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LINt: OF SIGHT
A Message from the Editor

Amateur Radio is Still an Adult Hobby

I
n her December 2007 Reader's Dig est
"Money Makers" column, Maria Barti
romo writes about a successful startup

company directed at children and cell
phone usage. Titling her story "The Will to
Succeed," she features Daniel Neal, who
got his idea to start Kajeet , a wire less ser
vice for kids, afterobservingj ust how savvy
his preteen (nee-tween) daughter and other
kids her age were in their use ofcell phones.
Partnering with Matt Baker and Ben Wein
traub , two other dads, together they de
signed a kid-friendly ce ll phone that at the
same time gives pare nts needed controls to
keep their children safe from bullie s (and
other undesirable ca llers) as well as sets cur
fews so that their child ren are n't tex ting
dur ing school time.

To get to the fina l prod uct, they spent two
yea rs in R&D, often in impromptu focus
groups with their target market. For exam
ple, they tell of the story of encounterin g
"tweens" at an airport on a fie ld trip. They
turn ed that "chance" meeting into an oppor
tunit y to listen to these kids and their chap
ero nes and parent s, who asked their respec 
tive qu estions abo ut the ce ll phones that
Neal and his partners were using. Fro m that
discussion and countless others, they devel
oped a full-fea ture phone with voice mail,
games , Internet acce ss, and navigation ser
vice, along with text, pictures, and instant
messaging, as we ll as the above-me ntio ned
parent al controls .

Bartiromo summarizes Nea l's purpose in
founding Kajeet as follow s:

Founding Kajeet, says Neal, was about
doing the right thing for kids and parents."I'v e
always thought about technology as a tool that
will not only help make our kids more con
nected but also enable them to be more com
petitive as the world becomes more inter
linked." The challenge going forward, he says,
is "to figure out the best way to bring educa
tional content and application to this mobile
platform in a way thatexcites kids about learn
ing" (page 65)

It was when I was a tween that I first
showed up at the doorstep of my neighbor' s
ham shack . It all started with my chance
encounter with a college textbook on radio
and elec tronics in the day room of the chi l
dren ' s home where I lived for a couple of
years after my mother' s death . My father
found that it was impossi ble for him to care
for his childre n and wor k full time after my

4 . CO VHF • Winter 2008

mother's passing. Naza reth House, a Cath
olic home for children, becam e the place for
us to live until after my father rem arried a
couple of yea rs later.

Reading that book fascinated me. In par
ticular, I became enamored with wave prop
agation and antennas . Afte r returning to our
home, I spied a tall tower with antennas on
it. I located its base, which was at this ham 's
shack in his back yard. I go t the nerve to
enter his property and pound on the door.
When a man who was older than dirt in my
childhood estimatio n answered the door, I
announced that I wanted to learn more about
his radio station.

Te ntatively, he invited me in. After in
qu iring abo ut my parent age and where I
lived (a block and a half away), he pro
ceeded to tell me about the hobb y of ama
teur radio. After he turned on his Co llins
75A4 rece iver, he let me listen to it. How
ever, he told me not to touch anything but
to ju st listen.

Unfortunately, I did not listen to that last
instruction. No soo ner had he turn ed his
back and I was twist ing every knob I could
get my hands on. Turning around toward
me, he was livid. He told me to ge t out of
his shack and not to come back until I could
keep my hands to mysel f. I didn 't go back
for more than two yea rs.

In the inter im I go t a new next-door
neighbor who was a ham . Spying his ca ll
sign license plate, I went ove r to meet him .
At our initial mee ting I announced that I
wa nted to become a ham . Fortunately, he
took me under his wing and mentored me
into the hobb y by teaching me the theory
and having me listen to milit ary training
Morse code records. When he deem ed me
ready , he had me order the Novice exa m
and administered the test to me.

It was about two months later when my
ham licen se ca me in the mail. After my
license arrived, with it in my hand I made
my way back to the neighbor who had pre
vio usly run me off. When I arrived at his
ham shac k door , shee pishly, I knoc ked.
When he opened the door, I held up my
license in fron t of my face and announced
that I had learned my lesson and was now
a ham. Then I apo log ized for my previous
indiscretion and ass ured him that I would
not touch a thing except under his instruc
tion . After my speec h, he invited me in and
we became good buddies until his death .

My point in tellin g my story is that I first
becam e interested in the hobb y of amateur
radio when I was a tween . With the critical
help from an adult mentor, I got my licen se
when I was barel y a teenager. As a result of
ongoi ng adult mentorship during my tween
and teen yea rs, my hobb y has become a life
long pastim e that opened the door to my ini
tial caree r as an electronics technician and
now has me editing this magazine.

Eve n though I had adult mentors who
made the hobb y tween and teen friendl y for
my entry into it, thank s to the high interest
in the hobb y among my peers, I was able to
hang out with a number of other fellow ham
radio opera tors my age . Togeth er we de
signed and built our stations from the rig to
the antenna. We worked our OX and made
our techn ology discoveries as yo uth. Grad
uatin g from high school, most of us went
on to co llege and/o r a career closely relat 
ed to the hobb y.

Now for the most part we no longer have
this ment oring relationship with our youth.
As a result , today' s tween and teenage hams
do not have a large number of contempo
raries with whom the y can hang out. As
Bartiromo illu st rates for the cell phon e
industry by way of her RD column, we need
the adult involvement with youth in order
to once again make our hobb y tween and
teen friendl y. Oth erwi se, our hobby will
rem ain adult oriented with little hope for
future growth from the youth.

Th erefore, in order to attract tween and
teen newbi es into our hobb y, we must do
for it as Dani el Neal has don e for the cell
phone-design tween- and teen-friendly
access to it. Thi s mean s that we need to lis
ten to the tweens and teens (as well as their
parent s) via focus groups-both formal and
imp romptu- so that we can hear their con 
ce rns and meet them with ideas that will
attract them at their level of techn ological
development. In doin g so, we will also
"enable them to be more competitive" in
their futu re ca reer choices .

How do we proceed ? In other words, to
paraphrase Dani el Neal' s word s into a rel
eva nt question for us, "How can we figure
out the best way to brin g edu cational con
tent and application to our hobb y in a way
that excites kids about learning?" I am ope n
to yo ur suggestions, wh ich I will gladly
publi sh in future issues of this, your maga
zine. Until the next issue . . .73 de Joe, N6CL
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Launching Dreams
The Long-Term Impact of SAREX and ARISS

on Student Achievement
KB3NMS traces the nearly two-decade history of her students ' involvement with
SAREX and ARISS from their middle school days to their current careers.

By Patricia Palazzolo, * KB3NMS

NA ISS, this is WB4GCS on Primary .
NAISS, this WB4GCS on Prima ry .
Nothing but static.
NAISS, this is WB4GCS on Secondary. . .

U
h oh! With that exchange my heart nearl y stopped!
Seconda ry . . . and still no response? What was wrong ?
The huge room was filled with students, fami ly mem

bers, teacher s, and members of the media, and all eyes were
glued to the wall-size tracking screen. We cou ld see that the

*14 15 Rostron Drive, Pittsburgh, PA 15241
(Printed courtesy ofAMSATand the author, this articl e was publi shed
ill the 2007 AMSAT Symposium Proceedings.)
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International Space Sta tion was in the "footprint" over
Pittsburgh, yet we heard nothin g. Would the mont hs of prepa
ration leading up to this moment end in disappointment?

Once again came the calm voice of our amateur radio "wiz
ard ," Jim Sanford, WB4GCS :

NA ISS, this is WB4GCS on Primary. . . weak but readable . . .

Then we all heard it:

WB4GCS, this is the International Spa ce Station, NA ISS.
Your signal is getting stronger.

The collective breath released by all, and the brightness of the
grins on every face, seemed powerful eno ugh to blast us all into
orbit without a shutt le! The exci ted studen ts began their Q&A

Visit Our Web Site



with Expedition 9 astronaut Mike Fincke,
but in fac t the opportunity for this
exchange had its beginnings 15years ear
lier with an entire ly different gro up of
eager middle schoolers.

Orbiting the Turnpike
Back in 1985, ove r 11,000 teachers

completed lengthy applications in hopes
of becoming NASA's first "Teac her-in
Space." After a long and grueling selec
tion process, two teachers were chosen to
represent each state and U.S. territory. I
was thrill ed to be selected as one of the
two Pennsylvania representatives. I was
assigned to the same trainin g group as
New Hamp shire teacher Chri sta
McAul iffe; after Christa's eve ntual
selection as America 's Teache r-in 
Space, I was both pleased and honored
that NASA appointed the remainin g state
finali sts "Space Ambass adors" and
assigned us the task of prom oting aero
space education in our home states. In the
month s leadin g up to the Challenger
launch number one, like the rest of the
Teacher- in-Space finalis ts, I received
requests to drive ever farther to conduct
schoo l asse mblies, run teacher work
shops, and give speec hes. The publi c was
definitely caught up in the dream. The
nightmare came that January.

3-2- i-Liftoff! I watched Challen
ger rise, brighter than the sun, into that
clear blue sky and heard the voice of the
public affairs officer come ove r the loud
speakers at the viewing site: Obviously a
major malfunction . . . the vehicle has
exploded.

I returned to Pennsylvania to find a blur
of phone calls, cameras in my face, and
questions-questions as to possible dam
age to childre n's psyches, whether the
Teacher-in-Space Project had been noth
ing more than a public-relations stunt, and
whether we should be spending any
money at all on the space program. What
I did not return to find was any lack of the
ability of space exploration to continue to
inspire students and teachers.

And so it was on a warm spring day in
1989 that I rece ived a phone call out of
the blue from Mary Ellen Chuss-Mirro, a
dynamic teacher in the small Sacred
Heart School in the town of Bath on the
opposite side of Pennsylvania. She had
read that I was "NASA Space Ambas
sador" to the state and wondered if I had
any ideas for "experiments" her middle
school students could co nduct to keep
them busy so they would not "drive her

www.cq -vh f.com

husband crazy" whil e he dro ve them
around the Bethlehem Raceway on a two
hour "mission" in the van that they had
converted into a "space shuttle." I came
up with seve ral sugg estions, and in
trigued , called her back seve ral wee ks
later to find out if the mission had been a
success . Delighted with the outcome and
bubbling with enthusiasm, she said her
only concern was that she did not know
how she would top it the followin g year.

"I do," I said. "Come on a mission
across the entire state! My students will
serve as mission control for your orbiter!"

The detail ed planning would have
made NAS A proud-police escorts set
up along the way, stops arranged at var
ious venues on the route (including a spe
cia l we lcome by the governo r in Har
risburg), experiments designed, a special
"rover" built to be used to explore "Planet
Pittsburgh" upon the crew's arrival, and
computer tracking program s written by
my students so they would be able to pro
vide hourl y reports to our entire student
body about the location , speed, fuel con
sumption rate, and likely "landing" time
of the "orbiter," known as Missioner ll.

A real co up on our part , or so we
thought , was having secured the use of a
cell phones for the durati on of the mis
sion across the Commonwealth. At that
time, very few "ave rage people" had ever
used, let alone owned, a cell phone. We
were grateful to the company that donat
ed the equipment and usage time of this
"new-fan gled" high-tech device that
would help our mission control stay in
touch with the van turned shuttle.

After a year of preparation , Missioner
II blasted off on April 30, 1990 and began
its five-day journey across Pennsylvania .
For much of the mission, ce ll phone was
useless. Fortunately , a couple of local
hams, Seth Ward, KC3YE (SK), and his
son Glenn , N3EKW, graciously volun
teered to serve as our back-up communi
cations system.

Not only was their ability to commu
nicate with the van turned shuttle instru
mental to the mission ' s success, it pro
vided exc itement and a genuine "mission
control" feel to our site . The students
loved seeing the radio equipment and
hear ing the detail s of the orbiter' s
progress across the state over the speak
ers. As the "shuttle" drew closer and clos
er to Pittsburgh, we began to hear other
hams talking about it over the radio: Did
you j ust see that? is that a space shuttle
on the turnpike?

On "fi nal approac h," I was a bit con
cerned about Missioner ir s clearance
coming through one of Pittsburgh ' s
famous tunnels. After hearing our ham
radio voluntee rs discussing our tunn el
situation, a ham listening in from a sta
tion in a rival school district could not
contain his curiosi ty. He called to ask us
just what we were trying to bring in
through the tunn el. He had assumed it
was some kind of big truck until he heard
the words "w ingspan" and "ta il height."
Our students got a good laugh when they
heard him joke, "That's Upper St. Clair
for you . . . always having to show off!"

The excellent wor k of our amateur
radio voluntee rs save d the day. Our
eig hth grade mission control team was
able to track the shuttle to a perfect land
ing at our front entrance . The entire
school stood outside to cheer the arr ival.
It was indeed an amazi ng sight as it
moved down the stree t with a motorcy
cle police esco rt firing 40,000 cubic feet
of non-toxic smoke out of the main
engines ! (Yes , the firing of the main
engines should not happen durin g a land
ing, but the middl e schoo lers who had
been meticulously tracking an unseen
object for almost a wee k wanted to see
smoke and hear noise at the end.) Mis
sioner II impressed eve n form er astro
naut Joe Allen, who was kind enough to
join us for the eve nt. (My "mission con
trol" students had met him when they won
a trip to the Hubbl e launch for their design
of a shuttle exper iment about soap-bub
ble kinetics in microgravity.) He grinned,
patted its wing, and called hit a "really
slick vehicle." The help we rece ived from
ham radio volunteers in tracking the van
turned shuttle led to my next generation
of students trackin g the real thing ju st
four yea rs later . '

From Mars to the Stars
During the same period I was working

with the teacher in Bath on plans for
Missioner ir s journ ey across the Co m
monwealth , I was co ntacted by visionary
community members from a town much
closer to Pittsburgh-Mars (yes, Mars!).
Mars is about a 45-minute dri ve north of
Pitt sburgh, but at that time was rather
rural in nature. The members of the Mars
Area Foundation for Ed uca tion En
richment (MAFEE) contributed funds to
provide special educational and cultural
experiences to help the ir students realize
that they were part of the world.
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What specia l experience did the stu
dents seek? They wrote to then Soviet
leader Mikhail Gorbachev to inquire,
"Wo uldn' t you like the Russians to be the
first to visit Mars, Pennsylvania, that is!"
Never believing that they would actually
receive a response, they were stunned by
the arrival of a brief telex stating only that
"Cosmonaut Hero Sergei Krikalev will
visit the children of Mars in three weeks."

The students then wrote to NASA and
said, "You're not going to let the Rus
sians bea t us to Mars, are you?" And so
it was that Astronaut Mario Runco, Jr.
joined Cos monaut Sergei Krikal ev for
the firs t U.S.-Sov iet mission to Mars
(Pennsy lvania!).

So it was, too, that I was called upon
to serve as a true "Space Ambassador,"
espec ially when Sergei arrived alone and
had no return ticket on Aerofl ot, we had
no translator avai lable, and the nation he
came from was still known as the USSR.
Everyone was so grateful to have him as
a guest for an entire week , but so nervous
about mak ing mistakes. We need not
have been concerned. From making
schoo l visits to attending Pitt sburgh
Pirate games to serving as the grand mar
sha l of a community parade, Sergei
charmed us all.

Therefore, everyone took interest in his
next mission on Mir. He was, after all,
"our" cos monaut. It was May of 1991,
one yea r afte r our special shuttle-van
across-Pennsylvania event. My students
who had, as eighth graders, served as mis
sion control were now nearing the end of
their first year of high school. They all
had maintain ed their interest in science
and technology, taking high-level cours
es and volunteering at the science center.
By this time, encouraged by our amateur
radio volunteers, I had earned my own
ham license.

In May of 1991, the students were
excited to know someone on Mir , but that
excitement turn ed to worry when the
Soviet Union disintegrated and stories of
Sergei Krikalev bein g "s tranded" in
space made headlines. I was able to see
him at the Association ofSpace Explorers
Co nference in Washington, DC in the
summer of 1992, not long after he had
finally returned to Earth as "the last
Soviet citizen." The first thing he said to
me was "Mars . . . the children?" He real
ized that the students he had met durin g
his vis it might indeed have been con
cerned about his welfare. He smiled when
I gave him a choco late space shuttle made
by a Pittsburgh-area candy company to
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take back to his little girl. I assum ed that
our path s would never cross again.

It was the followin g summer when an
amazing set of circumstances came
together. I learned about the opportunity
for students to speak with astronauts
aboard the space shuttle throu gh a pro
gram called SAREX. I now knew some
wonderful peopl e in the amateur radio
community who might be willin g to help ,
and I found out that the first Russian eve r
to fly on the American space shuttle was
to be, of all people, Sergei Krikalev. Best
of all, in spite of an incredibly tight
schedule, Sergei ' s mission, STS-60, was
to be a SAR EX mission. There was ju st
enough time to get an application in !
There would be no guarantee that my pro
posal would be accepted, let alone
assigned STS -60, but it was worth a try.
For equipment and technical support, I
turned to the North Hills and Butler Area
Radio Clubs. I then approached the Mars
Area School District with an offer I hoped
they could not refuse: I would do all the
work in writing the proposal, finding vol
unteers, and planning the event-if they
would allow me to propose a joint effort
between my school district and theirs.
Half of the question askers had to come
from my district, yet set everything up in
Mars. (My own district never did quite
understand why I based the event in Mars,
rather than my own school. I explained to
them that part of the SAREX applic ation
required explaining how one would attract
the media. How could anyone resist head
lines proclaiming that the shuttle had con
tacted "life on Mars," not to mention the
fact that the first Russian to fly on the shut
tle had already visited that town?)

