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Ie-706mKIIG HF!VHF/UHFALL MODE TRANSCEIVER
When looking for the perfect portable rig, look no further than ICOM's IC-706MKIIG. It's small size
(6.5" widex2.25" high x8" deep) and light weight (5 .5 Ibs) make it easy to pock along onany
trip, whether on foot or by vehicle. For the person wonting to conserve battery power, the 'MKIIGoffers
adjustable power output, from 5-100 Watts. Plus, it's loaded with big-rigfeatures like: built-in DSp, to
reduce oreliminate QRM; ncss Encode/Decode with Tone Scan; 100 alphanumericmemorieswith
up to 9character naming; backlit keyswith adjustable intensity; and much, much more. Anoptional
remotemounting kit (RMK-706) is also available, giving you unlimited mounting configurations. To find
out more about the 'MKIIGand its many uses, visit your authorized lcom dealer today.

Faceplate shown in optional Remote Control
configuration. Requires OPC-581 II ft. (3.5m)
or OPC-58l 16 ft. (5 m) separation cable

RnTEnnR TUnERS

©2002 ICOMAmerica, Inc. 2380 II6th Ave NE, Bellevue, WA 98004 ' 425·454·8155.TheICOMlogois0 registered
trodemarkof ICOM, Inc. All specificationsare subi"t tochonge without nonce orobligonon. 706CQVHF902

Whynot? You deserve it!

( www.icomamerica.com J

IC-706mKIIG. Prouen Performance.
HF/6M/2M/70CM. HF &6M@ lOOW, 2M@ sow, 70CM@ 20W · 100 Alphanumeric

Memory Channels • CTCSS Encode/Decode with Tone Scan • Auto Repeater • All Mode with DSP

• Plug-n-Play Filters - Optional SOO/ 2S0Hz CW, 1.9 kHz SSB Filters • Bocklit Function Keys

• Built-In Keyer• IF-Shift • ToneSquelch • Remote Head Operation (optionalequipment required)This tuner loves the great
outdoors! Whether under your
vehicle, or in atree connected to a
long wire, it's the perfect match
for your 1C-l06MKIIG. Compact,
watertight construction.

nT-180
Great for base as well as mobile
installations! Tune your vertical
beam or caax fed antenna from
160 Meters to 6 Meters. A
compact matching package for
the IC-106MKIIG.



cfjMEST CK-3M5/CK-3M Deluxe
cable assembly 17'length including
17" ofRG-I8.8.A1U foreasy entry from
a lip mount without causing water
leak, wind noise orcoax damage. CK
3M 9'9" total length.

~EST 305M/304M Standard
low loss cable assembly. Gold plated
SO-239/PL-259 connectors. 17'
length/I3.5' length.

~I$r CQ-5M low-profile,
"quick-disconnect" trunk lip
mount. For quick storage, ortheft
prevention, the antenna and con
nector are disengaged from the
mount base with the release ofa
lever. Offset washers provide upto
17deg vertical antenna adjust
ment. Includes 16'9" ofdeluxe
cable, 18." ofmini RG-I8.8.A/U style
coax foreasy entry thru the weather seal. Gold-plated SO-239/PL-259 conns.

~EM" ~R-5fA low-profile,
stainless steel trunklip mount.
Offset washers provide forupto
17 deg vertical adjustment of
antenna. 16'9" ofdeluxe cable

When mounti
etc., use t
system .
shown,
diam

/ltaldal EM-BBO Light
du1y, 2 adjustment planes, up
toA"antenna.

NEW ' C~ET NEW CP-5M Universal lip mount. 4
adjustment planes, 4 set screws, holds up to 70"
antenna. Use on trunk lids, van doors, truck doors,
hoods, etc. Fits over virtually any lip 1/4" thick or
less. 16'9" of deluxe cable included, 18" min'
188A/U style coax for easy entry thr
seal: Gold-plated SO-239/PL-

Maldal MK-30H 12VDC
motorized mount, Mounts to
vertical orhorizontal door lip.
Up to 70"/19 oz. antenna.

Mount: CP5M Antenna: C757
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LINt: OF SIGHT
A Message from the Editor

Once-in-a-Lifetime Operating Conditions

I
t was November 1966, more than a gener
ation ago, when the Leonids last produced
a major meteor storm over North America ,

and then mostly over the Midwest and West.
This November a storm is again predicted, not
only for most of North America, but also for
western Europe earlier in the day.

Historically, the Leonids is rich in its abil
ity to produce storms. As recently as last year ,
storms were evident in various parts of the
world . However, this year represents the end
of the trail, as such, of Leonids meteor storms
for a very long time-to be more precise, at
least 97 years!

It was the predictability of the Leonids in the
19th century that opened the door to the under
standing of how meteor showers and the some
times accompanying storms work. Ironically,
it is this vast improvement in predicting the
future of the Leonids that makes it clear that
we are on the verge of experiencing the end of
these oh-so-predictable celestial events.

This year is not only extraordinary because
of the predicted termination of the events, but
also because of the advanced technology now
available. We amateur radio operators inter
ested in operating on the VHF+ ham bands
stand to benefit the most among our fellow
hams from the propagatio n generated by the
storm-caused conditions.Aiding us in our tak
ing advantage of this special propagation are
better-made receivers, and much better ama
teur-radio-designed software.

Moreover, because of the full Moon pro
viding too much light interferen ce for view
ers of the storm, amateur astronomers will not
fare as well as they have in the past in observ
ing the Leonids. This situation will make our
radio observations all the more important in
documenting the activities of the storms .

In order to enlighten us concerning the pre
dicted Leonids meteor storm, this issue con
tains two articles on the Leonids meteor show
er, along with other articles making reference
to it as well. In "The Leonids Meteor Shower
Past, Present, and Future" your editor covers
a brief history of and discusses future
prospects for the Leonids meteor shower. In
"A Beginner' s Guide to Meteor-Scatter
Operation, Part II" author Shelby Ennis,
W8WN, discusses the evolution of the soft
ware available for meteor-scatter propaga
tion. In his accompanying sidebar "Leonids
2002-The Last Big One?" Ennis covers the
curren t predictio ns and what modes to use
during this year's Leonids. In "Log Periodic
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Dipole Arrays:A Single-Antenna Solution for
the VHFIUHF operator!" author Peter Bertini,
K IZJH, discusses the use of the log-periodic
antenna for meteor-scatter work. Another
meteor-scatter relevant article is Tom Webb,
WA9AFM's "Satellite" column, in which he
discusses various satellite antennas that also
can be used terrestrially.

Speaking of antennas, in his' "Antenn as"
column, Kent Britain, WA5VJB, also dis
cusses the log-periodic antenna design and
gives directions on how to build another one
of his easy-to-build antennas, this one being
for the 222 MHz band. Speaking of easy to
build, simple construction articles include a
2-meter antenna tuner by Van Field, W20QI,
and a battery helper by Dr. Charles Pearce,
K3YWY .

Features Editor Ken Neubeck, WB2AMU,
discusses last fall ' s F2 propagation on 6
meter s. Our other Features Edi tor, Gordon
West, WE 6NOA, discusses the dosand don'ts
of aeronautical mobile ATV. Speaking of
mobile , Jason Baack, N1RWY, documents
his entry into bicycle-mobile VHF work on a
recumbent-style bicycle. What is a recumbent
bicycle? You will learn all you wanted to
know and then some from Baack in this issue.

Also in this issue, FM columnist Gary
Pearce, KN4AQ , discusses his survey of
repeaters located on commercial towers.SETI
columnist, Dr. Paul Shuch, N6TX, covers the
important role that amateur radio astronomers
play in the search for extraterrestrial intelli
gence. Asyou look through this issue,you will
find that there are even more VHF-related arti
cles that will be of interest to you.

Thanks for Your Support
Over the summer my wife, Carol, W6CL,

and I traveled to several locations, including
the Central States VHF Society Conference in
Milwaukee, Wisconsin; the ARRL South
western Division Convention in Escondido,
California; and the Mena, Arkansas Hamfest.
We really appreciate the warm support that you
have given to the resurrected CQ VHF maga
zine and your suggestions for future VHF+
coverage.We met manyof youfor the firsttime
and renewed old acquaintances, and have seen
a great deal of enthusiasm for CQ VHF.

As our schedule and the weather permits,
we will continue to travel to regional hamfests
surrounding the northeastern Oklahoma area.
We look forward to meeting you at one or

more of these hamfests, for it is your encour
agement that keeps us going in pursuit of still
more excellent articles for future issues of this,
your magazine.

On the Cover
This issue's cover represents some magical

wishful thinking on the part of the photogra-
i pher. It ' s that ideal night for you, the weak

signal operator, when everything is going just
right. The EME antennas are aimed at a full
Moon when a meteo r passes overhead,
exploding right in front of your antennas,
thereby lighting up the night sky and firing up
the meteor-scatter propagation at your QTH.

Photographer Shelby Ennis, W8W N, au
thor of the two-part series "A Beginner' s
Guide to Meteor-Scatter Operation," writes of
his photo: .

The original photo was taken about ten
years ago using an old Miranda 35-mm sin
gle-lens-reflex camera with a 55-mm lens. The
photo is a time exposure, using several hand
held electronic fla sh shots from different
angles while the shutter was open for illumi
nation. The aperture setting is unknown,
probably about F8. The fi lm is Fujichrome,
later transf erred to a negative, and the print
scanned into the computer.

Later, the "meteor" was "airbrushed"
using Paint Shop Pro. Later still, the Moon
was moved in f rom another picture using
Paint Shop Pro.

The 144-MHz antenn as are fo ur KLM
16LBXs on an azimuth-elevation mounting at
15 meters.A small 432-MHzx-Yagi isjust vis
ible in the center. A Supercone VHF antenna
and weather sensors are also on the top ofthe
tower. Since the picture was taken, afour-ele
ment 50-MHz Yagi was added to the system.

The tower is aluminum- capable of being
f ree-standing with this wind loading, but with
guys and torque bars to cut down on twist and
sway. The rotator is a Hy-Gain 300. Elevation
is apair ofhinged plates with an oldAirstream
jackscrew. Both elevation and azimuth read
out is by 400-Hz surplus selsyns. Just below
the top, but on the opposite side ofthe tower,
is the boxfor preamps and relays.

Here' s hoping we all have such a magical
night of propagation on November 19.

Until the next issue . ..
73 de Joe, N6CL

Visit Our Web Site



QUARTERL~ CALtNDAR OF EVENTS

Moon perigee. Good EME conditions.
New Moon.
Lowest Moon declination.
Poor EME conditions.
First quarter Moon.
Poor EME conditions.
Moon apogee.
Full Moon.
Highest Moon declination.
ARRL International EME Competition

second weekend.
Moderate EME conditions.
Last quarter Moon.
Moon perigee. Good EME conditions .
New Moon.
Lowest Moon declination.
Poor EME conditions.
First quarter Moon.
Moon apogee.
Poor EME conditions.
Full Moon. .
Highest Moon declination.
Moderate EME conditions.
Last quarter Moon.
Moon perigee. Good EME conditions.
New Moon. Lowest Moon declination.
Poor EME conditions.
First quarter Moon.
Moon apogee.
Poor EME conditions.
Highest Moon declination.
Full Moon.
Moderate EME conditions.
Moon perigee .
Last quarter Moon.
Good EME conditions.
Lowest Moon declination.
New Moon.
Poor EME conditions.
Moon apogee .
First quarter Moon. Poor EME conditions.
Highest Moon declination.
Full Moon. Moderate EME conditions.
Moon perigee.
Last quarter Moon. Good EME conditions.
Lowest Moon declination.

November 3
November 4
November 8
November 10
November 11
November 17
November 18
November 20
November 23
November 23-24

Quarterly Calendar
The fo llowing is a list of important dates for EME enthusiasts:

November 24
November 27
December 1
December 4
December 6
December 8
December 11
December 14
December 15
December 19
December 20
December 22
December 27
December 29
January 2
January 5
January 10
January 11
January 12
January 17
January 18
January 19
January 23
January 25
January 26
January 29
February 1
February 2
February 7
February 9
February 13
February 16
February 19
February 23
February 26

Meteor Showers

Conventions and Conferences
The 20th Space Symposium and AMSAT-NA Annual

Meeting will be held November 7-11 , 2002 at the Lockheed
Martin Recreation Area in Fort Worth, Texas, which is located
in the North Texas Metroplex. Hotel informati on: The
AmeriSuites Fort Worth/Cityview has been designated the offi
cial hotel. Make reservations as soon as possible by calling the
hotel directly (don' t use the web-page form), and asking for the
AMSAT group rate ($75/day plus taxes). AmeriSuites Fort
Worth Cityview, 5900 Cityview Boulevard, Fort Worth, TX
76132 (telephone 817- 361-9797, fax 817- 361-9444) . For more
information visit the AMSAT-NA website at <http://www.
edtexas.com/amsat/>.

Contests
November: The second weekend of the ARRL Inter

national EME Competition is Novemb er 23-24. See the
September issue of QST for details, or go to the ARRL' s
website.

December: The following is from the Six Club. The first
annual Winter (6-meter) Contest begins at 2300 UTC December
6 and goes to 0300 UTC December 9. Rules: Each QSO is worth
one point in his/her own country and two points for every con
tact made outside of his/her country; Hawaii and Alaska each
are considered a separate country. Scoring: Multiply total QSO
points by the total number of grids worked. All entries must be
received by January 15, 2003, either bye-mail or snail mail.
Webpage address: <http://6mt.com/contest.htm>. The mailing
address is: Six Club, P.O. Box 307, Hatfield, Arkansas 71945.
Awards: Awards will be given to the first-, second-, and third
place winners in each country.

January: The ARRL VHF Sweepstakes is scheduled for the
weekend of January 18-20,2003. Complete rules for ARRL
contests can be found in the QST issue the month prior to the
contest or the month prior to the first weekend of contests
extending over two months .

February: The second annual Winter (6-meter) Contest,
sponsored by the Six Club, begins at 2300 UTC February 7 and
goes to 0300 UTC February 10. For more information, see the
December contest announcement above.

November: A rare double-peak meteor storm is predicted for
this year's Leonids meteor shower. First, at 0356 UTC on
November 19, western Africa , western Europe, northern
Canada, and northeastern South America should experience
storm levels. Next, at 1036 UTC most of North America will - EME conditions courtesy W5LUU.

experience storm levels of meteor-scatter propagation. For more
information on this storm, see the related articles elsewhere in
this issue of CQ VHF. shower, producing an average of more than 12 meteors per hour,

December: Two showers occur this month. The first, the with the possibility of upwards of 90 at its peak.
Geminids, is predicted to peak at around 1000 UTC on December January: The Quandrantids, or Quads, is a brief, but very
14. It has a broad peak and is a good north-south shower, pro- ~~ active meteor shower. The expected peak is at around 0000 UTC
ducing an average of 100-110 meteors per hour at its peak. on January 4. The actual peak can occur ±3 hours of the pre-

The second, the Ursids, is predicted to peak on December 22; dieted peak. The best paths are north-south. Long-duration
the exact time is unknown as of this writing. It is an east-west meteors can be expected about l±hours after the predicted peak.
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50/144/430 MHz 5W FM Transceiver

VX-7R
Magnesium Silver

• ~~W'@l§ orm~~i1
!fJ@f1®©?W ~ UW I!@
G1~1~

50/144/430 MHz 5W FM Transceiver

VX-7R(B)
New Black Version Avail able

Wide -Coverage Internet Rep eater Enhancement Syst em

For the latest Yaesu news, visit us on the Internet:
http: //www.vxstdusa.com .

- TRUE DUAL RECEIVE (V+V/U+UN +U1HAM+GEN)
- WIDE-RANGE RECEIVER
- MAGNESIUM CASE
- OVER 500 MEMORY CHANNELS
-MIXEDTONE (CTCSS/DCS) CAPABILITY
-INTERNET KEY FOR ACCESS TO
......,.-~

Features - - - --- - - --- - --- - -------,
-SUBMERSIBLE (3 feet for 30 minutes)
-SHORTWAVE BROADCAST MEMORY BANK
-WEATHER BROADCAST MEMORYBANK WITH
"SEVERE WEATHER" ALERT

-MARINE BAND MEMORY BANK
-MULTI-COLOR STROBE LED
-LOW-POWER 222 MHzTX (U.S. version)
-RUBBER CASE PROTECTOR

c5 X~!Jl§lJr
Vertex Standard
US Headquarte rs
10900 Walker Street
Cypress, CA 90630 (714)827-7600
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IC-2100H 25N 2MMobile Transceiver

• Cool dual display ' 50watts
• CTCSS encode/decode w/tone scan
• Backlit remotecontrol mic
• Milspec 810, C/D/E*'
• Auto repeater
' 113alphnumeric memories

• 45W VHF (2M), 35W UHF (70CM)
• AMaircraft RX
• 182memories
• CTCSS encode/decode w/tone scan
' Remote head capable' Auto repeater

Commercial Grade Rugged
• 5.5W output
• 107 alphnumeric memories
• Customizablekeys
• Autorepeater
• PC Programmable
• CTCSS encode/decode w/tonescan
• Drop-in tricklecharger included

Ic-va 2MTransceiver

IC-207H Dual Band Mobile

IC-T7H 6W, Dual Band Transceiver

Dual Bands at a Single
Band Price!
• 2M/70CM
• 70 alphnumeric memories
• 6Woutput
• CTCSS encode/decode w/tone scan
• Auto repeater
• Easy operation!
• Milspec 810, C/D/E*'

\
\ \

IC-2720H Dual Band Mo i e

IC-T90A Tri IeBand Transceive

• 6M/2M/70CM @5W
• Wide band RX495kHz-999.999MHz**
• 500alphnumeric memories
• Dynamic memory scan
• Backlit keypad & display
• CTCSS/DTCS encode/decodew/tone scan
• Weather Alert

,
, fREE ,-

I'OVl~~_~~~
--........" r---t -IC-756PROII All Mode Transceiver IC-746PRO All Mode 160M-2

• 160-6M @100W • Enhanced Rxperformance ' ,1 0-2M@100W
• 32 bit IFDSP • SSB/CW Syncronous tuning • 32 bit IF-DSP+ 24 bit AD/DAconverter
• Enhanced 5" colorTFT • Multiple DSP controlled • Selectable IFfilter shapes for SSB & CW

w/spectrum scope AGC loops ' 102 alphnumeric memories
• Selectable IFfilter • Advanced CW functions

shapes for SSB & CW • 101 alphnumeric memories

Worlds First 4-bander HT
• 6M, 2M,& 70CM @5W
'1.2 GHz@ 1W
'AM, FM, WFM
• 124alphnumeric memories
• CTCSS encode/decode w/tone scan
• RIT and VXO for 1200 MHz
• Auto repeater

Remote Mounting Kit Included
• 2M/70CM • Cl CSS/Dl CSencode/
• W/UUNU decode witonescan
• Wideband RXinc.air& • Independent controls
weather bands • DlMFEncode

• Dynamic Memory Scan • 212 memorychannels
This devicehasnot been approvedby theFCC. It may not be
soldor leased,or offered forsaleorlease,untilapprovalof the
FCChasbeenobtained.

**Cellular blocked, unblockedOKtoFCCapprovedusers. +FREE PowerSupply (PS-125) offer isavailableforalimitedtimeonly. Checkwith
HRDfordetailsor restrictionsonany offersor promotions . "Pershook&vibration."Optional. © 2002lCOM America, Inc.AM-5588 Nov02.
TherCOM logoisaregisteredtrademarkofICOM, Inc.

Proven Performance
• 160-1 OM/6M/2MI70CM
• All mode w/DSP
• HF/6M@100W, 2M@50W

440MHz @20W
• CTCSS encode/decode w/tone scan
• Auto repeater' 107alphnumeric memories

IC-V8000 2MMobile Transceiver

• 75watts • Weather alert
' ICOM OMS scanning • Weather channel scan
• CTCSS/DCS encode/ • 200 alphanumeric memories

decode w/tonescan • Backlit remote control mic



Do you dream of spending hours in your shack chasing DX, sending SSTV
images, or just rag chewing on the local repeater while feeling guilty
about not spending the time exercising? Take a look at what N1RWY did,
as a new bicycle purchase moved his shack to the road!

By Jason Baack,* N1RWY

5 ummers in Maine are great. Warm temperatures and
bright sun provide wonderful opportunities to exercise.
However , the summer also brings about terrific condi

tions on VHF, whetherit' s sporadic-E or ducting up the Atlantic
Ocean coastline. .

Like most hams, I tend to spend too much time in the shack
waiting for an opening rather than exercising in the great out
doors. Last year, however, all that changed for me as I discov
ered a way to combine both exercise and ham radio. Oh, what
fun it is!

"It's like riding a lawnchair."
Last year I was looking for a new exercise plan to add spice 's

to my usual daily walking regimen .The same distance , the same

*5 Lily Lane, Frankfort, ME 04438
e-mail: <nlrwy@nlrwy.com>

www.cq-vhf.com

route five times a week for months on end, had become quite
tedious, so I was looking for a change. Because I enjoy the
Maine seasons too much to be inside , I did not want to join a
gym or a health club. Outdoor activity provides a constantly
changing scene and a healthy dose of sunlight. I did not want
to give that up. To change my regimen, I had thought about rid
ing a bicycle . However, sitting on astandard bike seat for more
than 20 minutes caused me a great deal of discomfort, and the
thought of spending a lot of money on something I could only
ride for 20 minutes at a time was out of the question.

One afternoon I happened to see one of my friends, Martin
Orloski, NlWST, out riding a very strange-looking bicycle. He
was almost lying down, pushing pedals that were out in front
of his feet. When I stopped and asked him what he was riding,
he replied that it was a "recumbent" type of bicycle.

"A what?" I exclaimed.
"A recumbent. It comes from the French, meaning a reclin

ing position," Martin explained .

Fall 2002 • CQ VHF • 9



Have solar will travel! These two Solarex MSX-1OL panels produce about 1.2 amps
at 17 volts in full sunlight. Note the Tripmate CPS receiver used with the APRS and

ATV systems in the lower left of the image.

Jason posing with his new ham exerci se-equipment package.

gear at the handlebars. From the moment
I bought the bike, I started dreaming about
a rolling ham shack; it was just a matter
of making everything fit.

Adding Hardware
This spring I went on my first unas

sisted tour. I traveled 214 miles from the
southernmos t point of Maine, up the
coast, and ended in Orono , the home of
the University of Maine, my place of
employment. I figured it would be a fit
ting place to end the trip, because I had
spent countless hours before and after
work riding around the campus, getting
used to riding a recumbent bicycle and

\ testing all of my gear.
Planning for the tour was exciting: por

ing over maps for the right route, plan
ning out food and rest stops, as well as
where I would be staying each night.
However, planning all the ham gear was
the icing on the cake. A solo trip meant
that I had to provide my food, my shel
ter, and as far as the radios were con
cerned, my po~er.

My trailer, fully loaded with cycling
gear, along with a day's worth of food
and water, weighed about 70 pounds.
Along with the standard fare of bicycle
touring equipment-including a small
assortment of general bicycle-mainte-

and a trailer. The bags and trailer would
mean extra space, and extra space meant
more ham gear-ah, yes, ham gear.

Recumbent cycles and ham radio go
together like peanut butter and jelly. The
reclining position of the rider on the cycle
makes an almost natural position for radio

Seeing Martin in his reclined position,
I asked the question to which I knew the
obvious answer: "Is it comfort able?"

His face broke into a large smile as he
answered, "Oh yeah! It ' s like riding' a
lawn chair."

That was all I needed to hear. For two
weeks I searched the phone books and
scoured the web, looking for everything
relating to recumbents. As it turned out,
coincidentally one of the largest dealers
in Maine was in the next town over from
my workplace QTH. Countless hours
talking with the owner helped me with
my decision. A month and several dif
ferent test rides later, I had my own re
cumbent bicycle.

The bike I purchased is a RANS
Velocity Squared (see <http://www.rans.
com» . It' s a long-wheelbase recumbent,
which stretches out to about 8 feet in total
length . When I travel on the bike, I also
pull a modified child trailer, which when
added to the bike, gives about 13feet total
length. This is about the same length as
most small cars, and I'rn very hard to miss
when pedaling down the road.

Now that I had the bike, I found that I
was able to ride for almost an hour with
out any discomfort, and adjus ting my
position was unnecessary. A new exer
cise plan had begun! Within a few weeks
I had racked up a few hundred miles, and
I began dreaming of doing some touring,
such as a two- to ten-day trip, supported
only by what I could carry in pannier bags
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The battery that powers it all. A view inside with the Panasonic
7.5 SIA battery charged via solar powe r. Notice the three cig

arette receptacles for power distribution.

A view of the connectors used on the bicycle, standard ciga
rette plugs, and trailer connectors.

nance tools, a spare tire, a headlamp for late-afternoon /bad
weather riding, a rain poncho, a hand air pump, an air hom , and
five inner tubes (Between the trailer and the bike, I had four
wheels to take care of.)- also needed was the heart and soul of
my rolling station, the ham-radio-equipment power source.

Free Energy
As we know, radios need power to work. This power can

come from batteries or from 11O-volt power sources. However,
storage batteries are heavy, and 11O-volt outlets would not be
accessible as I pedaled down the road. A heavy battery was not
something that I wanted to add to the 70 pounds that I would
already be pulling in my trailer. In addition, charging the bat
teries at night meant that I would need to camp where power
was available. Also, it meant that I would need to carry (and '
possibly lose) more equipm ent, which was not an option. This
dilemma forced me to think of other creative ways to provide
power to the station. I decided on another route, taking advan-

www.cq-vhf.com

i
A shot of the battery box exposing the ICP charge controller
and the automotive LCD voltage meter connected to the solar
panels via a cigarette plug. The top cover does a great jo b of
keeping water as well as debris out ofthe system, yet still allow-

ing easy viewing ofthe components inside.

tage of the Sun and its ability to provide free energy, that being
solar power. "-

My solution to the power problem was solar panels. Two
10-watt Solarex MSX-10L solar panels generated all the elec
tricity used on my cycle .These panels provide about 0.58 amps
at 17 volts per panel. Wiring them together allowed for rough
ly 17.volts at 1.6 amps per hour. Assuming roughly five hours
a day of full sunlight with a few hours of degraded efficien
cy, I was looking at about 9 amps at 12 volts per day of free
solar power to be used by all the equipment on board. Not a
bad deal ! The panels charged a sealed, lead-acid (SLA) 7.5
amp hour battery, which in tum provided power to all the elec
tronic s on the bike.

To regulate the 17 volts from the panels and to charge the bat
tery, I used a small solar charger from Iep (see <http://www.
icp.ca/». I mounted this charger as well as a voltage meter from
the local automotive store in the top of a fishing box, with the
battery inside. This would protect the electrical connections on
the battery and provide a secure environment from the other gear
that could shift in the trailer. A small switch on the side of the
box allowed me to tum the voltage meter on and off to see the
battery' s charge condition. The LEDs on the charger let me know
if the battery status was charging or "full." Power was routed
from the battery box via a three-gang female cigarette recepta
cle mounted on the outside of the box.

Regarding the availability of the Solarex MSX-lOL solar pan
els, subsequent to BP Solar purchasing Solarex, the panels were
discontinued from the product line. However, they still remain
available for purchase from several websites for about $120 and
up. More information on BP Solar's product line can be found
at <http ://www.bpsolar.com>.

Cigarette Plugs?
Yes, I realize that cigarette plugs are not the most efficient

power connector. However, they are widely available at just
about any store. Furthermore, they are inexpensive, and they
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Watching weather station data from the N1RWY weather station on the bicycle.

are very easy to replace if needed. Also,
just about every piece of ham gear made
today comes with an "automotive
adapter." Using cigarette plugs allowed
me to use standard off-the-shelf equip
ment without modifications.

Common automotive trailer connec
tors found at any big-box, RV, or auto
motive store (RadioS hack part #270
026) were used for all the rigs to feed into
the main power bus. Utilizing only two
different styles of power connectors
would make repairs and equipment
changes very easy to manage, allowing

for a variety of power "sources" available
on the cycle when testing or moving gear
around to and from the shack or my auto
mobile. Monitoring the entire system was
accomplished via two front-mounted
LCD display panels providing system
status for the solar/battery power station.
A battery voltage meter on the front han
dlebar fork read the open-circuit voltage
of the solar panels as well as the battery
voltage level, depending on the charging
status. This told me if the panels were get
ting enough sunlight to charge the battery
stored in the trailer.

Another display built into one of the
radios gave me a quick glance at the sta
tus of the battery voltage. The power was
routed from the trailer to a small bag
mounted mid-shaft on the bicycle. This
arrangement allowed me to disconnect all
or some of the electronics without dig
ging into the trailer.

APRS
My bicycle is equipped with a system

called APRS, Automatic Position Re
porting System. APRS was developed by
Bob Bruninga, W4APR, for tracking and
for digital communications with mobile
GPS (global positioning system)
equipped stations via two-way radio. I

\ figured it would be a natural addition to
the bicycle, as I run a weather APRS sta
tion at my home and enjoy watching the
various tracked stations'as well as weath
er reports from all over the country.

The station was built around a Ken
wood THD7 handheld PM transceiver, a
Larsen half-wave antenna, and a Delorme
Tripmate GPS. The THD7 is a dual-band
HT with a built-in TNC (terminal node
controller). This feature, along with the
ability to transmit and receive on two sep
arate bands at once, makes a very attrac
tive package. One can transmit APRS
data on one band, and use the other band
for scanning local simplex and repeater
frequencies, all utilizing the same anten
na. A very nice design!

My GPS is a Delorme Tripmate, which
is no longer produced. Refurbished units

(Continued on page 80)

A close-up of the bike's cycling computer as well as the bat
tery /panel meter that monitors the battery charging system.
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NIRWY's Recumbent Bicycle Equipment

Radios
YaesuFT-8l7 (HFNHFfUHF)
Kenwood THD7 (VHFfUHF)
ATV l.S-watt, 429 MHz transmitter board (UHF)

Antennas
17120-meter Hamsticks (HF)
Larsen dual-band half-wave (144/440 MHz)
MFJ half-wave (144 MHz)
Arrow Antennas 146/437-10 (144/440 MHz)
Homebrew quarter-wave vertical (440 MHz)

Miscellaneous
Palm MlOS PDA (logging and satellite prediction)
Kenwood VC-Hl communicator (SSTV)
Lipstick B&W camera/GPS overlay board (ATV)
Panasonic 7.5 SLA battery
(2) lO-watt Solarex solar panels
ICP 7.S-amp solar charger
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The Leonids Meteor Shower
Past, Present, and Future

This November the Leonids meteor shower is predicted to produce a storm.
Such has been the stormy past of the Leonids. This article briefly documents the
history of the Leonids and tells what can be expected for its future.

By Joe Lynch, * N6CL

The Leonids periodic meteor show
er has displayed some major shows
during its more than 14 centuries of

recorded tenure . It is because of these dis
plays and current investigations that we
have come to be aware that a storm is pre
dicted for this year' s shower.

The Leonids Trail
In 1833, it was the forecast of a poten

tial Leonids meteor storm that caused
many to worry that the end of the world
was near . Fortunately, the end-time prog
nosticators were wrong . What did result ,
however, out of the focus on the Leonids
meteor showers was a better understand
ing of the predictability of the reoccur
rence of this shower, and meteor show
ers in general.

As history shows, the Leonids seems
to have been the Rosetta Stone, or the key
to understanding how meteor showers
occur. Because of its relatively pre
dictable reoccurrence (every 33 or so
years) , astronomers have been able to
study the Leonids and thereby make the
tie-in with a particular comet and that
comet's periodicity.

Leonids Early
Recorded History

The first recorded evidence of the
Earth passing through the debri s of a
comet was late in the ninth century. In
868 A.D ., the Earth passed through the
path of the then unknown comet Tempel
Tuttle. It took approximately another 34

"Editor, CQ VHF magazine, and "VHF
Plus " column editor, CQ magazine
1621 N. Sheridan Rd., Tulsa, OK 74115
e-mail: <n6cl@utulsa.edu>

www.cq-vhf.com

years before the Earth again passed
through the comet's orbit. Debris from
this comet caused a meteor storm, which
the Chinese recorded in 902 A.D.

It would be more than 850 years before
anyone in the Western Hemisphere ob
served and recorded any other major
meteor storms. Germans Humboldt and
Bompland, then living in Cumana,
Venezuela, observed the meteor storm of
1799 and wrote about it. From their inves
tigation, they heard of observations of
this storm as far south as Brazil and as far
north as Greenland. Reports of the storm
also came from Labrador, a fledgling
country called the U.S.A. (in particular
from Andrew Ellicott, who was on board
a ship off the Florida Keys), Great
Britain, and from their home country of
Germany. They also heard from South
American natives that a similar "rain of
stars" had been seen 33 years earlier.

During the ensuing 34 years, along
with Humboldt and Bompland's docu 
mentation, enough additional interna
tional investigation was done so that
there was an anticipation of some sort of
storm. Those anticipating such a storm
were not disappointed, when in 1833 a
major storm occurred that was observed
in widespread locations throughout
North America. A well-known'quote by
astrophysicist Agnes Clerke aptly de
scribes what happened the night of
November 12-13,1833:

"[A] tempest of falling stars broke over
the Earth .... The sky was scored on every
direction with shining tracks and illumi
nated with majestic fireballs. At Boston,
the frequency of meteors was estimated
to be about half that of flakes of snow in
an average snowstorm. (Agn es Clerke,
Victorian Astronomy Writer)

The 1833 Leonids meteor storm as seen
from Niagara Falls , New York (from
Smith's lllustrated Astronomy, a school

book by Asa Smith, 1864).

Clerke estimated that in excess of
240,000 meteors fell during the nine
hour storm . Indeed, others reported that
the lights from the fireballs of the storm
were so intense that they were awakened
from their sleep. The meteor storm was
visible across the North American conti
nent. Contemporary Native American
writing s of that time refer to the event as
"the night the stars fell."

It is not surprising that so many pan
icked at what they saw. During this peri
od in religious history in the U.S. there
was a fledgling but growing movement
that interpreted The Bible as indicating
Judgment Day was very near. The mete
or storm of that November night lent itself
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Figure 1. Leonids dust trails fo r 2002. (Used with permission ofDavid Asher)

x 1998

, 1899

Nov 18.0

1965 ,

2002

Nov 17 .0

(Continued on page 56)

comet and the reoccurrence of the Leo
nids meteor storm was studied by Dr. C.
F. W. Peters, Italian astronomer Giovanni
V. Schiaparelli , and Theodor von Oppol
zer independent of one another, with their
conclusions indicating that the two were
related . These conclusions led to the
establishment of the connection between
meteor showers and comets.

In 1867, in particular , Schiaparelli
speculated that the comet was probably
related to the 1833 and 1866 meteor
showers. Upon further examination of the
data, it became clear to the investigators
that the Tempel-Tuttle comet was some
how emitting some sort of debris in its
wake, and that this debris continued to
orbit the Sun in the comet' s path, with the
ensuing meteor shower being caused by
the intersecting of the Earth' s orbit each
year in November.

It is important to note here that two
other comet sightings presumably have
ties to the Tempel-Tuttle comet. The first
of these occurred in 1366. Both Chinese
and Japanese observers made this obser
vation. On October 26, 1699, G. Kirch in
Germany observed a comet. However,
there seem to be no other observations of
that comet sighting remaining in histori
cal records. Even so, some of the predic
tors believe that these two sightings
(1366 and 1699) were prior observations
of the Tempel-Tuttle comet.

The second event was the reoccurrence
of the Leonids meteor storm as predicted
by Newton. While light from the Moon
interfered with good observation of the
storm, enough data were acquired to indi
cate that the prediction was a success.
From this event and analyzing the data,
in 1867 von Oppolzer more precisely cal-

1866
1833 ...~ 1767
~ Nov 19.0

1800

585, 902, 931, 934, 1002, 1202, 1366, i

1582, 1602, and 1698 A.D. had period
icity relationships with the storms that
occurred in 1799 and 1833. From his
studies, he concluded that the Leonids
had a period of approximately 33.25
years. Furthermore, he predicted that the
next return would actually occur on
November 13-14, 1866, a year earlier
than Olbers predicted.

Discovery of the
Tempel-Tuttle Comet

In 1866two important events occurred.
First, Ernst Tempel in Marseilles, France
and Horace Tuttle at Harvard College
Observatory, Massachusetts indepen
dently discovered a comet. Tempel first
observed iton December 19,1865.Tuttle
spotted it on January 6, 1866. Named
after these two observers, the calculated
orbit of the Tempel-Tuttle comet was
slightly greater than 33 years. As men
tioned above, it also was in that year,
based on the previous 33-year interval,
that Newton predicted another Leonids
storm would occur.

