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ID-RP4000V (70cm Digital voice module)

Up to 4 modules can be connected to 1 ID-RP2C

CONNECT TO THE INTERNET
AD-STAR digital voicenetwork
createsapropagation-independent
worldwideamateurradio network
with D-STARdigital voice repeaters
via theInternet.
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Meet the future of amateur radi o, today. D-STARrepeater sy§t

around the the country. Jump in! Visit your favon'(
D-STAR forum: www,icomamerica.co
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PORTLANO,OR
11705 s.w. Pacific Hwy.
97223
(503) 598-0555
(800)854·6046
Leon, W7AO, Mgr.
Tigard-99W exit
from Hwy. 5 & 21 7
porlland@hamradio,com

- ----
ANAHEIM, CA
(Near Disneyland)
933 N.Euclid St., 92801
(714)533-7373
/800)854·6046
Janet, KL7MF, Mgr.
anaheIm@hamradlo,com

BURBANK,CA
1525 W, Magnolia BI., 91506
(818)842-1 786
(800) 854·6046
Eric, KA6IHT, Mgr,
Magnolia between
S, Victory& Buena Vista
burbank@hamradlo.com

OAKLAND,CA
2210 Livingston St. , 94606
(510)534-5757
(800)854·6046
Mark, WI7YN, Mgr.
1-880 at 23rdAve. ramp
oakland@hamradio.com

SAN DIEGO, CA
5375 KearnyVillaRd., 92123
(858) 560-4900
/8001 854·6046
t om, kM6K, Mgr.
Hwy. 163 & Claremont Mesa
sandiego@hamradlo,com

ATLANTA, GA
6071 Buford Hwy., 30340
(770) 263-0700
(800)444·7927
Mark, KJ4VO, Mgr.
Doraville, 1ml.no. of 1-285
atlanta@hamradlo ,com

PHOENIX, AZ
1939 W. Dunlap Ave.,85021
(602)242-3515
(800)444·9476
Gary, N7GJ, Mgr.
1ml. east of 1-17
phoenix@hamradlo,com

NEW CASTLE, DE
(Near Philadelphia)
1509 N. Dupont Hwy., 19720
(302)322-7092
(800) 644·4476
Rick, K3TL, Mgr.
RT,131 /4 ml., So. 1-295
delaware@hamradio,com

DENVER,CO
8400 E, IliffAve, #9, 80231
(303) 745-7373
(800)444·9476
Joe,KD0GA, Co-Mgr.
John N5EHP, Co-Mgr.
denver@hamradlo.com

SUNNYVALE,CA
510 LawrenceExp. #102
94085
(408)736-9496
(800)854·6046
Dan, K6DN, Co-Mgr.
Howard, W6HOC, Co-Mgr.
So. from Hwy. 101
sunnyvale@hamradio,com

WOODBRIDGE, VA
(NearWashington D.C.)
14803 Build America Or.
22191
(703)643-1063
(800)444·4799
Steve, W4SHG, Mgr.
Exit 161 , 1-95, So. to US 1
vlrglnia@hamradio.com

SALEM, NH
(Near Boston)
224 N. Broadway, 03079
(603) 898-3750
(800)444·0047
Chuck, N1UC, Mgr.
Exit1, 1-93;
28ml.No. of Boston
salem@hamradio .com
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IC-V82 2MTransceiver

2M @ 7W • Optional D-STAR
ormat digital operation features

include callsign calling, up to 20
character text message, & position
exchange" • CTCSS/DTCS encode/
decode w/tonescan - Also available
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IC-2720H Dual Band Mobile

• 160-6M @ 200W • Four 32 bit IF-DSPst 24 bit
AD/DA converters ' Two completely independent • 160-2M' @100W ' 32b it IF-DSPt 24 bit AD/DA
receivers ' t40dBm 3rdorder intercept point converter ' Selectable IFfiltershapes for SSB& CW

• \ I • Enhanced Rx performance ,..\ , ,
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• 160-6M • 100W • Adjustable SSB TX bandwidth ...\ , ,
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kHzto60MHz · Quiet,triple-conversionreceiver- 32 : ICOIll£'
bit IF-DSp · LowIMDroofing filter· 8Channel RID - .....i£6~t
TXmemory - Digital twinpassband tuning ' Auto or
manual-adjust notch with 70 dBattenuation
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LINE OF SIGHT
A Message from the Editor

Are You Someone's Hero?

S
ometimes on our life ' s journey we
experience a set of circum stances
that lead to a wonderful conclu­

sion. Such was the case for my wife,
Caro l, W6CL , and me as we journ eyed
home from the AMSAT Sympos ium this
October.

On our trip home we were scheduled
on a flight out of Denver that was ove r­
booked. We volunteered to be bumped
and subsequently ended up on the next
Tul sa-bound flight , which necessitated
our having to go to a new departu re gate.

After arr iving at the gate, we sat down
and imm edi ately began overheari ng a
co nversation between two men beh ind
us. One man was being friendly and ask­
ing the other man why he also was trav­
eling to Spokane, Washington. The other
man stated that he was scheduled to give
a lecture at a co mmunity co llege on
Tu esday on repa iring the Hubble tele­
sco pe while in space.

The mention of that topic caught the
attention of both Carol and me. I turn ed
around and looked at the man who was
talkin g about his being an astronaut and
then aske d him his name. He told me who
he was: Dr. Story Musgrave . I ide ntified
myself as an amate ur radio opera tor and
then told him that Carol and I were on our
way hom e from a sy mpos ium in Sa n
Francisco where we had met astro naut
Bill McArthur. I then asked him if he was
a ham radio operator, because, as we
know, almos t all U.S . astronauts today do
obtain their ham radio licenses.

Dr. Musgra ve stated that while he was
not a ham radio opera tor, he had flown
on STS 5 1F with Ton y England,
W00RE, a name that immediately res­
onated with Carol and me because Tony
is a hero in the ham radio co mmunity for
being the seco nd ham radio operator to
co mmunicate from space (the first was
Owen Garriott , W5 LFL).

During our all-too-brief co nversat ion,
Dr. Musgrave was an extremely grac ious
and unassuming person . As it is, he is one
of the most accomplished astro nauts,
having flown on six missions, including
each of the shuttles, during his 30-year
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career with NASA. Along with being a
very fancy mechanic, he is also a surgeon
and a poet , to name j ust a few of his
accomplishments .

Eve n so, as with so many other astro­
naut s, Dr. Musgrave recogn izes that he
has taken on hero status in the heart s of
so man y of us around the world. As such,
he patientl y takes time be engage in co n­
versa tions with total strange rs. Such was
the case with Carol and me.

Thi s was also the case with astronaut
Bill McArthu r. When we met Bill at the
sympos ium, he could not have been more
grac ious to us and to the others with
whom he conve rsed ove r the wee kend.

In a co nversatio n I had with Lou
McFadin, W5DID, while at the sympo­
sium, he told me that he was so glad that
Bill was a part of the sympos ium because
he had been tellin g people about Bill ' s
gracious manner for a long time. He stat­
ed that now others co uld see Bill ' s unas­
suming manner for themselves. I readily
agreed with Lou ' s assess ment of Bill.

Dr. Musgrave and Bill are true heroes
because of their accomplishm ents. More
than the ir accomplishments, however,
they share their heroic adve ntures with
young peopl e by being involved with
youth and young adults .

All of this co mme ntary about Dr.
Musgra ve and Bill McArthur is leadin g
me to ask my opening quest ion : Are you
sornebody 's hero?

My work as a United Methodist min­
ister has reinforce d for me the fact that
we are living in a wor ld that often is lack­
ing in true heroes and role models for our
childre n. Too often, today' s children are
produ cts of broken and dysfunctio nal
homes. As a result , these childre n know
very few adults who serve as role mod­
els, let alone heroes.

Th is void of heroes has to be till ed in
some way. Unfortunate ly, too often this
void is filled by those of less than desir­
able reputations, which only exacerbates
these children's situat ions.

Here is where we as hams need to step
in as role models and heroes for those
childre n with whom we ca n have a posi-

tive influ ence. We can beco me these role
models and heroes through a variety of
different journeys . Th e eas iest way is to
invite childre n and youth to our amateur
radio club meetings.

A more invo lved co mmitment may be
by way of volunteering at a local schoo l.
For exa mple, your schoo l might have an
opportunity where you can have lun ch
with one or more of the stude nts via a pro­
gra m called "lunch buddi es." You might
also volunteer to be a teacher ' s aide for a
sc ience teacher.

Agai n, as a mini ster, I wo uld also
encourage those of you who are involved
in your place of wors hip to volunteer to
work with your youth department. Your
priest, mini ster, or rabbi would be most
plea santl y surprised to know of yo ur
interes t in wor king with your congrega­
tion ' s youth.

If your interest is in small satellites, you
might also be interested in voluntee ring
for a program that professor Bob Twi ggs,
KE6QMD, announced at the AMSAT
Sy mpos ium. Bob spoke of Stanford
Universi ty 's Small Sa tellite Program and
how it has received a gra nt of $500,000
to be spent over the next three yea rs in
developing and nurturing graduate stu­
dent s in their work on small sate llites .
Bob indi cated that he will be needing
mentors from aro und the country to work
with these stude nts and that it is possibl e
to receive travel remuneration for your
work as a mentor. If you are interes ted in
ass isting Bob , the n co ntac t him at
<bob. twiggs@standford.edu>.

Few of us can be heroes on the level of
Dr. Musgrave or Bill McArthur. How­
ever, eac h of us can answe r our indi vid­
ual ca lling to be a hero to someone-or
eve n to a number of young peopl e.
Therefore, I urge eac h of us to co nsider
j ust how we might be that spec ial hero to
those whom we can intluence.

If you have a story to tell about being
a hero to some young peopl e, please let
me know about it. If it has a VHF spin to
it, you might lind it publi shed in a future
issue of this, your magazine.

Until the next issue .. . 73 deJoe, N6CL

Visit Our Web Site
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Maldal AX·95 DUAL-BAND 2M/440MHz W/FOLD·OVER
Gain &Wave: 2M 112 wave center load 3.3dBi 0 70cm 518 wavex25.8dBi 0 Length: 38' 0 Conn:PL·259 0 MaxPower: 60W

Maldal AX·75 DUAL·BAND 2M/440MHz W/FOLD-OVER
Gain&Wave: 2M 112 wave center load 3.2dBi 0 70cm 518 wave x 25.7dBi 0 Length:30" 0 Conn: PL·259 0 MaxPower: 60W

'aldal EX·107RB IEX·107RBNMO DUAL·BAND 2M/440MHz
Gain&Wave: 146MHz 2.6dBi 112 wave 0 446MHz4.9dBi 5/8wavex 2 0 VSWR: 1.5:1orless 0 Length:29°
o Conn: EX-107RBPL-259 0 EX·107RBNMO NMO style 0 Max Pwr: 100W

ET SBB·71 SBB·7NMO DUAL·BAND 2M/440MHz W/FOLD·OVER
Gain&Wave: 146MHz4.5dBi618 wave 0 446MHz 7.2dBi 518 wavex 3 0 Length: 58"
o Conn: SBB·7PL·259, SBB-7NMO·NMO style 0 Max Pwr: 70W

CQMET B·10 I B·10NMO DUAL·BAND 2M/440MHz
Gain&Wave: 146MHz OdBi 114 wave 0 446MHz 2.15dBi 112 wave 0 Length: 12"
o Conn: B-10 PL-259 ,B-10NMO· NMO style 0 Max Pwr: 50W

•
CQMET SBB·21 SBB·2NMO DUAL-BAND 2M/440MHz
Gain&Wave: 146MHz 2.15dBi 114 wave 0 446MHz 3.8dBi 518wave center load 0 VSWR: 1.5:1 or less 0 Length: 18"
o Conn: SBB·2 PL·259 0 SBB·2NMO NMO style 0 Max Pwr: 60W

Maldal AX·50 DUAL-BAND 2M/440MHz
Gain&Wave: 2M 114 wave 0 70cm 5.0dBi 9/8wave 0 Length: 21 " 0 Conn: PL-259 0 Max Power:60W

cQMET SBB·1 I SBB·1NMO FLEXIBLE DUAL-BAND2M/440MHZ W/RUBBERIZED ELEMENT
Gain&Wave: 146MHz1.7dBi1/4 wave, 446MHz 2.15dBi1/2wa~e 0 Length: 16" 0 MaxPwr: 60W
Conn: SBB·1 PL·259, SBB-1NMO: NMO type

cQMET SBB·51 SBB·5NMO\.,DUAL·BAND2M/440MHz W/FOLD·OVER
Gain and wave: 146MHz 3dBi 112 wave 0 446MHz 5.5dBi 518 wave x2 0 Length: 39"
o Conn: SBB-5PL-259, SBB-5NMO· NMO style 0 Max Pwr: 120W.......-...-----------------~---

cQMET M.24 (M/B/S) 2M/440MHZ DUAL-BAND MAG MOUNT Gain: 1.714.1dBi 0 Lepgth: 19.5" 0 MaxPwr: 80W
Coax Length: 12' 0 Connchoices: M·24MPL·259,M·24B BNC, M·24SSMA

CA.2X4SR DUAL·BAND, SUPER WIDE-RANGE 2M/440MHZ W/FOLD·OVER
Gain &Wave: 146MHz 3.8dBi 518 wave 0 446MHz6.3dBi 518 wavex 3 0 Length: 40" 0 Conn: PL·259 0 Max Pwr: 150W
2:1 VSWR: 140·160MHz and 435-465MHz 0 OneAntennaforoperating on Amateur and EmergencyServiceFrequencies
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CNN5P Goes To GP5L 2006

Members of the Central Nebraska Near Space Program (CNNSP)
attended this year's Great Plains Super Launch, Amateur Radio High
Altitude Ballooning is KC0MWM's passion in ham radio, and here he
tells the story of the group's experience at GPSL 2006 ,

By Roger Hammond, * KC0MWM

Filing the CNNSP balloon, left to right, are Caleb; Jack, WYHF; Roger, KCHMWM ;
and Jeff, KHJLR.

This year ' s Great Plain s Super
Launch, GPSL 2006, was held in
Hutchinson, Kansas. It has becom e

an annual event for ARHAB (Amateur
Radio High Altitude Ballooning) with a
conference on Friday and balloon launch
on Saturday. This year's GPSL was orga­
nized and hosted by Zack, W0ZC, of
Project: Traveler. This was our second
year of attending a GPSL. Six of us made
the trip from Grand Island, Nebraska .
including Jack , WY0F; his wife Anne;
Jeff, K0JLR ; Caleb; my wife Arlene ; and
me, Roger, KC0MWM. We all are part
of a group I started know n as CNNSP
(Central Nebraska Near Space Program).

My whole purpo se in beco ming a ham
was because of this aspect of ama teur
radio. I had read an article about
MABEL-I , the Michigan Area Balloon
Experimental Launch, and thoug ht this
sounded like a chall enging and interest­
ing hobby to get into. If you have any
interest in science, weather , and elec­
tronic s, and enjoy designing and build­
ing, this is the hobby for you. It' s been
said that this is the poor man' s space pro­
gram . With a latex meteorological bal­
loon and a tank of helium, you can trans­
port your electronic payload(s) to the
stratosphere, or that area of our atmos­
phere called near space.

We flew our first near-space mission
in May 2005 with help from another
Nebraska group, NST AR (Nebraska
Stratospheric Amateur Radio), out of the
Omaha area . We're one of the new kids

*2420 Vandergrift A venue, Grand Island,
NE68803
e-mail: <kcOlllwlII@arrl.net>
web: <www.cnnsp.org>
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on the block with regard to ARHAB , and
we were looking forward to flying our
seventh mission at GPSL, designated
CNNSP-07 .

The Conference
The trip from Grand Island, NE to

Hutchinson, KS is about a 4 t/2-hour
drive. We decid ed to travel in a convoy
and hit the road at around I I AM. We
kept in contact with the local repeat ers
unti l they faded and then switched to a
UHF simp lex frequency we all had
agreed upon forthe remainder of thejour­
ney. We managed to keep a QSO going
among the six of us for the majority of

the trip , commenting about the scenery
(cornfields) and vario us other things
along the way . We arrived in Hutchin son
with plenty of time to wind down before
meetin g everyone for dinner at the hotel
that evening.

Friday was the GPSL 2006 confere nce.
Personally, I think there was a great
turnout. A numb er of ARH AB gro ups
from around the country were in atten­
danc e, including CAPnSPACE and Near
Space Ventures from Kansas City, Edge
of Space Sciences (EOSS) from Col­
orado, NearSys from Idaho, Oklahoma
Research Balloons (ORB) fro m Tul sa,
Taylor Universi ty from Indiana, and the
"Father of ARHAB," Bill Brown,

Visit Our Web Site



The tracking "crate " holding the Kantronics TNC and USB to serial adapter.

Screen shot of UI-View tracking the CNNSP main payload KCfJMWM-ll ju st before
the balloon burst.
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It was an interesting and thought-pro­
voking conference.

It was decided to use Lyon s-Rice
Municipal Airport for Saturday' s launch
based on Friday' s track predictions. This
location waschosen in order to avoid hav­
ing the payloads land in a populated area.
We all met for dinner Friday evening at
one of the local Mexican restaurants and
then returned to the hotel to make prepa­
rations for the next morning' s launch.

We arrived at the airport and immedi ­
ately began unpacking and getting things
ready to fill the balloon . Most of the
groups had already arrived and were in
the process of doing the same. We would
be flying two payloads, both with APRS
beacons, KC0MWM-11 and WY0F-11.
My payload, the KC0MWM-ll , consist­
ed of a Yaesu VX-2R tran sceiver,
TinyTrak3 module, a Garmin GPS-18
receiver, a digital camera , a Basic Stamp
11 microprocessor , and a 4-channel
HOBO data logger. Jack's WY0F-ll
payload started out as our backup APRS
beacon, but Jack added an Aiptek digital
video camera on our last flight, which
provides us with a recording of video and
audio for the entire flight. Jack used a
PocketTracker (2-meter transmitter and
TinyTrak3 module combination) along
with a Garmin eTrex GPS receiver for our
first few flights. but decided to switch to
something a little more robust. For this

The Launch

teams. Stephen Meer, also of EOSS,
talked about his latest developm ents in
the Balloon LAN, which is a low-cost,
standardized, inter-flight , string wireless
data communications system to facilitate
both flight control and payload data shar­
ing durin g flight. Zack Clobes from
Project: Travel er finished the day with an
interesting presentation on his software
development and hardware implementa­
tion of solid-state attitude gyros and his
goal of getting a model aircraft to fly
autonomously to a waypoint and return.

WB8ELK, from Alabama. The confer­
ence is a great place to learn about the lat­
est projects and inventions that various
groups are working on or creating. It' s the
perfect place to get those creative juices
flowing . Presentations at the conference
are given on a volunteer basis by indi­
viduals activel y involved in the ARHAB
community.

The first presenter this year was L. Paul
Verhage, KD4STH , from Nearsys. Paul
spoke about balloon sats and some of his
ideas and experiences getting school-age
students interested in building experi­
ments to send into near space. Mike
Manes from EOSS demon strated his lat­
est solution for releasing the remain s of
the balloon immediately after it bursts so
as to avoid parachute distortion and tan­
gling of the lines during descent. Troy
Campbell with Near Space Ventures
talked about the continuing development
of the online flight prediction program
that he has written, and Keith Kaiser fin­
ished the presentation by describin g the
finer points of the Google Map interface
that he wrote for the program.

Bill Brown spoke of his latest flight
experiences and some of the ideas and
equipment he plans to use for future long­
range flights. Jeff Dailey discussed the
latest on nanosatellite development, test­
ing, training, and flight operations that
are happenin g at Taylor University.
Another EOSS member, Nick Hanks,
gave a presentati on on Grid Calc Plus, a
software tool designed specifically for
amateur balloon track and reco very
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The remains of the balloon, still tethered to the parachute, drift into view at 27,000
fee t lip in the air.

was a slight breeze, so the fillin g process
went well. The balloon acts like a 6-foo :
latex sail, so we favor light surface wind s
during the fillin g and launch process. It ' s
quite a sight to see multiple ball oons
being filled at the same time. Every year
the hope is to release all of the balloons
simultaneously, but unfortunately we
were running behind on filling as were a
couple of others.

The first four balloons were released
ju st after 8:30 COT . We released ours
along with ORB at 8:47 COT. Our balloon
and its payloads were ascend ing at a rate
of over 1400 ft/min, which is about 400
ft/min more than what we planned for.
Apparently, I misjudged the amount of
helium we used and overdid it a little. Too
much is better than too little. If you under­
fill the balloon and the ascent rate is very
slow, it may take hours for the balloon tc
burst. Some of the groups have experi­
enced this. and it can make for a long day
of chasing over many miles. We packed
up our gear and prepared for the chase.

Enlarged view in the bottom right is of the payload containers and the load line
knotted and tangled.

flight he was plannin g to use a Yaesu VX­
I alon g with an OpenTracker modu le,
instead of the PocketTracker.

Prior to fillin g the balloon, we pow­
ered up all of the electronics to ensure
eve rything was working correctly. We
checked to see that the APRS beacon s
were transmitting valid data and could be
seen on the ground tracking stations. Jack
had some diffi culti es getting his new

setup to transmit, which had been work­
ing flawl essly when previously tested.
He opted to quickly chan ge the configu­
ration back to the PocketTracker. As a
last resort , we always fly a small self­
contained CW beacon , in the event we
have to resort to DFing.

It was a beautiful mornin g for a launch.
We retrieved our designated tank of heli­
um and started to fill the balloon. There

The Chase
My mobile trackin g station isn 't any­

thing fancy , but it has served us well. I
have a laptop running UI-View_APRS
software, multipl e mapping program s, a
couple of GPS receivers, a Kantroni cs
KPC-3 TNC , and a USB to serial con­
verter. Earlier this year, for one of our
other launches, I managed to hook up a
few things incorrectly because I was in a
hurry and hadn 't planned well. I finall y
got things hooked up correctly and the
chase and recovery went well. It was at
that point I decid ed to consolidate the
USB to serial converter, TNC , and bat­
tery . I found a small plastic crate that was
ju st the right size to secure those items,
in addition to pre-wiring as many of the
connections as possible . I also found a
nice long USB cable that allows me to set
the crate of goodies behind the driver' s
seat, which is close to where the radio that
I use for APRS and the GPS connector is
mounted. The rest of the chase gea r is my
ICOM 2720 dual bander, a Kenwood TH­
07, a Yaesu VX-5, and a three-element
Arrow antenn a. I have two Comet C767
dual-band antennas, one for the ICOM
and the other for APRS , which seem to
do a good job mounted on the luggage
rack of my Jeep. Add my wife, Arlene,
and I have a complete payload-tracking,
mobi le-communication platform.

The forecast tracks were showing this
to be a relati vely short chase (poss ibly
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even shorter with the faster ascent rate) ,
with the payload s landing 10 to 15 miles
down range of the launch site. This was
due to the light winds aloft, typical for
that time of year. Duration of the flight
would be approximately 2 hours, so we
had plenty of time to figure out a route
and hopefulIy be in place to see the pay­
loads touch down.

We left the Lyons-Rice Airport and
headed east on highway 56 back towards
Lyons. A quick stop at a convenience
store in Lyons was in order for snacks and
a restroom break, and then we hit the road
and continued east on highway 56. The
balIoon didn 't appear to be traveling as
far east as the prediction indicated, so we
turned and headed north. CNNSP typi­
cally travels in a convoy for the chase,
and we communicate using UHF fre­
quencies so as not to desense the VHF
used for the APRS beacons.

We hadn't traveled very far in the
northerly direction before deciding that
we should probably head back to the
west, based on the track we were seeing.
Due to the slow speed of the balIoon , we
opted to pulI over and see if we could get
a visual of the balloon and wait for the
burst. It didn 't take long to find the bal­
loon, or should I say balIoons . They were
all somewhere between 40 ,000 and
60,000 feet in the air and we had five of
them in sight. It never ceases to amaze
me that you can see something that size
over 10 miles above you. They look like
bright stars or planets, except with the sun
shining. It was great that we could see our
respective balloons. However, Murphy
was at work and we were starting to not
get regular updates from our only func­
tioning APRS beacon. There was some
sort of interference on the frequency that
the majority of us were using for track­
ing. Other groups were reporting the
same problem. I don't think it was ever
pinpointed where the interference was
originating, but later on I heard that it was
coming from one of the balloon payload s.

Once our balloon burst at 88,000 feet,
we resumed the chase. It appeared the
payloads were going to land farther north
than predicted, so we headed that way.
The descent rate was noticeably quicker
than what we usualIy experience and that
had me wondering if the parachute was
fouled. The payloads were now down to
only a few thousand feet above ground,
so we pulIed over hoping to catch a
glimp se of them returning to Earth. We
didn 't see them as they passed directly
overhead, but we managed to see them

www.cq-vhf.com

only seconds before they landed about a
half mile away. We wentdowntothenext
corner and tried to get a close look at the
landing. AlI we could see was a milo field
and trees-no brightly colored parachute
or payload s.

I told the rest of the group that I would
go up the road to the nearest house and see
if I could find out whose property it and
get permission so that we could go retrieve
our gear. Arlene and I pulIed in the drive­
way and were met by a friendly chocolate

Labrador Retriever, which didn 't seem to
mind the intrusion as long as I kept pet­
ting him. I rang the doorbelI several times,
but no answer. After walking around and
determining that nobody was home, I
calIed the guys and told them I was head­
ed to the next closest farmhouse.This time
there were two smalI houses on the prop­
erty, but again no one answered the door
at either of those locations.

I was walking back to the vehicle when
I heard some noise on the other side of

Fall 2006. CQ VHF • 9



The green line is the predicted ascent track; red is the predicted descellt track, and
blue is the actual flight track. Tracks produced by Balloon Track for Window~®;

map produced with Microsoft Mapl'oint 2006.
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It was at that point that I had the plea­
sure of meeting Joe, N6CL , the editor of
CQ VHF. As we were chatting and tak­
ing the obligatory post-recovery photo,
another vehicle pulled up. It was Shelley,
the landowner's wife. Shelley was curi­
ous about what we were doing and had a
lunch proposal for us. It seems she and
some of the other members of the United
Methodist Church in Gene seo, Kansas
had prepared a large quantity of food in
anticipation of some motorcycle riders
who were supposed to be coming through
the area. Shelley asked us if we'd like to
come to the church for lunch and to pass
the word along. Zack did his best to try
to contact someone from all of the bal­
loon groups to tell them about our plans
for lunch, and off to Gene seo we went.
Geneseo is a small town ofabout 275 peo­
ple. We found the church and went inside
to discover plenty of delicious home­
made food, that Midwe stern hospitality ,
and a large quantity of balloon chasers
sharing stories. It was a wonderful way
to conclude the festivitie s ofGPSL 2006 .
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The tracking and recovery team (left to right): Roger, KCfJMWM; Arlene, Anne;
Caleb; Jack, WYfJF; and Jeff, KfJJLR.

one of the houses and went to investigate.
I found a gentleman in the process of
unloading a riding lawn mower out of the
back of his truck. I introduced myself and
explained our predicament and asked him
ifhe knew who owned the land down the
road where our payloads had landed. He
said yes and was kind enough to give me
the owner's telephone number. The
landowner, Kirk, granted us permission
to retrieve our payloads, so I drove back
to where the others were waiting and
shared the good news.

Retrieval
While I was gone, Jack and Jeff had

punched the landing coordinates into one
of their GPS receivers so we could hope­
fully navigate right to the payloads. The
GPS showed the distance to the payloads
to be about three-eighths of a mile. Jack,
Jeff, Caleb, Zack, and I headed towards
the coordinates and the women stayed
behind . We cut through part of the field,
through some plum thickets, and across
a dry creek bed, and within minutes we
could see the parachute. Thankfully, it
had missed landing in the trees, although
not by much. The payloads were lying on
bare ground right in the open.

It was pretty obvious what had caused
the rapid descent rate. We brought back
almost the entire deflated balloon. Over
two pounds ofLatex had managed to sur-

vive the burst intact and distort the para­
chute in addition to some major tangling
of the load lines. The load lines were such
a tangled mess that they had to be cut
apart in several places. Everything had
survived the landing, ready to make
another near space journey. We grabbed
the goodies and headed back to the vehi­
cles. There I noticed we had picked up
some company.

GPSL 2007
CNNSP will be hosting GPSL 2007 in

Grand Island, Nebraska. If you have any
interest in the hobby of Amateur Radio
High Altitude Ballooning or just want to
join in the fellowship of amateur radio,
please plan tojoin us. It will probably take
place in early July. Check the GPSL web­
site (www.superlaunch.org) for detail s.•
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Condensed step -by -step procedures
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Radio Setup Guides
Short Form Guides For:

Kenwood, lcom, Yaesu,
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Niftyl Ham Accessories
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Transverters & Down Converters,
Linear power amplifiers, LowNoise
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Mar. 4
Mar. 7
Mar. 11
Mar. 12
Mar. 18
Mar. 19

Poor EME conditions
New Moon.
Good EME conditions
Moon Perigee
First Quarter Moon
Modera te EME conditions
Full Moon
Moderate EME conditions
Moon Apogee
Last Quarter Moon
Very poor EME condi tions
New Moon
Good EME conditions
Moon Perigee
First Quarter Moon
Poor EME conditions
Full Moon and Total Lunar

Eclipse, Americas, Europe,
Africa , and Asia

Modera te EME conditio ns
Moon Apogee
Very poor EME conditions
Last Quarter Moon
Good EME conditions
New Moon and Moon Perigee

and Partial Solar Eclipse, most
of Asia and Alaska

Mar. 21 Vernal Equinox
Mar. 25 First Quarte r Moon; Poor EME

conditions
-EME conditions courtesy W5LUU.

Jan. 14
Jan. 19
Jan. 21
Jan. 22
Jan. 25
Jan. 28
Feb. 2
Feb. 4
Feb. 7
Feb. 10
Feb. II
Feb. 17
Feb. 18
Feb. 19
Feb. 24
Feb. 25
Mar. 3

shower, producing an average of
100-120 meteors per hour at its peak.

The second shower, the Ursids, is
predicted to peak on 22 Decemb er. It is
an east-west shower, producing an aver­
age of grea ter than 10 meteors per hour,
with the possibility of upwards of 90 at
its peak.

January: The Quandrantids, or
Quads, is a brief, but very active mete­
or shower. The expec ted peak is around
0030UTC on 4 January 2007. The actu­
al peak can occur three hours before or
after the predicted peak. The best paths
are north-so uth. Long-duration meteors
can be expec ted about one hour after the
predicted peak.

For more information on the above
meteor shower predictions, see Tomas
Hood, NW7US's Prop agation column
on page 64 in this issue . Also visit the
International Meteor Organi zation 's
website: <http ://www.imo .net>.

The fo llowing is a list of important dates for
EME enthusiasts:
Nov.3 Moon Perigee
Nov.5 Full Moon; Good EME conditions
Nov. 12 Last Quarter Moon ; Good EME

conditions
Moon Apogee
Leonids Meteor Shower Peak
Very poor EME conditions
New Moon
Moderate EME condi tions
First Quarter Moon
Moon Perigee
Moderate EME conditions
Full Moon
Good EME conditions
Last Quarter Moon
Moon Apogee
Geminids Meteor Shower Peak
Poor EME conditions
New Moon
Winter Solstice
Moderate EME conditions
First Quarter Moon
Moon Perigee
Moderate EME conditions
Moderate EME conditions
Full Moon.
Quadrantids Meteor Shower Peak
Moon Apogee
Last Quarter Moon

Nov. 15
Nov. 17
Nov. 19
Nov.20
Nov.26
Nov. 28
Dec.2
Dec.3
Dec.5
Dec. 10
Dec. 12
Dec. 13
Dec. 14
Dec. 17
Dec.20
Dec. 21
Dec.24
Dec.27
Dec.28
Dec. 31
Jan. 7
Jan. 3
Jan.4
Jan. 10
Jan. II

Current Contests
November: The second weekend of

the ARRL 50 MHz to 1296 M Hz EME
CContest is November 11-12,2006.

Janua ry: The ARRL VHF Sweep­
stakes is scheduled for the weekend of
January 20-22, 2007.

For ARRL contest rules, see the issue
of QST prior to the month of the con­
Rest or the League 's URL : <http://www.
arrl.org>.

Current Meteor Showers
November: The Leonids is predict­

ed to peak around 2050 UTC on
November 17.

December : Two showers occur this
month. The first, the Geminids, is pre­
dicted to peak on 14 December. The
actual peak can occur 2.5 hours before
or after the predicted peak. It has a
broad peak and is a good north-south
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From June 23 to July 1,2006, K5AND, K5AB, W7XU,
'and N0LAN put the British Virgin Islands, specifically
Anegada , on the air. The BVI contact made a lot of
European and U.S. 6-meter operators happy, as it
was a needed entity for many of them .

By Dick son, * K D .

The trip to Anegada was planned to accommodate the high
ranking of the Briti sh Virgin Island s on the "needed" enti­
ties list for European and U.S. 6-meter operators.

Although several trips by 6-meter ops had occurred in the past,
weak-signal contacts were made difficult by the extremely high
QRN levels on Tortola, the main stopping-off island of the
British Virgin Islands. Also, we later discovered that there is
no active ham club in the BVI any more, and there are only
about six active ham s, none of whom operate on 6 meter s. All
of these factor s combined to make the BVI more rare than it
should be.

I had visited Anegada three years ago on a sailing venture
and remembered that it is really off the beaten path and has lit­
tle commercial activity . I thus felt that it might be electrically
quiet, especially if a station could be situated somewhere on the
north beach . The island is about 25 miles north -northeast of
Tortola and about 12 miles due north from Virgin Gorda. It is
a small island , only 2 miles wide and II miles long .

Anegada is mostl y sand and rises approximately 28 feet out
of the ocean . It is covered with sea-grape bushes, low-lying suc­
culents such as Bay Lavender, and variou s salt gra sses. The
island is also covered with a yellow wildflower that look s like
a daisy. There are no actual trees for antennas, and there is no
probl em for those who plan to erect a mast and beam. There are
some friendly feral cows that wander the island, but becau se
they wander, you have to be careful where you locate your mast
and guy rope s!

Arli ss, W7XU, went on the Internet to try to find a suitable
hotel or cottage for us and finally discovered Loblolly Beach

*15 15 Resaca Blvd. #5, Austill, TX 78738
e-mail: <k5alld@austill.rr.com>
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Cottages, owned by Kenneth Norman. Kenneth had built foui
new two-bedroom cottages in 200 I, so we figured everything
would be pretty new and well-maintained. Also, Kenneth,
VP2VK, is an active ham and is incredibly accommodating and
friendly. Two of the cottages feature airconditioning and ceil­
ing fans in the bedrooms, a decided plus when vis iting the
Caribbean! His cottages also feature access to 240 VAC and
good old U.S . of A. 120-VAC receptacles. No worries about
connecting anything!

The Journey
Our journey began on two front s: Alan, K5A B, and I both

live in the Austin, Texas area, so all we had to do was get to
Dallas-Fort Worth Airport to catch a plane to San Juan and then
an American Eagle island hopper to Tor tola. Arliss, W7XU ,
and his son Nolan, N0LAN, chose a much more exciting and
challenging method of transport. They flew their own Cessna
182 from Sioux Falls, South Dakota all the way down there!
Talk about adventures in flying! Believe it or not, Arliss only
had to stop three times for fuel, overnighting in Tallahassee,
Florida and again in Provo, Turks and Caicos.

You might imagine that Alan and I were mild ly concerned
about when we might rendezvous with Arli ss, since we had
mutually agreed to meet in Tortola at the Beef Island airport
Alan and I arri ved about 10 minutes ahead of schedule, cleared
customs in a breeze, and went looking for "Air Arliss. " It turned
out that my four-frequency world phone was rendered useless
in BVI, so we had no way to phone or contact him .

Arli ss was nowhere to be found , so I started by asking anoth­
er airline counter person where and how private planes are inte­
grated into the airport. A young lady at Fly BVI was most help-

Visit Our Web st»
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A rliss, W7XU (left) , and Dick, K5AND (right), erec ting the antennas outside
the cottage.