The students who had tracked the shut
tle van as eighth graders were now high
school seniors. I turned to them to design
a method of engaging the "new genera
tion" of middle schoo lers in SAREX.
How could they develop a fair method of
selecting the few students who would
actually have an opportunity to ask a
question ? Letters would be sent home to
every middl e school child in the district.
On the outside of an envelope, interested
students would write the que stion they
would most like to ask an astronaut in
orbit. All identifying information, as well
as a signed permi ssion slip , would be
sealed inside the envelope. My team of
former students would go throu gh all the
question s and pick the best ones. Only
then would the envelopes be open ed and
the identities of the question writers
revealed .

I submitted our SAREX proposal ...
and waited.

When our proposal was accepted as
one only five sites in the world to be
scheduled for a SA REX co ntact with
STS-60, there was joy in both schoo l dis
tricts. With the help of some local ham s,
I began a series of asse mblies to excite
and inform all the students in both areas
about amateur radio and space ex plo
ration. In the meantime, my team of 12trll
graders took their assignment of question
selection very seriously. They wanted to
be sure to come up with the most irnpor
tant , most interesting, most diverse com
bination of questions possible. It was
their way of passing their torch to this
next generation of students.

When the enve lopes were opened, we
were pleased to find that the "official
question askers" included an equal mix
of boys and girls. All were exc ited aboUit
the upcoming opportunity. Fourt een stu
dents-half from Upper St. Clair and half
from Mars, all fro m grade levels :5
throu gh 8- began to prepare for the big
day that would come in February 1994.

The Contact Day
The morn ing of the contact day was

electric. It seemed as if every newspaper
and television reporter in western Penn
sylvania had descended on Mars Middle
School. The "SA REX kids," sporting
sweatshirts with a huge STS-60 logo on
the front, proudl y posed before a large
banner that said, "From Mars to the Stars."
In between interviews, they practiced!
reading their questions so as to be prepared
when it was their turn to hold the micro
phone. The school's main office had been,
set up like mission control and overflow
crowds wer~ able to watch the event from
the cafeteria and gym on closed-circu it
television. Back in Upper St. Clair, the
school was open for the public to come in
to watch the event unfold on a viewing
screen set up in the auditorium.

As the time for contact approached, a
call from NASA informed us to whic h
crew member the students would be
spea king. "Looks like it ' s going to be
Sergei ," said the voice. He could hear the
cheer that erupted from the crowd. "E
guess they're happy ," he laughed.

We all watched the trackin g program
and saw the shuttle come into the foot
print. Nothin g. No response to our con
trol operator's call. Tense silence pre
vailed as the shutt le moved away from
the foo tprint. Finally, the voice fro m
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The logo of the next generation of students: "Let Our DREAMS Take Flight. "
DREAMS stands for Doing Real Experiments Adds Meaning to Science.

NASA told us that "so mething had come
up" with the deployment of the Wake
Shield Facility and that essentiall y Sergei
"didn' t have his ears on." I was proud of
the students' response. They smiled
bravely and told the media it was still
exciting ju st to hear the radio attempts. I
knew they were disappointed, but part of
their preparation had been to learn that
SAREX was considered secondary to
other shuttle experiments and operations,
and that a school would only have one
opportunity for contact no matter what
interfered , including other thin gs that
might come up on the shuttle.

However, as we stood there , we heard
the voice from NASA say, "Sergei would
like to try again on the next pass, if you
don 't mind missing 90 more minutes of
school." Thi s time the cheer was even
louder. The contact with Mars was being
made via telebridge, so we actually were
receiving the signal by bridge to a ham
operator based in Austra lia and could
thus wait for the shuttle 's next pass.

The hour-and-a-half zipped by. Soon
we heard our control operator callin g the
shuttle once again, and once again there
was no respon se. Wait. . . was that some
thing? Perhaps. Lots of static. ..no.. . the
shuttle was out of range. The disappoint
ment was palpable this time. (We later
learned that the experts had a theory that
the probl em had something to do with a
huge aurora.) Still, the students exhibit
ed great dignity and maturity as they
spoke of how it had been a "great learn
ing experience."

At II 0' clock that night my phone rang.
It was my SAREX mentor wanting to
know if we would like to give it an un
precedent ed third try in about 15 hours!

I frantic ally began callin g 14 familie s
at midni ght , trying to make arrangements
for everyone to return to Mars in the
mornin g. I made call s to the media, the
volun teers, and to our dear control oper
ator , who lived almo st two hour s away.
Everyon e was willin g to return .

In the morning we woke up to an ice
storm! The Mars school district was
closed, and my own had a two-hour delay.
I kept in mind the poster I had hanging in
my classroom: "You never fail unless you
stop trying." There was no huge audienc e
this time , but the amazing principal in
Mars was able to get the Mars SAREX
students in via police escort. Our wonder
ful control operator took a day off from
work and braved the two-hour icy drive to
set up the radio , and even a limited num
ber of media return ed. Unfortunately,

there was no way to get my own SAREX
students safely to Mars. The roads were
just too bad. Then I had an idea.

I called the John son Space Center and
asked if my kids could be patched in via
speaker phon e. At first they did not like
the plan, believing it would be too diffi 
cult to have first a student from Mars ask
a question , followed by one from Upper
St. Clair. The delay would be too great
and it would be too confusing. I asked
them to ju st please let us try.

After testing the acoustics from various
points in the classroom , Houston said the
sound was the best when the speakerphone
was placed on a chair near my desk.

As the shuttle approached the footprint
(which we could not see because the
equipment was in Mars), my students, on
their knees, gathered around the chair,
waitin g for their turn s to scream their
que stion s into the speakerphone. Their
parents formed a ring around them . There
was no media. We waited tensely. Then
we heard the response for which we had
been hoping: This is U5MIR.

It was Sergei !Thi s was followed by the
first question , posed by one of the
"Martians." My student shouted her
question into the phone as soon as Sergei
had completed his answer to the prior
question . The back-and-forth system was
working well unti l my school began dis
missing buses early due to the increa s
ingly bad weath er. Bus 43 . . . Bus 71...
came over the PA system. The people in
Houston informed us that they were hear 
ing our bus announcements and threat 
ened to cut us off. At that , some parents
grabbed mou sepads to tape over the
speakers in the room while others raced

to the main offic e to ask the principal to
cut the announce ments . The student
questions continued successfully. At one
point, a wom an took Sergei' s place in
answering. It was diffi cult for him to
make out children ' s voices, in Engli sh,
over a less-than-ideal sound system.

Having the opportunity to speak with
both Cosmonaut Sergei Krik alev and
Astronaut Jan Davis on the first Russian
Americ an shutt le flight was indeed very
memorabl e ! It was also a very special
example of adults modeling persistence
and team work for students. From the ham
volunteers to the school administrators to
the astron auts themselves, it was obvious
that the willingness to be flexible and
work hard could make important dream s
come true!

The Next Generation:
John Glenn, Sea Monkeys,
and Ch-ch-chia!

My special group of seniors felt good
about having played a role in exposing
my new generation of students to the
wonders of science and technology . They
headed off to college: Francesca to
Georgetown with hop es of medical
school, Noah to Notre Dame with plan s
for medical research, Kevin to USC for
computer engineerin g, Amy to Cornell to
study planet ary sc ience and earth sys 
tems, Joe off to Villan ova for chemi stry,
Mike on to Michigan as a physics major,
and others off to similar pursuit s. As they
departed , they kidded me. They had
tracked a shuttle mock-up on the turn
pike . My next group of students had com
munic ated with the genuine orbiter. What
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was to follow? Would my next students
get to go into orbit them selves?

Not exactly, but thanks to the continued
efforts of this "first generation" of stu
dents, my new group did get to send a lit
tle piece of Upper St. Clair into orbit. Over
my many years of teaching, I have wit
nessed the imagination, learn ing, and
accomplishments of my former students
ripp le out to touch others in wider and
wider circles, like the rings of water from
the proverbial pebble tossed in a pond.
Amy continued to follow her passio n for
space science through college. At one
point, while atten ding one of the very
selective summer NASA academies, she
became friends with a grad student who
had designed a ratchetless wrench that was
going to be flown as a shuttle experiment.
He had just a tiny bit of space remaining
in his container and was musing about
"some teacher" perhaps being able to have
kids think of what to do with that space.
Amy immediately respo nded, " I knowjust
the teacher! I know ju st the kids!"

I received a phone call from Amy the
very last week of schoo l and was told that
we had one week to try to design an exper
ime nt for that small bit of " leftover
space," and that experi ment had to meet
all of NASA's require ments or we would
lose the opportunity. In short, my stu
dents had to operate as real scientists.

At firs t, my middle schoo l students had
difficulty understanding that the experi
ment would be loaded into the shuttle dur 
ing the summe r and sit there for at least
two months. Thus, no, they co uld not
send up anything that was alive and our
allotted space was j ust a few test tubes.
They finally hit upon the idea of sending
Sea Monkey (brine shrimp) eggs, since
they would be able to "bring them to life"
afte r their time in space. However, they
also wanted to send some flora along with
their fauna. Suddenly, one of the students
started singing the "Chia Pet" j ingle: Ch
ch-chia. . .Ch-ch-chia! Wh y not? One
never seems to see them for sale exce pt
at holid ay time, so they must store well.
The experiment design began in earnes t,
with the students wor king through much
of the sum mer to meet NASA' s stan
dards. The most memorable was the day
they were actually able to load thei r
ex periment into the spec ial container
NASA had sent us, and to place the mis
sion patch they had designed on that con
tainer. The patch dep icted both a Sea
Monk ey logo and Chia Pet sheep, as well
as the stude nts' ow n motto: Let Ou r
DREAMS Take Flight, with "DREAMS"
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standing for "Doi ng Real E xperiments
Adds Meaning to Science."

Throughout the design process, the stu
dents had only known that their experi
ment would fly on "a" mission. It turned
out to be the mission of 1998: STS-95,
77-year-old Joh n Glenn's return to space.
That bei ng the case, my litt le team
received far more than their" 15 min utes"
of med ia attention. Neverthe less, the
stars in their eyes were not so bright as to
dim their excitement at viewing the
launch and feeling humbled in realizi ng

that something they had put toge ther was
indeed being carried into orb it.

As for Amy, now starti ng her Mas ters
in Science, Tech nology, and Public Policy
at George Washington University, it was
another ripple in the pond . The studen ts
involved in this project began high schoo l
on fire and took advantage of every sci
ence and engineering opportunity
throughout the next four years. When they
were high school seniors, they fina lly had
the opportunity to meet John Glenn and
his wife Annie in person during the cou-
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ples' visit to Pittsburgh. The Glenns gen
erously spent half an hour with us pri
vately. As I watched these students speak
to Colonel Glenn , I realized that their
resumes now included Governor's School
for the Sciences, several national awards
for science and engineering projects,
important summer internships, Eagle
Scouts, and even the collection and refur
bishment of 30 discarded wheelchairs that
were then sent to hospitals in Vietnam.
They all had been awarded scholarships
to top universities, with one even having
already been accepted for a full ride to
medical school, and they had not yet offi
cially graduated from high school!

The Adventure Continues:
From SAREX to ARISS

Early in 2004, yet another opportuni
ty presented itself. I received a voicemail
message at school asking me to call
NASA-something about being a "crew
pick " for an ARISS contact. What did
that mean ?

As it turned out, Pittsburgh astronaut
Mike Fincke was going to be the Science
Officer for Expedition 9 on the Inter
national Space Station, and he had select
ed my school with which to make an
ARISS contact! I was thrilled, yet con
fused . I had never met Mike Fincke and
he had never attended Upper St. Clair
Schools. How did I get to be his "crew
pick " ? Why wasn't he going to do an
ARISS contact with his own school? Was
this a prank?

I soon learned that it was a genuine
opportunity! Col. Fincke had promised
an Upper St. Clair grad working in life
sciences/countermeasures at the Johnson
Space Center that if he ever had the
chance to go into space, he would make
a school contact with the school of her
choice. When his flight assignment came,
he remained true to his promi se, and of
course she selected her alma mater for the
contact. Although this particular young
woman, Lesley Lee , had graduated
before I began teaching in the district, she
was aware of the kinds of special projects
my students and the supportive commu
nity had been able to pull off over the
years . Thi s project would definitely
require skill to be a success, because
unlike the SAREX, which had been dif
ficult enough to accomplish in Mars , this
would not be a telebridge. This was to be
a "direct." Add to that the Upper St. Clair
landscape, where every building is built
into a hillside, and my concerns over find-
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ing a way to set up an antenna to clear
both buildings and trees grew serious. For
that matter, where could 1 even find
someone with the right antenna? Where
could I find someone who could set up
the correct equipment?

I turned to my local amateur radio club,
WASH , the Wireless Association of
South Hills, which in turn engaged the
cooperation of WACOM, Washington
Area Communications. Their energy,
passion, commitment, and expertise were
boundless even as the contact date kept
slipping and everyone had to keep chang
ing their vacation dates. They took over
everything having to do with the setup,
from stringing wire through the school
roof, to splashy camera and sound setups,
to T-shirts! All I had to do was deal with
the students.

Thi s time, instead of middle school, I
wanted to involve a range of ages of chil
dren. The students selected to ask ques
tions repre sented each grade level from
fourth through twelfth. 1named them the
"ARISS Ambassadors," and informed
them that part of their job would be to act
as my liaisons to each of their respective
classes. I would call upon them to keep
their classmates updated on information
related to space, science, and technology
throughout their years in the Upper St.
Clair School system. It would also be my
hope that as they graduated and moved
on to college and careers, they would con
tinue the ripple-in-the-pond effect of con
tributing to others, including offering any
learning opportunities possible to the
next generation of students who would
follow them.

.. .This is the International Space
Station, NAISS. Your signal is getting
stronger. . .

Jim Sanford, WB4GCS, turned the
microphone over to ninth -grader J. T.
Gralka, who asked the first question, while
Kevin Smith, N3HKQ , prepared the next
student to quickl y take his turn. 1stood off
stage to guide each student who had asked
a question safely clear of the next child
leaving the platform. They were starry 
eyed from the experience, and I know that
their minds were no longer connected to
their body movements. I did not want to
see a domino-style pileup of my ARISS
Ambassadors! I, too, was dizzy with
excitement and grateful that someone was
recording Mike Fincke' s answers . 1
vaguely realized that he was responding
in ways that ranged from humorous to

poetic , but I could not get my mind to reg
ister anything beyond "The kids are talk
ing to an astronaut on the ISS! It's really
happening!"

I became aware that the students had
the same experience when reporters
begin to ask them what they thought of
the answers to their questions . I almost
laughed when I saw the puzzled look in
their eyes as they suddenly realized that
they couldn't remember what Mike had
just told them. It was fine . The detail s
would return to our brains later. For then,
it was enough just to bask in the glow of
a successful ARISS contact and thank all
those who made it possible ,just as we did
over a decade ago after our SAREX with
STS -60 . A random thought passed
through my mind: After beginning with
a contact date of "anywhere between May
and September," and through numerous
slips of the official date, once we had been
given one, we had finally made success
ful contact on August 27. That day was
Sergei Krikalev,U5MIR's birthday.

The Next Generation
of Explorers

NASA's new mission has set goals that
move beyond simply "inspiring" chil
dren to consider careers in science and
technology: engagement, education, and
employment. It is important for students
to seek strong educational foundations in
these fields as a means of retaining an
interested, well-trained work force , as
well as to engage the public in a vision
that supports science, technology, and
space exploration. Various reports of the
monumental number of students, teach
ers, and the general public who have wit
nessed, heard, or read about SAREX and
ARISS contacts have been issued over
the years. I know that after a SAREX or
ARISS contact, I have had to send the
ARRL reports of "my numbers" in terms
of live audience, those watching from
satellite locations, teachers who may
have been in-service, newspaper article
readership , and even the number of those
who may have viewed a news story about
it on televi sion. Tho se statistics reveal the
tremendous outreach ofSAREX/ARISS,
and no one can watch the faces of those
viewing students talking via amateur
radio to an astronaut and doubt the inspi
ration factor, even those who are simply
audience members .