It is interest to note that Tuttle' s spot
ting of the comet was just six days before
its perihelion . Around February 9 it dis
appeared, leaving the astronomers little
but the faith that they were on the right
track in associating it with the Leonids
meteor shower. Not until 1965 would the
comet be seen again. It was recovered by
Bester (South Africa) onJune 30 that year
thanks to the hard work of tracing its orbit
by Joachim Schubart of the Astrono
misches Rechen-Institut. Ironically, the
position indicated that Schubart 's pre
diction was only five days too early.

Eventually, the coincidental relation
ship of the orbit of the Tempel-Tuttle

as a most probable and predictable event,
which was part of that doomsday fever.

However, Denison Olmsted analyzed
what happened that night in light of what
had happened a year earlier on November
12, 1832, when a large number of mete
ors were observed in Europe, the Urals,
Arabia, and Mauritius, and by sailors in
the North Atlantic. Thanks to his work, it
was concluded that what had occurred on
November 13, 1833 was a meteor storm,
and that the storm was caused by some
sort of cloud of debris the Earth had
encountered and could encounter again
the following year.

Just what the cloud of debris was or
what caused it Olmsted did not know.
Even so, commenting on the fury and the
fervency associated with the storm,
Olmsted wrote, "Probably no celestial
phenomenon has ever occurred in this
country, since its first settlement, which
was viewed with so much admiration and
delight by one class of spectators, or with
so much astonishment and fear by anoth
erclass. . . ." (Denison Olmstead, "Obser
vations of theMeteors of November 13th,
1833," The American Joumal ofScience
and the Arts, 25 (1834), p. 363).

One of the data that Olmsted discov
ered was the storm's approximate posi
tion in the night sky. At about the same
time, A. C. Twining (West Point, New
York) and W. E. Aiken (Emmittsburg,
Maryland) independently determined a
more precise location of the shower's
radiant, that being in proximity of the
constellation Leo. This gave rise to the
naming of the storm (by 1866) after its
associated conste llation. Hence, the
name Leonid or Leonids became associ
ated with it.

The following year there again was a
storm. However, it was nowhere near the
intensity of the one in 1833.

In the ensuing years data continued to
be published related to the storm of 1833.
Finally, in 1837 Heinrich Olbers ana
lyzed the data and concluded that the
Leonids had a periodicity of approxi
mately 33 to 34 years. From his conclu
sions, he predicted a return of the storm
in 1867.

It was the work of Hubert Newton,
however, that really solidified the peri
odicity of the Leonids meteor shower. In
the years 1863-1 864, Newton examined
meteor shower and storm reports of the
previous 2000 years from around the
world. From his examinations , he con
cluded that those meteor showers or
storms that were observed in the years
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A Beginner's Guide To
Meteor-Scatter Operation

Part II
Part I of th is article, which described the basics of meteor-scatter
communications, appeared in the spring issue of CQ VHF. Part II describes
the evolution of the software used for this communications mode. '

By Shelby Ennis, * W8WN
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Figure 5. Screen shot of the MSDSP 3000 softw are program.

WSJT with FSK441

Abrief history of meteor scatter and how amateur radio
operators used the "big three" annual meteor showers
to make "slow CW" and SSB DX contacts on 144 MHz

was presen ted in Part I of this two-part article . However, oper
ating meteor scatter (MS) only three brief period s each year
was not enough for the Europeans, who began making contacts
every day of the year using high-speed techniques to take ad
vantage of the huge number of daily sporadics that continual
ly bombard the Earth. This time we outline the development
of high-speed CW meteor-shower activities and the develop
ment of associated software programs.

North American HSCW
North American high-speed CW meteor scatter (HSCW MS)

began in May 1997, when Steve Harrison, K00U (now K0XP)
and I ran several standard "slow speed" CW skeds. Both of us
enjoyed CW MS, so we increased our speeds to the absolute
limits of our ability to copy-approximate ly 50 WPM for
me and 80 WPM for him. I used a programmable electronic
keyer, while Steve used the keying program in OH5IY 's
MS-Soft program. the most common means of operating HSCW MS (see figure 5).

At about this same time, DL3JIM released his SBMS (Sound Contrary to some misconceptions about the speed of the pro-
Blaster Meteor Scatter) program. Immediately upon learning gram, the computer simply provides the speed conversion .
about this program, I downloaded it and began using it to assist Current speeds are now in the 2000--4000LPM range in Europe
with receiving, while Steve continued to copy by ear. and 6000-10,000 LPM range in North America. (HSCW is pos-

That August (1997), Tihomir Heidelburg , 9A4GL, a college sible at higher speeds, but the signal-to-noise ratio becomes
student in Croatia, released the first DOS version of his HSCW poorer. ) The computer 's audio board changes the analog audio
receiving program, MSDSP (Meteor Scatter using DSP). The input to digital and then slows it down, while changing the now
MSDSP program, although not highly developed, showed great very low pitch to a usable audio frequency. After this conver
potential. We began corresponding with Tihomir by e-mail with sion, the operator can then play back and copy the ping at a
suggestions and requests. He responded with version after ver- usable speed. Using HSCW, pings as short as one-tenth of a
sion. Before the Perseids that year, a beta version with trans- second may contain some usable information!
mit capability was available and speeds immediately jumped to For those operators who were using MSDSP , this program
2000 LPM (letters per minute, or 400 WPM) . As other opera- revolutionized meteor-scatter operation, producing contacts
tors learned about MSDSP and joined the group, speeds con- every morning of the year. The only problem was that most
tinued to increase, eventually reaching the current record of North Americans did not seem to like the "cw" aspect of
16,000 LPM (3320 WPM)P HSCW operating . As a consequence, it was not long before

In 1999, Tihomir released his first Windows® version of the every North American HSCW MS operator had worked every
program, WinMSDSP 2000.2 This version was quickly down- . one within range, and usually many times over.
loaded by operators in Europe and North America, and it is now

*465 Springfield Road, Elizabethtown, KY 42701
e-mail: <w8wn@arrl.net>

In 2001, Joe Taylor, KIJT,3 and I had an argument. I con
tended that the computers in use by most of us could not beat the
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Figure 6. Screen shot of the WSIT softw are program.

ear-brain combination for decoding very weak , very short high
speed MS signals. Joe disagreed, and he set out to prove me
wrong . The result was WSJT, "Weak-Signal communication by
KIJT," transmitting FSK441 for high-speed meteor scatter."
FSK441 is a digital mode , somewhat like many of the other new
digital modes. Howe ver, FSK441 is optimized for tiny, short
underdense pings, and onlyfor tiny, short underdense pings.5 It
does not work well with weak, more-or-less steady signals, or
even with long , strong overdense bursts! In other words, it is a
mode that can be used every day of the year for MS work (see
figure 6).

WSJT is designed for computers running Windows® 95 or
later (including XP and 2000 ). The mode is called FSK441
because it uses four-tone frequenc y-shift keying at 441 baud .
The frequen cies of the audio tones are 882, 1323, 1764, and 2205
Hz, so they are passed easily by norm al SSB filter s. Each encod
ed char acter uses three tone intervals, and therefore requires
3/441 seconds (approximately 2.3 ms) for transmission. The
"space" character is encoded as 033, and three-tone sequences
starting with the highest frequency tone are not used. It follows
that if transmitted messages always include at least one space , a
decoding algorithm can establish proper synchronization from
the message content itself, with no overhead. This encoding strat
egy is one of the secrets of the high efficiency of FSK441 for
MS communications .v The transition among the four tones is
made in a phase-continuous manner, making extraneous side
band s minimal.

Unlike packet and many other digital mode s, there is no error
correction, so the operator must be heavily involved in FSK441
operation. It operates at a speed of 8820 LPM (1764 WPM),
meaning that at this speed, even a 20-ms ping can contain some
usable information . To get all the inform ation possible from the
many pings, it is necessary to use the "mouse-pick feature" to
manually extr act everything from them. In fact, this feature is
necessary to decode overdense bursts or extra good ping s prop
erly , becau se the program is not optimized for them (See the
WSITmanual for details.).

How well does FSK441 work? It works about the same as or
slightly better than HSCW in the 8000-10,000 LPM range .Both'
modes can use extremely short and weak underdense ping s.
Both modes (at the higher HSCW speeds) transmit information
at approximately the same rate. Both need a signal-to-noise ratio
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of a few dB for reasonable decoding accuracy. HSCW at 9000
LPM occupies a bandwidth ofabout 1500 Hz, while the FSK441
tones are detected and analyzed with software filter s matched
to the width and spacing of the tone s, namel y 441 Hz, thereby
giving FSK441 a signal-to-noise (SIN) advantage of about 5
dB over higher- speed HSCW. Several operators have found
that their HSMS contacts, averaged over a period of time, have
been completed more quickly with FSK441 , probably because
of its better inherent SIN ratio.

Once you are familiar with both modes, you will find that
FSK441 is slightly easier to use. Even so, both require a lot of
operator involvement; again, thi s is not packet! Also, both
require some experience for optimum usage . With HSCW, you
need to be able to copy the Morse code-at least somewhat.
WSIT appears to be slightly more efficient, even compared with
the highest HSCW speeds that currently can be used. While
many people consider it more fun to use CW for a contact, for
many others the thrill of just getting that elusive ping is suffi
cient. Another diff~rence is the fact that there are now many
more people using WSIT-FSK441 than HSCW. Nearly every
one in North America has switched to WSJr's FSK441 mode. ?

The very large number of skilled and experienced VHF oper
ators in Europe were strongly entrenched in HSCW. However,
the 20 February 2002 Bavarian Contest Club ' s release on the
2001 Meteor Scatter Contest during the Geminids observed,
"As you can read in man y comments, WSJT seems to get more
and more interesting for meteor-sc atter friends . Not only SSB
operators, but also well-known HSC W 'freaks ' are found on
the WSJT frequencies."

Equipment Needed for MS
The equipment needed for MS operation is basically the same

as for any VHF DX work. On 50 MHz, 50 to 100 watts, a three
or four-element Yagi , and a multi-mode rig can be used. Less
has been used , but more is better, of course.

On 144 MHz, a multi-mode rig with the standard ISO-watt,
solid-state amplifier and a 12-element Yagi in the clear will
work. Again, less has been used , but more is better. All of this
need s to be qualified somewhat, however.

Rout ine HSMS contacts have been made using much lower
pow er and smaller antennas . For example, Joe Goggin,
K9KNW/MM, has used only a halo successfully (but did much
better with a small Yagi). Several stations have made contacts
using less than 20 watts. Even though it is possible to operate
with very low power and tiny antenn as, such operation is not
recommend ed. The most success ful HSMS operators general
ly run higher power with larger and higher antennas, just like
the most successful stations that are heard regularly via auro 
ra, trop o, etc.

On the 222 and 432 MHz bands, there has not been a lot of
regular.MS operation. As one would expect, more power and
larger antennas are much more important here because of the sig
nal strength loss and the burst length on the higher frequencies.
HSMS contacts have been made on both band s using well under
100 watts. If you are serious about MS work on these bands, the
recommendation is high power and a pair of long Yagis.

How important is your radiated power? Theory says that the
number of underdense pings can be expected to increase as the
square root of power increases. That is, the number will dou
ble if the power is increased by four.8 However, in actual prac
tice , the number of underdense ping s may increase more rapid
ly than theory indicates. The reason is probably because of the

Visit Our Web Site



Figure 8. Interface f or serial port to transmit line.

PTT

into a small box. The cables and inter
faces are the same as those needed by
most of the other digital programs. For
FSK44I operation, a small muffin fan for
the amplifier is a very good idea, as the
rig is running in essentially a key-down
condi tion during transmit.

How to Maximize Slow.
CW/SSB Operation

For SSB schedules, IS-second periods
have become standard. For CW, both 30
and 60-second periods are used (and
occasionally 15seconds). In NorthAmer
ica, the western station always transmits
first. (Note that in Europe this sequenc e
is reversed. ) The exceptions to this are
DXpedition stations, portab le or mobile
stations, and CQs, which normall y use
the first period regardless of location or
antenna heading. SSB CQs may use
either I5- second periods, or more often
are a simple I-by-I call with a break.

The exchange for an MS contact is the
same as for any other contact-an
exchange of ca lls, an exchange of some
form of information, and "Rogers." The
information exchanged is usually a spe
cial MS signal report for schedules, and
either the signal report or the grid square
for CQs (For most contests, the grid
square is the required exchange.). After
Rogers have been received, sending "73"
is customary. Note that the 73 is not nec
essary for a complete QSO, but it is a
courtesy to let the other station know that
everything is complete. For a flow chart
showing what to send when, see
WB5APD' s HSMS website.

On 50 MHz, you might try CQs on the
call ing frequencies during weekend
mornin gs. In the past, if you had a few
hundred watts of power it usua lly was
possible to make several contacts. There
has been much less activity in recent
years, which may be your biggest limita
tion. The standard IS-second period has
been used for SSB, as well as for simple
"CQ scatter W5XXX break" calls, with

BC547B, 2N2222. etc

lN4148

Aux orMic
input to Radio

Line or Speaker
audio from

Radio

Input from com port
DTR and/or RTS line.

4 7
5i--- - - - - ---"b---Jl--".

chronizing your computer ' s clock to an
atomic standard, one for quickly chang
ing the computer' s audio settings, one
giving a shower's efficiency for various
directions, etc. A number of these pro
grams are available on the Accessory
page on the W8WN HSCW website."
others are available on the WB5APD
website.10

For HSMS operation, audio and con
trol cables (and probably an interface
box) are needed. Keying is accomplished
by injec ting an audio signal into the
microphone or data port, with the trans
mitter set for USB. Several commercial
interfaces are available, or the interface
can easily be built. The audio cable from
the receiver to the computer is simply a
shielded cable with a small audio trans
former or series capacitor in the line. The
audio cable from the computer to the
transmitter again can be just a shielded
cable, an audio transformer, and a lO-K
pot for level control (see figure 7). The
control cable from the computer's RS
232 port to the transmit line can use either
an inexpensive transistor (and little else)
or a sensitive reed relay for switching,
with a series switch to disable it when it
is not needed (see figure 8). All of this,
with a few added controls, can be built

RS Miniature
600 0:6000

(2)

LTIIIO-,------r
• Use shielded cable everywhere
• Locate transformer as clo se to the radio as possible
• If shielded transformers are used , connect shields to

either the radio or computer ground - whichever
gives least RF leakage from the computer.

Figure 7. Generi c interface using isolation transformers.

Sound Card
Line- In Signal

20 uF120V

Sound Card sPeaker(§)I- ~II~lOKI+---1+.
or Line-Out Signal ]; W~

large number of pings that are just below
the level of usefuln ess. Incre asing the
transmitter power level can bring a sig
nificant number of these "almost usable"
pings into the range of usefulness. On the
other hand, for overdense bursts the vari
ation is far less, and little improvement
in number is likely with reasonablepower
increases.

How big should your antenna be? The
answer today is the bigger the better.
EME-capable arrays have been extreme
ly successful in HSMS work. This answer
differs from the one which usually was
given in the past. Years ago, an antenna
with a broad front lobe was considered
more important than high gain. The rea
son for this antenna configuration is
because in those days, the gener al think
ing was that only overdense bursts were
usable for communications. Although
rare even during showers, overdense
bursts require less power. A broader front
lobe would cover more of the sky and
would thus potentially intercept more
overdense bursts. Today, most MS oper
ation uses high-speed techniques and
requires only the very weak, short under
dense pings. A higher ERP, rom a high
gain antenna, generally produces better
results for HSMS than a lower gain anten
na with a broad pattern. Because of the
lower ERP, the smaller array does not
produce as many pings.

Additional equipment needed includes
an accurate clock that can be synchro
nized easi ly to WWV or WWV B. For
HSMS operation, a computer runn ing
Windows® 95 or higher is needed.
ObviousIy, the proper program (WSJT or
WinMSDSP) is needed. Several other
accessory programs can be a big help.
Example s include a program for syn-
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How to Maximize
HSMS Operation

the latter being the most common. A way
of being sure that you have someone on
the other end is to make a schedule. These
schedules are normally made on one of
the 50-MHz or MS reflectors.

On 144 MHz, MS SSB CQs are use
less except during shower peaks.At times
during these peak periods they can be
fairly successful (or they can be very
unsuccessful). Ifyou do not have a sched
ule, and if it is near the peak of the
Perseids or Geminids meteor showers,
tuning around 144.200 ready to pounce
on that sudden call could be time well
spent. Apart from shower times, CW CQs
likewise are useless. CW and SSB sched
ules are likely to be unprodu ctive except
during showers. During major showers,
SSB is usually the preferred mode of
operation because of the possibility of a

much larger percentage of long pings and
overdense bursts. SSB does much better
with this type of signal than the HSMS
mode s. Schedules are the best way to
make SSB/CW contacts, and they now
are usually initiated on one of the MS
real-time web pages, such as the Ping
Jockeyl ' or MS Rocks Livel2 web pages.

On the higher bands, all operation is by
schedule. Mo st 432-MHz operation is
during the showers. Schedules are nor
mally one hour in length , and are usual
ly set up via e-mail or on one of the MS
real-time web pages.

\
High-speed meteor-scatter operation is

very different from either SSB or "slow

CW" operation. HSMS is usable every
morning (and most evenings) of the year,
except during the peaks of the big show
ers, when SSB comes into its own. All
FSK441 operation uses 30-second peri
ods. HSCW usually uses one-minute
periods, but may also use a 30-second
period, or in Europe a 2.S-minute period
is used. As with SSB and slow CW, in
North America the western station trans
mits first (with this being reversed in
Europe). Operation by DXpeditions and
portable and mobile stations and CQs do
not necessarily follow this procedure,
tending to transmit on the first period (or
they may follow the direction-period
convention). The exchange is about the
same as any other mode (calls, informa
tion, RS). The MS "two-number" report
is used for HSMS operation unless the

Leonids 2002-The Last Big One?
In a Nutshell
By Shelby Ennis, W8WN

The Leonids are predicted to produce one or more storms between
the hours of 0300 and 1200 UTC on November 19. This meteor storm
may be the last in our lifetime.

Within that time frame, the Earth is expected to cross two or more
dust trails left by previous passages of Comet Tempel-Tuttle. Every
33 years the comet sweeps through the inner solar system, shedd ing
debris. The Earth crosses the comet's path every November 17-1 9.
If we happen to cross a particularly dense portion of one of these dust
trails, we can expect a much larger shower that year. The last peri
helion passage of the comet was in 1998, and once again, we have
been reaping the benefits.

As has been noted, the predictions for the other annual showers
simply are based on the time of the Earth's crossing of the path of
the orbit of that particular comet. While this gives us a ballpark esti
mation, it seldom will be any closer than about ±2 hours, and usual
ly not that close. The predictions tell us nothing about the expected
intensity beyond what a "typical" year may bring.

The Leon ids are different now. Astronomers have recently learned
to calculate the locations in space of individual dust trails-those
long, narrow filaments of debris that were ejected into space during
each of the comet' s last few returns. Several of the recent Leonid
peak s have been predicted success fully to within an hour , and even
to within only a few minutes. While the intensity of the shower can' t
yet be predicted as accurately , it is getting better and better each year.

This year the predictions of the various researchers differ from
each other slightly, as one would expect. However, the overall pic
ture is as follows (see the Hot News page for more exact times for
the predictions):

0400 UTC: (7-revolution 1766 dust trail) 3000--4000 per hour
1030 UTC: (4-revolution 1866 dust trail) 2600-10,000 per hour

There is the possibility of other submaxima between these time
periods . Also, the background count has been 50--100 or higher for
several hours during the past few years, which is as unusual for the
Leonids as a Leonid storm. Therefore, operation between these peak
times also could be worthwhile .

In the mid-Northern Hemisphere , the Leonid radiant rises around
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loca l midnight. In North America, the radiant still will be below the
horizon for the 0400 UTC peak. For the 1030 peak, however, its posi
tion will be ju st about right. (Europe should have an opportunity at
both peak times.) Moonlight will cause major interference with visu
al observation s this year-hence, all the more interest in the radio
activity of the meteor showers/storms.

How good will this shower be for communications? This is impos
sible to tell. It usually is assumed that any shower having a Zenith
Hourly Rate (ZHR) peak above 100/hour or so will be very good dur
ing the peak times; therefore, with the likelihood of a storm, the
Leonids should be very good. However, this also is dependent upon
the size of the particles. Interestingly, many felt that the "fireball
storm" of 1998, even though it had a lower rate, produced better MS
conditions than did the much higher rates (but with smaller particles)
of the next two years.

Which mode of communication should be better, SSE or HSMS?
The answer to this question depends as much on the size of the par
ticles as the ZHR of the shower/storm. If the particles are large, SSE
definitely will be better. If they are small (more likely), HSMS prob
ably will do better except near the actual peak. (It is not unusual for
some sorting of sizes, with the larger particles occurring at a slight
ly different time than the smaller ones.) Any suggestion would be
only a guess.

Is extreme DX possible during the Leonids't Nobody knows for
sure. Even so, this is expected to be the last major display for many,
many years, so now is the time to find out! For more on this aspect,
see the last part of the Leonids section on the Hot News at
<http://www .qsl.net/w8wn/hscw/papers/hot_news.html> and follow
the links, both in the Leon ids section and at the bottom of the page.

For further reading, I suggest you pick up a copy of the November
issue of Sky and Telescope. as it is anticipated that this magazine will
feature at least one article on the Leonids. For the latest inform ation
on the World Wide Web, use Google to search on the web. However,
all the informatio n you really need is available in the main article that
this sidebar accompanies, as well as in this sidebar itself and on the
Hot News page. With all of this proliferation of information, there is
no excuse for you not to get on the air and join the excitement!

Visit Our Web Site



SSB ELECTRONIC USA
570-868-5643 www.ssbusa.com

NE W Hours: MTWTFSS 9:00A M - IO:OOPM

124 Cher rywood Dr. Mountaintop, Pa. 18707
MCN ISA

Send 2 sta mps for current flyer. Pric es subject 10 change witbout noti ce.

M2 Inc. Antennas & Rotors
6M5X16M7/6M7JHV219/320127112MI212M5WLJ2MI8XXX 1751220/254
2MCP14 /2MCP22 175/255 436CP30 / 436CP42UG 255/300
432-9WLl432·13WL 189/254 6/2/222/7OCm HO Loops......._....Call !
KT-36XA Tr i-bander ' CALL! OR2800PDC Rotor System 1230.00
Call for Great Deals on other M2 Ant enn as!

130.00
155.00
199.00
137.00
210.00

WIMO ISHF DESIGN High Precision YAGIS
SSB Electronic USA is pleased otter the WIMO I SHF Design Line of
VHF 1UHF 1SHF Antennas. The SHF series of Vagi antennas feature:
multiple optimized design according to DL6WU, precision e NG boom
drilling, element length tolerances of better than 0.1mm. All elements are
mounted and exactly centered under robotic control. Short VAGIS·
are end mounted while the long YAGIS ** include an under the boom
support. Unlike other antennas, there is absolutely no boom sag!
SHF DESIGN "ELIMINATOR" SERIES"
SHF2328 1240 - 1300 MHz. 28 el. 15.4 dBd Gain *

SHF2344 1240 - 1300 MHz. 44 el. 18.1 dBd Gain U

SHF2367 1240 - 1300 MHz. 67 el. 19,9 dBd Gain U

SHF1340 2300 - 2450 MHz. 40 el. 16.6 dBd Gain *
SHF1367 2300 - 2450 MHz. 67 el. 20.0 dBd Gain U

WIMO HELICAL ANTENNAS
HELl X70-2 430 ~ 440 MHz. 14 Tum RHC Helical 12.5 dBc Gain
HELl X23-2 1250 -1300 MHz. 20 Tum RHC Helical 13.0 dBc Gain
HELlX-40 40 Tum 2.4 GHz. Helical RHC 16.0 dBc Gain
Check out our WEB si te for other WIMO I SHF Design products
including: X-Quads , HBgeV Direct ion Findi ng 1 Fox Hunt
ant enn as, fully collapsible 144, 432, & 1296 portable antenn as etc .

BEKO Ultra LINEAR Solid State POWER AMPLIFIERS
BEKO Amplifiers feature: Ultra Linear operation, Oversize Heat Sinks,
VSWR Protection, Switchable Delay Time for SSB & CW/FM, built-in TR
relays, Vox or PIT Control, plus external control of mast-mounted
preamplifiers such as our SP-2000 & SP-7000's. The high power mostet
series includes power supply. Built for non-stop contest operation!
HLV-160!10 144MHz. 10 in 160 W Out Linear Amplifier 569.00
HLV-160125 144MHz. 25 in 180 W Out Linear Amplifier 569.00
HLV-120110 432MHz. 10 in 130 W Out Unear Amplifier 649.00
HLV-600 144MHz. 10 in 600 W Out w/power supply 2,150.00
HLV-1200 144MHz. 20 in 1200 W Out w/power supply 4,250.00
HLV-700 432MHz. 1 in 620 W Out w/power supply 4,200.00

Aircom Plus .425" Dia. dB Loss per 100 feel
10 145 432 1296 2304 3000 5000

" .271.37 2.50 4. 63 6.55 7.6 2 10.3 9

ECOFLEX 10 and ECOFLEX 15 are NEW Ultra Flexible
HF - SHF low loss 50 Ohm cables from the AiRCOM PLUS
Group.

ECOFLEX 10 " ,400" Dia. dB Loss per 100 feel
• • 10 145 432 1296 2304 3000 5000

II .361.46 2.71 5.03 7.04 8.23 -

ECOFLEX 15 .575" Dia. dB Loss per 100 feel
• • 10 145 432 1296 2304 3000 5000

I I .26 1.03 1.85 3.47 4.8 7 5.70 7.83

AIRCOM PLUS & ECOFLEX 10:
25 Mlrs/82ft. $71.00 50Ml rs/164ft.S134.00 100Ml rs/328ft $252.00
AIRCOM Connectors: Type-N 9.00 PL259 1N-Female 1BNC 10.00
ECOFLEX 15 $1.90 ft ECOFLEX 15 Solder less Type-N 15.00

PTTNOX S
SP-6 50 < .8 20 Adj. 7501200W 250.00
SP-2000 144 < .8 20 Adj. 7501200W 250.00
SP-220 222 < .9 20 Adj. 6501200W 250 .00
SP-7000 70cm< .9 20 Adj. 500/100W 250.00
SP-23 1296 <. 9 18 l 00/10W 360.00
SP-13 2304 1.2 18 50/10W 380.00
LNA 144 <.4 18 NA 220.00
LNA 432 <. 5 18 NA 220.00
SLN 1296 <.4 30 NA 290.00
SLN 2304 <.4 30 NA 290.00

The SP-2000 and SP-7000 are NEW Ultra Low Noise mast mounted
GaAsFET Preamplifiers with Helical Filters for the ultimate In weak
signal performance. 5SB Electronic's SP Series preamp life rs
feature: Low Noise figures, high dynamic range , dual stage design ,
adjustable gain , Helical or Bandpass filters , voltage feed via the co ax
or a separate line plus the highest RF·Sensed (VOX) and PIT pow er

~t~~!..v~I~~~"':~-E.r~~p~f~~~":h":'~~~_~~Y.

UEK-3000S 2.4 GHz. MastMount Mode S Converter NF 0.8db 460.00
SSB2424GD A0 40 2.4GHz. 24" x 39- Mag. Alum. Dish & Feed 130.00
SBB-l MODE ·S· 2.4 GHz. Beacon 147.00
PROTECTOR 2.4 GHz. Downconverter RF Protector 65.00
LT230S 1296MHz 30W Transverter NF < 0.9 dB 1400.00
AS·300 0 2 port Antenna Switch High Power DC - 3.0 GHz 180.00
AS-304 4 Port Antenna Switch High Power DC - 600 MHz.180.00
MHP145 1.5KW 144 MHz. Preamp NF <O.SclB 20dS Gain 475.00
TLA127 5MC 100 W. Solid State 1250-1296 MHz. Linear Amplifier
MKUl3-0TX .5 W 1268 MHz_ TX-UPCONVERTER C
UTM-120o-DLX 15 W MAST-MOUNT 1268 TX-UPCONVERTER A
UTM-1200-1 1 W 1268 MHz. TX-UPCONVERTER L
GaAsPA20 20 Watt 2304 /2400 MHz, Amplifier L-----------------------
DB6NT 1268MHz.· 47GHz. MICROWAVE EQUIPMENT

MKU13G2 1296 MHz. Transverter NF <0,8dS 1.5W out 405.00
MKU23G2 2304 MHz. Transverter NF <0.8dS 1 W output 499.00
MKU34G2 3456 MHz. Transverter NF <1.0dS 200mW output 580.00
MKU57G2 5760 MHz Transverter NF <1.0dS 200mWoutput 580.00

1MKU10G2 10.368 GHz Transverter NF 1.2typ 200mW output 580.00
1MKU24TVs 24GHz. X-verter 465.00 MKU47TVs 47GHz X-verter 855.00

DB6NT TRANSVERTER KITS See CST Review May '01
MKU13G2K IT 285.00 MKU23G2KIT.. . 305_00MKU34G2KIT _..380.00
MKU57G2KIT 380_00 MKU10G2KIT.. . 380_00
Check our WEB Site for add itiona l produ ct s from DB6NT

evening of the year looking for contacts.
DXpeditions using FSK441 are now
common, and Clint Walker, WILPIMM
(see figure 9), has given many all-water
grids to a number of fellows. Schedules
are normally 30 minutes in length . Most
stations are running about 150 watts to a
medium or long Yagi. A few are running
less than 150 watts, and of course, others
are using bigger rigs. With HSMS, con
tacts every.morning of the year (and most
evenings) are possible, and even easy by
stations equipped for normal VHF DX
operation.

On 222 and 432 MHz, all HSMS oper
ation is by schedule; most 432 operation
is during showers. There are no CQ fre
quencies. Schedules are usually made by
e-mail or on the Ping Jockey website .

Hitting the "Hot Spot"
Since the release of the latest versions

of WSJT, there have been questions about
the "hot spot" and its use in MS work. A
full discussion is beyond the scope of this
article. You can read more in several of
the references listed, or you can simply
read the proper offset in azimuth from
the WSJT screen .

Briefly , because of the orientation of
usable meteor trains, there is a dead spot
on the direct heading between two sta
tions. Because we are in the habit of aim
ing directly along the great-circle route,
this means that we are pointing toward a
part of the sky that has fewer meteors. If
we were to aim slightly to one side or the
other of the direct heading, we should pick
up more pings. If you are using an anten
na with a broad front lobe, this is of little
importance. With many of the long Yagis
now commonly in use, it can make a dif
ference. Thus, it is now standard proce
dure to point toward the proper hot spot.

The heading to the hot spot for spo
radics is automatically computed for you
by WSJT. Enter the other station's call
and tell the program to look up that sta
tion in the "callsign.txt" list, or manual
ly enter the other station' s grid square,
then simply read the heading off WSJI" s
main screen. Note that this procedure is
only for sporadic meteors.

For meteor showers, depending upon
the time of day (and thus the location of
the shower' s radiant) and the direction,
the hot spot may be considerably differ
ent from the sporadic hot spot. While
WSJT does not compute this, you can still
read jt off the screen, for OH5IY 's MS
Soft program can show the offset.

grid square has to be exchanged . For an
explanation of the "two-number" reports,
download the HSMS "Procedures" paper
from the W8WN and other HSMS web
sites. (This short paper is strongly ad
vised reading for everyone who has not
operated MS recently.)

Additional information is available in
the various manu als, on the W8WN
HSMS website (many pages), on a num
ber of very good VHF websites.P and
even on the main WSJT screen. This
article is intended to give only a little
background information on these pro
gram s, modes of operation, and MS
propagation itself.

On 50 MHz, the North American
HSCW CQ (gathering) frequency is
50.300 MHz, and the FSK441 frequency
is 50.270 MHz. Most schedules for both
HSCW and FSK441 are in the 50.275
50.295 MHz segment. CQs are often post
ed on the Ping Jockey website, and sched
ules are commonly set up there. At the
time of this writing, stations are on the web
every morning and nearly every evening
looking for 50 MHz HSMS contacts.

Most worldwide MS operation has
always been on 144 MHz, and now either
HSCW or FSK441 is the usual modula
tion type. In Europe , operation seems to
be about equally divided between HSCW
and FSK441 , but with more operators
moving to FSK44 1 because of its greater
efficiency. In North America, nearly all
operation is FSK441. There are a couple
of stations on FSK44 1 in South America ,
probably a few in South Africa , a small
but growing group in Austr alialNew
Zealand, but no others on HSMS in the
rest of the world, as far as is known.There
are stations with HSMS capabilities in
several other countries . Generally, they
have no one within range whom they
could work.

The North American HSCW CQ (gath
ering) frequency is 144.100 MHz, and the
FSK441 CQ frequency is 144.140 MHz.
Both HSCW and FSK441 schedules are
normally run between 144.105 and
144.135 MHz. (Note: HSCW can be used
below 144.100 but FSK441 cannot , be
cause FSK441 is a digital mode.) On
HSCW , a "CQ-Ietter" is often used to
move answering stations off frequency
(see the "Procedures" paper for details).
On FSK441, "CQ US" for "I'm listening
and will reply up 5 kHz" is used instead.

CQs are usually announced on the Ping
Jockey real-time website, and schedules
are made there on a regular basis. There
are stations on every morning and every
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PROVEN DESIGN
AND PERFORMANCE

2 Meter
6 Meter
222 MHz
432 MHz

• STREAMLINE, EFFICIENT DESIGN
• NO INNER LOOPS

• NO EXTERNAL CONNECTIONS
• ALL TESTED AT 750 WATTS

• NO WX DE-TUNING
• NO PRICE INCREASE

• ALL STAINLESS STEEL HARDWARE
• GREATER BANDWIDTH

Check out our Web Page
http://www.kb6kq.com

MS. Of those who did not make a sched
ule soon but only monitored, almost none
were ever heard from again.

There are a lot of "tricks and tech
niques" to getting the most out of both
MSDSP and WS1T. While you can learn
to use the programs without ever getting
on the air, you cannot get any experience
until you actually do get on the air. You
also are not likely to find many (if any at
all) signals to monitor unless you live
right down the road from an active MS
operator.

Therefore, when you download the
program and have it running, be sure to
have read some of the program's manu
al (Remember: When all else fails, read
the instructionsl), have the cables
hooked up, and then get on the real-time
website to request a schedule. Simply
tell the other operator that you are new.
He will be glad to walk you through
everything. After about three good
schedules, you will be in a position to
help a newcomer get on the air.

Ifyou only try to monitor, you are very
unlikely ever to get on the air. As noted
early in this article, meteor scatter is dif
ferent from other means of propagation,
and high-speed meteor scatter is different
from slow CW and SSB MS operation . .
Get on and give it a try.

The New JT44
Weak-Signal Mode

The latest versions of WS1T also have
a second modulation mode, JT44. 14 JT44
is not for meteor scatter. Instead, it is for

Along with knowing the location of
the hot spot, it is good to elevate your
antenna for the shorter distances. In fact,
for distances under 600 miles, elevation
may be more important than the azimuth
offset for the hot spot. Several years of
regular schedules with W4ZD showed
that there was a definite peak for me over
this path at an elevation of 7-8 degrees,
with a drop in number below 5 degrees
and above 12 degrees . The shorter the
distance, the more important the eleva
tion becomes.

For distances of 500 miles and shorter,
side-scatter (with both stations aiming at
a common point about 400 miles distant
from both) is also often used. See some
of the references for more information.

Figure 9. Clint Walker, W1LP's maritime mobile QTH. Clint has given out many
water-only grids on the VHF + ham bands.

Some operators seem to be afraid of not
only meteor-scatter, but also some com
puter programs. When they set up for
HSMS, those operators appear to be
afraid to try anything. I have had a num
ber of fellows contact me, saying that they
were going to listen for some CQs. I tell
them that unless they happen to be in
exactly the right place at the right time,
on the right frequency, and pointed in the
right direction, they normally will hear
nothing. The only way to hear something
is to make a schedule. The only way you
can learn to use thdseprograms is by actu
ally using them. After some reluctance,
some of these fellows have then run a few
schedules and have become active on

How Never to
Make a Contact!

RADIO DEPOT
KENWOOD
YAESU

esl!Yo~£!l
o
ICOM

AD! ASTRON BENCHER
COMET CUSHCRAFr

HEIL KANTRONICS LARSEN
MAHA MIRAGE MFJ

AND MORE

www.hammalI.com
1-800-291-9067

(206)763-2936 Local/lnfo

Competitive prices - Friendly service
Prompt shipping at reasonable cost
5963 Corson Ave . South, #176

Seattle, WA 98108
51 M-F 1O:00am-6:00pm Pacific iii:;!