Arliss, W7XU (left), and Dick, K5AND (right), unload the Cessna 182 at the airport
in Tortola.

Contact Summary
The following is a summary ofour con­

tacts with dupes removed:
Friday, June 23: 64 co ntac ts in 14

countr ies; fart hest OX was Croatia at
4860 miles.

had the amp on line by about noon that
first day. The rest of the gear included an
ICOM IC-756ProIII , three sets of Heil
Pro headsets, and a Kent keyer paddle.
We used Writ eLog (in DXp edition
mode) for our logging.

We also had an ICOM IC-706 for HF
operations and 2 meters, as well as an
additi onal Yaesu Ff-897 for backup on
6 meters.

We had already loaded all the Euro­
pean TV video offsets into the 756' s
memor ies so that we could chec k fre­
quently for TV carriers, which often sig­
nal band openings . We had intermittent
access to the Intern et via Kenneth ' s
broadband connec tion. As a result, we
were able to chec k into DXer ' s info,
ON4KST, and UKSMG from time to
time. I installed Skype on Kenneth ' s
computer, and I had brought along my
Skype USB headset so we could make
free calls to other Skype ham buddies­
Johan, ON4IQ, Nei l, G0JHC, and
Jimmy, W6JKV . I highl y reco mmend
this tool if you have access to broadband
Internet. It ' s also not a bad idea, in mod­
eration, if you' d like to co mmunicate
directly with an expedition when the band
is dead .

Yagi, figuring we 'd get a very early start
on Frida y mornin g, the 23rd, to be sure
to be on the air as soon as possible. Then
it was lights out about 10 PM.

Everyth ing went very smoothly the
next mornin g, so we had the antenna up
by 8:30 Atlantic time (which is the same
as EDT). We commenced operations at
l 338Z, and the first co ntac t was with
John , KP2A, on St. Thomas. Alan
worked with Kenneth to get an extension
cord made for 240 VAC for Arliss 's
Aco m 1000 amplifi er. I recollect that we

ful and asked Air Traffic Cont rol if a
Cessna had landed recentl y. The ATC
person said a plane had landed and the
pilot was somewhere roamin g around the
(small) terminal. About 5 minutes later ,
I spied Arliss at the other end of the ter­
minal looking for us. Thus, all in all it
took about 15 minutes to find one anoth­
er, and then we were off to load our gear
aboard Arli ss ' s Cess na. The flight to
Anegada took all of about 15 minutes and
was very smooth. For future reference,
Air Arliss does not serve drink s. Perhaps
on longer flights?

Then we were off to the rent-a-jeep
place to load all of our combined gear in
a vehicle and head to the cottage. By now
it was about 4:30 local time on Thursday
afternoon , so we knew we needed to
make tracks to get unload ed and arrange
supper for the evening. There are at least
a dozen or so local restaurants that open
for lunch and dinn er on a request-in­
advance basis. Our host, Kenneth , had
phoned one nearb y establishment, the
Flash of Beauty , run by Miss Monica, so
we were covered for the first night. We
dined on fresh broil ed Grouper, salad,
and brown rice. Yumm! And yes, all the
restaurants feature cold beer and mixed
drink s. All in all, we had a great first
impres sion ofAnegada. Since this restau­
rant was so close to the cottage and the
food was good, we ate all the rest of our
suppers there.

We got back to the cottages in time to
assemble our 24-foot rotating mast, the
elements, and the boom for the 7-element
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The 24-foot rotatin g mast, elements, and boom for the 7­
element Yagi.

Saturday, J une 24: Only managed 7 contacts in 5 additional
countries; worked Lefty, KI TaL, for our first U.S. QSO.

Sunday, June 25: 80 contacts in 9 new countries; farthest
OX with Cyprus at 5950 miles

Monday, June 26: The day started off well enough . Our first
contact was with EI7IX at 1048Z. Although we had heard Neil,
G0JHC, every day since we arrived , we saved his contact until
this day, since it was his 40th birthday! (Just kidding about hear­
ing Neil all that time.) Things were really going great until
I349Z, when the power was turned off for the entire island.just
as we finally had gotten an opening to the U.S. and were busi­
ly logging folks up and down the east coast. Power didn 't come
back on for 51/ 2 hours! All that time Jimmy , W6JKV, was rack­
ing up the juicy contacts, so at least he was doing well. We
logged some quality time at the beach and tried to keep hydrat­
ed in the heat.

Later that afternoon we almost had a real disaster when one
of our guy ropes abraded and let go, causing our 2-inch alu­
minum mast to bend an unhealthy amount. Fortunately, we got
to it before it was permanently bent and re-guyed it in a more
substantial fashion. When the power came back on at 1927, we
worked an additional 207 contacts and added 15 more new
countries to the log. The best OX was R5TIU in European
Russia at 5700 miles.

Tuesday, June 27: Thi s was our biggest day yet at 288
contacts and II additional countries. To tal number of con­
tacts thus far was 640 with 54 countries . The best OX was
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Left to right: Kenneth, VP2VK, our host; Dick, K5AND; ana
Arliss, W7XU.

4X40K at 6100 miles. We were at the halfway point of OU T

trip, with only five more days to reach our goal of 1000 con ­
tacts. Would we make it?

Wednesday, June 28: Terry, K4RX, opened the band for us
at 0949Z today. After that, we worked an additional 338 U.S.
stations and 7 more new countries. We were also fortunate te
have a second, evening opening, which let us work some W6 and!
W7s. Since that is well over 3000 miles, we stood by for them
to help them try to get through. We hoped we could get some
more in the log the rest of the week.

One thing that probabl y deserves mention is that this was our
first experience on a trip being able to "see" signals on the Pro
III bandscope. This may be somewhat of a new concept fOIf
VHF OXpeditioning, and we think it has value. Many of us
have "visual" radios at home and have seen what they can de
there, but this was a new thing on a trip for us and it definitel y
paid off. We probably worked 5% more stations and definite­
Iy picked up some countries that we would otherwise not have
known about. Therefore, if you are considering a OXpedition,
you may want to take along one of the "seeing" radios. Units
that come to mind include the Flex Radio SDR-I 000 and sev­
eral of the ICOM products. Granted, some of these boxes are
larger and heavier than some of the more standard choices, but
they are manageabl e and worth the extra few pounds.

Thursday, June 29: Our goal-m aking 1000th QSO was with
K2MUB at l105Z. Thur sday started out strong with a grea~

opening to the U.S. and a numberofW6 and W7 stations worked
(K6MYC, K6QXY, and WB6N AN were among them ). By
1924Z we were at 1401 Q's and the country total stood at 64.
Over 600 Q' s on that day alone!

Fr iday, June 30: Not such a hot day, with only 19 Q' s.
Saturday, July 1: Another lackluster day, with only 27 Q' s,
Sunday, July 2: Sadly, it was now time to tear down and

pack up to leave.

Trip Summary
A total of 1656 contacts (less dupes) and 64 countries. All in
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Alan, K5AB, setting up one of the stations .

Packed up and ready to return home (left to right): Dick, K5AND, Arliss, W7XU,
Nolan, Nf:JLAN, and Alan, K5AB.

Universal Radio
6830 AmericanaPkwy.
Reynoldsburg, OH43068
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Thanks to everyone for all the contacts,
for help with spotting us, and for the
camaraderie on the bulletin boards,
Skype, and e-mails. Here's to next
spring's trip! A really big thanks also to
Holly, N0QJM, for making and handling
all the QSLs. •

all, Anegada was a successful and fun
venture resulting in a number of the faith­
ful getting a new country . We would rec­
ommend Loblolly Cottages to anyo ne
wanting to do a BYI radio trip. Kenneth
is a great host and will steer you right for
all your needs .
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Radio Merit Badge Program
at Ham-Com 20 0 6

For the third time, this year's Ham-Com convention in June featured a
special Techn ic ian license class and Radio Merit Badge session for Scouts.
Here are the details of the programs, along with the current Radio Merit
Badge requirements.

By James G. Alderman, * KF5WT

In this hands-on experiment, a signal generator is used to produce a sound wave.
Then the fre quency is tuned ever higher until a radio wave is detected on a radio
receive r set to the 80-meter band. (Ham-Com 2006 digital photo by Barry A.

Goldblatt, WA5KXX)

F
ort he third year in a row, Ham-Com
sponsored spec ial programs for
Boy Sco uts, including a day-long

Tech license preparat ion class and a half­
day Radio Merit Badge (RMB) program.

The Tec h class was taught by Allan
Batteiger , WB5QNG, and Dick Raitt ,
WA5VKS, of the Plano Amateur Radio
Club. The class consisted of 12 hours of
instructional time. Although the class
was open to everyone, Sco uts in particu­
lar were enco urage d to attend. The
W5Y I-VEC team offered free testing to
Scouts, and four passed their Tec hnician
exa ms at Ham-Com 2006.

The RMB program was taught by
James Alderman, KF5WT, and Richard
Phillips, KB5YBQ. The course covered
all of the required subjects for a Scout to
complete the Radio Merit Badge. This
year's class served 57 Boy Sco uts and
one Girl Sco ut. To date, ove r 300 Sco uts
have receive d their Radio Merit Badges
through the popul ar Ham-Com program.

Ham-Com spent ove r $3800 on youth
programs, offeri ng free admission to any
Sco ut or leader who came in uniform, and
providing free lunch to those attending
the Tech and RMB classes. Any Sco ut
who came to Ham-C om with a copy of a
successfully passed practice test co uld
also take the Tech exa m for free.

What is the
Radio Merit Badge?

In the Boy Scout s there are awa rds
(actually patches) that boys can earn for
proficiency in certain subjects and activ­
ities. These awards are called Merit
Badges and are given for activities such

*20 /5 Via Miramonte, Carrollton, TX 75006
e-mail: <kj5wt@verizon.net>
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as camping, swimming, first aid, public
speaking, and radio, to name a few .

Each progressive rank in Sco uting
requires a ce rtain numb er of core badge
requirements, plus a ce rtain number of
electives. A total of2 1badges is requ ired
for the highest rank of Eagle. Radio is
one of those elective subjects that any
Scout can take and appl y toward s rank
advancement.

Since amateur radio and Scouting both
heavily emphasize emergency prepared­
ness, the two naturally fit very well togeth­
er. The Radio Merit Badge program is a
wonderful way for ham clubs to share the
excitement of amateur radio with the next
generation, and many of the badge

-- - - - - -

requirements relate directly to material on
the new FCC Technician exam.

The purpose of the RMB class is not to
make radio experts out of the boys with­
in a half day. It is designed to give them a
basic familiarity with what radio technol­
ogy is all about, and give them some addi­
tiona l emergency preparedness skills they
might find helpful in the future.

As with any BSA Merit Badge, the
badge requirements as published by Boy
Scouts of America must always be fol­
lowed to the letter. An instructor cannot
add to or take away from the require­
ments. That makes a Merit Badge earned
in one part of the country every bit as
meaningful as one earned anywhere else.
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Instructor James Alderman. KF5WT. used lengths of rope to demonstrate wave­
lengths ofvarioliS radio bands such as the aircraft, TV. and FM radio bands. (Photo

by WA5KXX)

Instructors ca n talk about additional
things to make the general subject more
interes ting, understandable, and relevant
to the times we live in. However, he or she
cannot "fail" a boy for not having a work­
ing knowledge of that additional materi­
al. The Ham-Com program does address
some relevant topics that aren' t speci fi­
cally listed in the requ irements, such as
NOAA Weather Radio, FRS , Skywarn,
cellular, power-line safe ty, and so on.

To complete the Radio Merit Badge, a
Sco ut has the option of study ing three di f­
ferent varia tions of the course: Amateur
Radio, Broadcast Radi o, or Shortwave
Listenin g (SWL). At Ham-Com the
Amateur Radio option is covered.

Alth ough the requirement s as listed
appe ar to j ump around from one subject
to the other without any rhym e or reason ,
the Ham-Com class has carefull y divid­
ed the information into three broad cate­
gor ies: Introduction To Radio, Electri cal
Co mpo nents and Safety, and Amateur
Radio In Emergency Communications.
Each ca tegory takes about an hou r to
cover with an additio nal hour for on-the­
air ham radio QSOs.

Hands-On Learning
The quickest way to ruin a class and

make it abso lutely borin g is to turn it into
a "note-taking" class. The RMB class at
Ham -Com is no ordinary acade mic lec­
ture. It is a fully "interactive" class and

Sco uts are encouraged to participate in
the learning process.

PowerPoint images are projected on an
ove rhead screen and illustrate eac h talk­
ing point. Item s are show n and passed
aro und the roo m. Var ious props that re­
quire ass istance from the audience are
used as well.

One of the favorite activities is the
capaci tor-discharge experiment, where a
large electrolytic is charged up from a 12­
vo lt supply. Then a brave Scout dis­
charges it with a screwdriver. Onl y the
"b ravest" member of the audience is su m­
moned forward for this one. Note: Use
extreme care if attempting this expe ri-

Richard Phillips. KB5YBQ . addresses the Radio Merit Badge class. (Photo by WA5KXX)
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ment on your own. Capacitors can hold
a substantial amount of electricity, and
can explode if mishandled.

Workbooks
Sinc e some of the requ irements involve

writing, listing, and drawing, workbook s

are used to make the task easy (the Radi o
Merit Badge workbook is available in
Microsoft Word form at on the Ham -Com
we bsit e : <htlp://www.hamcom.org>. ).
This workbook features spaces where
eac h wr iting requ iremen t can be filled in.
The only things a Sco ut has to put in his
workbook are things that the requirements

say must be listed or drawn . If the require­
ment s say to "d isc uss" so mething, that
subject is covered in class.

At Ham -Com amateur radio ope ra tors
vol unteered to se rve as rov ing " table
ment or s" during the class to help Scouts
with their dra win gs. This ass is tance
proved invalu abl e in keeping the cl ass

Radio Merit Badge Requirements
Here are the current Radio Merit Badge requirements. For the

sake of clarity, specific subject s are emphasized and editor's
notes are contained in brackets.

I . Explain what radio is . Include in your explanation: the dif­
ferences between broadcast radio and hobby radio, and the dif­
ferences between broadcasting and two-way communicating ,
Also discuss broadcast radio and amateur radio call signs and
using phonetics.

2. Sketch a diagram showing how radio waves travel locally
and around the world {Sky wave, ground wave, lineofsight, etc.].
How do broadcast radio stations such as WWVand WWVH help
dete rmine what you will hear when you listen to the radio?

3. Do the following:
A. Draw a chart of the electromagnetic spectrum covering

100 kilohertz (kHz) to 1000 megahertz (MHz).
B. Label the MF, HF, VHF, UHF, and microwave portions

of the spectrum on your diagram.
C. Locate on your chart at least eight radio services, such as

AM and FM commerc ial broadcast, citizen ' s band (CB), televi­
sion, amateur radio (at least four ham radio band s), and police .

D. Discuss why some rad io stations are ca lled DX and
others are called local. Explain what the FCC and lTV are.

4. Explain how radio waves carry information {modulation}.
Includ e in your explanation: transceivers, transmitter, amplifi­
er, and antenna.

5. Ex plain to yo ur co unse lor the safety precautions for
working with radio gear, particularly direct current and RF
grounding.

6. Do the followi ng:
A. Explain the differences between a block diagram and a

schematic diagram .
B. Draw a block diagram that includes a transceiver , ampli­

fier, microphone, antenna, and feed line.
C. Explain the differences between an open circuit , a closed

circuit , and a short circuit.
D. Draw eight schematic symbols. Explain what three of the

repre sented parts do. Find three electrical components to match
to three of these symbols.

7. Do ONE of the following (A or B or C) (There are three
options for this requi rement: Amate ur Radio, Broadcast Radio,
or Shortwave Listenin g.):

A. Amateur Radio Option
1. Describe some of the activities that amateur radio opera­

tors can do on the air, once they have earned an amateur radio
licen se. {Examples: Sky warn, emergency preparedness,
portable operation at a camp, Echolink, etc.]
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2. Carry on a Ill-minute real or simulated ham radio con­
tact using voice or Morse code; use proper callsigns, Q signals,
and abbreviations. (Licensed ham radio operators may substitute
five QSL cards as evidence of contacts with amate ur radio oper­
ators from at least three different call districts.) Properly log the
real or simulated ham radio contact and record the signal report .

3. Explain at least five Q-signals or amateur radio terms you
hear while listening.

4. Explain some of the Technician Class license require­
ments and privileges. Explain who gives amateur radio exams
(Volunteer examiners).

5. Explain how you wou ld make an emergency call using
voice or Morse code. Tell why the Federal Co mm unications
Commission has an amateur radio service {the purposes of
Amateur Radio, in simple terms].

6. Discuss handheld transce ivers versus hom e "base" sta­
tions . Explain the used of mobile ama teur radios and amateur
radio repeaters .

B. Broadcast Radi o Option
I. Prepare a program schedule for radio stat ion "K BSA" of

exactly one-half hour, including music, news, commercia ls, and
proper station identification. Record your program on audio tape
using proper techniques .

2. Listen to and properly log 15 broadcast stat ions; deter­
mine for five of these their transmitting power and general area
served.

3. Explain at least eight terms used in co mmercial broad­
casting, such as segue, cut, and fade.

4. Discuss the educational licensing requirements and
career opportunities in broadcast radio .

C. Shortwave Liste ning Optio n
I . Listen across several shortwave bands for two four-hour

periods. one in the ea rly morning and the other in the ea rly
evening. Log the stations properly and locate them geographi­
cally on a globe.

2. For several major foreign stations (BBC in Grea t Britain
or HCJB in Ecuador, for example), list several frequency bands
used by each.

3. Compare your morning and eve ning logs, not ing the fre­
quencies on which your selected stations were loudest durin g
each session . Explai n the differences in signa l strength from one
period to the next (Propagation).

4. Discuss the purpose of and careers in shortwave
communications.

8. Visita radio installation approved in advance by your co un­
selor (a ham radio station, broadcast statio n, or pub lic serv ice
communication center, for example). Disc uss what types of
licenses are required to operate and maintain the equipment, and
the purpose of the station.
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Scouts gathered in groups to take turns mak ing radio contacts. (Photo by WA5KXX)
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moving along smoothly and on schedule.
The se hams helped individual students
without the main instructor having to
spend a grea t deal of time answering
minor questions.

On-the-Air Contacts
To complete the on-the- air contact

requirement, the boys split up into four
groups and made contact with one anoth-

er on handheld and mobi le units around
the Ham-Com grounds. Some even made
their contacts over the miniature UHF
repeaterthat was used in class for demon­
stration purposes. (This mini -repeater
will eventually be insta lled at a BSA
camp in eastern Texas, where it will be
used primarily for teaching purposes.)

Plans are already under way to make
the youth programs at Ham-Com even
better next year. •

cOmmdnD&
PRODUCTions,
P.O.Box 3000 • Sausalito, CA94966-3000

Wide-angle view of the Radio Merit Badge class. (Ham-Com 2006 digital photo by John-Thomas Beadles, N50 0 M)
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Buildine an APR5 Tracker
Part 2 - The "Powerhouse" Tracker

In the Summer 2006 issue of CQ VHF, in part one of this article , W3DOE
described how he built a simple , what he calls "nimb le ," Automatic
Position Reporting System tracker. This time he tells us about the first
tracker he built, a high-power unit that turned into a challenging
construction project.

By Carlton Doe, * W3DOE

Welcome to the seco nd and final part of this ser ies on
building APRS trackers. In the first part (Summer
2006 CQ VHF, p. 15), I introduced the Automatic

Position Report ing Sys tem (A PRS), described what a tracker
is, related the design criter ia to be evaluated, and then detailed
the construction of a low-power , portable APRS tracker- what
I call a "nimble" tracker . This time I will cover the first track ­
er I built , a high-power unit that turned into an ove r-the-top
experience during construction.

Recap of Part 1
If you missed part one, let me briefly recap. APRS was devel­

oped by Bob Brun inga, WB4APR , as an enhancement to regu­
lar packet-mode transmission oriented spec ifica lly for publish­
ing location-based information via RF. There are two parts to an
APRS system-one part transmits where the tracking object is
(the job of a tracker), and the seco nd part is the disp lay software,
such as UI-View (http://w ww. ui-view.org) , which receives
APRS transmissions and plots the position information on maps.
An APRS tracker has four basic components:

• A Global Positionin g Satellite (GPS) rece iver to generate
the location-based inform ation .

• A Terminal Node Contro ller (TNC) to interface with the
GPS rece iver and tran slate its data stream into a signal that ca n
be tran smitted by a radio. The TN C also co nnec ts to and con­
tro ls the rad io, determining how ofte n or under what co nditions
the tracker will "beacon" or send out its location inform ation .

• A 2-meter radio able to tran smit at 144.390 MH z, the APRS
frequency for almost all of the United States .

• An enclosure .

Since a tracker ca n be built into almost any type of enclo ­
sure, build ing one requi res balancing a numb er of factors such
as radio power , battery capac ity, size, weight, and so on . The
relative importance of one factor versus another will determine
the size, capability, power , and portability of the tracker. There
isn' t one set of "correct" answe rs to any of these issues. You

*e-mail: <w3doe@arrl.llet>

20. CO VHF. Fall 2006

Photo I. The author chose a toolbox that can be purchased f rom
most any hard ware store as the enclos urefor the "powerhouse"

APRS tracker. (Photos and fi gures by the author)

as the bui lder have to decide what you want to do with the track ­
er and that will guide the rest of your decisions. As I ment ioned
at the end of part one, the most important co mponents of a pro­
ject such as this are the design goa ls and cri teria . With these in
place, you can build to your ow n spec ifica tions and enjoy a
high chance of success .

As I started to build this, my first tracker, I didn't have a clue
what I was doi ng nor did I have anything in the way of a design
specification othe r than I wanted to use a 50 -watt radi o. I
thought I needed the RF power here in the Dall as, Texas area
to get my signal out. It turn s out I was wro ng, but at the time I
didn 't know abo ut APRS digi-peaters.

Thi s lack of an ove rall design plan was quite cos tly from
both a financial and time perspective. As I was putting togeth­
er the tracker, I' d co me up with an idea or see so mething in a
picture and say to mysel f, " Hey, put that in, too!" Since these
new ideas were n' t governed by any des ign specifications to
determine if they should or should not be used, I ended up
throwing away or rew orkin g most or all of the tracker several
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Photo 2. As a receiverfor the tracker, the Garmin CPS- 18LVC
was chosen. It fe atures bare-wire ends and gave the fl exibi lity
to create a customized connec tion that could also feed

the sensor the power it needed.

Figure I. The radio, CPS, TNC, and a fa n shown here fro m an
electrical pe rspective. +

Figure 2. Some sort ofmodular power distribution panel was needed inside the box,
which meant the original wiring harness and the components associated with it were
useless. The new wiring diagram looked like this. However, there was another

component change and rewire after everything was fi nished and tested.

I Rad io I

Two 'sided

I 12v battery~ In I
rowe; panel

5V

~On
Voltage

Off Out
regulator

On

1\Extern al switch ITNC I
12v source -- In 2

On
- Off

switch
~8

times. I' m not sayi ng you ca n' t or
shouldn' t adapt or mod ify your design if
requirement s change, but the changes
should be evo lutio nary, not revo lution­
ary as mine were.

To be somew hat fairto myself, though ,
I think the final result turned out quit e
well; the tracker has proved to be a high­
ly functional unit. Now on to the co mpo­
nent and construc tion detai ls of building
a "powerhouse" APRS tracker.

The Enclosure
This was the first co mponent I went

shopping for, and in so me respects it
became the overall guiding design ele­
ment as I ca me up with new ideas. Cou ld
whateve r I saw or thought of fit/work in
the box?

I knew I was go ing to be using a 50­
watt mobile rad io with a rather hefty bat­
tery, so I wanted an enclos ure that was
large enough, could handl e the weight of
the radio and battery, and was reasonably
rugged . As show n in photo I, I chose a
toolbox that can be purchased from most
any hardware store . One of the things I
liked about it was the four mini storage
bays on the lid under the two black snap
covers. I originally thought I'd only use
the right-hand side to mount the antenna
and GPS connections as well as a simple
On/Off swi tch, but by the time I'd fin­
ished the fourth iteration of work on the
tracker, all the bays were used.

The GPS Receiver
As I mentioned in the first part of this

article, I am very familiar with GPS tech­
nology and have been using automotive
prod ucts for seve ral years. I also have a
strong bias toward s Garmin as a vendor ,
because in my opinion, this co mpany

builds the highest quality, most reliable
GPS rece ivers and their customer service
is seco nd to none.

In pick ing a receiver for the tracker, I
wanted a very basic, inexpensive unit that
co uld be placed almost anyw here, includ­
ing outs ide a vehicle, without being
ruined by the elements . I looked at sen­
sor-only receivers from a numberofman­
ufacturers, but most of them were pretty
indu strial (in other wor ds , big and
clunky) in nature. As luck wou ld have it,
as I started to build this tracker , Garmin
release d a new product, the GPS- 18
(htt p ://www.gar m in .co m/ p ro d uc ts /
gps 180em/), which was exactly what I
was looking for. Available in three mod­
els, differin g only in their co nnectors, the
GPS- I8LVC features bare-wire ends.
Thi s gave me the flexibi lity to crea te a

customized co nnec tio n that co uld also
feed the sensor the power it needed as
illustrat ed in photo 2.

I had a problem , though : Th e GPS- 18
only uses 5 volts! Since I didn 't wa nt to
have two sets of batteri es in the box, I had
to find something to co nvert 12 volts in
to 5 volts out. It turn ed out that there is
an electrical component called a "voltage
regu lator" which can receive fro m 12 to
30 volts on the input side and outputs 5
vo lts. It does produ ce a bit of heat,
though , so nothin g should touch it while
it' s running. Now I had to figure out how
to wire eve rything together.

Power
My original thought was to simply get

a radio, GPS, TNC, and maybe a fan to

www.cq-vhf.com
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Photo 4. The bottom of the toolbox was measured and a plat ­
fo rm built to mount the battery and radio; 2" x 2" lumber was
into blocks and used as mount points for the radio bracket as

Photo 3. The TinyTrak3 (TT3) by Byonics was used as the TNC. well as a battery platform.

gjTinyTrak3Conlig - .'",

Figure 3. Screen shot of the TinyTrak3 config uration software.

rPower Switch
L.r Enable Power Switch Time:~ seconds

The Radio

such as a larger capacity battery. By this
tim e I had also discovered I need ed a vo lt­
age reg ulatorto provide powerto the GPS
receiver. With the heat it and the radio
ge nerated, I defin itely wa nted to co ntro l
whether or no t the fan was running.

As I co ntemplated how to re-wire the
box, I also decided I wa nted the ability to
power up one component at a time for
ind ividual testing. With all these require­
ments, I real ized I need ed so me so rt of
modular power distributio n panel inside
the box. It also meant my origina l wiring
harness and the co mponents associated
with it were useless. My new wiring dia­
gram now looked like what is shown in
fig ure 2. Thi s was n' t the end of my fid­
dlin g, though . As will be explained later ,
there was ano ther co mponent change and
rew ire after everything was finished and
tested , and the tracker was to be used the
next morn ing for an event.

The radio and TNC decisions were very
tightl y co upled, since both were needed
and options ex isted to have both integ rat­
ed into the radio. Radios with TN Cs
are ex treme ly ex pensive, however, and
I didn ' t want to spend that much money.
I ju st wa nted a bas ic, no frills 2- meter
mobil e that could eas ily hook up to the
TN C' s se rial port. Alinco's DR-1 35
(www.a linco.com/Produc ts / D R- 135/)
non-TN C model was a perfect fit.

Available either with or witho ut an
internal TNC, both versio ns have a DB ­
9 serial data port on the back. Not only
was there a direct co nnection to the TNC,
but the co nnec tion features line-level
audio I/O . Th is made tuni ng the TNC sig­
nificantl y easier, since it was n ' t depen -

r MPH

I'SOO seconds

~ MPH

~ seconds

Fasl Speed:

Slow Speed:

Message: lIn Service ::::J
Path: IConventional ::::J

Transmit offset Ps-- seconds

side ration in choosing thi s battery was
that larger capacity batt eri es are mu ch
heavier and were too large to fit neatl y
into the tool box. Real-life test ing has
shown the battery wi ll pro vide over 12
hours ofpower, although it then is severe­
ly depleted .

Th e first major change to the tracker
revol ved around pow er and wiring. I had
mounted the battery and radi o and wired
the box , when at an eve nt I saw a track ­
er that wa s powered by pluggin g it into a
car's da shb oard power port. I thought it
would be a grea t idea if my tracker could
use either its intern al battery or, for longer
use, some sort of ex terna l pow er source

Tone Tesl- - - - - - -,

I I
e •.._ I www.byonics.

Send1200Hz SendBoth ~

Send2200 HzI SlopSending I~ Exil

MIC·E Seuing s---~~--;;::;::::;:::==;_-l
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Min Turn Time: r seconds FastRate:

[

Time Slotting
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ReadConflgUlation l

Wr~e ConflgUlation l

ConflgUle - - - - - - - - --,

ICOM1 .:.J
ReadV81sion I
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Manual Transmit Rate:~ seconds
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Cailfation:~

keep the box cool and hook them all up.
From an elec trical perspecti ve, I thought
it would look like figure I. I would use a
simple switch to turn the tracker on or off
and maybe have one addition al sw itch to
control the fan .

Althou gh I didn 't have any sor t of
power requirem ent calculations, in order
to pro vide enough electrical energy for a
VHF mobile radio to beacon at a reason­
able inter val for a long day, I knew I'd
need so mething more that a co uple ofAA
batteries. Aft er measuring the interior of
my tool box and leaving room to mount
the radi o, I decid ed to ge t an 18-amplhr
gel-cell battery. Anoth er important co n-
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PAYPAL

MMIOO mobile mou nt
system

:\101400 mount s

Ema il: iix@w9iix.com
708-423-0605
708-337-8172 Cell
708-423-1691 Fax

Custom fabrication

EQUIPMENTLTD.

Maximize theoperation of newer
receiverscapturing signals of 2GHz
or morewith the DS3000A from
AOR. Receives from 75 MHz to 3
GHzand isperfect for multiband
transmitters. By replacing multiple
antennasand feed lines, the
DS3000Asimplifies ham radio
operations. Built to precision
standards; its relatively small size
(only 2.9 feet high) and light weight
Oust 1.55 pounds) present a small
wind load. Can be mounted in
confined areas. The DS3000A
supportstransmitt ing on 144,430,
904and 1200 MHZ, safely handling
loads up to 50 watts. The DS3000A
antennasystem includesmounting
hardwarefor standard masts and
33.8 feet of low-loss RG58A1U cable
terminated inaType Nconnector.

DS3000A is another example of
why AOR stands forAuthority
On Radio Communications!

Http://www.w9iix.com

Ginpole kits

IIX Equipment Ltd.
4421 W. 87th Street
Hometown, IL 60456

Climbing
st eps

StandolTs and
etnpotes

Early on I realized the TNC was the
heart and soul of the tracker. It receives
the position information from the GPS
receiver and converts it into packet data
the radio can transmit. In addition, the
programming of the TNC determines
how often the tracker will attempt to bea­
con, as well as what information is sent.

I found a number of general-purpose
TNCs that could handle all the various
packet modes, but they were either
expensive, didn't have APRS functional­
ity, or both. After scrutinizing a couple
of other trackers, I was led to the
TinyTrak3 (TT3) by Byonics (http://
www.byonics.com/tinytrak) shown in
photo 3. If you read the first part of this
article, you'll recall I've also used the
OpenTracker from N IVG (n Ivg.net/
opentracker) for that project. I very
strongly prefer the TT3 because of its
more advanced functionality and better
programming software. This is simply a
personal preference, as both will work
well in a tracker.

Recently, the TT3 has received a
firmware upgrade and the TinyTrak3Plus
(http://www.byonics.com/ti nytrak/
tt3plus.php) provides 5 volts output
power through a set of pins on its GPS
connector, enabling it to power a GPS
sensor. This would have been very nice
to have, since I could have eliminated the
voltage regulator with its heat output.

After selecting a TNC, the next step is
to program it. This requires a Null
Modem cable attached to a computer ser­
ial port. You probably will also need a
female-to-female gender changer, since
standard Null Modem cables have a male
connector on the end you need to connect
to the TNC. Figure 3 shows a screen shot
of the IT3 configuration software. It is
here that you set your call sign, the digi­
path, the icon you want displayed on
APRS software with the symbol table and
code options, any secondary text trans­
mitted as part of the beacon, and the time
interval of the beacon or under what con­
ditions it should beacon. For example,
while (his was set to beacon every three
minutes, I could have enabled beaconing
if my speed fell into a certain range or I
turned greater than X degrees.

Of particular concern in programming

The TNC

dent on the radio 's volume setting (which
can be bumped or changed inadvertent­
ly), as happens when using mic and head ­
phone jack connections.
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Photo 5. The fan and voltage regulator were mounted on the back right-hand side of
the box.

Photo 6. A daisy-chained panel fed from the master power switch was created. The
panel was glued together and then mounted on a hook-and-loop fastener strip bef ore

being attached to the back of the toolbox.

Construction Details
One of my many and significa nt char­

acter faults is that I ei ther dive into some­
thing full force or I don ' t touch it at all.
Radio is no exception-from zero to Extra
class license in a year, from no radios to,
well . . . my wife might read this. Hope­
fully you get the idea. Building this track­
er was no exception. l over engineered (or
over geeked) it a bit, but it was fun!

To begin with, I measured the bo ttom
of the toolb ox and buil t a platfor m to
mount the battery and radio. In photo 4
you ca n see I cut some 2" x 2" lumber
into blocks and used them as mo unt
points for the radio bracket as well as a
battery platform so I co uld get my fingers
aro und the battery to place or remove it
fro m the box. Because I didn't want the
battery sliding around , I used 2-inch wide
hook-and-Ioop straps to wrap almost
completely around and hold it in place.
To secure the straps, I mated them along
the width of the base board and then
locked them in place with the flat brack­
ets and the wooden blocks. Of co urse, I
bought screws that were shorter tha n the
block's width, as well as cut some recess­
es in the blocks so nothing would dam­
age the battery or prevent it from lying
down flat.

Th e fan and voltage reg ulator were
moun ted on the back right-hand side of
the box as shown in photo 5. Using a high­
speed cutting too l, I cut a series of holes
in the toolbox that matc hed the fan's pass­
through holes, and then I mounted the fan
flush with the too lbox wall so it blew out
of the box . The regulator' s three leads
(vo ltage in, S vo lts out, and co mmon
gro und) were mounted on a circ uit board
so I could attac h wire input and output
feeds. Since there were solder joints on
the back of the board, as we ll as to pro­
vide flow -around venti lat ion, I offset
mounted the board fro m the toolbox by
using rubb er gro mmets as spacers. The
ends of the fan and regul ator screws were
covered with si licon sea lant to prevent
cutting my hand if I was n't paying close
enough attention while wo rking inside
the box.

The most di fficult part of the project
was fig uring out how to dis tribute the
power to all the co mponents. I buil t two
or three different "systems" using off­
the-shelf elec tronics parts, none of which

time interval. I then "listened" to my bea­
con to make sure the packets were deci ­
pherable by the program.

4. Use SS I- I,SSn-N for selected non­
routine state or section nets or when
hum an operators are prese nt fo r large­
area emergency need s.