However, it is vital that we considerthe
long-term impact of that inspiration. The
students who were actually selected to
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Amy (Snyder) kaminski
participat ing in a NASA
Academy as 1I college
student, Today Amy is
Space Programs
Examiner for the
White House.

disciplines to collaborate on small teams
to try to solve some of the wor ld's most
challenging problems. He curre ntly is
assistant editor of Nature Neuroscience,
the top journa l in its field

Joseph Pickel completed a BS in
chemistry at Villa nova , followed by a
PhD in polymer chemistry at the
University of Akron (Ohio) . He current 
ly is a polymer chemis t at the Center for
Nanophase Materials Scie nces at Oak
Ridge National Laboratory in Tennessee.
The center is the first of five nanoscience
research centers funded by the US
Department of Energy. Joe' s research
gro up is dedicated to "making polymers
behave the way we want them to" so that
they can be useful in fuel cells, making
lighter and stronger cars, biomaterials,
and more. InJ oe' s words, "I' m loving it!"
Joe has also had to beco me an expert
glass blower, since polymer chemists
ofte n have to make the supplies they need
for their experiments

Michael Weinberger finished his BS
is working for Texas A&M Universi ty on
the CDF experiment at Fermilab in
Chicago , and the CMS experiment locat
ed outside Geneva, Switzerland . In his
most recent note to me Mike said, " I am
in the middle of working right now and
am actually underground in France work
ing on electronics for the CMS particle
detector as I type this."

Amy (Snyder) Kaminski studied
planetary science and Earth systems at
Cornell, where she also added a minor in
science journ alism afte r having attended
a shuttle launch with me with a press pass.
She became editor of Cornell ' s "Science
and Technol ogy Journal. " Amy receive d
a Masters in Science, Technology, and
Publ ic Policy at George Washin gton
University, specia lizing in Space Policy,
while also authoring a book with "space

ask a question, or in some cases to help
set up the equipment, are significantly
smaller in number than those reported as
"audience members." Yet if the inspira
tion of that hands-on experience at a cru
cial age can inspire these children to pur
sue education and enter careers at the
passionate and high quality level that I
have witnessed among my own former
students, then the positive impac t of
SAREX and ARISS goes far beyond any
numbers found in reports. All of my stu
dent s who part icipated in SAREX/
ARISS-or were the original "mission
control" team track ing Missio ner II
across Pennsylvania-have gone on to
phenomenal accomplishments and ca
reers that contribute much to society.
Almost all have opted for careers in sci
ence, technology, or scie nce-related
fields (such as MBAs worki ng for tech
nology firms or patent lawyers). There
are many medical doc tors and informa
tion technology specialists. One is now
an amazing calc ulus teacher whose class
room is next door to mine! Therefore, I
will highlight just a few examples from
each of my "ge nerations of explorers."
They now range in age from 12-year-olds
to professionals in their early 30s.

The "First Generation":
Missioner II Mission Control

Noah Gray went on to Notre Dame
and then finished a PhD in neuroscience
at the Mayo Clinic, where he investigat
ed vesicle trafficking and endocy tosis
before joi ning the Cold Sprin g Harbor
Laboratory on Long Island, New York.
He later conducted research at the Janelia
Farm Research Campus (Howard
Hughes Medical Institute), which is the
world-class center know n for bringing
toge ther the best scie ntists from many
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"Second generation" students eager to see their experimental launch with John Glenn
in 1998. Megen Vo is standing on the left , with teacher Pat Palazzolo on the right.
Sitting, left to right, are students Matt Muff7y, Karl Zelik, Dan Zelik, and Dan Doan.

Vision organization to send them. He was
granted a full scholarship to undergradu
ate studies and medical school by the the
University of Pitt sburgh while still a high
school senior. He currently is in medical
school

Ka r l Zelik completed a BS in bio
medical engineering at Washington Uni
versity in St. Louis. He spent undergrad
summers working with mechanical
hearts in Pitt sburgh . Thi s past year he
work ed developing bionic prosthetics at
St. Jude Hospital. He currently is work
ing on his Masters in mechanical engi
neering at Michi gan State.

Daniel Zelik received a full scholar
ship from Iowa to work on his Bachelors
in industrial engineering, with a minor in
psychology. As his co- op program, he
spent months at a tim e working with
NASA at the Johnson Spac e Center. He
currentl y is working on his PhD in human
factors engineering at Ohio State.

The "third generation," Sarah Perrone and Matt Boyas with their award-winning
Exploravision project.

law expert" John Logsdon . She has pub
lished many articles on astronom y, as
well as articles on space touri sm, and is
often a featured presenter at the very
NASA Acade mies she attended as an
undergradu ate Amy did an intern ship
with the Rand Corporation. She then
worked with the FAA Co mmercial Spac e
Division as the "Office Lead " on both
Space Tourism and Space Debri s; on the
Board of Women in Aerospace ; and is
featured in a book about 100 powerful
wom an in the space indu stry aimed at
middl e schoo l girls. She currently is
Space Programs Examiner for the Offic e
of Management and Budget.

The "Second Generation":
SAREX and Sea Monkeys

Megen Vo was featured in the Nickel
odeon program Figure It Out! The panel
had to try to figure out what was so spe
cial about the "pets" Megen had brought
to the studio in Orlando (flying them in all
the way from Pittsburgh). Of course, they
were our actual sea monkeys that had been
to space with John Glenn back when they
were ju st eggs . Megen currently is in med
ical school at Case-Western University .

Matt hew M uffly was accept ed into the
Pennsylvania Governor ' s Scho ol for
Health Care durin g high school (a highly
selective summer program). He was been
a research ass istant for a hand surgeon
throu ghout college and has had an article

published in the Journal ofHand Surgery,
He is about to start medical school

Daniel Doan became concerned about
problems faced by hospital s in Vie tnam,
which do not have enough wheelchairs
for their patient s. For his Eag le Scout pro
ject , he rounded up broken and discard
ed wheelchairs from area hospital s, took
classes in how to repair them , and single
handedl y refurbi shed 30 wheelchairs in
his famil y' s garage. When faced with the
problem of delivering them to Vietnam
ese hospital s, he was able to get the World

The "Third Generation":
The ARISS Ambassadors

Benj amin Bu rns had perfect SAT
scores, but was equally strong regarding
civi c respon sibility. He was on the First
Place Design, Engineerin g, & Fabrica
tion team in high school and nationally
rank ed as a math stude nt. Currently he is
an undergraduate at Harvard studying
enginee ring and physics and also work
ing in the Har vard Ob servatory.

Matthew Boyas was on the Future
Problem Solving Team that qualified to
represent Pennsylvania at the Inter-
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national Future Problem Solving Finals,
where the team finished fourth in the
world. He has three honorable mentions
from Toshiba for papers submitted for the
Exploravision Contest. In January one of
those papers is featured in a textbook
called Nanotechnology 101 (Greenwood
Publishing group). He has served well as
an ARISS Ambassador, including assist
ing me in running science events for my
middle school students. He currently is a
high school junior.

Conclusion
After more than two decades and well

over 500 successful school contacts, have
SAREX and ARISS served to "inspire the
next generation of explorers as on ly
NASA can?" Reports that count the num
ber of peop le "exposed" through these
events to science and technology-and,
more specifical ly, to both amateur radio
and to NASA-reveal sky- high numbers.
However, in this article, a longitudinal
case study of one teacher's lengthy
involvement with these activi ties over the
course of her career, I have sought to pro
vide specific follow-ups of the studen ts
most deeply involved at the time. SAREX
and ARISS inspire engagement, educa
tion, and employment through:

• Providing "hands-on" learning
• Making real-world co nnections

among disciplines
• Requiring problem-solving whi le

under the pressure of deadlines
• Demanding exce llent communication

skills
• Illustrating the importance of tech

nology and the joy that sharing one 's
skills can give to others

• Allowing adu lts to model the power
of passion , partnership, and persistence

My former students continue to work
in exc iting high-tech fields and continue
their willingness to help my curre nt gen
eration of students. Recently, I e-mailed
a number of my prior students requesti ng
their help with an educational proposal
for a shuttle downlink. The response was
immediate and overw helmingly positive .
Mike Weinberger e-mailed me from
underground in France, writing: " I hope
I am not too late to help with this project.
I wou ld love to help out the curre nt stu
dents." From Tennessee, Joe Pickel
wrote: "I would love to take part in this
project. . .. please tell me what you need
and I will help out."

www.cq-vhf.com

Last spring, a team of my high schoo l
students made the national finals of an aca
dem ic competition, for which they trav
eled to Washington, DC. The highlight of
the trip was a tour of the White House that
Amy Kaminski was able to arrange for
them. Even more impressive than the tour
in their minds, however, was the fact that
it was the "legendary Amy" herself who
was accompanying them as they walked
through the White House. Amy's willing
ness to "scramble" on last-minute notice
to allow my students to participate in the
tour, as well as the willingness of Mike
and Joe to fit us into their hectic sched-

ules, have roots, I am certain, that go back
to the amateur radio volunteers and others
who gave of their time and expertise when
these students were so young.

I am but one teacher who is very proud
and humbled by the accomplishments of
her SAREX and ARISS students over the
years. I am especially proud of the lives
they have touched and their willingness to
"give back." Is there a long-term impact
of SAREX and ARISS on student achieve
ment? I am but one teacher. There were
well over 200 SAREX school contacts,
and there have already been over 300
ARISS school contacts. Just do the math.

Maximize the operation of newer
receivers capturing signals of 2 GHz
or more with the DS3000A from
AOR. Receives from 75 MHz to 3
GHz and is perfect for multiband
transmitters. By replacing multiple
antennas and feed lines, the
DS3000A simplifies ham radio
operations. Built to precision
standards; its relatively small size
(only 2.9 feet high) and light weight
Gust 1.55 pounds) present a small
wind load. Can be mounted in
confined areas. The DS3000A
supports transmitting on 144,430,
904 and 1200 MHZ, safely handling
loads up to 50 watts. The DS3000A
antenna system includes mounting
hardware for standard masts and
33.8 feet of low-loss RG58A/U cable
terminated in aType Nconnector.

DS3000A is another example of
why AOR stands for Authority
On Radio Communications!
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2007 AMSAT Symposium
A Report on the Revolution

Since the 2006 AMSAT Symposium, AMSAT's leadership has been working on
developing a well-defined mission and vision for the future of amateur radio in
space. Here K9JKM reports on the results of the leadership's efforts, which led to
several exciting announcements at this year's symposium.

By JoAnne Maenpaa,* K9JKM

From left to right : Bob McGwier, N4HY, Lee Mcl.amb, KU40 S, and Rick
Hambly, W2GPS, discuss technical aspects ofthe planned geosynchrono us satellite.

(N6CL photo)

"T he Conference that would Rev
olutionize the Amateur Radio
Sat ellite Serv ice." Such was

the theme that AMSAT President Dr.
Rick Hambl y, W2GPS , presented in his
welcoming letter , which was publi shed
in the Proceedings of the 2007 AMSA T
Symposium. Indeed, eve n the venue of
the sympos ium carried the them e of
change . Held over the weekend of Octo
ber 26-28, 2007 at the Pitt sburgh Airport
Marriott Hotel, which is nestled in the
hill s of western Penn sylvania, its part ic
ipants were treated to the vivid change of
colors of the leaves of autumn.

As the chan ging colors of the autumn
lea ves signaled both a natural end and
beginning, so did President Hambl y sig
nal both an end and a beginning for
AMSAT with two revolutionary an
noun cem ents: a proposed new geosyn
chro nous satelli te and the AMSA T
Institute. Other important plans for 2008
and beyond were also announced. They
include: the placing on line of AMSAT's
Sat ellite Integrati on Lab oratory in
Pocomoke City, Maryland ; the expec ted
co mpletion of AMSAT- DL's Phase 3
Express High Earth Orbit satellite; and
the beginning of co nstruction and testing
of AMSAT' s Eagle, its latest High Earth
Orbit satellite.

Proposed
Geosynchronous Sate llite

The most revolutionary and exc iting
new s coming out of the sympos ium was
President Hambl y' s announ cement of a
prop osed geosynchronous satellite.
Hambly, along with Bob McG wier ,

*608 Hawthorne Lane, Carpentersville, IL
60 110
e-mail: <k9jkm@amsat.org>
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N4 HY, AMSAT's Vice-President of
Engineeri ng, made public the results of
thei r rece nt behin d-the-scenes work that
will change the playing field of ama teur
radio satellite communicat ions.

As a res ult of conversations by
AMSAT's leadersh ip with Intelsat (the
world's largest co mmercial sa tellite
communications services prov ider) con
cerni ng their com munications sate llites
carrying our amateur radio satellites into
geosynchro nous orbi t, an agreemen t
between the two enti ties has bee n pro
posed. McGwier indicated that this
potent ial agreeme nt came abo ut as a
result of changes in Department of
Defense policies which wi ll require
DoD-subsidi zed launches to allow sec
ondary payloads to fill in excess launch
capaci ty of the primary mission .

As if to add to what Hambly and
McGwier stated in their presentation,

during his subsequent talk "Wheres the
Launch?" Lee Mcl.amb, KU40S, ex
plained factors such as the increased size
and efficiency of laun ch vehicles now
resu lting in excess lift capaci ty. No
longer is it the case that adding weig ht to
the payload mea ns rem oving fuel
(weig ht) from the boos ter. Lee added that
current missions have 1000-1500
pounds of excess capabili ty of which
AMSAT can eas ily take advantage .

Hamb ly poin ted out that with this new
commercial launch realit y, AMSAT may
actually be able to launch earlier to a high
orbit if its satellite fits into the Intelsat
ride-s har ing model. He added, "We need
to be ready for th is eve nt."

Th is new project has been designated
Phase IV Lite because of the plann ed
incorporation of much of the Phase 3,
P3E, and Eagle sate llites' technology in
the proposed geosynchronous sate llite.

Visit Our Web Site

._-- _._- - --- ._--- ----



Richard Crow, N2SPI, is shown instructing middle and high school students on the
construction ofhomebrew satellite antennas. (N6CL photo)

arrived in its orbit. Furthermore, Intelsat
can drop off sub-pay loads into low earth
orbit (LEO), GTO , or geos tationary orbit
(GEO) on the way to the primary mission .
Additi onall y, the excess power built into
the design of the satellite would be able
to furnish the AMSA T Phase IV Lite pay
load with approximately 400 watts of DC
power for upwards of 15 years, thereby
eliminating the need for AMSAT to pro
vide solar cells .

The advantage to AMSAT is that
AMSAT does not have to design these fea
tures into its satellite. Summarizing his
points, McGwier added, "The Intel sat
team would be doing all the things nearly
impossible for amateurs, thereby enabling
AMSAT to do what we do best, that being
building a communication system that
changes amateur radio for the better!"

New Education
Institute Planned

The new AMSAT Laboratory in Pocomoke City, Maryland. (AMSAT photo)

In discussing the engineer ing aspect of
the proposed agree ment, McGwier
remarked that while the upside potenti al
is great, many of the technical details still
need to be worked out. "Even so," he stat
ed, "there is enough in place at this time
that AMS AT needs to begin plannin g
engineeri ng work and possible construc
tion of a geosy nchronous payload so we
are ready if Intelsat says they have a ride
for us."

With the incorporation of technology
from satellites already under develop
ment, it will be natural for AMSA T to
also proceed with the development of its
planned eas ily accessible Earth station
which will take advantage of the audio,
digital messaging, and video services
offered by the resulting advanced com
municati ons package (ACP ). The detail s
of the ACP appear below under the
"A MSAT Eagle Update" heading.

The ACP earth station would be self
contained and would be sent with an ama
teur radio communications team or deliv
ered to a disaster area in order to supply
emerge ncy communications. Such a
team would be able to point a small dish
at the spot in the sky where the geosyn
chronous satellite is "parked" and imme
diately begin providing disaster commu
nication support without depending on
HF propagation.

Anoth er feature of the Phase IV Lite
satellite would have a direct bearing on
the ARISS (Amateur Radio aboard the
Intern ational Space Stati on) program .

For example, part of the payload could be
used to provide a trackin g and data-relay
satellite sys tem (TDRSS)- like relay of
the ARISS communica tions via the
Intelsat system of satellites . The advan
tage to the ARISS program is that a pre
viously hopelessly short ARISS QSO
could last for hours, thereby opening the
possibility of student involvement with
experiments onboard the ISS.

McGwi er also pointed out the advan
tages of Intelsat geosynchronous plat
form. One advantage is that Intelsat' s pri
mary payload would perform the
geosynchronous tran sfer orbit (GTO)
boost phase as well as perform station
upkeep and antenna pointin g once it has

Education, from primary to seco ndary
through higher educa tion, has always
been and continues to be one of
AMS AT' s major missions. It was no sur
prise then that President Hambl y' s sec
ond major announcement had to do with
education. As part of his announcement,
Hambly point ed out that AMSAT' s
coo pera tion agreement with the Uni
versity of Maryland Eastern Shore has
resulted in an additional educational
opportunity.

The agree ment already provides the
laboratory facilities for AMSA T' s new
Spacecraft Integration Laboratory in
Pocomoke City, Maryland. Th is labora
tory is also a collaborative effort between
AMS AT and the Hawk Institute for
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This student displays the completed homebrew satellite anten
na that he constructed during the N2SPlworkshop. Several of
the students successfully copied the SO-50 with their newly

constructed antennas. (AMSA T photo)

Space Sciences (HISS), also located in Pocomoke, which is on
the eastern shore of the Chesapeake Bay.