• ( Sat.10:00am-4:00pm ..
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TM-G707A
144/440 MHz

IC-706 MKIIG
HF + 6M + 2M + 70 em

All Mode

VX-7R
50/1441430 MHz
220 MHz - 300 mW
.5-999*MHz RX

TH-F6A
2M/220/440 MHz
.1-1300 MHz*
All Mode RX

'Cellular Blocked

8012 Conser
Overland Park, KS 66204

M-F 9-5:30 Sat 9-1pm

WE ARE A FULL LINE DEALER.
Astron, Bencher, Comet , Samlex,
Pryme , Alpha Delta, Maldo l, W5YI ,
Cushcraft , Daiwa, Diamond , Heil, MFJ,
Hustler, Larsen , LMR Cable, Hamstick,
ARRL , Kantronics, Maha , GAP , SGC,
Van Gorden, Ameritron, MaxRad, Mirage

Let us be your new and
used Amateur radio dealer.
We service most brands .
Warranty service for Kenwood , Icom,
and Yaesu.

FT-8900R
10M/6M/2M/440MHz FM TXCVR

In Conclusion
If you are serious about VHF DX, you

almost certainly have a multimode rig
with an amplifier, a decent antenna, and a
computer. Ifyou have thought about VHF
DX and if you have some of the above
mentioned equipment, and even if you
have experienced little or no DX VHF
operation, think about trying it. In much
of the country, all you will hear is white
noise most of the time. Extended tropo is
not common, auroras are less common
(All this depends upon where you live, of
course.), and sporadic-Es on 144 MHz
usually occurs only a few times each sum
mer. Meteors, however, are always there
just waiting for you to use them. •

monitor during showe rs, trying to catch
the start of a big burst to know when to
call a quick CQ ; and those who simply
monitor during showers for the fun of it.
A good communications recei ver (with
BFO) works best, although some opera
tors have used sensitive PM broadcast
receivers. Even NASA does this with a
live website where one can listen for
pings.IS (Don' t expect to hear much.)
See the OH5IY website, etc. , for more
information on this subject.

Notes
1. <http://www.qsl.net/w8wn/wd8kvd/ wd8kvd2.html>
2. <http://www.qsl.net/w8wn/hscw/hscw. html>
3. <http://www.nobel.se/physics/laureates/ I993/taylor-autobio.html>
4. Download from <http://pulsar.princeton.edu/- joe/KIJT>. (Be sure to read the

notes on his opening page.)
5. Taylor, Joe, KIJT, "WSJT: New Software for VHF Meteor-Scatter Communica

tion," QST, December 2001, pp. 36-41.
6. WSJT manual, p. 35.
7. Pocock, Emil, W3EP, "The World above 50 MHz," QST, November 2001, pp.

82-83 .
8. See note 2.
9. <http://www.qsl.net/w8wn/hscw/hscw. html>
10. <http://www.qsl.net/wb5apd/wsjt-fsk441.html>
11. <http://www.pingjockey.net/cgi-bin/ pingtalk>
12. <http://dxworld.comlhsms.html>
13. Especially see the "Make More Miles on VHF" website at <http://www.

meteorscatter.net/> and the papers on the OH5IY website at <http://www.sci.fi/
- oh5iyl> and follow the URLs to still other sites. For a general update on conditions
in space, see <http://www.spaceweather.com>.

14. Taylor, Joe, KIJT, "JT44-Revolutionary EME Software," CQ VHF, Spring
2002,pp. 12-13, 16.

15. <http://science.nasa.gov/headlines/y200l/ast21feb_l .htm?list133415>

very weak-signal operation when you
have a more or less steady signal, such as
tropo scatter, ionospheric scatter, or EME
(moonbounce). It has proven to be very
effective, and a number of operators on
all continents (except possibly South
America) are now using it. It gives an
approximately 10-dB advantage over
CW for EME. Stations that could have
worked only a few ofthe EME "big guns"
on CW (and then only with difficulty)
have already completed several JT44
EME contacts.

Many who have downloaded WSJT for
meteor scatter have found the JT44 oper
ation to be just as worthwhile. JT44 is
being used not only by small stations, but
also by big stations, such as Dave
Blaschke, W5UN (of "Mighty Big
Antenna" fame), who is heard calling CQ
regul arly on 144.165 MHz (especia lly
when EME conditi ons are poor).

Monitoring Other Services
Some people have done quite well

monitoring other services, such as the
FM broadcast band, low-VHF TV carri
ers, etc., for meteors. These operators
usually fall into three groups: those who
monitor all the time, providing a record
to the meteor researchers; those who
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The ICOM V8000
VHF FM Transceiver

By Peter Bertini, * K1ZJH

Photo 1.ICOM 's 2-meter powerhouse, the V8000 VHF FM transceiver.

The V8000 2-meter VHF FM trans
ceiver from reOM America is
aimed squarely at the ardent 2

meter FM enthusiast. I'll be the first to
admit that I have neither explored nor
needed every bell and whistle it offers.
On the other hand, it is far better to have
them available should the need arise .
Mastering everything this radio can do
requires reading and understanding the
well-written, 76-page instruction manu
al. Thankfully, reOM avoided using end
less layered menu levels in this radio !

The V8000 styling is strongly remi
niscent of some of the high-end com
mercial radios on the market. It uses a
rugged single-piece chassis construction,
and it is a handsome-looking radio.
Nothing chintzy here! Finding a com
fortable fit should not be difficult in most
automobiles, as the radio is a scant 2 inch
es high and about 6 inches deep by 6 inch
es wide, and its weight is approximately
2.5 pounds. The rear-mounted cooling
fan, which is surprisingly quiet, runs on
demand; just be sure to avoid restricting
the airflow when mounting the radio in
the vehicle.

It took me a few minutes to figure out
where the speaker was hidden . It is front
panel fired, and the audio is loud and
crisp! Unfortunately, the air-condition
ing in my vintage 1989 Jeep has long
ceased functioning, and when I'm dri
ving at 60 mph with all the windows
open, I sometimes wish I had the option
al reOM SP-lO external speaker to pro
vide a tad more volume. The radio is
capable of 2 watts audio output into an 8
ohm speaker, which is plenty enough.

* 20 Patsun Road, Somers, CT 06071
e-mail: <commquart@cox.net>
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The V8000, with plenty of muscle, is
rated for 75 watts output power, or the
power can be stepped through four
options, which are 75, 25, 10, or 5 watts.
Accordingly, the operator has the choice
of using only the minimum power need
ed to hold a QSO. Transmitting at 75
watts, the radio draws 15 amps, so the sup
plied heavy-duty power cable is best run
directly to the vehicle battery in order to
reduce voltage drop. If base-station oper
ation is contemplated, you will also need
a hefty Ae power supply. I would suggest
one rated at 20 amps continuous duty.

HM-133V Hand Mic
The HM- 133V hand microph one is

supplied with the V8000, and nearly all
of the front-panel functions can be dupli
cated via entries on the microphone' s 25
buttons. The microphone, despite its
complexity, is comfortable in the hand,

and the buttons, which are also backlit,
can be "locked out" to prevent acciden
tal entries while driving. The radio and
microphone use Telco-style RJ-45 jacks.
This allows swapping the stock micro
phone cord with either of the optional
16.4-foot or 8.2-foot microphone exten
sion cables so the radio can be mounted
out of sight and operated remotely by the
mic. The microphone uses a serial data
line to control the radio .

Weather Alert
An especia lly noteworthy feature of

the radio (which can receive between 136
and 174 MHz) is the inclusion of an
NOAA weather-alert function. When en
abled, the radio checks the local NOAA
weather transmitter frequency (selected
by the user) every five seconds. If the
NOAA 1050-Hz alert tone is present, the
radio emits a series of attention-grabbing

Visit Our Web Site



Photo 2. The HM-133V microphone is
capable ofremotely operating the trans

ceiverfrom the palm ofyour hand. .

beeps and locks on the weather channel
so the emergency information can be
heard . All seven U.S. and the three
Canadian WX frequencies are prepro
grammed into the radio; they also may be
monitored at will to hear routine weath
er forecasts.

Features
The LCD display is large and easy to

read. The backlighting can be selected for
either green or amber in four incremen
tal intensity levels. The 207 memory
channels are stored in ten different mem
ory banks. For the long-haul traveler, this
permits configuring the radio for up to ten
different cities or routes; some 20 fre
quencies of interest for each locale can be
stored in one of ten unique memory
banks. Each memory channel retains
information such transmitter offset, sub
audible tones, and power level. The dis
play shows the frequency and memory
channel number, or the user can opt to
display in alphanumeric fashion up to six
characters in length- a "name" for each
channel stored in memory.

www.cq-vhf.com

The six-digit assigned "name" can be
a repeater callsign, or perhaps a clue to
the geographical location. For example,
Channel 1 in my review V8000 was pro
grammed for a repeater on 146.715 MHz,
and was assigned the nametag
"SPFLD1." This serves as a reminder that
Channel I is for accessing a repeater in
the Springfield, Massachusetts area .
Holding the MON/ANM button toggles
the numer ic or alphanumeric display.
Another unique feature is being able to
set the transceiver for either standard
"wide" ±5 kHz or "narrow" ±2.5 kHz
deviation. The narrow or wide mode is
also unique to each memory channel.

A VFO frequ ency can be set as a
"Priority Watch" while operating on a
memory channel. The radio will scan the
Priority chann el every five seconds,
looking for activity. Three Scan modes
are supported: Full Scan, which repeat
edly scans over the entire band ; Memory
Scan, which repeatedly scans the mem
ory channels that haven't been set to
skip; and Programme d Scan, which
scans between two user -defined fre
quency limits. Scan resume can be set
for 5-, 10-, or 15-second pauses on an
active channel, or to resume scanning
when the signal disappears.

Transmitter Lockout
Have you ever reached for the micro

phone and given a call on the local
repeater, only to discover the volume
control turned down and the frequency
already in use? While embarrassing, it
happens to the best of us! rCOM solves
the problem by including a clever "Re
peater Lockout" mode; when that is on,
the transmitter is disabl ed if there is
activity on the channel! This is also a
nice feature to use on repeaters with rel
atively short tails, as it permits time for
others to chime in and join an existing
conversation.

Group Paging
While the V8000 has sub-audible and

three-digit DTCS ability, adding the op
tional UT-108 DTMF decoder allows
paging via three-digit DTMF sequences.
The pager and code squelch functions
require rD codes and a group code (the
three-digit DTMF sequences) to be writ
ten into the code channels. Pocket Beep
is another paging mode, and uses sub
audible tone signaling.This indicates that
someone called in while you were away

from the transceiver, and the identity of
the person is displayed so you know who
it was.All these tools are useful for emer
gency-preparedness groups or for club
activities.

The V8000 has ten DTMF memory
channels that will hold DTMF sequences
up to 24 digits each. These memory chan
nels can be quite handy for entering auto
patch access codes or autodialing, or for
commanding repeater controllers to exe
cute macros, control, or linking functions.

Programming and Cloning
Programming is via the rear-apron ex

ternal speaker jack, which also serves as
a data port for these applications. The
optional OPC-474 cable is used for
radio-to -radio cloning, while the option
al CS-V8000 Cloning Software and
OPC-478 Cloning Cable are needed if
you wish to program the radio to or from
a PC using the Windo ws® 95/98/ME
operating system.

The V8000'is a workhorse
that would be afine daily
companion on the road or
at home.

Final Comments
It is kind of difficult to get excited over

a single-band, single-mode VHF FM
transceiver, because this type of trans
ceiver is the sort of thing you rely on
every day, without giving it a second
thought. Even so, I rather enjoyed using
the V8000. It is a workhorse that would
be a fine daily companion on the road or
at home.

When Ifirst started experimenting with
PM communications in the early '6 0s,
trunk-mounted dynamotor-powered
commercial radios were the current state
of-the art. The rCOM V8000 shows how
far we've advanced. It hardly occupies
the same physical area that one of those
vintage control heads would have re
quired, and has features that were as yet
undreamed of.

The V8000 is manufactured by rCOM
America, 2380 116th Avenue NE, Bel
levue, WA 98004 (425-454-8155). Price
class: V8000, $307; UT-108 DTMF de
coder, $35; OPC-440 16.4-foot micro
phone extensioncable, $85;CS-8000 soft
ware CD, $35; OPC-478 computer cable,
$45; OPC-474 transceiver-to-transceiver
cloning cable, $18. •
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"DXing" Wit h a Heat hkit Twoer
What was your first DX contact? You will never forget working your first
DX QSO-especially if it was a QRP contact! Bob Witmer. W3RW,
challenges us to never underestimate what can be accomplished in
amateur radio, no matter how Spartan the equipment you own may be"

By Bob Witmer, * W3RW

The Heathkit Twoer, a 2-meter AM transceiver with a crystal-controlled
transmitter and a tunable receiver.

Would you believe that a Heath
kit Twoer and a hand-held beam
produced an AM QSO of near

ly 100 miles-without the aid of any
mountaintops ?

First, of course, you have to know what
a Heathkit Twoer was. It was a 2-meter
AM transceiver with a crystal-controlled
transmitter and a tunable receiver (which
generally tuned about one quarter of the
band at any given timel-ed.).

Back in 1967, I operated 6 meters AM
exclusively. However, I wanted to try
something new. A good friend, Allen
McQuate, K3HQC , was a member of the
Radi o Amateur Civil Emergency Ser
vice. (RACES). Allen was using a Civil
Defense (CD) Gonset Communicator IV
transceiver on 2 meters, and he was hav
ing a great time. I decided to try the band.

Like most hams at the time, I was very
familiar with the Heathkit catalog and the
Heath HW-30 Twoer (see table 1). The
price of the Twoer was reasonable, so I
decided to buy one. At that time, I was
attending Drexel University in Phil a
delphi a, which presented another factor
in my decision to purchase the rig. Since
Denni s Shaak, K3WFW, and I had many
classes together , we decided that it would
be fun to have a voice channel to use when
we were doing homework. Two meters
seemed like a good band to try (In 1967,
2 meters was as sparsely populated as
222 MHz is today-ed.).

Educating myselfwhile the Twoer was
on order , I decided to see what had been
written about it. I checked the Drexel
library, and I was delighted to find a good
collection of amateur radio magazin es,
including CQ and QST. I found an inter-

*146 Forest Trail Dr., Lansdale, PA 19446
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esting article in the March 1965 issue of
CQ entitled "Souping Up The Twoer," by
Frederick W. Brown.

After reading the article , I decided that
the section on improving the output
power (to raise the original 1/2 watt to
approximately 1 watt) would be worth
trying. Because I had not yet built the kit,
I decided to install the "mods" from the
beginning of the assembly.

The Twoer was my firstV HF point-to
point wiring kit-no circuit board s and
no preassembled wiring harnes ses. After
the kit arrived, I set up a table, collected
a couple of empty egg cartons to hold
parts, and started buildin g it. I enjoyed
every step, which included unpackin g the
individual bags of parts and even count
ing the hardware! It didn 't take long be-

fore I was at my favorite part of the kit
building process-installing the tubes!

The radio' s alignment also was easy.
The superregenerative (or superregen,for
short) receiver had only two alignment
adjustments, which were peaked easily
with the help of an on-air signal provid
ed by K3HQC, who lived just a few miles
away. The transmitt er alignment was
almost as simple. A rear-panel "stereo"
headphone jack provided two metering
connections: one for final stage current
monitoring, and one indicating relative
RFpower.

Of course, in tradition al Heath style,
the kit came with everything needed to
construct a dummy load (which, in this
case, consisted of a No. 47 pilot bulb and
an RCA male "phone" plug). It was quite
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Table 1. HW-30 description and specifications taken from the Heath manual.

Heathkit HW-30 2-meter Twoer Transceiver
Description and Specifications

Receiver type : Superregenerative detector with RF amplifier stage
Tuning Range: 143.0 me to 149 me
Sensitivity: Usable with signals as low as I microvolt at antenna terminals
Speaker size: 3.5" (round)
Audio power output: Approximately 1 watt (undistorted)
Transmitter power input to Final RF amplifier: Approx. 5 watts
Frequency cont rol: Quartz crystal: 8 me fundamental-Fr-241 or Fr-243 holder
Power requirements: With built-in supply: 105-1 25 volts 50/60 cycle AC 45 watts;

with external supply: 6V @ 2.35 amps or 12V @ 1.2 amps, 260 volts DC at 90 rna
Cabinet dimensions: 8" H x 6" D x 9" W

a thrill when I reached the point in the
transmitter alignment when I could see
the bulb start to glo w!

With the Tw oer completed, I could
hardl y wait until Monday night so I could
check into the 2-meter CDIRACES net.
Wh en the net began, I was disappointed
with what I could hear using my indoor
hori zontal dipole antenna. Even with the
"wide" superrege n recei ver , I had to tune
around to hear most of the other stations.

Those were the days before rep eaters ,
and almost no one ever operated on exact
ly the same frequ ency-at least not for
long. Mo st equipment didn 't even have
crystal frequency trimming adjustments !
Th e real problem was that I couldn' t hear
many of the stations, and the net control
sta tion couldn' t hear me .

I knew that Allen had a pair of l l-ele
ment beams which worked well, so it was
time to improve my antenna system . Be
ing a "poor" college student at the time,
I couldn 't afford to buy a beam. Conse
quentl y, I decided to build one.

I chose to build a 5-element beam de
sign from an ARRL publication. I think it
was the first editi on of The Radio Ama
teur 's V.H.F. Manual. I collected the ma
terials I would need , including a 6-foo t I "
x I" for the boom, along with aluminum
ground wire for the directors and reflec
tor and copper wire for the driven elem ent.

I made the driven- element connection s
by using the recommended "Y," or "Del
ta" match , config ura tion, along with a 1/2_

wave coax ial 4 :I balun with crocodile
clips. I construc ted the 4:I balun from the

information in the manual. While I didn't
have any real way to check my con struc 
tion , after some crude adjustments of the
crocodile clip s, without benefit of an SWR
bridge, I was read y to try it on the air.

Th e next net night the beam made a
great improvement over the dipole. I
could hear many of the stations, and the
net control operator, who was located 13
mil es away , could even hear me!

One note about my station setup: When
I was operating, I held the beam over my
head, allow ing for quick rotation adju st
ments of its direction. Also, it was my first
introduction to the "a rmstrong" rot ator
concept, which is commonly used today
by some hams who use HTs with beams
to work AO-27 and similar satellites.

To get the full understanding of my
operatin g situation, you have to under
stand that the Twoer did not have a push
to-talk microphone. Located on the front
panel was a three-position T/R switch.
One position was momentary transmit,
while another was continuous tran smit,
with the receive position located between
the two transmit positions. At the end of
each transmission, while still holding the
beam in the other hand, I would have to
put down the microphone and tum the
T/R switch manually to receive. Of
course , performing this operation alw ays
had some impact on the beam ' s direction .
Therefore, I would have to try to return
the beam to its optimal direction by lis
tening to the other station. Even though

www.cq-vhf.com

The author and his original Heathkit Twoer, also known as
the "Benton Harbor Lunchbox " because ofthe handle on top. I

W3HB QSL card confirming the author's fi rst 2-meter "DX"
contact between Pennsylvania and Maryland back in 1968.
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Please add $3 ship ping & handling for 1 set ; $4 f or 2 or more sets.

CQ Communications, lnc., 25 Newbridge Rd., Hicksville, NY 11801

the Twoer didn 't have an S-meter, I was
able make a rather quick adjustment be
cause fortunately the beam's pattern
wasn't too sharp!

My First Big "DX" Contact!
I was now enjoying 2-meter operation,

but it was all strictly local communica
tions. On the evening of January 29, 1968
all that changed. As I was tuning around
the band, I was surprised to hear several
unfamiliar callsigns. In particular, I heard
Brownie, W3HB.

I "swung" the beam to peak his signal
and gave him a call. To my amazement,
he answered me right away. As we ex
changed the usual information, I was
astonished to learn that he was located in
Bethesda, Maryland-nearly 100 miles
away! (My QTH at that time was the town
of New Holland, located in eastern cen
tral Pennsylvania.) Brownie was running
a Viking 6N2 with 30 watts input power
to an 8 over 8-element beam array. In
commemoration of this special QSO we
exchanged QSL cards.

Looking back, I'm still amazed by that
QSO . Even in today' s terms it is amaz
ing! The Twoer's superregen receiver
was rated at I-microvolt sensitivity, and
the transmitter output was measured later
at slightly over 1 watt! Who knows what
the gain of my beam was (but somehow
it worked) and all this was accomplished
on AM! It was an exciting introduction to
the DX that was possible on 2 meters!

I still have that Twoer today. I had sold
it to a friend, but I was fortunate enough
to be able to buy it back several years
later. Just for fun, I fired it up the other
day. Without any adjustments , the Twoer
was still putting out a little over I watt,
and the original cry stal microphone' s
AM audio still sounded great ! Then I
transmitted using my IC-706 for the first
time on 2 meters AM, with the power
turned all the way down. It sounded great
on the Twoer's superregen receiver.

I did not connect the Twoer to an anten
na because I didn 't want to wipe out any
nearby 2-meter recei vers. Even though it
has an RF stage for isolation, enough RF
from the superregen' s oscillating detec
tor feeds through to the antenna connec
tor to potentially cause interference.

All in all, that first DX QSO was one
I'll never forget. The "moral" of the story
is never to underestimate what can be
done on the ham bands with the equip
ment at hand! •

703.858.5348
www.cubex.bigstep.com

3L70cm $49.95

7L70cm $89.95

11L70cm $119.95

2L2M3L70CM $69.95

4L2M7L70CM $129.95

8L2M11L70CM $189.95

Finally, quick and easy access to back issues of
Ham Radio Magazinel

These sets include high quaiity black and white scanned pages which are easy tc
read on your screen or when printed .

30,000 pages in all!
Enj oy t his enormous stockpiie of material including const ruction projects. t heory. ant ennas.

t ransmit ters, receivers. arnpllflere, HF through microwave.test equipment, accessories. FM. SSB.
CWvisual & digit al modes. Ail articles, ads, coiumns and covers are included!

This collection is broken down into 3 sets - by year.

Each set includes 4 CD-ROMs:
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1984 - 1990 Order No. HRCD 3 ..$59.95

Order all :3 sets and save $29.95!
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Operating via U014 and Similar Satellites with the Yaesu FT-817
Using Two Separate Antennas and No Duplexer

By Arnie Coro, C02KK

The Yaesu Fl'-817 transceiver has an additional feature (not described in the user's
manual) that makes it easier to operate on the UOI4, A027, and future FM repeater
satellites with two separate antennas. This feature allows the user to program the front
antenna connector-the BNC-for the 145-MHz uplink so that a 2-meter antenna is
attached to this output of the transceiver. The rear connector is then assigned via the
menu for the 70-cm band receiving downlink simply by switching to that band, going
to the menu, and selecting the rear connector for the UHF 70-cm band.

As explained in the manual, you must program theFf-817' s memories for split oper
ation, assigning five memory channels to be able to take care of the Doppler shift as
the satellite moves quickly in the sky.

Although the Ff-817 is not a full -duplex transceiver, it works very well with the
U014 and A027 satellites using a 70-cm Yagi with between four and six elements for
receive, attached to the rear S0239 connector, and a three- to four-element Yagi
attached to the front BNC connector, so there is no need to use a duplexer.

By making use of this feature, which effectively assigns the front or rear connector
to each band, one can use, as I did during my first tests on these satellites, whatever
antennas are available without the need to have a 2-meter to 70-cm duplexer.

One interesting finding during those tests was that the C02KK 2-meter, 6-dB gain
omni-directional vertical was an excellent choice for satellite passes close to the hori
zon, making it easy to work stations at the far end of the spacecraft coverage area.

Maybe one day we will have an FM multi-channel repeater orbiting the Earth at more
than 1000 krn to make possible longer QSOs, too!

coming 33cm - 23 em -12em twin Quads

Continuing the Tradition

Mono band &dual band
VHF &UHF Quad Antennas
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• http://6m.dxers.info/chat/
• http://www.eham.netJDXI
• http://oh2aq.ko1umbus.com/dxs/50.html
• http://dxworld.com/50prop.html

Six-Meter Propagation
Tools of the Trade

Secrets of Internet Spotting and
The Tree Beam Revealed!

In the Spring 2002 issue of CQ VHF, WB2AMU's article on 2001's
great 6-meter F2 propagation covered the propagation patterns that
occurred and the stations he was able to work. This month he focuses on
some of the tools and tactics used by him and others in working th is F2
propagation.

By Ken Neubeck, * WB2AMU

The experienced 6-meter operator surely knows how fleet
ing 6-meter propagation is! The nuances of some modes,
such as sporadic-E propagation, with regard to duration

and timing are well known to anyone who has operated on 6
meters for any significant period of time. In contrast, the recent
F2 season observed over the fall/winter months of 2001- 2002
presented a bit of relief to most operators, because the open
ings were easier to spot and their longer duration provided the
operator with the luxury of time.

There were certain tools and techniques, however, which
helped make it easier to work the F2 season. These included
the use of internet spotting and the availability of a portable 6
meter setup that could be operated from one's vehicle. Let' s
look at some of these tools and techniques.

The Value of Internet Spotting
Since the peak of the last sunspot cycle, the internet has been

a great tool used worldwide. A number of chat pages and DX
spotting pages have been developed (similar to the original
packet clusters of a decade ago), and these pages are great for
spotting DX on the ham bands. Some of these sites are tailored
specifically to the 6-meter operator.

We certainly know how difficult it can be to spot openings
on the band, even when we are sitting in front of a rig for an
entire day. These spotting sites are a big help. The four sites
which track 6-meter propagation specifically on a daily basis
are as follows:

As described in the article, this is the portable, two-element
Yagi beam built by the author and mounted on 15 feet of mast.
This setup was used for his single-operator portable effort in
the ARRL's January 2002 VHF Contest. Of course, the only

.' day it snowed all winter on Long Island was during the con
My favorite choice is the first one listed, which is run by Tim test! Despite the weather conditions, the band had an F2 open

Havens, NA1CW (ex-N1RZ). Tim is relatively new to 6 meters ing to the West Coast on Sunday, January 20, during the con
test, and the author was able to work several stations using 10

watts output. (Photos by WB2AMU)
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Figure 1. The broomstick two-element, 6-meter Yagi.

Overall length of reflector element =120 •

efit of the code that was developed from
the previous chat page. In spite of this
drawback , and beginning his effort in
September, by October Tim had a work
ing chat page, one which was used exten
sively for spots on 6 meters during the
great F2 season. Because a significant
amount of money has been expended to
obtain the hardware and software needed
to support the site, many hams who use
this site have sent contributions to Tim.

Tim's page gets my personal endorse
ment. On several occasions when I had a
free moment at work I monitored the site.
I saw hams in areas near my location who
were reporting 6-meter propagation, as
well as OX stations that were being heard.
Then I ran to my portable setup in the car,
which will be described in the next sec
tion. Often I heard the OX station and
worked him within a matter of minutes.

Because of this invaluable spotting,
some of the calls I worked on 6 meters
were FR50N from Reunion Island (yes,
on 6 meters!), MU0FAL in Guernsey,
ZB2EO in Gibraltar, NL7Z in Alaska ,
OY9JD in the Faroe Islands, and TI9M
on Cocos Island . Would I have worked
any of these stations without this spotting
site? No! I might have caught one or two
of them via a long-duration opening, but
in the case of FR50N, NL7Z, OY9JD,
and TI9M, the openings lasted only five
to ten minutes at best! I would have to say
that internet spotting has been as useful
to me as the 28.885 MHz 6-meter liaison
frequency has been to many operators.

When using these URLs one needs to
be responsible and exercise courtesy and
fair play. For example , after hearing or
working a station coming in on 6 meters
via skip, the individual should report it
on the URL as soon as possible.

Some hams have made the unfortunate
choice of reporting an opening 30 min
utes to an hour later. This late reporting
does no one else any good, and it looks
somewhat like "OX bragging ." Another
problem is that not all hams like one
another, and sometimes individuals take
issue with those they dislike on these
pages, causing major distractions. This
type of situation was the reason why one
site closed.

The lesson here is that it is best to
respect the purpose of the spotting site.
The same rules that govern acceptab le
behavior on a repeater generally apply to
these ham radio chat pages.

For the most part, using URLs on the
computer restricts one to the home QTH
(an exception being my personal mobile

self-tapping screws

U bolt and clamp

--J'--

page. A software programmer by trade,
Tim did a yeoman's job of developing a
brand new website from scratch, with both
a mapping program and a chat page.
Unfortunately, Tim did not have the ben-

r~---_A~_ _ -

Broomstick

Notes: n
1. Broomstick should be made of U

wood or plastic (not metal) and about
I inch in diameter.

2. Overall length of broom stick
should be at least 4 feet.

3. Elements may be made of rod
material, tensiled copper tubing, or
telescoping metal assembly.

Each leg of driven element = 56 •

A close-up view of the two-element Yagi in the tree at the author's work QTH. The
stealth -style setup was ideal. Oh, the things veteran 6-meter operators go through

to try to work DXf

(since October 2000), but he took to 6
meters in such a way that he achieved
OXCC on the band in 13 months!

A prior chat page that closed in Sep
tember 2001 set the precedent for Tim's

28. CO VHF. Fall 2002 Visit Our Web Site



Can you find the same two-element Yagi in this photo? It is in
the pine tree to the left of the author's car, about 10 feet off the
ground and suspended from one of the branches. The beam
gave a little more boost in both receiving and transmitting dur
ing marginal openings on the band. This was particularly true
on the day the photo was taken (March 1, 2002), as the anten
na was pointed south and was instrumental in the author's

working TI9M, the Cocos Island expedition, on 6 meters.

experience above). For those of us who predominantly work
away from home, let 's look at other tactics we can employ.

Portable 6-Meter Setup Saves the Day!
The majority of the F2 openings I observed at my lo~ation

on Long Island , New York took place between 8:00 AM and
4:30 PM local time, the time when many people must be at
work. Going home at lunchtime for the purpose of operating
on 6 meters is not always practical. In my case, I am 20 min
utes away from the home QTH and I get one hour for lunch so
there is no chance of my going home for lunch . Therefore,
developing some sort of mobile or portable capabilities made
more sense.

On another note, during the period November 2001 through
January 2002 the "F2 Flu" attacked many serious 6-meter DX
ers. The reason for their "sickness" was to be able to take the
day off to work 6-meter F2 DX propagation. However, what if

www.cq-vhf.com
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It was not always possible to set up the
two -element Yagi, pa rticularly when
mobile or in certain locations. The fall
back was to use the old, reliable mag
mount l/s-wave vertical. This setup per
fo rmed just fi ne during many ofthe days
of F2 propagation on 6 meters, allowing
the author to talk to Europ ean and West
Coast stations while mobile! On the day
in late Nove mber when this photo was
taken, with his vertical antenna the
authorwas able to work Jon, HCSIN!JJK,

during his 6-meter DXpedition.

there are only a limited number of days
allowed off from work? How can the 6
meter operator take advantage of open
ings that occur during work hours?

In my opinion, many VHF operators do
not appreciate the tremendous flexibility
of working 6 meters. Because of the rel
atively small wavelength, it is not diffi
cult to construct small directional anten
nas with decent gain . This small
wavelength lends itself to both mobile
and portable work. .
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My answer came in the form of outfit 
ting my car with an FT-100 HF+VHF
transceiver. I had previous experience
running 10-meter DX from my car using
an HF radio to a mag-mount 1/4-wave,
lO-meter vertical. This setup was great
for working new countries on my lunch
hour. I knew a similar approach could be
used for 6 meters.

Initially I used a 1/4-wave vertical on 6
meters from the car at my work QTH.
This setup was suitable for working spo
radic-E from my car during the summer.
Often during my lunch hour I set up and
took down a two- or three-element Yagi
beam on mast sections. However , this
was very time consuming. In addition,
during the fall of 2000 I discovered that
the vertical was not always very good for \
the marginal F2 openings, and working
weak signals was very difficult, let alone
breaking pile-up s.

In response to these dilemmas I built a
lightweight, two-element Yagi beam an
tenna using a broomstick as the mast and
telescoping car antennas as the elements
(see figure 1). I do not use a matching sec
tion, but the purist could add a tuning stub.

By the end of 2000 I started to arrive at
work early , and I decided to hang this
lightweight, two-element Yagi pointed
east from a pine tree in the comer of the
parking lot. To hang the antenna in the
tree, I threw a small Crescent wrench that
was attached to the Teflon line holding the
antenna over the branch of the pine tree.
From late October 2001 through early
March 2002 I performed this ritual every
morning at 6:30 in the parking lot. For
tunately, the winter was very mild in the
northeast, and I was able to put up the
antenna during the entire time.

The portable antenna arrangement first
paid off on December 29, when I worked
GM0EWX in Scotland. A few days prior
to that I could not work this station using
a vertical. The beam also was ready to go
during my lunch hour or during the day
if I got a quick ten-minute break (the
break usually was dictated by spots on
internet sites, such as NAlCW' s site) . In
the morning I contacted stations in Eur
ope with the beam pointed east. By noon
time I generally changed the direction of
the beam from east to west; following the
path of the sun and subsequently the F2
propagation.

Typically, the antenna was only up 10
feet at best, and usually I was runnin g 60
watts or so off the battery. Even so, be
cause condition s were fant astic every
day, I knew that in general I was going to

contact someone with this setup. I knew
I always had a fighting chance at any DX
that came along on 6 meters.

The east-west F2 skip was so consis
tent on 6 meters during this time period
that it now has become historical in the
annal s of amateur radio. Six meters
proved to be a legitimate DX band, and
all sorts of "firsts" were made between
different countries.

The payoff for me was tremendous. I
added to my country total , and my grid
square total , on 6 meters.- Somehow,
though, getting the several new grids
seemed secondary to the new countri es I
worked. By the time the F2 season final
ly faded in March, I had worked over ISO
stations and 10 new countries from my
work QTH over the course of the season.

I did not have to miss out on the action
while I was mobile either. During the F2
season I was able to work 83 stations via
F2 skip and three new countries. While I
was mobile or while I was parked in a
parking lot other than the one at work, I
used my mag-mount 1/4-wave vertical;
my power was typically 60 watts. The F2
was quite strong at times durin g No
vember, January , and February, so much
so that the amount of power or the type
of antenna I used hardly mattered . I ran
QRP at times (10 watts or less), and I
worked some stations in Washington ,
Oregon, and British Columbia.These sta
tions were running less than S watts.

I also went on a short trip to Nevada at
the end of November. I brought along a
port able setup for use with the rental
car- my FT-690 radio at 10 watts output
along with a mag-mount telescoping ver
tical. I managed to work a few DX sta
tions, including VPSIK5CM and K2KKI
6YS, while mobile in the Las Vegas area.

During one excursion into Death
Valley I heard the beacon from Maine. I
promptly worked VE l YX while I was
traveling betw een two different grids
(DN16 and DN17). Ten watts and a ver
tical is not a particularly optimal setup,
but it worked because the F2 condi tions
were so good .

119M
I mentioned some of the highlights of

the season in the first section of this arti
cle. However, the contact with TI9M on
March 1 is interesting to examine in
detail.

After February 6 the F2 activity, par
ticularly the east-west skip, died down
significantly for 6 meters in the mid-lat-
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Thoughts about 6-Meter
F2 Propagation Possibilities

for Fall 2002
By the time you read this, hopefully we will have gone through another productive sum

mer sporadic-E season in the Northern Hemisphere. The many operators who experienced
the past F2 season have become more accustomed to listening for DX via double-hop and
triple-hop sporadic-E during the summer months. Now we direct our thoughts to what may
happen on 6 meters this fall with regard to propagation.

Certainly we can expect an aurora opening or two during September and October to keep
things interesting. The daily solar-flux values most likely are going to be lower than they
were a year ago when we had that fantastic F2 season. There is no expectation of F2 open
ings occurring on a daily basis during November or December as we did in 2001, except if
there is a triple-peak configuration for this cycle!

I suspect that most of the F2 will be in the southern areas of the Northern Hemisphere.
South Florida, southern Spain, and so forth, will have F2 propagation into areas south of
them during the early part of the fall.

It will be interesting to monitor how high the solar flux values become during September
and October. This information may provide the best clues as to what can be expected with
regard to F2 propagation for the following months.

itude regions of the U.S. I then debated
the value of putting up the antenna every
morning if there was nothing to work.

The TI9M expedition left for Cocos
Islands at the end of February, with Matt
de La Hunt, KA0KKO, a full-time 6
meter operator. He monitored the band as
well as the 6-meter liaison frequency on
10 meters (28.885 MHz). Every day dur
ing the last week of February there were
scattered reports on the chat pages that
the expedition was working into some
parts of the U.S. and Canada, but the sig
nal strength was very weak.

