December. After
much ereee. sweat and tears,
buck passing between ARRl and
CRRl plus much name calling,
etc.. I have now been assured by
Mr. Sumner personally, that the
obit will be in the October issue.
You lust wouldn't believe, Wayne,
the bureaucracy I ran into . Howev
er, perhaps the installation of their
new IBM System/38 Computer
($419,000.00) will solve all this.
And , perhaps it will be sma rt
enough, at this price (no pun in
tended), to give some direction?

Now I got a bone to pick with
you. You have been bugging me
to give up smoking. Well, I did,
cold turkey a month ago and have
never been in such ill health, as a
result , ever since . Terrible cough,
all kinds of anti-biotics and nar
cotic type cough medicines pre
scribed by the vet, followed by,
three days ago, a complete loss of
my voice. Methinks I had better
cure myself and go back on the
weed again . Which, as I told
Eileen , if everything does not
clear up, in another week, is ex
actly what I am gonna do!

Because, apart from any other
reason , my ham activily is now
confined to CWoI never liked CW
before, but now in my present Cir
cumstances, I think it is golden. At
ieast-cbetter than nothing or just
being confined to being a SWl?

In answer to your closing ques
tion .. .1 constantly am trying to
cause events; however, I don't
seem to be doing any better than
you! Ron J. Hesler YE1SH

Sackville NB EOA 3eO

Ron did more than any other
Canadian to promote amateur re
dio in Canada. I'm going to miss
him . -Wayne

Kudos

I continue to enjoy my subscrip
tion to 73 and especially your edi
torials which always express ex
ce llent and insightful opinions
abou t our hobby. I think you do a
good job in covering most, if not
all, aspects of the hobby to be ap
pealing to the widest audience.

Finally got my rig back on the air
in October and have had a great
time working OX. So far, 73 coun
tries worked toward the OX Dy
nasty Award . I earned OXCC back
in 1969 from Wisconsin. Since my
gear is now over 20 years Old, I'm
looking to upgrade to either IC
761 or T5-94O. I noticed you went
with the 761 .

I followed your suggestion on
keeping a more detailed notebook

many other matters. we closely
parallel the States. Far as I can
see, no real difference and we
don't even have incentive licens
ing for an excuse! Our average
age group is 55 and, like yoursel f,
we are not getting the youngsters
any longer.

I agree completelywith you but I
just cannot see how we are going
to awaken our " leaders" into at
least trying to do something about
the situation. They allseemto pay
lip service to the urgent need to
get youngster back into the ser
vce . .But , nothing happens. No
programs-not even on the agen
das of most meetings. And, when
it is, all that seems 10 happen is to
duly recognize the problem. Ra
dio club meetings are attended
mainly by Senior Citizens and
they just don ' t want to be hassled
into any thing ... mainty con
cerned about when the coffee and
doughnuts are going to be served!

The recent CARF/CRRUDOC
Symposium was so important that
DOC didn't even bother showing
up! A complete waste of time and
money and I have not been hesi
tant about informing au and
sundry what I thought about it be
fore and after the fact. A pile of
unadulterated crap!

Back when these symposiums
first started, they were very well
attended and quite a few things
accomplished. However, due to
the ever-changing officials in
CARF/CRRUoOC, the sympo
siums have degenerated not even
worth the money or effort. I hear
that the enerceoce. at this Win
nipeg meeting , was under 50 .
'Course, what do they expect,
when they hold these sympo
siums in a remote and hard to ac
cess place like Winnipeg?

As I have told our CRRl Presi
den t (lillie good it will do) what we
should endeavor to convene is a
symposium with but one single
subject and I don't have to tell you
what that is? But no, he is so busy
with more important things as try
ing to coordinate the amateur
communications on the forthcom
ing Russian Canadian Transpolar
ski trek.