Thi s is only half of the TNC configura­
tion. The TNC input and output levels
must be set so it reads the radio correc tly
(a) to determine when someone else is bea­
coning at any given moment and (b) so it
doesn 't over modulate the radio when bea­
co ning . Accomplished by turning some
set screw s on the TNC board itself, the
TT3 software can trigger the TNC to send
tes t tones to the radio . Naturally, you
wouldn 't want to do this on the APRS fre­
quency. All you need to do is change to a
non-A PRS frequency and monitor from
another radio. I followed my initial tune
by connecting the monitoring radio to a
computer with UI-View and program­
ming the TNC to beacon on a very short

the TNC is how a digi -peater hand les the
tracker' s traffi c, While you want to
ens ure adequate repeating in your imme­
diate area, you don 't wan t to waste band­
width and block others by reque stin g a
large number of repeats. Thi s is set by the
PATH parameter in the software. Rec­
ommendations for this parameter have
changed as APRS has grown and expand­
ed over the years. Bob Bruninga's cur­
rent recommendations are as follows:

I. RELA Y, WIDE, TRACE,
TRACEn-N, and SS are obsolete and are
being phased out. Use at your own risk.

2. Use WIDE2-2 for fixed stations. Use
WIDE3-3 for fixed stations two hops or
more from big cities.

3. Use WIDEI-I,WIDE2- l for two­
hop mobiles in den se area s and WIDE I­
I ,WIDE2-2 for three-hop mobi les in
remote rural area s.
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Photo 7. The right- and left -hand storage compartments on the top of the toolbox.
(See text f or details.)

worked well, before I stumbled upon
Anderso n Power Pole® (www.
ande rso npower .co m/products/pp/pp.
html) connectors. As a then-new ham, I
didn 't know these were the ARES and
RACES standard for electrical connec­
tions. Once I learned what they were and

how they worked, my power distributi on
problem was solved. I' ve since gone
through and retrofitted all my radio and
associated equipment power leads to use
these connectors.

As shown in photo 6, I created a daisy­
chained panel fed from the master power
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I MAIL THIS COUPON TODAY •
lOR, CAll TOU FREE 800-932-4268 •
110 order thenewly revisedFCC TESTS·ANSWERS Guide

I ~- •
I Add,.,, : •

City: 51018:__ Zip:_- I
I Telephone: I
10 Enclosed is $29.45 ($24 .95 + $4.50 S&H) •
I or Call to order with VISA/Ma sterCard/AmEx •

I COMMAND PRODUCTIONS • FCC License Tra in ing •
PO Box 3000 . Sausalito, CA 94966·3000.._------------
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Photo 8. The inside of the completed tracker, including the mounting of the TNC to
the bottom of the toolbox lid.

www.cq-vhf.com
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switch. The panel was glued together and then mounted on a
hook-and-Ioop fastener strip before being attached to the back
of the toolbox. Each component requiring power has its own
set ofPower Pole® connectors which plug into this panel. Both
the main feed into the panel and the radio power connection
are fused.

Photo 7 shows the right- and left-hand storage compartments
on the top of the toolbox. On the top right-hand side is the sin­
gle-pole, double-throw (On/Off/On) switch selecting the power
option as well as the switch for the fan. In buying both switch­
es, I did have to make sure each was properly rated to handle
the expected current flow through it. In the compartment below
is a SO-239 barrel connector for the antenna as well as the GPS
connector. Since this picture was taken, I' ve added a warning
label indicating this cable is not a standard serial connection.
Although the barrel connector is attached to the toolbox, it was
fed through a rubber grommet to isolate it electrically. Another
grommet was used to protect the GPS cable from chafing as it
passes through the box lid.

On the left side are the external power connectors as well as
the final, last-minute change- a voltage meter. When I decid­
ed to add the external power option , I had some extra bolts, nuts,
and washers from a previou s project and I simply drilled the
holes where I thought they would work and look best. To pro­
vide additional electrical isolation, both bolts passed through a
rubber grommet before being locked into place. I originally had
two nuts on the top-one to lock the bolt , grommet, and wash­
ers in place , and the second to hold the bare wire connection (or
bare wire and Power Pole® pigtail ) in place. Several days later

Over 70 Holiday Gift Ideas* for your favorite Ham! ~

* *
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it occurred to me that just finger tightening the nut might not be
enough to hold the wire in place; I should use wing nuts instead,
since you can get more torque to lock it down . Quick-thinking
readers can probably guess what happened: I spun down the first
wing nut without a prob lem, but as I tried to put the seco nd one
on, the wings touched each other because the bolts were too
close together ! Oops, that could cause an electrical problem !
Thus, I cut down the wings on one of the nuts so it would work .
The moral of this story ? Think things through and plan ahead!

In the lower bay on the left-h and side is a voltage meter I
added the night before I was to use the tracker for an event. It
occ urred to me that once the tracker was turned on, I would
have no way of checking how much power was left in the bat­
tery. I had to change the wiring harness inside the box (aga in!)
so the meter and switch were connected to an "a lways hot" feed
from the battery. The meter is activated by the moment ary
switch (defa ult "off') mounted next to the meter.

Photo 8 shows the inside of the completed tracker, includin g
the mounting of the TNC to the bottom of the toolbox lid. I want­
ed to use a leftover piece of my 2-inch wide hook-and-Ioop fas­
tenerstrip, but Icouldn 't get either the hook or loop side to adhere
to the lid regard less of the adhesive used. I tried everyone the
hardware store close to my house had. As luck would have it, the
last adhesive they had was Gorilla Glue (http://www .goril­
laglue.com) and that finally worked. Do pay attention to the
label ' s warning about the adhesive foaming during the curing
process as well as not getting it on your hands, etc.

Summary and Parting Thoughts
This tracker is a tank! With that battery , you know something

is in there when you pick it up! The flip side, though , is the bat­
tery enables the tracker to run for a very long time. The only
thing I don ' t like about this tracker is its size; it' s too big. I
should have mounted the battery vertically so I could have used
a smaller toolbox. However, at the time Ididn 't know how much
wear and tear the tracker would undergo and if the battery would
stay in place orcomecrashing down on the radio . If you 're read­
ing this to get an idea about building your first tracker, I would
use a smaller toolbox by either mountin g the battery vertically
or using a smaller battery and taking the hit on run time.

Of course, as a first project, workin g with a box as large as
this gave me enoug h room to figure out and work with all the
components. Had I thought through everything first, I could
have saved a lot of time and mone y, but that ' s part of the learn ­
ing process. The "nimb le" tracker described in part one bene­
fitted from the experience gained building this tracker. If you
read both articles, you won't make the same mistakes I did .

Although this tracker may be "over engineered," bui lding a
tracker is not hard. Get a radio , TNC , GPS receiver, and throw
them in some sort of enclo sure. Do your homework up front by
reading articles such as this or look at other trackers to deter­
mine what kind of tracker you might want to build based on
how you think it will be used. From there you can evaluate and
play off all the equipment options- such as size, cost, power,
weight, and so on-then build to the plan .

As I said in part one of this articl e, above all rememb er to
have fun.The process oflearning "how" is, in my opini on, more
importantthan the final result. You 'll mis-drill holes orcut wires
too short. It' s okay. Depe nding on what goes wrong, you may
have to make dras tic change s, but that' s part of the adventure
of this hobby, so enjoy it. •
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CQ's 6 Meter and Satellite WAZ Awards
(As of October 1, 2006)

By Floyd Gerald ,* N5FG, CQ WAZAward Manager

6 Meter Worked All Zones
o. Callsi~n

I N4CH
2 N4MM
3 JII CQA
4 K5UR
5 EH7KW
6 K6EID
7 KOFF
8 JFIIRW
9 K2ZD
10 W4VHF
I I GOLCS
12 JR2AUE
13 K2MUB
14 AE4RO
15 DL3DXX
16 W50 Z1
17 WA6PEV
18 9A8A
19 9A3JI
20 SP5EWY
21 W8PAT
22 K4CKS
23 IJB9RUZ
24 JA31W
25 IKIGPG
26 WIAIM
27 KILPS
28 W3NZL
29 KIAE
30 IW9CER
31 1T9IPQ
32 G4BWP
33 LZ2CC
34 K6MIO/KH6
35 K3KYR
36 YVIDIG
37 KOAZ
38 WB8XX
39 KIMS
40 ES2RJ

Zones needed to have all 40 confirmed
16,17.18.19 ,20.21.22,23.24,25.26.28.29 .34,39
17,18.19,21,22.23,24,26.2 8.29.34
2. 18.34,40
2.16,17.18, 19,2 1,22.23,24 .26,27,28,29,34,39
1,2,6,18,19,23
17,18.19,21,22.23,24 ,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 ,30,3 1.32
2.18,34,40
16,17, 18,19,2 1,22,23,24,26 .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. 18,19,20,2 1,22,23,24,26,28,34.39,40
3,4, 16,17. 18,19,20,2 1,22,23,24 ,26,29,34,39
1,2,3,6,7,10,12,18,19,23,3 1
1,2,3,4.6.7,10 ,12,18. 19.23,26.29,3 1.32
1,2,3,4.6.9,10. 12,18. 19,23,26.3 1,32
16,17,18,19,20,2 1,22,23,24,26,28,29,30.34 .39
16. 17,18,19,21,22.23.24.26.28,29.34,36.39
1,2,3,6.7,9,10,18,19,23,3 1,32
2,5,18.34,40
1,2,3,6,10,12,18,19 ,23,32
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
17,18,19.21,22.23,24,26.27.28.29.34
2,16, 17,18,19,2 1,22,23,24,25,26,28,29,30,34,36
1.2,6.18.19.23,26.29,32
1,2,3,6.18 ,19.23,26 ,29,32
1,2,3.6,12,18.19.22,23.24,30 .31,32
1
16,17. 18.19,23 .26.34,35 .37,40
17,18.19.21,22.23.24,25 ,26,28.29,30,34
1,2,17.18,19.21,23,24.26,27.29 .34,40
16,17.18.19,21 .22.23,24 .26,28 .29,34,39
17,18,19,21,22 .23,24,26,28,29 ,34,37,39
2. 17,18.19.2 1,22.23,24,25,26,28,29,30,34
1,2.3,10,12,13,19,23,32 ,39

4 1 NW5E
42 ON4AO I
43 N3DB
44 K4Z0 0
45 G3VOF
46 ES2WX
47 IW2CAM
48 OE4WHG
49 TI5KD
50 W9RPM
51 N8KOL
52 K2YOF
53 WA IECF
54 W4TJ
55 JMI SZY
56 SM6FHZ
57 N6KK
58 NH7RO
59 OKIMP
60 W9JUV
6 1 K9AB
62 W2MPK
63 K3XA
64 KB4CRT
65 JH71FR
66 KOSQ
67 W3TC
68 IKOPEA
69 W4UDH
70 VR2XMT
71 EH9/B
72 K4MQG
73 JF6EZY
74 VE IYX
75 OKIV BN
76 UTIQF
77 K5NA
78 14EAT
79 W3BTX
80 JH IH HC

17.18.19.21.22.23.24.26 ,27.28,29,30.34.37,39
1.18,19.23,32
17,18.19,21,22.23 .24,25.26,27,28 ,29,30,34 ,36
2, 16.17.18. 19.2 1,22,23 ,24,25.26,27.28,29,34
1,3,/ 2,18,19,23,28,29.31,32
1,2.3,10,12, 13, 19,31,32,39
1.2,3,6,9.10.12, 18.19,22,23,27.28,29,32
1,2,3,6,7,10,12,13,18,19,23,28,32,40
2, 17, 18,19,2 1,22,23,26,27,34.35,37,38,39
2. 17, 18,19,21,22,23,24,26.29,34,37
17,18,19,21,22,23,24,26,28,29,30,34,35,39
17,18, 19,2 1,22,23,24,25 ,26,28,29,30,32,34
17,18,19,21,23,24,25,26,27,28,29,30.34,36
17, 18,19,21.22,23,24,25.26,27,28,29,34,39
2, 18,34,40
1.2.3,6,12.18,19.23,31.32
15,16, 17, 18, 19,20,21,22,23,24,34,35,37,38,40
1,2, 17,18, 19,2 1,22,23,28.34.35,37,38.39,40
1.2.3.10,13,18, 19,23,28,32
2, 17,18,19,21.22,23,24 ,26.28,29,30,34
2, 16,17,18.19,21,22.23.24.26.28.29.30,34
2. 12,17,18,19.2 1,22,23,24.26,28 ,29,30,3 4,36
17,18,19,21.22,23,24,25,26,27,28,29,30,34,36
2, 17, 18, 19,2 1,22,23 ,24,26.28,29,34.36,3 7,39
2.5,9, 10,18.23,34,36,38,40
16,17, 18,19,20,2 1,22,23,24 ,26.28 .29.34
17.18, 19,2 1.22,23,24,26,28,29,30,34
1,2,3,6,7,10. 18,19,22,23,26,28 .29.3 1,32
16,17,18,19,2 1,22,23.24,26,27 ,28.29,30,3 4,39
2.5,6.9,18,23,40
1,2,3,6.10,17,18 ,19,23,27 ,28
17. 18. 19,21.22,23.24.25.26,28.29.30,34,39
2,4,5.6.9, 19.34,35,36,40
17.18, 19,23.24.26.28.29,30.34
1,2,3.6,7, 10, 12,18,19.22,23,24 ,32,34
1,2,3,6,10,12,13,19,24,26,30,31
16.17,18.19,21.22,23.24,26.28,29,33.37,39
1,2,6,10,18,19,23,32
17.18,19,22.23.26,34,37.38
2.5,7 ,9,18,34,35,37,40

Satellite Worked All Zones
No. Ca lls ign Issue dale Zones Needed 10 have

all 40 co nfirmed
I KL7GRF 8 Mar, 93 None
2 VE6LQ 3 1 Mar. 93 No ne
3 KD6PY I Ju ne 93 No ne
4 OH5 LK 23 June 93 None
5 AA 6PJ 2 1 Ju ly 93 None
6 K7HDK 9 Se pt, 93 No ne
7 W INU 13 OCI. 93 None
8 De8TS 29 Oct. 93 No ne
9 DG2S BW 12 Jan, 94 No ne
10 N4SU 20 Jan , 94 None
II PA0AND 17 Feb. 94 No ne
12 VE3NPC 16 Mar. 94 No ne
13 WB4MLE 31 Mar. 94 None
14 OE3JIS 28 Feb , 95 No ne
15 JAIBLC 10 Apr. 97 No ne
16 F5ETM 30 OCI. 97 No ne
17 KE4SC Y 15 Apr. 0 1 10, 18, I9,22.23 .

24,26 ,27 ,28 ,
29.34.35.37.39

18 N6KK 15 Dec. 02 No ne
19 DL2AYK 7 May 03 2, 10, 19,29,34
20 N IHOQ 3 1 Jan. 04 10,13. I8. I9.23 .

24.26,27.28 ,29 ,
33 ,34,36.37 .39

21 AA6NP 12 Feb , 04 No ne
22 9V IXE 14 Aug, 04 2.5, 7,8,9, 10, 12,13,

23,3 4,35,3 6,37,40
23 VR2X MT 0 1 May 06 2,5.8, 9 ,10. 11. 12,13.23,3 4,40

CQ offers the Satellite Work All Zones award for station s
who confirm a minimum of 25 zones worked via amateur radio
satellite. In 200 I we "lowered the bar" from the original 40 zone
requirement to encourage participation in this very difficult
award . A Satellite WAZ certifi cate will indicate the number of
zones that are confirmed when the applicant first applies for the
award.

Endorsement stickers are not offered for this award .
However, an embossed, gold seal will be issued to you when
you finally confirm that last zone.

Rules and applications for the WAZ program may be ob­
tained by sending a large SAE with two units of postage or an
address label and $ 1.00 to the WAZ Award Manager: Floyd
Gerald, N5FG, 17 Green Hollow Rd., Wiggins, MS 39577 . The
processing fee for all CQ awards is $6.00 for subscribers (please
include your most recent CQ or CQ VHF mailing label or a
copy) and $ I2.00 for nonsubscribers. Please make all checks
payable to Floyd Gerald. Applicants sending QSL cards to a
CQ Checkpoint or the Award Manager must include return
postage. N5FG may also be reached via e-mail: <n5fg@cq­
amateur-radio.com>.

*/ 7 Green Hollow Rd., Wiggins, MS 39577; e-mail: <n5fg@cq-amateur-radio.com>
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CQ VHF Visits:

M2 Antenna Systems
Beginning with this issue of CQ VHF, we will endeavor to highlight a
factory tour of those VHF industry hams who contribute to our VHFjUHFjSHF
operation. We start out with a tour of M2,

By Gordon West,* WB6NOA

Mik e Staal, K6MYC, is a hands-of! kind ofguy! (Photos by the autho r)

I
first met Mike Staal, K6MYC, in the
earl y 1970 s, when he and two friends,
Ken Holladay and Mel Leland Farrer ,

started KLM Electronics .
"We amasse d $500 and purchased a

radial arm saw and started to cut and fab­
ricate aluminum antennas," commented
Mike. KLM grew and expanded into the
field of VHF and UHF solid-state ampli­
fier s, and eventually went big-time into
the TVRO market.

How many of you rememb er one of the
first synthes ized multi mode 2-meter SSB
transceivers, the KLM Multi 2000? Thi s
was Illy first 2-meter SSB synthes ized
transceiver! How many of us still run the
KLM KT-34?

The success of KLM allowed the sale
of the company in 1984, so Mike took a
year off and spent time with famo us
Hawaii trop o DXer Lou Anciaux,
WB6NMT. Mike became fasc inated
with weak-signal propagation and all of
the aluminum needed to make it happ en.

While Mike tra veled with Louie,
Mike ' s XYL, Myrn a, kept busy starting
up her own printing business when she
wasn 't teaching high schoo l. "I pur­
chase d a co mputer graphic printing
machine and began doing business cards,
letterhead, and Mike ' s QSL cards," said
Myrna, smiling, and ju st as 24/7 ener­
getic as Mike is.

In late 1985, Mike started work on a
project for the University of Alaska fab­
ricating a ISO-foot cy lindrical dish and
steerable feed system. Mike and Myrna ' s
sons, Matt and Kenn y, came aboard, and
when the Alaska project was completed,
they decided to concentrate on VHF and
UHF antenna sys tems, both ham and
commercial.

*CQ VHF Features Editor, 24/4 College Dr.,
Costa Mesa, CA 92626
e-mail: <wb6noa @cq-vlif.com>
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"During the followin g three years, we
outgrew our 1000-squ are-foot shop in
San Martin , California, and we moved
the building and our residence to Fresno
for I I more years of antenna building on
Del Mar Avenue," commented Mik e.
"But in those II years, a huge shopping
center began to emerge all aro und us; and
my antenna range was now overshad­
owed by a IS-foot high chain-link fence
and huge cement buildings. Time to
move aga in!" continued Mike.

The new location is in West Fresno on
Selland Avenue, a brand-new commer­
cial area so new it doesn 't even show up
older GPS mapping programs.

Our visit to the M2 facilit y found that
the business is continuing to grow ! The
new facility now occupies two 1000­
square-foot buildings facing eac h other.

"The origina l building co ntains the
aluminum cutting machinery for the
antenn as, aluminum forming, and
drill ing equipment for our product line,"
commented Myrna."Mike now has a cus­
tom three-axis boom drilling machine
and massive swaging mach ine center
stage in the area . Rotators, elev ation
mech ani sms, and controllers are assem­
bled in the mid section of the building,"
she continued.

The parts and produ cts then flow
toward the front of the building, where
parts are kitted , and antennas and parts
are boxed and stored as finished goods
inventory. Sh ipping and receiving are
also acco mplished there.

"O ur front offices co ntain manufactur­
ing process co ntrol, sales and marketin g,
as well as acco unting," said Mike. "The

Vis it Our Web Site



M2 Antenna Systems is a family affai r. Here Mike 's son Matt ,
KD6KIG , and Mike 's wife Myrna, K6MYM , look over a fin­

ished spec ial-order antenna.

other building houses the entire machin e shop with two CNC
mills, a CNC lathe and bar feeder , and seve ral manual mills and
lathes. The complete welding area for MIG and TIG is located
at the rear of the building," he comm ented .

The antenna prototype department is in the middle section,
and M2 has expanded its capabilit y to co mmercial wireless
equipment , which means co mplete tower installations and
climbing capability.

'T he front offices contain engineering and documentation.
Both shop manual s and customer manuals are crea ted in this

Wyatt Lyzenga, KF6VMW, is the sales and Marketing Manager
ofM2 Antennas.

www.cq -vhf.com

Matt , KD6KIG, inspects a waterproofpolarity switch box.

area. In engineering, we use the powerful SOLID WORKS pro­
gram almost exclusively for mechanical design and documen­
tation," added Mike, showing off how the computer can model
every part the company manufactures.

M2 generously agreed to be the spo nsor of the 2006 ARRL
Jun e VHF QSO Part y. "As M2 Antenn a Sys tems co ntinues to
capture more of the amateur radio and co mmerc ial antenna
markets, the ARRL is delight ed that M2 has agreed to support
an operating event that so many of its customers pur sue with
a great deal of passion ," said ARRL CEO Harold Kramer,

Robin does the fi nal soldering on the RC2800 rotor controller
board at M2.
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pace rolling in high gear at M2, and he was
proud to present the many innovations that
he and his mom and dad have deve loped
in their shop. "Here at M2 we are a pol­
ished team of antenna enthusias ts, and
everyone loves the many jo bs that they do
in our twin buildin gs," added Matt.

After the tour, Suzy and I followed
Mike and Myrna up to their ranch home­
stead and opera ting station high in the
hills above Fresno-very high . Plent y of
hills, a wonderful view, and here is where
Mike reg ularly tests new ante nna de­
signs, boun cing sig nals off the moon,
runnin g tropo for hundreds of miles down
south and up north , and working meteor
scatter and rain scatter. In this rura l loca­
tion there are no neighbors in sight!

Best of all, the M2 antenna manu fac­
turin g is a family affai r, and everyone
shares the enthusiasm of assembling the
finest of weak-sig nal antenna systems.

Thanks to the Staal family for the great
antenna tour and the hospitality that Suzy
and I enjoye d in Fresno! •

Finished ham antennas readyfor shipment.

The Central States VHF Society pre­
sented the 2002 Chambers Award to Mike
for his many years of superior antenna
design , development, and production ben­
efiting VHF and UHF operators.

Matt Staal , KD6KIG , took my wife
Suzy and me through the many features of
the SOLID WORKS computer program,
modeling M2 antenna parts all the way
down to the tiniest detail. Matt keeps the

The SOLID WORKS computer program used f or produ ct design.

There is plenty of computerized equipment for antenna building at M2 Antennas.

WJ1 B. M2 Antenna System s Sales and
Marketing Manager W yatt Lyzin ga,
KF6VMW, says that amateur radio
mak es up nearl y two thirds of the busi­
ness of M2.

M2 Ant enn a Sy stem s supports the
VHF/UHF annual open house and bar­
becue each spring, which is usuall y
attend ed by more than 300 ham opera­
tors who come from all over the country !
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Observing the Relationship
Between Aurora and 5poradic-E

Events on 6 Meters

Is there a relationship between aurora and sporad ic-Eevents on 6
meters? WB2AMU and N0JK think so. Here they explain why, based on
their observations.

By Ken Neubeck, WB2AMU,* and Jon Jones,t NlJJK

Those hams with the benefit of many
years of observations on 6 meters
have noticed that there is a very in­

teresting relationship between aurora
propagation (Au) and sporadic-E (Es).
Such a relationship appears to be complex,
with many varia tions observed on 6
meters both during and following a sig­
nificant aurora event. Indeed, it appears
that 6 meters is probably the only amateur
radio band for which observations can be
made connecting the two phenomena.

The role of metallic ions located in the
ionosphere plays a major part in this com­
plex relationship, and it is worthwhile to
review the movement of these ions dur­
ing a sporadic-E formation.

The Role of Metallic Ions
in Sporadic-EFormations

Dave Ripton, K2SIX, recently brought
to our attention an amazing new search
engine for locating scientific papers. It is
called scholar.goog le.com. Upon typing
in "sporadic-F." thousands of hits came
up. By refining the search a bit, we found
a most interesting paper entitled "Global
transport and localized layering of metal­
lic ions in the upper atmosphere," written
in 2000 by Professors Carter and Forbes.
Since this is a very in-depth paper, we
won' t go into it in detail here. It can be

*CQ VHF Contributing Edito r, 1 Valley
Road, Patchogue, NY 11772
e-mail: <wb2amu@cq-vh!com>
t8949 E. Churchill Court, Wichita, KS 67206
e-mail: <1l0jk@llOtmail.com>

www.cq-vhf.com

found at the following link : <http ://
www.copernicus.org/EGU/annales/ 17/
ag 17/I90.pdf>. It is strongly recom­
mended that any ham who has observed
the sporadic-E phenomenon on the VHF
bands and who is interested in the vari­
ous nuances of Es go to this link and print
a copy of the paper. It provides answer s
to about 90 percent of the questions sur­
rounding the sporadic-E phenomenon.

The paper explains in detail many of
the previous scientific studies of the phe­
nomenon and pro vide s models and
schematics of the vertical tran sport of
metalli c ions (primarily iron and magne­
sium ions) in the ionosphere for the dif­
ferent zones of the Earth (equatorial,
temperate, and aurora). The se metallic
ions have been detected during many
rocket launches into the E-region over
the past 40 years. A detail ed schematic
diagram of the transport model is pro­
vided in this paper.

A pictorial description of the transport
model was featured in an article by
WB2AM U in the Spring 2004 issue of
CQ VHF on page 36 and is in the book
VHF Propagation. A Guide fo r Radio
Amateurs, by WB2AMU and Gordon
West, WB6NOA (available from CQ
Communications). A simplified schema­
tic of this model is provided in figure I.

Another interesting fact brought out by
this paper is that approximately 100 tons
of meteoriti c particles enter the iono s­
phere daily . This amount is independent
of the major meteor showers. It is noted
that there is no significant difference in
sporadic-E activit y when there is a major

meteor shower. Thi s potential source of
sporadic-E ions appears to come from the
daily influx of meteor debri s. However,
the meteor debris does not instantly
become metallic ions; instead, there is a
subsequent process in which the ablated
particles ionize at the 90-km mark.

What may have been a stumbling block
for those studying sporadic-E. particu­
larly hams who have come up with pos­
sible theories, is that the phenomenon is
significantly more far reaching than just
the E-Iayer. Indeed , it is indicative of a
major serie s of processes occurring in the
entire ionosphere!

Current thinking is that the sun plays a
role in sporadic-E development, but more
in terms of daily solar radiation rather than
solar sunspot activity. As observed by
amateur radio operators, sporadic-E ap­
pears to generally be independent of the
sunspot cycle , with its consistent behav­
ior pattern year after year. Thus, there does
not seem to be any connection between
sunspot activity and sporadic-E behavior.

The paper by Carter and Forbes, along
with other works, relates how the in­
creased solar radiation that occurs during
the summer month s has been shown to be
the major factor contributing to the sig­
nificant summer Es season. Ninety kilo­
meters above Earth is where metal ions
are created through the recombination of
metal particles with oxygen ions. As
there is more solar radiation during the
summer months, more ions are crea ted
and subsequently are avai lable for verti­
cal tran sport back into the different
regions of the ionosphere.
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Six Meters Still Smoking in Summer 2006!
By Ken Neubeck, WB2AMU

This is a follow- up report to the article that I wrote about the sum­
mer sporadic-E seaso n through the end of June ("Six Meters Goes
Wild !" Summer 2006 CQ VHF, p. 6). It is written from a personal
perspective, with some input gathered from others.

As reported in that article, there were some decent sporadic-E con­
ditions during June, highlighted by a Texas to Japan opening on the
even ing of June 4th. Besides Texas, there were a number of other
midwestern states that contacted one or two of the Japanese stations.
Since that time, I was informed by Jose, N4BAA , in Virgini a that he
worked JM IDTF at 0051 UTC on June 5, 2006, when he peaked for
less than a minute, enough to make the QSO. Jose believes that this
may be the first Japan to Virginia QSO on the 6-meter band.

As I have done in the past, and this year as well, I took vacation the
first two weeks of July. This has allowed me to take advantage of some
pretty good sporadic-E openings over the years. However, this year July
started off relatively slowly for us here on Long Island, New York. On
July lst we had a short double-hop opening into parts of southern Texas
and into Mexico, with XE2YWB in DL82 coming through on SSB.

Perhaps the biggest opening that I have ever observed on 6 meters
durin g the summer was the July 12, 2006 opening into Europe. During
the morning hours of that day, I did hear and try to work 10JX in Italy,
but to no avail. At about 4:45 PM local time, I saw a spot by Lefty,
KITOL, on the dxers.info chat page that CT IHZE was in the OX
window on CWo I went downstairs to my shack to work him, and then
the band really started to take off ! I worked some very strong sta­
tions, such as Johan, ON4IQ, at 599, but many of the OX stations
were about the same signal strength, 569 to 579 on CW oI worked two
new countries in eastern Europe-Slovenia (S59A) and Serbia
(YU IEU). Later I saw on the chat page that Bulgaria was also on.

I heard 9A7V in Croatia. I tried to get him severa l times, but he
apparently was hearing the W4s better. At one point during the open­
ing, I thought that I actually had worked him, that he had come back
to me, but as I later found out from my returned QSL card, it was not
he who had come back to me. Again, the signal strengths of the
European stations were all about the same, so it did get confusing
when there was more than one OX station on the same frequenc y!

The CQ WW VHF Contest took place over the weekend of July 15th
and 16th, and conditions on 6 meters were very similar to the open­
ings that took place during the June ARRL VHF QSO Party. I could
only operate for certain periods of the CQ contest and had a nice stretch
of working ten stations while mobile, including AF60 in California on
the evening of July 15th. I would find out later during my talk on VHF
propagation at the Boxboro, Massachusetts convention in August that
many hams experienced conditions during the contest that were the
best they had ever heard on 6 meters. Single-hop sporadic-E was so
strong that it was easy to work many stations, and there were double­
hop conditions towards the Caribbean and the west.

I finally was able to work Italy on 6 meters after many misses over
the years.This happened when I set up my portable two-element beam

with about 80 watts from my FT-100 in my car at my work location.
I saw that Italy was spotted on the dxers.info chat page. It was ju st
before lunch, and I heard IK0FTA. Signal s were a little better than
EME (earth-moon-earth) levels, and it took many repeats for me to
finally work IK0FTA at 1535 UTe. The same was true when I final­
ly worked I0JX at 1601 UTC after many repeats of my call sign.
Granted, the setup was nothing like a base-station setup, but there is
always hope!

Many stations in the U.S. participated in the OX Marathon (which
runs from May through the first week ofAugust every summer) spon­
sored by the Finni sh Six Meter club. Becau se of the good conditions
during July , they were able to really build up their totals compared
to previous years. The top five U.S. stations are listed here , each fol­
lowed by the number of DXCC countries they worked: WlJJ, 82;
N3DB, 77; N4BAA, 70; K3TKJ, 69; and N41S, 65.

Some interesting OX was observed on 6 meters durin g July. I, along
with other U.S. stations, was able to work Bo, OX3LX, on July 26th
during his visit to Greenland. On the morning of July 28th , the
Caribbean came in very strong, and I worked NP3CW, WP4N, and
PJ2BVU using my portable setup, again from work . There were a few
good days during the beginning of August , but the band died down
after that. Aurora came in on August 19th, and I worked K7BV/I and
WA IT pointing my antenna north and bouncing off the aurora.

I counted at least II days in July when double -hop sporadic-E was
present towards somewhere. The majority of the time it was in the
directi on of Europe. In fact , we were able to work two stations from
Europe on a consistent basis: F8DBF in France on the II th, 15th,
17th, and 26th, and CT IHZE on the 12th, 23rd , and 24th .

Lefty , KITOL, in Maine , who is alway s in on the action for any
transatlantic openings to Europe , worked around 300 European sta­
tions in July, his best-ever total. He noted that the longer haul OX to
4X, ZC4, SV9, 5B4, and UT was much better in July than it was in
June for me. Also, he had many more hours of strong TV videos in
July than in June and thinks this year ' s TV videos were more con­
sistent and stronger. Also, in July Lefty had longer and stronger open­
ings to the West Coast. It is hard for him to compare this year with
the last three years, as they were so bad ! Lefty surmises that the lack
of magnetic activity really aided the Es this summer, so it may be that
there was a "normal" Es season again on 6 meters!

Sporadic-E activity really dropped off after mid-August, although a
few surprise openings came up during early September. I heard Ken,
AC4TO, from northern Florida come in on 6 meters into my area on
Long Island on the evening of September 7th, two days before the ARRL
September VHF QSO Party. During the contest itself, I did not experi­
ence any sporadic-E activity from my area, nor did most of the north­
east U.S. stations. However, a number of stations in the South, such as
KC4PX in Florida, had a two-hour opening on the afternoon of Sunday,
September 10th. September sporadic-E is rare, but when it does occur
during the VHF QSO Party, it can make for an exciting time!

For years, many hams, and so me sc i­
enti sts fro m India, believed in a connec­
tion between thunderstorms and spo­
radic- E. Indeed, many ob servers pointed
out the ex is te nce of sprites that extend
upward from the top of thunderstorms
toward the io nos phere . Some believed
that thi s particular phenomenon may
have be en a mechanism for charging or
creating spora d ic-E layers, e ven though

32. CQ VHF • Fall 2006

sprites would have to travel upwards of
60 miles to reach the E-region.

What is more likely is that at best there
may be an indirect correlation between
thunderstorm activity and spo rad ic -E.
where thunderstorms are a possible indi­
cator of certain types of activity in the E­
region. Current theories suggest that
there are a multitude of sporadic-E ions
in the E-region reservoir. They need to be

collected into layers by a mechanism, and
wind-shear activity by the right combi­
nation of the neutral and zonal winds in
the E-region is an important ingredient in
the process.

The only thing that was not directly
explained by the Carter and Forbes paper
is the lack of sporadic-E activity during
the equinoxes. However, there is a lot of
information presented that would suggest
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Extra Class
Let Gordo help you get your !
top ham ticket, Amateur Extra I
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ations to help you learn th e I
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correct answer. His audio I
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WSYI softwa re helps you prepare for that I
tough Elemen t 4 exam. _
Extra Class book GWEM S19.95 I
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on 7 audio CDs GWEW S39.95 -
Extra book + software pkg. ECS S39.95 !
Baskbooks teach you Electronics! I
Basic Electronics BELC S19.95
Basic Digital Electronics BDIG S19.95
Basic Communications Elect. BCOM S19.95 !

Getting Started in Electronics I
by Forrest M. Mims I

,------, A great in troduction for any- i
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tron ics fundamentals. Includes I
100 projects you can build,
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demon strate how electricity
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Order today from W5YI: 800-669-9594 or on-line: www.w5yi.org
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audio course is a great way
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car or truck. The WSYI interactive study
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General Class book GWGM S17.95
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on 4 audio CDs GWGW S27.95
Book + software package GUS S39.95

Learn Morse code
for your upgrade to General!

Morse code Learning Course
on 8 audio CDs GW05 S39.95

CW Teacher on 2 audio CDs GWCT S14.95
Code software 0-48 wpm WMC S19.95
Morse code 5-16 wpm - tape GW13 S29.95
Morse code 13-20 wpm - tape GW20 S29.95

Get your commercial license!
GROL-Plus book - FCC Elements 1, 3 & 8
for MROP, GROL, & radar GROL S39.95
GROL-Plus book + software GRSP S69.95

I Tech + General Value Package
_ Technician & Gene ral Class books + WSYI
I software package. Includ es 2 Gordon West
I stud y manuals, WSYI Morse code softwarei & free Part 97 book. TPG S64.95

i WSYI Ham Operator Software
Includes all writte n and code exams, plus
WSYI CW software on a CD-ROM, with

I free Part 97 booklet.
- HOS (no books)I HOSB (with 3 study manuals)
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1) Metal particles (iron , magnesium)
from meteor ablation descend
downward from the E-region from
tidal wave forces.

4) Winds com ing from
different directions will
compress the ions into
thin layers.

J_Q9_~':'! _

solar radiation

~

- - - - - - - - _ . _ - --- - - - -- - - --- ---~~~~~-~---~--~- -~--~- -~~-~.~~~~
3) After recombination, some
metallic ions are transported
upward into the E and F
regions the combination of
ionospheric winds and vertical
drift

90km O·

2A) Some metal
particles do not
recombine with
oxygen ions and
are oxidized and
descend to earth.

28) Some metal
~t<~'3'.l~.l!!:-I particles recombine

with the oxygen ions at
90 km height and
become metallic ions

Figure I. A pictorial description of the ion transport theory ofsporadic-E ions that reflects current scientific thinking about
the phenomenon. (Figure by WB2AMU)
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Time (UTC) Spotter callsign Grid Station heard/work ed Gr id
0002 NSCJK ENS4 WB5LLIIb EM40
0004 N3DB FMI S K0 UOib EM07
0006 K3HX FNOO W60AL DM79
OOOS KSROX ENSO K5SM EM03
OOI S N0 JK EM I7 NW70 DN47
0022 W5ZN EM45 NW70 EN47
0023 K5IX EL29 NSPUM EM66
0026 K5IX EL29 KK0CQ ENOS
002S K4RX EM70 W0GHZ EN34
0030 KE7V CNSS WN0L ENII
0032 W4TRH EMS5 K0HA ENIO
0034 W4TRH EMS5 KC0 RUR EM29
0041 N0JK EMI7 NIGC EM95

Table l B. November 10. 2004 six-meter aurora activity.