Finally, on March 1, I saw a report that
TI9M worked W IAW, the ARRL station
in Connecticut, which is located about 100
miles north of me. At this point I ran out
to my car, and I was happy to hear TI9M
coming in with a decent signal strength on
50.110 MHz. He was heard for about 15
minutes into my area. After two tries I was
able to contact him on SSB.

Here both the tools of the internet and
having a portable beam setup made the
difference. To think that I almost did not
set up the beam that day! The lesson to
be learned here is that it is worth a little
time and inconvenience to work a new
country on 6 meters, even if the band is
only open for very short period s of time.

up a portable antenna every day. In my
opinion, a mobile/portable presence was
definitely very helpful for anyone on 6
meters. I will be using this same setup for
the summertime sporadic-E seaso n,
which runs from May throu gh August
here in the Northern Hemisphere . Also, I
will again monitor the internet.

Mobile and portable operation can be
very helpful in achieving goals such as
DXCC on 6 meters. The process of going
to work (commuting and being at the job)
can consume 10 hours of prime time dur
ing the day and the peak hours of F2 prop
agation throughout the season. The meth
ods I have described here worked for me,
and they could work for other serious 6
meter operators.

It is amusing to see some propagation
columns in other magazines trying to pre
dict 6-meter F2 or sporadic-E openings
based purely on information collected

r1t\'Global
V Connections

from packet cluster reports! As most vet
eran 6-meter operators will tell you, 6
meters is unique when compared with the
other amateur radio frequencies.

The conventional HF-bands prediction
methods for tracking the MUF do not
apply to 6 meters, and for now, methods
using actual observations will provide the
foundation of our new knowledge of how
to work the band. The value of making
first-hand observa tions on 6 meters can
not be emphasized enough, as proven by
the data that was collected during the past
fall and winter seasons.

Band Etiquette
Durin g this record-b reaking season I

noticed that many 6-meter stations spread
out over the entire band during the F2
openings. Some of the big U.K. signals,
such as GM0EWX, were above 50.200
MHz when the band was crowded.

The proposal of five years ago to ex
pand the DX window or to move the
50.125 MHz domestic calling frequency
really seemed.to be a moot point, because
the DX was everywhere on the band .
Hams spread out like they do on 10
meters when that band is filled with activ
ity. Based on what many of us observed,
it is my opinion that the need to imple
ment a new band plan is unnecessary if
hams continue to spread out.

There were major pile-ups, but I ob
served no inadvertent interference from
domestic operators talking to other do
mestic operators near the DX station's
frequency. Also, there were so many DX
operators calling CQ that it did not make
much sense for U.S. stations to call CQ
DX very often. Everyone who looked for
DX was able to find it somewhere on the
Magic Band! •

Ties
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Consistantly lowprices on your connection needs. Call, FAXorWrite fora catalog.

P.O. Box 8547, St. Joseph, MO 64508,1·800·626·0834, FAX (816) 364·2619

We Specialize in RF and Audio Connectors and Adaptors
Red/Black
Zip Cord

-I Distributor for WBBW Gin Poles & Tower Accessories

3M Heat Shrink Tubing~

~ .F:uses
Wire ~~
Terminals

Totals and Observations
The combined portable and mobile

effort accounted for 230 contacts, which
represents 60 percent of the 330 contacts
I made on 6 meters via F2 propagation
over the season. I was able to get my
DXCC total on 6 meters up to 63 coun
tries because of the extra effort in setting
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A 5imple-to-Build 2-Meter
Antenna Tuner

Here is a simple project that you yourself can build, or you can make into
an evening-long club project. W20QI describes a straightforwa rd a ntenna
tuner for 2 meterst constructed from easily obtainable parts.

By Van R. Field,* W20 QI

Why build a VHF antenna tuner? After all, you buy a rig,
an antenna , some coax, put it all together, and people
talk to you! However, would more QSOs result from

more power to the antenna?
The serious VHF-UHF operator, whether on FM or SSB,

needs to take a look at the SWR at the rig. If you use a beam
cut for the SSB end of the band, what happens on 147 MHz?
Get a reasonable SWR bridge and look. Some of the newer rigs
have them built in.

I decided to tackle the problem when I put up a beam for
SSB. I forgot that when I built it, I was thinking FM and 147
MHz. On the low end, the SWR was high enough to fold back
the power on my rig. Rig manufacturers protect your equip
ment by building the equipment so that the power automati
cally cuts back when the SWR rises. If your antenna doesn't
take the power, then the transistors in your rig heat up, and with
no fold-back circuit they will overheat and bum out!

*17 Inwood Rd., Center Morich es NY 11934-3335
e-mail: <wreck_and_rescue@juno.com>

t t» take a look at the 6-meter antenna tuner I built, see the "Proje ct
Corner" column (p. 63) in the September 1997 issue of CQ V HF.

View of the fro nt of the 2-meter antenna tuner showing
the junk-box selection ofknobs. Note: The shaft of one of
the capacitors must be insulated if you use a metal box.
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To solve my problem I found two old tuning capacitors about
25 pF each and some #16 wire for the coil. The ground wire
from a piece of Romex electrical cable will do. I wound 5 turns
on the shank of a 3/8-inch drill bit, and then the hunt was on for

Parts List
2 ea. UHF chassis connector
2 ea. 25 pF tuning capacitors
2 plastic knobs
Short lengths of #16 or #14 solid wire, and #12 wire if you

use a plastic box
Box: RadioShack part No. 21-533 , or equivalent

Figure1. Schematic diagram ofthe 2-meterantenna tuner. Both
capacito rs are 25 pF, and the coil is fi ve turns of #16 wire.

Coax connectors and knobs are the choice of the builder.

The inside of the antenna tuner showing the simplicity of
construction.
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Inside view from the back, and the wiring ofthe input and out
put conne ctors.

a box. RadioShack came to the rescue with a 51/4" x 3" X 21/8"
aluminum box.

A look at figure 1 reveals that one tuning capacitor is in series
and needs to be insulated from ground. A plastic knob will be
necessary here. A plastic box might be a better choice to make
it easy to insulate the shaft. I used a metal box because I had it.
If a plastic box is used, be sure to run a heavy ground bus from
the ground side of both connectors. A #12 wire would be appro
priate, if you have a soldering iron to handle it.

I used BNC connectors because years ago I standardized my
shack to use them. Most hams use UHF connectors. Be care
ful of cheap ones . The silver-plated variety found advertised
in ham magazines is much easier to solder and generally much
better built.

It would be handy to include an SWR bridge in the box.
However, as simple as the circuits are, they are not that easy to
get working. After trying out several circuits , I concluded that
an inexpensive RadioShack unit (part No. 21-533) will do fine.
It's marked 3-30 MHz, but it seems to work all right through
2 meters. A dummy load can check it for you.A 50-ohm dummy
load is a handy piece of shack equipment. If one is available ,
the tuner may be checked.

Simply adjust each capacitor for the lowest SWR. )f the
capacitor is all the way open or closed, the coil can be pulled
apart or squeezed together to adjust the final inductance. The
tuner should adjust to 1:1. It should adjust the same way on
your antenna.

Now you can use the same antenna on your all-mode rig. Just
don't expect to be able to work much FM with a horizontal
beam or much SSB with a vertical antenna. On VHF and above,
antenna polarization is all-important. Operator convention dic
tates that vertical polarization is used on FM and horizontal
polarization is used on SSB. When on HF, your signals are
bouncing off the ionosphere, and they come back with less
clearly defined polarizations . However, rarely does your signal
bounce off the ionosphere on 2 meters and above. Therefore, it
is necessary to maintain polarization compatibility.

There you have it, a simple 2-meter antenna tuner made from
scratch . I trust that building this project will be as fun for you
as it was for me. •
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The K1EL K10+ CW Keyer Kit
By Simon Lewis, * GM4PLM

/

As a devoted fan of the CW mode, one of the most useful
items in my DX armory is my memory keyer. This very
useful tool makes general CW operating effortless and

contests a joy, and without a doubt it has increased my QSO
rates over the years.

Recently, I was looking to replace my aging TTL-Iogic-dri
ven keyer with a modern microprocessor-driven unit. After
searching the internet looking for a suitable replacement, I was
quite horrified to see the prices that some kit suppliers were ask
ing for such items. Surely a simple printed circuit board (PCB)
and programmed processor should not cost more than $50?

I was pleasantly surprised when I came across an interesting
site run by Steven Elliot, KlEL (http://www.klel.com). Steven
runs a small business that produces a range of kits based on
photonic integrated circuit (PIC) technology.

For those of you unfamiliar with the PIC processors, they are
a range of quite powerful tiny microcomputers and are con
tained on small integrated circuits (ICs). Very few additional
components are required for most projects, and the devices use
very little power, making them perfect for battery operation.
They are interesting devices, and there have been plenty of
books and article s written on their use.

A search of the internet for amateur radio applications for the
PIC will lead you to some exciting ideas. One kit marketed by
KI EL, the Kl 0+ electronic keyer unit, caught my eye. The spec
ifications listed show that the kit is packed with features, plus it
is only $15. I arranged for one to be sent across from the US.

What Do You Get For Your Money?
The answer to the question is not a lot of components-that' s

for sure! However, don't let that fool you for a minute . That lit
tle 1.5-inch-square PCB is a powerhouse packed with technol
ogy that really flies!

You can buy a programmed chip and PCB, or you can buy a
complete kit containing PCB, programmed chip, and all board
mounted components (this includes the onboard speaker and 5
volt regulator). You supply a case, pushbutton switches, and
hardware for mounting the board.

There are four or five pushbutton switches required, depend
ing on whether you choose to use a panel-mounted po
tentiometer to set and load the keyer speed or simply use key
entry to set it. The other buttons are used for entering the com
mand mode and to replay the programmable memories.A small
PC-board-mounted piezo speaker is supplied with the full kit,
or audio can be fed to an additional audio frequency (AF) ampli
fier or the rig audio input line.

*Keydata UK Limited, Cambridge House, 8 Cambridge Street ,
Glasgow G2 3DZ Scotland
e-mail: «Simon.Lewistekeydata.co.uk»
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The completed unit.

I won't describe building the unit. It should not take more
than an hour to build it and can be built by anyone who can
competently handle a soldering iron. Comprehensive instruc
tions are supplied with the kit, or they can be downloaded from
the K IEL website.

There are a number of construction and powering options for
the unit; these are detailed in the instructions supplied. No power
switch is required, as the unit will go to "sleep" when not being
used and will consume less than I /-lA, so no On/Off switch is
needed. That' s a good thing, especially if you have ever tried to
find a spare set of batteries for the flat ones in the keyer after
stumbling out of bed at 4 AM for that early morning sked!

Features Galorel
Now let' s take a look at some of the features the K lO+ offers.
Okay, so it' s a CW keyer and you are expecting that it will

do the normal functions of a CW keyer, right? The KlO+ will
do speeds of 5-59 wpm using Iambic A and B modes. The
dot/dash ratio is adjustable; you can swap the sides of the pad
dles, reduce letter spacings , and select an automa tic letter-space
mode. The keyer also supports Farnsworth modes.The sidetone

.frequency can be altered , as can the speed, either from the key
or from an external potentiometer. The keyer has all the basic
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The K1EL printed circuit board.

KIEL KIO+ Keyer Command Set
A - Sidetone on/off
B - Start CW Beacon
C - Set command speed in CW
D - Set fast/slow AFK tail delay
F - Set Farnsworth letterspace
G - Select AF/normal keying
H - HSCW mode enabled
I - Select Iambic mode AlB
J - Select 3:I or 4:1 Dah:Di t ratio
K - Select straight/iambic mode
L - Load message memory slot online
M - Load message memory slot offline
o -Select Tone or keyed HSCW oscillator
P - Start receive practice session
Q - Query current WPM speeds
R - Review message without transmitting
S - Set CW transmit speed in WPM
T - Key transmitter for tuning
U - Select autospace on/off
V - Start transmit practice session
W - Set keying compensation in milliseconds
X - Exchange paddles
Y - Analog input diagnostic
Z - Select sidetone frequency

Table 1. Keyer commands.

(as opposed to transcribing what isbeing heard) and build let-
ter-recognition skills. "-

A noteworthy feature is the high-speed CW mode (HSCW)
used for meteor-scatter (MS) operations. The KlO+ can be
loaded to run MS routines and will send character strings at
speeds of 1000 and 6000 letters per minute (LPM). I won' t go
into the details of MS operations,' but the unit will supply an
audio line to a microphone connector for audio keying of a trans
ceiver for MS use. You can program the K10+ to loop your MS
message, and it will play it for 1 or 21/2 minutes, depending on
whether you are in US or European mode.

functions you would expect of a good electronic keyer, and
believe me, it does them well. However, the KlO+ offers a lot
more than that.

The keyer also has four memory slots which can hold a max
imum of 96 characters in total, and this is where the fun begins.
The KI O+ has a range of predefined embedded commands that
can be inserted into these memory strings. These commands
cover standard texts such as NAME IS, QTH IS, and UR RST
IS. Embedded commands look like the slash character (DN)
followed by a letter. The keyer interprets this as an embedded
command and sends the preloaded command' s text. Clever!

The keyer is also very useful for DXpeditions and microwave
work, as it has a built-in beacon mode which can be programmed In Operation
for 1-59 seconds delay. Memory slots 1 and 2 can be sent alter- I built and boxed the keyer in an evening and then spent a
nately by using more embedded commands, and the transmitter few nights practicing how to drive the unit before connecting
can be keyed to give a key-down tone. I have already used this it to my transceiver. Connecting it to my Yaesu FT-847 was
function for beaconing on 10 GHz, and it' s a very useful one. easy. I simply disabled the internal keyer and then connected

Entering commands into the unit is very simple. One of the the Kl 0+ to the key line.
pushbuttons is marked as a command entry, and this button is I made myself a small command table, which I affixed to the
pressed and held for two seconds. After this time lapse the trans- top panel of the keyer case. This reminds me of all the com
mitter keying is disabled, and the unit responds with "R" in the mands available. Loading memories is easy, and I tend to leave
built-in sidetone. The KlO+ can then be instructed by entering them loaded with strings such as CQ DX CQ DX de GM4PLM
the command letter in Morse Code. An extended entry is GM4PLM GM4PLM K ...
required with some functions, and the KlO+ will prompt you I have found the unit to be a joy to use and simple to drive
by adding an "E" to tell you so! There are 24 commands in total; and program. Adding a memory is easy and can be done live
these are detailed in table I . very quickly. The price is excellent, with its nearest rival almost

The KlO+ firmware also includes a CW send-and-receive four times the cost. Dislikes? None really, except I'd like to see
practice mode. Entering "P" in the command mode puts the a contest mode that increases the serial numbers incrementally.
keyer into the practice mode. The keyer then requests a diffi- However, there is very little I could say I don't have.
culty level. A letter from A to D is entered, "A" being the eas- Overall it' s a great little kit and has the place of distinction
iest level and "D" the hardest. Random letters are then sent in on my desk. Even more important, it is in use almost daily. It
groups of five, with a space between them. sort of speaks for itself !

In the transmit practice mode the keyer will send a letter and :_~ The KlO+ kit is available for $15 from Steven Elliott , KIEL,
you are required to respond by entering the corresponding let- 43 Meadowcrest Drive, Bedford, NH 03110 USA. Steve regu
ter. The keyer then sends two letters and the same is required larly updates the firmware, so keep an eye on the KIEL web
from the operator. This continues to three letters and then reverts site at <http://www.klel.com>. He also can be reached by e
back to one letter. The mode is designed to increase head copy mail at <kl el@aol.com>. •

www.cq-vhf.com Fall 2002 • CO VHF • 37



Are Your Batteries Charged?

With all of the different types of batteries on the market one wonders
which battery is best to use for a particular application, Bob Shrader,
W6BNB, gives us some idea of what to expect from our faithful batteries,
and tells us just how faithful they can be.

By BobShrader,* W6BNB

drop will determine the actual terminal
voltage that is being provided by the bat
tery to the load connected to it.

When no current is being delivered to
a load, the voltage across the terminals of
a battery will be at a maximum. For
example , when measured with a DC volt
meter, six fully charged nickel-cadmium
(NiCd, or NiCad) dry cells in series form
a battery that should read 7.2 volts across
it (1.2 volts per cell). Unfortunately, it is
rare to have two voltmeters read exactly
the same. Therefore, always use the same
voltmeter when making battery voltage
measurements .

The Choice of Voltmeters
Analog DC voltmeters used to measure

the voltage of a battery consist of a small
moving coil that rotates in the field of a
strong fixed magnet. The indicator needle
is attached to the coil. In series with this
coil is a "multiplier" resistor, which nor
mally is mounted somewhere inside the
meter' s case. The multiplier resistor value
will be whatever is required to produce the
desired full-scale DC voltage reading.

A reasonably high-sensitivity DC volt
meter might have a rating of 50,000
ohms-per-volt. Such a l Ovvolt full-scale
reading meter would have a series multi
plier resistance of R = Ell, or 500,000
ohms. (The coil resistance in series with
the multiplier would be negligible.) A

W
hen you recharge a run-down
battery-one in a Handie
Talkie, for instance-how do

you know when the battery is fully
charged? In too many cases, there is no
way of knowing whether the battery has
been over charged, fully charged, or
under charged.

Sometimes, if a charger was made for
the equipment in which a battery is being
used, the charger either may stop charg
ing when the battery comes up to full
charge, or it may drop to a very low trick
le charging rate. In too many situations,
however, chargers will over charge a bat
tery and shorten its life if the charger is
left on for too long.

The Resistance to Charge
To determine the state of charge of

some of my HT batteries I devised the fol
lowing method of stopping the charging
at the correct time.

First, when dealing with a battery, con
sider it as always having some value of
internal resistance. The more discharged
a battery is, the greater its internal resis
tance becomes.

The symbol for a battery is normally a
series of short and long lines (figure 1A).
To be truly accurate, it should be dia
gramed with a variable resistor inside,
because this is the way it actually works
(figure 1B).

A "voltage drop" (by Ohm's Law, E =
JR, where E =volts, J =current in am
peres,R = resistance in ohms) will always
develop across the internal resistance of
a battery whenever current is flowing
through it, as when the HT is connected
across it. The amount of internal voltage

*11911 Barnett Valley Road, Sebas topol, CA
95472
e-mail: <w6bnb @aol.com>
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Figure 1. (A)
Symbol/ora
battery.
(B) Symbol indi
cating internal
resistance.

less-sensitive, and usually less-expen-
'I sive, 10-volt meter might have a 1,000

ohms-per-volt rating and would have an
internal multiplier resistance of about
10,000 ohms. Both meters should read
the same when testing a fully charged bat
tery' because such a battery has very lit
tle internal resistance. Therefore, it has
very little voltage drop inside when it is
being measured.

The low-sensitivity meter, however,
would be drawing 50 times as much cur
rent to produce its reading as the high
sensitivity meter. For this reason, the sen
sitivity of a voltmeter is an import ant
factor. When measuring voltages in high
resistance circuits, the higher the sensi
tivity, the more accurate the voltage read
ings will be across resistors.

Sensitivity only refers to the amount of
current required to produce full-scale de
flection of a meter; it does not refer to the
accuracy. A low-sensitivity meter might
be more accurate than a high-sensitivit y
meter in low-resistance circuits .

Because of the greater current required
for the low-sensitivity meter, it would
produce 50 times the voltage drop across
any internal resistance in a battery that is
being measured for its terminal voltage.
This voltage loss will show up more when
measuring the voltage of a less than fully
charged battery.

Ifa battery were discharged to the point
where it had a significant internal resis
tance, a low-sensitivity meter would indi
cate considerably less terminal voltage
than a high-sensitivity meter. In this case,
the low-sensitivity meter would be a bet
ter indicator of the battery being dis
charged, although the 50,000-ohm volt
meter should give a more nearly accurate
termin al no-load voltage indication. A
100,000- ohm voltmeter would give a
more accurate value. An electrostatic

Visit Our Web Site
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on.2 volts less about 1.94 volts, or about
5.26 volts! This voltage level might not
operate the HT's transmitter at all, al
though the receiver section may still work
almost normally, because the receiver
section draws so much less current. With
less current being drawn, there would be
less voltage drop inside the battery, thus
providing a more nearly full-battery-ter
minal voltage for the receiver section.

The fact that an HT' s receiver is work
ing does not mean that its battery is
charged! If its transmitter does not work,
assuming there is nothing else wrong
with the transmitter, the battery simply
should be recharged.

The resistive load produced by the HT
while operating with the battery fully
charged (according to Ohm's Law, where
R = Ell, or R =7.211.94) would be 3.71
ohms. Ifa 3.71-ohm wire-wound resistor
instead of the transmitter was connected
across the discharged battery, and if the
voltage across the resistor was measured,
it would read the working voltage . If the
working voltage is considerably below
the no-load voltage, the battery should be
put on charge.

Recharging the Bc;dtery
Once a battery is on charge, the charg

er should be disconnected, perhaps every
15 minutes, and the battery's voltage
should be read using the .voltmeter and
resistor load. The battery should read
closer to its fully charged voltage after
each IS-minute .charging interval. By
checking every 15 minutes, two different
test readings eventually will indicate the
same voltage. This voltage should be

voltme ter, which requires no constant
current flow at all, would give an exact
voltage reading, regardless of the state of
charge of a high-voltage battery.

Measuring Voltage Drop
Suppose a s-watt RF power output HT

is being used across a battery that has a
7.2-volt fully charged value. When trans
mitting with the key down, the HT might
be drawing 14 watts from the battery.
There is a basic power formula, P = EI,
where P is in watts, E is in volts, and I is
in amperes. (This formula is sometimes
given as P = VA.) By transposing the for
mula, the current drain from the battery
under transmit conditions can be deter
mined. Using P = EI, but transposing it
to read the current value, or I = PIE, the
current flow should be 14/7.2. Therefore,
the drain on the battery by the l4-watt
load, when the battery is fully charged,
would be 1.94 amps.

Under transmitti ng conditions, even
with a fully charged battery, ifthe HT ter
minal voltage of the battery above is mea
sured with a DC voltmeter, the indication
should be a little less than 7.2 volts, be
cause all batteries, even when fully
charged, have some internal resistance.

If the battery above was discharged to
the point that it developed l -ohm inter
nal resistance, and if it was still drawing
1.94 amperes (which it would not, be
cause the battery-terminal voltage would
no longer be the full 7.2 volts), the inter
nal voltage drop would be something like
E = IR , or 1.94(1), or 1.94 volts. Sub
tracting 1.94 volts from the unloaded 7.2
volts results in a battery-terminal voltage
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very close to the no-load battery voltage ,
which indicates that the battery is essen
tially fully charged. One more charging
interval could be used just to make sure
the battery is fully charged .

Because chargers and batteries differ
considerably, a charging test interval of
30 minutes might work out better than a
15-minute interval ; perhaps a 45-minute
interval or a one-hour interval might be
best. The test interval used might be the
one that requires about five test intervals
to produce a full charge.

The battery also could be tested for its
state of charge by using some value of
resistance other than the fully charged
resistance load value. In the case above,
perhaps a 5-ohm resistor with a voltmeter
in parallel across it might be used.Ifthere
is a noticeable voltage drop, the battery
should be recharged .

Rather than connecting a resistor
across the voltmeter for tests, I made up
a two-wire battery-contactin g device on
an insulating board (figure 2). The illus
trated model uses clear plastic to allow
both top-side and bottom-side parts to be
visible. A 5-ohm wire-wound resistor is
visible on the underside of the plastic
oblong. A small sheet of any type of insu
lating material would work just as well
as the plastic.

r-~""---"'"
< ~ ~~/---,---< I

+ To I k 5 ;'- From +

~attery: .~ ! voltmeter

< t --y(-/,---<I
L .-J

Figure 3. Diagram of a battery
tester.

On the insulating board mount an
ON/OFF push switch (the round object
in the center of the illustration) and (at the
right) two single-pin jacks (sockets) into
which the voltmeter test leads can be
plugged. Note that the black-painted,
negative-wire test lead is connected to the
negative, black voltmeter jack, and the
lighter colored (red) lead is connected
between the normally red positive meter
jack and the lighter colored (red) battery
test contact. The parts are connected as
shown in figure 3.

The two bare #14copper-wire contacts
at the left are to be held against the two
terminals of the battery. The spacing can
be varied as desired merely by bending
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them to make proper contact with the cell
or battery terminals. The wires might be
made longer than shown, depending
on the battery or cell on which they are
to be used.

Testing for the
Charge State

To test for the state of charge of a bat
tery, first hold the two wire contacts
against the two battery terminal s to read
the unloaded voltage of the battery. When
the switch is pushed, the battery will be
loaded by the resistor, providing a well
loaded voltage value. If these two volt
ages are essentially the same, the battery
must be in a reasonably charged condi
tion. Whenever the test resistor loaded i

battery or cell voltage reads noticeably
below the unloaded voltage, recharging
is probably required .

Always be sure that the negative lead
of the charger goes to the negative bat
tery terminal , and the positive lead goes
to the positive terminal. The charger volt
age must always be greater than the fully
charged battery voltage in order to force
current backward through the battery
during charging. This reverses the bat
tery 's normal discharge chemical action
with rechargeabl e-type batteries.

When first taken off charge, all good
batteries will read a higher than fully
charged voltage for perhaps up to an hour
or so. For example , the voltage of a nor
mal fully charged NiCad cell is 1.2 volts,
although right after charging, it might
read 1.25 or even 1.3 volts. A NiCad cell
that has been sitting unused for any great
length of time should be recharged if its
terminal voltage has dropped to 1.1 volts.

The 7.2-volt NiCad battery mentioned
above should be recharged if its unloaded
voltage ever drops to 6.6 volts. For HTs
to be used in emergency situations, the
battery should be kept nearly at its fully
charged voltage at all times.

If a battery ever fails to hold its rated
full-charge voltage after a few hours of
non-use, it is probably worn out and
should be replaced. If the battery is test
ed with the meter and load above, it prob
ably will show a material drop in voltage.
Before discarding the battery, make sev
eral attempts to charge it.

The same theory of voltmeter/resistor
testing described above can also be used
with a 12-volt automobile battery. A 1
ohm resistor might be used to develop a
reasonably heavy test load of 12 amps.
For a 12-volt battery, the power rating for

the resistor should be about P =E2/R , or
144/1, or 144 watts. Actually, a 100-watt,
or even 50-watt, wire-wound resistor
probably would be satisfactory ifthe volt
age testing takes only a second.

The switch must be able to carry a cur
rent of at least 12 amperes when it is held
closed for the one second required to get
the loaded voltage reading. Care should
be taken not to touch the resistor when
testing for loaded voltage readings, be
cause it will become quite hot!

Measuring Battery
Charge State By RF Power

It is also possible to measure the state
of charge of a battery-operated transmit
ter or transceiver by its RF power output
as indicated by a simple field-strength
meter mounted at a fixed position and dis
tance from the transmitter's antenna.
First check the field-strength meter indi
cation when the battery is fully charged.
Then note the field-strength indications
as the battery becomes more and more
discharged.xlown to the point where the
equipment stops working.

The field strength will indicate when
to recharge the battery . Disconnect the
charger, and check the field-strength
reading s at intervals by turning on the
transmitter for a lO-second transmission
to provide a reading on the field-strength
meter. Continue charging until the fully
charged RF power-output value is shown
on the meter.

Usually, ifthe field-strength indication
drops at all during any lO-second trans
mission, the battery is not near full
charge . Such a simple, fixed-in-place
field-strength meter will only work if the
transmitting equipment is operating with
a fixed-in-place antenna. Because an HT
is usually hand-held and thus not held
steady, it can be difficult to make such
measurements accurately unless the HT
is returned to the exact same position, in
a fixed holder perhaps, whenever mea
surements are taken.

A simple field-strength meter might
consist of a 12- to 24-inch wire whip an
tenna attached to a grounded high-sensi
tivity DC voltmeter preferably with a ger
manium diode (although a silicon diode
will work) across the meter, as shown in
figure 4. Also, the diode could be con
nected in serieswith the meter.A 50k-ohm
potentiometer will provide acontrol on the
sensitivity of the meter indications. Al
ways use the same transmitting frequen
cy when making such tests.

Visit Our Web Site



General Class book
Completeexplanationsto
every Element 3 Q&A that
can be on your exam.

GWGM $12.95

be discarded at once before the internal
liquid chemicals eat through the cell's cas
ing any further and damage the equipment
in which the cell or battery is being used.
Along the same line, if battery-operated
equipment is not to be used for any extend
ed length of time, all cells or batteries
should be removed, because they eventu
ally will discharge themselves and most
likely leak. The minimum "shelf life" of
dry cells or batteries usually is indicated
on the packaging, although they probabl y
can be expected to operate fairly well for
some time after that date, provided they
have been kept reasonably cool and show
no leakage. •

- Far superior to any grill dish.
- TRUE circular gain .
-NO aperture blockage.
- Connect downconverter directly to feed!
-Waterproof helical feea .
-Arrnchair QSO on AO-40.

- ---4
I
I
I

""Htw~f i
j Morse Code I
1 0 ..5 II __ !
1- 1

CW Course by Gordo
Teaches youthe code on 6
long-play cassettesfor your
Element 1 CW test.

GW05 $29.95

All NEWExtra Class book by Gordo and W5YI
software includes the Element 4 Q&A effective
7-1 -02. Gordo'saudio theorycourseon 6tapes
takes you into his Radio School classroom!

Extra Class book only - GWEM $19.95

Book & Software ,
ECS $39.95 " The WSYI Group AUdri~TE~0~2~~~~se

POB 565101 - Dallas TX 75356
.Order TODAY! www.w5yi.org or 800-669-9594

Mentionthis ad and receive a free gift with your order! S&H $5via PriorityMail

General Upgrade Software
Value pack- Study Manual,
Practice Exam Software,
and MorseCodeprogram.

GUS $34.95

UPGRADE TO GENERAL OR EXTRA
WITH STUDY AIDS FROM

GORDON WEST & WSYI

seem to hold a charge better than others.
A simple charging circuit is shown in

figure 5. To determine the value of the
resis tor value, use Ohm's Law, R = Ell,
where E is the difference between the
charging-source voltage and the full y
charged cell voltage , and I is the desired
charging current.

Some discharged wristwatch cells may
be given a 1 rnA charge for four to eight
hours and as a result provide useful oper
ation for days, or weeks, or at least until a
new cell can be obtained. However, some
of these cells will not recharge at all.

If any so-called "dry" cell or batte ry
ever shows any signs of leakage, it should

Figure 5. Simple I -milliampere
charging circuitfor a 1.5-volt cell.

Figure 4. Simp le fie ld-strength
meter.

5DK

Anomalies of Charging
Different Battery Types

While there is some discussion on the
subject, apparently NiCad batteries
should always be almost completely dis
charge d before recharging. These batter
ies are said to have a voltage "memory."
If they are not almost completely dis
charged before recharging and are not
fully recharged, the next time they are put
on charge they may only come up to the
last highest charged voltage value. The
newer rechargeable nickel metal hydride
(NiMH) high-c apacity batteries can be
charged at any time without having been
fully drained , as can lead-acid batteries.

While discussing battery charging, it
should be stated that the common carbon
zinc 1.5-volt dry cell is not supposed to
be rechargeable. Normally, when it runs
down it should be replaced. If one desires
to try to recharge any such cells or bat
teries, try a very low charging rate, per
haps 5 mill iamperes for the smaller size
cells and 15-20 rnA for the larger sizes .

At interva ls check the state of charge
by the cell ' s termin al voltage. The fully
charged voltage of a new dry cell is 1.51
volts, but when recharged it may read
1.51 volts or highe r. Even so, the cell
rarely will hold that voltage after an hour
or so, nor will such a cell operate for very
long, although some manufacturers' cells

1

1.5Vf.
10.5K 12V

charging
source

1
R = 10.5 = 10.5K

0.001
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Improved Results for the
Directed Directional

Weak-Signal Net
Have you ever tried to check into a weak-signal net only to have to work
through an HF-type pile-up, then find out that the net control station has
his antenna pointed away from you? Or, as the net c ontrol , have you
ever had trouble managing a geographically widely dispersed net?
CQ VHF Features Editor Gordon West, WB6NOA, presents some great ideas
on how to hold down the confusion that sometimes may occ ur on a
weak-signal net.

By Gordon West,* WB6NOA

West Coast 2-meter SSB weak-signal net controllers typ
ically may pull in over a hundred stations. With a
directed directional net, this can be accomplished in

less than an hour!
The weak -signal nets normally begin with news and an

nouncements. Net control will start with the news that he or she
knows . The net control then will ask for any net station with
additional news to tell the story briefly. The net control may.
paraphrase that announcement so that everyone can hear.

When it comes time for roll call, everyone tuned into the net
most certainly wants to check in and be acknowledged. If roll
call is carried out alphabetically, everyone has an approximate
idea of when he or she may be called . However, the problem
that the operator of a big-antenna net control station has is con
tinually rotating the beam to pick up the first station down south ,
the second one maybe due north, and the third station to the
east. By the time the net is finished, the rotator is probably as
hot as a firecracker.

One technique adopted by Sidewinders on 2 and Western
States Weak Signal Society Northern California Net Manager
Larry Hogue, W60MF, is to call roll by geographic sectors. He
begins by calling those stations he knows he can hear and who
canhear him, regardless ofhis beam direction.Once Larry checks
in the "locals," he then runs a directed net roll call to the north,
then to the east, then to the west, and about 55 minutes later, to
the south. This method allows the more distant stations to antic
ipate when the net control operator is going to turn the big beams
in their direction. It might also allow time for those distant sta
tions to conduct their own roll call, and then stand by for the more
distant net control station to come up on the frequency.

Here in southern California, David Peters, KI6FF, became so
popular with his every-Sunday-evening Western States Weak.
Signal Society 2-meter SSB net that when he called for anyone

*CQ VHF Features Editor,2414 College Dr., CostaMesa, CA 92626 Sunset photo of the antenna setup of alternate Western States
e-mail: <wb6noa@cq-vhfcom> Weak Signal Society net control Gordon West, WB6NOA.
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Westem States Weak Signal Society Northern California Net
Manager Larry Hogue, W60MF, pictured with his antenna
.. farm in the background.

wishing to check in, the pile-up was several minutes long.
Signals were coming in all at once from any and all directions .
As a result, David adopted the directed net by calling stations
alphabetically , and by calling them in sectors, as he aimed his
beam in their direction . This minimized the pile-up effect and
maximized the capabilities for stations hundreds of miles away
to squeak in a signal on 2 meters SSB, knowing they would
have a good chance of getting through because his powerfu l
beam antenna would be headed in their direction.

This net control plan has worked out so well that David has
almost doubled the amount of net check-ins, regularly picking
up new visitors. Many times he will get signals coming in from
the desert, one or two states away!

If you 're running a weak-signal 2-meter, 222-MHz, 432
MHz, or 1296-MHz SSB net, do consider alphabetical call-ups
by sector, pausing after each sector' s known check-ins with a
call for visitors. You might be surprised by how many more
new stations you will pick up that will regularly join in on your
weak-signal net. It surely beats saying, "Okay, that's the news,
and now who would like to check in?" only to be hit with two
or three minutes of a major pile-up with not a single call get
ting through. Direct the net, make it directional , and stand by
for some surprising long-range signals.

Westem States Weak Signal Society website: <http://www.
wswss.org>; callsign W6WSS. •
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The 6-Meter CQ WAZ Award
One way of achieving recognition for working worldwide DX on 6 meters
is by attaining CQ's 6-Meter Worked All Zones award.

By Paul Blumhardt,* K5RT

In early 200 I , after quite a bit of discussion with the VHF DX
community, CQ created a 6-meter version of the popular
Worked All Zones award . Interest in the award has been high.

As can be seen below, we have issued over fifty 6-Meter WAZ
award certificates as of September 1, 2002!

The challenge of working the required 25 zones on 6 meters
is formidable. Ifwe compare 6-Meter WAZ to 160-Meter WAZ
(also very difficult to attain), we quickly realize that 6-Meter
WAZ represents a level of dedication that is an order of mag
nitude higher.

The 160-meter band has DX openings many times each year.
High QRN levels as well as the requirement for specialized
receiving antennas and large transmitting antennas make the
160-Meter WAZ award difficult to achieve. Even with those
obstacles, working all 40 zones on 160 meters is possible with
a few years of work. As of this writing, 60 operators have con
firmed all 40 zones on 160 meters.

On the other hand, 6 meters is basically dead for about six
years out of the sunspot cycle . That's where the dedication

*CQ WAZAward Manager, 2805 Toler Road, Rowlett, TX 75089
e-mail: <k5rt@cq-amateur-radio.com>

comes in. Openings on 6 meters tend to be short and selective
(even at the high end of the cycle); you can't afford to miss
them. This means listening to a lot of hiss and calling a lot of
CQs if you want to be a successful 6-meter DXer.