ARRl? No, quite frankly, I have
seen absolutely no signJindication
of direction as you call it. I have

In answer to your question as to been extremely busy just trying to
the health of ham radio in cana- get aST to include, in the silent
da-call l can tell you is that, as in key column, the obit of a personal
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HF Emergencies

Congratulations on another fine
edi tion of 73. I found this edition to
be one of the most informative yet
for the OXer. I would like to offer a
constructive comment on Steve
Wolf's article " In Praise of OX and
WAS Nets". If Steve is looking for
dependable emergency commu
nications on the HF bands , he
need only tune 10 tne tmemetion
al Amateur Radio Network. The
IARN is active every day and m0n

nors 10, 20, and 80 meters for
emergency traffic . This interna
tional network has a proven
record for passing emergency,
health, and welfare traffic.

He could get in touch either by
calling in on net frequency, or if he
has a comp uter and modem, he
co uld contact our Central US
Computer Center, " The Cleve
land Hamnet" and talk to the
SysOp who is David Speltz ,
K81PJ. The " HAMNEr' is open
24 hours and the telephone num
ber is 216-942-6382 . He could
also talk to me via " The Circuit
Board" 88S, which is the comput
er center for IARN . The hours for
The Circuit Board are 2300-0300
UTC weekdays and 1700-0300
UTC weekends at 207-465-7288.

Jim Sammons N1FIo
Assistant Network Manager

for IARN



by Larry Ledlow, Jr. NA5E

Return of the Living Dead
Novice Enhancement cele

brates its first birthday this rnonm.
an event worth noting even if
you're not a Novice. The full count
isn't in yet. but certain ly the ex
panded privileges had an impact
on growth . WSYI recently report
ed a net increase of more than
9100 US amateurs, nearly all 01
whom were Novice and Techni
cian licensees, during the 12
month period ending in October
1987. Remember that Novice En
hancement only took effect in late
March last year, so the reporting
period only covers seven months
with the new privileges.

The overall US ham census
grew nearly three percent. In tact.
the Novice and Technician popu
lation grew more than six percent.
Is that good or bad?

I know a lot of folks will look at
the percentages, then roll their
eyes back and moan, " Big deal!"
Frankly, though, the numbers are
neither good nor bad ; they're Sig
nificant. They tell us something,
but not everything.

look eune FCC licensing num
bers every month . Spr ing 's
Novice Enhancement brought an
enormous increase of new license
applications. So much of an in
crease, in fact , the FCC couldn't
keep up, and license processing
delays were 90 days or more! Dur
ing the summer, Ihe numbers ten
off. Alter all , people have other
things on their minds during sum
mer, and most license courses on
ly run during the spring and tau.
The numbers were a lillie sluggish
in October (about 750 new
Novices), but November brought
about 1100 Novice applications, a
42 percent increase over October.
Most Novice courses finish in
November and December, so new
ecoucaucns are understandably
qreater.

Even with incomplele data, it 's
preny clear that Novice Enhance
ment has had a positive impact on
amateur radio growth in this coun
try. II was an important step for
ward , but was it enough?

Re-thinking No-Code

Five years ago I wrote a rather
exhaustive argument to the FCC
against the no-code license pro
posal. A lot of other hams wrote
similar arguments, and the Com-

Number 351 on your Feedbllck C8rd

mission killed the no-code license
" forever."

Yet the idea persists. I regularly
get mail from readers debating
the no-ecce license. Fred Mata
W5YI has recently discussed no
code licensing in his bi-weekly

"It's fall acious t o
argue in favor of
Morse code as an
artificial barrier

to keep the
riff-raft out."

newsletter. His readers' com
ments clearly show strong interest
in such a license. Even ou r
" Fun!" poll results show nearly
half 01 the respondents lavor no
code. The general idea is not dead
by any means in the minds of most
hams, and I think it 's time to reex
amine the no-code license.

I believe the sing le greatest lm
pediment to growth in American
ama teur radio is the Morse code
requirement. Whether real or
imagined (I actually believe the
latter), the difficulties most would
be hams face with Morse code are
serious, and more olten than not
insurmountable, obstacles . Virtu
ally everyone except for about
0.02% of the general population
with certain learning disabilities
can learn MOf'Secode. The majori
ty 01 would-be hams who " can
not " learn it fail, because they suf
fer from poor study habits , or
simply psyche themselves out
against the code .