Table 1A. November 10, 2004 six-meter sporadic-E activity.

Time (UTC)
0210
0354

Spotter callsign
KIHTV
N0JK

Grid
FM IS
EM I7

Station heard/worked
K0 KPib
K0H A

Grid
EN36
EN 10

a physical change in the Earth for those
times of year in the way of zonal winds
or electric field lines. Remember, the
meteor-particle influx into the iono sphere
is still con sistent on a daily basis.

Continued amateur radio observations
on the VHF bands, coupled with scientif­
ic studies and impro ved instrumentation,
will eventually help determine the reasons
for this lack of sporadic-E activity during
the equinoxes. From subsequent e-mail
correspondence we have had with Jeffrey
Forbes, it was discovered that this paper
was a doctoral thesis by Carter and neither
of them are currently doing any more
research on sporadic-E.

The knowledge that there is significant
movement of sporadic-E ions in the
ionosp here will be beneficial in under­
standing some of the 6-meter observa­
tions in recent years involving the inter­
actio n between aurora and sporadic-E.

Time (UTC) Spotter Grid Sta tion work ed/heard Grid
0649 K0H A EN10 NL7Z BP51
0650 K0HA EN 10 VE7D UB COSS
065 1 K0 HA EN 10 KL7HBK B049
1006 NSCJK ENS4 VE4 VHFIb EN I9
100S NSCJK ENS4 VE4ARMib EN09
1010 NSCJK ENS4 K2M UB FN21

Table 1C. November 10, 2004 six-meter aurora-E activity .

910911 aurora + thin Es

Note the development
of a thin Sporadic-E
layer at 2000Z

Figure 2. This EISCAT radar plot of the ionosphere above northern Europe shows
a broad aurora formation developing between 100 km and 120 km shortly before
2000 UTC on September 11,1991. At 20002 a thin sporadic-E layer can be detect­
ed in the midst ofthe aurora forma tion at 120 km. (Figure courtesy ofS. Kirkwood)
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Aurora, Aurora -E,
and Sporadic -EEvents

It generally has been observed that fair­
ly high level s of geomagnetic acti vity
(where the K-index exceeds 4) are a detri­
ment to sporadic-E activity on 6 meters
in the northern latitudes, where this activ­
ity develops into aurora formations.
However, there seems to be a special case
in which the opposite is true, and it
involves extremely high level s of geo­
magnetic activity (K values of 8 or 9).

Figure 2 shows an imbedded sporadic­
E formation developing inside an aurora
forma tion. Thus, the question is whether
the sporadic-E ions were already present
in the area of the aurora or the sporadic­
E ions were pushed into one area by the
aurora. During some aurora openings on
6 meters it has been observed that when
the aurora subsides, a sporadic-E forma­
tion is still present, resulting in aurora-E
or sporadic-E.

During rocket launches into the active
aurora that were conducted at Ft.
Churchill in Manitoba, Canada during the
1960s, there were instances in which
metallic ions, typically magnesium, were
detected at around 100 km from the sur­
face of the Earth. It therefore would not
be unreasonable to assume that the metal­
lic ions inside the aurora could have been
tied to sporadic-E formations or a near­
sporadic-E formation situation similar to
what is shown in figure 2. Thus, through
some of the scientific work that has been
done in the past, we have an idea of the
complex relationship between sporadic­
E and aurora. Thro ugh amateur radio
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with some aurora-E openings as shown
in Table IC.

Thi s part icular case study shows the
give-and- take relationship among auro­
ra, auro ra-E, and sporadic-E. As men­
tioned ea rlier in this article, figure 2
may provide a plausibl e explanation of
this type of eve nt, with the imbedding
of a sporadic-E for mation inside an
aurora formation, where the sporadic-E
formation becomes dominant when the
auror a fades.
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tables (Tables IA, B, and C) . Initially, on
the 9th, some aurora activity was noted
on the internet, with an early spot show­
ing K7AWB in CN87 working K7CW in
ON 17 on CW via aurora at 2204 UTC.

Shortly after this aurora opening, a spo­
radic-E opening occurred, with various
internet spots at 0000 UTC on November
10th, as shown in Tabl e IA. Then the
aurora made a brief second appearance
and the sporadic-E activity shut down
altogether (Table IB).The evening ended

Case Study #2
Another case study that shows the ebb

and flow between aurora and sporadic-E
activity is the series of openings that
occurred on November 9th and 10th
2004, presented here through a series of

observations on 6 meters, we see more
evidence of this complex relationship.

Case Study # 1
One case in point that describ es the

complex relationship between aurora and
sporadic-E is the ser ies of eve nts that
occurred on May 29, 2003 and lasted for
several hours.

Significant solar act ivity occurred a
few days ear lier , with a classificati on
X3. 1 flare observed on the sun; it was in
a geo-effective position with the Earth.
On the May 29th, the planetary K-index
reached 8 and the aurora extended into
the temperate zones, where activity
occurred on both 2 and 6 meters begin­
ning in the mid-afternoon for the north­
east U.S. WB2AMU in FN30 was able to
work KITOL in Maine via aurora back­
scatter on 6 meters. On 2 meters, into the
early evening hours he worked a number
of stat ions- K4QI (FM06), KIZC
(FN43), and W3MRG (FN IO)-using a
portable antenna set up in his driveway
and running 45 watts from an FT-1000
in the car.

Then things got even more interesting.
There was geo magnetic-induced F skip,
with stations from both Central America
and the northern part of South America
being heard at night. WB2AMU was able
to hear ZF IDC at I AM. Also, N0JK
worked YV ID IG ( FK60) at 0606 early
in the mornin g on May 30th. Later, at
072 1, Jon worked N30B in FM I8. Jon
still heard 3- and 8-land 6-meter beacons
when he went QRT at 0900 UTC !

At 5:30 AM local time on the morning
of the 30th, WB2AMU listened on 6
meters in the parking lot of his work loca­
tion in centra l Long Island, New York.
He heard many beacons from the Mid­
west via an appare nt sporadic-E opening;
among them were K0KP, N8PUM ,
WR9L, and KB9CG . Unfortunately,
there were no stations to work! Finally,
by 6:30 AM, WB2AMU began to work
a slew of stations, starting with WA8FTA
in Illinois, N9CJK in Michigan, K0RLM
in Iowa, and VE30 BP in Ontario. The
band remained open for severa l hours
until it finally shifted toward the south­
east, Georg ia, at noontime.
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Table 2B. February / 8, 2005 six-meter sporadic-E activity.

Table 2A. February / 8, 2005 six-meter aurora-E and aurora activity.

Time (UTC) Spotter callsign Grid Station heard/worked Grid
0210 K9M U EN44 VA2MGLIb FN47
02 12 K9M U EN44 VE8BYIb FP53
02 16 K0GU DN70 K0 KPIb EN36
0238 N8CJK EN84 K9M UIb EN44

man y stations in Texas worked stations
throughout the south via sporadic-E . Fig­
ure 3 shows the plot of some of the sta­
tion s that were worked.

The question is whether the aurora may
have stirred sporadic-E ions to the poin t
that they seemed to be "pushed" into posi­
tion for the sporadic-E opening. As we
stated before, sporadic-E openings during
February and March are very rare , and
when there is aurora activity only 24 hours
before, one suspects a cause-and-effect
relation ship of some sort. While the auro­
ra does not directl y cause sporadic-E
openings, it appears to either stimulate the
E-region such that a sporadic-E formatio n
develops inside the auro ra (as in figure 2)
or push sporadic-E ions (as in figure 3) ,
As hams, we are very fortun ate to have a.
band such as 6 meters, which is generally
quiet durin g certain times of the year and
allows us to observe these various propa ­
gation modes and the effect they may have
on one another.

Even during the summer 2005 spo­
radic -E seaso n, a major aurora openin g
was observed. On August 24th the plan ­
etary K value rea ched 9. Beginning at
1950 UTe. WB 2AM U in FN30 was able
to work VE3GIB in FN25 and N8CJK in
EN84. Over the next few days, so me sig­
nificant sporadic-E openings were ob-

would tend to confirm our suspicion of a
possible correlation.

Additional Events
Durin g 2005 there was a fairly signif­

icant amount ofgeomagnetic acti vity and
subsequent sporadic-E eve nts. For exa m­
ple, a significant aurora opening occurred
during the latter part of March 8th. The
following day from 1600 to 1900 UTC ,

Figure 3. The plots ofa sporadic-is opening that occurred in the southern tier of the
United States on March 9, 2005, shortly aft er an aurora opening in the northern

United States. (Figure by Jon Jones, NflJK)

Time (UTC) Spotter callsign Grid Station heard/worked Grid
120 1 K4S0 FM I8 W5GTA EM20
1202 KD4ESV EL87 K8UKlb EN52
1226 K8KS EN82 W5GTA EM29
1236 N8UU P EN82 C6AFP/b FLl6
1244 K8KS EN82 W A 8UF/m EL89
1246 K8KS EN82 KI4HIS EL87
1248 N8UU P EN82 WA4DO S EL86
1302 K4RX EM70 VE3ROR FN25

Case Study #3
The previous case study covers a series

of events that occ urred during the winter
sporadic-E season. Another situation
worth ex ploring is when such eve nts
occur durin g qui eter month s of sporadic­
E acti vity.

Through observations on 6 meters, it
appears that such back-and-forth action
is more easi ly noticed durin g the "minor
Es seaso ns." Indeed, sporadic-E is rare
during the month of February, so when a
sporadic-E eve nt follows an aurora event ,
it is reason able to suspec t a connec tion or
correlation.

For thi s particular example, aurora
activity was initially observed at 0200
UTC on February 18, 2005, as seen in
Tabl e 2A. Sporadic-E acti vity appeared
less than ten hours later , ea rly the fol­
lowing morning local time in North
America with spots starting at 1200 UTC,
as shown in Table 2B.

Now one might ask if there is a cause­
and-effect relationship of a strong spo­
radic-E eve nt follow ing aurora. Did the
aurora stimulate the metallic ions in the
E-region to collect into a sporadic-E for­
mation ? With February being a general­
ly quiet month for 6-meter activity, the
occurrence of aurora followed by spo­
radic-E acti vity on back -to-back days

One feature of auro ra-ass ociated Es
openings is that sporadic-E appears to
occur during the night or early in the
morning. Sporadic-E see ms to occur dur­
ing "lulls" in aurora ac tivity and then
promptly "s huts down" when aurora
acti vity picks up.
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On September 16. a group of 6-meter operators attended SMOGfest 2006. Approximately 100 ops plus guests made the journey to share
insights and spec ial presentations on 6 meters at an outdoor barbeque restaurant in Saunderstown. Rhode Island. Afull write-up ofthis event

is in the works for the next issue ofCQ VHF. (Photo by WB2AMU )

served, including some paths between the
north east U.S. and the Caribbea n; eve n a
few Euro pean stations were spotte d. Au­
gust is a mon th of modest sporadic-E
ac tivi ty, and like the other examples
described, one would suspec t a connec­
tion of some sort.

The Summer 2005
Sporadic-ESeason:
Summary and Notes

The opinion of U.S . and Ca nadian
VHF hams regardi ng the summer 2005
sporadic-E ac tiv ity was almos t unani ­
mous: It was one of the worst seasons
ever. The month of Jun e was exception­
ally poor. At WB 2AM U' s location on
Long Island, he observed only ten days
of sporadic-E activi ty in Jun e, the low­
est num ber that he had measured in 15
years on 6 meters . He saw decent spo­
radic-E activ ity during Field Day week­
end, but none during the A RRL VHF
QSO Party ear lier in the month . In lieu
of a sporadic-E ope ning during the VHF
co ntes t, we were treated to a significant
auro ra opening that took place during the
latter part of that wee kend.

Did aurora play a part in the reduced
amo unt of sporadic-E activi ty? As we
have discussed, sporadic-E is fairly con­
sistent during the summer months and is
generally independent of the solar sunspot
cycle . However, in July 2004, when there
was significa ntly less sporadic-Eactivity,
there was a lot of geo magnetic activi ty
(there were five days of aurora activity
observed on Long Island in July 2004!) .

www.cq-vhf.com

Indeed , the re was the maj or auro ra
opening observed during the latter part
of the 2005 Jun e VHF QSO Part y, and
a month later ano the r aurora ope ning
was observed on Jul y 10th . Moderate to
fairly strong levels of au rora see m to be
detrimental to sporadic-E form ati ons
occ urr ing in the same area. Th e excep­
tion is major auro ra ac tivity that triggers
auro ra-E and subse q uent spo radic-E.
While the high geomag ne tic ac tivi ty
was a co ntributing fac tor on so me of the
days that did not ha ve sporadic-E. it
alone ca nnot explain the decrease fo r the
entire month.

Our knowledge of the sporadic-E phe­
nomenon as a whole has been increas ing,
but there are still many questions, such as
why poor conditions-for example, those
of June 2005-occur. Because of the com­
plex relationship between sporadic-E and
aurora, there is reasonable suspicion that
a certain amount of geo magnetic activity
could be a disruptin g factor with regard to
sporadic-E ion movement in the ionos­
phere for several days.

Whil e the summer of 2005 may have
been one of the worst summers on 6
meters for sporadic-E activi ty, it may not
have been a uniqu e eve nt, based on years
of ionosonde sporadic-E data. In a paper
that WB2AMU wro te for the Journal of
Atmospheric and Terrestrial Physics. '
the large amo unt of hourl y sporadic-E
critica l frequency data from a number of
ionosondes was exa mined. For exa mple,
22 years worth of data from the Bould er,
Co lora do ionosonde were used , and it
was see n that there were a few years when

there were only 20 day s ofsporadic-E that
reached an MUF (maximum usa ble fre­
quency) of 28 MHz for the mon ths of
Jun e and July (based on hourly data).

Our know ledge base will continue to
grow through use of the tools ava ilable
on the internet, such as 6-meter spotting
sites (for example, dxers.i nfo) . Th ese
interne t sites have con trib uted greatly to
ca tching shor t and elusive spo rad ic-E
openings , par ticular ly those during the
wintertime Es season. In 2003 , through
this site and WB2AMU's ow n obse rva­
tions, he was ab le to spot eig ht days of Es
ac tivity during December. In 2004, it
see med as if there were more users on this
site, and he observed 10 days of Es activ­
ity du ring Dece mber. That may not nec­
essa rily be an indication that more spo­
radic-E activity was occurring, but rather
that there were more spo tters and better
spotting networks.

Aurora and sporadic-E eve nts togeth­
er have a history, and as seen in the case
studies, along with the radar plots, they
can overlap on occasion . Under the right
conditions, we see that a sporadic-E for­
mation can actua lly be imbedded inside
an aurora fo rmation, and this can lead to
the interes ting observations that were
described in this article. •

Note
I. Neubeck, K. E.. "Using the combined

reso urces of amateur radio observa tions and
ionosond e data in the study of tem perate zone
sporadic-E," Journal of Atmospheric and
Terrestrial Physics. Vol. 58, No. 12, August
1996, pp. 1355- 1365.
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Adding 3456 MHz
to the Contest Station

At first, adding another microwave band to your contest station may
seem daunting. However, N5AC explains how easy it was to add
3456-MHz capability to K5QE 's contest station.

By Steve Hicks, * N5AC

E
very contes ter entertains ideas
from time to tim e about how to
improve his score. One afternoon,

Mar shall Willi ams, K5QE, and I were
having ju st such a conversation abo ut
how to improve our VHF-and-up cont est
scores . Marshall' s station was already
impressive, with several tall towers,
amplifiers on every band , and multip le
operating position s on 50 MH z through
1296 MH z. As a rover with several
microwave band s, I encouraged Mar shall
to add 2304 MHz and 3456 MHz to his
station. Not only could he increase his
score with contacts with other fixed and

"e-mail: <n5ac@n5ac.com>

rover stations on these bands, but it would
also help my score, since I would be able
to work him from a number of grids on
both bands. Marshall agreed that it was a
goo d idea to add the band s, but only if I
helped him get on the air!

We felt as if getting some power on
these bands would be good, so we took a
look at amplifiers. There are some good
surplus solid-state ampl ifiers for both of
these bands, and I felt that they would be
easier to keep runnin g at a multi-op sta­
tion than a TWT. Over the next few
month s, I built up both 2304 MHz and
3456 MHz for Marshall ' s station. Thi s
articl e focu ses on the 3456-MHz box,
becau se the design is considerably more

compl ex since we put much of the hard­
ware on the tower. For amateurs the pre­
dominant surplus amplifier available for
this band is the Toshiba 40-50W amplifi­
er. These are an excellent value at
$ 125-150, are ava ilable through a num­
berofsources on the Internet , and are actu­
ally designed for the 3456-MHz band and
require no tuning. The Toshiba amplifier
is also fully protected with internal ther­
mal shutdow n and an integrated full ­
power isolator with a load.This means you
can drop the antenna off the end of the
feedlin e and still not hurt the amplifier,
although I have no plans test this!

With the amp chosen, Marshall took a
hard look at feedline loss. It becam e appar-
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----- Antenna Connection

---- Post Amplifier

_--- Control Relays

RF Transfer Relay
__-~ Bandpass Filter

__-- Pre Amplifier

Power Amplifier

.~_-- Surge Protector

__-- Power Supply

Solid State Relay

Terminal Strip

TX In and RX Out

Photo A. The completed box.
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Figure 1. Block diagram of the box.

ent that there was going to be considerable
feedline loss with the transverter and the
amplifier on the ground; Marshall ' s
microwave tower is 130 feet tall. The cut­
off frequency for anything larger than 7/8­
inch hardline prevented us from using the
larger hardlines to manage the loss. The
loss on 7/8-inch hardline for the run we
were going to have to the top of the tower
(about 200 feet) was 9 dB at 3.4 GHz. This
means that with our 50-watt amplifier at
the bottom of the tower, we would end up
with around 6 watts at the antenna! Not
only that, but 9 dB ofloss on receive would
not be a good thing either. If there was a
way of getting the amplifier and a preamp
up on the tower, it would probably be
worth the effort.

I agreed to get started and see if I could
figure out a way to get everyt hing running
up on the tower. Since the Toshiba ampli­
fier needs only about I mW to produce
40-50 watts of power, we could stand
quite a bit of loss in our feedlin e provided
we had some reasonable power at the bot­
tom of the tower. Marshall had plenty of
3/8-inch flexible hardlin e, which would
have a loss of 14 dB at 200 feet. We would
need transmit power of 25 mW (25 mW
less 14 dB is I mW) out of the transvert­
er to drive the PA at the top of the tower,
so Marshall ordered a 3456-MHz trans­
verter from Down East Microwave
(http://www.dow neas tmicrowave.com)
with 25 mW output power. We would also
need to be able to overcome the same loss
on receive if we used the inexpen sive flex­
ible hardl ine on receive. We acquired a
couple of preamps from Down East as
well, one as a preamp and one as a "post­
amp," the 9ULNA and 9LNA, respec tive­
ly. I don 't believe the 9LNA is still avai l­
able, but two 9ULNA s can be used.

Putting Together
the Pieces

To switch the antenna from receive to
transmit, Marshall found an SMA transfer
relay on eBay. Initially, we were told that
this transfer relay was momentary, but
after some experimentation I found out
that it was latching.This would make con­
trollin g the relay more complicated, so we
looked for some other options. We didn 't
have much luck finding a good alternative,
so in the end I decided to use the original
relay and find a way to make it work.

The Toshiba amplifier prefers 12.6
VDC and will generate more heat if more
volta ge is provided. It didn 't make a lot
of sense to run 12 VDC at 20 amps up the

tower, as the resis tive losses would be
substantial. If we accounted for the volt­
age drop from the res istive losses from
the bottom to the top of the towe r (for
example, set the voltage higher at the bot­
tom of the tower so that after the resis ­
tive losses we would have 12.6 volts at
the top of the tower), all of our other
devices at the top would be subjec ted
to a higher voltage when the amplifier
was not keye d and the current was lower.
I looked aro und for a small, co mpac t
power supply that could provide the I I
amps we needed to run the amplifie r
and that would also be adj ustable down
to 12.6 volts . Th e As tro n SS-25 met
all of these requirements. A pot inside of
the supply allo ws for easy adj usting
down to 12.6 volts. In the end, putting the
supply on top of the tower see med to be
the bes t solution.

I also wanted a way to tum the power
supply at the top of the tower on and off
from the shack . One way would have
been to disassemble the supply and some­
how run the switch wires down to the
shack. Instead, I opted to use a solid-s tate
relay in the box and use the same 12-VDC
enable line that turns on the preampli fiers
to also tum on the power supply. I had a
small stash of Crydom solid-s tate relays
I had purchased on eBay; they would han­
dle 10 amps at 110 VAC, so I was able to
use one ofthese.The 12 VDC enable from
the shack allows the 110 VAC to flow to
the power supply that supplies the rest of
the enclosure.

We've had some trouble with RF from
one band getting into another and destroy-

ing a preamplifier. We decided that in
most circumstances we need to put a band ­
pass filter in front of each band before the
preamp lifiers to protect them to some
extent. This is probably not necessary if
you have bands separated on different
towers or there is enough separation ver­
tically so the bands will not get interfere
with one another. In this case, we knew we
could have a couple of hundred watts of
2304-MHz energy next to the 3456-MHz
antenna, so we opted to place a filter in­
line. I had a couple of3-5 GHz filters that
had been used in some Rockwell
microwave-link equipment, so I tuned one
to 3456 MHz. The filter has about 1.5 dB
of insertion loss, but this beats the other
altema tive-a dead preamp in a conte st.

Finally, I needed a box that would hold
everything, would weather the elements,
and would also mount easily on the tower.
I looked at a few metal boxe s and thought
about the additional shielding they would
provide, but I figured that a metal box on
the tower might get hotter than a com­
posite box. I focused on a line of fiber­
glass boxes that are NEMA 4X compli­
ant (wa terproof). Th e Hammond box I
selected has a hinged cover, mounts on
the back that work well for the tower, and
a removable aluminum plate that could
be used as a mounting surface for all of
the components. At about $ 100, this box
isn' t cheap, but it is built well and suits
our needs. We also discussed putting fans
in the bottom of the box and plac ing a sep­
tum down the middle of the box to force
air around all of the components. After
discussing this with a seasoned broadcast
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RF engineer, Jim Reese, WD5 IYT, we decided to take his
advice and seal the box and heat sink the amp well inside the
box, and not allow anything additiona l (water, bugs, etc.) to get
into the box.

Since all of the internal components are connected with SMA
connectors and all of the external feedlines have N-co nnectors,
I opted to use bulkhead N-to-SMA connectors for all three
egresses from the box: the ante nna, the RX port , and the TX
port. I purchased these for aro und $ 10 eac h from Mouser
Electronics (http://www.mouser.com). but you could use other
connectors or put some thing together from whatever you hap­
pen to have on hand. I made most of the interna l connections
with semi-rigid coax that was obta ined from various sources
and is readily avai lable at hamfests. For the relays used to switch
connections inside the box, I used the VF4, which is used quite
often in auto and RV applications. It has a 12-VDC coi l and
will switch up to 30~0 amps of 12 VDC. The particular stash
I have was purchased in a large quantity (50, as I remember)
on eBay for something like 50 cents each, but they are also
avai lable from Mouser and other sources.

I'm not great at mechanica l projects such as mounting, so I
enlisted the help of Bill Simpso n, N5YA. Bill has been build ­
ing towers and other projec ts for as long as I can reme mber and
is very good at making things come out right. I handed Bill the
box and all of the components that went into it, and away he
went. He broug ht back everything securely mounted and ready
to be wired. Bill used 18 Weld to seal the gaps around the con­
nectors on the outside of the box to keep the box watertight.
Any epoxy or similar compound should work, prov ided it will
adhere to meta l and fiberg lass and can work at the temperatures
the box will be exposed to on the top of the towe r.

Wiring the Box
Most of the wiring in the box is fairly simple. The transfer

relay needed a way to always rever t back into the transmit posi­
tion when power was removed. This would preve nt the preamp
from being exposed to the elements during a thund erstorm.
Mars hall calls this method "energize to receive," and it works
like this: Any relays in the syste m always defa ult to the trans­
mit positio n (on the RF coax side) except when the receiver is
on and receiving should be taking place. Generally, this
involves just wiring the relays so that the normally close d posi­
tion is transmit and normally open is receive. I had an addi­
tiona l prob lem with the transfer relay, however, since it was
latching. The system could be in a receive position when the
power was pulled and it would then remain there. To solve this
problem, I charge up a capaci tor when the system is in receive
and if power is pulled, a relay shorts this capaci tor across the
transmit set of terminals on the transfer relay, sending it to the
transmit position as the box' s last operation whenever power
is pulled. There are other ways of doing this, but this one worked
well and we already had the transfer relay.

The only other tricky part was wiring the power connector on
the Toshiba amplifier. It is a high-density DB-IS connector (the
same as a VGA monitor) and it has eight power pins. I needed
to run +12.6 volts to four pins, ground to four, and PIT to one.
This is difficult with the close proximity of the pins, so I would
recommend using TefIon® shielded wire so you don' t melt away
the insulation and short any wires together in the process.

One additiona l safety feature I wired into the system involves
the transfer relay's indicator lines. There are three wires on the
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Photo B. The box mounted at the top of the microwave tower
at K5QE.

transfer relay that indicate if it has successfully switched to one
position or the other. I used the transmit side of the indicator
lines as part of the PIT circuit. This prevents the PA from ener­
gizing unless the relay has connected the antenna to the output
port of the ampli fier. If this was not done and there was a fault,
the PA could end up transmitting in our I-watt 50-ohm load
connected to the preamp when the system is in transmit. A photo
of the completed box is shown in photo A and a block diagram
is shown in figure I.

Testing
After wiring up the box, it was taken to Marshall's shack for

integration testing. With the actual transverter and rig that would
be talking to it, all power levels were adjusted. The power ampli ­
fier is Class A, and when PIT is actuated, it draws maximum
current until PIT is removed, regardless of the RF input to the
amplifier. Somewhere along the way, I had forgotten to remove
PIT from the amplifier when I was testing it, and it was pistol
hot when I discovered my error. It had been keyed down for about
10 minutes solid, and I nearly burned my hand on it. When I
checked the amplifier immediately after this, it would not put
out any power. After cooling down, though, it once again put out
full power. This amplifier is truly rock solid with protections­
not that I would recommend repeating my "experiment"!

After testing was complete, the box was mounted at the top of
the microwave tower at K5QE as shown in photo B. At this poin t,
it had received no testing with remote stations. I drove back to
Dallas, my home QTH, before the box had made it to the top
tower, so I was able to make the first 3456-MHz contac t on the
rig from EM I3 to EM3 1, a distance of215 miles. Signals were
good (3-6 dB out of the noise) and reports were easy to exchange

Visit Our Web Site
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DPU-1100
Basic control for DC rotors

For C.A.T.S. RL-1100, RD-1800 &
most Yaesu models

Deluxe controls also available!

RL-1100
Handles over 10 sq. ft. of antenna load.
Mounts in any position, above tower shelf, below
shelf, sideways to tower or building. Mounts on
side for use as elevation rotator.

For use with CDE CD-44, HAM-2, 3, 4 and HyGain
CD-45, HAM-4, T2X. Also works with some
Yaesu controls

R OTATI ON SYSTEMS FOR THE 2 1st CENTURY

www.cq-vhf.com

Figure 2. A map of the contacts made
in the ARRL June VHF QSO Party.

(this was from my rove r to the fixed sta­
tion), eve n without enhancement.

Contest Performance
The firs t real test occ urred just a wee k

after the box was mounted on the tower.
In the ARRL Jun e VHF QSO Party,
Marshall and the sta tion operators made
19 co ntac ts on 3456 MH z, with the
longest being from 275 miles away. In
total , 14 different gr ids were worked and
the total added to the station sco re was
roughly 50 ,000 point s. A map of the con­
tacts made is show n in fig ure 2.

By placing the preamplifier and ampli­
fier at the top of the tower , we were able
to achieve the best perform ance we could
hope for with min imal sac rifices . Al­
though we spent extra money on the hous­
ing, additional co mponents, and the sep­
arate power supply for the PA, Marshall
also save d money by running 3/s-inch
feedlin e up the tower rather than using
the more expensive 7Is-inch . Thi s was an
enjoya ble proj ect , and we all are pleased
with the contest result s. •
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By Dr. H. Paul Shuch," N6TX

THt ORBITAL CLASSROOM
Furthering AMSAT's Mission Through Education

"Hams in Space"

Remember the Muppets? From 1976
to 1981, thes e puppet creatures,
created by the late Jim Henson, had

their own TV variety show. One humor­
ous recurring segment was the "Pigs In
Space!" science-fiction spoof starring
Kermit the Frog's longtime rom antic
interest, Miss Piggy Lee (a porcine torch
singer loosely based upon a popular. but
slightly overweight, singer of the time
with a similar name) and set aboard the
S.S. SwineTrek. This Muppet sketch in
tum inspired a popular "Hams In Space!"
T-shirt sold as an AMSAT fundraiser for
a few years. It depicted amateur radio
satellites in orbit, being operated by, well,
hams . I still wear mine to hamfests.

Who, in fact, was the first actual ham in
space? Legend has long held that Col. Yuri
Gagarin, hero of the Soviet Union and the
first human to orbit the Earth , held ama­
teur radio callsign VAlLO. I, in fact, inad­
vertently helped to disseminate this legend
(the veracity of which is now in doubt) in
a letter to an aviation journal.' It turns out
that my claim, which has appeared widely
in the amateur radio literature, resulted
from an interesting misunderstanding.

At a time when radio contacts acros s
the Iron Curtain were relatively scarce,
Soviet QSL cards were considered quite
the prize in the U.S. One, received in the
mid 1960s by a U.S. ham , documented a
contact with UAILO. It sported a photo
of the famous cosmonaut and was signed
"73, Yuri ." Although Gagarin' s tragic
death in an airplane crash in March 1968

*Director ofEducation , AMSAT
e-mail: <n6tx @amsat.org>
<www.AMSAT.org>
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made the assumption impossible to veri­
fy, many of us accepted this QSL card as
proof that the first man in space had
indeed been a ham .

Recent discussions on the arnsat-bb e­
mail reflector have shed some light on
what now appears to be a legend born of
good intentions. Printed QSL cards, a cost­
1y commodity, were a luxury that most
Soviet hams could ill afford. It was com­
mon practice to add one ' s call sign, by
linoleum block printing, to purchased pic­
ture postcards and to inscrib e all relevant
QSO information on the back . Touri st
postcard s of the day featured breathtaking
natural landscapes, architectural master­
pieces-and, ofcourse, the faces of heroes
of the Soviet Union. A popular postcard
featuring Gagarin 's countenance appar­
ently was used for this purpo se. The fact
that he and VAlLO shared the relati vely
common given name "Yuri" gave this
appealing rumor a life of its own.
However, it now appears that the Yuri who
operated as VAlLO, and the first human
in space. were not one and the same.

Gagarin notwithstanding, there is no
controversy at all surrounding the identi ­
ty of the first radio amateur to operate
from space. That honor fell to Dr. Owen
Garriott, W5LFL, aboard the Space
Shuttle Columbia on its mission STS-9.
in early December of 1983. Garriott pre­
viously had tried unsuccessfully to obtain
authorization for ham radio activity
aboard the Skylab space station during its
second manned mission a decade earlier.
By the time STS-9 flew , small HT tech­
nology had made amateur operations
from space far more feasible.

W5LFL' s shuttle operations were far
more than a space DXpedition. He ju sti­
fied the equipment to his NASA col ­
leagues as a necessary backup communi­
cations system. However, as an electrical
engineering professor at Stanford , Owen
Garriott was interested in the education­
al opportunities his mission could afford,
and he worked hard (through both NASA
and AMSAT) to involve schools in his
historic flight. During the months pre­
ceding the STS-9 mission , seconda ry
schools, colleges, and universities around

W5LFL operating from orbit, December
1983. The inscription on the photo reads
"To Paul Shuch N6TX, and all the stu­
dents, San Jose City College-from the
spacecraft Columbia. 73 Owen W5LFL "

the world rushed to complete stations for
the sole purpose of contacting the first
ham in space. Those that succeeded
received not just QSL cards, but person­
alized, autographed photos of W5LFL
operat ing his HT on-orbit (see photo).

Thus was born SA REX, the Shuttle
Amateu r Radio EXperiment, a j oint
NASA/AMSAT initiati ve to include
amat eur radio activity on as many subse­
quent Space Shuttle missions as possible.
Most astro nauts hastened to ea rn their
ham radio licenses. Many continued the
proud tradition ofco nducting school con­
tacts fro m space. Russian cosmonauts
similarly installed ham rad io equipment
aboa rd their long-li ved MIR space sta­
tion , and rou tinely co ntacted schoo l
gro ups, as well as ham club stations and
indi vidu al amateurs, from low-Earth
orbit. Th e SA REX and MIR traditi ons
co ntinue today, thro ugh ARISS (Ama­
teu r Radio on the Internat ional Space
Station), involving a perm anent ham sta­
tion aboard the ISS and prov iding hun­
dreds of opportunities for school gro ups
around the wor ld to talk to hams in space.

Visit Our Web Site

---------- - - ~ ---- ---------



I
For competitive pricing on all of our products, please check out your
favorite Ham Radio Dealer.

M2 Antenna Syst ems, Inc .
4402 N. Selland Ave. Fresno , Ca 93722

(559) 432 -8873 Fax (559) 432 -3059

c

See us on the web at www.m2inc.com

18

Remind me later

c Gain (dBd)

NoYes

Would you like to update now?

M2 has a wide selection of products to choose from.

ill. M2 Antennas can be habit forming I

Iools t:!elp

Design: Vagi

#1 Customer
Service

Largest
Select ion

Great Delivery
Times

Over (100) different items in stock at all times

NEW! High Performance Transverters

• Low Receive NF • From -20 dBm to 8 W Drive
(typically 0.8 dB) • Sequenced keying output

• High dynamic range front • Built-in 1a-segment
end (+17 dBm mixer) LED wattmeter

• Single-port and dual-port • Stackable , low-profile cabinet
IF connections (1 .3"H x 7.8"W x 8.3"0)

XV50, XV144, XV222, and XV432 kits
Optional crystal oven, XVOVN

Visit our web site for details on all of our products.

sales@elecraft.com
Phone: (831) 662-8345
P.O. Box 69, Aptos, CA 95001-0069

<.., E L E C R AF T
www.elecraft.com

50, 144,222 MHz
20 - 25 W

Note
I. Shuch, H. Paul, "Ist ham in space"

(Letter). Western Flyer 29 (22): io, De­
cember 25, 1987.

To most students, the holy grai l of
ARISS and its predecessors has been that
coveted QSL card, along with the contact
that enabled it. However, to their teach­
ers and advisors , a ham contact with a
manned spacecraft represe nts a uniqu e
educational opportunity. From radio
communications to orbita l mechanics to
geography and language, ARISS contacts
provide an impetus for the deve lopment
of interdisciplinary curric ula at all levels.
It is my role, as AMSA T Director of
Education, to help coordinate these ef­
forts. If you are involved with an ARISS
contact-as a teacher, pare nt, con trol
operator, mentor, or advisor-I hope you
will register as an official AMSAT
Educator (forms for that purpose are
available on the AMSAT website) .

Your mission (should you decide to
accept it) is to make sure that the educa­
tional opportunities do not end with Loss
of Signal. Hams In Space are here to stay.
Let's exploit the attendant educatio nal
opportunities to the max!
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*~ Holiday Gifts Ideas from CQ VHF.II

Now you can enjoy collections of the best material published in Ham Radio magazine ,
conveniently arranged by subject and by original publication date. Choose your
interest, your time period, and choose your Anthology.