There are two areas that hold promise for the times when the
face of Old Sol is not so blotchy. The first is we continue to
learn more about propagation with every passing year. Obscure
and unnoticed openings are being revealed. For example, we
have witnessed an incredible path between KH6 and Europe
via the South Pole which occurs at the equinox. Is this path pre
sent at the low end of the cycle? Time will tell. Meteor scatter
is also a propagation mode that some can use to gamer some
6-Meter WAZ QSOs when the band otherwise would be closed.

The second area that holds promise is the increasing activity
on 6 meters. With more activity on the band, coupled with the
means of getting the word out quickly (via the internet), more
people are listening to the band and announcing openings.

The list below shows those stations that have reached the
minimum requirement of 25 zones confirmed. It also shows
which zones they need in order to confirm all 40.

Who will be the first to confirm all 40 zones on 6 meters?

6-Meter WAZ Awards Issued Through September 1, 2002

No. Callsign
1 N4CH
2 N4MM
3 JIlCQA
4 K5UR
5 EH7KW
6 K6EID
7 K0FF
8 JFlIRW
9 K2ZD
10 W4VHF
11 G0LCS
12 JR2AUE
13 K2MUB
14 AE4RO
15 DL3DXX
16 W50Z1
17 WA6PEV
18 9A8A
19 9A3JI
20 SP5EWY
21 W8PAT
22 K4CKS
23 HB9RUZ
24 JA3IW
25 IKIGPG
26 WIAIM
27 KILPS

Needed Zones
16,17,18,19,20,21,22,23,24,25,26,28,29,34,39
16,17,18,19,20,21,22,23,24,26.28.29,34,39
2,18,34,40
2,16,17,18,19,21,22,23,24,26,27,28,29,34,39
1,2,6,18,19,23
16,17,18,19,20,21,22,23,24,26,28,29,34,39
16,17,18,19,20,21,22,23,24,26,27,28,29,34
2,40
2,16,17,18,19,21,22,23,24,26, 28,29,34
2,16,17,18,19,21,22,23,24,25,26,28,29,34,39
1,2,3,6,7,12,18,19,22,23,25,28,30,31,32
2,18,34,40
16,17,18,19,21,22,23,24,26,28,29,34 .
16,17,18,19,21,22,23,24,26,28,29,34,37
1,10,18,19,23,31,32
2,16,17,18,19,20,21,22,23,24,26,28,34,39,40
3,4,16,17,18,19,20,21,22,23,24,26,29,34,39
1,2,3,6,7,10,12,18,19,23,31
1,2,3,4,6,7,10,12,18,19,23,26,29,31,32
1,2,3,4,6,9,10,12,18,19,23,26,31,32
16,17,18,19,20,21,22,23,24,26,28,29,30,34,39
16,17,18,19,21,22,23,24,26,28,29,34,36,39
1,2,3,6,7,9,10,18,19,23,31,32
2,5,18,34,40
1,2,3,6,7,10,12,18,19,23,24,26,29,31,32
16,17,18,19,20,21,22,23,24,26,28,29,30,34
16,17,18,19,21,22,23,24,26,27,28,29,30,34,37

No. Callsign Needed Zones
28 W3NZL 17,18,19,21,22,23,24,26,27,28,29,34
29 KIAE 2,16,17,18,19,21,22,23,24,25,26,28,29,30,34,36
30 IW9CER 1,2,6,18,19,23,26,29,32
31 IT9IPQ 1,2,3,6,18,19,23,26,29,32
32 G4BWP 1,2,3,6,12,18,19,22,23,24,30,31,32
33 LZ2CC 1
34 K6MIO/KH6 16,17,18,19,23,26,34,35,37,40
35 K3KYR 17,18,19,21,22,23,24,25,26,28,29,30,34
36 YVlDIG 1,2,17,18,19,21,23,24,26,27,29,34,40
37 K0AZ 16,17,18,19,21,22,23,24,26,28,29,34,39
38 WB8XX 17,18,19,21,22,23,24,26,28,29,34,37,39
39 KIMS 2,17,18,19,21,22,23,24,25,26,28,29,30,34
40 ES2RJ 1,2,3,10,12,13,19,23,32,39
41 NW5E 17,18,19,21,22,23,24,26,27,28,29,30,34,37,39
42 ON4AOI 1,18,19,23,32
43 N3DB 17,18,19,21,22,23,24,25,26,27,28,29,30,34,36
44 K4Z0 0 2,16,17,18,19,21,22,23,24,25,26,27,28,29,34
45 G3VOF 1,3,12,18,19,23,28,29,31,32
46 ES2WX 1,2,3,10,12,13,19,31,32,39
47 IW2CAM 1,2,3,6,9,10,12,18,19,22,23,27,28,29,32
48 OE4WHG 1,2,3,6,7,10,12,13,18,19,23,28,32,40
49 TI5KD 2,17,18,19,21,22,23,26,27,34,35,37,38,39
50 W9RPM 2,17,18,19,21,22,23,24,26,29,34,37
51 N8KOL 17,18,19,21,22,23,24,26,28,29,30,34,35,39
52 K2YOF 17,18,19,21,22,23,24,25,26,28,29,30,32,34
53 WAlECF 17,18,19,21,23,24,25,26,27,28,29,30,34,36
54 W4TJ 17,18,19,21,22,23,24,25,26,27,28,29,34,39
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ADDENDUM TO WAZ MAP .
All Sakhalin Island and the Russian Kurile Islands are now in Zone 19. Zone 19: Eastern Siberian \
Zone-UA0 (C, D, F, I, J, K, L, Q, X, Z). Zone 25: Japanese Zone-HL, P5, and JA.-Apri/1995
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The Battery Helper
This battery helper, advantageous for contesting as a QRP portable or
a rover, allows you to operate your 13,8-volt equipment from battery
voltages as low as 9,0 volts while drawing 3 amps of current , The project
can be completed in just one night.

By Charles W. Pearce , Ph.D.,* K3YWY

Figure 1 . Schematic of the battery helper.

13.8 Volt Output

R3

R2 C1

R1

3
"*"--.---- +

D1

1

Fl should not be deleted from the pro
ject. Even if you have a polarized plug to
prevent the reverse biasing of the circuit,
a short circuit on the output will effec
tively short the battery to ground through
inductor Ll and diode D1.

Input filter capacitor C2 is not very crit
ical, and mainly is used to keep the volt
age supply to the LTl070 fairly constant
under transient conditions. The output
filter capacitor C1 acts to reduce ripple.
The minimum calculated value for this
capacito r is around 250 J1Fd, but good
design practice dictates that a larger value
be used. The RC network, comprised of
R4 and C3, is used for frequency com
pensation. Its purpose is to ensure that no
oscillation of the part occurs under tran
sient conditions.

The choice of L l is based on several
factors , among which is the physical vol-

L1

5

4
D2 LTl O70C

2

C2

3

81

Battery Input

our rover station (visit us at
<http://www.thegridrangers.org>), we
had generated the 13.8 volts by regulat
ing down from the 18 volts we obtained
from 12- and 6-volt batteries placed in
series.This approach was only about 75%
efficient and required an extra battery.

Diode D1keeps the capacitor from dis
charging backwards into the circuit. A
Schottky diode is preferred for its lower
voltage drop and faster switching char
acteristics, but a silicon diode will work.
This diode must be capable of handling
not only the average current draw, but
also peak currents of up to three times the
average current. The resistor network
composed of RI , R2, and R3 is a voltage
divider that provides a signal to the feed
back pin to maintain regulation ofthe out
put voltage. This voltage is compared to
an internal reference of 1.244 volts. Fuse

P
ortable operation from batteries
generally represents a compro
mise, as amateur radio equipment

is usually specified for operation from a
13.8-volt source. A fully charged lead
acid battery generally starts at 12.6 volts.
Given even a 15% tolerance on the equip
ment operating voltage, the battery has
only 0.9 volts of headroom before it drops
below 11.7 volts.The battery helper fixes
this problem by boosting the battery volt
age to 13.8 volts, even with a battery volt
age as low as 9.0 volts, thereby extend
ing the time of operation from a battery
with the advantage of operating the
equipment at its design voltage.

Circuit Description
Figure 1 is the schematic for the bat

tery helper. It is a simple circuit , but it is
worthwhile to understand the principles
of its operation.

The LTl070 is a switching regulator.
The basis of its operation is a periodic
shorting to ground of the inductor LI
through a switching transistor, internal to
the LTl070. This allows energy to be
stored in the magnetic field ofL1. When
the switching transistor is turned off, the
energy stored in the inductor will flow
through diode DI into capacitor C1. The
rate at which the switching occurs is
around 40 kHz. The ideal switching reg
ulator is 100% efficient in transforming
voltages, because there are no losses in
ideal switches, inductors, or capacitors.
Actual circuit elements have some para
sitic resistance, and therefore induce loss,
but efficiencies of over 90% are possible
with this style of regulator. This means
very little battery power is wasted in the
conversion. This is unlike linear shunt
regulators,1 where considerable power is
dissipated in the series pass transistor. In

*410 South 12th, Emmaus, PA 18049
e-mail: <cpearce@jast.net>
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Table 1. Parts list fo r the battery helper.

Figure 2. The battery helper constructed on a project board along with the fuse
holder and switch, but with heat sink H2 removedfor clarity.

Part Value Source Part No. or Comment

C l 1000 flFd, 25 V DigiKey P5156-ND
C2 470 ufd, 16 V DigiKey P5l41-ND
C3 1 flFd, 100 V DigiKey EF I 105-ND
Rl 10 ill, 1/4 W RadioShack 5% tolerance
R2 200 n, 15T, trim pot DigiKey 3006P-20 1-ND
R3 990n, 1/4 W RadioShack 5% tolerance
R4 I ill, 1/4 W RadioShack 5% tolerance
DI 10 A, 20 V, Schottky DigiKey MBR1045-ND
D2 I A, 50 V DigiKey IN400 IGlCT-ND
L1 150 IlH , 5 A DigiKey M9825-ND
ICI LTlO70CT DigiKey LTl070-ND

TO-220 case
Fl 3AG, 6 A, 125 V DigiKey F124-ND
SI 5 A, 125 V RadioShack 275-634

HI , H2 TO-220 heat sink DigiKey 345-1024-ND
Project board IC PC board RadioShack 276-150

Notes
1. Pearce, C. W., "Build a 25 Amp , 12

VoltMOSFETPowerSupply," CQ VHF,
August 1997, p. 18.

2. See , for example, The ARRL Hand-
book, 1996 ed. , Chapter 24. •

It is best to ensure that the current return
is through the tab rather than lead 3 of the
regulator. This is eas ily accomplished
when using a metal mounting box.

Most commercial DC-to-DC convert
ers are placed in shielded boxe s with the
lead s bypassed to eliminate any RH. I did
not experience this problem, but if you do
or choo se to use a metal box, you can
bypass the leads with 0.1 ~d capa citors
rated at 50 volts or better.

Operationand Performance
Without a load, connect the battery

helper to a battery and tum on S1.
Measure the voltage at the outp ut and
adjust trim pot R2 to 13.8 volts . There
'should be enough range in R2 to adjust
for tolerance variations in both resistors
R l and R3. Check pin 2 of ICI. It should
be 1.24 volts . Apply a load ofnot less than
4.6 watts and see if it maintains the 13.8
volt output voltage. If you connect the
battery helper to a variable power suppl y
for testing, you will noti ce that it will
maintain the, output voltage down to
about 3 volts on the input, albeit at re
duced output current. Thi s illustrates the
versatility of the switching regulator.

I checked the efficienc y using a 50
watt resistor as a load, and measured the
efficiency at 93%. Thus, at full power the
battery helper is only dissipating on the
order of 3 watts.

To test the battery helper' s performance
under load, I used a 5. I-watt resistor with
a nine-year-old automotive battery as the
source. Fully charged, the no-load battery
reading was 12.77 volts, and 12.41 volts
with the load applied. The battery helper
provided 13.8 volts at 2.7 amps for about
91/2 hours. At the end of this time, the bat
tery voltage was down to 9 volts. This
design should provide 3 amps down to a
source voltage of 9 volts, but at a source
voltage of 10.5 volts, it delivers 3.5 amps.
Depending on your specific needs, more
current is available if you don't take the
battery voltage as low.

Complete specifications for the LTl070
are available from Linear Technologies'
website <http://www.linear-tech. com> .
along with application notes and a com
prehen sive design manual.

Figure 2 shows the battery helper con
structed on a project board along with the
fuse holder and switch, but with heat sink
H2 removed for clarity. You can moun t
it in a box as a stand-alone unit or inside
an existing piece of equipment, which is
what I typicall y have done. Ifyou choose
to mount the unit in a met al box, the tab
of the LTl070 is at ground, so it can be
mounted to the box for heat sinking pur
poses. Otherwise, use HI for the heat
sink. With the tab of the LTl070C face
down and the pins facin g you, pin 1 is on
the left. The diode specified for D2 comes
in a TO-220 package and has the same
pinout convention with pin 1being on the
left. Its tab should be kept isolated. Use
heat sink H2 for the diode heat sink. Be
sure to place trim pot R2 such that it can
easily be accessed. Once all the parts have
been obtained, this project can be com
pleted in a few hours .

ume of the core, which will determine
how much power can be delivered. It
must be large enough to support the mag
netic field that will store the energy with
out saturating. Ifyou choose to wind your
own inductor, you can use the informa
tion on toroid s in The ARRL Handbook
to select a core and the number of turns
to get the proper inductance . The actual
value of inductance can vary by 10% or
so, but be sure to use a large core . I tried
a Tl06, mix 1 (blue) core with 50 turns
of#20 enameled wire as an alternati ve to
the part in Table I, and it worked fine.

Construction
Table I is the parts list. The parts are

readily available from DigiKey (<http://
www.digikey.com» and your local
Radio Shack. The part numbers are listed
for convenience.
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By Ga ry Pearce,* KN4AQ

FM
FM/Repeater's-Inside Amateur' Radio's " Ut il it y" Mode

Look! Up in the Sky! It's • • •

A pa ir of 2000-foot commercial towers near Raleigh, North Carolina. Many ham radio
repeaters are getting a free ride, or at least a very reduced rate, to the top of towers

such as this one.

I
t' s your repeater antenna, proudly wav
ing hundreds of feet above average ter
rain. A few lucky repeater sticks are

1000 feet or more above your rubber
duckies and s/8-wave mobile whips,
which is pretty awesome, especially if
you stop to consider that the biggest of
the big-gun ham antennas rarely scrape
the 200-foot mark. When it comes to
height above average terrain, repeaters
are in a class by themselves.

Oops. No they' re not. The class is
shared by broadcast radio and TV sta
tions, commercial two-way companies,
paging systems, cellular providers-out
fits with the need and the finances to get
their antennas up high and have them stay
there. Amateur radio repeaters have the
need, too. The finances? One casual rule
of thumb for calculating the value of
extreme vertical real estate is one dollar
per foot per month, which is obviously
going to vary, depending upon just what
that air is hovering over. New York City
is more expensive than Lizard Lick,
North Carolina. What ham group can
afford any variation of a formula that
would have them shelling out hundreds
of dollars per month for an antenna
mount, just so you can complain about
traffic on the commute to work?

No, most ham repeaters are getting a
free ride to the top, or at least a very
reduced rate. Eric Meth, VE3EI, says that
the company he worked for put amateur
radio repeaters in the class of "technical
charity." Indeed. Most amateur repeater
owners pay less than $100 per year for
space that is just as good and just as high
as that of their commercial neighbors who
are paying full freight. Nice work if you
can get it, but getting it is becoming more
difficult.

Actually, responses to my request for
repeater-site success and failure stories in
this past summer 's column were more
posi tive overa ll than I had expected.
There are thousands of amateur repeaters
operating across the U.S.and Canada, and

*116 Waterfall Court, Cary, NC 27513
e-mail: <kn4aq@arrl.net>
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most of them are doing fine. I did hear a
few horror stories, though, which I will
relate in a minute.

Space for Next to Nothing
Just how do hams wangle this valuable

space for next to nothing? If you think it

is amateur radio' s commitment to emer
gency communications and public service,
you're not wrong, but you' re in second
place. I guess it' s not too surprising that
personal contacts-the right ham in the
right place-top the list. You' IIfind hams
working for most every company that can

Visit Our Web Site



grant access to antenna sites. They are technicians, chief engi
neers, and even owners. Although no one confessed to it, I'm
sure that there is more than one repeater out there operating on
the sly with a midnight connection to an orphan antenna. Mostly,
the hams are able to convince their bosses that an amateur radio
repeater is a good thing to have. Then public service comes into
play to seal the deal. Public-service claims by themselves don't
seem to get repeaters a foot off the ground.

Cheer up, however. There are always exceptions. Hospital s
are more public spirited than your average tall building , and
many repeaters have found a haven at a hospital when they were
unwanted elsewhere. Governm ent-owned towers, buildin gs,
and mountaint op sites support many ham repeaters. Here in
North Carolina, the state university TV system has a bunch of
nice, tall towers with carefull y selected ham repeaters on
them-rent free! There are hams who are working for those
state agencies, and their influence helps, but the state is per
suaded by the energy that hams show at the Emergency
Operations Centers (EOCs). In South Carolina, Lloyd Mitchell ,
KD4HTW, reported that hams in Florence successfully pitched
their county board for access to an emergency services tower.
In return, they cut the grass and do some maintenance around
the shack. The tower/lawn-mower connection is a popular one.

Don Willi ams, W4VT , President of the SouthEastern
Repeater Association, relates one particularly good-luck story.
The Dismal Peak Amateur Radio Society has a mountaintop
site in Virginia on U.S. Forest Service land with multiple re
peaters and packet systems . Rent is affordabl e. Even better, a
local TV station donated their microwave-relay building on top
of the mountain when the TV networks went to satellite deliv
ery in the mid-1980s. On the flip side, arepeater group in east
ern Oregon reports a bit more trouble with the Forest Service.
They were facing a rent increase from $75/yea r to thou
sands/year. They lobbied successfully with local politicians to
beat back the increase. Less lucky was a repeater in rural Illinoi s
that got booted off its tower when some of the commercial ten
ants complained about interference. Ironically, the club got
another interference complaint call two weeks after they had
taken down their repeater.

Headaches for Repeater Owners
Two significant factors are working to cause headaches for

repeater owners trying to find or keep antenna space.
The first is digital television. Every TV station in the coun

try has to add a digital transmitter (and a new antenna for it) to
its system. Some of the station s are evicting tower tenants in
order to make room for the extra antennas. On the other hand,
some new towers are being built , making more room for com
mercial and ham antennas .

The second factor is the appearance of several companies in
the nationwide tower owner ship and manag ement busine ss.
Broadcast, two-way, and cellular companies have been selling
their towers by the thousands and leasing back space on them.
The conglomerates don't necessarily see the benefit of giving
hams a break on the price of space, if they let hams put anten
nas on the towers at all.

Peter Policani, K7PP, who has a network of repeaters in west
ern Washington State, is a good example. Peter worked for
Motorola , and he had contacts who helped him put repeaters on
eight sites around Seattle-Tacom a. Then Motorola sold the sites
to Pinnacle Towers, a professional tower company with more
than 5000 towers and sites nationwide. Peter ' s previously nom-
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inal rent skyrocketed, and he says that the company would not
negotiate an "amateur rate." Unable to afford thousands of dol
lars in annual rent, Peter was forced to look elsewhere. He found
a home at several sites owned by the State of Washington. Even
though Peter ' s installations were always professional, he still
had to spend more money for specific duplcxers and circula
tors that were required by the state.

Peter remains philosophical about his experience . He says that
site owners and managers have some legitimate beefs and con
cerns about amateur radio repeaters and the people who run them.
Many ham radio repeater owners are wincing right now at the
thought of things they' ve seen- things they' ve done-at
repeater sites, such as messy, haywire racks; non-commercial
equipment; extra equipment that the site manager doesn't know
about; and uninsured tower climbers. Write your own list: If you
are up against a tower manager whose experience is with that
kind of ham, good luck! Check out Peter 's website,
<http://www.k7pp.com>. and click on the "articles by K7PP"
link. He has written several articles on obtaining and maintain
ing a good repeater site. He has gone way out of his way to prove
his integrity and value to site owners by rebuilding a roof,
rewiring AC, installing conduit, and so on.

Be Professional
Being professional is a universal recommendation, if not a

universal experience. It isn't easy, and it can be very expen
sive. Not too many years ago, I oftenc limbed the 400-foot tower
that held my club 's antenna in order to do maintenance or just
to look around . If we were going to do something "heavy, " we
hired a professional crew. No longer. Antenna maintenance
today costs hundreds of dollars for the labor alone for bonded,
insured professional climbers. If you know that a crew is going
up to work on a commercial antenna, you might get a favor
from them for a small gratuity while they are up there.

Rich Ball , WA2ZPX, agrees that one needs contacts to get
on a tower in the first place. He passed along these "house
keeping" recommendations for being able to stay there:

1. Your installation and appearance must look more profes-
sional than anything else at the site.

2. Clean up after yourself.
3. Do not leave on any speakers.
4. At the first complaint of any interference, be the first one

there trying to assist.
5. Offer to perform general site maintenance and inspection .
6. Notify the site owner of any irregularities.

Yes, I know that not all commercial installations are neat as
a pin. There are some commercial horror stories, too. However,
they do not provide us with any bargaining room, do they?

Tower Companies
Now what about those tower compani es, the ones that are

buying up and locking up towers as well as sites across the coun
try? Do they really have the draconian "no ham discount" poli
cies we have heard reported? I called Pinnacle Towers and
American Tower, two comp anies that are often cited for mak
ing life prohibitively expensive for hams once the company
took over a tower. Neither returned my call.

I've heard only negative comments about Pinnacle, but I have
different personal experience with American .My club's repeater
is on one of American' s towers in Raleigh, North Carolina. We
had been on a tower for over 15 years, through a succession of
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owners. Our tech chairman received a phone call once which
began, "Who are you guys, and what are you doing on our
tower?" With the transition to American, such wasn' t the case.
The old owner (and now tenant), Alltel, sold to American and
recommended that we be allowed to stay. It took a lot of paper
work, but in the end we got a lease with all the "T"s crossed for
token rent. Furthermore, we got good cooperation when we went
back to them to get tied into the tower ground system. Your
mileage with American may vary, but it can happen.

Long-Term Solutions
Finall y, some novel suggestions for long-term solutions:
Joe Szczech, KlIKE, in eastern Connecticut , says that his

group got some area towns to write "Public Safety" into their
zoning requirements for commercial towers. In order to get a
tower zoned, a company has to agree to provide low-cost space
for public-safety tenants , including amateur radio. Dennis
Belles, WA7DRO, Portland, Oregon, suggests an idea to
improve coverage without resorting to the big-stick sites-use
multipl e, voted receivers, and multiple transmitters connected
via the internet. Sites could be shared by several repeater groups.
He says the IRLP already has some provisions for this arrange
ment. This idea would add a lot of complexity to a repeater sys
tem, but if you can' t go up, maybe you can spread out.

As I said, there are thousands of repeaters on the air, and most
of them are doing fine for now. However, unless you own your
own string of towers, the way Brian Short, KC0BS , does across
the Midwest, sooner or later you could be in jeopardy of losing
your good thing. Maybe it' s time to spruce up the old cabinet.

New NFCC Officers
Frequency coordinators around the country have elected a

new slate of officers to the NFCC, the National Frequency
Coordinators' Council. They are:

President: Nels Harvey, WA9JOB
Vice President: Ken Chilton , KA1TIH
Secretary: Alex Harvilchuck, N3NMN
Treasurer: Vince Bardsley, KB30M

Nels Harvey, WA9JOB, is the only returning officer.
The NFCC is the national organization representing fre

quency coordinators to the ARRL and the FCC. It was created
in October 1995 at an ad-hoc meeting of coordinators in St.
Louis. Those were dark days for the coordination community.
The FCC was lying low in amateur radio enforcement, limit
ing the importance and effecti veness of coordination.There was
infighting among coordinators in some states. In addition , rela
tions between many coordinators and the ARRL were strained.

One of the goals of the NFCC was to create a "Single Point of
Contact" between coordinators and the FCC in hopes that the
Commission would spend a little more time and energy on ama
teur radio repeater issues if it only had to talk to one contact. That
never happened. Instead, Riley Hollingsworth, K4ZDH, was ap
pointed to head amateur radio enforcement, and he has actively
pursued contacts with all coordination groups.For the time being,
a single point of contact isn't needed.

The NFCC did help impro ve the relationship with the ARRL .
One result is that coordination groups receive substantial pay-'
ments for the repeater data that is publi shed in the ARRL
Repeater Directory. Also, the ARRL provides 'space and sup
port for some NFCC activities .
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Letter to the "FM" Editor
Hello, Gary,

Thanks for the nice article in the Summ er 2002 issue of CQ VHF.
This type of column has been way overdue. I too am partial to FM
and repeaters . I do some SSB, but FM is where I spend most of my
time.

I would like to suggest some ideas for future columns, As 2 meters
and 70 em become overloaded, we are going to have to start to look
up towards the 902 and 1.2 GHz bands for FM and repeaters, I would
like to see more articles on how groups are building 902 and 1.2
repeaters, as there are no repeaters available from the manufacturers.
Also it would be good to discuss the characteristics of these bands
as far as propagation, etc., is concerned. Maybe this will also spur
some activity on these bands, and that might lead to manufacturers
making more radios for these bands as well,

Also, you might cover some of the linked repeater systems through
out the country. I know there are some very nice and complex sys
tems out there that take a lot of thought and engineering to make them
work, and that will stand up to any ridicule from the SSB crowd.

Thanks and keep up the good work.
Dale Urban , NfJKQX

Congratulations to the new NFCC officers, and thanks for
taking on a generally thankles s task. We'll look deeper into the
activities of the NFCC in a future column. Mean while, you can
check their website at: <http ://www.arrl.org/nfcc>.

IRLP and Echolink: "-
Are They Legal? Are They Ham Radio?

I fired up Echolink for the first time last night, and stayed up
a lot later then I had planned-not because it was hard to get
working, but because I was having fun. Echolink is an internet
based system that lets hams talk to other hams through the nter
net. It' s similar to IRLP, which uses the internet to link repeaters
together. However, it goes a few steps beyond, allowing hams
to use their computers to connect to and talk through repeaters
and simplex stations that have "nodes" attached, and talk to other
hams on their computers with no radios involved at all. Its free,
Windows®-based software makes it more accessible to the aver
age ham than the IRLP's Linux-based program, and each ham
who installs Echolink can connect it to their own radio using
available interfaces designed for Echolink, or general ones such
as RigBlaster.

While I chatted with Duane Reese, KC6ZSR, through his sim
plex station outside San Francisco, and then with Dave
Rodriguez, KC4AEV, in Brooklyn, on his computer (while the
KE4TTE repeater in Orlando listened in- and I realize this is
getting confusing), I tried to figure out where this fit in the scheme
of the rules. Should I use my callsign? I was pushing the space
bar on my computer keyboard, and it didn't quite feel like push
to-talk.Was I third party? Control operator? Is this ham radio?

I'm not the only one asking these questions. The FCC has
received lots of comments and complaints, and there has been
plenty of debate. Riley Hollin gsworth, K4ZDH, the FCC' s head
ham radio enforcer, says it "raises interesting issues." So far,
for the FCC the big question is control. The FCC doesn't much
care how it' s done as long as a ham is in control of the RF emit
ted from the antenna. While this technology seems to be out
stripping the rules, maybe it' s not. Riley said he and Bill Cross,
W3TN,who works in the section of the Wireles s Bureau respon
sible for writing new amateur radio rules, are "not inclined to
limit new technology." Their goal is to keep fewer rules and
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Yes, this year marks ten years of outstanding calendar photography with the release of the
2003/2004 CO Amateur Radio Calendars . Buy a few for yourself, and solve some holiday
shopping dilemmas by ordering a few for giving to your special haJ:!l friends.

Better than ever and still 15 months of value.

Marking the 10th anniversary of the famous CQ calendars, we're pleased to introduce
the new 2003/2004 CQ Classic Keys Calendar. Classic equipment photographer Joe
Veras, N40 B, takes a different track this year by featuring 15 magnificent photog raphs of 15
extraordinary telegraph keys, both new and old. Fifteen magnif icent photos of beautiful tele
graph keys presented as an art form. You absolutely will not want to miss out on this one.

Order your 2003/2004 CQ Keys Calendar today. We anticipate a ship date on or about
October 1, 2002.

The 2003/2004 CQ Amateur Radio Calendar brings you fifteen spectacula r digital images of
some of the most interesting and photogen ic Amateur Radio shacks , antennas , scenics , and
personalities. These are the people you work, the shacks you admire, the antenna systems
you dream about having, all digitally captured by the talented Larry Mulvehill , WB2ZPI , CO's
own roving photograp her.

All calendars include dates of important Ham Radio events such as major contests and other
operating events , meteor showers, phases of the moon, and other astronomical information,
plus important and popular holidays. The CO calendars are not only great to look at, but
they're truly useful, too!

Order both versions of the highly acclaimed CO Amateur Radio Calendars today . Keep your
collection complete!

Save shipping by ordering more! On orders of more than one calendar , you pay just one
shipping charge. Order a few for your shack. Order one for the office. Order several for
your Ham friends as Holiday gifts, o r just to share the fun.

Available directly from CO and from your local dealer!
Calendars are $10.95 eachplus only $2 shipping and handling no matter
howmanyyouorder!



Please allow6·8 weeks lordelivery of first issue

Attention: Arkansas Repeaters
The Arkansas Repeater Council had a

glitch in their on-line registration system,
and they need to have some repeat er own
ers in the state re-submit their data. You are
okay if you submitted a paper coordination
form during or after the April 27th Little
Rock Hamfest meeti ng, or online after
August 17th . If your info went in before
those dates, drop by their website
<http://arkansasrepeatercouncil. org/> and
send it again. This info will be used for next
year's ARRL Repeater Directory. The
Arkansas council is also beginning a process
of updating coordina tion info rmation for
every state repe ater every two year s.
Repeater owners will have to keep their info
up to date to retain coordination. No web
access? Write to: P.O. Box 324, Conway,
AR 72033. Coordination services are free.

callsign, which is "verified" somehow.
Then you run software on your comput
er that looks and feels a little like AOL
Instant Messenger with a ham repeater
component prominently added. You talk
and listen through your sound card, and
you can connect to repeaters, simplex sta
tions (they call them "link" stations), and
other computers. That last part you can
do with AOL, Yahoo, and a few other
voice-chat software clients. On my DSL
connection, it worked and sounded pret
ty good, although today something is bol
lixed and I can't connect to any other sta
tions. I'm sure I'll clear it up quickly.

As I said, on the first night it was fas
cinating. I was talking to hams, like a
ham. The guys on the air sounded very
much like ham radio. Dave, on his com
puter, sounded more like Dave on his
computer. I've never warmed up to AOL
1M's voice chat. That may be because sit
ting next to my computer talking through
it feels like a waste of time. I could be on
the radio doing that. Furthermore, I don't
seem to have enough time to do that on
the radio, so why do it on the computer?

Okay, timeto declare. Take a coura
geous stand. Echolink is ham radio. It ' s
a different kind of ham radio , but it is
ham radio. I'm not afraid of new tech
nology (Could someone slow it down a
tad though?). I think I can go back in my
CD collection of old QSTs and find some
quotes from hams who said that phone
isn' t ham radio . RTTY isn't ham radio.
SSB isn't ham radio. I know I can find
quotes from hams who said PM isn' t ham
radio (Some of those guys are still
around.).

Maybe I'll see you on Echolink-if I
get it fixed. 73, Gary, KN4AQ

SUBSCRIBE
TO,DAYI

If you're p lanning a move in the near future, don't risk missing an
issue of CQ VHFMa gaZine . Please giv e us 6w8 weeks notic e ifyou 're
planni ng on chan ging your addr ess. Just write your new addr ess
and mail it, WITH YOURSUBSCRIPTION MAILINGLABEL, to:

CQ VHF Magazine
25 Newbridge Road, Hicksville, NY 11801

isn't really a legal one, and I suppose it
will be debated for a lot longer. To me,
the IRLP doesn't raise that question at all.
It is ham radio in, ham radio out. It ' s just
linked repeaters, using a newer form of
linking that goes beyond even the huge
linked systems such as Cactus and Zia.
You can argue whether or not this is a
good thing. Does it stifle a code-free
Tech' s incentive to upgrade so he can get
on 20 meters and battle for a 4-second
contact with a DX station? (You can tell
I'm not totally neutral in this debate.)

Echolink is not as clear-cut. It ' s de
signed for hams. You register with your

Also availablein the Spanishlanguageedition.Write for rates and details,

USA VEIXE Foreign
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It's a different kind of ham magazine.

Fun to read, interesting from cover to cover , wr itten
so you can understand it. That's ca. Read by over
90,000 people each month in 116 countries around
the world.

It' s more than just a magazine. It's an institution.

ca also sponsors these fourteen world-famous
award programs and contests: The CO World

Wide OX Phone and CW Contests, the CO WAZ Award, the
CO World-Wide WPX Phone and CW Contests , the CO World-Wide VHF
Contest, the CO USA-CA Award, the CO WPX Award, the CO World-Wide
160 Meter Phone and CW Contests, the CO Wor ld-Wide RTIV Contest, the
CO 5 Band WAZ Award, the CO OX Award, and the highly acclaimed CO
OX Hall of Fame.

ij{P ~@M @~j@~#\[jW~~@Mrr if<~~cr@f)

~@~lOO @U1lJ@~ lK!I

not strangle amateur radio in regulations.
They are "not in a restrictive mode."

Riley said that he and Bill would dis
cuss the complaints raised about IRLP and
Echolink and reach some conclusions
around the end of September, well before
this issue goes to press, but well after this
column was written. Maybe some of the
big questions are already settled, such as
"Are IRLP and Echolink transmitters on
2 meters really 'auxiliary' stations?" Ifso,
they are not currently legal, but don 't
expect any pink slips from the FCC with
out a clear declaration on the issue.

The question "Is this amateur radio?"
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Predicting
VHF/UHF Conditione;

If you live along the coastline of the U.S., here is
a simple way to predict how for you can talk
on VHF/UHF,

By Van R. Field, * W20QI

Undoubtedly, there are some exotic computer programs which when fed with
the proper information can predict, at least short term, how far one can talk
on VHF/UHF.

I offer a simple system, particularly for those who live along the coastlines of the
U.S. The equipment consists of a VHF scanner. If Marine Channel 16 (156.8 MHz)
is programmed, then with a simple outside antenna the Coast Guard stations up and
down the coast can be monitored. The Coast Guard uses its location for a callsign
and repeats it frequently, so you know right away where the station you are hearing
is located. Channel 22 (157.10 MHz) is used for weather broadcasts and to talk to
pleasure boaters.

You should be alert for not hearing a distant station as well as hearing it.
Sometimes conditions change rapidly, and a full-quieting signal one moment may
be gone the next.

The Coast Guard operates from "gro ups" of stations. Large groups are called
Activities- i.e., Activities New York. Group Long Island Sound is at New Haven,
Connecticut. Stations usually use 25-watt radios with antennas no higher than 90
feet. Groups use 100-watt stations in several locations , which are keyed by the
same operator, sometimes simultaneously. The Group/Activities location may
have a local 25-watt radio as well. This makes a difference when listening for
changes in local conditions, but when I hear Group Cape Hatteras at my QTH on
Long Island, I get the idea that the band is open at that moment to North Carolina.
On the other hand, tuning 2-meter sideband may produce only a few over-the
horizon stations. After a while, you catch on to the condit ion of the band, even if
you don ' t hear anyone.

Sometimes you may hear the vessels with which the Coast Guard is communi
cating, indicating a good opening, because antennas on small vessels aren' t more
than 20 feet off the surface of the water and all vessel stations are 25 watts.

I' ve never heard anyone south of North Carolina from my QTH. Of course, weak
signal work on CW or SSB will yield better DX.

This approach is definitely "low-tech," but it should be a learning experience for
the continuously changing conditions. Even in the 25-mile range, signals may be
loud and clear and then completely disappear! You know they are still there,because
you can hear the vessel talking to the station.

Here on the East Coast, a good band opening south usually means that we are
in for a big weather change. This brings up the subject of the mechanics of the
changes, and I have tried to avoid puttin g labels on these enhanced conditions.
There is a lot of literature on the subjec t, so if all of this piques your interest, look
into the subject further. That' s what ham radio is about: It gives you a chance to
expand your knowledge.

*17 Inwood Rd., Center Moriches NY 11934-3335
e-mail: <wreck_and_rescue@juno.com>

www.cq-vhf.com
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The Leonids
Meteor Shower

Past, Present, and Future

(Continued f rom page 14)

culated the period to be 33.17 years . In
addition , Urbain Le Verrier calculated
another, less accurate period for the
Leonids.