It was determined that a natura l outgrowth of this arrange
ment could be a venue for train ing a team of educators in space
subjec ts and satellites. These educators would then branch out
and train more teachers to bring AMSA T and amateur radio
into their classrooms. This synergistic brainstorming by the
leadership of AMSAT, HISS, and the University of Maryland
Eastern Shore resulted in forming the AMSAT Institute. The
first session of the institute is expected to take place this sum
mer. More information on the AMSAT Institute will be avail
able on AMSAT's website (http ://www.amsat. org) as it
becomes available.

AMSAT Maryland lab Update
During his presentation, Bob Davis, KF4KSS, AMSAT's

Lab Manager and Ass istant Vice-President ofEngineering, dis
cussed the progress of finishing the new 8,500-square-foot
AMSA T Spacecraft Integration Lab in Pocomoke. As of this
writing, the c1eanroom is being completed. To date the office
walls have been completed, and the laboratory, electrostatic
workstations, solderi ng equ ipment, and machine shop all have
been constructed. The facility will also include a satellite earth
station expected to be completed this February. The laborato
ry will begin to be used with a university Cubesat project in
accordance with AMSAT' s agreement. Additionally, the Eagle
satellite will be built and integrated at this facility.

AMSAT-Dl Phase 3E Update
During his prese ntation, Hartmut Pasler, DLI YDD, Vice

President and Board Member of AMSAT-DL, discussed the
current status of the P3E mission. Regarding P3E, Hartmut
exp lained that with international cooperation from AMSA T
NA and AMSAT-U K, it is neari ng completion for assembly
and testing. With the closing of Research Centre JUlich's
Central Electronics Laboratory (ZEL) by the end of 2007 or
early 2008 as P3E is completed, it should be ready for launch.
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AMSAT-DL is currently looking into launch poss ibilities with
Ariane and Soyuz-2. With the anno unceme nt of the potenti al
cooperation with Intelsat, additional launch opportunities also
may become available.

AMSAT Eagle Update
It was announced that the current base line plans for Eag le's

linear transponders are being expanded into dual-use for Phase
3 and Phase IV application. These features include:

• UHF uplink/VHF downlink linear transponder using
Software Defined Transponder (SOX)

• L-band 1269-MHz upl ink/S I-band 2400-M Hz downlink
linear transponder (also SOX)

The details of the Advanced Communication Package (ACP)
planned to be used on Eagle and Phase IV are to includ e these
capabilities:

• S2-band 3400-34 10 MHz downlink and C-band 5650-5670
MHz uplink (IO-MHz segment TBD)

• A phased array with up to 22.4 dBi gain is under study
• Uplink and downlink would be accessible to ham s not

already on satellites or facing antenna restrictions; a 60-cm dish
would work for all users

• Simultaneous development of earth-station package acces
sible to the average ham

• Earth stations available for emergency communica tions
(EMCOMM) teams and educational outreach (for more infor
mation, please see above)

• Probable capacity of 500 text rate, voice-grade channels,
and video-scalable data rates depen ding on the class of the
communication application

SuitSat-2 Update
Lou McFaddin, W5DID, described the ongoi ng design and

construction of the communication and experimental pay load
for SuitSat-2, which hopefully will be dep loyed in 2008. The
SuitSat-2 project will feature:

• Expanded educational outreach
• Linear software defined transponder
·CW ID
• Voice messages
• FM crossband repeater
• SSTV images of the Earth from four cameras
• Temperature sensors
• Room to accommodate four experimental packages
• CD-ROM containing student art and messages

ARISS Continues to Reach More Students
Commenting on ARISS during his presentation, Frank Bauer ,

KA3HDO, ARISS International Chairman, discussed the seve n
years of continuous operation of the ARISS program. Bauer
summarized the success by citing the statistics of its success.
With AMSAT as its key partner in the ARISS program, and the
main suppliers of mentors, to date the ARISS program has made
over 330 school contacts by 16 consecutive ama teur radio
licensed crews. It is estimated that the program reaches over
15,000 students per year. While it was anno unced that because
of the workload in December (that now exte nds into early 2008
with the December 2007 cancellation of the launch of the shut
tle Atlantis), ARISS contacts will become very scarce for the
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end, Richard Crow, N2SPI, was recruited to conduct a hands
on educational project during the symposium. Assisted by his
wife Sally, KC2CCE, Richard led student satellite workshops.
They mentored a group of eager middle school and high school
students in building their own satellite downlink antennas ,
which successfully received SO-50 .

Conc lusion
Along with WASH , the symposium was co-hosted by the

Breezeshooters Amateur Radio Club, Skyview Amateur Radio
Club, and Washington Amateur Communications Club, all of
the Pittsburgh area. From their seamless cooperation to their
espirit de corps, their work in bringing about a successful con
ference was appreciated by all of the attendees. Truly, they set
the standard for hosts of future symposiums.

Speaking of future symposiums, the AMSA T Board of
Directors has announced that the 2008 AMSAT Space
Symposium will be held in October in Atlanta, Georgia. This
symposium will be named the "2008 Harry Yoneda, JAIANG,
AMSAT Space Symposi um" in memory and honor of Harry,
who became a Silent Key on October 8,2007. Harry was both
a former AMSAT board member and a founding member
of JAMSAT, as well as a close friend of many in the AMSAT
organization. Details on this year's symposium will be
posted on AMSAT's website (http://www.amsat.org) as they
become available.

In summary, the AMSAT leadership 's announcements of new
opportunities and the technical discussion inspired everyone.
Truly, it was a revolutionary weekend-not only for the Amateur
Radio Satellite Service, but also quite possibly for the Amateur
Radio Service as a whole.
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near term. Eventually, when the workload is caught up, class
room contacts and amateur radio operations aboard the ISS are
planned to continue and grow in 2008 .

Pat Sanford, KC4W1T, coordinated the hosting of the
symposium. (N6CL photo)

Onsite Youth Education Opportunity
Inspired by their conducting a 2005 ARISS QSO for Upper

St. Clair High School, the leadership of the Wire less
Association of South Hills (WASH) , one of the four host ama
teur radio clubs for the symposium, has made its mission to
work with students. Because of this focus, the leadership of
WASH made sure that portions of the symposium were
designed to appeal to middle and high school students. To that
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Caneat: Hands-On Experience
Learning about Satellites

In this article KD4HBO expands on an idea that Bob Twiggs, KB6QMD, first
thought of in the 1990s, that of recycling soda cans for use in space exploration
educational projects.

By Ivan Galysh,* KD4HBO
Stensat Group LLC

P
rof. Robert Twiggs, KE6QMD , of Stanford University,
deve loped the concept of cansat in the late I990s. The
purpose of cansat was to allow students to experience a

space program on a small, affordable scale. A cansat is a sim
ulation of a satellite the size of a soda can. Students build a

*5650 White Dove Lane. Clifton. VA 20 /24
(This articl e is reprint ed courtesy ofAMSAT and the author and first
appeared in the 2007 AMSAT Symposium Proceeed ings.)

satellite that can fit into a soda can and perform some mission .
The cansat is launched in a high-power rocket to an altitude
such as 12,000 feet and is ejec ted from the rocket. The cansat
floats back to Earth for several minutes, performing its mission
and transmitting telemetry or accepting commands to perform
specific tasks.

The first cansat launch occ urred in 1999 in Black Rock,
Nevada. Over time, the cansat concept has spread around the
wor ld. It has been used as a stepping stone to the cubesa t sate1-

Photos from the third annual cansat competition in Amarillo. Texas. (Photos courtesy of the author)

The electronics inside one of the cansats.

One of the groups ready to launch a rocket with a cansat.
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Another cansat.
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lite, which was also developed by Prof. Tw iggs. Cub esats are
picosatellit es that can be as small as a 4-inch cube weighin g
a kilogram.

ARLISS
ARLISS, A Rocket Launch for Internation al Student

Satellites, is where cansa t started. Every year since 1999,
Stanford University, led by Prof. Twiggs and the AeroPac rock
et club, has launch ed cansats up to 12,000 feet for students from
various schools, including some in Japan. The launches are held
in Black Rock.

The ARLISS launch has been attended by high school and
university teams. The event is not a conte st, but rather an event
providing students with the opportunity to have their cansats
launched to high altitudes . The students design and build their
cansa ts to perform a mission they define them selves. The
Aero pac rocket club provides the rockets and launch support.

Cansat designs have ranged from simple temperature-mea
suring devices to robotic types.

National Cansat Competition
In 2004 a university-level cansat competition was created. The

competitionorganizationalcommittee consisted of the American
Astronautical Society, American Institute of Aeronautics and
Astronautics , Nava l Research Laboratory, NASA Goddard
Space Flight Center, and the Jet Propulsion Laboratory.

Each year the committee defines a mission for the competi
tion, with the current theme being planetary exploration. Uni
versities around the country apply to be in the competition and
start designing their cansats. The teams are required to hold pre
liminary design reviews and critical design reviews with the
committee members, usuall y by teleconference. In June the
team s go to Black Rock and launch their cansats on rockets pro
vided by the competition committee.

The first national competition was held in June 2005 near El
Centro, California. Seven teams applied and only three teams
came to the launch. The mission was to measure atmospheric
pressure and temperature, and to measure the distance and direc
tion from the landing site to the launch site. None of the teams
recovered their cansats, which were launch ed to 5000 feet.

The second launch was held in The Plains, Virginia with the
same mission but a lower deployment altitude of 2000 feet. For
this event 13 teams applied and seven made it to the launch.
Two teams successfully compl eted the mission.

In 2007, the third competition was held in Amarill o, Texas.
The mission was changed to require more mechanical and aero
space engineer ing efforts and less electronics. The cansats had
to land and be in an upright position . Twenty-six teams applied
and 15 teams attended the competition, including a team from
Hawaii. One team successfully completed the mission, with a
second team almost completing it. Vegetation was an issue.

Cansat Around the World
The cansat concept is spreading around the world. The largest

organized international event is held in The Netherlands. Delft
University of Technology and the ISIS (Innovative Solutions
in Space) company have organized a national cansat competi
tion similarto the U.S. competition. Their purpose is to increase
interest in exac t sciences and technology and enrollment in the
Bachelor and Master studies at Delft University. Other organi-

www.cq-vhf.com

Pictures fro m The Netherlands cansat competition.

Getting ready to track the rocket launches

A PC board inside ofne of the cansats.

A rocket launch.

zations invo lved includ e The NAVRO (Dutch Amateur
Assoc iation for Rocket Research), which orga nizes the launch
es; DARE (Delft Aeros pace Rocket Engineering), which devel
ops, builds, and launches the rocke ts; and the WO -Sprint fund,
which stimulates the competition through its Sprint Program.
For the next competition, the winner will travel to the United
States to compete in its event. More information can be found
at <http ://www.cansat.nl> .

High School Cansat Launch
For high schoo ls that want to attempt simpler missions, a

regional cansat launch will be held in Maryland in Apr il 2008.
This event is open to high school students only. The documen
tation is less stringent than for the university competition. The
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Students working on the cansats and rockets at the Federation ofGalaxy Explorers '
sponsored summer camp in Chantilly, Virginia.

mission is simpler, but it does require the
students to include most subsystems of a
satellite in their cansats. The students
have to build a ground station. They get
to build the rocket to launch their cansat.
A rocket motor will be provided at the
launch, and the teams will display a
poster describing their cansats and mis
sions. More information can be found at
<http://www.foge.org>.

Cansat Summer Camp
The Federation of Galaxy Explorers, a

nonprofit organization dedicated to teach
ing kids about space and technology, oper
ates a summer camp for high school stu
dents in Chantilly, Virginia. It teaches
students about satellites, what makes up
satellites, and how they are built and test
ed. During the week-long summer camp
the students work on cansat kits, which
include many of the components of a satel
lite. They also build a 3-inch diameter
rocket to launch the cansats.

During the last camp experience, the
first day began with a discussion of the
sub-systems of a satellite. The Clemen
tine satellite designed and built by the
Naval Research Laboratory was used as
an example. Many of the Clementine
satellite components were compared
with the components of the cansat. The
cansat had all of the main subsystems
the aluminum structure, power subsys
tem, the data-handling unit, communica
tions subsystem, and the attitude
determination and control subsystem.
The students were introduced to basic
orbital mechanics and learned about the
different types of orbits. They used the
Satellite Tool Kit software from AGI to
visualize the different types of orbits and
modify the orbital elements to see the
effects. The students started assembling
the cansat kits and programming the data
handling unit.

On the second day , the students con
tinued programming the data-handling
unit. By the end of the day, the students
had learned how to use the analog-to-dig
ital converter and convert the solar-panel
measurements into voltages values. The
students also started building the rockets.
Each student received a rocket kit. The
kit was custom designed by Hangar II
using Public Missiles components.

On the third day, the students started
experimenting with the gyroscope. They
installed the gyroscope and wrote soft
ware to measure the voltage from the gyro
scope. The software then calculated the
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rotation rate that was linearly proportion
al to the voltage generated by the gyro
scope. The students also learned how to
program the data-handling unit to control
the radio transmitter. GPS data processing
was also performed that day. In the after
noon, the students went outside with their
cansats and tested the GPS receivers.
During the day the students installed all
three fins on their rockets. Fifteen-minute
epoxy was used to keep the students from
building the rockets too quickly.

Thursday included final programming,
cansat check out, completing the rockets,
and preparing them for launch. The stu
dents also experimented with a two-axis
magnetometer. The magnetometer used
a different type of interface called I2C.
I2C stands for Inter-Integrated Circuit
Bus. The I2C bus was developed by
Philips Semiconductors to provide an
easy way to connect a processor to per
ipheral chips. The magnetometer inter
face behaved similar to a serial EEPROM
with an I2C interface. The magnetome
ter measured the Earth 's magnetic field
and generated a heading value referenced
to magnetic north.

Saturday was the launch day. The
launch was held at Great Meadow in The
Plains, Virginia, the same field that holds
the Team America Rocket Challenge.
The students showed up at around lOAM
with their parents. Praxis Inc. provided
lunch and T-shirts for everyone. The

Prepping for the cansat launch at the
summer camp.

ground station was set up. One student sat
at the computer to monitor the telemetry,
and another student held and pointed the
antenna toward the cansat. The first rock
et was prepared for launch on a G80
motor. The rocket parachute was packed
above the piston and the cansat was
placed on top. The nose cone with its
parachute was then placed on the rocket.

After the rocket was placed on the
launch pad, a final telemetry check was
made. The rocket was then launched, and
the student holding the antenna pointed
the antenna toward the cansat as it drifted
back to the ground. With little wind, the
cansats did not drift very far and were eas-
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Launching a cansat.

ily recovered. All five cansats were success fully launched,
although three rockets did crash after deploying the cansats.
Some configuration changes to the rockets improved the recov
ery. One student added a video camera to a cansat. He even built
a Yagi antenna. The cansat launch went flawlessly and the video
worked. The video wasn't clear, but there were times where the
landscape could be seen clearly.

Cansat Kit
Stensat Group LCC developed the first cansat kit. The kit

includes eve rything needed to build a cansat, with detailed les-
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son material. The mission of the kit is to make atmospheric
measurements. The kit simulates a satellite by including many
of the subsystems found in a real satellite. Some subsys tems
are simple, such as a 9-vo lt battery for the power subsys tem.
The kit includ es a data-handling unit , a transmitter, battery
power, an aluminum structure, a parachute for attitude control,
and a sensor payload.

The cansat data-handlin g unit is a BASIC Micro processor
that is programmed in BASIC. The processor includes the
developm ent software. The data-handling unit provides three
analog-to-digital converter (ADC) inputs for the sensors and
a port to conne ct to the transmitt er.

The transmitter operates at 1200 baud using the AX.25 pro
tocol and AFSK modulation. Two frequencies are available,
433.92 MHz and 916 MHz, with a power level of about 10 dBm .
The transmitter accept s a universal asynchronous serial data
stream and converts the data stream into AX.25 packet s. The
first version of the cansat transmitter has flown in actual satel
lites such as GENESAT-1, FCAL, and Libertad. More of the
transmitters will be flying soon. Due to a part becomin g unavail
able, a new transmitter was designed to replace the originaL
The new transmitter allows for longer packets and can operate
at 1200 baud and 9600 baud . It can potenti ally opera te at 38.4
Kbaud . It is currently being designed into new satellite radio
systems. A few of the new transmitters have been integrated
into cubesat radio boards. The new transmitter can be config
ured to operate in several bands, such as 6 meters, 2 meters, 70
em, and 33 em. The power level is about 10 dBm .

The sensor payload consists of a single board with a pressure
sensor, a temperature sensor, and a humidity sensor. All three

The cansat kit 's sensor payload with temperature, pressure,
and humidity sensors.
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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%.
Attenuat ion 3.0dB @ 150 MHz at 100ft.
Usage 1 MHz and Higher.

sensors generate a voltage in proportion to what is measured.
The pressure sensor is made by Freescale and has a range from
10 Kpa to 115 Kpa. The temperature sensor measures from 0
to 70°C. The humidity sensor, made by Honeywell, has a range
from 0 to 100 percent. To get any significant varia tion in hum id
ity measurements, the cansat needs to be launched to a high alti
tude, such as 10,000 feet or more. For significant temperature
variation, the cansat needs to be launched to a mile altitude. The
data from the pressure sensor can be used to calc ulate the alti
tude of the cansat.