Homebrewing Techniques - This anthology brings together the most useful and practical
advice and techniques for the person who wants to build anything from small solid state projects to
beam antennas . Order No. AHOME $19.95

Order No. 2BU

The successor to
the popular and
authoritative Baluns
and Ununs. Great
deal of new tutorial
material, and designs
not in previous book,
with crystal clear explanations of how
and why they work .

Understanding, Building &
Using Baluns & Ununs
by Jerry Sevick,
W2FMI

Order No. SWP $19.95

This authoritative book on shortwave
propagation is your source for easy­
to-understand information on sunspot
activity, propagation predictions,
unusual propagation effects and
do-it-yourself forecasting tips.

The NEW
Shortwave
Propagation
Handbook
by W3ASK, N4XX
& K6GKU

*Ham Radio Magazine Anthologies

Heathkit - A Guide to the
Amateur Radio Products

by Chuck Penson,
WA7ZZE

Greatly expanded 2nd
Edition- a must for
collectors and Ham
history buffs. A terrific
trip down memory lane
for any Ham who was
there or wishes he had

been. Pick up this 328 page volume and
you won't be able to put it down!

Order No. HEATHKIT $29.95

*2007/08calendars

logies for only $75 - Save $$ and get FREE ShiP~& Handling!

* *
*15-Month Calendars - January 2007 through March 2008

Test Equipment &Repair Techniques - From building test gear to trouble-shooting
the rig, this anthology of the best articles on the subject has been carefully selected to meet today's needs . Includes techniques
and devices that work and are easily duplicated , and gives today's Hams a much-needed helping hand at solving equipment
problem s on their own.* Order No. ATEST $19.95 * ~

Ham Radio Anthology: Antennas - Carefully selected, these two antenna anthologies
cover all types of antenna designs and theory from 160 meters through microwaves. All articles have been
selected to be as timely and valuable to today's Ham as they were to Ham Radio readers of the time.
These first two volumes will be followed by two additional volumes.

Antennas -1968-1972 0 rder No. ANn $19.95

Antennas -1973-1975 0rder No. ANT2 $19.95
$

~Uyall 4 An

U lS _ .... 11

n .. d ..

~~"'- _..

These fifteen month calendars (January 2007 through March 2008) include dates of important
Ham Radio events such as major contests and other operating events, meteor showers,
phases of the moon, and other astronomica l information , plus important and popular
holidays. These calendars are not only great to look at, they 're truly useful, too!

Classic Radio Calendar - Fifteen magnificent full-color vintage radio images
including Comcraft, Collins , GROSS, Heathkit, Hammarlund, Millen , National ,
Hallicrafte rs, E.F. Johnson , Allied Radio and more! Order No. CCAL

Amateur Radio Operators Calendar - This year's calendar brings you 15
spectacular images of some of the biggest, most photogenic shacks, antennas,
scenics and personalities . These are the people you work, shacks you admire,
the antenna systems you dream about! Order No. HRCAL

2 Great 15-month calendars - Still only $10.95 each!



$27.95

*

Order No. MILSPEC

The Dire ctory of
Global Broadcast ing

The most up-to-date
information on medium­
wave, shortwave, and
FM broadcasts and
broadcasters. Includes artic les on
topics of great interest to both listeners
and dxers, reviews of the latest
equipment, updated maps showing SW
transmitter sites and more.

Order No. WRTH $29.95

Detailed write-ups for many
famil iar sets : PRC-25/-77 ,
RT-58, PRC-1099 , GRC-105 ,
GRR-5, R-392 and more.
Over 230 pages of operation ,
modification ,and maintenance tips and
info,including 200+ illustrations. Useful hints
and mods , and more!

MIL SPEC Radio Gear
Korean to Present Day
by Mark Francis, KI0PF

Ham Rad io Horizons: The Video Order No. VHOR

Getting Started in VHF Order No. VVHF

Getting Started in Ham Radio Order No. VHR

Getting Starte d in DXing Order No. VOX

Getting Started in Packet Radi oOrder No. VPAC

Getting Started in Amateur SatellitesOrder No. VSAT

Getting Started in Contest ing..Order No. VCON

Buy all 7 for your Club for only $59.95

~~*"- -.'.. ... 2007 World Radio
TV Handbook

$19.95Order No.AFR I

Contesting in Africa
Multi-Multi on the Equator

by Roger Western, G3SXW
& the Voo 000 Contest Group

A compelling array of contesting
and DXing experiences from one of the
most unique operating venues on earth ­
the African continent.

"Up Two" by G3SXW
r-,,--::-----::--...,-,

Are you a DX'er? Have you
longed to be on the other
side of the pile-ups ? Do you
dream of taking a rig to
exotic locations? If your
answer to any of the above
questions is yes, this book is
certain to bring you the vicarious thrills of
operating from exotic places .

Order: UPTWO $19.95

The Short Vertical Antenna
and Ground
Radial
by Sevick, W2FMI

This small but solid guide
walks you through the
design and installation of
inexpensive, yet effective
short HF vertical
antennas. With antenna
restrictions becoming a problem, this book
could keep you on the air!

Order No. SVERT $10.00
$19.95Order No. HFANT

t} '* videos
. IIcds H Rd· M . CD ~ spec/o ·am a 10 agazmeon NOWONLY

$9.95 each (Reg. $11.95)Enjoy quick and easy access to every
issue of this popular magazine , broken
down by years !

~ Sale only $54.95 ea.
Three sets, each containing 4 CDs

1968-1976 Order No. HRCD1 !.
1977-1983 Order No. HRCD2 $5 95
1984-1990 Order No. HRCD3 $ 9.
Buy All 3 Sets and Save $49.901

Order No. HRCD Set $129.95 (Reg. $149.95)

* Order No. PASS $22.95

The World's #1 selling
shortwave guide! Have the
world at your fingertips!
Details on what to buy and
where to tune.

Edit ion 2007

The Complete DXer
Third Edition .--------,

The joy of the chase, the
agony of defeat , the thrll of
victory are the stuff of The
Complete DXer, a book that
is almost as seduct ive as
the DX chase it describes .
It excites , it entertains, it teaches!

Order: COMPDXer $19.95

W6SAIHFAntenn: more great gifts!
~ %i- Handbook

• - by Bill Orr, W6SAI

* Passport to World
Band Radio

One of ham radio's most
respected authors, W5SAI was
known for his easy-to­
understand , down-to-Earth,

=='------' writing style. In keeping with
this tradition , this book is a thoroughly
readable text for any antenna enthusiast,
jam-packed with dozens of inexpensive,
practical antenna projects that work!

. Call 1-800-853-9797 or FAX your orders to 516-681-2926



$15.00
Order: RSIOTA

IOTA Directory­
11 th Edition
Edi ted by Roger Baliste r, G3K r.iu&
RSGB , 2002 Ed., 128 page s

This book is an essential guide to
participating in the IOTA (Islands ©.
the Air) program. It cont ains eve'1!t~

a newcomer needs to know to enj©l
collecting or operating from islands for this popul ar
worldwide program.

Order: RSHFAC $16.00

HF Antenna Collection
RSGB , 1st Ed., 1992.233 pages .
A collec tion of outstanding articles and
short pieces which were publis hed in
Radio Communication magazine
during the period 1968-89. Includes
ingenious designs for single element,

beam and miniature antennas, as well providing
comprehensive information about feeders , tuners ,
baluns , testing , modeling, and how to erect your
antenna safely.

t}
~ RSGB Books

1*
Guide to VHF/UHF
Amateur Radio
By Ian Poole, G3YWX
RSGB , 2000 Ed., 112 pages
Everything you will need to help you
enjoy VHF/UHF to the fullest. Help
choosing the right transm itter , receiver,
antenna, utilizing the correct part if
each band and more !

Order No. RSGVUAR $14.50

Radio & Electronics Cookbook
By George Brown, M5ACN
RSGB . 2001 Ed.
A collection of the very best wee~:®u

projects from D-I-Y RADIO rnaqaza
Step-by-step instructions make this
book ideal for hams want ing to buf~

their skills and knowledge.

Order: RSREC $28.00

HF Amateur Radio
RSGB . 2002 Ed.
The HF or short wave bands are one
the most interesting areas of arnatsu
radio . This book takes the reader
through setting up an eff icient arnate
radio station, which equipm ent to
choose, installation, the best

antenna for your location and MUCH more.

Order: RSHFAR $21.00

RSGB Pref ix Guide
By Fred Handscombe, G4BWP.
RSGB. 6th Ed., 2003 . 48 pages .
This book is an excellent tool for
the beginner and the exper ienced
hand alike. Designed with a "lay flat" wire binding
for ease of use the new "Pref ix Guide"
is a must for every shack .

Order: RSPFXG $13.50

Low Power Scrapbook
RSGB. © 2001, 320 pages.
Choose from dozens of simple trans ­
mitter and receiver projects for the HF
bands and 6m, including the tiny Oner
transmitter and the White Rose
Receiver. Ideal for the experimenter or
someone who likes the fun of building
and operating their own radio equipment.

oR Order: RSLPS $19.00

$28.00

r=-- -, *

$32.00

*

Order: RSTAEG

Order : RSLFEH

oR
The Low Frequency
Experimenter's Hdbk
By Peter Dodd, G3LDO
RSGB , 2000 Ed., 296 pages .
An invaluable and unique reference
written to meet the needs of
amateurs and experimenters
interested in low power radio techniques
below 200sHz.

The Antenna
Experimenter's Guide
RSGB. 2nd Ed, 1996. 160 pages .
Takes the guesswork out of adjusting
any ante nna, home-made or
comm ercial, and makes sure that it's
working with maximum efficiency.

Describes RF measuring equipment and its use ,
constructing your own antenna test range , computer
modeling antennas. An invaluable companion for all
those who wish to get the best results from antennas!

Practical Projects
Edited by Dr. George Brown , M5ACN
RSGB 2002 Ed, 224 pages .
Packed with around 50 "weekend
projects," Pract ical Projects is a book
of simple construction projects for the
radio amateur and others interested
in electronics . Features a wide vari­
ety of radio ideas plus other simple

electronic des igns and a handy "now that I've bui lt it,
what do I do with it?" section. Excellent for newcomers
or anyon e just looking for interesting projec ts to build .

Order: RSPP $19.00

1*
The Antenna File
RSGB. ©2001. 288 pages.
50 HF antennas, 14 VHF/UHF /SHF
antennas , 3 receiving antennas,
6 articles on masts and supports,
9 articles on tuning and measuring,
4 on antenna construction, 5 on
design and theory , and 9 Peter Hart
antenna reviews . Every band from
73kHz to 2.3GHz!

Order: RSTAF $32.00

+

.. Y
ANTENNA...

Antenna Toolkit 2
By Joe Carr , K41PV
RSGB & Newn es, 2002 Ed.
256pages.A def initive design guide
for sending and receiving radio sig­
nals . Togeth er with the powerful
suite of CD software included with
this book, the reader will have a complete solut ion for
constructing or using an antenna; everything but the
actual hardware!

Order: RSANTKIT2 $40.00

Amateur Radio
Mobile Handbook
RSGB . 2002 Ed., 128 pages .
The Amateur Radio Mobile
Handbook covers all aspects of
this popular part of the hobby.
It includes opera ting techniques,
installing equipment in a veh icle
and antenn as, as we ll as maritime and even
bicycle mob ile. Th is is essential reading if you
want to get the most out of your mobile station.

Order : RSARMH $21.00

VHF/UHF Handbook
Edited by Dick Biddu lph , MOCGN
RSGB, printed 2002 ., 317 pages.
One of the most complete guides on
the theory and practice of reception
and transmission on VHF/UHF band.
Hundreds of illus trations and photos.

Order: RXVUH $35.00

Packet Radio Primer
By Dave Coomber, G8UYZ &
Mart in Croft, G8NZU
RSGB, 2nd Ed., 1995,266 pages
Detai led pract ical adv ise for
beginne rs. Complet ely revised and
greatly expanded to cover

developments in this field and beyond bare basics
into advanced areas such as satellite operations.

Order: RSPRP $16.00

RF Components &
Circuits
By Joe Carr , G3YWX
RSGB, 2002 Ed, 416 pages.
A complete self -study course in F1l1"
technology, with conscise retereno
text to dip into in a readable and
straightforward format.

Order: RSRFCC $36.25

.

We'll include a personalized gift card with your order! ~f
'e'



*
Of '* magazines at holiday sale prices!

CQ Amateur Radio * if
CO's editorial content is aimed squarely at the active ham.Within each issue , CO's features and
columns cover the broad and varied landscape of the amateur radio hobby from contesting and
DXing to satellites and the latest digital modes . CO includes
equipment reviews , projects , articles on the science as well as the
art of radio communication and much , much more. *
Domestic Rates: 1-year~; 2 yrs~ 3 yrs~
Holiday Special! $29.95 $53.95 $77.95

Canada/Mexico: 1-year~ 2 yrs~ 3 yrs~
Holiday Special! $42.95 $79.95 $116.95

Foreign : 1-year~ 2 yrs $~; 3 yrs~ ~~
Holiday Special! $54.95 $103.95 $152.95 ""K

*~ Popular Communications
The world 's most authoritative monthly magazine for shortwave listening and scanner monitor­
ing. Editorial content consists of features on scanner monitoring of police; fire , utility and aircraft
communications; international shortwave listening; CB radio; amateur radio; FRS; GMRS;
monitoring radio digital communications, including CW, Rny, SITaR, etc; AM/FM commercial
broadcasting; weather and communications satellites; telephone equipment and accessories;
radio nostalg ia; alternative radio; clandestine radio; and military radio.

Domestic Rates: 1-year~; 2 yrs~; 3 yrs~ J1!Iiilllill;ll:l!JliiiiIiIiiillll'.J~
Holiday Special! $26.95 $47.95 $68.95

Canada/Mexico: 1-year~; 2 yrs $~; 3 yrs $~
Holiday Special! $36.95 $67.95 $98.95

Foreign: 1~year~; 2 yrs~; 3 yrs~'t} Holiday Special! $46.95 $87.95 $128.95

CQVHF
The all-time favorite magaz ine for the VHF/UHF enthusiast is better than ever. This quarterly
magazine's editorial content focuses on Ham radio above 50 MHz. Regular columns include :
Antennas , OpEd , Satellites, VHF Propagation, & FM.

Domestic Rates: 1-year~ 2 years~ 3 years~
Holiday Special! $23.00 $46.00 $69.00

Canada/Mexico: 1-year~ 2 years~ 3 years~o
Holiday Special! $33.00 $66.00 $99.00

Foreign: 1 -year~; 2 years~; 3 years~
Holiday Special! $36.00 $72.00 $108.00

.
CaI/1-800-853-9797 or FAX your orders to 516-681-2926

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



* HOLIDAY GIFT ORDER FORM *Great Gift Ideasl

* o Heathkit -A Guide to AR Pdts #HEATHKIT $29.95
o New Shortwave Prop Hdbk #SWP $19.95
o Understanding, Building & Using #2BU $19.95
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By Kent Brita in," WA5VJB

ANTtNNAS
Connecting the Radio to the Sky

The Big Opportunity

Photo 2. The other end of the 1750 fee t of transmission line.

Cavity Filters
On 144.2 MHz and 432.1 MHz, I used 144- and 450 -MHz

FM passband cavity filters from repeater dipl exers. The y
worked great and the noise was way down comp ared to 6 meters.
On 2 meters the noise floor was S I to S2; on 432 MHz the noise
floor was SO. The quest continues. I have a lead on a 50-MHz
passband cavity filter and hope to give one a try soo n. Even so,
I am still scrounging. We also plan to test 222. 1 MHz in the
near future. '

down that coax . In our case there are over 50 TV transmitters
and over 30 FM stations within a mile or so. We're talkin g a
couple of megawatts here , and the antenna was pickin g up 20
of those watts! Connect a rig to the coax without a good filter ,
and say goodbye to those front -end parts.

Rule 2: Goodfilters. For 6 meters I was able to use a Drake
6-meter low-pass filter. It was marginal, but kept the front end
of my IC-706 Mark II from smoking. The old TV Channel 2 is
still putting out full power about a mile away, and signal levels
were incredible. Even with the Drake filter, the noise floor was
S5 to S7 on 6 meters. As I tuned up the band, the noise level
increased. With the help ofWB5KGL, we ' ve whipped up some
new filter s. At TV Channel 2, the skirts are now over 70 dB
down, the limits of my test equipment. I hope it' s enough, and
we will be trying them out shortly, but I had to finish this col­
umn first!

Local Stations
While the tower currently has five FM transmitters running

ju st a few feet above the new TV Channel 2 antenna, their sig­
nals were actually less than the FM transmitters about a mile
away. Those tables showing that dBs of vertical isolation are

Using the Big Antenna
Using a broadcast antenna on the ham band s is not that easy

and can easily bring along with it some expensive learning expe ­
rience s.

Rule 1: Never connect your rig directly to thefeedline! You'll
fry it! At one location we measured nearly 20 watts coming back

Photo I. The 1840-foot broadcast tower.

*1626 Vineyard, Grand Prairie , TX 75052
e-mail: <wa5vjb @cq-vhf.com>

It was one of those rare opportunities. The local TV Channel
2 was building a new transmitter site. Yes, analog TV is sup­
posed to go away, but they could economically justify a new

transmitter and a new antenna even over just a two-year oper­
ating period .

The antenna went up two weeks behind schedule. However,
the transmitter was running three months behind schedule. Oh,
how horrible. Here was a 12-panel array for 56 MHz at 1631
feet, 1750 feet of 41/2-inch feedline with .875 dB of loss at
55.125 MHz , and nothing connected to it. It also didn't hurt that
the Director of Engineering for the network is N5UUE. He was
kind enough to supply the 41/2-inch hardline to Type N adapter.
I don't have many of those in my junk box. Somehow I feel like
I should do penance. Adapting hardline like that to a PL-259
connector for 6 meters is just plain wrong.
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Photo 4. Another cavity fi lter.

Photo 3. Cavity fi lter to the right ofthe transceiver.

Operating
If the tower crews had finished on

schedule, we could have use the antenna
during the September ARRL VHF QSO

Rig Bypassing
Again, this is an incredibly strong RF

field. Adding RF chokes to my external
speaker leads, and some ferrite chokes on
the 12-VDC line knocked the noise down
a little bit. Not all of it was coming in the
front end. Nobody complained about
video buzz on my TX audio, so I just left
that alone and put an extra ferrite choke
on the 12-VDC line .

Static Electricity
Every time a cloud floated by there was

a corona discharge from the tower to the
cloud . The tower is very well grounded,
so it ' s not going to hurt the rig. Yo u learn
to ge t used to the noise real fast.

ing light never came on , so I didn' t worry
about it.

Noise Blankers
" If the noise was so bad, why didn't you

j ust turn on the noise blanker?" That was
another question during the first test. The
combined energy from that many TV sig­
nals does not look like impulse noise. No
settings of the noise blanker or DSP filters
helped. The rig was just getting blasted!

Th at question ca me up in one of the
QSOs. I have no idea, and with all that
power coming back down the coax fro m
other stations, most SWR meters would
have had a seizure. Th e rig ' s SWR warn-

"What was the SWR? II

antennas are pretty broad and can be used
on man y ham bands. Furt her more, j ust
look at that height advantage. The anten­
na gai n may be only a little better than a
rubber-duck antenna. However, it's a
rubber-duck antenna at 1631 feet!

The antennas are designed to be very
broadband ed . A quick try on 10 meter s
didn't get any respon ses. However, the
band wasn 't open. On 20 meters the sig­
nals were weak but in there. Due to their
waveguid e type construction, I wouldn' t
expect many UHF TV antenn as to work
on the ham bands. However, TV Chan­
nels 2 through 13 and FM broadcast

Other Bands

much grea ter than hori zontal isolati on
between repeater antennas are true!

Upper Frequency Limit
It' s hard to gras p at first, but there is an

upper frequ ency limit to the band s you
ca n use wi th a broadcast ant enn a. At
about I GH z, 6- inch hardline starts to
look like waveguide, not coax. Loss goes
up very fast. Therefore, don 't plan on
bri ngin g along a I296-MHz or a 10-GH z
rig ; the feedline won't pass it.

Test Your Filters
Th e first 6-meter low-pass filter I test­

ed looked goo d out to a couple of hun­
dred MH z. However , it started passing
signals aga in. Most of those TVI filters
never were designed to keep out kilowatts
of power from UHF TV tran smitter s.
Addition all y, man y ca vit y fi lters wi ll
pass thei r harm onics as well. Chec k out
the filters first ; the rig yo u save may be
you r own. Don 't be surprised if you need
more than one filter-one sharp filter ,
and then a broad one to keep out the other
filter respon ses.
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Photo 5. These fi lters combine fiv e transmitters onto one antenna. Three ofthe trans­
mitters go out right-hand circular polarized and two of the transmitt ers go out

left -hand circular polarized.

killin g infidels and Americans is consid­
ered a hobb y activity!

Just after 9/ 1I, this chap was sent to a
listen ing post along the Afghan border. }-~e

had acces s to wonderful receivers con ­
nected to discone antennas . The signals
were there, but they were very weak . He
downloaded the dimen sions for 146- and
440-MHz Cheap Yagis. Then using "req­
uisitioned broom sticks and coat hangers,"
he built up a pair of Cheap Yagis. "Sig nals
I could work with!" he excla imed.

He reported back to his superiors what
he had to use for antennas, and a gove rn­
ment contractor custom built some gov­
ernment-grade antennas for him. A few
weeks later the antennas were dropped in
air freight, and as a taxpayer I hate to
think how much they cost. Up they went,
and within the hour the Cheap Yagis
were return ed to service and they were
working better. I' m told photos of the
installation were taken, but it may be a
decade or two before we can publish them.

Keep those ideas for antenna articles
coming, and many of the Cheap Yagi
design s can be downloaded from my
website, <www.wa5vjb.com>. Now go
get some more antennas in the air!

73, Kent, WA5VJB
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"Specialist in RF Connectors and Coax"
Part No. Desc ription Pri ce
Pl·2591USA UHF Male Phenolic, USA made $1.50
Pl·2591AGT UHF Male Silver Teflon. Gold Pin 1.50 101$9.00
UG·21DIU N Male RG·8, 213, 214 Della 3.25
UG·21BIU N Male RG·8 . 213. 214 Kings 5.00
9913IPIN N Male Pin for 9913. 9086, 8214

Fits UG·21 DIU & UG·21 BlUN's
N Male for RG·8 with 9913 Pin
N Male for RG·8 with 9913 Pin
N Male to 50-239. Teflon USA

N Female to PL-259 . Teflon USA

The R.F. Connect ion
213 North Freder ick Ave., ' 11 CO

Gaithersburg, MO aosrr- (301) 84O-54n

800-783-2666
FAX 301-869-3680
www.lherfc.com

Comp/ete Selection Of MIL-SPEC Coax. RF Connectors And Relays

UG·21019913
UG·21B19913
UG·146AIU
UG·63BIU

that has a contract wi th one of those
"three- letter agencies."

It see ms that the Talib an needed a
bunch of walkie- talkies for their front ­
line freedom figh ters. Where do you get
a couple of hundred talki es? Fur­
ther more , it seems that under Afghan
FCC regulations for 2 meters and 70 em,

Broadcast Filters

Party. Eve n so, with another slide in
sched ule on the transmitt er , we ju st might
get to use the anten na aga in durin g the
January VHF QSO Party. Therefore, this
story is ongoing.

Runn ing abou t 50 watts on 6 meters, I
had no trouble even with the high noise
floor talking out 200 miles. I eve n worked
K50PB running a 1960s AM rig on 50.4
AM. On 144 .2 MHz the antenna pattern
was a little lump y, but again 200- mile
QSOs under flat conditions were easy.
Signals were a lot weaker as compared to
50 MHz, but the noise floor was so much
lower. I have made only one QSO on 432
MHz thus far. A barefoot FT-8 17 is not
going to blow many holes in the band .
The 450-MHz cavi ty filtertweaked down
to 432 MHz worked fine , and I heard
K5V H nearly 200 miles away. Next time
I'll have more DC power, better 50 MHz
filters, and more stories.

Broadcast filters and their associated
plumbing were also in the roo m. They
combine five FM broadcast transmitt ers
onto those two large transmission lines.
When they get up to the circularly polar­
ized antenna, three of the transmitters go
out right-ha nd circ ular polarized and two
of the transmitters go out left-hand cir­
cular polarized. I'm glad I didn ' t have to
calc ulate phasing lines for that one!

Cheap Yagis
and Homeland Security

I received some interes ting feedback
from a chap who work s for a company

Classic Radio Manuals
By ManualMan

Quality Manuals For Amateur Radio, Audio & Radio-Related Equiprr.en t

Over 15,000 Models Available
100% All Digital High Quality Replications - Sat isfaction Guaranteed

Now Stocking the Complete Line of "Nifty" Quick Reference Gu ides & Mini-Manuals

Visit the All New Web Site at http ://www.manualman.com
Order Online and Enter Coupon Number, 756870, and Save $$ On Every Purchase

ManualMan 27 Wallin g St., Sayrev ille, NJ 08872-1818 http://www.manualman.com
Phon e (732) 238-8964 or e-mail ma nualman @juno.com

ManualMan Wishes Everyone A Very Joyous Holiday Season,
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By Joe Moell,* K00V

HOMING IN
Radio Direction Finding for Fun and Public Service

Medals and More at the National and
World ARDF Championships

"These were the most difficult courses that 1 have ever
seen!" That's how Charles Scharlau, NZ01, described
the 2006 World Championships of Amateur Radio

Direction Finding (ARDF). Charles and his wife Nadia had just
returned from Bulgaria, where for the 13th time, the world's
best on-foot transmitter hunters had gathered to see who would
capture gold, silver , and bronze medals.

ARDF, also called foxtailing and radio-orienteering, is a
worldwide sport among radio amateurs and SWLs. The goal is
to find up to five hidden transmitters in a large forest, each key­
ing for a minute at a time in sequence on one frequency: I A
continuous transmission on another frequency helps foxtailers
find the finish line. There are separate events on the 2-meter
and 80-meter bands.

As a nation, the U.S. is a relative newcomer to ARDF. The
first World Championships took place in 1980, but the U.S. didn't
participate in this biennial event until 1998. This year marked
the fifth time that stateside foxhunters have gone up against the
rest of the world, and for the first time the Stars and Stripes were
raised on the podium during the awards ceremony.

Bearings on the Black Sea
ARDF teams from European countries usually travel to inter­

national championships as a group. By contrast, Team USA
members came from eight states and arrived in Bulgaria over
a six-day period. The closest major airport is in Sofia, necessi­
tating a seven-hour bus ride cross-country to the coastal resort
village of Primorsko. Only weeks before, its beaches had been
blanketed with vacationing Europeans.

Seven Team USA members participated in training sessions
provided by the Bulgarian organizers. For up to a week before
the championships, they joined dozens of others who were
working to improve their RDF and orienteering skills in woods
and fields next to the Black Sea. Unfortunately, some of the
early arrivers encountered contaminated food in the cafeteria.
On our team, Harley Leach, KI7XF, and Vadim Afonkin came
down with severe stomach and intestinal symptoms that lasted
through the 2-meter competition day.

The first formal competition was September 14 on 2 meters.
AM transmitters with tone-modulated CW and horizontally
polarized antennas are the international standard for ARDF on
this band. The courses were a bus ride away from the coast and
encompassed more than 4800 acres of well-mapped forests and
fields. The shortest point-to-point distance for the full 5-fox
course was 7.5 kilometers.

*P.O. Box 2508, Fullerton, CA 92837
e-mail: <kOov@homingin.com>
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Jay Hennigan, WB6RDV, tests his 2-meter RDF Yagi at a prac­
tice session in Bulgaria before the 2006 World Championships.
He made this antenna using fib erglass elements covered with

braid. (Photo by Richard Thompson WA6NOL)

Bob Cooley, KF6VSE , finished ninth in the category for men
over age 60, finding all three of his required foxes and missing
a medal by less than 31/2 minute s. "The first two foxes were
easy, but #5 presented much more opportunity for error," Bob
wrote . "I should have gone northeast to bypass most of the medi­
um green- on the map and get on the trails going toward that
fox. But 1 followed the bearing north and spent more time in
the medium green than 1 should have ."

Bob continued, "Because of signal reflections, it is always
a bad idea to hunt a 2-meter fox from the bottom of a stream
bed, but that is what 1 did next. 1 led four people into a dead­
end clearing 150 meters northwestof#5. That would have been
funny, except that 1was in there, too. 1should have approached
#5 on the higher trail that pointed right at it. This would have
saved me more than one five-minute cycle."

Jay Hennigan, WB6RDV, finished 16th out of 42 in the cat­
egory for men between ages 50 and 59. Jay has greatly improved
since his first World Championship appearance in 2004 . In
addition to ARDF practice, he enters many classic orienteering
meets to develop his map-and-compass skills.

Visit Our Web Site



Carrying USA's flag , Nadia Scharlau stands on the winners'
podium at the J3th ARDF World Championships in Bulgaria.
Next to her is Jitka Simackova of the Czech Republic, who tied
for third place in her category. (Photo by Charles Scharlau NZE/)

"These were extremely tough courses, physically and men­
tall y," noted Charles Scharlau, NZ0I, who found his four
required foxes in just under two hours . "The locations of the
foxes made it difficult to select the optimum order. On one
course, the top three finishers in one category each took the
transmitters in different order. That is very unusual. "

Charles discovered ARDF in the Puget Sound area of
Washington State and competed in our National Champion­
ships for the first time in 200 I. His wife Nadia learned ARDF
as a youth in the Soviet Union and won her first gold medal by
competing for the USSR at the European Championships in
1984. Both of them repre sented the USA at the last two World
ARDF Championships , where Nadia was our team' s top per­
former. In 2002, she took fourth place in her category on one
band, finishing within two minutes of the bron ze medallist.

In 2004 , Nadia was again close to a medal when the battery
fell out of her 80-meter receiver on the way to her final trans­
mitter. Without it, she had to find the last fox and get to the fin­
ish using ju st her previously marked bearings. The lost time put
her in II th place instead of perhaps earning a trip to the medal
podium. Now on the first competition day in Bulgaria, Nadia
finished 7th in her category , taking just ten minutes longer than
the gold medallist to find her required four foxe s.

Nadia agreed with Charles that the 2-meter event was very
difficult, but she was happ y about it. " I knew it would be to my
benefit if the courses were hard ," she said . "Hard courses favor

www.cq-vhf.com

Horizontal polarization on 2 meters is standard at internation­
al ARDF events. Although "turnstile" crossed-dipole antennas
are the most popular way to achieve all omnidirectional radi­
ation pattern with horizontal polarization , Charles Scharlau,
NZEJ, used crossed-loop "eggbeater" antennas with equal

success . (Photo by Joe Moell, KEaV)

mental skill s over physical skill s." Nadia usually places better
on 80 meters than on 2 meters, so she was excited about her
prospects for the next event.

After a day of rest and touring, everyone climbed back on the
bus for a ride to the HF hunt on Saturday, when Nadia had to
overcome adversity again . According to the electronic scoring
record s.I she found her four required foxes in silver-medal time ,
but just as she was ready to go to the end , the Bulgarians ' bea­
con transmitter failed for about 15 minutes.

With no RDF help and no nearby road s on the map , Nadia
had to navigate cross-country in the forest to find the finish.
Even though she is a skilled orienteer, this put her at a severe
disadvantage when compared to those before and after who
could use the beacon to find the exact direction to go. Only two
competitors in her cate gory were headed for the finish in that
time period and the other wasn 't a medal contender. A protest
was filed and, after an hour of deliberation, the international
jury adju sted Nadia' s time such that she tied for third place.

Almost Professionals
From its beginnings in Scandinavia after World War II,

ARDF grew into a major European sport during the Cold War
years. That legacy remains, as eastern European countries con­
tinue to dominate the medal count. Of this year ' s 55 individual
gold, silver, and bronze medal s, 43 went to runners from three
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Harley Leach, KI7XF, heads f or the 2-meter finish line at the
USA ARDF Championships in North Carolina. A retired pro­
fessor ofelectrical engineering, Harley hasfabricated a rugged
2-meter RDF antenna and customized his receiver with a

home-built synthesizer. (Photo by Kf}OV)

countries: Ukra ine, Czec h Republic, and Russia . All but one of
the 18 team gold medals went to those three nation s." Nineteen
of the 30 countries won no medal s at all.

"When I was grow ing up in Russia, there were many club s
in cities such as Moscow and St. Petersburg," recall s Nadia.
"We had clubs for knittin g, music, singing, soccer, and many
other activ ities. There were also club s for radio and ARDF.
They were well organized. I would go there at least two time s
a week ."

Before long, Nadia was doing little else in her free time.
"There were lots of practices. In fact , in Moscow almost every
Sund ay somebody would put out a course. Everybody was wel­
come to run and there were a lot of participants."

Man y Euro pea n ARDF stars are in the military. Nadia
ex plains, "In Russia, if you are an officer, and if you are a win­
ner in the Europe or World Championships, you bring points
to your part of the military. Co mpetitors from the military are
mostly in the olde r age catego ries, while the young competi­
tors are most ly students.

"A RDF equipment is not expensive in Europ e nowadays,"
Nadia adds. "For 20 dollars you can buy a very simple receiv­
er and for 30 dollars a simple transmitter. You have to be in
many co mpetitions in Russia to get on the team. There are
opportunities in many cities. I understand that there were more
than 300 competitors at Russian national championships. They
have to pay their ow n way in national competitions, but team
expenses to World Championships are paid for."
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Emily DeYoun g, K4MLE, was the younges t competitor at the
2006 USA ARDF Champion ships in North Carolina. She took

home two gold medals. (Photo Kf}OV)

With that in mind, the USA ' s progress in ARDF is qu ite
remarkable. All Team USA members are true amat eurs, who
train mostly at home and pay their way to all events. Thi s
includes Charles and Nadia as well.

" It has been very hot here , sometimes 100 degrees," says
Nadia. "I tried to run five or six miles on the streets every day
after work, but Charles and I didn 't have many opportunities
to go practice RDF in the wood s becau se of the heat and humid­
ity. Sometimes we would take a couple of transmitt ers to the
park . He would hide one transmitt er and I would hide the other
one . As soon as I would find his, I would move it. He would
do the same and we would repeat five or six times. By then we
felt dead because of the heat. "

From the Appalachians to Bulgaria
By international rules, ARDF competitors are divided into

nine age categories, five for men and four for women. Up to
three competitors in each category may repre sent a national
amateur radio society at the World Champi onship s. All but
three of the 13 competitors on this yea r's Team USA earned
their place s at the 2006 USA ARDF Champi onship s, held April
7 through 9 near Durham, North Carolina. The remainder qual ­
ified at last year' s national championship s near Albuquerque,
New Mexico. Two of them were Charl es and Nadia Scharl au,
who were co-chairs of the organizers of the North Carolina
championships.

Visit Our Web Site



CNT600 (LMR t
Connector : N, PL259, TNC & 7/16
Burial: Yes, UV Resistant: Yes.
Shields: 2 (100% bonded foil +90% TC Braid) VP 87%.
Attenuation 3.9dB @ 2 GHz at 100ft.
Usage 450 MHz and Higher.

CNT400 (LMR t e)
Connector: N, PL259, TNC, SMA, BNC.
Burial: Yes, UV Resistant: Yes.
Shields: 2 (100% bonded foil +90% TC Braid) VP 85%.
Attenuation 6.0dB @ 2 GHz at 100ft.
Usage 450 MHz and Higher.

CNT240 (LMR t e)
Connector: N, PL259, TNC, SMA, BNC.
Burial: Yes, UV Resistant: Yes.
Shields: 2 (100% bonded foil +90% TC Braid) VP 84%.
Attenuation 3.0dB @ 150 MHz at 10ott .
Usage 1 MHz and Higher.

North Carolina forests are nearly ideal
for ARDF, as the Sc harla us are well
aware. They reside in the town of Cary,
which is nextdoorto William B. Umstead
Park. Its 5300 acres of hills, trees, and
trails made it an exce llent choice for our
national championships this year. With
help from the Backwoods Orienteering
Klub (BOK), the two des igned challeng­
ing courses on both ARDF band s, with
exce llent maps .