Perturbation Plays
with the Prediction

In 1899 another storm was anticipated,
and an increase in Leonids activity did
occur. However, the activity was disap
pointingly low. Charles Olivier called the
lack of activity "the worst blow ever suf
fered by astronomy in the eyes ofthe pub
lic." It was later determined that the
stream came under the gravitational in
fluenc e of both Jupiter and Saturn in 1868
and 1870, respectively, thereby divertin g
its debris away from the predicted inter
section by Earth in 1899 to more than
doubl e what it was in 1866. Such gravi
tation al influence is called aperturbation.

Despite the less than predicted 1899
Leonids shower rate, the rates for the sub
sequent annual showers continued to
increase, reaching a near storm level in
1901 .The activity was most visible in the
Midwest and wes tern U.S. that year.
Observers at Carlton College in Mi n
nesota put the count at about six to seven
meteors per minute, and E. L. Larkin,
perched on Ech o Mountain, California,
counted around five per minute at the
shower's peak. Leonids showers also
occurred the following two years.

In 1902, moonlight obscured visibility
of the shower. Yet in 1903, European
observers John Henry in Ireland and
Alph onso King in England noted levels
approachin g an estimated 200 meteors
per hour.

Due to what seemed to be the increase
in reli ability of the pred ictions of the
Leonids, yet another storm was antici
pated in 1932. However, this tim e in
North America weather obscured the
viewing of the storm. It was thou ght by
some that becau se limited observat ions
were made here, a storm did not occur.

Nevertheless, observations were made
in other parts of the world. Data fro m
these observations ind icated that there
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This woodcut depicts the impression
people had of the 1799 Leonids. It
appears to show everyth ing the artist
saw during the entire showe r, rather
than the view at any given instant.

(Artwork courtesy NASA)

possibly were two peaks. P. A. Curry at
the Helwan Observatory in Egypt noted
a rate approximating ove r 100 at his
observed peak at around 4:00 AM local
time. Several hours later (now in day
light) in Egypt ,1. P. M. Prentice observed
rate s approaching ove r 200 per hour.
Nevertheless , while a storm was not
observed in 1932, predi ctors looked for
ward to the years of 1965-66 as yet anoth
er possibility for a storm .

Radar First Used to
Detect the Leonids

In 1946 radar was fir st employed to
dete ct the Leonids meteor shower. That
year the ZHR was approximately 24.
Unfortunately, the ensuing yea rs pro
duced results that were not above the spo
radic rate , thereby causing these radio
astronomers to all but abandon the track
ing of this show er via radar.

Eve n so, alert visual observers picked
up increas ing Leonids activity . This
activity continued its upward climb, and
in 1965 the Leonids count increased dra
matically. As a result of this increasing
activity and advance publi city, a number

of amateur radio operators obtained ex
cellent results from the Leonids shower
of 1965. It was from these observations
that predictors were fairly confident of a
decent shower level the following year.
However , because of the previous per
turb ation of the stream by Jupiter and
Saturn, no one was willin g to go out on a
limb and predict a storm.

Continued good pre ss prompted more
interest. Encouraged by predictions in the
November 1966 issues of Sky and Tele
scope, Natural History, and QST maga
zines , hams stood by for what they
thought might be a better-than-average
night for the 1966 Leonids shower.

Hams who were on the air at that time,
and visual observers in the western parts
ofthe U.S., were not disappointed. Visual
observations compared the count to that
of the 1833 storm. However, there really
was no way to tie together the levels of
the twobecause of the lack of comp ara
ble data.

Nevertheless, it was far more than "bet
ter than average!" The headline for Sam
Harris, WIFZJ' s "World Above 50 Mc."
co lumn in the Janu ary 1967 QST was
"November Leonids-Shower of a Life
time." Sam recount ed, "Hundreds of con
tact s were made by calling CQ, or by
breaking stations when their skeds were
completed, as most were in the firs t
minute or two of prearranged calls." It is
important to remember that these skeds
took place on CW and AM by hams who
were usin g equipment that woefully
lacked tod ay' s sophistication of soft
ware-defined radios and supportive soft
ware programs.

Reports of visual observations were
sent to Sky and Telescope from all over
the country . One report came from
Shelby Enn is, W4WN H (now W8WN).
Shelby wrote, "For us in Kentu cky, the
1966 Leonids will be rated much better
as a 'radio ' shower than as a 'visual'
shower due at least in part to the very
sharp peak coming after dawn." Even so,
in areas where dawn hadn 't come, par
ticularly in the west, the display was awe
some. Reports of 2000 meteors per
minute were not uncommon. It was a
night (or early morning) to remember for
amateur radio operators and amateur
astronomers alike. (For this writer, my
vantage point was standing in military
fo rmation outside my barracks in Ft.
Bliss, Texas. It was during my basic train
ing in the U.S. Army, and, as a draft ee
training f or the Vietnam War, the ab
solutely last place I wanted to be was in
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The 1833 Leonids as they appea red off
the coast of Florida as witnessed by a
government civil servant on his way to
New Orleans. (Artwork courtesy NASA )

the Army, thereby missing the real action
on the VHF-plus ham bands!)

This Cycle
Now, 35 years later, we are well into

the next cycle of the Leonids storm.
Reports of the 1994 Leonids meteor
shower indicated a dramatic increase
over the previous year. Some reports
compared the rates to the Perseids show
er earlier that year. Reports of 1995 and
1996 showers indicated continued in
creased activity. The Dutch Meteor
Society also reported that a team of its
observers recorded a period of an increase
in faint meteors riding on top of the show
er during the overall peak for a period of
between one and two hours. These obser
vations put the EZHR (estimated zenith
hourly rate) at about twice that of the rest
of the shower overall.

The year 1997 proved to be notewor
thy for Leonids observers because comet
Tempel-Tuttle, which had not been seen
since 1966, was recovered on March 4,
1997 by Karen Meech, Olivier Hainaut,
and James Bauer at the University of
Hawaii. At the time Tempel-Tuttle was
very faint (22.5 mag), but the recovery

www.cq -vhf.com

proved that it was returning on schedule
and that its orbit was very well estab
lished. Based on the 1995 and 1996 ob
servations, and the recovery of the
Tempel-Tuttle comet, predictors indicat
ed that a storm was possible both in 1997
and 1998.

While the recovery of the comet fore
told the probability of future Leonids
storm activity, it was not to be during
1997. The peak of the 1997 shower
occurred around 1215 UTC. However, at
the shower' s peak, the ZHR did not reach
100. This statistic coupled with the light
interference caused by the full Moon and
the lack of worldwide visual report s
prompted some of the observers to say
that the observed peak could have been
attributed to normal sporadic rates of
meteor debris.

The 1997 shower notwithstanding, the
reports for 1998 were quite the opposite.
These reports indicated two good peaks,
one at around 0200 UTC (with a ZHR of
approximately 250) and the other, a very
sharp peak, at around 2030 UTC (with a
ZHR of approximately 180), both on 17
November. Questions arose as to why
two peaks. Could it have been a separa
tion of the peak riding on top of the other
peak that the Dutch had observed? As a
result of the double peak of 1998, many
diverse predictions were made for 1999.

What rolled out in 1999 was a storm.
The International Meteor Organization
(IMO) commented:

A storm of Leonid activity was observed
from western Asian, European, and African
locat ions at a solar longitude of lambda =
235.285° ±0.001°, corresponding to Novem
ber 18, 1999, 2h02m ±2m UT [0202 UTe]
with a peak equivalent ZHR [the number of
meteors reported to have fallen in an hour] of
3700 ±100 based on 2.8-minute intervals.

(See <http://www.imo.net/a rticles/s howerl
leo99.html> )

By contrast, the 2000 Leonids did not
reach storm capacity. Even so, this time
three peaks were observed . Again, the
IMO reported,

Three major activity outbursts were found:
lambda = 235 .28 (November 17, 8h07m

UT) with ZHR = 130 ± 20
lambda =236.09 (November 18, 3h24m

UT) with ZHR =290 ±20, and
lambda = 236.25 (Novemb er 18, 7h12m

UT) with ZHR = 480 ±20

(See <http://www.ilno.net/articles/sh owerl
leoOO.html> )

For 2001, again reports of predictions

of two peaks surfaced. According to
Space.com (<http://www.space.comJ
scienceastronomy/astronomy/leonids_2
001.htm1» :

The two most widely watched Leonid pre
dictions are made by Rob McNaught of the
Australian National University and David
Asher of the Armagh Observatory. Even these
two researchers, however, admit that prior to
1999, meteor forecast had a checkered past.

'But a new theory is able to explain the his
torical events and should thus be able to make
sound predicti ons for the near future,'
McNaught says. 'Prospects appear good for a
moderate storm visible in dark skies from
Australia and eastern Asia in 2001, and in
moonlit skies over Europe, west Africa and
North America in 2002.'
, America will not be left out this year, either.

'It seems certain that the Americas and the
Far East will be treated to a grand display with
out interfering moonlight in 2001,' said
Robe rt Lunsford of the American Meteor
Society, shortly after reviewing 2000's event
and noting that predictions were on target.

McNaught and Asher study these dust trails
to make their predictions. They expect a peak
that year of up tQ15,000 meteors per hour over
Australia and East Asia and as many as 2,500
per hour over North and Central America.

The Space Operations Support Office
at The Aerospace Corporation (http://
www.leonid storm.com) made the fol
lowing observations at their URL, "Ob
serving the 2001 Leonids":

The 2001 Leonids are anticipated to be the
best showing for meteor showers since the
1999 Leonids over Saudi Arabia. They will
peak in the early morning hours of the 18th of
November with rates that could exceed the
1999 event (-2500 meteors per hour).

Several models are predicting two signifi
cant peaks: one over the United States (espe
cially towards the west) beginning about 3-4
a.m. EST (0800-0900 UTe) and lasting until
6-7 a.m. EST (1100- 1200 UTe) . The maxi
mum, according to these models, will occur
around 5 a.m. EST (1000 UTe). The level of
activity for this peak could be as much as 2000
meteors per hour.

The second significant peak will begin
around 12noon EST (1700 UTe) and last until
2 p.m. EST (1900 UTe) on the 18th of No
vember. The best viewing for this peak will
be over Australia and the Far East. The level
of activity for this event could be anywhere
from 7000 to 15000 meteors per hour !

Another model does not anticipate distinct
peaks such as those jus t described . Instead,
the prediction here is a general increase in
activity for the ent ire night of the 18th of
November beginning about 3 a.m.EST (0800
UTe) on the 18th and lasting until 3 p.m. EST
(2000 UTe).The highest level of activity will
be around 1500 meteo rs per hour over
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Predictor Best Seen From Peak Time (UTe) ZHR Duration (hours) Dusted Ejected in Year
AsherlMcNaught Western Europe 03:53 3000/hr. 1.5 1767
Lyytinin Western Europe 04:03 3500/hr. 1.76 1767
l enniskens Western Europe 03:48 5900/hr . 0.64 1767

l enniskens Western Europe & Americas 04:50 51/hr. 4.1 1799

lenniskens Americas 05:59 28/hr. 4.8 1833

Lyytinin Americas 06:36 160/hr. 1866

AsherlMcNaught Americas 10:29 1O,000/hr. 1.2 1866
Lyytinin Americas 10:40 2600/hr. 2.03 1866
lenniskens Americas 10:23 5400/hr. 0.6 1866

Table 1- Summary of Leonids forecasts fo r Nov ember 19, 2002 UTC (from <http://leonid.arc.nasa.gov/1998.html>). Note: On
November 17, at 20:10 UTC (Asher) or 19:30 UTC (Jenniskens), Earth will pass by the 1965 dust trail at a considera ble dis
tance. Predicted peak rates are less than ZHR =1, but east Asian observers should be on the alert f or a possible minor outburst

that night.

Hawaii, with both the US and AustralialFar
East observing anywhere from 500-1000
meteors per hour.

2001 Leonids Delight
Amateurs Worldwide

What proved to be not as big as pre
dicted in some places but bigger than pre
dicted in others, the 2001 Leonids mete
or shower delighted amateur radio
operators and amateur astronomers alike
- and in some unpredicted places. Early
reports indicated that while Europe was
predicted to be pretty much out of the
shower, they did experience quite a show.
For example, Szigy luliu s, Y02IS, re
ported on the Moon-net listserv that he
heard propagation for several hours.

Complementing the European obser
vation, Shelby Ennis, W8WN, com
mented in his "Hot News" column, "Re
ports of 100 or more contacts have been
received, even though Europe was not
expected to get much of a shower."

From Australia, Doug McArthur,
VK3UM, reported that the peak occurred
between 1700-1800 UTC. He indicated
that some bursts lasted as long as six min
utes. He added,

We in VK rarely experience anything like
the effects of a meteor shower as is seen in the
Northern Hemisphere. Generally , at best, we
are lucky to realize 25 percent of what is expe
rienced in the Northern Hemisphere. Many if
not most showers have little effect down under!

For the 200I Leonids it was much different!
It predicted to peak between 1700-1800 UTe
(0400- 0500 local); the experts seemingly got
it right. Visually speaking, we were blessed
with a clear crisp sky, and from this QTH with
its 3600 views, the display was brilliant.

Doug also commented that there is an
unconfirmed report of a VK2-ZL QSO.
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From his URL (http://www.minecost.
com/hamstuffl), Mike Farrell, VK2FLR,
added, "The VK calling frequenc y on
144.100 ran hot with pileups during long
bum s, when DX stations were louder
than the locals. . . . Amid the 144.100
QRM, it was often difficult to decide who
was working whom."

As for North America, from this
writer' s vantage point in the near central
U.S., I observed hams across North
America participating in the shower.
While the Asher and McNaught predic
tion indicated a short, intense spike cen
tered on 0955 UTC for North America,
those who were on the air much earlier
were not disappointed. I started listening
about four hours before the predicted
peak and eventually logged K4Z00 as
my first SSB contact at 0631 UTC. While
I had to QRT at around 1200 UTC, oth
ers reported contacts as late as 1900UTC.

During the peak , the propagation ap
peared to come in waves. For example,
Tim Marek, K7XC, operating rover
from an excellent visual vantage point
in DM09, observed the following :
"Man y large rocks exploding near the
end of their descent, leaving a visible
gas cloud for over a minute. I watched
as one to the northwest exploded visu
ally, immediately followed by 2 meters
going nuts for over a minute in the same
direction , with plenty of stations heard
on backscatter as well." Dozens more
reports from various locations around
the world wereaccumulated and pub
lished in my "VHF Plu s" column in
February 2002 CQ magazine.

Choosing to remain on 2 meters and
working strictly randoms, I was pleasant
ly surprised to notice how many operators
spread out. I worked randoms as low as
144.180 MHz and as high 144.225 MHz.

Several operators opted for a particu
lar frequency and hammered away on that
frequency. For example, Gene Zimmer
man, W3ZZ, was heard quite a bit at
approximately 144.220 MHz.

This parking on one frequency made it
easier for less well-equipped operators
who chose to search and pounce, because
as each successive wave of propagation
hit, one could return to that frequency to
work the operator on that frequency.

Indeed, the waves did hit-wave after
wave after wave. When a wave did hit,
you could spin the dial and hear dozens
of stations across a particular area com
ing into the receiver. Because many of
the waves lasted long enough (upwards
of over a minute at a time), you could
make a choice as to whom to work, and
those on a fixed frequency could com
plete sometimes upwards of five QSOs
during one wave.

Predictions Are Out
For This Year

Ever since the results of last year ' s
Leonids meteor storms began to surface,
the withering question among ham radio
ping jockeys has been, "Will there be
another storm in 20027"

All predictors say yes!In fact, the three
most well-known predictors-the team
of David Asher of the Armagh Observa
tory in Northern Ireland and Robert
McNaught of the Australian National
University (<http://www. arm.ac.uk!
leonid/» ; Finnish astronomer Esko
Lyytinen (<http://www.ursa.fi/ursa/
jaostot/meteorit/leoeng02.html» ; and
Peter l ennisken s of the SETI Institute
(<http://leonid.arc.nasa.gov/ACM2002.
pdf>)-all indicate two storms will oc
cur, one over western Europe and the
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Additional Resources

Leonids URLS
In addition to the URLs cited in the main article, there are.a few others worth check

ing out. The most extensive URL that I have found is the following from NASA:
<http://leonid. arc.nasa.gov/>. You may find others by going to <http://www.atnf.

csiro.au/asa_www/info_sheets/leonids.html>. Also check out Sky Publishing' shom~
page, <http://www.skypub.com/news> for their latest information. Another URL is the
International Meteor Organization's site, <http://www.imo.net>. particularly notewor
thy for their documentation of annual visual observations of the Leonids and many other
meteor showers. From New South Wales, there is <http://www.asnsw.com/articles/
leonids-gb.htm». Finally, a rather exhaustive URL on this and other meteors can be found
at <http://comets.amsmeteors.org/index.html>.

Books on Meteors
The Heavens on Fire: The Great Leonid Meteor Storms, by Mark Littmann (1999,

Cambridge University Press), plainly tells the history of meteors, especially the Leonids
showers. Publication of this book coincided with the peak activity of the November 1999
shower, when swarms of a thousand meteors an hour were expected to be seen. The
founding scientists, the history of meteors, and the dangers posed to Earth also are dis
cussed in this book.

Observing Meteors, Comets, Supernovae and Other Transient Phenomena, by Neil
Bone (Practical Astronomy, 1998, Springer Verlag), is somewhat of an update of his
1994 work, Meteors, released by Sky Publishing Corporation as part of their Sky and
Telescope Observer's Guides series. For the radio amateur, these books provide a great
deal of insight into what a meteor is, and how the meteor and Earth collide to create the
visual (and, in our case, the electronic) observations we experience. The former book
devotes nearly a full chapter to the Leonids meteor shower. The latter book gives a brief
history of meteor studies, and contains a season-by-season calendar of annual meteor
showers and their characteristics. A few paragraphs are devoted to the amateur radio
operator's interest in meteor-scatter propagation.

The International Meteor Organization's Handbookfor Visual Meteor Observations,
edited by Paul Roggemans, and also published by Sky Publishing Corporation, covers
meteor showers extensively. While somewhat dated (its second edition was published
in 1989), included in it are historical anecdotes of both major and minor showers.
The Handbook is out.of print. However, you might try one of the online out-of-print
book services.

For a copy of The Heavens on Fire, Observing Meteors, or Meteors, you might try
online'at <http://www.amazon.com> or other online book services.

other over the Americas. Table I sum
marizes their respective predictions.

What makes these forecasters so sure
of themselves? Last year's successful
predictions, in particular those of
Lyytinen, were the most accurate predic
tion of Leonids' meteor activity ever.
Riding on that success, these four have
examined their models and predict that
this year will be lots of fun.

That's the good news. The not so good
news is that except for a higher than nor
mal activity level in 2006 , this will be the
last we see of the Leonids until 2099
2100, when the Earth again will pass
through debris left in the orbit of the
Tempel-Tuttle comet, the parent comet
of the Leonids meteor showers. The ques
tion of why there is a giant gap of nearly
a century in Leonid activity is answered
later in this article.

Speaking of the debris clouds, these
are what make for the possibility of
storms. It is when the Earth either pass
es through or near the debris clouds that
are left behind in the aftermath of the
comet's perihelion and associated grav
itational influence from the Sun that
there is the possibility of an increase in
meteor activity. When the comet
approaches the Sun, ices evaporate and
the dust particles are ejected into orbit
in geyser-like fountains. These foun
tains appear as clouds of dust that (as
near as the researchers can tell) remain
in an elliptical orbit which the Earth
sometimes encounters during its circu
lar orbit around the Sun.

In the case of this year's predicted
storms, as with last year's, the Earth will
pass through debris left behind after the
1767 and 1866 perihelia. For the west
ern European event, the Earth will pass
through the debris cloud left behind
from the 1767 perihelion, and for the
Americas event the Earth will pass
through debris left behind from the 1866
perihelion.

By way of illustrating how Earth will
pass through these debris clouds, David
Asher drew a series of plots showing a
timeline of where the Earth will be in rela
tionship to the various debris clouds of
previous Leonids perihelia. As part of the
ongoing research program of the Leonids
MAC (Multi-instrument Aircraft Cam
paign) project, NASA illustrators have
taken Asher's plots and combined them
with graphs that illustrate the intensity (in
zenith hourly rates) of the meteor show
er or storm for the years 1998-2002. In
the case of 2002, the graph represents a

prediction of how the spike in meteor
activity will appear. Figure 1 illustrates
this year's prediction of Earth's en
counter with the comet Tempel-Tuttle's
debris. For those of you who have access
to computers, illustrations for other years
can be seen at <http://leonid.arc.nasa.
gov/why.html>.

The Near and
Distant Future

After this year, the next three years do
not hold out much promise beyond spo
radic meteor activity. However, as men
tioned above, 2006 holds out promise for
increased Leonids activity. In that year
Asher and McNaught indicate that the
Earth will pass through the tail end of the

Tempel-Tuttle Comet trail of two orbits
before. They indicate a sharp peak of
Leonids activities centered on 0445 UTC,
11 November, with a ZHR of approxi
mately 100. Africa and Europe seem to
be the prime beneficiaries of this peak.
After this peak, Gary L. Kronk «http:/
comets. amsmeteors. org/meteors/
showers/leonidprediction.html» indi
cates that Jupiter and Saturn will once
again cause perturbations of the comet's
orbit, thereby disrupting the possibility of
the Earth intersecting with the meteor
stream not only in 2033, but in 20(56 as
well. It seems that we will have to wait
until 2099 for the potential for storm-like
conditions to once again be a part of the
Leonids meteor shows-should we live
that long! •
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Log-Periodic Dipole Arrays
A Single-Antenna Solution
For the VHF/UHF Operator!

One thing about the VHF+ ham bands: There are lots of them" which can
be a problem if you don't have enough antennas. Enter the log periodic.
K1ZJH gives an over view of this antenna and briefly reviews some of the
more popular models.

By PeterBertini, * K1ZJH

Photo 1. The author 's antennas required only an additional several fe et of mast
space above the HF antenna. Note that the Rover is nestled below the top-mounted

KMA-4113.

H
ere' s something for a budding
VHFIUHF enthusiast to consider
before spending lots of money on

single-band Yagis. Amateur VHFIUHF
band assignments span from 50 through
1300 MHz. Within this spectrum, there
are no less than six amateur bands to use
and explore, or seven bands if you include
the British 4-meter 70-MHz band!

Things have changed a lot in the past
several years. Many HF rigs now sport 6
and 2-meter and 70-cm band multimode
coverage out-of-the-box. Perhaps you are
one of those HF rig owners with a han
kering to explore thoseadditional bands
at minimal cost, of course-to see if
VHF+ operating is your cup of tea. For
many of us on limited ham budgets, being
able to afford six single-band antennas,
along with the requisite individual coax
runs, connectors, and related tower
mounting expenses, is just not feasible
. .. sigh. Hence, those elusive frequency
allocations remain just out of reach!

For years, my modest VHFIUHF an
tenna farm consisted of individual long
boom Yagi antennas for the 6-meter, 2
meter, and 70-cm bands. After 15 or 20
years most of these antennas needed seri
ous attention : Failing coax-conn ector
seals, overweight birds, Father Time, and
some close encounters with wind-driven
tree branches had taken their toll.

I enjoy VHF operating, but lately my
VHF operating is growing more casual,
with some infrequ ent contesting throw
in. My need was for a single antenna that
would cover all of the VHFIUHF bands,

* 20 Patsun Road, Somers, CT 06071
e-mail: <commquart@cox.net>
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with gain and directivity. I also wanted
something that could be handled on a
modest fold-over tower, requiring mini
mal maintenance.

Enter The LPDAI
First things first: What is a log-period

ic antenna? Well, this antenna has been
around for years . Many 12-channel VHF
TV antennas are log-periodic designs,
and some early KLM VHFfUHF anten
nas used log-periodic drivers to achieve
full-band coverage. You can view them
as being a series of dipole antennas, each
cut for a slightly different frequency, all
being fed, transposed fashion, from a sin-

gle feedline. At any frequency within the
antenna ' s operating range, a longer ele
ment serves as a reflector, while one or
more of the forward shorter elements
work as directors. Some limitations are
placed on the minimum number of ele
ments needed to do the job-too few
and the SWR will vary widely across the
design range! There are several different
log-periodic antenna variations, with the
Log Periodic Dipole Array (LPDA) be
ing most popular among amateurs.
Figure I shows a schematic of how the
LPDA looks electrically .

All things being equal , log-periodi c
antennas are sort of a compromise solu
tion. Remember that gain is limited by an
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Figure 1. Schematic representation ofa Log Periodic Dipole
Array (LPDA), the most commonly used design f or amateur

applicat ions.

antenna' s boom length, and there is only so much gain that ca n
be eked out of an y design. Yagi antenna de signers face sever
al tradeoffs. The important qualities of a Yagi are forw ard gain,
SWR bandwidth, front-to-back ratio, and for man y us ers, the
lack of unwanted lobes in the vert ical and horizontal antenna
plots. Everything is a compromise! A Yagi optimized for the
most gain trad es bandwidth, FIB ratio, for that ext ra dB or two,
or for other parameters .

What is Lost, What isGained
The above remains true for the LPDA. A typical 20 -meter

monobander on a 20-foot boom mi ght have a forward gain in

KMARover
Frequency Coverage: 88 MHz to 1300 MHz
Number of Elements: 24
Boom Length: 64 in.
Antenna Gain: 8 dBi
Material s: T6061 aluminum, stainless-steel hardware
Connection: 50 ohms direct "-
Options: ferrite-bead balun, vertical mount
Price Class: $265.00, factory direct
(Full specifications available by request, e-mail fa ctory)

Cushcraft ASL670
Frequency Coverage:
Number of Element s:
Longest Element:
Boom Length:
Turning Radius:
Weight:
Wind Area:
Antenna Gain:
F:B Ratio:
SWR:
Material s:
Connection:
Options:
Price Class:

KMA4113
Frequenc y Coverage :
Number of Elements:
Longest Element:
Boom Length:
Turning Radius:
Weight:
Wind Area:
Antenna Gain:
F:B Ratio:
SWR:
Materials:

Connection:
Options:
Price Class :

Tennadyne T28
Frequency Coverage :
Number of Elements:
Longest Element:
Boom Length :
Turning Radius:
Weight:
Wind Area:
Antenna Gain:
F:B Ratio:
SWR:
Connection:

50 MHz to 500 MHz
14
126 inches
6' 8"
6'3"
1l.251bs.
3 sq. ft.
6.5 dBi/4.4 dBd
20 dB
1.5:1.0 average
stainless-steel hardware
50 ohms direct
verticallhorizontal mounts supplied
$333.62 list, distributor "street pricing"

is usually discounted

40.6 MHz to 1300 MHz
30
12 feet
12 feet
8.5 feet
12 pounds
3 sq. ft.
8 dBi (free space)
26 dB
1.8:1.0 max.
T6061 aluminum , stainless -steel

hardware
50 ohms direct
1:1 ferrite bead balun, vertical mount
$325.00, factory direct

50 MHz to 1300 MHz
28
10.05 ft.
12 ft.
7.5 ft.
17 1bs.
3 sq. ft.
8.44 dBi/6.30 dBd
to 45 dB
1.7:1.0 max.
50 ohms direct

Options:
Price Class:

KMA50500
Frequency Coverage:
Number of Elements:
Longest Element:
Boom Length:
Turning Radius:
Weight:
Wind Area:
Antenna Gain:
F:B Ratio:
SWR: 1
Materials:
Connection:
Options:
Price Class:

KMA50500S
Frequency Coverage:
Number of Elements:
Longest element:
Boom Length:
Turning Radius:
Weight:
Wind Area:
Antenn a Gain:
F:B Ratio:
SWR:
Materi als:
Connection:
Options:
Price Class:

no balun needed
$395.00, free shipping U.S., except

Hawaii and Alaska, factory direct

50 MHz to 500 MHz
20
12 ft.
12 ft.
8.5 ft.
121bs.
3 sq. ft.
8 dBi
28 dB
1.8:1.0 max.
T6061 aluminum, stainless-steel hardware
50 ohms direct
ferrite-bead balun, vertical mount
$315.00, factory direct

50 MHz to 500 MHz
14
12 ft.
6.5 ft.
6.7 ft.
l2 lbs.
2.5 sq. ft.
7 dBi
24 dB
1.8 : 1.0 max.
T6061 aluminum, stainless-steel hardware
50 ohms direct
ferrite-bead balun, vertical mount
$275.00, factory direct

www.cq-vhf.com

Table I. Specifications of some log-periodic antennas .
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Photo 2. Kent Britain 's line ofPCB Log Antennas. The largest covers 400 to 1 GHz.
The smaller models cover 900 MHz to 2.5 GHz, and from 2.1 to 6 GHz.

the area of 7 dBd , while an LPDA with a
2:1 frequency coverage of, say, 14 to 30
MHz might only achieve 4.8 dBd forward
gain midband for the same boom length.
Amateur VHF/UHF log s are available
that span from 41 through 1300 MHz on
a 12-foot boom ! Obviously, the gain will
be far less than a monoband design for
the same 12-foot boom length. However,
an LPD A will deliver rated gain, a decent
FIB ratio, and SWR bandwidth over the
intended operatin g range. The FIB ratio
increases with frequency, typically fig
ures of 15 to 25 dB. In general, an LPDA
will exhibit lowest gain at the upper and
lower frequency limit s.

What's Available?
Several respected manufacturers cur

rently offer LPDA antennas for the ama
teur market. Table I lists the manufactur
ers and the specifications for their
produ cts. All of the models can be used
for base or portable work, while the
smaller boom designs are more eas ily
broken down and handled for transp ort .
Most of the manufacturers have option al
kits to permit mounting the antennas for
vertical polarization. Note that vertical
polarization often requires end mounting
the boom to the mast, which in tum cre
ates a slight lateral imb alance on the
mast. Cushcraft's offering, the model
ASL6701 log periodic (which will be
reviewed in an upcoming issue of CQ
VHF), comes out of the box supplied with
the needed hardware for either polariza
tion . The smallest LPDAs' boom lengths
run around 6 feet , and the larger LPD A
arrays' boom lengths are about 12 feet. A
larger TV antenna rotator should handle
these antennas easily.

Toward The Microwaves!
cQ VHF "Antennas" columnist Kent

Britain , WA5V JB, produces a line of
UHF and microwave log-periodic anten
nas made from etched PC-board materi
al! Kent was kind enough to send me a
few samples . The largest version covers
from 400 to 1000 MHz, and it has a
"boom" length of 9 inches. Two other
smaller models cover from 900 to 2500
MHz, and 2. 1 to 6.1 GHz. While they can
be used as stand-alone antennas, they are
also ideal feed systems for parabolic dish
es . If the antennas are to be mounted out
side and exposed to the elements, you will
need to enclose them in a suitable
radome. The 400- to 1000-MHz antenna
accepts a PCB-mount 5MB connector,
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and the smaller antennas require solder
ing directl y to the miniature hardline
cable used for a launcher. Kent 's anten
nas can be seen in phot o 2; contact Kent
directly for information (see the refer
ences section at the end of this article).

How Well Do They Work?
As I ment ioned before, these are com

promi se antennas , suited for those casu
al operators with limited real estate or
ham budgets, or for those who want to
sample VHF/UHF operating before com
mittin g to a large financial investment.
I' ve had the antennas long enou gh to get
a feel for how well they work , and I'd
place them as being on a par with a small
two- to four-element single-band beam.
I've done a lot oflistening during norm al
band conditions as well as during major
contests, and I've heard some decent DX.
You will be able to make some DX con
tacts with these antennas, given a good
locat ion, but you probably will not break
any records. They do the job and fit my
operating style to a proverbial "T."

My Antenna Farm
I'm using the KMA Rover and the KMA

4113 antennas on my tower (see photo 1).
Why two antennas? Well, the Rover was
designed for the contes ting crowd
intended to be used as a quickly set up and

easi ly transported antenna for "roving"
mobil e stations traveling to rare grid
squares during contests. It covers from 88
to 1300 MHz. Like wise, the Cushcraft
ASL670, with its short boom and 6-meter
coverage, is an ideal candidate for rover
or base stations. I end-m ounted and verti
cally polarized the Rover (a factory op
tion) so it would serve for my vertically
polarized FM-repeater and PM-simplex
needs. Also, the KMA 4113 can be mount
ed vertically as an option, but I elected to
use it horizontally for conventional "DX"
SSB/CW work. Tennadyne' s T-28, with
its 12-foot boom and similar band cover
age, is another good candidate to consid
er for your home station .

I like the slim, sleek look of these
antennas! They are also kind of stealth.
If you want to keep your ham activities
qui et , you easily could convince most
neighbors that the antennas are TV anten 
nas, and that ' s the truth ; they will work
as such if you so desire.

One Feedline,
Two Antennas

Here ' s a novel solution for saving on
coax costs! My feedline length , between
the antennas and the operating positions,
exceeds 240 feet. The tower is located in
the rear-treed lot, about 110 feet in back
of my home. My feedlines are buried 7/8-
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PAYPAL

1\11\11 00 mob ile mount
system

TE-32
5.25"x3.3"x 1.7"

TE-32Multi·Tone CTCSS Encoder $49.95

• Eight programmable.
selectablemessages

• Fully field programmable
viaincludedkeypad

• Meetsall FCC
identification requirements

• Fullyenclosed CTCSS
encoder

• All 32 EIAtones from
67.0 to203.5 Hz included

• Perfectformobile/
baseapplications

Mm400 mounts

Cushcraft Corporation, 48 Perimeter
Rd., Manchester, NH 03103 (phone 603
627-1764). Further information and an
tenna manuals are available online at
<www.cushcraft.com> or e-mail: <sales
@cushcraft.com>.

Kent Britain, W5VJB, 1626 Vineyard,
Grand Prairie, TX 75052 (e-mail :
wa5vjb @cq-vhf.com).

KMA Antennas, P.O. Box 451, New ·
London, NC 28127 (phone 704-463
5820; -cwww.qsl.net/w-lkma/>, or e
mail: <w4kma@qsl.net».

Tennadyne, P.O. Box 34202, San An
tonio, TX 78265-4202 (phone/fax 210
599-9064 ; <www.tennadyne.com>; or e
mail : <tennadyn @satx.net». •

Resources

EQUIPMENT LTD.

Email: iix@w9iix.com
708-423-0605
708-423-1691 fax
Custom fabrication

Http://www.w9iix.com

'~" l'~{~~t -; ,

r:
J ;' ;/
1 .r: .y-" " I

i . ' ~:--
Ginpole kits

• 51 CTCSSTones
• 106 DCSCodes
• Supports 157 Repeater Subscribers
• On-LineComputer Help
• Repeater CWID
• Air TimeLoading& Analysis Graphs
• SignallingFormats: CTCSS
DC? & DTMF

IIX Equipment Ltd.
Po box 9,
Oak Lawn, II 60454
Hot dip galvan izingRotating sta ndoff

• DIPswitch programmable
• Miniaturein size
• 37EIA tones, 27non-standard
tones from33.0to254.1 Hzincluded

• Reverse Burst built-in
• Easy 3 wirehookup

SS-64 CTCSS Encoder
.66"x1.08" x.21"

SS-64 DIP Switch Programmable CTCSS Encoder $28.95

TP-3200 Shared RepeaterTonePanel

Tp·3200D Table Top Version $269.95 each ~
TP-3200RM-A SingleRack Mount version $279.95each ~

·TP-3200RM·8 TripleRack Mount version $279.95 each [ ] 10-8 AutomaticMorseCodeIdentifier
' Holdsuptothree TP-3200s VISA 1.85" x 1.12"x .35"

Call or write to rece ive our - 10-8 Automatic Morse StationIdentifier $69.95

full Product Catalog or visit " COMMUNICATIONS SPECIALISTS, INC.
our Web site for complete =_426 WEST TAFT AVENUE . ORANGE, CA 92865-4296
information at: (714) 998-3021 • FAX (714) 974-3420
http.//wwwcom_speccomi_EntlreU.S.A. (800)854-0547 ' FAX (800) 850-05 47
••• ,.. http ://www.com -spec.co m

frequencies.An additional bonus is avail
able if you enjoy scanning or FM/TV
DXing as a second hobby. They are great
for distant FM radio , or for TV stations.

Here ' s another advantage: Many DX
ers listen for unusual propagation by
monitoring distant commerc ial publ ic
service, pager, TV, or FM stations, which
often gives them the edge in finding good
band openings. Many excellent band
openings are missed because there is no
activity for others to hear! For example,
the visual carrier for TV channel 2 is
nominally 48.25 MHz in Europe, 49.750
MHz in Africa, and at 45.250 MHz in
New Zealand. Another possibility is lis
tening for British activity on their4-meter
70-MHz band, which is not available for
amateur use in the U.S.