Others throw in the towel long
before they even Iry. Many people
don't even ettempt tc learn code,
because they feel amateur radio
doesn't offer enough to motivate
them to overcome the obstacle.
" Why should I?" is a perfectly
good question.

Most arguments aga inst a no
code license class in this country
usually involve the words " tradi
tion" and/or " like CB." There's
something to be said about the
tradition 01 Morse code in our hob
by. Then again, strong ties to tra
dition can be detrimental to mod
ernization and growth. Many ,
many hams are afraid a no-code

license will " open the gates" and
flood the hobby with a lot of CB
like nonsense.

I am as concerned as anyone
about the possibility of uncon
trolled growth 01 amateur radio.
Bigger is not necessarily better.
Morse code keeps a lot 01 sleaze
bags out ol lhe hobby, but it keeps
even more line people out, too.
Even sleaze bags can learn code.
Once in a whi le they do and get a
ham license. It's teuaclous to ar
gue in favor 01 Morse code as an
artilicial barrier 10 keep the riff-raft
out.

The only so lid argument
against no-code mvcive interna
tional regulations, which specily
that HF amateur radio privileges
must carry Morse code require
menl.

But what about no-code opera
tion on VHF or UHF bands? In
England, where I lived for three
years befo re comi ng to New
Hampshire, I saw a very succestur
VHF-only no-ecce license in the
UK. The Uniled Kingdom has only
two license classes, A and B. Both
have the same wrilten exam re
quirements , but the A Class re
quires a 12 wpm code test . B
Class licensees can operate on
any and all ham bands two meters
and above. Ham growth in the UK
has its own problems centered
largely around licensing adminis
tration and reluctance to give up
" traditions." Basically, however,

WANTED: Nominations for
73's 19 8 8 Ac hi e v e me n t
Awards

At Dayton, 73 Magazine will
honor those members of the
amateur radio community and
industry who have contributed
most to encourage the hob
by's growth. In particular, we
will present awards in the cere
gories of technology and edu
cational advancements during
the past year. We will award an
individual or club and a com
mercial venture under each
category.

Nominations for the Tech
nology Advancement Award
shOuld discuss the nominee's
particular contribution(s) to ad
vance amateur radio state-of
the-art. Achievements in cir
cuit design , networking,
radio-related computer hard
ware and software, digital
communications, and other ar
eas should be recognized. In
dustrial awards may also go to

the B Class VHF no-code license
is successlul!

We American hams have indus
try breathing down our backs just
waiting to grab a piece 01 our
spectrum, particularty at VHF and
UHF. The 220 and 900 MHz
bands are under especially seri
ous threats at the moment. Is
there a better way to encourage
use of those bands than to assign
no-code lice nsees the re? HF
technology is generally stagnant,
butlhere's lots 01 potential for de
velopment at the VHF, UHF, and
microwave bands.

Let's Give It a Shot!

Heck, I say give it a shot . Put
together a decent proposal for a
no-code license that will encour
age growth of the ham population
while also encouraging induSlry to
develop and sell the technology
lor use at higher frequency bands.
II one proposal doesn't work out,
then try another until it does.

No-code licensing will never die
in the hearts and minds 01 many
hams. Perhap s the idea was
ahead of its time when the FCC
last ruled on it . Certainly I 've
changed my mind on the issue,
and presumably others have done
the same. I'd like to see some sen
sible, lar-sighted nocooe license
proposals go forth to the Commis
sion now.

We have the power to shape our
future , so let's do it'1JI

a component or equipment
manufacturer or other compa
nies that have made part icu
larly innovative technicalprod
ucts lor emeteur radio use.

The Educational Achieve
ment Awards will honor an in
dividual (or club) and a compa
ny who have done the most in
the previous year to recruit
new hams and/or to educate
ama leur radio ope rators.

Nominations should not ex
ceed 500 words, although we
will accept additional support
ing material, such as photo
graphs, newspaper clippings,
advertising copy, and other in
format ion . All nom inat ions
must be signed. We cannot ac
cept anonymous submis
sions. Send questions, com.
mente. and nominations to
Achievement A wards , 73
Magazine, WGE Center, Pe
terborough , NH 03458. We
should receive all matenar not
lat8rthan April 10, 1988.
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This YAESU FT-736 VHF/UHF Transceiver
in the 73 Magazine

"GREAT DAYTON GIVEAWAY"
This most advanced UHFVHF Transceiver of our generation can be yours . Just mail in your entry
postmarked no later than April 10 or stop by the 73 or Yaesu booth at the 1988 Dayton Harnvention and
fill in an entry form . Drawing to be held April 30 at Dayton .