Such a large navigable fores t in hilly
country provided con testants with the
oppor tunity to make route cho ices and
"run the contours" in hopes of minimiz­
ing point -to-poin t distances and time.
There was lots of room for jogging and
walking in the tall timber, although some
care was required to avoid tripping over
trees blown over by Hurricane Fran, or
falling into holes left by rotted tree stumps.
The other minor peril was an abundance
of ticks. Apr il Moe ll, WA60 PS, the
event's Field Medic, got a lot of use from
her tweezers, espec ially on runners who
crashed through the brush instead of stay­
ing on the trails.

As many European countries do, the
USA holds an open national champi­
onship, meaning that visi tors from other
countries are welco me. They compete on

www.cq-vhf.com

an equal basis for the gold, silver, and
bron ze medal s. Visitors this year includ­
ed three men from England and a mar­
ried couple from Germany. Stateside
radio-orienteers enjoyed comparing
notes on ARDF equi pment and tech­
nique s with them.

A practice and equipment checking
sess ion kicked off our national champi­
onship s on Friday, followed by a cook­
out and a briefing on safety and other
important information about the hunts to
come. The VHF competition took place
Saturday and the HF event was on
Sunday. Thanks to electronic scoring, it
was possible to hold the medal awards
ceremony immediately after the last hunt
concluded, to accommodate participants
who had flights home that evening.

Forecasted thunderstorms failed to
materialize during the VHF event on
Saturday. Skies were mostly cloudy with
occ asional light rain , making for good
running conditions. Twenty-eight radio­
orienteers took to this course beg inning
shortly after 10 AM. It was intended to
be diffi cult , on par with courses at world
championships. However, due to a pos­
sible technical probl em with transmitter
#4, it was announced that this transmit­
ter was not required to be found .

"The COAXMAN"
Amateur Radio Coax & Wire
Wireman Coax, Accessories
www.coaxman .com
wire@coaxman.com
405-745-WIRE (9473)

Patented device for handhe ld rad ios .
It gives an increase in transmitted
energy and sensitivi ty of 800% or more.
Keep it in your pocket until you need it!

Ideal for emergency communication!

Available through both websites ...
read reviews

http://rattailanlenna .com
http://www.universal-radio.com

http://WwW.universal-radio.com/calaloglhamanlht/2714.hlml

Microsec R&D Inc.
Victoria B.C. Canada
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Matthew Robbins, AA9YH (left), receives a gold medal from
Charles Scharlau, NZfJI, fo r his 2-meter performan ce at the

2006 USA ARDF Championships. (Photo by KfJOV)

The best overall time on Saturday was posted in the prime
age category by Vadim Afonkin of New York . His performance
was remarkable, becau se he found all five transmitters in spite
of the fact that he didn't have to get #4. He was almost seven
minut es faster than silver medalli st Jay Thomp son, W6JAY.

A cold front brought frigid air to the park on Saturday night.
The temp erature was ju st 36 degrees with compl etely clear skies
as competitors entered the park for the HF event Sunday morn­
ing. That must have enco uraged everyone to run faster, because
the majority completed this course in less than two hours, com­
pared to times in the two- to three-hour range the day before.

Once aga in, Vadim Afonkin took gold in the prime age cat­
egory. George Neal, KF6YKN, won his category with an excel ­
lent time, espec ially remarkable because he went out of his way
to punch the fifth transmitt er , which was not required for his
catego ry. "For practice," he explained.

Other category gold medal winners, in alphabetical order,
were Bob Cooley, KF6VSE; Emil y DeYoung, K4MLE;
Jennifer Harker, W5JEN; Karla Leach, KC7BLA ; Matthew
Robbin s, AA9YH ; Brigitte Roethe (Germany); Nick Roethe,
DFI FO; and Steve Stone (England) .

ARDF, the Movie
ARDF is not a spectator sport. It' s difficult to convey its

exc itement with words and still photo s. Plent y of video has been
taken at our local and national events, but until this year no one
had put it together into a program that explains the principles
to beginners in an entertaining way. Now it' s ready.

Gary Pearce, KN4AQ , who lives near Umstead Park, docu­
mented every aspect of the 2006 USA Championships with help
from Steve Worley, KB4HDQ. Then Gary , who freelances in
audio-video production and is a former CQ VHF columni st, edit ­
ed all this footage into almost 40 minutes of tutorial s and fast­
paced action. You can see just what it' s like to get bearing s on
80-meter transmitters with null-seeking antennas and to resolve
2-meter bearings in multipath conditions. Gary and Steve went
into the woods to follow speedy competitors such as Jay
Thompson, W6JA Y, and to watch skilled hunters approach the
fox transmitters.

Iju st gave a sneak preview of Gary's video as part of my ARDF
forum at the 2006 ARRL Southw estern Division Convention in
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San Diego, and everyone liked it. It' s available for purchase and
would make an excellent program for your local radio club. To
find out how to get it on DVD, contact KN4AQ directly.>

Next Year, Go West
As I write this, preliminary plans are coming together for next

year ' s USA ARDF championships. The most likely site will be
in the mountains near Lake Tahoe, which is on the
CalifornialNevada border. Despite high elevation, these well­
mapped forests are excellent. They are so good that the US
Orienteering Federation held its national championships of clas­
sic orienteering there in 2003.

These mountains are too wet in spring and too crowded in
summer, so the most likely date s will be a three-day weekend
in September. Most of USA ' s leading foxtailers have already
indicated their plans to attend , so newcomers will have an out­
standing opportunity to learn from them . Watch for the formal
announcement at my web site and in the amateur radio press.
Also check my site <www.homingin.com> for new s of other
events and for basic information about all RDF-related topic s.

I appreciate receiving your stories and photos of mobile and
on-foot tran smitter hunts , including reports of CQ National
Foxhunting Weekend activities. I also like to get your reports
of RDF adventures in interference tracking and search! rescue.
Keep them coming! 73, Joe , K00V

Notes
I. Detail s of international ARDF rule s are at <www.

homingin .com>.
2. Vegetation is color -coded on orienteerin g maps . A medium shade

of green indicate s brush or undergrowth that is difficult to navig ate in
the absence of trails.

3. Competitors carry RFID tags that they register in the tran spon­
ders at each fox and at the finish, providing exact timing at each point.
More on "e-punch" is in "Homing In" in the Summer 2004 issue of
CQ VHF.

4. Team scores are aggregates of the individuals' scores in each cate­
gory. Team members may not assist one another on the courses.

5. ARVN - ARDF Video , 508 Spencer Crest Court, Cary, NC
275 13; e-mail: <kn4aq@arrl.net>.

Before the 2-meter compeutton at the USA ARDF
Championships in April, Dick Arnett, WB4SUV, was inter­
viewed by Gary Pearce, KN4AQ, f or a comprehensive video
on ARDF that is now available for showing to your local radio
club. Beside Dick is Karla Leach, KC7BLA. Both competitors

went on to win medals. (Photo by KfJOV)
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By Del Schier, * K1UH F

AIRBORNE RADIO
Using Amateur Radio to Control Model Aircraft

Servos-Installation and Rigging Tips

Servos come in sizes from sub-mini to giant.

Inside a servo with a ball bearing but
plastic gears.

bewilder ing, as there may be dozens of
sui tab le choices from the hundreds of
makes and model servos avai lab le. One
manu facturer, Hitec, makes 46 differe nt
models, and there are abo ut a dozen man­
ufacturers. Servos range in size from that
of a postage stamp to half the size of a
brick. They have gener ic sizes, such as

tive, but it depends to a grea t extent on the
quality of the installation and setup.

For RC servos to work properly, they
must be chose n for the proper airplane,
for proper mount ing, and for powe r out­
put (torque). The airplane's specs shou ld
be appropriate or you may choose what
you prefer. Cho osing servos may be a bit

A special fl at-w ing servo for thin sail
plane wings.

5 maller full-scale airpl anes have
co ntro ls linked to the airpl ane ' s
control surfaces by rods or cables

to mechanically control the airplane with
ju st the muscle power of the pilot. Bigger
airpl anes have hydraulic servo contro l
systems to amplify the pilot ' s strength in
orde r to contro l the airplane. Modern
fighter planes and airliners now have fly­
by-wire controls where the pilot ' s con­
trols are linked electronically to hydrauli c
pumps or electric motors. Fly-b y-wire
systems are used in conjunction with a
flight computer to ass ist in safely stabi­
lizing and controlling the airplane. The
fly-by-wire system is very similar to radio
control, exce pt in the latter case radio is
used instead of wires-call it fly-by­
radio, hi. There are computer functions in
the better RC (radio control) transmitters,
but they do not stabilize or fly the air­
plane. Gyros are used in some RC air­
planes and most RC helicopters to stabi­
lize the flight.

An RC servo is an electro mechanical
device that uses an electronic control cir ­
cuit to proport ionally position the output
shaft by controlling a DC motor connect­
ed through gea r reduction. A servo has
feedback from a potentiometer on the out­
put shaft that " tells" the amplifier the
position of the shaft. The amp lifier gen­
erates an error signal by comparing the
potentiometer position to the transmitt er
pulse position and then quickl y runs the
motor the co rrect direction and amount so
the relative position of the servo's output
shaft is matched. All but the very cheap­
est RC systems prov ide fully proport ion­
al control of the airplane. Unlike a real
airplane, there is no force feedback on the
control sticks. Some computer game con­
trollers have this feature, and I would like
to fly a model airplane with feedb ack to
the transmitter sticks.

Early RC systems were not proportion­
al. The controls just flipped one way or
another and back to center. Today' s pro­
portional control is very precise and effec-

"e-mail: <kl llhf@westlllolilltaillradio.colll> Standard servo arms supplied. Heavy-duty custom metal servo arms.
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Various pushrod ends.

L J
- - - - - -.L J"'- --
----------~·L

Z-bend wire pushrods.

sub-micro, micro, sub-mini, mini, stan­
dard, giant scale, etc . Check the dimen­
sions and torque specs to determine if
they will fit an airplane. Special wing ser­
vos are made to fit flat in a thin wing, and
other styles would be better to mount in
the fuselage.

The torque outputs range from less than
10 inch/ounce of torque to over 350.
Servos vary in speed and centering accu­
racy, digital servos having the claim for
better performance. High-performance

A ball swivel pushrod end.

Clevis-style pushrod ends.

servos generall y are needed for high-per­
formance aircraft and helis. Servos come
with your choice of plastic or metal gears
and mayor may not have ball bearing s.
Generally , they all operate from a 4.8­
volt battery pack and have the best per­
formance if operated closer to 6 volts.

Electric motor speed control s (ESC)
have battery eliminator circu its (BEC)
that supply 5 volts. This regulated output
or a flight battery may be used to power
both the receiver and the airplane 's ser­
vos. Receivers have a row of three pin
connectors, each to connect the appro­
priate channel and supply the power for
each servo. The connectors are not exact-

Iy standard, and you must use a compat­
ible system or adapt the connections. The
connectors must be plugged in with the
correct polarity, but it is almost impossi­
ble to damage anything by pluggi ng in
things wrong; the servos just will not
work. The connections are fragi le.
Therefore, never pull on the wires to get
the connectors out. Always be sure that
they are fully connected before flight. If
the servo wiring is not long enough, you
will need servo cable extensions that can
be soldered on or plugged in.

Mounting Servos
Mounting servos is accomplished with

either screws, glue, or double-sided tape.
Before mounting servos, espec ially with
glue, you must select a proper servo arm
from the assor tment of arms that come
with a servo. Before installing the arm
positioned correctly on the servo' s
splined output shaft, you must cente r the
servo. Centering a servo involves pow­
ering up the system on the bench and cen­
tering the radio's controls before
installing the arm. Don't forget to put the
screw back in the arm!

The servo arm is connected to a
pushrod, either a flexib le one in a sleeve,
a stiff wire, or a carbon fiber rod. Dual
pull-pull cables are also used. The other
end of the linkage is connected to a con­
trol horn that is securely mounted near
the pivot point of a control surface' s
hinge. The pushrod is connected to the
control horn with a clevis or perhaps a
"Z" bend in the wire. The pivot point of
the control horn should be direc tly over
the hinge axis. The pushrods and control

Case A neutral lUll deflection Case B
neutral full deflection

y y

-i~ r-L x Lx
o~_· · ~~:~::T I

45°

90" 90· I~
HingeLine . HingeLine. EO.71Y:1

I--L--t !-d-I
I.2S- 0.89"

Arm installation and geometry affect the linearity of the servo movement.
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One servo rigged to operate two ailerons.

I

Rear-fuselage mounting ofa rudder servo.

_nW-

to get it right with the linkage adjustments
before trimming it with the radio.

It is important that the controls move
in the correct direction: up is up and dow n
is down ; right is right and left is left. The
linkages should be friction free and have
the minimum of slop or play. The co n­
trols must travel both directions the cor­
rect amount and end up with the correct
neut ral trim position . After a whi le yo u
will learn what airplanes need for co ntro l
movement range, but refer to the air­
plane ' s se tup instruct ions as a starting
poin t. After a few flights, and with care­
ful observation , you usually will wan t to
make so me changes to make your air ­
plane fly perfectly. The attention to detail
and flight-testin g is ha lf the fun of bui ld­
ing and flying model airplanes. The other
half is flyin g and making friends with the
other RC pilots, many of whom are also
amateur radi o operators . Happy flyi ng!

73, Del, K IUHF

Links
Airtronic s: http://www.airtronics.nci
FMA Direct: httpi//www.fmadirect.com
Futab a: http ://www.fulaba-rc.com
JRlH orizon Hobby: http ://www.jrradios.com
Hitec: http://www.hitccrcd.com

REnlnERDs.com

The Tix Clock is perfect for the nerd in training, those
that are learning math or those that like functional
piece of artwork in the house or shack. The clock
has 4 fields like the 4 digits of a digital clock. The
time is the NUMBER of lights per field, allowing
milli ons of patterns while still making the cloc k
simple to read. Availab le in Silver or Black.
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Binary Clock

Aileron Differential

l :ii¥Ui9m_
The Binary Clock, so simple. yel no one figures
out whal it is until you explain how to read binary
code. Then they are amazed at what a great
clock this is and how easy it is to tell the time.
Perfect for the techie, nerd and ham. The clock
includes a dimmer switch and real binary as well
as BCD. Comes with instructions on how to read
the clock. For more details or to purchase, visit
www.realnerds.com

Ailerons usually work better if they
move up more than they move down.Thi s
is called aileron differential. Differential
is nece ssary to minimize the adverse yaw
caused by the drag of the ailerons. Setting
up aileron differential is easily done with
two servos and a computer radio, but the
mechanical equivalent requires that the
geometry of the pivot points be asym­
metrical. The setting of the exact neutral
(trim) position may be adju sted electron­
ically with a computer radio, but it is good

servos for each control surface and then
electronically link them with the pro­
gramming capability of a computer radio.
A "full house" airplane will have two
aileron servo s and two flap servo s, one for
the rudder and another for the elevator.

Individual aileron servos may be
installed as a mirror image, and the radio
may be programmed so that one servo
moves up when the other servo moves
down. Instead, two aileron servos may be
connected with a Y cord to a single chan ­
nel. However, in that case they must not
be installed as a mirror image for the
ailerons to move correctly.

One servo on one aileron.

horns have multiple holes to determine
the mechanical advantage and thus deter­
mine the range of travel. Consider the
range of travel that is required and be sure
that there will be no mechanical interfer­
ence in the control system as the servo
arm rotate s through its full range of trav­
el. Use longer arm s and control horns to
minimize the play in the pivot points. You
must ensure the proper operation and ser­
viceability of the installation.

Temporarily install the servo and test
the movement of the linkage before doing
a glued -in installation. There is a handy
electronic gadget that I use to set up every­
thing . It is called a Servo Lab and is made
by FMA . The servo lab lets you center the
servo without using the radios, and it will
manually or automatically cycle the servo
through the range of travel.

A single servo may be rigged with mul­
tiple linkages so that one servo can control
two ailerons or two flaps or perhaps a rud­
der and nose wheel steering. The deluxe
way to equip an airplane is to use separate
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By Tomas Hood," NW7US/AAA'lJWA

PROPAGATION
The Science of Predicting VHF-and-Above Radio Conditions

It's All Backwards!

Since the start of2006, we've been seei ng a steady decli ne
in the sun's activity. Sunspots, one of the solar events
that we use to gauge the activity level of the sun, are

occ urring less freque ntly and they are generally much weaker
than they were during the peak of the current sunspot cycle.
There are periods now when we do n't see any sunspots for days
on end. This has signaled the end of solar Cycle 23, but how
will we know when Cycle 24 is starting up?

On July 3 1st, the anticipated sign that Cycle 24 is possi bly
beginning was observed. The sign came in the for m of a short­
lived tiny sunspo t that bubb led up from the sun 's interior, float­
ed around a bit, and van ished again in a few hour s. Th is par­
ticular sunspot was special: It was backward. However , it was
too sma ll and short-lived to be numbered as an official sunspo t.

"We've been waiting for this," says David Hathaway, a solar
physicist at the Marsha ll Space Flight in Huntsville, Alabama. "A
backward sunspot is a sign that the next solar cycle is beginning."

"Backward" means magneticall y backward. Sunspots are
magnetic regions on the sun with magnet ic fie ld strengths thou­
sands of times stro nger than the Eart h's magnetic field. Plasma
flows in these mag netic-field lines of the sun. Sunspots appear
as dark spo ts on the surface of the sun. Temperatures in the dark
centers of sunspots (the umbra) drop to abo ut 3700°K, co m­
pared to 5700 0 K for the surrounding photosphere. Th is di ffer­
ence in temperatures makes the spots appear darker than else­
where. Sunspots typically last for several days, although very
large ones may live for several weeks. They are seen to rotate
around the sun, since they are on the surface, and the sun rotates
fully every 27.5 days.

Sunspot s usually form in groups containing two sets of spots .
One set will have a positive, or north, magnetic field while the
other set will have a negative, or south, magnetic field. The mag­
netic field is strongest in the darker parts of the sunspot. The field
is weake r and more horizontal in the lighter part (the penumbra).

During the course of a solar cycle, sunspots are magnetical­
ly oriented much the same way, sunspot after sunspot. However,
when the sunspot of Jul y 3 1st popped up at solar longitude
65 degrees west , latitude 13 degrees south, it was oppos ite the
normal or ienta tion for sunspo ts in that region of the sun.
Sunspots in that area are norm ally orie nted N-S. Thi s sunspot
was oriented S-N.

During the course of the average II years of a solar cycle ,
where solar activity rises and falls, swinging back and forth
between times of quiet and storminess, the magnetic structure of
the sun reverses itself. Right now the sun is quiet. During the peak
of a solar cycle, the sun is very active and stormy. Right after the
peak, the sun's magnetic poles actually flip. At the end of a cycle,
or at the start of a new cycle , sunspot magnetic poles flip.

*P.O. Box 2/3 , Brinnon, WA 98320-02 /3
e-mail: <cq-prop-man@hj radio.org>

A view of the sun that reveals the magnetic orientation ofsev­
eral sunspots occurring 011 July 3 1,2006. The darker areas indi­
cate a south magnetic "pole, " while the lighter areas indicate
a north magnetic "pole. " The sunspot that has a backward-ori­
ented polarity is the likely signa l that a new solar cycle is

approac hing. (Source: NASAISO HO)

Th is backward sunspot lasted only three hou rs. Ty pica lly,
sunspots last days, weeks, or eve n months. Three hour s is fleet­
ing in the extreme . " It ca me and went so fast, it was not given
an official sunspot number," says Hathaway. Additionally, the
location where the sunspot appeared is suspic ious. New-cycle
sunspots almos t always pop up at mid-latitudes. Thi s one did
not. Therefore, scientis ts are cautious about putting too much
weight on this one sunspot as the official start of Cycle 24.
However, it does signal the arriva l of the new II -year cycle.
Since this firs t backward sunspot, others have occ urred. Thi s
leads scientists to confirm that we are at the very edge of the
new sunspot cycle , so lar Cycle 24. Also, as reported in past
month s, the new cycle may well be the stro nges t since the 19505.

When will so lar Cycle 24 ac tua lly beg in? Since the first
s~nspot of a new solar cycle is always backward , so lar physi­
CIStS look at July 3 1,2006 as a very likely star t of the new cycle .
However , this does not mean that so lar ac tivity is going to imme­
diately do an about-face. It can take up to five yea rs for the next
solar cyc le peak to arrive .

This is welcome news for VHF DXing enthusiasts, who are
longing for the potential F-Iayer openings typical of the peak

___________________::J
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sunspot years of each solar cycle. Cycle 24 is predicted to be very
active, possibly as active as the solar cycle that occurred in the
1950s. That was a memorable cycle because of the worldwide
openings on 6 meters that occurred for long periods of time.

Autumn Outlook
Autumn (November through January) is a relative ly quiet sea­

son, with very little, if any, transequatorial propagation (TE P).
TEP, which tend s to occ ur most often during spring and fall,
requires high solar activity that energizes the ionosphere enough
to cause the F- Iayer ove r the equatoria l region to support VHF
propagation . The normal TEP signal path is between locations
on eac h side of the equator. However , without the level of solar
activity needed to keep the F- Iaye r energize d enough for VHF
propagation , these path s don 't materialize. The fall season of
TEP usually tapers off by mid-Novemb er. Thi s year, though ,
TEP will be rare, if it occ urs at all.

Tropospheric duct ing propagation during this season is fair­
ly non-existent , as the weather sys tems that spaw n the inver­
sions needed to create the duct are rare. On the other hand, using
troposph eric sca tter-mode propagation is possibl e, but one
needs to have very high-powered , high-gain antenna sys tems.
Having dual receivers in a voting co nfigura tion would also help.
The idea is to use brut e force to sca tter RF off wate r dropl ets
and other airborne particles, and capture some of that sig nal at
the far end with dual-di versity, high-gain receivers- not eve ry­
one's cup of tea.

Since we're at the very end of solar Cycle 23, and possibly at
the start of solar Cycle 24, aurora is very unlikely. Even if there
are periods when the solar wind speed is elevated and is mag­
netically oriented in a way to impact the geo magnetic field , this
is the seaso n where we statistically see very few aurora events.

The Autumn Meteor Shower Season
There are a number of opportunities during this period to try

your ski ll and employ your equipment in meteor-scatter prop­
aga tion. One of the largest yea rly meteor showe rs occ urs in
Nove mber.

The Leon ids meteor shower is typ ically the big eve nt for
Nove mber. This year it is ex pected to peak on November 17 at
2050 UTe. There is a possibl e seco nd outburst from a side trail,
due at 0445 UTC on Nove mber 19. The full Leonid period is
from about Nove mber 14 and continues through November 2 1.

There are some experts pred ictin g that this year's showe r may
be more act ive than the showers of the last few yea rs. An expec t­
ed rate of ove r 100 bursts per hour may occ ur, which will make
the prospect for exc iting meteor-shower radi o propagat ion
probable. We just cannot know for sure, since it takes a direct
interaction with the co met dust trail by the Earth in order to see
suc h a high rate of meteors entering the atmos phere.

The chances of Earth hittin g a dust trail that is so narrow and
filament ary are slim. Thi s has proven true for most of the
Leonids of rece nt years in November , when we have missed the
trail nearly co mpletely. During these misses, Earth slips
between the clo uds, where there is only a sprinkling of mete­
oro ids . At such times Leonid rates remain low- onl y 10 or 15
meteors per hou r.

Remember that the Leon id radia nt is best around local mid­
night in the Northern Hemi sphere. Working VHF propagation
off meteor tails (the high ly ionized plasma trail s left by the mete­
or) requires some reaso nable power and gain, and goo d oper-

www.cq-vhf.com

ating skill. With the latest high-speed burst- mode CW software,
you can possibly wor k eve n the smaller meteors.

After the Leonids, the annual Geminids meteor shower from
Decem ber 7 to Decem ber 17 will peak on December 14 at 1045
UTe. Thi s is one of the better showers, since as many as 120
visual meteors per hour (ZHR, or zenith hourly rate) may occur.
Geminids is a great shower for those tryi ng the meteor-scatter
mode of propagation , since one doesn 't have to wait until after
midn ight to ca tch this shower. The radia nt rises early, but the
best opera ting time will be after midnight loca l time. This show­
er also boasts a broad maximum , lasting nearly one whole day,
so no matter where you live, you sta nd a decent chance of work­
ing some VHF/U HF sig nals off a meteor trail.

Finally, check out the Quadrant ids from December 28,2006
to January 7, 2007, peakin g on January 4 at 0030 UTe. Th is
meteor showe r is above average, with peaks of aro und 40 mete­
ors per hour. The best time should be the morni ng of January
4, j ust after midnight , and worki ng thro ugh predawn.

Go to the websi te <http://www.imo.net/calenda r/> for a co m­
plete ca lendar of meteor showers.

Working Meteor Scatter
Meteors are particles (debris from a passing comet) rangi ng in

size from a speck of dust to a sma ll pebble, and some move slow­
ly while some move fast. When you view a meteor, you typical­
ly see a streak that persists for a little while after the meteor van­
ishes. Th is streak is called the train and is bas ically a trail of
glowing plasma left in the wake of the meteor. The Leonids are
fast meteors and they leave a large number of long trains. They
enter Earth's atmosp here trave ling at speeds ofove r 158,000

CAT-400
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This view of the sun shows the small sunspot, indicated by the
box, that had a backward magnetic polarity. It did not last long
enough to be nuntbe red in the official record, but it did alert
solar scientists that a new solar cycle may have begun (see

text). (Source: NASAISO HO)

miles per hour. Besides being fast, the Leonids usually contain
a large number of very bright meteors. The trains of these bright
meteors can last from several seconds to several minute s.

Meteor-scatter propagation is a mode in which radio signals
are refracted off these trains of ionized plasma. The ionized trail
is produced by vaporization of the meteor. Meteors no largerthan
a pea can produce ionized trails up to 12 miles in length in the
E-Iayer of the ionosp here. Because of the height of these plasma
trains, the range of a meteor-scatter contact is between 500 and
1300 miles. The frequencies that are best refracted are between
30 and 100 MHz. However, with the deve lopment of new soft­
ware and techniques, frequencies up to 440 MHz have been used
to make successful radio contacts off these meteor trains. On the
lower frequencies, such as on 6 meters, contacts may last from
mere seconds to well over a minute. The lower the frequency,
the longer the specific "opening" made by a single meteor train .
A meteor train that supports 60-second refraction on 6 meters
might only support l-second refraction for a 2-meter signal.
Special high-speed methods are used on these higher frequen­
cies to take advantage of the limited available time .

A great introduction by Shelby Ennis, W8WN, on working
high-speed meteor-scatter mode may be found at <http://
www.amt.org/Meteor_Scatter/shelbys_welcome.htm>. OZ IRH
wrote "Working OX on a Dead 50 MHz Band Using Meteor
Scatter," which is a great working guide (http://www.uksmg.orgl
deadband.htm). W4V HF has also created a good starting guide
at <http://www.amt.org/Meteor_Scatter/letstalk-w4vhf.htm>.
Links to various groups, resources, and software are found at
<http://www.amt.org/Meteor_Scatter/default.htm>.

The Solar Cycle Pulse
The observed sunspot numbers from July throu gh September

2006 are 12.2, 12.9, and 14.5. Even though this looks like a rise
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An Extreme ultraviolet Imaging Telescope (EIT) image of the
solar atmosphere at a wavelength of304 Angstroms that shows
the backward sunspot (boxed) . The bright material is at 60,000

to 80,OOO°K. (Source: NASAISOHO )

in activity, the overall trend over the last year is clearly show­
ing a decline in solar activity. The smoothed sunspot counts for
January through March 2006 are 20.8,18.7, and 17.4.

The monthly 1O.7-cm (preliminary) numbers from July
through September 2006 are 75 .8, 79.0, and 77. 8. Notice how
the flux readings are more clearly revealing the steady decline
in solar activity, compared to the sun spot counts for the same
three months. The smoothed 1O.7-cm radio flux numbers for
January through March 2006 are 84 .0, 82 .6, and 81 .6.

The smoothed planetary A-index (Ap) numbers from January
through March 2006 are 9.9, 9.2, and 8.4. The monthly read­
ings from July through September 2006 are 7, 9, and 8.

The smoothed monthly sunspot numbers forecast for
November 2006 through January 2007 are 9.1 ,8.2, and 7.7,
while the smoothed monthl y 10.7 cm is predi cted to be 73.2,
72.4 , and 71.9 for the same period. Give or take about 12 points
for all predictions.

(Note that these are preliminary figures. Solar scientists make
minor adjustment s after publishing, by careful review. )

Feedback, Comments,
Observations Solic ited!

I am looking forward to hearing from you about your obser..
vations of VHF and UHF propagation. Plea se send your report s
to me via e-mail, or drop me a letter about your VHF/UHF expe­
riences (sporadic-E, meteor scatter?). I'll create summaries and!
share them with the readership . You are also welcome to share
your reports at my publ ic forums at <http://hfradio.org/
forum s/» , Up-to-date propagati on information may be found at
my propagation center at <http://prop. hfradio.org/> and via cel l
phone at <http://wap.hfradio.org/>.

Until the next issue , happy weak -signal DXin g.
73, Tomas, NW7U S

Visit Our Web SitE'



By Keith Pugh," W51U

SATtLLITES
Artificially Propagating Signals Through Space

Working AO-51 Mode LIS, Eagle Update, Cube5at
Launch a Failure, HITSAT Launched Successfully

This time in satellite news we will cover working AO-5l
Mode LIS, the latest developments of the Eagle satellite,
the failure of the massive CubeSat launch, the demise of

SuitSat- l , and the successful launch of HITSAT. We'll start out
with AO-5l mode LIS.

Working AO-51 Mode LIS
AO-5 1recently completed another successful round of mode

LIS operation. This mode, more than any other used so far,
points out the necess ity for computer control of radios and
antennas for successful operation.

A number of sessions of mode V/S have proven to be very
popular on AO-5 l, and many operators have trained themselves
to correct for ±53 kHz of Doppler on the S-band downlink while
ignoring the ±3 kHz on the V-band uplink. Of course, one must
not forget antenna control at the same time, and again, the V­
band uplink can usually be ignored by using a simple antenna
and a little more power. With normal manual dexterity, one can
often adapt to all of this and have many successful contacts on
mode VIS.

Now back to mode LIS.The ±28 kHz of Doppler on the uplink
cannot be ignored, and a directive antenna is usually required
on the L-band uplink as well as on the S-band downlink. To
summarize, one is now faced with ±53 kHz of Doppler on the
downlink , ±28 kHz on the uplink, and control of two directive
antennas, not to mention holding a microphon e, talking, and
taking notes for the log. I ran out of hands to do all of this a
while back! Remember, this is still FM on AO-5l , and Doppler
tracking need not be nearly as precise as it would be for SSB
orCW.

Fortunately, a computer can be trained to do the tracking tasks
while freeing the operator to do the communications tasks.
Actually, the computer can also be trained to do the communi­
cations tasks for the digital modes. Unfortunately , in addition
to the computer, one must also have the proper computer soft­
ware and hardware interfaces to the radios and rotators.

A number of good tracking programs for the computer are
available. Personally, I find SatPC3 2 from AMSAT fills the bill
nicely on all fronts. I am able to run it in myoid notebook com­
puter and control the antennas through a USB port and the Lab
Jack and Lab Jack Piggyback interfaces to my G-5500 rotor
while controlling the uplink and downlink frequencies through
a serial port to my Ff-847 radio. Of course, this also requires
the obvious up and down converters between the radio(s) and
the antennas. Depending on the intermediate frequencies of the

*3525 Winifred Drive, Fort Worth, TX 76133
e-mail: <w5iu@swbell.llet>
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converters, alternate radios may be used. Variations on this
scheme may be required for your hardware due to different inter­
faces , etc . SatPC32 contains the drivers for a number of popu­
lar rotor and radio interfaces.

Calibration of the setup becomes important and is accom­
plished by changing constants in the tracking software to com­
pensate for pointing errors and the frequency calibration of
your radio/converter configuration. Since your down con­
verter, and possibly your up converter, is usually located at the
antenna, temperature drift becomes very important and at least
seasonal changes to the compensation must be made. You may
even want to consider temperature control of the remotely
located equipment.

Don't let all of this intimidate you. It sounds complicated, but
it is really quite straightforward, even though a little challeng­
ing. Remember: "If you're not careful , you learn something
every day ."

Eagle Update
In June 2006 another Eagle design review meeting was held

in San Diego , California. The Eagle Design Team and invited
experts convened to perform an in-depth review of the design
with the primary purpo se being to check the link budgets, power
budgets, produce ability issues, antenna real estate , frequency
allocation issues, etc. Not the least of these review items were
"sanity checks" for apparent violations of the basic laws of
physics . As a result of this review, major changes to the phys­
ical size and shape were recommended. The C-C Rider concept
(C-band uplink and downlink) was found to not be producible
within the size and weight constraints of the satellite. To pre­
serve the overall concept, a change to an S-band uplink and a
C-band downlink was made.

Current and predicted activity (over the l5 -year predicted
design life of the satellite) within the L, S, and C bands has
forced the team to take a seriou s look at these and other bands
and their usage. Again, major changes were recommended to
the design .

Preliminary results of this meeting were reported by Tom
Clark, K3IO, and Bob McGwier, N4HY , at the Central States
VHF Society Conference in Minneapolis, Minnesota last July.
Subsequently, reports have been published in the AMSAT
Journal, in Eaglepedia (on-line documentation of the Eagle
design, see <http://www.amsat.org>), and via long threads on
amsat-bb. The Eagle Design Team is now moving forward with
these and other design modifications.

Discussions of these design issues, fund-raising issues, and
other Eagle topics are certain to be some of the highlights of the
2006 AMSAT Space Sympo sium and the AMSAT Board of
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The CubeS ats that were lost are AeroCube­
I, CP-I , CP-2, ICE Cube- I, ICE Cube-2,
ION, HAUSAT- I, KUTESat, MEROPE,
nCube- l , RINCON, SAC RE D, SEEDS,
PiCPoT, and Voy ager. Each of these
CubeSats has a sto ry. Here I will tell thei r sto­
ries using the text from the Ca l Poly website
as well as the websites asso ciated with the
CubeSats:

Ae roCube-I : This was the lone commer­
cia l sate llite in the grou p and was to be the
firs t CubeSat fro m the Aerospace Co rpo r­
ation (http ://www.aero.org) . It was to oper­
ate on 902-928 MHz using spread-spectrum
modulation.

CP- I : CP- I was the first satellite devel­
oped and built by Ca lifo rnia Polytechnic
State University San Luis Obispo (Ca l Poly,
websi te: <http://polysat.calpoly.edu>). It
was designed with the objective of providin g
a reliab le bus sys tem to allow for flight qual­
ifica tion of a wide variety of small sensors
and atti tude contro l devices. It had been
patiently awai ting launch for four years .

CP-2: CP-2 was the seco nd satellite devel­
oped and built by Ca l Poly. The primary mis­
sio ns of CP2 were an energy dissipation
experiment as well as a field test of what they
dubbed the CPX Bus. CP2 marked their first
atte mpt at "standardizing" a CubeSat bus to

The CubeSats' Stories
By Joe Lynch. N6CL

enab le easier integration of a wide variety of
payloads. CP3, their next CubeSat, will use a
slightly upgrad ed CP2 bus.

ICE Cube-I (Ionospheric sCintillatin
Experiment CubeSat Project): ICE Cube­
1was the first satellite developed and built by
Co rnell Univers ity's Co llege of Engine ering
(http://www.mae.cornell. edu/cubesat/), ICE
Cube- I was to be a mission to collect data for
use in estimating electrical strength of clouds
in the ionosphere. These clouds are restric­
tive to GP S, so the mission would have
allowe d for a better understand ing of the lim­
itatio ns these clouds impose.The satellite had
an onboard GPS system.The satellite also had
full onboard ADCS sys tem for X, Y, and Z
stabilization.

ICE Cube-2: ICE Cube-2 was the seco nd
sate llite developed and built by Co rne ll
Unive rsity's College of Engi neering. It was
also to be a mission to co llect data for use in
estimating electrical strength of clouds in the
ionosphere. The satellite had an onboard GPS
sys tem. It also had full onboard ADCS sys­
tem for X, Y, and Z stabilizat ion.