The structure consists of a rectangular aluminum plate with
mounting tabs. All of the electronics are secured to the plate.

The cansat transmitter.

www.cq-vhf.com

An aluminum disk is mounted to the plate. This is the stop for
the soda can. The top of the soda can is cut off. The soda can
slides over the rectangular plate and butts against the disk . A
hole needs to be drilled into the center of the bottom of the soda
can so an eyebolt can be sec ured to the rectangular plate . The
parac hute is secured to the eye bolt.

The lesson material for the cansat is detai led. The material
walks the students through each step in assembling the kit and
programming it. The lesson materia l exp lains how the sensors
work and how to calc ulate the values of the measurements. The
students learn about sate llite co mmunications and telemetry .
They program the cansat to measure the voltages from the sen
sors and calc ulate the values. The values are then transmitted
to a ground station.

The ground station cons ists of a receiver and a lap top. The
laptop runs a program to decode the AX.25 packets using the
sound card. Most students use the AGW software. The receiv 
er can be any ham radio receiver for the 70-c m band . A cus
tom-built receiver is ava ilable for the 9 16-MHz transmitter.

Conclusion
The cansat concept is providing students around the world

with hands-on experience in engineering and science. Cansat
teaches other co ncepts besides engineering and science .
Stude nts learn to work in teams, co mmunica te with one anoth
er, and how to coordinate their time and energ ies. Based on
experiences at the co mpetitions and summer camps, cansat does
inspire students to pursue caree rs in engineering and science.
Seve ral high school students from past summer camps have
enro lled in universities with aeros pace programs.
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ARI55 Contact with the
Arnold Palmer Hospital for Children

Here AA4KN writes of a first for the Amateur Radio on the International
Space Station program-an ARISS contact with children who are
hospitalized.

By David Jordan, * AA4KN

Since the early years ofthe Amateur Radio Service, the ways
in which our hobby has been ofservice to others has continu
ously evolved. These evolutions have includedproviding phone
patches between international parties and pro viding emer
gency communications in times ofneed. Other ways ofpublic
involvement with our hobby include introdu cing ham radio to
the public via Boy Scout Jamborees, spec ial event stations, and
the like.

One of the more unique ways in which amateur radio has
been of service to the public is by way of arranging amateur
radio contacts with the pub lic and astronauts and cosmonauts
in orbit. These have taken place via the old SAREX (Shuttl e
Amateur Radio Experiment] program and are now taking place
via its replacement, the ARISS (Amat eur Radio on the
International Space Station) program. Here AA4KN writes of
afirstfor the ARISS program-an ARISS contact with children
who are hospitalized.

For II of the youn g patients at the Arnold Palmer Hospital
for Chi ldren in Orlando, Florida, July 17, 2007 was a
memorable day that they will not soon forget. The se chi l

dren had the unique opportunity to ask question s of astronaut
Clay Anderson, KD5PLA, on board the ISS (International
Space Station) via amateur radio as it made a 9- minute 30
second pass over the United States. Thi s ARISS contact was
made possible by way of the initial efforts of AMSAT mem
ber John Rothert, KC4 IYO. John had been a resident of the
Orlando area for many years and the mentor for several AR ISS
scheduled contacts in the past.

On August 29, 2006, after securing sponsorship from the
Lake Monroe Ama teur Radio Society (LMA RS), John applied
for the scheduling of an ARISS contact with a unique institu
tion, a place where this had never been attempted before-a
children' s hospital-in partic ular, the Arnold Palmer Hospital
for Children in Orlando, Florida. Unfortunately, shortly after
application was submitted, John became ill with leukemia and
was not able to continue supporting the effort. However, mern-

*825 Hickory Hill Court. Orlando, FL 32828
e-mail: <aadkntii amsat.org>
(Portions of this article appeared ill the August / 7. 2007 [Vol. 26.
No. 33Jissue of the ARRL Letter.)
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bers from the LMARS group carried forward John ' s efforts by
working with both ARISS and the Child Life Departm ent of
the hospital in order to make this eve nt a reality.

The Day of the Contact
On the morning of the contact memb ers from both LMARS

and AMSAT arrived at the hospital and began setting up for
the QSO. Operators on hand were Northern Flor ida Section
Public Information Coordinator Mike Welch , KF4HFC, Bob
Pollack, KF4IMF, Lou McFadin, W5DID, and me, AA4KN.

This girl is shown asking her prepared question, "What do you
do if you get sick in the space station?" (KF4HFe photo)
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This child wanted to know what Anderson 's duties are while he
is on the ISS. (KF4HFC photo)

Because the ISS' s orbital pass would occur over the western
part of the United States, ground-station communication was
provided by Santa Rosa Junior College amateur radio station
W6SRJ in Santa Rosa, California. The station director is Tim
Bosma, W6MU.

W6SRJ was linked to the hospital by using a phone patch,
called a telebridge. At the hospital a conference phone was set
up with microphones hanging from the ceiling and an additional
hand microphone for more directional use during the actual con
tact. The audio for the eve nt was carried over the IRLP
Discovery Reflector 90 I0 and the Echolink AMSAT node, as
is usually done for all ARISS contacts.

W6SRJ was operated by Bill Hillendahl, KH6GJV , and Don
Dalby, KE6UAY. Will Marchant, KC6ROL , directed the Child
Life staff in both the pre-contact preparation and post-cont act
wrap-up. Graham Lawton, G7EVY , was in charge of the audio
for the IRLP connection. Child Life Specialist Linda Jones
served as the hospital moderator for the event. The contact on
board the ISS was with astronaut and flight engineer Clay
Anderson, KD5PLA .

As the contact time drew closer, the II children were led into
the setup area. Most were confined to wheelchairs and a vast
array of health monitoring equipment was in use. As expected,
all were very eager to get started. In order to help them relax
before the contact, one of the Child Life personnel played a
space trivia game with them.

www.cq-vhf.com

After a few minutes Will Marchant, KC6ROL, began prepar
ing the children and staff by introdu cing them to Bill and Don
in Santa Rosa. Will explained the sequence of events that would
take place during the contact, and very important, he allowed
a few of the children to practice asking questions of Bill as
though the contact were under way.

One of the most important aspects of any ARISS event is hav
ing the local media present. At the hospital' s request, five broad
cast news crews from four television stations, a radio station,
and one newspaper had responded and were present to report
on the QSO.

As the moment for AOS (acquisition of signal) from the ISS
approached , at approximately 2:28 PM (EDT), Bill, the opera
tor at W6SRJ , began calling Clay:"NAISS, NAISS, this is
W6SRJ , over." After several attempts, a voice emerged from
the noise and answered, " .. .NAI SS, over." Clay's voice was
immediately greeted by an eruption of applause. Thus began a
lively 9-minute question-and-answer session between the eager
children and Anderson.

At Bill ' s direction, one by one the children began asking their
prepared questions. The question-and-answer sessio n with Clay
continu ed very smoothly and at such a pace that soon all the
prepared questions had been asked. With several minutes left
in the pass, the children were asked to think up more questions
for Clay. Some of these were quite thought provoking, such as
one child asking, "What do you do if a solar flare occurs?" Just
prior to LOS (loss of signal), a loud "Thank You" was sent up
to Clay from the group and the contact was terminated . By the
end of the pass, the children had asked 33 questions, possibly
setting a record for any ARISS contact.

CAT-400
Repeater Controller

This controller combines the f eatures of the popular CAT-250 controller and
the RLS-I OOORemote Link Switch into a fo ur-port controller ideally suited
fo r sophisticated linking systems.
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* (3) Remote Base Ports
* (4) DTMF Decoders
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* (50) Event Macros
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* Optional Windows®Editor

Ordering Information
CAT-400 Contro ller Board. Wired & Tested $399.00
RME-200L Rack Mount Enclosu re $49.00
ED-400 Windows®Editor $49.00

Computer Automation Technology Inc .
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Phone: (954) 978-6 171 - Fax: (561) 488-2894
Internet: http://www.catauto.com
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A boy takes his turn asking Clay his prepared question. (KF4HFC photo)

partnership with Miami Ch ildren ' s
Hospital , pediatric intensive care, emer
gency med icine, neph rology, and neurol
ogy, along with emerge ncy room and trau 
ma serv ices. It is one of four hospitals in
the United States that are dedicated to the
ex tensive care of children. It pro vides
safety program s to children in three coun
ties. More details about the hospital can
be found on the follow ing website:
<http://www.orlandoregional.org/arnold
palmerhospital/index.aspx>.

I have had the privilege of witne ssing
and helping in both SAREX and ARISS

The local press was out in force fo r this ARISS contact. (AA4KN photo)

parti cip ant s, the stude nts, and the staff, as
we ll as the amateur radio operators who
made it happ en, all agree that trul y, it was
an ARI SS QSO that will always be
rem embered .

Arnold Palmer Hospital for Children,
which is supported by the Arnold Palmer
Medical Center Foundation, is a IS8-bed
facility dedicated exclusive ly to the needs
of childre n. Located in Orlando, Florida,
the hospital includ es comprehensive, spe
cialized programs and services for chil
dren, inclu din g acute care, ado lescent
medicine, a Congenital Heart Institut e in

USA VElXE Foreign Air Post
1 Year 36.95 49.95 61 .95
2 Yea rs 66.95 92.95 116.95
3 Years 96.95 135 .95 171 .95

Pleaseallow 6-8 weekslor: ;;;tEE .t
2008/09

CO Amateur Radio Ops Calendar
with every 3-yearsubscription/
· Purchase a 3-year subscription and

receivea 15 month calendar
.: ::-_: - : : : .: ' (January 2008 through March 2009)

a $8 95 value - FREE'

aa v®m @m)j®V (i)[ill~\l@m [f

m~@®~ v®m~~~ @m)j®V ,
It's a different kind of ham magazine. 1'It:::.."....~--l.I

Fun to read, interesting from cover
to cove r, written so you can under
stand it. That's ca. Read by thou
sands of people each month in 116
countries around the wor ld.

It's more than just a magazine.

CO also sponsors these world-famous award pro
grams and contests: The CO World-Wide OX Phone
and CW Contests. the CO WAZ.Award, the CO World
Wide WPX Phone and CW Contests. the CO World
Wide VHF Contest, the CO USA-CA Award. the CO
WPX Award, the CO World-Wide 160 Meter Phone
and CW Contests, the CO World-Wide RTTY Contest,
the CO 5 Band WAZ.Award, the CO OX Award, CO
iOX Award,CO OX Field Award,CO OXMarathon and
the highly acclaimed CO OX Hall of Fame.

CO Magazine .
25 Newbridge Road, Hicksville, NY 11801

Phone 516-681-2922
FAX 516-681-2926

After the QSO it was the med ia' s turn .
They began interviewing the children,
asking them questions such as, "Did they
want to become astronauts?" and "What
was it like to talk to one?" All of this media
attention that the children received added
grea tly to the exc itement of the day.

Final Notes
and a Challenge

Unfortunately, for John Roth ert,
KC4IYO, leuk emia proved to be fatal.
At the time of the ARISS QSO, John was
too ill to attend and he passed away with
in da ys of the co ntac t. John ' s loss of his
life at this time made the QSO all the more
imp ortant , becau se among John ' s many
accomplishm ent s in amateur radio, this
co ntac t was his last major co ntribution to
the hobb y that he loved so very much .

Commenting on the day' s acti vitie s in
the hosp ital' s inte rna l newslett er " In
Touch ," Sheri Mosely, Child Life man
age r for Arno ld Palm er Hospit al , stated,
"We're very exc ited about ARISS brin g
ing its program to our patient s, as it will
be a fun ac tiv ity that will lift their spirits .
Talking with an astronaut is definit ely a
once-in -a-li fet ime opportunity and one
we hope they'll never forge t." For all the
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The boy in the dark shirt asks Clay the spontaneous question, "What do you do if a
solar flare occurs ?" (AA4KN photo)

school contacts in the past , but none has
been as moving as this event at the Arnold
Palmer Hospital for Children. After wit
nessing the QSO, I requested a meeting
with the Child Life department at All
Chi ldren's Hospital in Tampa, Florida to
discuss applying for an ARISS contact at
their facility. As of this wr iting, my
efforts to make contact with them have
resulted in a positive interest in the pos
sibility of their being a possible venue for
a future ARISS QSO .

After reading this account of the first
hospital ARISS QSO , you might have
been challenged to replicate it at your
local hospital. It is my opinion that by
using a telebridge configuration, any
facility should be able to accommodate
an ARISS contact. Therefore, I encour-

www.cq-vhf.com

age readers of this article, either as an
individual or as a member of a club, to
pursue such a possibility by making an
appointment with the director of the
Child Life or children 's activity depart
ment at achildren' s hospital in your com 
munity, or in a near-by community. Use
this article as a springboard for discussing
the ARISS program with them and the
impact that having a personal contact
with an astronaut can have on their chil
dren. Then, request that they consider
allowing you to apply for an ARISS con
tact at their faci lity .

As amateur radio operators, we have
this unique opportunity to make a differ
ence in children's lives as was do ne at
Arnold Palmer Hospital for Children .
Let 's take advantage of this opportunity!
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The Lost Letters of KH6UK
Part 3: The Klystron Years

(1960-1961)
In part 1 of this series WA2VVA discussed how he came across the lost letters of
Tommy Thomas, KH6UK, along with Tommy's tropo QSO with W6NLZ. In part 2 he
discussed Tommy's p ioneering VHF EME activities. Here WA2VVA presents the
effec t that the Klystron had on Tommy's EME activities.

By Mark Morrison,* WA2VVA

After three months of vaca tio n, To mmy Tho mpso n,
KH6UK, and Helyne were back in Kahuku by February
of 1960. To mmy's first job was to prepare for 432 Me

tropo tests with John and the other West Coast hams. In prior
year s, Tommy would have already been prepared for the next
inversion season, but his long-deserved vaca tion took priority.
Tommy had this to say:

The 4 long johns are sitting in the yard waiting for phasing lines
and matching xfrmrs. Shouldn' t take long once I get the bridge. The
432 gang is all set up and we should be ready to start tests with NLZ
in a week or two now.

It was about this time when Walt Morri son, W2CXY, was
well on his way to building the first 1296 Klystron moonbounce
station in the state of New Jersey, and one of only three any
where in the world (the other two being W6HB in California
and WI FZJ in Massachusett s). In Janu ary of 1960, Eimac
shipped Walt the 3K2500LX Klystron show n in photos A and
B. This historic tube and original shipping crate are now part
of the Infoage Technology Museum in Wall, New Jersey.

Walt' s interest in 1296 Me made Tommy think about the band,
even though his hands were already full on 144 and 432 Me:

The reason I mentioned 1296 Me to Carl (W2AZL) was that I know
jus t what will happen when and if John and I are lucky enough to get
across on 432 Mc-that guy NLZ won't let one rest until we try it on
1296 too!

Apparently, Tomm y was doing more than thinking about the
band, because he later wrote that a dish was coming his way.
It might be possible that Tomm y' s visit to Washington, DC the
year before had opened the door to some surplus dishes. Walt
received the IS-foot dish shown in photo C from the US Air
Force, and it is believed to have been manufactur ed by the
General Bronze Corporation of Long Island, New York .
Tommy' s dish was probably surplus equipment from some
where on the island . Considering this was only 1960, both dish
es probably had seen radar or ear ly satellite tracking duty.

*5 Mount Airy Road, Basking Ridge, NJ 07920
e-mail: <mark l home@ao/.com>
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Photo A. The Eimac KW Klystron delivere d to W2CXY in J960.

Regarding the dish. Latest word is that a 28 footer is on its way and
should arrive some time in March. It isj ust a Kennedy dish-no dipole,
no mntg. Don 't know ju st what I will do with it yet as it has no par
ticu lar adva ntage ove r the Vagi array .

Although Tomm y showe d an intere st in 1296, he was n' t
thinking moonbounce at this time. Rather, he was more inter
es ted in 1296 for co ntinued trans-pacific work with John
Chambers, W6NLZ.

Apparently the boys back there are serious about doing the m/b
[moonbounce] job on 1296. More power to them . They will need it. I
think it is going to take some doing eve n on 144 Me. Maybe the extra
ante nna gain on 1296 will do the trick; time will tell.
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Photo C. The I5 -foot parabolic dish of W2CXY, Chatham, New Jersey, circa 1960.

Photo B. The Eimac 3K2500LX Klystron
used for early moonbounce work.

As W alt was bu sy putting hi s Klystron
power supplies togeth er, he apparently
contemplated one more shot at 2-meter
moonbounce. Tommy co mmented on
thi s in one of his letters:

I see you are now talking 42 foot Yagis
with 2 ' /2 inch and 2 inch phase shift. Boy,
that is going to be a big hunk of stuff to get
up in the air-and keep up! Thin k I would
settle for four 36 footers. As I recall Ross
[Bateman] had to go to stacked rhomb ics
before he got any results worthwhile. 1 agree
entire ly with Ross- every step has to be
checked and double checked to make sure you
are actually getting the gain, etc., you are sup
pose to. The tape of Ross' s moonbounce sig
nal was very interesting and should be able
to be dupl icated by a couple of serious guys.
I wonder just how much gain was picked up
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by ground reflection. Evidently some as Ross
claimed signal was best with ant aimed about
2° above the horizon. Has anyone heard their
own echo overhead?