HERE'S WHAT YOU WIN:

I Offer valid ot1ly in the U ,S,. Its lemtoties arid possessioIls. Please allollrt' 6 weekS lor I
delivery ollllst issue. 684SSWL ..J

* * YAESU FT-736 VHF/UHF TRANSCEIVER
* * YAESU FEX 736-506 METER MODULE
* * YAESU FEX 736-220220 MHz MODULE
* * YAESU FTS-8 TONE ENCODERIDECODER
* * YAESU MD-I 88 DESK MICROPHONE

r - - - - - - - - ;:;;,11;-73'$Gre;Qayton G'i;aw-;Y ...,

D YES'
Circulation Dept.

I • ~~t~~~H 03458 I
, Enter me in 73 's Great D3)'100 Giveaway and start my I
I subscr iption to 73 Amateur Radio for the term checked: I
I I

D One year for $19.97 D Two years for $34.97
I D 'Check cnclosed D MC O VISA O AE I
I I
I Card # Exp. Date I

I D No. I do not wish to subscribe now, but please enter my name in I
73 's Great Dayton Giveaway.

I I
I Name Call I

I Address I

I I
I C i~ I

I Slate Zip I

(N"o Pu rchase Necesary)
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Gel a pencil right no'" and fill in the attached entry
blank -and start making room for your new YAESU
FT-736 .
Il\STAf'IlT SAVIl\GS You' re always a winner with 73:
Subscribe now and pay only $19.97 for one year-you
save over $15 off the cover pr ice! or put over $35 back In
your pocket when you sign up for 2 years'
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"They said I couldn't work
DX wi thjust 100 watts.Espe
cially with a radio that has
less than 1000 swi tches on the
front panel.

But the truth is, I'm working
lots ofDX,more than some of
these blockbuster types, thanks
to my Yaesu FT/4IGX.

\Otl see,my no-nonsense
FT-741GX was designed wi th
me in mind, so Ican hop around
the band fa& to nail those DX
stations.Wh ile the other guys are
warmingup their amplifiers, I'm
working the newcountry!

My FT-747GXhas a super
receiver,with a directly-driven
mixer for great overload pro
tection.And,Yaesu included the
ewfilter in the purchase price

(I used the monel' I saved on post
age for the QSL cards!).

And my FT/4IGXis loaded
with other features.The receiver
works from 100 kHz straight
through to 30 ~lH z. and it's a
fantasticshortwave broadcast
receiverI can use all twenty
memories for that alone! Plus it's
got dual VFOs.Anoise blanker.
Split frequency operation for the
pi le-ups.And scanning up the
band helps me check out open
ings as they happen.

Ijust put in the optional
crystal oven,and next month I'm
going to pick up the FM board.
I can't wait to tell my buddies I
worked England on a repeater!

And with the monel' I saved
when I bought my FT-74IGX, Igot

a second ten-meter antenna for
satellite work on the high end of
the band.Iuse mypersonal com
puter to tell me what satellites are
going b);and the computer even
sets the frequencies on the radio
for me.

:-'-ow my friends are getting
FT-741GX rigs, too. I knew they'd
figure out my secret weapon
sooner or later.But now I'mset
ting the pace'

Thanks, Yaesu.You've made a
rig that makes sense:'

WSUU&\ 17210 Edwards Rood. Cerritos,CA 90701
(2]:3) 404-2700, Rt'pair Service; (213) 404 -4884.
Parts: (213) 404 4lH 7. Prices and specifications
subject to l'har]# without notice.

CIRCLE 111~ READER S£FtVIC[ «JIO

"Theyla edwhentheysawmyradio.
Thentheysawmylogbook"



,
• Complete all band, all mode

transceiver with general
coverage receiver. Recerver
covers 150 kHz·30 MHz.All
modes built-in ;AM, FM,cw. FSK,
LSB,USB.