The ICE Cube satellites were proje cts of
two different engineering classes at Cornell's
Co llege of Engineering. Their objective was
to design, build, test, and opera te a fully func­
tional 10-cm CubeSat for GPS scintillation

science in Low Earth Orbit. For more infor­
mation on the satellites and the student par­
ticipant s, please see the Co rnel l websi te list­
ed above.

ION (Ill inois Observing Nanosate llite) :
ION was the University of Illinois at Urbana­
Champaig n's first satellite of the Illinois Tin y
Satellit e Initiative (ITS I), which is organ ized
as an interdisciplinary senior design co urse.
The co urse objec tives include training stu­
dents to identify, formulate , and solve engi ­
neering prob lems as part of a large multi-team
project. For more informa tion on thi s
CubeSa t, see the website <http://c ubesat.ece.
uiuc.edu/» .

HAUSAT-I (Han kuk Aviation Un iver­
sity SATellite-I): Developed in conjunction
with Hanku k Aviatio n Univers ity,
HAUSAT-I was the first picosatell ite in
Korea to be deve loped by graduate stude nts.
For more information on this CubeS at, see :
<http://l34.75.55.85/new _ve rsion/e ng lish/
hausat_l/index.php>.

KUTESat (Ka nsas Universities Tech­
no logy Evaluation Satellite): The primary
mission of KUTESat was to meas ure the radi­
ation in LEO (Low Earth Orbit) and take pho­
tograph s with an onboard camera. Th e sec­
ond phase of the program was to bu ild an
engineeri ng demonstration of the sate llite

lnternal view ofthe ICE Cube CubeSat . (Photo courtesy ofComeII
University College ofEnginee ring)
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The ION CubeSa t. (Photo courtesy the University of Ill inois
Urbana-Champaign)
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with an onboard attitude contro l sys tem using miniature thrusters.
This CubeSat was built by graduate and undergradua te students at
the Univers ity of Kansas.

MEROPE (Monta na Ea Rth-O r biting Pico-Explorer): A pro­
ject of Montana State Unive rsity, the MEROP E satellite was to have
mappe d the Van Allen belts and test hardware and ideas not yet flow n
before in space. For more inform ation on this satellite, go to:
<http://www.sse l.montana.edu/mero pe/mission/ove rview.html>.

nCUBE-I (Nor wegia n Stude nt Satelli te) : The Norw egian
Student Satellite Project aims to design, build, integrate, test, and
launch a sma ll satellite in order to provide students in Norweg ian
educational institutions with hand s-on experie nce, space industry
contacts, and long-term space developme nt. On top of this, nCUB E­
I was to have demonstrated the possibi lity of receiving navigation­
al messages fro m ships at sea using the limited AIS storage. For more
information on the satellite , see the follow ing:< http://www.
ncube.no/project_documents/NCUBE-GS .pdf>.

RI NCO N (Rincon Research Cor poration, Tucson , AZ) : Th is
University of Arizona Student Satellit e Program CubeSat was
designed in cooperation with Rincon Research Corporation. As its pri­
mary mission it was to function as an engineering satellite that would
test all the basic functions. The payload would have been able to act
as a redund ant communications system, downlink ing all 24 telemetry
signals.

SACRED (Study th e Action of Cum ula tive Radiation on
Elec tronic Devices): Thi s University of Arizona Student Satellite
Program CubeSat was designed to study the action of cumulative
radiation on electronic devices.

SEEDS: SEEDS, a CubeSat developed by Nihon University, had
as its primary mission to utilize a three-axis geomagnetic sensor and
three-axis gyros to obtain satellite attitude data. The satellite would

®
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PiCPoT (Piccolo Cubo del Politecnico di Torino, CubeSat of
th e Polit ecnico di T or ino): The following is from the Southgate
Amateur Radio Club webs ite (http ://www.so uthgatearc .org/
news/jul y2006/italian_cub esat .htm):

This is the fore runner of what is hoped will be a constellation
of satellites to be built by Italian universities. The satelli te, which
is j ust 13 ern square and weig hs 2.5 kg, carried three cameras
with lPEG compresso r and storage for up to five images.

As yo u can see, eac h of these sa tellites has a story behind it.
The purpose of tell ing their stories here is to ce lebrate the wo rk
that the stude nts and fac ulty accomp lished in the run up to the
fai led launch. It is also to enco urage others to ge t involved in
CubeSat developmen t.

also monitor its thermal situation. Addi tionally, according to its web­
site (http://c ubesat.aero.cst.nihon-u.ac.jp/english/seeds_e.html#O I),
the mission given to SEE DS was divided into three parts: the
communication mission, the sensing mission, and the orbit analysis
mission.

VOYAGER: This CubeSa t, deve loped by students in the Co llege
of Engineer ing of the University of Hawaii, was des igned to test an
active antenna. According to their websi te (http://www.
ee.eng.hawaii.edu/- cubcsat/):

The Univers ity of Hawaii CubeSat will incorporate the fo l­
lowing exper iments as its payload. Active ante nna: CubeSat
co mmu nica tions current ly operate at VHF/UHF frequencies.
However, to support increased data rates , higher freq uency com­
munications are desired. Thus, an active ante nna wi ll be flown
to determine its feasib ility for use in space.

The CubeSat
developed by
Nihon University
ofJapan. (Photo
courtesy ofNihon
University)

The CubeSat of
Montana State
University.
(Photo courtesy
ofMontana
State University)
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Directors Meeting to be held in the San Francisco Bay Area
October 5-8, 2006. All facets of the satellite and ground-station
development will be covered in the papers presented at the sym­
posium. A detailed report of the 2006 AMSA T Space Symposium
will be in my next column.

Massive CubeSat Launch
Ends in Failure

The planned massive CubeSat launch reported in my last col­
umn occurred on July 26, 2006. Unfortunately, the launch vehi­
cle developed a problem early in the launch sequence, and the
14 CubeSat payloads failed to reach orbit. The launch agency
has investigated the incident and corrective action is being
taken. Meanwhile, further launches of the Dnepr launch vehi­
cle are on hold .
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Uni-Trac 2003 Multi-Trac 2001
• Automatically tunes your radios, In REAL
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Additional details of these and other CubeSats are available
at: <http://www. cubesar.org» and <http://showcase.netins.netl
web/wallio/CubeSat.htm>. Also see the "VHF Plus" column by
N6CL in the November 2006 issue of CQ magazine.

SuitSat-l is a Silent Key
On September 7,2006 at 1600 UTC , SuitSat re-entered the

Earth's atmosphere over the Southern Ocean at 110.4° east lat­
itude and 46.3 °south longitude. It was over a point some 1400
km south-southwest of Cape Leeuwin (Augusta), Western
Australia. As far as we know, there were no eye-witnesses to
the event and no debris landed on Earth.

Thanks to ARISS (Amateur Radio on board the International
Space Station) for the above information. Additional inforrn a­
tion, including the winners of the "Chicken Little " contest, are
available at the URL: <http://www.amsat.org/amsat-new/ariss!
suitsatContest.php>.

HITSAT Launched Successfully
HITS AT, a new amateur radio CubeSat, was successfully

launched from Japan on September 22, 2006. HITS AT was
developed by the Hokkaido CubeSat Development Ham Club
at the Hokkaido Institute of Technology under the guidance ()l~[

Assistant Professor Mitsuhashi Ryuichi. It rode to orbit as a sec­
ondary payload aboard a Japanese Space Agency launch of the
Japanese Solar-B mission.

Satellite Callsign: JR8YJT. CW telemetry downlink: 437 .275
MHz. 1200-baud FM packet downlink: 437.425 MHz. Thanks
to the AMSAT News Service and the HITSAT Team for the
above information.

After deployment, many amateur radio operators from around)
the world reported hearing HITSAT and copying the teleme­
try. After a few orbits, the transmitters were turned off to COI1l­

serve power for an attitude control period. Many operators
became concerned when nothing was heard for a while after the
planned attitude control period was over. On September 26 the
transmitters were turned on again only when the satellite was
within range ofJapan. More details will follow. Hopefully, HIT­
SAT will have a long and useful life.

AMSAT Space Symposium and
ARISS Meeting

I will be attending the AMSAT Space Symposium and the
ARISS International Meeting in the San Francisco Bay area
October 5-10,2006. The AMSAT Board of Directors meets
October 5-6, the symposium is in session from October 6-8,
and the ARISS International Meeting will be held October9- IO.
As mentioned earlier, a full report of these meetings is planned
for my next column.

Summary
As usual there are satellite activities around to keep you busy

at any time of the year. Support your area hamfests and, by all
means, support the efforts of AMSAT to build our new pro ­
jects-P3-E and Eagle.

73, Keith, W5IU

Vis it Our Web Site;



HSMM
ByJohn Champa,* K80CL

Communicating Voice, Video, and Data with Ama teur Radio

What is Happening to the HSMM Working Group?

At its January 2006 meeting, the ARRL BoD directed that
the HSMM (High Speed Multi Media) Working Group
summarize its accomplishments and submit its final rec­

ommendations by year' s end. With that directive in mind, and
with dissatisfaction within the Working Group regarding how
its recommendations concerning permitted radio network pro­
tection methods (e.g., encryption) for the Amateur Radio Ser­
vice are being communicated by the League, most of the group
membe rs simply left.

The ARRL HSMM website (http :// www.arrl.org/hsmrn/),
which has been in operation for the past five years, has been
transferred to the Technical Information Services (TIS).
However, the HSMM public discussion reflector (ARRL­
8021IB@listserv.tamu.edu) remains in full operation.

Some of the Working Group membership who left have since
formed a new digital radio networks research organization, the
Amateur Radio Broadband Alliance (ARBA) in association
with Texas A&M University in College Station, TX. More on
this new organization will be covered in this column in the next
issue of CQ VHF.

What is 802.16 (WiMAX)?
According to its web page "The IEEE 802.16 Working Group

on Broadband Wireless Access Standards develops standards
and recommended practices to support the deve lopment and
deployment of broadband Wireless Metropolitan Area
Networks [that 's WMANs vs. WLANs covered by 802.11 stan ­
dards. i.e., more range-i-ed.]. IEEE 802.16 is a unit of the IEEE
802 LAN/MAN Standards Committee, the premier transna­
tional forum for wireless networking standardization."

The following is a report from the HSMM Working Group
Project Leader for 802.16 investigations, Gerry Creager, N5JXS
(e-mail: <gerry.creager@tamu.edu»ofTexasA&MUniversity:

We 'v e installed a Solectek link here at TAMU. We 're operating
under both Part 97 and Part 15 for testing in the 5.7 GHz region . So
far we' ve deployed a point-to-multipoint installation and are working
with a point-to-point operation over a 3 mile path.

We're achieving data rates of up to 72 Mb/s on the point-to-multi­
point configuration, and we're locking at 36 Mb/sec on the point-to­
point link for political reasons. Note that this experiment is co-spon­
sored by the university' s campus networking folks , so the Part 15 stuff
is highly subject to politic s.

The Part 97 aspect is being tested in concert with AG5GY. His was
the first link up, at about 2.8 miles. The client end uses a panel antenna
with 24 dBi gain and a 9 degree beamwidth . Power output on the clients
is 100 mW. It' s mounted about 14 feet off the ground. There ' s a clear
line of sight to the base.

My house is 5.0 miles from the base, in a hole, and behind some 40
foot tall oak trees. Thi s is a real test of non-line of sight (NLOS) wire­
less technology. I'm seeing marginal signal but we 're getting 72
Mb/sec most of the time , and even with excessive retries, the perfor­
mance is pretty good. I'll be expanding into voice-over-If' (VoIP) and
video soon to see about packet loss, jitter, and congestion in the face
of real applications.

"Chairman of the ARRL Technology Task Force on High Speed
Multimedia (HSMM)Radio Networking; Moon WoljSpring, 2491ltsell
Road. Howell, M148843-6458
e-mail: <k80cl@arrl.net>
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The base unit produces 400 mW. We're using a 27 dBi panel with
a 90 degree beamwidth. All polarization is vertical. The base is mount­
ed at approximately 240 feet AGL . .. and about 550 MSL. That places
it at about 200-220 foot height above average terrain (HAAT ).

The subtended angle between AG5GY' s site and mine is on the
ragged edge of 90 degrees. I' ve tweaked the antenna slight ly to favor
Tom . We're awaiting a 120 degree panel, which shou ld improve both
operations.

We're ordering in a pair of dedicated point-to-point radios (9 degree
beamwidth, 17 dBi, 400 mW) for some link testing to two sites. Also,
all of our additional client-side radios will be 200 mWor 400 mW ("medi­
urn" or "long" range clients) as there' s not much purpose, based on test­
ing so far, to have short range radios for paths of unknown distance.

Solectek has been pretty easy to work with, althoug h they're a start­
up and their software' s pretty much in tlux . I think I'm going to be
able to forge a workin g relationship with them on both the universi ty
and amateur areas; I' ve already pointed out that their operation under
Part 15 resides in our band , and we're now talking about getting the
"secret" codes they do not release to Part 15 customers.

We've suffered a couple of failures. A power-line hit at AG5GY's
house apparently fried a client. Solectek is revisiting that system and
owes me a complete post-mortem . . . and another client. Their war­
ranty is pretty good . Also. Solectek "upgraded" their firmware release
and suggested we retlash the units. Thing s worked fine up until the
reboot after we retla shed, then nothing worked . We lost a couple of
days trying to figure that out, and finally suggested to Solectek they
have a bad software release . .. retlashing to the previo us release
restored operation. And, to add insult to injury , a loaner system they'd
sent needed to be retla shed . After rebooting it, it' s doing a good impres­
sion of a recentl y sprayed cockroach ... on its back with its legs in the
air, not respondin g. That ' s going home for postmortem, too.

Over all, after a couple of weeks of playing, I think it' s going to
work . I intend to have high-speed Internet at my house and To m's . I
plan to link the hospital s and Emerge ncy Operations Centers (EOCs)
with 802.16. The university is already happy enough with the system
to plan to employ it for a lot of our wirele ss dedicated link require­
ments. We 're cooperating between the amateur and official interes ts
to keep links orthogonal and manage frequencies. And , it helps to be
the 802.16 "guy" on campus when the production folks need help.

Future plans:
I. Go from 20 MHz spread ing to 40 MHz spreading and look at

effects on range , bandwidth, and NLOS operations.
2. Go to higher power radios for similar evaluation s.
3. Get the 120 degree sector antenna in and impro ve Tom 's and my

operations.
4. Continue evaluati ons and connectivity for the univer sity side, to

get more datapoint s.
5. Hook up the EOCs and hospitals (and I'll admit that that's a total

of six links, so it' s pretty easy . We're a relativel y small geographical
entity) and enabl e Part 97 operations on the links from there, for
Voice/Video, data, and Internet. These hookup s will be made with
appropriate control s.

6. Mobile tests, similar to those Solectek has on its Whitepapers sec­
tion of the website , to see where we can and cannot put up instant links.

With the ending of the ARRL Working Group and the changes
occurring in HSMM communications, it seems thatamateur radio
based HSMM communications is in a deep transition period.
While change is always challenging, it is also a time when new,
cutting-edge development s emerge. We are looking forward to
reporting on new development s in future editions of this column.

73, John, K80CL
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By Rich Arland,* W30SS

BEGINNER'S GUIDE
All you need to know but were afraid to ask

Changing Lives with Radio

Every now and then I take time out to pontificate about
the state of our radio hobby. Lately I have been rumi­
nating over the state of our hobby, where we have been

and where we are going.
Many of us started out listening to international broadcasts

on shortwave. Unfortunately, many of the long-time interna­
tional broadcasters no longer maintain a presence on the short­
wave bands, or if they do, their broadcasting schedules are dras­
tically reduced compared to earlier years. I was deeply saddened
recently when I learned of the demise of HCJB's English lan­
guage programming. You see, HCJB was the first station I ever
heard on international shortwave and from which I received a
QSL card. What made this reception report so interesting was
the fact that I was using a Heathkit radio that I built in 1961.
While I started my shortwave listening hobby when I was only
lOin 1956, using a radio I built myself from a kit opened a
whole new facet of the radio hobby for me.

While we ham radio operators have a lot of fun building cut­
sie little rigs and running around playing radio , we need to look
back and review what got us to where we are today. Why did
we take the "road to radio" rather than take up some other hobby
interest such as stamp collecting or basket weaving? Think
about it. Then ask yourself how your life changed due to your
involvement in the radio hobby . Have you managed to infect
anyone else with the dreaded radio bug? No matter what your
answer to that last question, read on, for as a group of active
hams within the radio hobby, we have some serious work to do
if the future of our hobby is to endure.

Who was your Elmer? Who helped and guided ("Elmered")
you when you first started out in the radio hobby? We've all
had an Elmer. I had three: George Comstock, W7CJ; Mike
Brabb, K7TWS; and his mom , Jessie, K7TWR. These three
people were responsible for my first baby steps in the radio
hobby, from erecting my first dipole antenna for 80 meters to
helping me debug a poorly built Knightkit T-50 transmitter
that got me my first (and only) FCC "pink slip" (but that's
another story) .

One summer afternoon, George dropped by the house to ask
if I wanted to go to Spokane, Washington with him. It was a
business trip and he was planning to stop by HCJ Electronics
before coming home . Since I had just received my Novice tick­
et at the tender age of 16, I was excited about seeing the hal­
lowed halls of HCJ Electronics on Sprague Avenue in Spokane.

HCJ Electronics was our local ham emporium. Owned and
operated by Ralph Farano, W7HCJ, HCJ Electronics was the
place to go for new and used ham gear. There was a bottomless
coffee pot along with a Coke" machine in the display room,

*25 Amherst Ave., Wilkes Barre, PA 18702
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and hams from all over the area found their way to HCJ each
week. Ralph had much of the latest gear set up to tryout. If you
decided on a used piece of gear, he could also fire that up on an
antenna so you could actually try it out before perhaps pur­
chasing it. HCJ Electronics was Mecca for those of us who live
in eastern Washington State.

Did I want to go? Does a bear go poop in the woods? I hopped
into George's Olds 98, complete with a set of Gonset Twins
and a Webster Bandmaster HF antenna and off we went to
Spokane. In 1963, AM hadn't quite lost the battle to single side­
band . The chromed Gonset Twins held me transfixed as we
rocketed northward. Sensing my eager anticipation, George
warmed up the radio gear and dialed in a 75-meter AM fre­
quency that the hams at HCJ monitored. Handing me the mic,
he said, "Go ahead. Give HCJ a call, and don't forget to use my
callsign. And Rich .. . relax , it's only a radio."

"W7HCJ, W7HCJ, this is W7CJ mobile, with KN7YHA
at the mic, over," I said sheepishly, keying the big Gonset
microphone.

"W7CJ here is W7HCJ. You must be Rich. George said he
might be bringing you along on this trip . We 're looking for­
ward to meeting you. How does it feel to be using phone instead
of CW? W7HCJ," came the immediate reply from the dash­
mounted speaker.

At that precise instant in time my life changed forever. From
that moment on, I was hooked. Forty-three years later , I still
marvel at this mystical medium we call radio. Had it not been
for George, Mike, and Jessie, I would never have pursued a
career in electronics with 20 years active duty with the US Air
Force and 17 years as a VoEd Electronics instructor, written
five books on ham radio and the monthly QRP column in QST
(not to mention the Homeland Security column in Popular
Communications, and this Beginner's column in CQ VHF),
operated and DXed from some great foreign locations, made
hundreds of friends, and heard Port Moresby, Papua New
Guinea on 90 meters while eating breakfast in Hampton,
Virginia! No, my world would have been drastically different
from what I now enjoy.

What About Radio's Future?
Virtually all of us who have been involved in the radio hobby

for any length of time can dredge up similar memories, many
thanks to our "Eimers." My question to you is what have you
done to further the radio hobby in the last 12 months. Who have
you helped or "Elmered"? What have you done to introduce
some aspect of the hobby to a neophyte?

We all complain that our radio hobby is in danger of becom­
ing extinct. The average age of the ham radio population is in
the late 50s. Young people often prefer instead to play on their
video gaming machines, spend countless hours in front of their
computers surfing the Internet, or rip CD tracks for their MP3
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players. To be sure, today's young peo­
ple are not afraid of technology, but they
don't tend to gravitate to the ham radio
side ofthe technical hobby in great num­
bers either. Without an influx of new­
comers, our radio hobby is doomed.That
much is for certain.

Shortly after the 17th Annual SWL
Winterfest-a gathering of the shortwave
faithful near Landsdale, Pennsylvania
each March-my l l-year-old grandson,
Chris, expressed interest in learning
about shortwave listening. I was stunned!
Quickly recovering, I told him that I had
a spare SW receiver (an old Realistic DX­
150A) and some beginning books on the
subject that I would gladly loan him to
get him started. He was ecstatic-and so
was I!

The DX-150A had just undergone a
complete alignment and was working
great. I included a basic book on SWL by
Harry Helms, along with the NASWA
(North American Shortwave Associa­
tion) countries list, a current copy of
Passport to Worldband Radio. and some
other material that I had lying around. I
added 50 feet of wire for an antenna and
we proceeded to his house to set up his
radio monitoring station.

www.cq-vhf.com

At one of the first Winterfests I was
the lucky (?) recipient of the dreaded
"Barto Bag." This is the booby prize of
the event, often consisting of lots of
meani ngless "stuff' that couldn't be
given away or auc tioned off during the
festivities. My "Barto Bag" consisted of
a Radio Beij ing bag (no, really ... it was
a real live bag from R. Beijing!) full of
SW station pennants. My wife gave this
bag to Chris so he could decorate his
room with the SW pennants.Chris, to my
amazement, handed the bag back to me
stating, "I'd like to earn these by logging
these stations, and then you can give me
the pennant for each station." What's
this? A kid who actually doesn't require
instant gratification !Good Lord, we may
not be in as bad shape as I had original­
ly thought!

Presently, Chris is knee deep in school
work (he just telephoned tonight telling
me about his report card-all "A"s and
"B"s!), but he hasn't lost interest in DXing
the SW bands in search of international
broadcast stations. I stand ready to answer
his questions, just like my Eimers did for
me. I only hope he finds as much mystery,
fun, and challenge in the radio hobby as I
have over the years. When he gains expe-

rience, I plan on helping him go after MIL­
COM (Military Communications) and
Utility stations along with doing some
"serious" DXing of the Pacific Rim and
South/Central America. They are still out
there, you know. All you have to do is look
and listen-carefully.

VHF-The Last Frontier
Over the years, the Federal Commun­

ications Commission has worked dili­
gently to ensure an entry-level license for
amateur radio exists. Back in the 1950s,
the FCC instituted the Novice class
license, which allowed a newcomer to the
ham radio hobby a chance to get on the
HF bands using crystal-controlle trans­
mitters and Morse code, or CWo This
allowed the neophyte amateur radio oper­
ator to get on-air experience using basic
equipment, thereby honing his operator
skills prior to upgrading his license.

For more than 30 years the Novice class
licensewas the major entry point into the
amateur radio fraternity. However, in
1991 the FCC dropped the Morse code
requirements for the Technician class
license. As a result of this change many
hams came into the hobby by way of what
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became know n as the no-code Tec h­
nician class license.

In the 2000 license restructuring the
FCC stopped issuing new Novice class
licenses. thereby closing that entry point
into amateur radio. The FCC also low­
ered the Morse code requirement for the
General and Extra class licenses to 5
wpm. as well as eliminated the Advanced
class license.

The reduced Morse code requirement
has led to an influx of General and Extra
class operators. However, there remains
a large number of Technician class oper­
ators who are very satisfied operating on
VHF and UHF frequencies and who do
not intend to upgrade their licenses in
order to work HF frequencies. Th is is not
necessarily a bad thing.

Those of us who regularly utilize the
VHF bands for both localized FM com­
munications and weak-signal OX work
are quite proud of our accomplishments.
It is incumbent, therefore, upon those of
us who are old hands at VHFIUHF work
to ensure that newcomers to the hobb y
are exposed to this aspect of amateur
radio . In order to ens ure continued
growth within the hobb y, we all must
"E lmer" new VHF- plus operators. We

must take them by the hand and help them
establish good operating and engineer­
ing practices on, what I personally
believe is, the last true fronti er in ama­
teur radio.

What's Your Excuse?
No more excuses. When you attend club

meetings or proctor FCC examinations as
a Volunteer Examiner, take the time to talk
to the new hams and explain to them the
benefits of operating VHF-plu s. The no­
code Technician class license is a great
way to increase the number of ham radio
operators within our ranks. Our job is to
ensure that these new ham radio operators
become active and stay active once they
receive their license.

Don't stop with just strangers, either.
Grab one or two of your kids or grand ­
kids, nieces or nephews, and kindle their
interest in radio. Don't beat them over the
head. Just be gently persistent and ex­
plain the fun and mystery of playing
radio. Show them your collection of QSL
cards from some of the prominent SW
broadcasters. Give them a demonstration
of your VHFIUHF equipment and show
them how easy it is to set up a station and

enjo y the radio hobby. Don 't forget to
emphasize that ham radio does not need
to be an expensive hobby. There is a lot
of good equipment on the used market
that can be had at a fraction of the orig i­
nal cost. Be sure they understand that
VHF and UHF antennas are much small­
er than their HF counterparts and there ­
fore are much easier to erect and less of
a potenti al problem with the neighbors.
Emph asize that while radio is older tech ­
nology, you can still hear first-hand about
peopl e from all ove r the world, all the
while learning about social events that are
happening every day.

Offer to loan them an old shortwave
receiver if you have one , but don 't for­
get to show them how to use it. A few
minutes spent in teching them how to uti­
lize the receiver correctly will go a long
way toward their enjo ying the first steps
in the radio hobb y. Don 't worry. Once
they get the hang of listening to the SW
broadcast outl ets, they will become inter­
ested in the science of radio , and once
that happens, there is no turn ing back. Go
on. You can do it. Give it a try. Take one
for the hobb y.

73, Rich , W30SS

Better than ever! Still 15 months of value - January 2007 through March 2008
The 2007/2008 CO Classic Radio Calendar features fifteen
magnificent full-color vintage radio images including Comcraft,
Collins, GROSS, Heathkit, Hammarlund, Millen, National,
Hallicrafters, E. F. Johnson, Allied Radio and more.

The 2007/2008 CO Amateur Radio Operators Calendar
bringsyou fifteen spectacular full-color images of some of the
biggest,most photogenic Amateur Radio shacks, antennas,
personalities and scenics in the country.

These great calendars are bette r than ever! All
calendars include dates of important Ham Radio
events such as major contests and oth er 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 tr uly useful , too!
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By BobWitte, " K0NR

FM
FM/Repeaters-Insid e A mateur Radio's " Ut ility" Mode

2-Meter Band Plans - Many to Choose From

Isubscribe to a number of e-mail lists associated with ham
radio topics. On one of these lists, a pair of hams was arrang­
ing a schedule using FM just below 144.5 MHz. I poked my

head in and commented that the ARRL band plan showed this
frequency in the "New OSCAR Subband," 144.30-144.50
MHz. One of the ham s replied that according to the Area
Repeater Coordination Council (ARCC, the frequency coordi­
nation body for eastern Pennsylvania and southern New Jersey)
band plan, FM simplex is allowed in the 144.310-144.370 MHz
range . Sure enough, that band plan does show FM simp lex in
this segment of the band .

This caused me to take a look at the variou s 2-meter band
plans around the U.S. Of course, the 2-meter ham band is the
most popular VHF band and has a wide range of uses : FM
repeaters, FM simplex, weak-signal SSB/CW, propagation bea­
cons, APRS (Automatic Position Reporting System), EME
(Earth-Moon-Earth), and AX.25 packet. Thi s makes for an
interesting challenge of how to share the frequency spectrum.
As we'll see, how the band is allocated depend s on where you
are located .

Band Planning
The basic idea of band plans (also called Frequen cy Utili zation
Plans) is to coordinate how radio hams use the frequency spec­
trum. In particular , band plans designate areas for different types
of modulation and communication modes, since different modes
are often incompatible. For example, an FM signal can' t be
received correctly by an SSB receiver, so having those modes
operating on the same frequency just creates confusion and frus­
tration. Even if the modulation type is the same, there may still
be incompatibility. For example , OSCAR satellites may use
modulation types that are the same as terrestrial operating (FM,
SSB, CW, packet , etc.). However, terrestrial contacts are incom­
patible with working the satellites, since it is likely that terres­
trial signals would interfere with a satellite without realizing it.

In recent policy deci sions, the FCC has been clear that it
intends to provide a minimal amount of band planning by reg­
ulation and to allow the amateur community to manage fre­
quency sharing. However, there are a few FCC rules that reg­
ulate how the 2-meter band is used. The FCC reserves the very
low end of the 2-meter band, 144.0-144.1 MHz , for CW emis­
sions only (FCC Part 97.305c). Also, the FCC excludes repeater
operation from these frequencies on the 2-meter band : 144.0­
144.5 MHz and 145.5-146.0 MHz (FCC Part 97.205b).

The ARRL Band Plan
In the U.S., the ARRL band plan provides the basic guidance

on how the 2-meter band is used.

*21060 Capella Drive, Monument, CO 80132
e-mail: <bob@kOnr.com>
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ARRL Band Plan for 2 Meters (144-148 MHz)
(Source: http://www.arrl.org/FandES/field/regulations/bandplan.html)

144.00-144.05 EME (CW)
144.05-144.10 General CW and weak signals
144.10-144.20 EME and weak-signal SSB
144.200 National callin g frequency
144.200-144.275 General SSB operation
144.275-144.300 Propagation beacons
144.30-144.50 New OSCAR subband
144.50-144.60 Linear translator inputs
144.60-144.90 FM repeater input s
144.90-145.10 Weak-signal and FM simplex (145 .01, 03, 05,

07,09 are widely used for packet)
145. 10-145.20 Linear translator outputs
145.20-145.50 FM repeater outputs
145.50-145.80 Miscellaneous and experimental modes
145.80-146.00 OSCAR subband
146.0 1-146.37 Repeater input s
146.40-146.58 Simp lex
146.52 National Simpl ex Callin g Frequency
146.61-146.97 Repeater outputs
147.00-147.39 Repeater outputs
147.42-147.57 Simplex
147.60-147.99 Repe ater input s

Notes: The f requency 146.40 MHz is used in some areas as a
repeater input. This band plan has been proposed by the AR RL VHF­
UHF Advisory Committee.

There is a similar (but not identical) band plan for Canada
from the Radio Amateurs of Canada (R.A.C). See the refer­
ences at the end of this column for web addresses.

Regional Band Plans
Most VHF operation tends to be regional or local in nature.

This may be less true of long-distance modes such as moon­
bounce and meteor scatter, but coordination of repeater fre­
quencies happens on a regional basi s. Visit the National
Frequency Coordinators' Council (NFCC) website to find con­
tact information for your local coordination body.

I did some web surfing on the various coordinating bodies to
see how the 2-meter band plan is implemented across the coun­
try. Clearly , most of the energy expended on frequency coordi­
nation and band plans is for FM repeaters, but this must be done
in the context of the other types of radio operating on the band.

FM Channel Spacing
One of the first issues that surfaces with repeater frequency

coordination on the 2-meter band is the channel spacing-15
kHz or 20 kHz. FM repeaters normally are fixed in frequency,
and we'd like to pack them in as tight as possible (but not too
tight) to make maximum use of the spectrum. The same is true
for FM simplex: We designate specific frequencies for simplex
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operation so that we get maximum use of the band without sig­
nals overlapping. (Compare this to HF operation, where the nor­
mal practice is to just tune to any open spot in the spectrum.)

Carson ' s Rule is commonly used to estimate the bandwidth
of an FM signal. The rule says that the signal bandwidth is two
times the sum of the peak deviation and the maximum modu­
lation frequency.

BW = 2 X (fdev peak + fmod max)

For amateur radio 2-meter FM, the peak deviation is nor­
mally 5 kHz and the maximum mcdulating frequency is 3 kHz,
resultin g in a bandwidth of 2 x (5 kHz + 3 kHz) = 16 kHz.

Historicall y, FM operation on the ham band started out
with 30- kHz spac ing between channels. You may have
noti ced that some of the earliest FM repeaters were set up on
thi s cha nnel spacing : 146.76 MH z, 146.79 MH z, 146 .82
MH z, 146.85 MH z, 146.88 MHz, etc. Note that the 30-kHz
spaci ng is significa ntly wider than the 16-kHz bandwidth sig­
nal. As FM activity increased , available repeater frequencies
were used up and there was the desire to add more repeater
pairs into the spec trum.

At this point , there were basicall y two choices to obtain more
repeater frequencies in the same spectrum. Using 15-kHz spac­
ing esse ntially splits the 30-kHz channels in half and allow s
new channels without requiring the existing repeaters to change
frequency. However, 15 kHz is a bit narrow for our nominal
16-kHz wide signals. The other choice was to realign the fre­
quency plan using 20-kHz channel spacing. Thi s issue was
debated vigorously by repeater owners and frequency coordi­
nators across the country. I won 't go any deeper into the trade­
offs other than to say that tighter channel spacing give s you
more channels, but at the expense of more potential for adja­
cent channel interference. One common approach is use 15­
kHz channel spacing in the 146-148 MHz range, while adopt ­
ing 20-kHz channels below 146 MHz.

The result is that some region s of the country adopted the 15­
kHz channels while others decid ed to use 20-kHz spacing. This
is not a big problem for day-to-d ay FM VHF operating (except
maybe near the bound ary separating a 15-kHz area and a 20­
kHz area), but when traveling across the country it can get con­
fusing. The front section of The ARRL Repeater Directory has
a map that shows the channel spacing by state. The channel
spac ing for repeaters also tends to be used for the FM simplex
channels. The National Simplex Calling Frequency is 146.52
MHz and is recognized nationwide. The adjacent simplex fre­
quencies depend on the channel spacing, so the 15-kHz regions
use 146.52, 146.535, 146.55, 146.565, etc. , while the 20-kHz
regions use 146.52, 146.54, 146.56, 146.58, etc . Putting all of
this together means we have a bit of a mess in terms of incon­
sistent use of frequencies.

Linear Translators
The ARRL Band Plan shows 144.50- 144.60 MHz and

145.10-145 .20 MHz designated as frequency pairs for linear
translators (inputs and outputs). A linear translator is essentially
a repeater that retransmits a portion of the frequency spectrum
without demodulat ing it. This method is intended to allow SSB ,
CW, or other linear modes to be used in a repeated manner.

This concept never really took off, so most repeater coordi ­
nating bodies have reassigned these frequencies to be used for
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FM repeaters. (Let me know if there is a 2-meter linear trans­
lator in operation somewhere.)

More Repeater Pairs Less Simplex
In highly populated areas, there is consistent pressure to have

more repeater pairs in the 2-meter band . Some repeater COOIr­

dinating bodies have taken steps to squeeze in additional
repeater pairs, usually at the expense of FM simplex channels,
For example, the SouthEastern Repeater Association (SERA),
the coordinating body for eight states in the southeast, uses fre-

Hawaii to California on 2 Meters FM
By Bob Witte, KfJNR

In the previous issue of CQ VHF, I described the QSO that resul
ed from my mighty 2-meter FM handheld transmitting its sign
across Lake Michigan to Oshkosh, Wisconsin. I am thinkin g fu,
using a 1.5-watt HT to work a station 100 mile s away on 2-metl
FM was prett y dang good. However, shortly thereafter I was listei
ing to Amat eur Radio Newsline" (Report # 1507) and heard abo
a 2500-mile 2-met er FM contac t between Hawaii and Californi
Now that is impressive.

WH60Q to N06B
This contact took place on 146.52 MHz at about 5 PM Hawaii tirr

on June 26, 2006. Bill Cullen, WH6DQ, on The Big Island of Hawai
makes it a habit to listen on 147.09 MHz, which is the transmit fn
quency of the Santa Catalina Island repeater (AA6DP) off the co"
of Cali fornia. Bill said, "I always monitor .09 just in case tropo corru
in during the summer."