On e important piece of equipment was
still mi ssing from Tommy' s shack, and
that was a stable receiver. This is what
Tommy had to sa y:

Carl [W2AZLj had a good idea and even
suggested he might supply us both with a high
ly reliable freq. standard for 144.000.000 kc.
That unit he was working on plus a harm. gen.
of some kind would be a nice thing to have.
We must have exceptionable freq. stability
both xmtr and rcvr--even with line voltage
excursions caused by transmitter load with
on/off keying. The osc. Carl is working on is
not affected by supply voltage variations so
should be the nuts for the xmtr. Your Collins
receiver may be ok in this respect too -I
dunno . While my SX88 has xtal conversion
oscillators it does have some shift when xmtr
is keyed. I will check into this and remedy.
You might check yr end too.

Tommy later expressed interest in a
Racal rec ei ver based on testing that Carl
had done, most likely at the Bell Tele
phone Laboratories in New Jersey, where
he worked .

I still haven't ordered the Racal. For awhile
it looked like was gg to get an R-390 which
is a vy fb Collins job but that fell thru. Still
trying and if nd will have to go back to seri
ous considerati on of the Racal. Should decide
one way or another in the next week or so.

By April of 1960 Tommy was still un
certain about antenna plans. He lamented
not having time for 144 Me, 432 Me, and
1296 Me simultaneous ly and remained
skeptical about 1296 moonbounce for the
time being. Perhaps his enthusiasm had
been dampened by some insider informa
tion. In a letter to Walt, W2CXY, he wro te:

I am not as optimi stic as you re 1296 m/b .
For your information there is high power
activity on the West Coast on 1296 Mc- and
for that matter even here in KH6 land . The
Eimac gang is working on it with Sam ,
WIFZJ, and there is a W7-W6 setting up for
tests with a coupl e of lads in the Air Force
out here. Keeping it all vy quiet so no one
should beat them to the punch . For my part
I wou ld like to try it on 144 Mc first. After
hearing Ross' s tape and knowing we can do
several decib el better job all around it goes
without saying that we could make the grade
with the proper installations-which are
within easy reach--except for antennas . For
me anyh ow, 1296 is an entirely different
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In a subsequent letter, Tommy mentioned something inter
es ting about his antenna: "The only bad feature is being limit
ed to only a couple of nights a month. This I don't care for."

This sugges ts, once again, that Tommy ' s 2-meter array could
not track the mo on . It co uld also explain his interest in stacked
rhornbics, something he serious ly considered after a visit to the
island by veteran moonbouncer Ro ss Bateman, W4AO. In 1953
Ro ss had used stacked rhombics to bounce the first amateur
echoes off the moon. Tommy thought that such an antenna,
a long with a KW amplifier and parametric amplifier "al ia
W6AJF," might just do the job.

As T ommy contemplated the po ssibility of stacked rhom
bics, some thing for which he had plenty of room, he also con
sidered a relatively obscure form of DX propagation-name
ly, tran sequatorial scatter:

proposition. I have nil for this band and it will take a first class setup
to do the job.

I would like to investigate the possibility of using 144 Me when 50
Me is open to LW3EX on TES' I have the feeling this might pay off.
He is also working with some of the others down there using tropo
scatter. PY3AB also is interested- so he writes me- and I sent him
some dope. If I am going to do that kind of work tho I'll need a rotary
beam. Maybe the answer is to use the dish on 432 and later on 1296
and bid big array for 144 Me which I can rotate.

That last se ntence seems to confirm that Tommy' s beam wa s
not suited for tracking the moon. At this point in time, his moon
bounce partner , Walt, was focusin g on his 1296 Kly stron sta
tion about which Tommy commented :

I doubt you are gg to hv much time available for 144 mIb now if
you are setting up for 1296. By the way, VWU now onjob that include
purchase of a 32 foot dish-which he is supposed to be able to use
when it is not in operation.

In a stateme nt reminiscent ofthe 1928 Presidential campaign,
Tommy added 'T he ways thin gs are gg, we 'll have a dish in
eve ry ga rage!" In light of all the satellite TV dishes across the
country , Tommy' s prediction wasn 't far off.

Tommy menti oned to Walt that Carl Scheid ele r, W2AZL, was
ju st about fini shed with the frequency standards . He also men
tioned aga in that if he and John, W6NLZ, were lucky enough to
get across the Pacific on 432 Me " then I am sure there will be a
mad rush to get on 1296 Me ." Tommy commented , "the whole
VHF gang see ms to have dropped away and found other inter
est . . . wond er where W8PT is, also what is Paul , W4HHK, and
W9WOK doin g these day s? Gue ss we will have to stir them up
again ." Thi s last phrase is one that Tommy repeated quite often
in his letters. Tommy was always intere sted in making the most
of the amateur band s and keeping others interested as well.

By the summe r of 1960 the race wa s heating up to complete
the first moonbounce QSO. As Tommy had mentioned , sev er
al groups were alrea dy working on it, including his friend Walt.
In the end, it ca me down to two groups, the Eimac group in
California and the Sam Harri s gro up in Massachusetts.
Apparently, Walt had some insid e information, too, since he
predi cted to Tommy that thi s latt er partner ship would be suc
ce ssful. Tommy had thi s to say :

I see your prediction of things to come only missed by a couple of
months . .. with the QSOon 1296 Me m/b taking place between W IBUI
W6HB on 2 1July. Sorry to hear that W2CXY wasn't one of the par-

Figure J. Western Union Telegram from Hank Bro wn, W6HB ,
to Walt Morrison, W2CXY.

ticipants . .. but evidently this was a jo int project with several hands
taking part on both ends. In any event it was a real accomplishment
and the boys deserve a lot of credit.

Th e Western Union telegram show n in figu re I and rece ived
by Walt from Hank Brown, W6HB , on Jul y 18th of 1960,just
three days before that fir st successful moon bounce QSO, shows
the level of tru st that existed bet ween Walt and Eimac. Although
intended to be a secret, Hank kept Walt in the loop.

Hank later wrote the se words in a QST maga zin e about the
role of Walt Morrison in that fir st successful moonbounce QSO:

The project received a trmendous boost when Walt Morrison,
W2CXY, contacted Hank and told him of East Coast interest in the
undertaking. Accordingly, several Eimac u.h.f. transmitting klystrons
were modified to reach a frequency of 1296 Me and one was shipped
to Walt, and another to Sam Harris. WI FZJ.

Tommy commented, "now that the ice is broken no doubt there
will be a lot of activity on that band [1296] ... and worldwide
OX onl y a que stio n of time." He add ed that as soon as the 432
acti vity was done for the year, both he and John should join Walt
and the others for a KH6/East Coast QSO , so mething that he and
Walt had always dreamed about. Sin ce Walt had already begun
wo rk on his 1296 station a year ea rlier, Tommy requ ested infor
mation on the Klystron power supplies. He co mme nted :

John and I are planning to test over the usual path here even though
it will not involve setting a new record [for 1296 Mc]. I would great
ly appreciate any info you might have with regards to power supplies,
etc., for the Klystron. Walt, this will be an entirely new field for me
and I will need lots of help. Guess any plans for 144 Me m/b will have
to wait as I guess neither of us have the time to spend on that band and
do a good job on 1296 too.

One of the biggest problem s Tommy faced on the islands wa s
a lack of oth er signals to tun e in to. Thus, if a problem exi sted
on the rece iving end he might not have known about it until
much later.

With no signals of any kind to test with out here I had no way of
telling if equipment was working OK or not or to check its operation
from time to time as is possible when you are using the band from day
to day.
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Photo D. The Eimac Klystron amplifier (right) and the rack-m ounted magnetic power
supplies built by Walt (left) prior to being relocated to lnf oage in Wall , New Jersey.

In July of 1960 this proved to be a prob
lem when Tomm y's 432 Me signal could
be heard by John but not the other way
around.

I suppose you have heard by now of our par
tial success on 432 Me, Failure of the receiv
ing setup here was the only thing that prevent
ed it from being two-way ... so we had to be
satisfied with making it a cross-band QSO ...
which is little satisfac tion. We had been run
ning tests since IS March without a sign of a
signal ofany kind, when on 20 July John called
me frantically at 05 1OZto tell me I was in 579
. .. I listened but heard nil . . . signal QSB in and
out for the next several hours, and while I ove r
hauled j ust about everything in the receiving
installation Icould not hear John ' s signals. Too
late I found that a brand new Dow antenna relay
was hanging up in the transmit position and
also that feed through was paralysing my para
metric amplifier diode which took several
hours to recover.

Tomm y reported how he was now pre
pared for future band openings : " Oh,
well, wait until next time .. . if we do get
a next time. I now have two complete
receiving setups and can check theiroper
ation to some degree at least." Tommy
then lamented how the VHF world was
changing, as the gang wasn't showing up
on the old frequency anymore.

How is Pappy [Carl Scheideler, W2AZLj
. . . and what is he doing these days . . .never
hear you guys on 14095 any more so have lost
touch . Also no Art, W8KAY. In fac t no one
eve r shows up on the old frequency anymore,
so don ' t know what is go ing on with the gang.

In that same letter, Tomm y mentioned
a lunch meeting with Hank Brown,
W6HB , the ham generally credited with
the success of the first amateur moon
bounce QSO : "Will QRT now as just
have time to get to Honolulu where we
are going to have lunch with Hank Brown
and his wife who are vacationing here on
the island s." Thi s meetin g was highl y
significant, as Hank was the person to
know if you needed a 1296 Klystron at
the time. In 1960 only three such
Klystrons existed. One was used by Hank
Brown,W6HB (HB-Hank Brown),
another by Walt Morr ison, W2CXY, and
the third by Sam Harris, WIFZJIWI BU.
This lunch meeting was more than just
pleasure as we shall see shortly. There is
no doubt that Tommy' s DX location
would guarantee him a spot in the record
books if only he could work an East Coast
station on 1296 Mc.
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By October of 1960 Tommy had just
about given up on 432 tests with John and
Frank for the season. Tomm y reported,
"It had been a rather poor year for inver
sions due to an exceptionally windy
Summ er .. . except for the one day we got
across in July ...we never did really hit
favorable conditions." Tomm y indicated
they would wait until 1961 to pick up
where they left off and probably use the
432 Me driver with a 1296 tripler to drive
the Klystron. Tomm y added , "Then when
and if we hit favorable conditions on one
band we can shift quickl y to the other and
kill two birds with one stone." By this
time Hank Brown had arranged for
Tomm y to recei ve a Klystron, which
would arrive in a few months.

Even as 1296 progress was being
made,Tomm y continued to express inter-

est in 144 Me moonbounce tests with
Walt ifhe remained in Kahuku for anoth
er three years as this letter shows:

Regard ing 144 Me plans, Walter, if I stay
over here longer than next year I would be
interested in doing something on m/b on this
band and put up stacked rhombics for this pur
pose. My second 3 year hi tch ends next
November and probabl y be busy with 1296
Mc opera tion during the rem ain der of this
time so any work on 144 Me will depend on
what develops in the future .

Tomm y talks about another milestone
in VHF radio, that of Ed Tilton retiring
as Editor of "The World Above SOMc"
after some 20 years. In December 1939,
Tilton inaugurated the first QST column
devoted to VHF. Originally called "On
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H.114
KLYSTRON AMPLIFIER C IRCUIT ASSEMBLY

Figure 2. Close- up view of the Klystron amp lifier circ uitry assembly.from Eimac.

the Ult ra High s," it eventually becam e
'T he World Above 50 MH z."

Tilton edited the VHF column unt il he
reti red fro m the ARRL staff in 1960 ,
rep orting on-the-air activity and enco ur
ag ing ex perime ntatio n initi all y on the
then 56 and I 12 MH z ama teur alloca
tion s, and later on all VHF and UHF
band s. The UHF OX Records box-the
precursor of today' s sta ndings boxes
debuted in 1940. He was the autho r of the
ARRL's first VHF Manual and wrote
nu merou s articles fo r QST. Along the
way Tilton had witnessed every new
develop men t in ama teur VHF co mmuni
ca tio ns . Here ' s what Tommy had to say
about Ti lto n and Sam Harri s, W IFZJ,
who succeeded Ed by moving over from
CQ magazine to QST:

Looks like old Ed Tilton has finally given
up the VHF column in QST. In so me ways I
am so rry to see him go and it will see m stra nge
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to read Sam ' s stuff there instead of in CQ .. .
I am in rather a peculi ar positi on now as I
never did send any info to CQ but only to QST
so don 't know how it will be now with Sam
there and Bob [Bob Brown, K2ZSQ) at CQ."

In Janu ary of 1961 Tommy report ed
that ham rad io "had to take a back sea t"
due to the wo rkload at RCAC and the
birth of the nat ion ' s space program :

We added several mili tary circuits and are
also providing some of the faci lities for the
Mercury Project so had dead lines to mee t as
well as a lot of extra work . . . all with a small
staff.

Tommy gave Walt more inform ation
on his 1296 se tup as follows:

How are you doing on 1296 Me? I suppose
you have your dish up on a polar mount and
lots of watts into it from the Klystron . It' s a
goo d thing you have a lot of roo m in your base
ment as I understand those Klystrons are qu ite

a size not to menti on the power supplies for
them. My Klyst ron has been shipped and
should be here is a wee k or two now ... John
received his the other day [br inging the total
now to five Jand is very much concerned abo ut
not bein g able to keep the input down to a kilo
wa tt. He fee ls the dea l is ge tting too xxxx com
mercial and wonders if it is worth the troubl e
... maybe he is right, hi. My dish still lays on
the gro und where it has been for the past few
mon ths . . . just no time to work on it as I said
before. But I am goi ng to mo unt it on so me
thing soon now come xxxx or high water. I
am building the low powe r tripler stage rs for
1296 Me drive and AJF is building the Para
Amp and Converter for this frequency for me.
I have bee n thinking I might put the equip
ment in a sma ll shack out back so it wi ll be at
the antenna . .. I am run ning out of roo m in
the living room , hi. Wo nder if you co uld find
time to send me some dope on the Klystron
installation, Wa lt. I have had no experience
wi th the bea st and wi ll have to start from
scra tch . . . so will have to fall back on my oId
friends for help as in the past.
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By this time Walt had completed his power supplies in
rack-and-cabinet fashion. Photo D shows the Eimac Klystron
amplifier (right) and the rack-mounted magnetic power sup
plies built by Walt (left) prior to being relocated to Infoage in
Wall, New Jersey.

The diag ram from Eimac (figure 2) shows a close-up view
of the Klystron amplifier circuit, which consisted of separate
tuning boxes and associ ated focusing coi ls.

Tomm y apparently consulted with Walt on power supplies
and added the following:

Once I get squared away on 1296 Me I will be ready to work you
via m/b , Walt. How are you com ing along ... have you heard your own
echoes or worke d anyone yet? I see there is supposed to be quite a
gang working on these frequencies acco rding to QST and CQ mags. I
would be interes ted to hear what the East Coas t boys are actually doing,
so how about a report OB .. . my best to the gang and the XYL. Has
Carl switched to 1296 Mc yet?

Shortly afte r that letter was written , the General Electric
Company held a special award s dinner for both Tommy and
John at which they received the coveted Edison Award for their
pioneering work in trans-pacific VHF communications (photo
E). Both hams were flown to Washington, DC aboard com
mercial jet airliners. It is interesting to note that jet service had
only started the year before, so this must have been a real thrill.

In a letter from March of 1961, Tomm y thanked Walt for con
gratulating him on the Edison Award and described the scene
this way :

It was an unexpected surprise as it has always been awarded for
other types of work , as you know. Really had a wonderful trip both
ways on jet s and the GE boys took rea l good care of us while we
were there .

Tommy reported that work at RCAC had started to "ease up"
and "present plans call for continuing 432 Me tests with John
until we make it a two-way and in the meantime we are getting
set up on 1296 Me." The plan was to use 432 equipment to
establish contact on that band and then switch in a tripler to
multipl y 432 to 1296. In this manner Tommy and John could
easily switch back and forth until contact was also establi shed
on 1296 . Unfortunately, the work at RCAC had delayed things
to the point where Tommy didn 't think he'd be ready in time
for the next inversion season. Tommy mentioned that Frank
Jones, W6AJF, had his para amp and crystal-controlled con
verter about ready and Tomm y had the 1296 exciter workin g
at a few watts but not yet connected to the Klystron. Tommy
received a mount for his dish and attached it to his garage . Not
quite sure if it could handle the big dish due to the winds of
Kahuku , he decided to add guy wires to keep it stabilized.

As with most of the Klystron moonbouncers, Tommy had con
cerns about the high-voltage power supply. Somewhere around
7 kV at 455 rnA was required and locating a suitable transformer
had proven most difficult. Shown in figure 3 is an excerpt from
the Eimac 3K2500LX data sheet. Although the spec sheet implies
a mere 2 watts of input drive could translate to 1300 watts out
put power, most moonbouncers ran this tube at around 300 watts.