Photo 3. This Transco relay is similar to
the mast-mounted relay on the author's
tower. It selects which antenna is con
nected to the f eedline. The relays use a
soleniod-driven indexing DC stepper

motor and are extremely reliable.

These antennas cover the high-band
VHF public-service band, military and
commercia l aviation frequencies, as well
as all the UHF commercial (GMRS),
government, and public- service radio

inch Heliax'[N, carried in underground 4
inch PVC electrical conduits, with inter
mediate liz-inch Heliax" runs up the
tower and into the shack. Rather than
duplicate expensive coax runs for each
antenna, I located a few surplus military
coaxial switches, which use index motors
to permi t selecting antennas remotely
from the shack. I've found 2-, 3-, and 4
pole models at flea markets and on eBay,
usually at bargain prices. An example is
shown in photo 3. Transco seems to be
the most common manufacturer, and I
believe they were a high-reliability air
craft-related product. If you look closely
at photo I , you can see the small, protec
tive PVC outdoor enclosure that houses
the antenna relay, which is mounted to
the mast near the Rover. The box is avail
able from electrical supply houses, such
as Graybar.

Other Uses
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By Kent Br itain,* WA5VJB

ANTENNAS
Connecting the Radio to the Sky

Log Periodic6

Figure 2. l-pole and folded-dipole antennas.

The log periodic is part of a family of antennas designed to
work over a broad range of frequencies. The elements are
mounted along the transmission line with increasing

length. The radio wave travels along the boom and picks out
the element it likes best. That element resonates, becoming the
driven element. The shorter element in front acts like a Yagi
director, and the longer element in the rear of the antenna acts
like a Yagi reflector. I like to think of a log periodic as a three
element close-spaced Yagi. It's just a three-element Yagi on
whatever frequency you choose.

The log periodic in photo 1 operates from 140 to 1400 MHz.
Can we operate a log periodic over an even wider band of fre
quencies? Yes. It' s ju st a matter of physical size on the low end
as well as precision for the smaller and smaller high-frequency
elements.

LP Boom

Folded Dipole

J Pole

Note the Similarities

)

)'

;;"'coax
~

'I

Driven and Induced
Currents in a Vagi-e-

~

Spaced for Proper Impedance

C~~:~~~~

r Often the Coax is run
Inside one boom.

Figure 1. Booms and coax.

As I mentioned earlier, the booms are transmission lines.
You should space the booms far enough apart to make them
look like a section of twinl ead transmission line , appro xi
mately 100 to 125 ohms impedance (figure 1). If you try to
make the boom s down around 50 ohms (one of my first mis
takes), the booms may radiate. Also, the elements have a load
ing effect on the impedance of the booms. While the impedance
of the booms may be 100 or 125 ohms, it is possible to use the
loading effects of the elements to pull the imped ance of the
antenna down to 50 ohms .

As you can see in figure 2, the booms look a lot like a cross
between a I-pole antenna and a folded dipole. If you are not
careful, the booms will radiate mainly off the sides of the anten
na, which really messes up the antenna radiation pattern. Later,
the loading effects of the elements can be used to load the booms
from 125 ohms down to 50 ohms. (My thanks to Roger Cox,
WB0DGF, for straightening me out on that one.)

For a Yagi to work, the current in the reflector must be out
of phase with the current in the driven element. Carefully choos
ing the length and spacing between the driven element and the
reflector takes care of this (figure 3).

Unlike Yagis, log periodics have some complex phase prob-..
lems to keep under control. The phase of each set of elements

*1626 Vineyard, Grand Prairie, TX 75052
e-mail: <wa5vj b@cq-vhf com>

t l
Figure 3. Elements, Yagi and log periodic.

is reversed, which is why the log periodic is usually drawn as
shown in figure 4. Each element has the current going the oppo
site of the two element s closest to it. There are two ways to get
this phase reversal. One is by crossing the phasing line, and
the second is as shown in the log periodic in photo 1. As an
alternative, the elements may be attached to the top or the
bottom boom.

Log-Periodic Computer Programs
There have been some simple formulas distributed around

the amateur radio community for designing the log periodic.
While these formulas design nice, mathematically perfect log
periodic s, they usually are not good antenn as when built using
aluminum.

The diameter of the boom affects the length of the elements.
Most of the log-periodic software programs do not factor in the
effects of the boom. When the usual element correction factors
are being used, you must be very careful, because the element
is only sticking out one side! I gave up on calculating this with
my first big log periodic. The prototype elements were thread-
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Table I. 222-MHz "Cheap Yagi" dimensions.

Photo 1. A 140-1400-MHz log pe riodic.

Note: All dimensions are in inches.
*All versions use the same driven element as in fi gure 6.

plastic thermometers. The demonstra
tion utilized a sheet of this temperature
sensitive plastic lying over a logarithmic
antenn a. A 10-watt signal generator was
connected to the antenna. The RF heat
ed the plastic enough to make it change

No. of Elements Reflector Driven Element D1 D2 D3 D4
3

Length 26.0 * 23.75
Spacing 0 5.5 13.5

4
Length 26.25 * 24.1 22.0
Spacing 0 5.0 11.75 23.5

6
Length 26.25 * 24.1 23.5 23.5 21.0
Spacing 0 5.0 10.75 22.0 33.75 45.5

Years ago, I saw an amazing demon
stration of a logarithmic antenna using a
sheet of liquid crystals. You know-that
sheet-plastic stuff they make which
changes colors when it' s heated, often
used in "mood rings ," and those sheet-

In A Log Periodic
Currents arelnduced

Out of Phase

Figure 4. Log-periodic crossed phasing
lines .

ed so I could run them in and out of the
boom. After a few hours on a network
analyzer the design was fixed, and the
next ones were not adjustable .

Therefore, most of these programs do
not allow for the booms, the size of the
booms, the spacing of the two booms,
how the elements are connected to the
booms, or even the impedance of the coax
you plan to use. A a consequence, these
simple computer programs are a good
starting point for developing a new log
periodic design, but don't expect good
performance from the first prototype.

I used to think of the current as mov
ing down the boom and picking out the
element it liked. I recently saw a demon
stration that showed the current more
evenly distributed between the elements.
On the "in-between" frequ encies, the
current will divide evenly between the
two elements. Therefore, the transition
between elements and frequ encies is
quite smooth.

Lowest Frequency
Active Element

,/'

Shorting
Stub

~C-~~:><::-::::< ><

"-Highest Frequency

Active Element

Figure 5. Active elements.

Photo 2. Log periodi c antennas using PC-board artwork.

•
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SUBSCRIBE
TODAY!

Photo 3. A 435-MHz circular-polarized log periodic.

color. It actually allowed us to "see" where the RF was on the
antenna. As the frequency changed, the active area of the
antenna changed, running up and down the log periodic as we
changed the frequency. The RF didn 't really jump from ele
ment to element, but it progressed smoothly along the anten
na , often with the hot spot halfway between a set of elements.

Shorted Booms
Most of the 20 or so log periodics I have designed, includ

ing all five commercial log periodics I have on the market, have
the backs of the booms shorted together. At first one would
think that this shorts out the RF and kills the antenna. As I men
tioned pre viously, the RF comes alon g the boom and hits the
element s it like s, and the power goes into the elements. The
power does not continue along the boom, so it has little effect
on the SWR of the antenna. There are big advantages to hav
ing the enti re antenna as one common ground. If just hal f the
antenna is open, it tends to act a bit like a a quarter- wave anten
na on some frequency, and picks up a lot of static electrica lly
when mounted in the open.

If you are trying to reverse engineer a log periodic, these are
the last acti ve elements (figure 5). While the first and last ele
ments will resonate, the pattern will be more like that of a dipole
than a Yagi, and the SWR will be poor.

We usually make log peri odic s with all the elements the same
diam eter, which is certainly the easiest way to build the anten
na. For more advanced designs, log peri odics really like the
diameter of the elements to taper. Eve n so, we usu ally can just
make them all the same diameter on a limited frequ ency range
without any problem s. When making a log periodic using PC
board artwork, it is very easy to taper the element diameters, as
shown in photo 2. The big one is 400-1000 MHz and the little
one is 2-10 GH z.

Ye s, circular pol arization is possible with a log periodic
(photo 3). It's not simple and it' s not che ap, how ever.

A 222 MHz "Cheap Yogi"
This month we have a 222 MHz "Cheap Yagi" (photo 4 and

table I). The 222 MHz ham band is pretty narrow , so we don't
have to worry about SSB and FM versions because one size fits"
all on this band.

The driven element is made from l/8-inch diameter material
(figure 6). Silicon bronze welding rod works great. Brass tubing
from a hobby shop also wor ks well. Bare #12 copper wire is a
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Photo 4. The 222-MHz "Cheap Yagi" construction project.

222 MHz Driven Element

1"

1/8" dia rod

24.5"

Figure 6. Driven element.

bit soft, but it works on 222 MHz. In the drawing I show the use
ofRG-58, but you are welcome to use a better grade of coax (fig
ure 7). It' s kind of stiff but once I did solder RG-214 to the dri
ven element.

The reflector and directors are made from 3/ l6-inch diame
ter rod. For this antenna, however, you can use l/8-inch diam
eter rod with little change in performance. Aluminum ground
rod wire, copper wire, welding rod, and hobby tubing have been
used with good results.

For the boom I like to use my favorite, l/2-inch by 3/4-inch
wood; 3/4-inch square wood also works well. A drop of epoxy
or super glue will hold the elements in place. If you plan to
mount the antenna outside for long periods of time, a coating
of house paint, clear varnish, or spar varnish will extend the
antenna's life by many years.

At the moment , I have six different versions of a Cheap Yagi
mounted inside my attic, each looking at different beacons and
repeaters. Some have been up there for almost ten years, and
they still work fine. I have another dozen or so that I use when
I am roving, or when I am out on the antenna range. •

Feedback
2.45 GHz and "War Driving"

The computer hackers have discovered that those 2.45-GHz wire
less networks cover a lot of ground, and many sysops don't encrypt.
CNN and several computer magazines have published a gain anten
na made from a Pringles® potato-chip container. At the Central
States VHF Society Antenna Contest this pastJuly, Lloyd Ellsworth,
NE8I, had some 2.45-GHz antennas made from those potato-chip
cans. Gain was about 15 dB below a dipole, and what little signal
was leaking into the coax was because of the difficulty involved in
making a good RF connection to cardboard and aluminum foil. The
diameter of those cans is just too small for 2.45 GHz.

In the winter edition of CQ VHF, I'll show you how to make a
proper 2.45-GHz antenna from a one-pound coffee can. In addition,
we'll go over 900-MHz "Cheap Yagis ."

Driven Element Detail
(Not to Scale)

RG-58
/,-~~.J---+------

~

Solder the Coax
to the

Driven element

~
Tie-Wraps

~I

o
c

1/2 x 3/4" or 3/4" sq Wood

Figure 7.Attaching the coax.
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By Tom Webb,* WA9AFM

SATtLLITtS
Artificially Propagating Signals Through Space

Antennas for Satellite Work

B
efore we begin this month's topic, I must correct some
erroneous information in my summer issue column. I
made mention of an HF board for the Yaesu FT-736. This

was incorrect! The HF board was an accessory for the FT-726!
Regrets to all the 736 owner/ operators who thought they
had discovered a little -known accessory, and especially to
Chip Margelli , K7JA, ofYaesu, who fielded all the calls from
operators wanting to know where to get hold of "one of those
HF boards."

The Antenna
Now to the business at hand: You have selected a tracking

software program and a satellite rig; our next consideration will
be antennas.

When I first took up the hobby of amateur radio as a junior
high school student, my Elmer imparted several important
axioms to me, one of which was "If you have an extra buck to
spend, put it into your antenna." This is certainly true in select
ing antennas for amateur radio satellite operations.

Several factors can impact your selection-which birds you
will work (LEO, AO-40, digisats), location (i.e., covenants and
restrictions pertaining to antennas, or room to spare); unattend
ed operations; your budget . .. the list goes on.

.Where Do You Put Them?
One thing that isn't critical to mounting satellite antennas is

height. Yes, it' s best to be clear of trees and buildings, and high
enough to be out of the reach of young fingers or folks strolling
by, but going to 70 feet will offer no real advantage. Remember,
you are communicating through a satellite several hundred or
thousand miles away, so an extra 50 feet isn't going to help .

Ground or roof mounting near the shack is the ideal situation.
If you are planning on ground-mounting steerable antennas
i.e., azimuth and elevation control (AZ/EL)-such arrays
should have enough height to allow an adult to walk under them
without bumping the antenna (or putting out an eye). Some folks
have elected to mount their satellite arrays on a tripod with min
imal ground clearance. This does offer the advantage of easy
access, which can be a real plus when antenna work is needed.
In the case of a small, stationary array, give the attic (if you have
one) some consideration.

The array at this author's station (see photo 1) is 20 feet above
the ground and clear of the house eaves. It requires only an 85
foot run of cable (all but the last 12 feet is in the attic). It is just
below the roof ridge line, and hidden from the neighborhood
association. (We really don't have any antenna restrictions, but
why press the point?) Even at 20 feet, access is not really a prob-

*10421 SE 55th, Oklahoma City, OK 73150
e-mail: <tmwebb@ionet.net>
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Photo 1. The author's sate llite array. Just 20 f eet high, it
provides plenty of ground clearance, is easily accessed
for maintenance, and is hidden from the pub lic street. (Photo

courtesy WA9AFM)

lem. The tower itself is the ladder to the roof, and the antennas
can easily be worked on when oriented vertically, and at the
appropriate azimuth.

If your neighborhood assoc iation is deadly serious about its
restrictions on antennas, you' ll have to get crea tive . Isn 't that
what amateur radio is all about, though? Consider the solu
tion devised by Tracy Floren , K7KC S (see photo 2). His entire
AO-40 S-mode array is on a rolling platform! When stored,
the antennas are put at a predetermined azimuth/zero eleva
tion and rolled into the garage. Whe n Tracy gets on the air,
the "mobile satellite array" is rolled out into the driveway, the
platform is aligned by "calibrated eyeball," and the fun begins.
The aggregate driveway at Trac y' s QTH has a rough surface,
which prevents the platform from rolling; on a smooth sur-
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Photo 2. Tracy Floren, K7KCS, won 't be deterred by antenna
restrictions. The "mobile satellite array" is on a rolling plat
fo rm and sports a 70-cm beam, 60-cm dish with S-mode con-

verter and A7JEL rotors. (Photo courtesy K7KCS)

face, rollers with brakes, wedges, or small sandbags should
keep things in place .

Which Birds Do You Plan To Work?
The satellite activity you plan to pursue certainly will dictate

which antennas you need. For general, multi-purpose activity an
AZIEL array with a 2-meter and 70-cm circular-polarized (more
on polarization later) antennas should work nicely .This provides
not only for satellite activity, but also for terrestrial operations.

If you plan to work only "low earth orbit" (LEO) satellites, 2
meter/70-cm linear beams should be suitable. Stationary anten
nas are also an option for the LEOs. Commercial and homebrew
stationary antennas can be quite effective. Stationary antennas
can also be an acceptable solution to covenants and lease restric
tions. AMSAT appears to be returning to the Microsat (see the
summer issue of CQ VHF, p. 13), specifically OSCAR-E, as the
next generation of amateur satellites . These will be LEO birds
and easily worked with stationary, nondirectional antennas.

An interesting note about the article in the summer issue: No
less than twelve times, the author , Rick Hambl y, W2GPS, men
tions the technology to be used in the OSCAR-E series has
"been flown successfully on several LEOlMicrosat missions."
I'm confident that this is to reassure the satellite community
that the OSCAR-E series will employ tried-and-true techno lo-,
gy. You can build a LEO station with the confidence that it will
get plenty of use.

If you plan to work AO-40, be ready to look at 23-cm (1.2
GHz) and 13-cm (2.4 GHz) antennas, and if you are really seri-
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ous, even high as 5-, 3-, and 1.25-cm (5.7-, 10.5-, and 24-GHz)
antennas. The employment of SHF and microwave in future
satellites is quite likely. Helix, loop , Yagi, and dish antennas
would be the order of the day in this case.

The Simplest of All
You may already have the simplest of all satellite antennas ,

which is a dual-band mobile or base antenna . Although it' s not
as effective as a direct ional array, during a low-elevation pass
i.e., the satellite is near the horizon-you can work the LEO
birds (for examp le, AO-14 and AO-27 on FM and FO-29 on
SSB). Ironic ally, an overhead pass usually is not accessible
because ofthe null above a vertical. Tilting your dual-band ver
tica l may help , but this is not alway s convenient nor even
mecha nically possible, and if you are moving, as in the case of
a mobile station, you might end up pointing the null at the satel
lite anyway. The bottom line on using your standard -issue
mobile/base antennas for LEO satellite work : Leave it vertical
and take the contacts you can get; it' s part of the challenge.
Despite the negatives , mobile stations in motion frequently
check in on LEO passes.

Directional AZ/EL Antennas
For general-purpose amateur satellite and terrestrial com

munication s, a 2-meter and 70-cm cross-polarized combination
beam will serve well. The cross-polarized antennas normally
consist of two rows of elements perpendicular to one another
on a common boom to prese nt a "circular polarization"
(CP). Linear antennas can be configured to give CP by mount
ing them at opposing 90-degree angles on a common boom (see
the spring issue of CQ VHF, p. 62) or Chapter 9 of the Amateur
Satellite Handbook).

In dealin g with CP, the receiving antenna must have the same
"sense" (signal polarity) as the transmi t antenna. To put it in
very basic terms , when a downlink signal gets to your station ,
the sense is either "right hand" (RHCP) or "left hand" (LHCP),
as determined by the transmit antenna. If the receive antenna
is configured for RHCP and the signal is the opposite sense
(LHCP) , reception is seriou sly degraded. To solve this dilem
ma, a phase (or polarity) switch can be added to change the
antenna between Rand LHCP. CP and RJLHCP can get very
involved; if you really want to delve deeper into it, again look
at Chapter 9 of the Amateur Satellite Handbook.

Also , ideally, the cros s-polarized antennas should be mount
ed on a nonconductive crossboom so as not to disfigure the cir
cularity. These crossbooms are usually fiberglass, PVC pipe,
or even wood. Can a metal crossboom be used? Yes. However,
certa in criteria in mounting should be followed so as not to dis
figure the circularity. For an exce llent discussion of this mat
ter by Howard Long, G6LVB, go to <http: //www.g61vb.
corn/fibermetalboom.htm> . Also, Kent Britain, WA5VJB, pro
vides a short essay on this subject in the spring issue of CQ
VHF (see p. 58). The metal boom does offer the advantages of
strength, it won't sag, and it' s much cheaper than a fiberglass
unit. Before making your final decision, study the subject in the
Amateur Satellite Handbook and G6LVB article.

Antenna Sources
In the early years of amateur satellite communications, the

primary companies marketing directional, cross -pol arized
antennas were KLM, Cushcraft, and Hy-Gain. The KLM array
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Photo 3. Cross-po larized (CP) antennas provide good, general-purpose service for
satellite and terrestrial communications. Note the tips of the 2-meter antenna (left )
elements are perpendicular to the elements ofthe 70-cm antenna. This improves iso-

lation and minimizes desensing. (Photo courtesy WA9AFM)

seemed to be in favor, based on its histo
ry and its reputati on in the VHFfUHF
antenna field. For satellite work, the most
popular of the KLM offerings was the
model 2M-14C, a 14-element 2-meter
antenna, and the435-18C, an 18-element
70-cm antenna.

KLM did some odd marketing. The 2
meter antenna came with a RlLHCP
switch. It wasn' t much; a relay was
mounted on an exposed circuit board,
which required some type of shelter or
sealing. In contrast, the 70-cm switch had
to be purchased separately and was built
like a tank in a cast-aluminum box. The
18C offered the advantage of "end
mounting"-i.e., nothing sticking out be
yond the back of the boom. However, the
2-meter antenna had to be balanced at the
center of the antenna boom, which made
the crossboom front heavy. Many folks
added a counterweight off the back of the
crossboom to minimize strain on the ele
vation rotor (dead Alliance U-100 rotors
were the favorite solution). KLM also
offered an extended-boom version of the
satellite series.

The "KLM pair" was my first satellite
antenna array.They functioned well until
a classic Oklahoma hailstorm all but
destroyed the 2-meter antenna, and sev
erely damaged the 70-cm antenna.

When KLM closed its doors, M2
picked up most of their line, improved it, .
and offered the 2M-CPI4, a 14-element
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2-meter CP antenna, and the 436-CP30,
a 70-cm CP antenna. There are also avail
able a 22-element version of the 2-meter
antenna and a 42-element version of the
70-cm antenna. Go to <http ://www.
m2inc.com> to get full details and specs
on these fine antennas.

Hy-Gain also quietly produced its own
satellite-antenna offering by combining
the 70-30 SAT, a 30-element 70-cm
antenna, and 216 SAT, a 16-element 2
meter antenna (see photo 3) into the DB
218SAT OSCAR Satellite Antenna
package. Hy-Gain did some smart design
and marketing with this package. First,
both antennas came with feed points and
polarity switches sealed in PVC enclo
sures. Second, the package also included
a 5-foot fiberglass crossboom;most other
manufacturers sold the crossboom sepa
rately. The Hy-Gain pair have excellent
specs and are easy to assemble and
rugged in design. The Hy-Gains at my
station have operated for over 12 years
without problems. The Hy-Gain package
was unavailable for a time after MFJ pur
chased the company. However, they are
back in production and merit considera
tion. Go to <http://www. mfj .com> for
further information.

Until about five .years ago, Cushcraft
offered the AOP-I satellite antenna pack
age. The AOP consisted of a 10-element
(5 vertical, 5 horizontal) 2-meter cross
polarized beam and a 70-cm cross-polar-

ized beam, which was also 10 element s.
In addition, a 20-element version of both
antenna s was offered. They were
straightforward, lightweight antennas at
a reasonable price. One big advantage of
the lO-element 2-meter version was the
"end mount" configuration, which was a
plus in space-restr icted areas (the attic, or
above an HF beam) or when low visibil
ity was needed . The polarization- was
determined by how you connected the
phasing harness. If you wanted a remote
polarization switch, one was sold sepa
ratel y for each antenna, although you
could homebrew one with a coax switch
and 90-ohm coax (See page 10-10 of the
current edition of the Satellite Handbook.
You do have a copy, don 't you?) Ac
'cording to Cushcraft representatives, the
company does not plan to return any ded
icated amateur satellite antennas to its
product line. Keep an eye out at hamfests
and flea markets, however. AOP- l pack
ages still can be found.

If you are interested in "rolling your
own," satellite antennas are the perfect
way to satisfythose creative juices. In the
spring issue of CQ VHF, Kent Britain,
WA5VJB, gives step-by-s tep instruc
tions for a simple, but quite effective 70
em antenna, and in the summer edition, a
2-meter version (See p. 62 of the spring
issue for the '70-cm antenna, and p. 58 of
the summer edition for the 2-meter anten
na.). Kent' s 70-cm design provides about
II to 13 dB gain, depending on the num
ber of elements. The 2-meter version
gives around 8 dB gain on the 3-element
version, 9 dB with 4 elements, and 11 dB
with 6 elements. The 70 em version can
be configured for circular polarization
(Yes, detailed instructions are provided.).
The materials for both antennas can eas
ily be obtained: 1/8-inch diameter alu
minum wire, aluminum rod, #10 or #12
copper wire, some 72-ohm coax (for the
phasing lines), and 1" x l" x 2-5' wood
boom. That' s right-wood! As Kent as
serts, "Wood is cheap!"

Stationary Arrays
(Or Did Julia Child Design This?)

If you suffer under zoning or rental
restrictions (think attic mounting), intend
to work LEO satellites only, or if you just
want a simple, straightforward satellite
array with minim al maintenance, you
should consider stationary arrays. A sta
tionary array is essentially "set and for
get." Mount the selected antennas (usu
ally 2 meters and 70 em) up and in the
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Photo 4. A 2-meterhomebrew Eggbeater
antenna designed by Jerry Brown,
K50E. Jerry has also built a 70-cm ver
sion. Jerry 's website (http://home
town.aol.com/kboe) is a treasure trove of
information on satellite antennas. (Photo

courtesy K50E)

clear, and you' re ready to go. The sta
tionary array gives you "bubble"-shaped
coverage over your locati on; no rotors,
and no tower needed . Properly installed,
the stationary array can be a very effec
tive antenna.

The "Eggbeater" is one of the more
popul ar stationary satellite antennas, al
though it is rather odd in appearance . The
commercially made Eggb eater antenn a
from M2has been around for a while, and
it is quite popular among the digisat
crowd. The 2-meter (EB-144) and 70-cm
(EB-432 ) versions are available. An
accessory radial kit is also provided to
enhance coverage for an overhead pass.
One satellite operator in Oklahoma City
worked AO-13 (when it was still in orbit )
using the Eggbeater pair-while operat
ing mobile!

The halo (a.k.a. loop) antenna, which
was very popular in the early 1960s, is
making a comeback for base and mobile
work. Also, it makes a pretty decent LEO
satellite antenna. The "big wheel" anten
nas are in the same category. The KB6KQ
Loop Antennas (http://www.kb6kq.com).
the Olde Antenn a Lab of Denver, M2, and
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Photo 5. A Texas
Potatomasher II,
also by K50 E. The
2-meter element is
to the left ; the 70
em to the right. The
array is rotated fo r
azimuth only. This
design represents a
great compromise
between a station
ary and directional
array. (Photo
courtesy K50E)

the PAR Electronics "OmniAngle" series
(http ://www.parelectronics.com) all de
serve serious consideration.

Again, if you want to "roll your own ,"
check out the website of Jerry Bro wn,
K50E (http.z/hometown.aol.com/kfioe).
Jerry has not only constructed a home
brew eggbeater (photo 4), he also has
taken it one step further with The Texas
Potatomasher (photo 5) . Jerry's entire
site is a treasure trove of information on
satellite antennas. Some browsing on his
site would be time well spent.

"A" Mode Receive
The "A" mode (2-meter uplink/l0

meter downlink) was the first mode used.
OSCAR-6, launched in October 1972 ,
lasted 41/2 years. The logic for creating
the "A" mode (29.4-29.5MHz downlink)
was simple. For uplink, there was not a
lot of commercial or eve n affordable
homebrew 70-cm gear in the early 1970s.
In some countries, UHF frequ encies were
not available and equipment could not be
obtained. Rece iving the downlink on "A"
mod e was a fairl y simple project. Be
cause most operator s could get their
hands on some sort of 2-meter CW rig
and virtually everyone had some kind of
lO-meter receiver, it opened up satellite
communications to the entire amateur
community.

Ifyou have an HFbeam in the air, you' re
in business-at least for low- to mid-ele
vation passes. For higher elevation pass
es, a lO-meter dipole works nicely. The
dipole ' s main disadvantage is its deep null
off the ends.To solve this, mount two sep
arate dipoles perpendicular to each other ,
with the feed lines coming into the shack
(or use a remote coax switch) and select
the antenna giving the best reception. To
get the full benefit of a high-elevation
pass, consider a "loop" antenna on its side.
The old "Squalo" 1O-metermobile should

also do the trick. For a wire antenna, the
formula for loops can be found in The

\ARRLAmateurRadio Handbook. There is
also an excellent discussion of "A"-mode
receive antenn as in Chapter 10 of the
Amateur Satellite Handbook.

Why con sider a mode that was last
employed on RS-16 launched in 1996 ?
The answer is simple. One currently
operating amateur satellite still uses "A"
mode, RS-1 5, and at random times the
rece ntly resurrected AO-7 shifts into "A"
mode. Thi s mod e still might make a
comeback. As mentioned, in countries
where UHF or microwave gear is un
avai lable or not authorized, "A" mode is
the perfect' satellite communications
channel. Also, the International Space
Station (ISS) eventually will be equipped
with HF gear. We wouldn' t want to miss
out on that , would we?

Portable
Mo st operators envisi on portable satel

lite operation as "doing a satcom demo at
the harnfest." However, there is a tremen
dous amount ofportable, roamer, or rover
work done on satellite. For a portable
antenna, the Arrow Antenna (model
146/43 7-10 ) is favored for activating
those rare grid squares. As the name
implies, the "Arrow" uses aluminum
arrow shafts for its elements and a 3/4" x
36" aluminum box beam for the boom.
(A new version of the Arrow allows the
boom to be broken down to shorter
lengths). The Arrow has a 3-element 2
meter antenna mounted perpendicular to
a 7-element 70-cm antenna (see photos 6
& 7). It comes with a foam grip for easy
handling. The two antennas have their
own feed points (BNC connectors). If
you plan to use a rig without separa te 2
meter/70-cm connectors, such as an HT
or a mobil e rig, you will need a duplex
er. The manufacturer offers a 2-meter/70-
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Photo 6. TheArrowAntenna is the odds-onfavoriteforportable
operationforeither satellite or mountaintopping. It can be com
pletely disassembled for easy transport. For satellite work, a
protractor has been added to the end of the boom to align ele
vation. An extra hole drilled into the boom permits mounting
on a standard camera tripod. (Photo courtesy WA9AFM)

em duplexer that fits inside the boom, but any standard-issue
2-meter/70 -cm duplexer will work fine.

Some bird chasers use the Arrow as their primary antenna.
Some Arrow antennas offer mast clamp s for mounting the
antenna to standard mast. Because the entire antenna can be
completely disassembled, it' s great for mountaintopping, and
a "roll up" case recently has been introduced to store the Arrow

Photo 7. Pete Mann, KF5RD, using the Arrow Antennas
146/437-I 0 to make afew satellite QSOs during the recent N5V

special event station operation.

www.cq-vhf.com

during transit. More detailed information can be found on the
Arrow Antenna website at <http://www.arrowantenna.com>.

s- and L-Mode and Above
If you plan on working L-mode (1.2 GHz uplink) or S-mode

(2.4 GHz downlink), you are looking at some rather special
ized antennas. Without a doubt, the helix antenna is the most
elegant, "sc ientific"-looking antenna for this job . Its
"corkscrew" shape with the supports and reflecting plane has
such a professional look that even the neighbors will be
impressed. However (there's always a however that seems to
spoil things), it cannot be configured to switch polarity. It is
either RHCP or LHCP. Therefore, if you want the flexibility of
switchable polarity, you have to mount two antennas- one
RHCP and one LHCP. On the up side, the gain on a helix, which
is determined by the number of turns, can be quite good. On a
theoretica170-cm helix, the gain can range from 10dBi for three
turns to 16 dBi for twelve turns.

Because of the Helix coil' s size, 2-meter and 70-cm helix
antennas can be rather difficult to construct, but they are avail
able commercially. SSB USA <http ://www.ssbusa.com> car
ries the WiMo line of helix antennas for 70 em up to 2.4 GHz.
Downeast Microwave <http://wwwdowneastmicro wave.com>
has several brands of helix antennas, including the Directive
Systems Helix, which has a protective cover (for more infor
mation on the Directive Systems Helix, see Downeast' s web
site, <http://www.directivesystems.com>).

For 13 and 23 em, things are not quite so difficult if you want
to "roll your own." Because the coil of a 13- or 23-cm helix is
fairly small, heavy copper wire will do quite nicely without any
support. Jim Miller , G4RUH, has written numerous articles (see
<http://www.amsat.org/ amsatlarticles/articleslhtml» on con
structing helix antennas from rather simple materials, which
include the reflector from a dish-shaped hanging lamp, along
with "other bits and pieces." Jerry Brown, K50E, has done
some extensive helix experimentation, and the results were pre
sented in a paper to the 2001 AMSAT -UK Colloquium (see
<http ://hometown.aol. com/k50e>). Also, Kent Britain,
WA5VJB, provides a short essay on this subject in the spring
2002 issue of CQ VHF (see p. 58).

Another antenna to consider for L- and for S-mode is the loop
Yagi. A long-time favorite of the ATV community, the loop
Yagi is simple in construction, has gain in excess of 18 dBi, is
light weight, and in some cases can be end mounted (a real space
saver). Although the loop Yagi is relatively easy to build (see
TheARRLAntenna Handbook for construction details) the loop
Yagi is available commercially. One downside of the loop Yagi
is its susceptibility to damage, specifically the delicate metal
loops. Once when I was considering the use of a loop Yagi, I
was advised to mount the antenna with the loops hanging down.
This prevented, or at least minimized , possible hail damage .
Also, birds were prevented from landing on the loops and flat
tening them. Downeast Microwave has several brands of loop
Yagis, including the Directive Systems loops (for more infor
mation on the Directive System s loop, see their website
<http ://www.directivesystems.com>).

The standard Yagi is also an option . M2 <http://www.
m2inc.com> offers the model 23CM22EZ, a 22-element 1.2
GHz Yagi, and a 35-element version, the 23CM35EZ. With the
appropriate phasing harness, the 22 and 35EZ can be config
ured for RHCP or LHCP.

The "bar-b-que grill" antenna is quite popular for S-mode
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Photo 8. The "bar-b-que grill" antenna
f or S-mode downlink derives its name
from the cast-ma gnesium/aluminum
reflector. This model has better than 24
dB gain. Its original fun ction was for
Multipoint Microwave Distribution
System (MMDS)-i. e., wireless cable

television. (Photo by the author)

Photo 9. A 60-cm (2-foot) spun dish with
patch antenna fo r 2.4 GHz. The unit is
available from Jim Miller, G4RUH
<www.jrmiller.demon.co.uk/products/s
ant.html>. The dish with patch antenna
has a gain of about 21 dBi. It is config 
ured to permit the mounting ofan S-mode
converter directly to the back of the
patch antenna. (photo courtesy James

Miller, G4RUH)
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receivmg (see photo 8). The name is
derived from the reflector plane, which is
fabr icated from either cast magne
sium/aluminum alloy or a heavy wire
grid. These antennas began life as recei ve
antennas for Multipoint Microwave
Distribution System (MMDS), a.k.a.
Wireless Cable .With the advent of Direct
Satellite Service (DSS), MMDS quickly
became obsolete. MMDS shares the 13
em spectrum with the Amateur Radio
Service, so "the grill" was an ideal and
economical 2.4-GHz downlink antenna.
They are relatively small, just 2' x 3.5',
and take up little space, nor do they add
much weight to a crossboom. They are
available from several commercial
sources, including SSB USA <http://
www.ssbusa .com> and P.C. Electronics
<http://www.hamtv.com>. Check with
your local cable compan y (Most of the
MMDS operations were an adjunct to
cable operations.) and see if they have
any sitting in the comer taking up space.
You might get a "freebie."

Covering the reflector plane with fine
wire mesh can enhance the characteris
tics of the "grill." Some experimenters
have renovated the grill into a quasi-disk
antenna, mounting the S-mode converter
at the focal point. Jerry , K5EO , made a
presentation on these modifi cations at the
2001 AMSAT NA Symposium
-chttp.z/hometown.aol.corn/k'ioe>. The
magnesium-alloy version of the grill is
pretty rugged; the wire grid version is sus
ceptible to damage, but can be repaired .
Yes, you can transmit with the grill. It will
handle between 10 and 50 watts.

The dish antenna (see photo 9) pro
vides just about the ultimate package
when operating in the SHF/microwave
spectrum. George Murphy, VE3ERP,
presented a detailed article on the dish,
more specifically the "parabolic dish
reflector," in the spring 2002 issue of CQ
VHF (see p. 42). The solid, spun-alu
minum dish, with either an L- or S-mode
converter mounted at the focal point , can
provide up to 21 dBi of gain with a rather
modest structure. The dish has the advan
tage of virtually no sidelobes, and very
light weight (about four pounds). Its
rather small size allo ws mounting in
restricted space, and it has a low noise
factor . This latter point is very important
when using a low-noise converter/pre
amp . The basic dish, usually made of
spun aluminum, requires a set of sup
port s, extending to the focal point to
mount the antenn a/converter assembly.

Jim Miller, G4RUH <http ://www.

jrmiller.demon.co .uk/products/sant.
html» , markets a 60-cm (about 2-foot)
dish kit with "patch" antenna. A small
helix antenna will work quiet well also,
but the patch antenna offers better
mechanical stability. As mentioned, to
achieve maximum efficiency, the con
verter, and preamp if required, should be
mounted directl y at the focal point. Other
sources for the 60-cm dish include SSB
USA and Downeast Microwave.

There are, however, a couple of disad
vantages to a dish. One is wind resistance,
so if you live in a windy area, a very solid
mounting will be required. Also, a dish
not only refle cts radio signals, it also
reflects heat, and heat is not a friend of
delicate electronic equipment. A recent

\ thread on the AMSAT bulletin board
addres sed the subject of painting the dish.
The general consensus was that flat-gray
or white would minimize heat reflection;
witness the DSS (digital satellite service)
antennas. Although some operators first
thought that painting would attenuate sig
nals, experimentation revealed no mea
surable degradation.