When the tropo came in on June 26th, there was a net runnin g c
the Catalina repeater. Bill broke in and informed the net control sv
tion that the repeater was being heard in Hawaii due to the tropo opes
ing. Bob Dengler , N06B, was able to hear Bill on the repe ater inpa
and they switched over to 146 .52 MHz for a simplex contact. Son
other Cali fornia stations tried to work Bill on .52, but none were Sil1I!

cessful , so Bill switched back over to the Catalina repeater. He quid
Iy had a pile-up of southern Californ ia stations wanting to wor
Hawaii . Bill made about 20 contacts in 10 minutes with signal Ie'
els from the repeater peakin g S7 or S8. Then the signals faded awa
as the tropo propagation ended.

In an e-mail.Bob. N06B. wrote:

I was monitoring the swap net on the Catalina 147.090
(+) repeater with my HT in the living room when Bill broke
in for a signal report. I ran to the radio room to see if I could
hear him directly on the input with my Yaesu FT-8500 at
50 watts to a Comet GP9 antenna. I live on a hill in Diamond
Bar and have an excellent view to the west, so I figured
that once the tropo ducts to Hawaii formed, I would have
a decent chance to make a direct contact. At first, though,
I heard nothing. Bill chatted with net control for a minute
or two, and then net cont rol decided to continue the net and
signed with him. Roughly half an hour later he showed up
again on the repeater , but this time I could hear him direct­
ly on the input. I broke in and asked Bill to move to 146.52
MHz for the contact, which lasted about 3 minutes. His sig­
nal was rather weak , with about 75% of his transmi ssions
being readable on my end. Following the contact, some
other local stations tried to work him on 146.52 MHz but
were unable to. He then returned to the Catalina repeater
and worked several stations through the repeater , but none
were able to hear him on the input. I recorded the traffic
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quencies show n as FM simplex on the ARRL Band Plan for
repeater pairs. Specifically, these pairs may be coordinated in
some areas:

Input/Output
146.4001147.000 MH z
146.41511 47.015 MHz
146.430/147.030 MHz
and so on

These pairs use the standard 600 kHz offset but with the oppo­
site (negative) polarity. On most transceivers, you would tune to

heard on 147.690 MH z and put it on my web page
(http://n06b .com). Immediately before I started the
record ing, Bill ' s signal increa sed to 20 dB quietin g for
about 10-20 seco nds; that was the stronges t I ever
heard him.

Bill, WH6DQ, says that tropo from Hawaii to the mainland is
usually from The Big Island . He also notes that well-known VHFer
Paul Lieb, KH6HM E, has the most experience working the main ­
land, using SSB from his radio site on Mauna Loa.

WH6DQ j ust listens on FM waiting for an opening and then
works whomever he can. The openings are usually short, so he
doesn 't bother swi tching ove r to SSB. Bill ' s station is a Kenw ood
mobile 2-meter FM rig into a 160-watt Mira ge amplifier, driving
a vertically-polarized Cushcraft l3 -element boomer antenna.

Bill says that he hasn't seen really good tropospheri c ducting
for qu ite a while, as it requires a high-pressure cell to be present
all the way from The Big Island to Californ ia. The first summer

. ..

the output frequency (e.g., 147.000 MHz) and select a - 600 kHz
offse t.

The ARCC band plan (eastern PA and sout hern NJ) takes a
different approac h, implementing repeater pairs that have a I
MHz offset:

Input/Output
147.445/146.445 MHz
147.46011 46.460 MHz
146.4751147.475 MHz
146.490/147.490 MHz

he lived in Hawaii ( 13 years ago) was the besttropo eve r, lasting
for about three or four weeks . Bill worked approximately 400
mainland stations that summer on 2 meters. Sometimes the sig­
nals are so strong that hams on the mainland have a diffic ult time
believing that his signal is really coming from Hawaii. One guy
looked him up in the ca llbook and called him on the telephone to
verify that he was rea lly in Hawaii. Bill believes that tropo goes
into Mexico more than northern locations, but there are not as
many operators down there.

My thank s goes to Bill, WH 6DQ, and Bob, N06B, for provid­
ing me with information for this piece. Congratulatio ns on an
impressive 2-meter FM contact!

References
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To use the first pair, you tune your
transceiver to 146.445 MHz and program
a + I MHz offset. Most radios default to
a ±600 kHz offset, so this would require
some careful programming on your part.

Shared Pairs
It seems that a lot of hams want to put

their own VHF repeater on the air, so most
coordinating bodies have a waiting list for
individuals or clubs looking for an open
pair. To ease this burden , coordinating
bodies have adopted the notion of a
Shared-Non-Protected (SNP) repeater
pair. These pairs are intended to allow new
repeaters to come on the air quickly while
waiting for their permanent coordination
to be approved. They also provide a prov­
ing ground for potential repeater trustees
to work out the bugs in their system. Since
these frequencies are shared, there is no
protection against interference from other
repeaters. Typically, CTCSS or other con­
trolled-access is required to reduce the
level of interference.

Some frequency coordinating bodies
have a repeater pair designated for emer­
gency and portable use. The idea is that
portable repeaters can be of great service
for special events, public-service activi­
ties, and emergency communications.
Keeping a pair (or two) designated for
such use allows builders of portable
repeaters to set them up on a pair that can
be used anywhere in the coordinating
region without co-channel interference.
The band plan for Colorado (Colorado
Council of Amateur Radio Clubs) desig­
nates 146.835 and 146.865 MHz (with
standard - 600 kHz offset) as "Emer­
gency/Special Event" repeater frequen­
cies . Keeping these two pairs close
together allows a repeater to be switched
between the two frequencies without
needing to retune the duplexer.

An interesting twist on portable
repeater pairs is provided by the Two
Meter Area Spectrum Management As­
sociation (TASMA) in southern Cali­
fornia. TASMA specifies the pair of
147.585-MHz input and 144.930-MHz
output for special-event/emergency
portable repeaters, which results in an
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offset of 2.655 MHz. The wide offset
allows a portable repeater to use a
duplexer that is physically smaller
(compared with a duplexer suitable for
a 600-kHz offset), resulting in much bet­
ter portability.

Frequency
Coordination Practices

VHF/UHF dual-band transceivers with
two independent receivers often include a
crossband repeater feature . There are
some legal issues with regard to identifi­
cation and having a proper control point ,
which I won 't go into in this article. This
crossband operation can be useful for pro­
viding communication links into fringe
areas without requiring a full-blown
repeater system. Most repeater coordinat­
ing bodies do not view this as a coordina­
tion issue and don't actively address the
topic . TASMA does not coordinate cross­
band repea ters, but does specify a fre­
quency of 144.91 MHz for crossband use
on a shared-nonprotected basis, with
mandatory CTCSS or DCS. According to
Bob Dengler, N06B, designating a fre­
quency for cross band use provides a
"home" for this type of operation, rather
than having crossband repeaters show up
on random simplex frequencies.

The various forms of Internet linking
(IRLP, EchoLink, eQSO) and simplex
autopatches have frequency coordination
issues similar to those of crossband
repeaters. Most coordinating bodies just
ignore these modes, but TASMA has
specified a set of 2-meter frequencies for
"fixed automatic simplex operations":
145.71, 145.725, 145.740, 145.755,
145.77, and 145.785 MHz. Again, the
idea is to focus this type of activity in one
area of the spectrum rather than have
Internet linking show up on random sim­
plex frequencies .

TASMA designates 146.46 MHz and
147.525 MHz for "Remote Bases." The
idea here is that remote base systems that
use a frequency pair on some other band
(say, 440 MHz) have a designated place
on the 2-meter band to form ad-hoc links
between systems. This may have less use­
fulness given that many remote base sys­
tems are now frequency agile, but it is cur­
rently part of the TASMA band plan.

OSCARSubband
Satellite operating is clearly one part of

VHF that is global in nature . Satellites
have a habit of orbiting the Earth, so the
designers need to consider frequency

Auxiliary Operation
on the 2-meter Band

At press time, the FCC released a
Report and Order which modifies Part 97
rules to allow auxiliary operation on the
2-meter ham band. Previously, FCC rules
limited auxiliary operation to 1.25 meters
(222 MHz) and higher. The new rules
allow auxiliary operation anywhere on the
2-meter band, excluding 144.0-144.5
MHz and 145.8-146.0 MHz, which
protects the weak-signal and OSCAR
subbands.

planning on a worldwide basis. Per the
ARRL Band Plan, the primary OSCAR
subband is from 145.80-146.00 MHz .
This portion of the band is heavily used,
but you may not realize it just by casual
listening. Many of the LEO (low-earth­
orbit) satellites, and the International
Space Station, have a downlink in this
segment. However, the signals are often
very weak and are only present when the
satellite is overhead.

As mentioned in the opening para­
graph , the ARRL Band Plan also shows
an OSCAR subband for 144.30-144.50
MHz. This segment is not available
worldwide, so satellite designers have
been reluctant to deploy a transponder
that uses these frequencies. I have been
told that this segment may currently be
used for unpublished uplinks for com­
mand and control.

Note that the nationwide APRS fre­
quency of 144.390 MHz is also in this
segment. A number of frequency coordi­
nating bodies have indicated other uses for
this segment, such as the FM simplex use
specified by ARCC. SERA just shows the
segment as "Multimode Operation" and!
lists the APRS frequency .

What's Next?
The analog FM technology that we use

on the VHF ham bands has been stable
for decades, but digital technology may
change that. No, it probably won 't hap­
pen overnight, but the new digital mod­
ulation formats, such as D-STAR or
APCO 25, are likely to get adopted for
amateur use over time. Both of these for..
mat s are narrower in bandwidth tha n
conventional analog FM and could!
improve utilization of the spectrum. D..
STAR occupies 6 kHz of bandwidth,
which is better than a 2.5 times improve­
ment over analog FM at 16 kHz. In the­
ory, we could put 2.5 times as many
repeaters or simplex channels in the
same space as conventional FM.
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There are only two little challenges:
change out virtually all of the 2-meter
equipment in use today and restructure
the band plan to accommodate the nar­
rower bandwidth. No, this won 't happen
overnight.

Implications for
VHF FM Operators

We've taken a look at some of the band
plans for the 2-meter band . While your
local band plan may make perfect sense
to you, there is quite a bit of variation in
how the band is used across the U.S. It is
unfortunate that we have such a patch­
work quilt of2-meter spectrum usage , but
this is the reality today .

If you are a user of the 2-meter band,
be sure you are familiar with the details
of your local band plan. Go to the NFCC
website to find your local coordinating

body . Be a good citizen and good user of
the radio spectrum by following that band
plan. This is especially true if you plan to
put a repeater on the air. Make sure you
work with your frequency coordinating
body to have your repeater coordinated.

Finally, expect that when you travel
around the country, you will find alter-

native band plans. Be sure to have a cur­
rent repeater directory (or other source of
data ) to help you figure out what fre­
quenc y to use.

That ' s all for this issue. Let me know
what you are doing with FM VHF.

73, Bob, K0 NR
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Moondata Update 2007
and Related Comments

One of the most important factors in EME communications is knowing
when it is best to communicate via moonbounce. W5LUU presents a
summary and table of the best and worst conditions for EME in 2007.

By Derwin King, * W5LUU

The Earth-Moon distance and the
cosmic (sky) noise temperatures in
the directio n of the Moon are pre­

dic table, cyc lical variables that set the
basic day-to-day quality of Earth-Moon­
Earth (EME) communications for fre­
quencies below 1.0 GHz. The best condi­
tions occur when: ( I) the Range Factor
(Earth-Moo n distance) is at an absolute
minimum, and (2) the Sky Temperature
behind the Moon, as viewed from Earth,
is the coldest along the moon path. While
Range Factor is frequency independent,
Sky Temperature rapidly decreases with
frequency, up to - I GHz, and levels out.
The EME signal-to-noise ratio, in dB, is
usually degraded from the ideal by a fac­
tor (DGRD, see below) which varies over
hourly, daily, weekly, monthly, and year­
ly time periods.The DGRD factors, in dB,
for 144 and 432 MHz, and other pertinent
EME data, are tabulated in the W5LU U
Weekend Moondata for 0000 UT on each
Sunday of the upcoming year and provide
a general guide to the basic EME week­
end conditio ns (see the accompanying
table). Ionospheric disturb ances, local
noise, and polarization mismatch will
increase the "apparent" DGRD .

Get active on EME by 2007. Con­
ditions will improve over the next three
years as Moon perigees are at +declina­
tions and approach the best cold sky

*7335 Wild Eagle St., San Antonio, TX
78255- JJ46
e-mail: <w511l1l@swbel/.net>
The inf ormation and accompanying table are
primed here in CQ VHF on a non-exclusive
basis courtesy ofDerwin King, W5LUU
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region (8-9 hr. RA) at - 2.7 hrs RA per
year. These will peak in 20 I0 and then
begin to decrease, but will still be good
for approximately two more years. In
2007 two Very Good and four Goo d
weekend days will occur in the first half
of the year, and seven in the second half.
Some days during the week may be rated
better. Several weekends between Sep­
tember 2 and November 25 look good for
the 2007 fall EME contests.

Definitions
DEC (deg) : Moon decl ination in

degrees north and south ( - ) of the equa­
tor. This is cyclical with an average peri­
od of 27.2 1222 1 days. The maximum
declin ation during a monthly cycle, plus
and minus, ranges from 18. 15 up to 28.72
degrees with a period (maximum to min­
imum and back to maximum) in about 19
years. The last maximum was 0 11

091J512006.
RA (h rs) : Right Ascension, in hours,

gives the eas t-wes t position of the Moo n
against the sky background. The average
period of RA cycle is 27.32 1662 days,
but it can vary by a day or so due to the
Earth and Moon motion.

144 MHz Temp (K): The 144-MHz
cos mic noise in the direction of the Moo n
expressed as absolute "temperature.

Range Factor (dBr): The additi onal
EME path loss, in dB, due to Earth-Moon
separa tion distance being greater than
absolute minimum (348,030 km surface­
to-surface). Varies from a low of 0 to 0.7
dB at perigee up to 2.33 ±O. I dB at apogee.

DGRD (dB): The degradation in EME

signal-to-noise, in dB , due to: (I) the
excess sky noise temperatu re (in dB) at
the listed position of the Moon compared
to the lowest cold sky temp erature and
the system noise temperature (all at the
frequency of interest); plus (2) the
Earth-Moon range factor (dBr) for the
listed time and dat e. The tab ulated
DGRD is referen ced to the lowest possi­
ble sky noise temperature along the
Moon path, for a system noise tempera­
ture of 80 K at 144 MHz and 60 K at 432
MHz, an antenna beam width of - 15°,
and to the abso lute minimum Earth ­
Moon (surface-to-surface) distance.

The dBr affects DGRD equally at aln
frequencies, but sky noise decreases
rapid ly as frequency increases. During a
month ly lunar cycle DGRD can vary by
13 dB on 144 and 8 dB on 432. DGR D
varies less with small antennas than with
large ones.

Moon Phase: Shows new moon (NM)
and full moon (FM) along with the num­
ber of days (d) or hours (h) before (-) or
after (+) these eve nts. At NM sun noise
is a probl em, while at FM the EME con­
ditions (at night) are usua lly more stable,

Conditions: Summary of EME condi­
tions as controlled by DGRD at 144 MHz
and NM. Conditions may be worse, due
to ionospheric disturb ance, local noise,
and polarity, but not better than indicat­
ed. In general, 144 MHz DGRD <1.0 dB
is considered Excellent , 1.0 to 1.5 is Very
Good, 1.5 to 2.5 is Good, 2.5 to 4.0 i"
Moderate, 4.0 to 5.5 is Poor, and over 5.5
is Very Poor. Within a day of New Moon
(NM), high sun noise can make condi­
tions Very Poor regardless of the DGR D.
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W5LUU Weekend Moondata for 2007
For Sundays at 0000 UTe

144 MHz Range Factor DGRD (dB)
2007 DEC (deg) RA (hrs) Temp. (OK) (dBr) 144 MHz 432 MHz Moon Phase Conditions
Jan 07 14.3 10.0 187 1.90 2.3 1.9 FM +3.6d Moderate
14 - 22.2 15.2 426 1.94 5. 1 2.7 Poor
21 - 15. 1 21.6 295 0.60 2.5 1.1 NM +l.8d Good
28 25.9 4.1 3 11 1.03 3.7 1.7 Moderate
Feb 04 10.7 10.5 199 2.02 2.6 2.1 FM + l.8d Moderate
11 - 24.6 15.6 474 1.95 5.5 2.9 Very Poor
18 - 11.3 22.4 25 1 0.34 1.6 0.7 NM +8.0h Good
25 27.8 4.8 450 1.09 4.4 2.0 Poor
Mar4 6.8 11.0 208 2. 16 2.9 2.3 FM + l.Oh Moderate
11 - 26.6 16.3 606 2.00 6.5 3.1 Very Poor
18 - 7.6 22.9 244 0.23 1.4 0.5 NM -l.8d Very Good

but nr NM
25 28.5 5.6 514 1.03 4.9 2.3 Poor
AprOl 2.6 11.5 235 2.27 3.3 2.4 FM -l.7d Moderate
08 - 27.9 16.9 843 2.00 7.7 3.6 Very Poor
15 - 3.7 23.4 244 0.28 1.5 0.7 NM - 2.5d Very Good
22 28.3 6.3 451 0.92 4.3 2.0 Poor
29 - 1.7 12.0 263 2.30 3.8 2.6 FM -2.4d Moderate
Ma y 06 - 28.3 17.6 2266 1.92 11.7 5.5 Very Poor
13 0.7 23.9 250 0.43 1.7 0.5 Good
20 22.8 3.7 360 0.90 3.4 1.5 NM +3.2d Moderate
27 - 5.9 12.5 3 13 2.29 4.3 2.8 Poor
Jun 03 - 28.0 18.4 2364 1.75 11.7 6.1 FM +2.0d Very Poor
10 5.6 0.5 268 0.58 2.1 1.0 Good
17 25.7 7.5 306 0.95 2.9 1.4 NM +2.0d Moderate
24 - 9.9 13.0 3 14 2.25 4.3 2.8 Poor
July 01 - 26.8 19.0 849 1.52 7.3 3.9 FM + 10h Very Poor
08 10.7 1.1 286 0.67 2.4 1.1 Good
15 23.7 8.1 2 13 1.13 1.9 1.3 NM + 12h Good
22 - 13.6 13.5 322 2.24 4.4 2.7 Poor
29 - 25.1 19.7 527 1.29 5.2 2.6 FM -l.Od Poor
Aug 05 15.5 1.8 3 11 0.64 2.7 1.1 Moderate
12 21.0 8.7 181 1.38 1.6 1.4 NM -l.Od Good
19 - 17.0 14.0 349 2.27 4.7 2.8 Poor
26 - 23.0 20.2 36 1 1.13 3.7 1.8 FM -2.5d Moderate
Sept 02 19.7 2.5 355 0.51 3.0 1.1 Moderate
09 17.6 9.3 176 1.62 1.8 1.6 NM-2.5d Good
16 - 20.0 14.5 386 2.31 5.1 3.0 Poor
23 - 20.5 20.6 334 1.05 3.3 1.6 Moderate
30 22.8 3.1 363 0.31 2.9 1.0 FM + 3.2d Moderate
Oct 07 13.6 9.9 186 1.79 2. 1 1.8 Good
14 - 22.7 15.1 427 2.34 5.5 3.1 M +3.0d Very Poor
21 - 17.3 21.3 342 1.15 3.5 1.7 Moderate
28 25.0 3.4 36 1 0.14 2.7 0.8 FM + 2.0d Moderate

ov 04 9.2 10.5 200 1.86 2.4 2.0 Good
11 - 24.9 15.7 485 2.33 5.9 3.3 M + l.Od Very Poor
18 - 13.4 2 1.4 293 1.24 3. 1 1.7 Moderate
25 26.5 4.3 396 0.10 3.0 0.9 FM + 9.0h Moderate
Dec 02 4.9 11.0 2 11 1.84 2.6 2.0 Moderate
09 - 26.6 16.4 653 2.25 7.0 3.5 NM -18h Very Poor
16 - 8.9 22.5 244 1.26 2.5 1.6 Good
23 27.6 5.0 465 0.25 3.7 1.2 FM -l.Od Moderate
30 0.9 11.5 236 1.78 2.9 1.9 Moderate
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By Dr. H. Paul Shuch,* N6TX

DR. SETI'S STARSHIP
Searching For The Ultimate DX

Testing a Dubious Claim

"Adam Adamson" (his face disguised to protect his privacy) explains his claim of
extraterrestrial contact.

Might extraterrestrial civili zatio ns
be so adva nced that they have
learned how to monitor our ham

bands, or eve n our internet traffic? One
innovative SETI experiment is betting on
that premi se. Th rough its highly publi­
c ized and wide ly inde xed webs ite
<http://ieti.org>, Invitation to ETI invites
contact between humanity and any beings
of extraterres trial origin finding the m­
selves able to access it. The heart of the
site is an invitation issued by 100 scho lars
from disparat e disciplines, including a
broad cross-section of the contemporary
arts, physical scie nces, and social sciences
(and including a handful of hams). To date,
the invitation has proved ju st as success­
ful as traditional microwave SETI : It has
yet to uncover any clear and convincing
evidence of extraterrestrial intelligence !

Thi s is not to say that we haven 't heard
from intell igent terrestrials trying to foi l
the sys tem. Since the invitation was
launched in 1996, it has attracted roug hly
75 responses from correspondents cla im­
ing to be the beings we seek. Through sim­
ple and relia ble methods, which we will
not del ineate here (lest we stack the deck
in favor of the next prank ster ), we have
been able qu ickly and conclusively to
unmask those humans who have attempt­
ed to fool those issuin g the invitation .
There was, however , one claim that,
though bizarre, was convincing and com­
pellin g enough to demand closer scrutiny
before it was ultimat ely dismi ssed.

The episode in question began to un­
fold in Oc tobe r 2004, when a man left a
voicema il message in which he stated that
he had "what the Invitation to ETI gro up
is look ing for"-that is, ev idence of
extraterres trial intelli gence. The cla imant
(let us ca ll him "A dam Adamson" to pro­
tect the inept ) then e-mailed an assert ion
that alth ough he wa s most assuredly a
hum an terrestrial, he was able to com­
municate with extraterrestrial beings via
electro mag netic means and was prepared

"Executive Director. The SETf League. Inc..
«www.setilcague.org>
e-mail: <n6tx @setileag lle.org>

to de monstra te this phenomenon und er
co ntro lled conditions. A sustained dialog
betwee n Mr. Adamson and several ama­
teur SETIzens convinced us that although
his claims were unlikely, the individual
appeared intelligent , lucid , cooperative,
and since re. Satisfied that he was proba­
bly not a raving lunatic, we proceeded to
arra nge for dispassionate scrutiny of his
claim, which if verifiable could signifi­
ca ntly alter our world view.

Amo ng the members of the Invitat ion
to ETI team is a lifelong ham who oper­
ates a successful electronics business in
the U.S. His ex tensive co mmercial facil­
ities incl ude an electromag netic interfer­
ence (E MI) test cha mber, a radiation­
shielde d roo m co ntaining highl y
sensitive microw ave monitoring instru­
mentation. The use of this facility was
offered for the purposes of testin g Mr.
Ada mso n's clai m. Any electromag netic
communica tions passing betw een Mr.

Adamso n and his alleged extra terrestrial
communications partners wo uld be clear­
ly discernible onj ust such equipment. Mr.
Adamso n volunteere d to present himself
for such testing, and we readily agreed.

The tests took place in New Jersey. A~

noon , Ada m Ada mso n present ed and
explained his cla im (usi ng a whiteboard)
to the Invitation to ETI director , two
microwave ham s, and two journali st"
who were there to doc ument the day ' s
tests. We then gathere d outside the large
shie lded roo m used for the actual tests,
The subject's manner was amiable and!
coo pera tive; after all , our goa l was to help:
Mr. Adamson prove his clai m, not to
make him nervous.

Mr . Ada mson asserted that radio sig­
nals (somew here in the range of I MH z
to I GH z) were being emitted by ill

"probe" contro lled by alien intelli genc e
that was somehow associated with hi"
person . Whil e the claim s were unu sual to

_ _ _ _ _ __________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ::1
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West Mountain Radio 9 www.westmountainradio.com

Yaesu Cov .lll , Cov. IV www.vxstdusa.com

It 's easy to advertise in CO VHF. Let me know what I can do to help.
Don Allen, W9CW, (217) 344-4570 or FAX (217) 344-4575

e-mail:ads@cq-amateur-radio.com

say the least, our host, an assoc iate of the
Invitation to ETI project and an active
SETI League memb er, volunteered to
conduct what tests he was able to with an
open mind. He expressed concerns prior
to the test that he would only be able to
determin e whether a signal was being
emitted, and had no expertise whatsoev ­
er in determining whether it might be
alien, fortuitous, fraudulen t, or what. We
agree d that it was wort h performing the
tests as a first step, in any event.

Our test subject appeared intelligent,
coherent, and cooperative. He explained
prior to the shie ld-room tests that
extraterre stria l intelligence had chosen to
disguise its communications signals so as
to look like noise. In fact, dur ing several
different tests, nothing was observed that
bore any statistical difference from ther­
mal background plus interna l equipment
noise. During the alleged transmissions,
noth ing substantive was observed on an
EMI test system or on a highly sensitive
spectrum analyzer. The subject's expla­
nation was that the transm issions did
indee d look like noise, ju st as he had
promised, which is a bit reminiscent of
the old joke about the Invisible Man: "of
course you can' t see him . He' s invisible,
and that proves it!"

The subject indicated that extensive fur­
ther study and testing, lasting perhaps sev­
eral months, would be required to "verify
and analyze the signals." Considering the
cost (several hundred s of dollars per hour)
of renting and opera ting a com mercial
EMI test facility, such testing is beyond
the resources of most SETl organizations.
We are unwilling to comm it Invitation to
ETl or SETl League resources to further
testing of this claim ed phenomenon.
Based upon the initial null result, we do
not recomm end that any other organiza­
tions pursue this claim, but of course we
realize this decision is up to them.

For whatever reason, an apparently
intelli gent and reasonabl y convincing
individual had come to believe that he
was a conduit for communications with
extraterrestrial intelligence. As both seri­
ous radio amate urs and SETI scientists, it
would have been easy for us to dismiss
these claims out ofhand . UFOlogy is gen­
erally acknow ledged to be tain ted by
pseudoscience and the lack of sophisti­
cated skepticism. The SETI community
goes to great pains to disassociate itse lf
fro m UFO logy, in the interest of pre­
serving the scientific credibility it has
earned for itself over the past half-centu ­
ry. It is only because the claimant alleged

electro magnetic radiation, an easily mea­
sured phenomenon with which we hams
possess expertise, that we decided to test
the claim at all. Given the time, effort, and
expense involved in achieving this null
result, I for one am unlik ely to explore
any further unconventi onal claims in the
future.

The danger is that in so restrictin g our­
selves, we risk clo sing our mind s to con­
tact. Like all SETI projects, we must cre ­
ate a scie ntific methodology that avo ids
being too open-minded- too friendl y to

unsub stantiated claims. However, by
erring in the di recti on of rigor and
respec tability, we could be closing our
eye s and our doors to a genuine mani­
festa tion of extra terre strial intelligence .
Given the likel ihood that ET I will turn
out to be quite different fro m our pre­
conceptions, it wou ld be foolish to dis­
miss the possibi lity that it could some­
day be discovered by a radio amateur,
carefully checki ng out some anomalous
phenomenon.

73, Paul , N6TX
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• 65w • Ruggedly Built
• Alpha Numeric Memory System
• Direct Keypad Frequency Entry
• BUllet-proal Front End

Call Now For Low Pricing!

• 50w2m, 40won440mHz
• Weather Alert
' 1000+ Mems
• WIRES Capability
• Wideband Receiver (Cell Blocked)

Call Now For Your Low Price!

FT·28DDM 2M Mobile

• 10M/6MI2MI70CM • Wires capable
• 800+ memories ' Bui/t-in CTCSS/DCS
• Remotable w/optional YSK-8900

Call Now For Special Pricing

Ultra compact HF, VHF, UHF

• 100wHF/6M, 50w2M, 20wUHF
• DSP included • 32colordisplay
• 200mems • Detachable front panel (YSK'857 re

Call for Low Price!

2M Handheld

• Direct Keypad Entry
• 5woutput
• 209memories
• Ultra Rugged
Call Now For Special Pricing!

VX·7RNX·7R Black

VX·2R 2M/440 HT

• World's smallest Dual-band HT
w/wide RX

• 1.5W RFoutput
• WiRES compatible
• 1300 Memory channels

Call For Low Price!

I I I

VX·6R
2M1220/440HT

• wideband RX - 900memories
• 5W21440 , 1,5W220MHzTX
• LHON Battery - EAI system
• Fully submersible to 3 It
• CWtrainer built-in

NEW Low Price!

• 2m1440 HT
• 5W Wide-band receive
• CTCSs/DCS Built·in
• Emergency Auto ID

Low Price!

FT·60R

5012M1220/440 HT

~=="" • WidebandRX- 900 Memories
• 5WTX (300mw220Mhz) ~""'__
• Li·lon Battery
• Fully Submersible to 3 It
• Built-in CTCSSIDCS

....;:;.,,~lIt'lI • Internet WIREScompatible

Now available inBlack!

• V+UN+V/U+U operation
• V+U full duplex ' Cross Band repeater lunction
• 50W2M35WUHF
• 1000+ Memory channels
• WIRES ready
Call Now For Low Pricing!

Great Vaesu
Fall + Winter Specials

Through 12/31/06

FT·88DDR 2M/440 Mobile

• 5W@13,8VextDC • USB, LSB, CW, AM, FM
• Packet (1200/9600Baud FM) • 200mems
• built in CTCSS/DCS · TX160·10M, 6M, 2M, 440
• Compact 5,3" x 1,5" x 6,5", 2,61bs
• FNB-85 NiMH battery + NC·72Bincluded

Call Now For Low Pricing!

FT·817ND HFNHF/UHFTCVR

• HF/6MI2M170CM • DSP Built-in
• HF100W (20Wbattery)
• Optional P,S, +Tuner ' TCXO Built·in

Call Now For Our Low Pricing!

FT·897D VHF/UHFIHF Transceiver

DENVER,CO
8400 E, lIiHAve, #9,80231
(303)745-7373
(800)444-9476
Joe, KD0GA,Co-Mgr,
John, N5EHP, Co-Mgr.
denver@hamradio,com

WOODBRIDGE, VA
(Near Washington D,C,)
14803 Build America Dr, 22191
(703) 643·1063
(800)444·4799
Steve, W4SHG, Mgr.
Exit161,1-95, So, to US1
woodbrldge@hamradlo,com

SALEM, NH
(Near Basion)
224 N, Broadway, 03079
(603)898·3750
(800) 444-0047
Chuck, Nl UC, Mgr.
sales@hamradio,com
Exit 1, 1-93;
28mi. No, 01Boston
salem@hamradlo ,com

PHOENIX, AI.
1939 W. DunlapAve" 85021
(602) 242-3515
(800)444-9476
Gary, N7GJ, Mgr.
1 mi. east of 1-17
phoenlx@hamradlo,com

NEW CASTLE, DE
(Near Philadelphia)
1509 N. Dupont Hwy. , 19720
(302) 322-7092
(800) 644-4476
Rick, K3TL, Mgr.
Rl13 1/4 rni., So. 1·295
newcastle@hamradio.com

ATLANTA, GA
6071 Buford Hwy" 30340
(770)263-0700
(800)444-7927
Mark, KJ4VO, Mgr.
Doraville, 1 mi.no,01 1·285
atlanta@hamradlo,com

SUNNYVALE,CA
51 0 Lawrence Exp, #102, 94085
(408) 736·9496
18001 854-6046
Dan K6DN, Co-Mgr.
Howard, W6HOC, Co-Mgr.
So, fromHwy, 101
sunnyvale@hamradlo,com

BURBA K,CA
1525 W. Magnolia Blvd, 91506
(818) 842-1786
(800)854·6046
tric , KA61HT, Mgr.
Magnolia between

S, Victory & Buena Vista
burbank@hamradio ,com

PORTLAND,OR
11705 S.w.Pacilic Hwy,
97223
(503) 598-0555
(800) 854-6046
Leon, W7AD, Mgr.
TIgard-99W exit
Irom Hwy, 5 & 217
porlland@hamradlo,com

SAN DIEGO, CA
5375 KearnyVilla Rd" 92123
(858) 560-4900
{8001 854-6046
tom, kM6K, Mgr.
Hwy, 163 & Claremont Mesa
sandlego@hamradlo,com

OAKLAND, CA
2210Livingston si. 94606
(510) 534-5757
(800) 854-6046
Mark, WI7YN, Mgr.
1-880 at 23rdAve, ramp
oakland@hamradio,com

~- - - _ ..':!." ._ - -...
ANAHEIM, CA
(Near Disneyland)
933N, Euclid sr, 92801
(714) 533-7373
(800)854-6046
Janet, KL7MF, Mgr.
anahelm@hamradio,com



- Operational on 1.8 - 54 MHz when used with 66' (or longer)
wire, or 7- 54 MHz with standard 8.2' whip antenna
(wire/whip antenna not supplied).

- Required Drive Power: 4 - 60Watts. Maximum l XPower: 100Watts.

Specifica tions subject to change without notice. Some accesso ries and/or options may
be standard in certain areas . Frequency coverage may differ in some countries. Check
with your local Yaesu Dealer for specific detai ls.

I
A T A S - 12 0 A
Active Tuning
Antenna System
(no separate tuner required)

VHFIUHF BaseRadialKlt
AlBK-l00 for AlAS-120A.

11~
Vertex Standard
US Headquarters
10900 Walker Street
Cypress, CA90630 (714)827-7600

WATERPROOFI

HFNHF/UHF Portable Operation
Just Got a Lot More Powerful!

FT-8970
HF/50/144/430 MHz
100 W All Mode Transceiver
(144 MHz 50 W/430 MHz 20 W)

TCXO r::::I1ZiI 60 m Band

HFNHF/UHF Multimode Mobile
Transceiver, now Including Built-in
DSP and 50-Meter Coverage!
FT-8570
HF/50/144/430 MHz
100 W All Mode Transceiver
(144 MHz 50 W/430 MHz 20 W)

For the latest Yaesu news, visit us on the Interne t :
http://www.vertex standard.com

REAL PERFORMANCE,
REALLY PORTABLE
f'T -8 1 7 NO
IHF/50/144/430 MHz
5 W All Mode Transceiver (AM 1.5 W) _~ _



1400 mAh
Long Life
Battery

• 5W FM Transceiver
• Wide Receiver Coverage
• IPX7 Submersible 3 feet (1 m) for 30 minutes
• Loud Audio 700 mW via Internal Speaker
• Long Life Battery FNB-83 (7.2Vl1400 mAh) included
• Huge Display (LCD)
• Enhanced Pagingand CodeSquelch (EPCS)
• CTCSS/DCS included
• Security Password Feature
• Direct Keypad Frequency Entry (VX-170 Series)
• Transmit Time-Out Timer (TOT)
• Automatic Power-Off (APO)
• Automatic Repeater Shift (ARS)
• YAESU's exclusive ARTSTM(Auto-Range Transponder SystlJlIT
• RF Squelch Circuit
• 200 Standard Memory Channels with 10 Memory BallJ [;)
• Alpha-Numeric Labeling of Memories
• Dual Watch (Priority Channel Scanning)
• Emergency Feature
• Smart Search Memories

Huge I
LCD

FM Mono Band Hand Held Transceiver

VX-120/VX-170 Series
(8 key Version /16 key Version)

VX-120/170 (VHF) VX-127/177 (UHF)

HANDHELD TRANSCEIVERS ~

Waterproofing speci fications are assured only when using the gen uine YAESU
FNB-83 Battery Pack or FBA-25A Battery Holder. The use of afte r-market batteries
or other accessories may compromise the effectiveness of the waterproo fing.

VX-7RNX-7Rs

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

5 W Heavy Duty
2 m170cm
Dual Band FMHandheld

FT-60R

Specifications subject to change withou t notice . Some accessories and/or
options may be standard in certain areas . Frequency coverage may differ
in some countries . Check with your local Yaesu Dea ler for specific details .

Ultra-Rugged
5 W Full Featured
2 m FM Handhelds

VX-150NX- ~ ~

Vertex Standard
US Headquarters
10900 Walker Street
Cypress, CA 90630 (714)827-760~
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