An even bigger challenge was the transmit/receive relay. No
commercia l equipment ex isted for this purpose and even the
first moonbounce QSO between WIBU and W6HB involved a
manual operation using crescent wrenches to switch the anten
na between the transmit and receive positions.

In the months following the bre akthrough QSO between
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Photo E. John T. Chamb ers, W6NLZ (cente r), and Ralph
Thomas, KH6UK (right), receive Edison Awa rd trophies fro m
General Electric Vice President L. Berkley Davis at a
Washington ceremony, February 23, 1961. The award was in
recognition of the trans-pacific communication by these out
standing amateurs on 144, 200, and 432 Me. (From the ARRL

VHF Manual, 1972)

WI BU and W6HB, Walt took one more look at 144 Me moon
bounce. One reason might have been that 1296 had already been
conquered. Another could be the amou nt of effort , planning, and
manpower required for serious 1296 opera tions. Both sides of
the first moonbounce QSO in 1960 involved teams of people,
each with certa in responsibilities. Yet another reason could be
the concern that 1296 operations had become too commercial,
something echoed in letters from both Tommy and John. On 144
Me you built your own beams, experimented with element spac
ing, built your own converters, and worke d in much smaller
groups, sometimes solo. 1296 operations were different, with
major portions of the station being commercial items that were
either purchased or loaned, save possibly the paramp and crys
tal-controll ed converter, and teams of people at both ends. This
is what Tommy and John had to say about future 2-meter oper
ations. Tomm y wrote:

I have no plans of any 144 Mc operation at this time, Walt, as will
have my hands full with 1296 Mc for awhile. If the power rest riction is
eve r removed from 432 Me then I would be interested in mIb on that
band. John and I spent a great dea l of time while we were in Wn on this
subject .... Time will tell . In the meantime mum is the word so forget I
mentioned it, Walt. If I ever was going to try 144 Me moonbounce I
would put up stacked rhombics for it, Walt , as would only be interest
ed in working you fellows back east.

In a "lost letter of W6NLZ," John Chambers wrote:

Am abo ut 2 weeks from turning on Klystron, sure xxx x of a lot of
work, driver works fine, good 20W out. RX seems ok and paramp
makes it better. But I don ' t know how much better. Will run RGI 7/U
for coax, let it get war m. Still no big dish but possible deal on 17 foot
er. No OX activity on 144 Me at all, haven 't had 2 meters, been on
with beam for almost two years. I can't see any thing interes ting to do
on 144 Me, takes too big antenna for m/b . If we can get rid of power
limit on 432 that sounds like fine band. Also work ing on crys tal con
trolled gear for 2350 Mc.
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TYPICAL OPERATION
NARROW-BAND CW AM PLIFIER (In H-1I4 Circui t Asse mbly)

Frequency 1000 1000 megacycles
Output Power 830 1320 watts
Driving Power 2 2 watts
Power Gain 26. 1 28.2 db

D-C Beam Voltage 6000 7000 volts
D-C Beam Current 350 455 milliamperes
Beam Input Power 2 100 3 180 watts
Beam Power Efficiency 39.5 4 1.4 percent
D-C Body Current 40 30 mill iamperes
D-C Collec tor Current 310 425 milliamperes
Collector Dissipation* 1030 1650 watts
Focus-Electrode Voltage - 100 - 100 volts
Heater Voltage 7.5 7.5 volts
Heater Current 5.8 5.8 amperes

Magnetic-Coil Currents*
Prefocus 0.5 0.5 ampere
Body 2.0 2.0 amperes

*Approximate values.

Figure 3. Excerpt fro m the Eimac 3K2500LX data sheet. Note how an input of only 2 watts would provide an output of over
1300 watts!

Ano ther concern in the summer of
1961 was the uncert ainty of how long
Tommy would remain in Hawaii. By the
time his three-year hitch was up in 1963
he would looking to retire back in the
United States.

I don't know how much longer we will stay
in these parts so have no long range plans at
this time. Have another vacation coming up
this next November but might possibly wait
until next Spring to come back. Maybe it will
be for good and maybe for a few months vaca
tion, don't know yet as we can 't seem to be
able to decide where we want to settle down
when we do retire . Anyway we don 't have to
decide yet and there are a few more things I
wou ld like to acco mplish before I pull out of
here. I never will have another spot like this
for UHF work, hi.

The lack of local signals to tune in to
continued to be a problem for Tomm y.
Walt suggested a tube that could be used
as a frequency standard for the 1296 Me
band and Tommy expressed great inter
est in it.

I like your idea about using your big tube
for a standard for the 1296 Me boys back east.
Only wish I had some kind of a signal to check
with from time to time ... sure would be a big
help out here where there is not activity of any
kind. A guy has to be off his rocker to go to
all the trouble and expense I do to listen to
tube hiss month after month. I was interes ted
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to hear about your findings on tube line-up for
converters ... especia lly how good the nuvis
tors are turning out to be. I am down to my
last 4 16B now so will have to find something
to replace this type with soon.

In November of 1961 Walt received a
letter from Hank Brown, W6HB, regard
ing possible schedules on 1296. The plan
was to liaison on 14095 or 7095 using the
station of W6SC and a different call
(W6AY) on 1296 Mc. At this point all the
Klystron-based stations still had a com
mon problem, that ofswitching the anten
na between the transmitter and the receiv
er. Here' s what Hank had to say:

You ment ioned your antenna switching
problem. This is a real stinker and I still re
member the frequent use of crescen t wrench
es during the schedules with Sam.

One week later Walt received a letter
from John Chambers, W6NLZ, sharing
infor mation about the Klystron he had
rece ived from Eimac. Walt' s early start
on his 1296 station made him a source of
useful inform ation to others who fol
lowed. Johns commented:

Glad to hear about the 1296 progress. As
you probably know, I have had the Klystron
operating for several month s, but only into
an 8 foot dish. No OX of course, but S9+ sig
nals 100 miles away and ove r the moun -

tains-the terror of the locals. No res ults
from attempted moon echoes. The paramp
from QSTIast year appears to work fine. The
master osc illator is a CoIlins40K- I. Receiver
band pass 3 Kc, 500 cycles, or 125 cycles,
but tuning 75A3 receiver with a 125 pass
band is rough.

John added something that appears in
many of Tomm y' s letters-namely, the
practice of writ ing lett ers and sharing
inform ation on other hams had served to
keep interest levels high. Here ' s what
John had to say in a letter to Hank Brown:

What' s important is that your letters have
me interested again . With UPX-4 [a type of
surplus equipment) it appears as though there
may be something to work besides locals and
KH6UK. I cannot overstate the importance of
liaison-preferab ly 7095 Kc. Tommy and I
never would have made it witho ut good liai
son. Please keep me posted as this will help
keep me moving. I will do the same though
there are times when it seems more pleasant
to just gab with the locals on 220 and 432 . . .

By the end of 1961 it appears that five
1296 Klystrons had been delivered into
amateurs' hand s, largely due to the
efforts of one man, Eimac ' s Hank Brown.
In the months to follow, Hank would lead
these "Klystron Pioneers" in a series of
coordinated moonbounce tests, which is
the subject of Part 4 of this series.
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Are Tropo Extensions to
5poradic-E Openings Possible?

Many of us weak-signal operators occasionally have experienced a DX
QSO that is beyond what we might expect for the single-hop sporadic-E
propagation range. WB2AMU offers a possible explanation of how it was
possib le to complete such a QSO.

By Ken Neubeck, * WB2AMU

Figure J. Geometry oftropo extension to sporadi c-E opening.

5 0metimes veteran 6-meter opera
tors wonder whether there are
other forces at play that seem to

extend an apparent sporadic-E opening
beyond the normal single-hop distance.
This question often comes to mind with
regard to long-range paths when two-hop
sporadic-E is part of the equation but still
seems to need an additional mode to carry
the signal.

In previous articles presented in CQ
VHF and CQ magazines, discussions
were presented about "mix and match"
propagation, where different modes of
propagation combine to carry a 6-meter
signal over specific distances. For exam
ple, during the height of the latest sunspot
peak, it was observed that F2 paths com
bined with sporadic-Eopenings to extend
distances, and sometimes past sunset.
One mix-and-match mode that would
seem possible, but hard to prove based
strictly on radio observations, is the com
bination of tropospheric-ducti ng paths
with sporadic-E skip.

In this article we will explore the pos
sibility of this combination mode as well
as examine the type of geometry that
would be involved if a tropospheric-duct
path was connected to the end of a spo
radic-E path. The emphasis primary will
be on 50-MHz events. However, a spe
cial case of a 1M-MHz event will be dis
cussed as well.

Geometry of a Sporadic-E
and Tropo Path

One path that comes to mind is the path
between the northeast US and the UK dur
ing the summer months. Conventional
thinking states that this path is at least a
two-hop sporadic-E opening, and some-

*CQ VHF Contributing Editor, 1 Valley
Road. Patchogue. NY 11772
e-mail : <wb2amu@cq-vlif.com>
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times a three- hop sporadic-E opening.
However, another model that could fit is
a two-hop sporadic-E opening with tropo
extensions on one or both sides of the path
of the contact. Figure I shows the geom
etry of such a potential combination.

With long-range contacts such as
these, it is almost impossible to tell by lis
tening to the signa l quality whether there
may be some tropo enhancement on one
end of the path. If there was such an
extension to the sporadic-E link, it would
be just as hard to determine which side
of the link the tropo extens ion was on.
Sometimes tropo has a unique fading
quality of the signal that differs from the
rapid fading experienced with sporadic
E. However, if the two modes are com
bined, it basically would be impossible
to tell which of the modes was causing
the signa l fading.

Indeed, it genera lly is impossible by
just listening to the signals to tell for sure
if there is such a combination. However,
a map-p lot approach may actua lly pro
vide clues. For example, during the heat
of the summertime sporadic-E season,
stations in much of Florida can work sta
tions in South America and a good por
tion of the Caribbean on 6 meters.
However, there are some Caribbean sta-
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tions that are difficult for Florida stations
to work, because the distance falls
beyond a single-hop sporadic-E opening
and somewhat short for a double-hop
sporadic-E opening. It is kind of like a
one-and-a-half sporadic-E path, and
would almost be like very short sporadic
E skips lined up back-to-back, which is
pretty rare . If two very short skips on 6x
meters actually happened, there probably
would be a possibility of 2-meter spo
radic-E at the same time.

The evidence, however, appears to
point to a single-hop sporadic-E coupled
with tropo enhancement on one or both
ends of the path. A single-hop sporadic
E opening could cover about 1000 miles.
Coupled with a tropo enhancement that
covers an additional 200 to 400 miles,
you actually could get the effect of a one
and-a-half sporadic-E path!

In some parts of the world, such as the
New Zealand and Australia area, natural
weather conditions exist in which long
range tropo paths can occur on all of the
VHF bands from 6 meters and up, par
ticular ly during the summer. It would not
be unreasonable to suspect that some of
these paths could actually link up with
sporadic-E openings to provide paths
between areas that normally would not be
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Figure 3. Potent ial 50-MHz path involving spo radic-E skip with tropo link, the
Midw est to Hawaii.

Figu re 2. Potential 50-MHz path involving sporadic -E skip with tropo link ,
Long island, NY to Cuba.

Case Study #2
50-MHz Sporadic-E
plus Tropo into Hawaii

Inherentl y, one would suspec t that
tropo path s in certa in areas are more sta
ble in terms of duration and signal qual
ity than in other areas . For example, dur
ing the summer the tropo path from
southern Californi a into Hawaii on the
higher VHF band s is very stable and can
have both long-duration and strong sig
nals associated with it. It is not incon
ceivable that suc h a path on 6 meters
could link up with a sporadic-E opening
from the Midwest (figure 3). Certainly,
the smaller wavelength VHF bands such
as 144 and 432 MHz are more favorabl e
for this duct, but 6 meters experiences it
occasionally as well.

I visited southern Californi a in May of
1992, and at that time the local s reported
such an opening into Hawaii on 6 meters.
It is possible that if there was a sporadic
E opening occ urring on 6 meters into
southern California at the same time from
Midwest stations, that stat ions from the
Midwest could work into Hawaii !

likelihood of tropo activity farth er south
than southern Florida.

One of the problems rega rding tropo
paths in general is they often may be sub
jected to high amounts of fad ing, partie
ularly on band s such as 6 meters. Havin g
participated in the recent ARRL 10 Meter
Contest durin g which there was not a lot
of skip activity but a moderate amount of
trop o path s, signa ls were moderatel y
strong for five to ten seco nds at a time
before fadin g. Indeed , I generally have
found that when tropo ducts occ urred in
the past, the higher VHF bands such as
144and 432 MHz seem to have better sig
nal qualit y co mpared to 6 meters.
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day are ge nerally more co nducive to
tropo paths Gust like earl y morning, as
well). Again, these obse rvations do not
represent conclusive result s, but are ju st
some suspicions that a combination mode
of the two phenomena may be at work .

The plottin g of such a potenti al path is
shown in figure 2. For thi s particular
example, I ass umed a normal 6-meter
sporadic-E path reaching southern Flor
ida and covering a distance of 1300
miles. I then went with the great possi
bility of a trop o path bein g present from
southe rn Florida over the waters into
Cuba to cov er the additional 200 to 300
miles or so. Whil e tropo paths are possi
ble at my end on 6 meters (where they
can extend into southern New Jersey), I
looked at the case where the path was on
the southern end because of the higher

covered by a single-hop or eve n double
hop spora dic-E link . With more observa
tions made by radio amateurs in this area
of the wor ld, it will be possible to identi
fy such eve nts.

It would be reasonable to assume that
such tropo-extensions would be more like
ly to occur over water paths and coastal
areas around land masses, where ducting
can occur from spring to the early fall.

Case Study # 1
50-MHz Sporadic-E
plus Tropo into Cuba

Over the 15 yea rs that I have observed
sporadic-E on 6 meters, one of the path s
I have noted is from my location on Long
Island , New York towards the south, into
the state of Flor ida. It is not uncommon
for me to be able to work into southern
Florida several times during each sum
mer season by single-hop sporadic-E.

Wh at I have found a bit less co mmon
over the years, though, is my ability to
work Cuba on a reg ular basis during the
summer months. There typ icall y are
three to five active stations in Cuba, such
as C02KK, C020 J, C08DM, and
C08LY. In reviewing past obse rvations
in working these stations, I found that
typica lly signals were at best moderately
strong, and I usually worked them durin g
the late af ternoo n into the eve ning hours.
Both of these fac ts may be relevant ,
because a combination sporadic-E/tropo
eve nt might not necessarily have the best
signal strength, and the later hours of the
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I had furt her discussions abo ut this
trop o path occ urr ing on 6 meters with
Gordon West, WB6NOA, who has fre
quentl y observed this path from the
southern California area on 144 MHz and
higher. One of the prob lems Gordon
pointed out is the fact that there is not a
6-meter beacon on Hawaii; there are 144
and 432- MHz beacons that are spotted by
California hams when this path occ urs.
Gordon also noted (and there is informa
tion on the internet) that FM broadcasts
are heard on both ends of the path, so with
the FM band beginning at 88 MHz, it
would not be unreasonable to assume that
6-meter signals are likely as well.

One wonders whether a sporadic-E
opening could tie into this link durin g
those very rare 6-meter openings into
Hawaii from the northeast US during the
summer month s. Th e prob ability of
triple- and quadruple-h op sporadic-E
becomes less likely, but not impossible,
for a path between the North east and
Hawaii. The tropo path (which already
covers over 2000 miles) linked to single
hop and double-hop sporadic-E would be
a more likely scenario. It would be inter
esting to see what 6-meter contacts into
Hawaii have been made over the years
during the summer from both the Mid
west and the Northeast.

Case Study #3
144-MHz Sporadic-E
plus Tropo link in Europe

This is a case study involving a possi
ble tropo link with a 2-meter sporadic-E
opening that occ urred in Europe in May
2003 as reported by Volker Grassmann ,
DF5AI, and Udo Langenohl , DK5Y A,
in the article "Very Long Distance
Propagat ion in the 144 MHz Band" (go
to: <http://www.df5 ai.net!ArticlesDLI
VLDP_EA8 .pdf>.

Thi s article poin ts out a case in which
a trop o path from the Canary Islands into
the Portugal/Spain area occ urred at the
same time as a sporadic-E opening be
tween Portugal/Spain and ce ntra l
Europ e on 144 MH z on May 20, 2003 .
The article states that the Canary Island
path into the Iberian Peninsu la is an
occasional trop o path that occurs ove r
the Atlantic Ocean during the summer
months, and on thi s part icular dat e it
link ed up with what appeared to be a
sporadic-E opening. Apparently, it
allowed many 144-MHz QSOs into ce n
tral Euro pe . Please review this excellent
article for the var ious map s and plots

www.cq-vhf.com

that were recorded . Thi s parti cular event
was ve ry well plott ed becau se of the
large number of Euro pean stations that
caught the opening.