• Superb, human engineered
front panel layout for th.~,~"'1
OX-minded or contestin
ham, Large f1uorescenl tube
main display with d immer; direct
keyboard Input offr~ue~
flyWheel typema~ knob
WIthOO~er mechanism
aIVOOfnblne to make the TS-9405

/ a JOY to operate.
• One-touch Irequency check

(T-F SET) during split
operations,

• Unique LCD sub display indi 
cates VFO, graphic indication
01 VBT and SSB Slope tuning ,
and time.

• Simple one step mode chang
ing with CW announcement.

• Other vital operating func
tions. Selectable semi or fuU
break-In cw (aSK).RITfXIT. all
mode squelch. AFattenuatcr.filter
select SWitch. se lectable AGC,
CW vanaoie prtcn control, speech
processor, and AF power output
control, programmable band
scan or 40 channel memory scan.

-SSBI

~ \
" u );."\
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SSB SLOPE TUNE

3.

4 . Inle<l....\1 ..""'..
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3)ssa SlopeTuoiog.Operatinginthe l SBand
US Bmodes, tr ns fru nt panel centrot allo ws
mdependent.conllnuousfyva ria bIeadjusl ·
ment otthehighor lawhequenc, slopes otlhe
If passlland The LCD sub display illustrales
the hllering POSitlOO

4) IF Haleh Fiher. The lun.ble notch Mer
shalp" ureneates in le,fellog signals Ily as
much IS 40 dBAs shown here ,the loterterinll
signl l is reduced,whIle the eesuee signll
remllns un aflected t he nOlCh tiller " olks io
all modes except FM
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AF tune opel'llIl ion
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I) CWVariable Bandwidlh Tuolng. Varythe
pa ssbandwidlh conti nuouslyin tne CWof5K,
and AM modes. without Iflectiog tnecente r
frequency ThISeUective ly mIn imI zes ORM
Irllmnearby S5B and CW slllniis
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TS-940S
Competition class
HF transceiver
TS-940S-the standard of
performance by which all
other transceivers are Judged.
Pushing the state-of-the-art
in HF transceiver design and
construction, no one has been
able to match the T5-940S in
performance, value and reli
ability.The product rev iews
glow w ith superlatives, and
the fie ld-proven performance
shows that the TS-940S is
" The Number One Rated HF
Transceiver!"
.100% duty cycle transmitter.

Kenwood specifies transmit duty
cycle time. The TS- 940S is guar
anteed to operate at full power
output for periods exceeding
one hour. (14,250 MHz.CW: 110
watts.) Perfect for RTTY,SSTV.
and other long-duration modes.

• First with a lull one-year
limited warranty.

• Extremely stable phase lock 
ed loop (PLL) VFO. Reference
frequency accuracy is measured
in paris per mil/ion!

Optional accessories : crystal osc illator . MC-43S UP/DOWN hand
• AT-940 full range (160·10m)automatic mIC,. MC·60A, MC·80, MC-85 deluxe base
antenna tuner . SP·940 extemat speaker station mics.• PC-1A phone patch . TL-922A
With audio hftenng • YG·455C-1(500 Hz), linearamplifier . SM·220 station monitor
YG-455CN-1 (250 Hz),YK-88C-1 (500 Hz) CW • 8S·8 pan display . SW·200A and SW-2000
hlters: YK·88A·l (6 kHzl AM !lIter . VS-l voce SWR and power meters . IF·232C!IF-10B
syntneseer s So-l temperature compensated computer Interface.
COmp/t'le SO'''JCe maf><JaIS aft' a"allal>1e /of auKen WOOd rransce....e-sarid most eccessooe s
SpeoI>car'C!ll$. /e.ar",e5. """ prICeS Ife S<l0jt'Ct ro ct>.ange ...,fllour fIOllCe or obhgar,on

KENWOOD
KENWOOD U.S.A. CORPORATION
2201E.Dominguez St., Long Beecn CA90810
Po. Box 22745, Long Beach. CA 90801-574 5
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