What abou tDSS dishes? Certainly
they will work, but remember that you are
working with an "offset" focal point,
which can involve some rather thrilling
math. However, the approximate focal
point is already identified for you by the
LNA (low-noise amplifier) on the sup
port arm. With a bit of experimenting, the
true focal point for your patch or helix
antenna can be discovered. DSS (a.k.a.
PrimeS tar, DishNet, DirecTV) dishes are
usually fiberglass, very weather resistant,
and (Here's the good part .), fairly cheap !

Now ForSomething
Completely Different

As you can imagine, antennas at VHF/
UHF , especially those used in satellite
communications, can take on some rather
strange shapes and configurations. The
Lindenblad and Quadrifilar Helix are two
fine examples.

During visits to your local airport , you
may have noticed some rather strange
antenna configurations on the control
tower. One antenna in particular looks
like a badly damaged turnstile antenna;
this is a Lindenblad antenna, a.k.a. Lindy
(see photo 10). Long used for aircraft
communications, it provides an omnidi
rectional pattern, favoring low elevation
angles with circular polarization-an
ideal configuration for working aircraft
in various altitudes of flight and , by
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Photo 11. The Quadrifilar
Helix antenna (QHA) gives
excellent recept ion for over
head passes. Favored by
WXSAT enthusiasts f or recep
tion of 137-MHz weather
satellite photos, it has also
been embraced by digisat
operators f or unattended
operation. Although con
struction is a bit complex, it
can produce outstanding
results. (Photo courtesy Steve
Blackmoore, Pilot
Consultancy Limited)

happy circumstance, satellites low on the
horizon. With an increase in transmitter
output power, you might even be able to
work a bird at, or even just below, the
horizon. Essentially, the Lindy is four
dipoles mounted in a circl e about 0.3
wavelength in diameter. The dipoles are
tilted at a 3D-degree angle and fed in
phase with a coax power divider. The
Lindy, like the helix, is either RHCP or
LHCP-no switching. It is a rather easy
antenna to build for either 2 meters or 70
em.An excellent essay by Howard Sodja,
W6SHP, on the theory and construction
of the Lindy can be found on the AMSAT

www.cq-vhf.com

Photo 10. The Lindenblad antenna
fo r 2 meters. Originally design fo r
aircraft communications, this rather
strange-looking design offers an
omnidirectional pattern and circular
polarization, which is ideal for hori
zon/low-elevation passes. Like the
helix, it is either RHCP or LHCP;
switching is not an option. (Photo
courtesy Howard Sodja, W6SHP)

website <http://www.amsat.org/amsat/
articles/w6shp/lindy.html>.

The Quadrifilar Helix, a.k.a. QHA (see
photo 11) is a rather odd-, but itt the same
time elegant-, looking antenna. It almost
has the look of a piece of artwork-a
handy story if the neighbors begin to get
inquisitive. The QHA is an omnidirec
tional antenna, which favors the main
axis of the antenna, with a beamwidth
around 110 to 115 degrees. When mount
ed vertically, its pattern is an omnidirec
tional bubble directly above the station.
It is ideal for unattended operation, which
is the reason the weather satellite

(WXSAT) community favors it. Thus, it
has found favor among digisat operators.
It also makes an excellent antenna for a
spacecraft. The recently resurrected AO
7 uses a QHA on the 2.4-GHz beacon.
The QHA is actually four 2-turn helices
mounted around a comm on axis. The
phasing and feedin g of the QHA is quite
critical, making it somewhat difficult to
build. Again, if you like "rolling-your
own," check out Steve Blackmoore ' s
website <http ://www.pilotltd .net/qha.
htm> for construction details and other
links to information and construction of
aQHA.

A Tip of the Hat
I would like to take this opportunity to

thank Ed Hamm ond , WN 1I, of
Cushcraft Ante nnas ; Jerry Brown,
K50E; Jim Miller, G4RUH; Tracy
Floren, K7KCS; Al Lowe, N0IMW, of
Arro w Antenna; Steve Blackmoore, of
Pil ot Con sultancy Ltd .; and Howard
Sodja, W6S HP, for their assistance
preparing this article .
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Flying Amateur Television
Some Dos and Don'ts

Last issue N6CL highlighted the use of ATV while airborne, describing the
fun and benefits of aeronautical mobile AN. In this article Features Editor
Gordon West comments on these issues and gives advise on what can
and cannot be done with your air-mobile AN station.

ByGordon West,* WB6NOA

The summer issue of CQ VHF presented an exciting photo
review of the Tulsa, Oklahoma Amateur Radio Club ' s
ATV operation during Field Day (see the sidebar by

N6CLonp. 76 in thefeature "What isA TV?"-ed.). Air-mobile
amateur television is not only fun and educational when it
comes to propagation, it is also potentially life saving during a
widespread emergency. Every emergency team should try to
include airborne ATV in its disaster-preparation plan . No other
mode can truly show the disaster area as well as television aloft,
and sometimes the news choppers might be hours out before
they can hover over an affected area.

In this article we will look at aeronautical ATV from both a
technical and a legal perspective. Not only are ATV ham-band
transmis sions regulated by FCC rules, the equipment inside the
aircraft is governed by FAA rules, as well.

First, The Rules
"The FAA says that anything that is fastened to the aircraft

must be approve d and signed off," explains Tom O'Hara,
W60RG, with P.c. Electronics.

"The ATV equipment all can be put into a plastic milk crate
or into an open suitcase and strapped into one of the seats. A
gel-cell can be used to power the equipment," advises O'Hara,
who is an expert in flying with ATV in his own helicopter , and
who also set up airplane ATV during recent Rose Parade events.

Here in southern California , our local city helicopter mechan
ic (KF6EGL) works closely with an air-frame inspector, giv
ing us the capabilit y of "semi-portable" ATV installations.
Everythin g you do from within the helicopter must be approved
by the pilot, and the pilot needs to know when you are trans
mitting ATV to ensure that there is no interference to onboard
radio equipment.

There are also FCC rules that must be met before ATV is
installed on an aircraft. FCC Rule 97.1l3(b) prohibits one-way
transmiss ions done simply by turning on the ATV equipment
and flying with it always on. You should transmit only when a
ham on the ground directs the ham in the aircraft to start trans
mitting, and then you should stop transmitting.This can be done
on a 2-meter simplex ATV liaison frequency. ~.

Another rule, 97.l0I(d), require s that the ATV control oper-

*CQ VHF Features Editor, 2414 College Dr., Costa Mesa, CA 92626
e-mail: <wb6noa@cq-vhf com>
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The author prepares the ATV equipment f or a disaster pre
paredness flight .

City volunteer hams instruct the ham licensed pilots when to
turn on their ATV transmitter. (Photos by the author)

ator in the aircraft monitor the channel before transmittin g to
ensure that the frequency is clear. This is accomplished easily
with the ICOM R-3, a very handy device for keeping a check
on your ATV transmit audio and video levels.

FCC Rule 97.l19(b) requiresidentification.Thismight be done
oil the ATV camera, or by panning to a white card with callsigns,
or putting the call letters on the skid of the helicopter , or saying
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This is the P.e. Electronics lO-watt ATV transmitter inside
the helicopter.

Checking ATV reception from the nearby craft with the lCOM
R3 TV/scanner.

your callsign over the audio link. Most hams do video ill con
stantly, because audio added to the video is not much more than
the constant engine noise of the aircraft.

FCC Rule 97.113(a)(3) must also be heeded: Never allow
the operator of the aircraft to send ATV pictures on behalf of
his or her employer. This means a cropdu ster ham cannot send
ATV pictures back to his buddy who owns the crop-duster busi
ness while spraying a nearby field. It also means that ham oper
ators who are also pilots flying the city police helicopter can
not do ATV surveillance, nor police chases, nor crime-scene
investigations and send pictures down to the watch comman
der, even though the watch commander may have a ham tick
et. The exception to FCC Rule 97.113(a)(3) is if the pilot of
the crop duster is sending back pictures of a lovely lake and
boats on the lake to his pal on the ground , or if the licensed
ham police pilot is sending down disaster training video sce
narios to the all-volunteer ham radio emergency response
group. Regarding the latter, as long as the ham licensed pilot
is not paid, and his city does not receive any pecuniary kick- -,
back on this training, FCC Rule 97.1(a) "particularly with
respect to providing emergency communications" would best
describe this type of disaster ATV training.

www.cq-vhf.com

Helicopter mechanic Chris Freeman, KG6EGL (left), discuss
es where he will install the antenna.

\

For more information on this subject, log on to
<http://www.hamtv.com> and review the W60RG discussions
of ATV in aircraft-both the legal and technical considerations.

The Technical Side
Regardless of how portable your aircraft ATV system is, the

transmitting antenna must be out in the breeze for best recep
tion. If your aircraft is equipped with an extra UHF spike on
the belly, you are all set. Even though the spike is probably
tuned to public safety at 460 MHz, we have found that it will
work dandy down at 428 MHz, and for short ATV transmis
sions, 'the elevated SWR will not' overheat your small trans
mitter. Normally, we choose the 70 em band for ATV simplex
activities,because this is where most of the low-cost ATV trans
mitters are found. 900 MHz and 1.2 GHz are also available for
ATV, but the 70-cm band seems to work best in both range and
equipment availability.

Warning: Do not substitute a longer spike for the aeronau
tical-approved, slightly shorter quarter-wave whip. Vehicle
whips are not suited to aeronautical installation, and they will
fracture quickly with the vibration. The FAA will not be pleased
to see spikes falling out of the air! Stay with only approved
aeronautical antenna installations.

Aeronautical coax cable is usually Teflon®, double-shield
ed, with a tight braid or an aluminum-foil weave . Tom,
W60 RG, suggests RG-400 or RG-162. Your aircraft mechan
ic will have plenty of this cable on hand for his communica
tions installation. Caution: Always let the mechanic do the
wiring unless it' s your own personal aircraft.

Your transmitter can be 10 or 20 watts output, with no ampli
fier needed. Any more than 20 watts and you will zap your
portable battery fast. You will also create interference to other
communications equipment onboard. The difference between
10 watts out and 20 watts out is negligible when seen by a
ground station up to 20 miles away.

For airplanes, your little handy camera will be fine. Take the
focus out of the automatic mode, or the camera will try to focus
on the clear windshield. Also, I suggest manual aperture so your
light level does not fluctuate constantly. Run a videotape at the
same time as you are running ATV, and this way you can com
pare the pictures from the air with the pictures on the ground.
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Aircraft ATV UHF antenna being wired into position.

The American Red Cross tunes in ATV as part of disaster
preparedness.

country have ATV inputs on other 70-cm frequencies , and you
could inadvertently trigger up a building-top or mountaintop
repeater on another band. You.would never operate ATV over
an ATV repeater until after the repeater control operator has
given you the go-ahead. Here in southern California, our ama
teur television network (ATN) is always excited to see what we
are going to show from the air over their 5000-foot mountain-
top repeater. .

Here is something that should be obvious, but is often over
looked: If the repeater is on a mountaintop higher than the alti
tude at which the aircraft is flying, the belly-mounted antenna
would have a hard time getting the signal to that repeater; and
while direct ground reception looks P5, the repeater reception
looks terrible around Pl. Shielding, as well as a helicopter rotor
blade disruption of the UHF signal, causes this problem. We
could not believe it: On the ground, the repeater picked up the
helicopter P5, but as soon as the blades started revolving, it would
begin to chop up and quickly became P2. Lesson learned: Your
best reception from helicopters and most likely airplane s is
almost always direct from aircraft to ground.

Your ground antenna should not be a high-gain collinear,
white fiberglass, major-gain antenna . This type of antenna cre
ates a major null off the tip, and you already have a major null
off the tip of the aircraft antenna. Two major nulls lead to ter
rible reception, even though you can see the aircraft or heli
copter circling overhead. Switch over to a simplex quarter-wave
whip , or better yet, a weak signal loop antenna, and you will be
surprised how much the nearby aircraft signal will improve.

When the aircraft flies directly overhead, you will notice that
the received signal gets progressively worse. This is not caused
by signal reduction from the vertical antenna tip null, but rather
because of multipath signal cancellation when the aircraft is so
close . There are out-of-phase signals coming in from cars, trees,
and buildings around you. Ifyou want your best demonstration
from the aircraft , tell them specifically not to fly overhead, but
rather to do a lazy circle a half-mile away!

If you have the capabilities of a beam and rotator, it will
extend the range at which you can pick up the distant aircraft.
Typical 20-watt, 70-cm range from quarter-wave vertical to
quarter-wave vertical is about five miles. As soon as the air
craft dips behind a hill, your ATV signal will disappear. If you
switch from your base vertical to a vertical beam, you will hold

:::== = = 1:::::1"1

Having a videotape
running will also keep
your camera from shut
ting off automatically.

For helicopter instal
lations where there
may be a forward-look
ing infrared (FUR)
unit in place feeding an
onboard VCR, check
with the aircraft
mechanic to see if you
can tap off the VCR for
your ATV camera
input. This can give you
some exciting video, including infrared, zoom, wide-angle
color, camera graphics, altitude, and anything else that may be
displayed on the cockpit computer screen.

Ifyour helicopter is part of a public-safety agency fleet , I sug
gest that you do not tie into their audio system. You can inad
vertently repeat-out headset audio, which is not permitted in
the amateur service. Our local city flies with no audio, and all
of our intercommunication from ground to air and back again
is carried over our local ham repeater frequency or on the local
ATV simplex coordination frequency.

Before taking off, test the ATV system on the ground . Ifyou
use a down-converter or the little ICOM R-3 handheld, you
must be separated by at least 1000 feet, or you will swamp the
receiver and could mistakenly assume that there is something
wrong with the transmit video. The overload will cause the pic
ture to look scrambled. To compensate for this, remove the lit
tle antenna, and the picture will come in fine.

As a good test to see how an ATV picture will look, use the
little ICOM handheld with no antenna, separated from the air
craft by about 100 feet. If you still hold on to a P5 picture, you
are all set.

Double check that the aircraft is going to transmit on a sim
plex ATV frequenc y, such as 426.250 MHz. Many areas of the

Excellent ATV
reception from a
mobile ground
station using
horizontal loops.
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The ATV antenna, in the white radome, mounted on the belly
of the helicopter.

ATV picture of the ATN test pattern on the 1200 MHz band.

on to the aircraft signal to about 15 miles away. As soon as the
aircraft dips below a line-of- sight shot to your beam, however,
you will instantly lose signal.

This reduced range is because of the 6-MHz bandwidth of
the transmitted ATV signal, and although you might think you
can talk to the aircraft over the same distance at which you can
easily see it on ATV, not so. You will be talking 2-meter sim
plex to the aircraft 25 miles away, but you won't begin to see
any indicati on of its ATV transmit signal until it is 10 miles
away or less. Much of this range reduction is because ofthe air
craft simply being below line of sight.

I personally have seen ATV signals from a balloon comin g
in at nearly 100,000 feet altitude. While 100,000 feet up sounds
impressive, keep in mind that this is 20 miles straight up on a
perfect ascent. Your ATV aircraft is probably well below the
local buildings and tree line more than three miles out.

Minimum ATV range is actually good; it could allow sever
al different ham organizations to run emergency exercises on
ATV simplex without a city interfering with another city 10
miles away.

When you say city and ATV together, as mentioned above,=

always keep in mind that any city using ATV for its routine
aero activities is absolutely in violation of the rules. As volun
teers working with the city to give them a new tool in disaster

www.cq-vhf.com

preparation, nothing beats the capability of ATV . This is espe
cially true when the city may have a pilot who already has a
ham license and knows the difference between disaster prepa
ration and the illegal broadcasting of a car chase to his or her
watch commander. Of course, no ham would ever allow this to
happen on the ham bands, so I barely gave this proposition a
second thought. It just won't happen.

Finally, test your ATV capabilities every week on a regular
basis. Even a five-minute test is plenty to let you know that all
systems are up and running. If the local pilots are not hams-your
club needs to outfit an ATVer with a completely portable sys
tem that might use a telescopic whip stuck right next to the inside
of the windshield, running no more than 10 watts output for brief
periods to minimize RF radiation to everyone within the cabin.

I hope to see you in the skies soon! . •

SATELLITE SYSTEMS
For OSCAR
Automate Doppler Tuning & Antenna Steering

Uni-Trac 2000 "
• Automatically tunes your radio s, In REAL
TIME, to track the Doppler changes.

• Outputs steering data to your antenna
rotator to track a satellite across the sky.

• Includes custom Interface Cable to suit
your station equipment.

• Uses one "printer" port , no "serial" port.
• Uni-Trac 2000 with Interface Cable $260.

For WEATHER
Track sun-shine, clouds and hurric anes.

TimeStep Weather Systems
• Measure land & water temp in IR image s
• Standard APT/GOES "starter" systems
• 1.1 KM high Resolution systems for

NOAA HRPT and Feng- Yun CHRPT

VHF & UHF Filters
• Filters for 137 MHz through 2500 MHz
• Band Filters & ATV Channel filters
• Attenuate "out-of-band" interference
• Define your Vestigial ATV Sideband
• 2M Low Pass filter for OSCAR mode-J

Call , write or e-mail for details

•
. . Shipping FOB Concord MA I VISA I

Prices Subject To Change Without Notice -

SPECTRUM INTERNATIONAL, INC.
• P.O. Box 1084, Dept. V

Concord, MA 01742 USA
Phone 978-263-2145

Fax 978-263-7008
spectrum@spectrum-intl.com
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From Solar to Satellite (from page 14) ----------------------

Look who's on TV! Jason 's helmet mounted ATV cam lets oth
ers see his perspective on the bicycle.

All bands, all modes thatfit in a small bag! Notice the headset
on top of the bag and the PIT handlebar switch in the lower

right of the picture.

can be found for sale on the Delorme website <http://www.
delorme .com> as well as on eBay. It does not have a screen or
any type of input device . It looks like an overgrown yellow hock
ey puck and has a single pigtail ending in a DB9 connector.
Originally, it was designed to be connected to a computer ser
ial port to run with Delorme mapping software. However, fol
lowing the simple modifications from a website written by Gary
Barg holz, N9UUR (see <http ://home.wi.rr.com/n9uur/
delorme.html» , I was able to utilize this GPS for APRS duty
on the bicycle. The GPS mounted on the back of the bicycle
fed the NMEA GPS strings (including current speed, average
speed, height above sea level, and current latitude/ longitude);
to my THD7 , which then broadcast this information on the VHF"
APRS RF network on 144.390 MHz.

With the advancement of APRS to use the internet in the past
few years, RF stations can now be fed to the internet! A fellow
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. \
The mobile shack. Battery/solar-pan el voltage as well as cycle
computer on the left, FT-8I 7 in the middle with the Kenwood
VCHI SSTV converter under it, and the THD7 APRS- enabled

HT on the left.

Jason posing with an unidentified Delorme staffmember in the
Delorme headquarters in Freeport Maine. Eartha, the largest

spinning globe in the world, is behind them.

club member, Andre w Brown, NIWTQ, set up a TCP/IP APRS
gateway for me, so I was able to have my position gated to the
internet as I was traveling on my bike tour, which provided my
family and non-APRS ham friends with the ability to see exact
ly where I was during most of my trip.

Becau se I use the Delorme products, I thought it would be
neat to stop at the Delorme map headquarters in Freeport ,Maine.
I thought it would be fitting to get a photo of myself with one of
the Delorme employees, because I was using and promoting their
GPS on the bicycle. Because everyone wanted to come outside
and examine my bike, I ended up with several great photos .

SSTV
My shack on wheels contains a small SSTV (slow scan tele

vision) station for VHF and UHF. Utilizing the Kenwood VC-
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Is Your Interest Piqued?
Are you interested in portable operations, alternative power,

creative antenna solutions, or building your own bicycle, tricy
cle, golf cart, airplane, canoe, or pedestrian mobile station? If so,
you can find hours of reading from the following ham groups:

HFPACK , the HF portable group <http://www.groups.
yahoo.com/hfpack> is an amateur community based on the ideals
of working stations outside of the typical shack, via the promo
tion of portable operations. The primary focus is HF activity.
However, with almost 3000 members there are plenty of folks
willing to share information on a wide variety of topics.

BMHA, the Bike Mobile Hams of America <http://www.lafe
tra.com/bmha/> is an amateur group dedicated to the promotion
and growth of the bicycle mobile operator. Tricycle, mountain,
road, hybrid, and recumbent cycles make up this group. A large
amount of VHF-related information is available, from battery
and GPS technology to antennas and radio placement. The
BMHA membership is $10, and members receive quarterly
newsletters pertaining to ham cycling news all over the world.

HI communicator with the THD 7 HT, I was able to snap pho
tos as I pedaled and send them via simplex or over the local
repeater to hams all over the state and northern New England.
The VC-H1 is a neat unit, which has a whole host of SSTV
functions as well as the ability to double as a speaker micro
phone. The VC-H l allowed me to send and receive SSTV
images . It has a built-in LCD screen for image viewing, a ten
image memory for saving "good" photos, and a camera built
right into it! Power is provided via AA batterie s or a 6-volt reg
ulator. For those who are interested in portable SSTV, you can't
go wrong with the VC~Hl. It is a very nice unit. More infor
mation about the VC-Hl, including a great review ofthis prod
uct, was in the April 1999 issue of CQ VHF. I highly recom
mend your reading it.

ATV
The ATV (amateur television ) system on the cycle has brought

a great deal of enjoyment, especially to non-hams when I demon
strate the system at local hamfests. Who can resist seeing one
self on TV? The bicycle is equipped with a 1.5-watt PEP 437
MHz ATV transmitter and a weatherproof black-and- white
camera, which is mounted on my cycling helmet. This placement
of the camera is designed to capture what I see as I pedal down
the road. A GPS overlay board rounds out the station, allowing
me to pull the same GPS data that I use for the APRS system to
be "overlaid" on the image I transmit on ATV. Therefore, hams
are not only able to see what I see, but also to get the added infor
mation of my current speed and direction. While limited in range
with the low power, this system performs remarkably well on
the road, generating viewable images out to about a half-mile
from my location with simple vertical antennas.

&IN1RWY bicycle mobile listening"
The primary radio on the bicycle is the Yaesu FT-817. This

5-watt, 1.8---440-MHz radio has swept the nation by storm, and '
for me it is a very exciting rig. When the radio is not on the
bicycle, it is either in my backpack or in the shack. The rig is
in use constantly, and it is one of my favorites. Interna19 .6-volt
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batteries as well as external power make this all-mode, all-band
radio quite a package. This rig provides all the primary voice
communications for the cycle, from talking to locals on FM
repeaters and simplex , to working some fellow HFPACK mem
bers on HF (see sidebar for more information on HFPACK), to
chasing DX on the satellites. One of my best memories to date
was a five-way mobile QSO that I had on one of the local
repeaters. Stations were kayak mobile, pedestrian mobile, bicy
cle mobile , and, of all things, island-ferry mobile . Everyone
was out and about enjoying the sunny afternoon.

HF Mobile?
I would not be doing the bike justice if I did not mention the

HF station that is on board. HF communication is accomplished
via the Yaesu FT-817 to a combination of Lakeview Hamsticks,
which are monoband HF antennas. With 2.5 to 5 watts of RF
on HF, I.have worked all over the world on 17 and 20 meters.
The trailer and bicycle are electrically grounded together, which
is needed because dragging radials is out of the question!
Photos, links, and more information about other portable and
bicycle HF operations, including mine, are available on my
website, <http://www.nlrwy.com>.

"Can you talk to the moon
with that thing?"

This question was asked during my last bicycle tour, and while
I did take the time to explain that it was not possible to work
EME (earth-moon-earth) with the station, I could talk to a few
satellites. Having the trailer allowed me to carry some stuff that
would not have been possible otherwise . One such item was my
satellite radio system, the FT-817 mounted on the handlebars of
the bike, my Palm PDA for pass prediction data and logging, and
an Arrow Antenna 146/437-10 (<http://www. arrowantennas.
com/146-437.html» . This antenna uses three elements on 2

L1Iiii/iijiM/;;.Ll,d WorJdPack 11
... NOW FOR ALL .

MOBILE RADIOS

800-206-011 5
www.powerportstore.com

arrowantenna. com arrowantennas .com
arrowantenna.com arrowantennas .com
arrowantenna.com arrowantennas.com
ArrowAntenna.com

arrowantenna.com arrowantennas .com
arrowantenna.com arrowantennas.com
arrowantenna.com arrowantennas.com
ArrowAntennas.com

I arrowantenna.com arrowantennas.com
arrowantenna.com arrowantennas.com
arrowantenna.com arrowantennas.com
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PIT and single-ear boom microphone combination from the
KR8L design.

Arrow Antennas model 146/437-10WBP antenna. (Photo
courtesy Arrow Antennas) ..

meters and 10elements on 70 em.It is a portable beam, designed
to be hand operated , and is standard for working UO-14 and
AO-27 FM satellites out in the field. With this antenna I have
worked all over the U.S. and Canada with as little as 2 watts.
With roughly four "good" passes a day, it gives me plenty of
opportunities to talk to someone in a new grid square and to
make some new friends. If you attempt to work satellites from
your bicycle, I should mention that I did get a lot of strange
looks from passing cars as I sat on my bike waving around what
appeared to be a long stick, and from their perspective, talking
to myself.

Hands-Free Operation
Depending on the road surface, steering a recumbent cycle

can be tricky. Trying to steer with one hand while holding a
microphone with the other can be dangerous. Having experi
enced an unscheduled off-road adventure through a ditch first
hand, which ended up with me on my side and the bike on top
of me, I decided that I needed a hands-free way of using the
radios. A search through some of the past messages on the
HFPACK e-mail group provided my solution . Following the
modifications established by Bill Parmley, KR8L (AT&T head
set interface for the FT-8l7; see <http ://www.srv.netl-kr81J>).
I was able to utilize a $5.00 cell-phone headset to mate with the
FT-817 for all my communication needs .

With no microphones to grab or drop while pedaling and
good audio reports on FM as well as SSB, it was a welcome
addition to the system. A small PTT thumb switch mounted
on the right handlebar allows me to activate the headset with
out even moving my hands from the handgrips. The only draw
back I found with this headset was the excessive wind noise
generated when I was traveling over 18 MPH on the bike. A
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small bit of microphone foam from RadioShack quickly
solved the problem.

Fun with Fitness
Riding a recumbent bicycle is a very pleasant and relaxing

experience. Even without ham gear, riding a recumbent bike
takes about a day to get used to, but once people do, most
swear never to ride an upright bike again. For me, the ability
to ride 20-30 miles at a stretch without any pain or discom
fort is pure heaven. The added ability to take in the world
around you from sitting in a seated or reclining position is a
bonus. You almost forget that pedaling the bike is exercise,
because it feels so natural.

One of the questions I am asked most often is "How much
does it all weigh?" Between the trailer and the extra weight of
the radio gear on the bicycle, the whole package weighs about
135 pounds . It does make for some very slow hill climbing and
some very fast descents, but it's worth it. I have pedaled sev
eral60+-mile days with this station and averaged about 13miles
per hour fully loaded. Last year I ended up with just under 1000
miles on the bike in five months. This year it looks as though I
will have just over 2000 miles in the same time period.

Because of the amateur radio recumbent bike riding, I have
lost weight, decreased my cholesterol levels dramatically, and
gained a lot of muscle as well as cardiovascular strength. In addi
tion, I have met many new ham friends on the air while chasing
DX, playing with SSTV, talking to friends on the local repeaters,
and adding traffic to the APRS networks-all on my recumbent
bicycle. Who says exercise and ham radio don't mix?

Special thanks goes to Dave Atwood of Stillwater Recumbents
<http://www.stillwaterrecumbents.com> for taking the time to
educate me and get me on one of these fantastic bicycles . •
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By Dr. H. Paul Shuch,* N6TX

DR. Sl::TI'S STARSHIP
Searching For The Ultimate DX

73, Paul, N6TX

Small amateur radio telescopes such as this one are springing
up in backyard gardens all around the world as part of the
Project Argus all-sky surveyfor signals ofintelligent extra-ter-

restrial origin. (SETI League photo)

Before its fund ing was terminated by Congress in 1993,
NASA's two-tined SETI (Search for Extra-Terrestrial
Intelligence) program relied on a pair ofdistinctbut com

plementary research elements: a targeted search of nearby Sun
like stars , and an all-sky survey for interesting signals of
unknown origin.

The former , which involves aiming at likely candidate stars
for long periods of time, is well suited to large , steerable dishes
with their narrow beamwidths and high sensitivities. Frank
Drake 's Project Ozma effort of 1960, which we discussed in ~he

summer issue of CQ VHF, was a targeted search, concentrating
on two nearby sun-like stars for evidence of technological life.

It was a sensible way to launch modem SETI. After all, if we
guess right as to which stars constitute likely candidates, the
targeted search will provide us with the greatest l~k~lihood of
immediate success. However, we know of only a limited num
ber of relatively nearby candidate stars .Thus , concentrating our
search in their direction may cause us to miss an equally good
star of which we happen to be unaware.

An all-sky survey, on the other hand, makes no a priori
assumptions as to the most likely direction to explore. The sky
survey seeks to sweep out the entire sky as seen from a given
location. No antenna tracking is required because it is the entire
sky, rather than individual stars, which we scan . While targ~t-

search antennas must constantly be moved, sky-survey radio erate size. Smaller antennas can see more sky within their beam
telescopes are operated in what is called drift-scan, or meridi- patterns, but have less gain . We achieve reasonable sensitivi
an transit mode. It is the Earth's rotation which turns them. ties through digital signal processing, but the antennas need to

The best known of all the all-sky surveys was conducted for scan for extremely long periods of time. The sky-survey
a quarter of a century from the Big Ear radio telescope, built by approach thus seems ideally suited to the co~~nity of rad~o
the late Dr. John Kraus, W8JK, at the Ohio State University amateurs and microwave experimenters. Th is IS the area III

radio observatory. That telescope sadly is gone now, an histor- which The SETI League is concentrating its efforts, through our
icalloss which will be the subject of a future column. own Project Argus all-sky survey.

NASA's late targeted search was resurrected by the non- The two strategies, targeted search and all-sky survey, are
profit California-based SETI Institute (a group of professional entirely complementary. The former stands the best chance of
radio astronomers, not to be confused with the 1300 radio ama- detecting incidental radiation from other radio-using civili~a
teurs in 60 countries who make up the grass-roots SETI League). tions inhabiting nearby worlds. The latter is ideal for detecting
Their Project Phoenix search hires time on some ofthe world's powerful beacons being transmitted by advanced civilizat~ons
finest radio telescopes, such as the 305-meter diameter Arecibo in distant comers of the galaxy. Between them, the two tmes
dish in Puerto Rico, and the 76-meter wide Sir Bernard Lovell stand the greatest chance of catching that elusive fish in the cos
telescope at Jodrell Bank, Cheshire, UK. With them, our col- mic pond. While the professionals continue to train their great
leagues survey the 1000 nearest Sun-like stars, all within about telescopes on specific targets, hundreds of amateur astronomers
200 light years of Earth. If we have nearby neighbors, Project around the world together are seeing in all directions at once ,
Phoenix is likely to detect their radio pollution. However, so that rio direction on the sky shall evade our gaze .
because large antennas have quite narrow beamwidth, they see It doesn't take a rocket scientist. You too can make a differ
only a small portion of the sky (perhaps one part in a million) ence by becoming a part of Project Argus, the reincarnation of
at a given time. Despite their super sensitivity, their narrow NASA's all-sky survey component. For more information on
beamwidth could cause them to miss the mark. how you can become involved, please contact me at my e-mail

That's where amateur radio astronomers, wit~ their modest or postal address listed with this column.
systems in the back garden, can make all the difference. The To paraphrase the American poet Robert Frost . . .
sky-survey component is best performed with antennas of mod- ~~ Two paths to the stars diverged, and I-

I chose the one that NASA let die,
And that may make all the difference.

A Fork in the Road

"Executive Director, The SET! League, Inc.,
<www.setileague.org>
e-mail: <n6tx@setileague.org>
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DJ·S40T 440 MHz
Pocket HT
Our Gen2 pocket transceiver packs
a powerful punch!
• 100 Memories
• Up to 1 watt output, 500 mw on AA batteries
• Uses AA batteries, optional battery

pack or external De
• Covers 420 ~ 450 MHz
• CTCSS encode + decode
• SMA antenna and connector
• VFO and Memory scan modes
• Hidden speaker produces loud, clear audio
• Wide choice of accessories
• Low Ali nco price!

IHC 20 glass suction-cup mount
Extension BNC suction mount keeps
your antenna inside but against the
glass for a true "window on the
world." For mobile or base use,
includes 6 feet of RG-58U cable.

IHMM3 Magnetic Scanner Antenna
BNC connector, just 13.5 inches high. Powerful rare-earth mag net,
9 feet of RG-174 cable. Receives 100 ~ 1200 MHz, can transmit
on 2m, 440~ 450 MHz and 82~ 896 cellular frequencies. Also
-available with Motorola-style antenna connector.

www.AlINCO®c
Distributed in North America byAIDC Amateur Distributing LLC • 23
Specifications subjectto change without noticeor obligation. 'Dlg lt~1 • ulreatleast twosimilarly equipped transceivers.
Digilalmode Is compatible withAlinco DR·135/435T mobile transceivers equipped wilh EJ-40U digital communications board. Digital mode may not be
legal in some countries. See FAQondigital at www.alinco.com. Products intended for useby properly licensed operators. Permit requiredfor MARSuse.

DJ·596T VHF/UHF Dual-band HT with Digital VoicripUon*
Loaded with features! The breakthrough design supports optional digital voice communications
and you can easily switch the unit between analog and digital modes!

• Full 4.5 watts output VHFj4w UHF • Full 2m and 440 band coverage
• Powerful NiMH battery • Accepts 6 ~ 16 VDe direct input
• 100 memories in any combination of VHF or • Th ree scan modes

UHF channels • Illuminated keys and display
• Direct frequency input from keypad • Wide and narrow FM modes
• Each memory capable of "odd split" operation. • 10 autodial memories
• Alphanumeric channel labels • Theft alarm feature
• CTess and DeS encode-decode plus tone bursts • Optional EJ-43U Digital Voice Board!*

IHC 19 car window mount
BNC connectors, window mount,
sets up in just seconds!

Try the OJ-596 dual bander that can communicate in analog or optional digital modes!
Check out the powerful OJ-196/296/496 monoband units. Pick up the "Gen?" OJ-540 pocket
HT. No matter which you choose, you'll get a transceiver that's rugged, easy to program and
built for years of dependable operation. You expect more value from Alinco and we deliver!

These sturdy, full-featured monobanders are
priced low andready to go!
• 5 watts DJ-196j 4 watts DJ-296 and DJ-496
• Long-lasting NiMH battery
• 40 memory channels
• Keypad frequency input
• CTess and Des encode-decode
• Alphanumeric display
• 13.8 VDe direct input
• Wide and narrow FM modes
• Illuminated keys and display
• Autodial memories
• S-meter

Y Great Accessories for Alinco and other radios!orse. Iron Horse antennas and accessories extend the use ofyour transceivers and scanners.
BHe connections make it easy to take your HT mobile for BIG signals in and out!

IHMM210 Compact VHF/UHF
Magnetic Mount Antenna

BNC connector, 9 feet of RG-174 cable and a
powerful magnet. Less than 20 inches high, SWR
less than 1.5:1 throughout either band. Max
~WfVHF; 25w UHF.



Triband (144/220/440 MHz)
Receives 2 frequencies
simultaneously even on the
same band
0.1 ...1300MHz high-frequency
range AX (B band)

FM/FM-W/FM-N/AM
pius SSB/CW receive
Bar antenna for receiving
AM broadcasts
Special weather channel RX mode

435 memory channels, mUltiple
scan functions

7.4V 1550mAh lithium-ion battery
(std.) for high outpue and extended
operation
16-key pad plus multi-scroll key
for easy operation

Built-in charging circuitry for battery
recharge while the unit operates
from a DC supply

Tough construction: meets MIL-STD
810 C/D/E standards for resistance
to vibration, shock, humidity and
light rain

Large frequency display for
single-band use
Automatic simplex checker

Wireless remote control function

Battery indicato~
Internal VOX

MCP software
"Specifications subject to change without nollce."
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AMATEUR RADIO PRODUCTS GROUP
3975 JohnsCreekCourt,Suwanee, GA 30024
P.O. Box22745, LongBeach, CA 90801 -5745,U.S.A.
CustomerSupport: (310) 639-4200 Fax: (310)537-8235
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KenwoodInformation
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