It would be very rare, but not impossi
ble, for this type of combination (spo
radic-E plus tropo) to occur on 144 MHz
in the US. This is because 144-MHz spo
radic-E events are very rare here in the US.
They may appear once or twice in a sum
mer seaso n during intense periods of ion
ization of sporadic-E formations in the E
layer. Such an eve nt was captured in
Europe becau se 144-MHz sporadic-E
appears to occur there a few more times
during the summer seaso n than in the US,
and because of the large number of active
hams on 144 MHz in Europe. One can
argue whether there are more active hams
on 144 MHz in Europe than in the US, but
regular monitorin g of the 144.200-MHz
frequency in the US shows a significant
lack of activity, making it harder to cap
ture a sporadic-E event.

Based on previous articles and reports,
an area of the world that sees moderate
levels of 144-MHz sporadic-E activity is
Japan . Since Japan is surro unded by
water, there most likely also would be
some tropo paths that exist that could link
to sporadic-E. The prob lem becom es the
great lack of VHF activity in the coun
tries that surround Japan. At best, an SWL
on the FM broadcast band could provide
some inform ation in this regard.

The same is true for the New Zealand/
Austra lia area. Hams have record ed
many long-di stance contacts on 6 meters,
144 MHz, and 432 MHz where tropo
see ms to be the prim ary mode and spo
radic-E events could be at play on occa
sion for the lower VHF frequ encie s.

Summary
Why is this phenomenon so important

to understand ? Whil e the occurrence of
tropo ducting is one of the easie r VHF
modes to predict, it also has its nuances,
as described in this article. It would seem
likely that it must be in play when certain
paths occ ur on 6 meters, and as described
in the last case study, on rare occas ions
on 2 meters. Aga in, increased activity on
the VHF bands would help capture more
of these events when they happen. A key
component of this is the use of internet
spotting and alerts.

I will continue to revisit this subject in
the future with the hope of gaining addi
tiona l obser vations, and I welcome hear
ing from VHF opera tors in different parts
of the US and the world with regard to
their observations.

Patented device for handheld radios.
It gives an increase in transmitted
energy and sensitivity of 800% or more.
Keep it in your pocket until you need it!

Ideal for emergency communication!

Available through both websites ...
read reviews

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

http://www.universal-radio.com/calalog!hamanlhl/2714.hlml

Microsec R&D Inc.
Victoria B.C. Canada

Radio Setup Guides
Short Form Guides For:

Kenwood, Icom, Yaesu ,
Elecraft and Ten-Tec Radios

Compl ete line of
Leather & Neoprene
Rad io Gloves an d
Pouch es for HT's and
othe r radios.

Universal HT Desk Stand
Heavy Duly Steel Construction
Adjustab le to fit most all HT's

Nifty! Ham Accessories
1601 Donalor Drive . Escondido, CA 92027

(760) 781 -5522 • www.niftyaccessories.com
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KENWOOD TM-D700A
Mobile 2m /70cm FM XCVR
With Built -In TNC, Separate
Front Control Panel, CTCSS
Encode/Decode, 200 Memory
Channels , and Much More!
CALLFORYOUR LOW PRICE!

KENWOOD

YOUR nUMBER FOR SAVinGS (800) 272-3487
• Great Gear
• Great Deals
• Great Service
• Free UPS S/H!*
*On all radio orders shipped
within the contiguous USA.

Alfa-Spid • Alpha-Delta. Ameritron • ARRL • Astron • Bencher- Butternut· Cal-Av • Cornet- Cushcrah
• Daiwa • Diamond· Force 12 • Gap· Glen Martin- Hustler· Hygain • Icom • Kantronics • Kenwood
•Lakevie~. Larsen- LOGEI~ctroni~s. M2· MFJ·Mirage· Palstar- Polyphaser- Phillystran- Rohn-Tex-Com
•Times Microwave- Unadilla- UniversalTower- USTower- Van Gorden- Vectronics •Vibroplex •Yaesu

~

-~I .- -: . ~ .
~ ":'\" -:-.. _ -"""'. -e

o ---

-- ..... - . - ... -
-- -
~

o -------.. ..

o
ICOM

ICOM IC-756PROIII
Competition Class Perfor
mance. All Mode HF/6m XCVR,
Big 5" Color TFT-LCD Display
with Bandscope, 32-Bit DSP,
Auto Tuner, and Much More!
NEW $300 ICOM COUPON!

ICOM IC-7800
Serious World Class Perfor 
mance. All Mode HF/6m XCVR,
Massive 7" Color TFT-LCD Dis
play w ith Bandscope Function,
32-Bit DS?, AutomaticTuner, 20
Watts Output, CW & SSB Memo
ry Keyers, and Much More!
CALL FOR YOUR LOW PRICE!

ICOM IC-7000
Mobile All Mode HF/6m/
2m/70cm XCVR, 2.5" TFT
LCD Color Display, DS?, Voice
Synthesizer, and Much More!
NEW $200 ICOM COUPON!

TH-F6A
Hand Held 2m /220/
70cm Triband FM
HT, Backlit DTMF
Keypad, Extended
Receive, CTCSS Tone
Encode/Decode, 435
Memories, Li-Ion Bat
tery Pack, and More!
GREAT LOW PRICE!

ICOM IC-T90A
Hand Held 6m /2m/
70cm FM XCVR, Back
lit Keypad, Extended
RX (500 kHz-999
MHz), CTCSS Tone En
code/Decode/Scan ,
555 Memories, l.i-lon
Battery, and More!
GREAT LOW PRICE!

TH-D7AG
Hand Held 2m/70cm
HT With Built-In TNC,
Exte nded Receive, CTC-
SS Encode/Decode, 200
Memory Channe ls, Ni
Cad Battery, and More!
CALLFORYOUR PRICE!

ICOM IC-91 AD
Hand Held 2m/70cm
D-Star XCVR, Backlit
Keypad, Extended RX
(500 kHz-999 MHz),
CTCSS Tone Encode/
Decode/ Scan, Over
1300 Memories, Li-Ion
Battery, and More!
GREAT LOW PRICE!
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KENWOOD

KENWOOD TS-570SG
Mobile Performance, All Mode
HF/6m, Auto Tuner, CW Keyer,
Built-In DS?, (TCSS Encode,
Built-In PCInterface, and More!
NEW $50 KENWOOD COUPON!

KENWOOD TS-480SAT
Mobile Performance, All Mode
HF/6m, Auto Tuner, Separate
Front Control Panel, 16-Bit DS?,
CTCSS Encode/Decode, Mo re!
NEW$180KENWOODCOUPON!

KENWOOD TS-2000
Huge Band Coverage, All Mode
HF/6ml2ml70cm, Auto Tuner,
CW Memory Keyer, Dual RX,
Dual DS?, Built-In 1200/9600
bps TNC,TCXO, and Much More!
NEW $80 KENWOOD COUPON!

KENWOOD TM-271 A
Mobile 2m FM XCVR. 60
Watts, CTCSS Tone Encode/
Decode, 200 Memories, More!
CALLFORYOUR LOW PRICE!

ICOM IC-V8000
Mobile2mFMXCVR,75Watts,
CTCSS Tone Encode/Decode/
Scan, 200 Memories, More!
CALLFORYOUR LOW PRICE!

o
ICOM

ICOM IC-208H
Mobile 2m/70cm FM XCVR,
Data Jack, Extended RX,
CTCSS Tone Encode/Decode/
Scan, DTCS Encode/Decode,
500 Memory Channels, More !
NEW $20 ICOM COUPON!



MASERIES
Neighbor Friendlif
Design offers a flag 
pole-like appearance,
while supporting an
tenna loads up to 2:~

square feet. Models
range from 40-85 feet
in height and come
with a hand winch an
house bracket. Option
al self supp orting bas
es are also available.

TOWER EXPERTS
We Ain't Braggin~..
But we've help ed so
many Hams order Uc:'
Towers over the years
tha t we've become
the US Tower experts .
Please call for help se
lecting the perfect U~;

Tower for your QTH!

B-26 SERIES
Medium Duty Alumi·
num Self Supporting.
Towers. Thirteen models
range from 30-90 feet
and support up to 34.5 sq.
ft. of antennawind load.
CALL FORMORE INFO!

B-30 SERIES
Heavy Duty Aluminum
SelfSupportingTowers.
Nineteen models range
from 40-100 feet, and
support up to 34.5sq. ft.
of antenna wind load.
CALL FORMORE INFO!

B-18 SERIES
Light Duty Aluminurr:
Self Supporting Towers.
Five models range from
30-50 feet in height,
and supp ort up to 12
sq. ft . of anten na load.
CALL FORMORE INFO!

Yaesu
G-l000DXA

ANTENNA ROTATORS
Alfa-Spid, RAK $979
Alfa-Spid, Big RAK $1429
Hygain, Ham-IV $499
Hygain, Ham-V $849
Hygain, T2X $S69
Hygain, T2X Digital $929
Hygain, HDR-300A $1269
M2,OR-2800PX $1379
Yaesu, G-4S0A $249
YaesuG-SSO $299
Yaesu,G-800SA $329
Yaesu,G-800DXA $409
Yaesu, G-1OOODXA $499
Yaesu,G-2800DXA $1089
YaesuG-SSOO $S99
ROTOR CABLEIN STOCK, CALL!

M2 KT-34M2
Four element, short boom
triband beam is long on perfor
mance! Rugged design with all
stainless steel hardware offers
broad gain, high F/B ratio, and flat
match. Supplied with broadband
ferrite balun rated at 3000Watts.
CALL FOR M2 ANTENNAS!

HYGAIN TH-3MK4
Three element triband beam
designed for broadband per
formance. Rugged construc 
tion and all stainless steel hard
ware for long term reliability.
CALL FOR MORE HYGAIN!

CUSHCRAFT A3S
Three element triband beam
with optional 30/40m kit. Com
pact yet rugged design with all
stainless steel hardware. Perfect
for limi ted space application.
CALL FOR MORE CUSHCRAFT!

BUTTERNUT HF-5B
Lightweight five band Butterfly
antenna. Small enough to turn
with aTV rotor-perfect for por
table or limited space operation
or for deed restricted stations .
CALL FOR MORE BUTTERNUT!

YAESU FT-857D
Mobile All Mode HF/6m/2m/
70cm XCVR, Built -In DSp, Built
In CTCSS Encode/Decode, CW
Memory Keyer, and Much More!
NEW $SO YAESU COUPON!
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mORE DEALS THAn YOU CAn SHAKE ASTICK AT!

YAESU

YAESU FT-DX9000D
Serious World Class Perfor
mance. All Mode HF/6m XCVR,
Massive 6.5" Color TFT-LCD Dis
play with Bandscope, 32-Bit
Digital Signal Processor, Auto 
matic Antenna Tuner, 200 Watt
Output, and so Much More!
CALL FOR YOUR BEST PRICE!

YAESU FT-2000D
Competition Class Perfor
mance. All Mode HF/6m XCVR,
32-Bit DSp, Automati cTuner, CW
& SSB Memory Keyers, 200 Watt
RF Output, and Much More!
NEW $200 YAESU COUPON!

Alfa-Spid • Alpha-Delta. Ameritron • ARRL • Astron • Bencher- Butternut· Cal-Av • Comet· Cushcraft
• Daiwa • Diamond· Force 12 • Gap· Glen Martin· Hustler- Hygain • lcom • Kantronics • Kenwood
•Lakeview -Larsen- LOGElectronics- M2· MFJ·Mirage· Palstar- Polyphaser- PhiIIystran• Rohn-Tex-Corn
•Times Microwave· Unadilla- Universal Tower- USTower- Van Gorden- Vectronics· Vibroplex • Yaesu



Non-Noodling Rover Masts
Whether it 's via rover operation or supplying emergency communications, the
portable station operator often finds it difficult to reliably erect an antenna up
more than about 15 feet. Here WB6NOA reviews the BlueSky Lite mast for its
ability to fill the height needs of rover operators as well as portable emergency
communicators.

By Gordon West,* WB6NOA

Photo A. Tom Mackay, W6WC, prepares to assemble the BlueSky Lite mast for a
southern California 2007 Field Day operation. (WB6NOA photo)

H
am radio operators know all too
well the word "noodle"-the un
predi ctable , unsteady bowing of

light-weight mast sections. As VHF and
UHF rover operators are aware, getti ng
your ante nnas higher than the loca l scrub
like ly requires non-noodling, stout mast
sections capable of supporting even a
rotor on top.

"We had our long boomers up and play
ing at 40 feet with absolutely no
nood ling," comments Bill Alber,
WA6CAX, referring to the BlueSky Lite
mast sys tem (http://www.BlueSkyLite.
com) available from W4RT Electronics
(http://www.W4RT.com). Barry John
son, W4WB , of W4RT Electronics, was
so impressed with these made-in-the 
USA mast systems from BlueLite that he
brought them in for distribut ion at W4RT.

The blue anodized-aluminu m mast sys
tems are manufactured in Florida, origi 
nally intended for the public-safety mar
ket after a hurricane or tornado has ripped
thro ugh town . The quickly deployable
system is "ready to roll," in a profe ssion
al-looking 54" x 14" x 14" three-wheel
carry bag with fiberglass runner s to slide
easily into a pickup truck . During a recent
Field Day, preceded by the ARRL June
VHF QSO Party, we deplo yed the mast
system to support everything from a Hi
Q motorized dipole system; followed by
a pair of stacked boomers, includ ing rota
tor; and finally tested with a Hex beam
covering 6 through 20 meters.

For one test , during the VHF QSO
Party , we compared mast rigidity of two
30-foot mast systems, supporting Chip ,
K7JA ' s homebrew copper-water-pipe 6
meter beam. With conventional mast
materials, numerous sections of guy rope
were required to keep Chip ' s beam

*CQ VHF Features Editor, 2414 College Dr.,
Costa Mesa, CA 92626
e-mail: <wbtmoatiscq-vhf.com»
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steady . With the BlueSk y Lite 30-foot
mast kit, only a single set of (supplied)
guy rope s to the included guy ring was
necessary to keep this OX homebrew big
gie aloft.

Th e BlueSk y Lite 30-foo t mast kit
includes the foll owing components,
compartmentalized in the hea vy-dut y
Cordura® rollin g bag:

• Seven blue anodi zed-aluminum mast
sections, 2.75 -inch 00, 48 inches tall ,
predrilled for locking pins (supplied)

• Complete UV-resistant black guy
rope sys tem, with co llars and profes
sional ground stakes

• Two-pound hammer for the ground
stake task

• Pre-mount top -section antenna pole,
24 inches, with generic antenna mount
ing plate (see para graph after list)

• Base plate for ground mo unting,
including base plate stakes and the 2-lb .
hamm er

• Lock -hit ch pins for securing poles
together

• Lock-hitch pin s for securing gu y
rings

• Detail ed instruction manu al
• Optional trailer-hitch mount and mast

adapt er

The top-mount flat mounting plate has
been pre-drilled to accept an electric rota
tor asse mbly (flat), or to accommodate
nearly any configuration of U-bo lts to

Visit Our Web Site



Photo B. The BlueSky Lite mast sections slip together and lock
in place in seconds. (WB6NOA photo)

secure a beam or horizontal mast section for a pair of VHF/UHF
phased beam s. There are so many holes in the supplied top plate
that there is little chance you would eve r need to drill any more
for almost any type of rotor or U-bolt

Each blue anodized-aluminum mast sec tion slips and inter
locks into the next section so they won 't turn within eac h other.
You can use as few or as many of the sections as you need to
get your VHF/UHF antennas up in the air when operating rover.

"We have seen ham radio operators confi gure the antenna to
30 feet with more than 20 lbs. of antennas and the rotator on
top ," adds Scott Vanover , of BlueSk y Mast, Inc. , parent com
pany of BlueSky Lite, LLC.

The sturdy ground plate, with the supplied gro und stakes,
keeps the base from jumping out of position, but allows the base
to hinge the masts up. For rovers, you may wish to order the
optional trailer -hitch asse mbly, which would allow the mast sec
tions to simply slip in and secure.

" I like the BlueSk y Lite with the optional tra iler-hit ch mount
on my Blazer and my Hex-Pac (www . Hex beam.com). wh ich
allows me to put toge ther a monoband Hex beam in 10 to 15
minutes, covering any band from 6 meters through 20 meters,"
co mments Barry John son , W4WB .

"The 20-meter beam weighs ju st over 7 lbs., and I can get it
up in the air with the trailer-hitch BlueSk y Lite mast system all
by myself. Now I will be more willing to visit the in-laws,"
adds Barry.

In looking ove r the co mplete mast system, it look s as if
BlueSk y Lite is meant to replace the co mmon, heavy, gree n,

www.cq-vhf.com

Photo C. This heavy-weight homebrew 6-meter beam "noo
dled " on a conventional mast but stayed steady on top of the
BlueSky Lite mast. (WB6NOA photo)

Photo D. The sturdy mast bag rolls easily on the oversi ze
wheels. (WB6NOA photo)

military mast sect ions . If you have worked with those military
mast sections, you will appreciate the precision of matching
and connec ting these anodized alumi num mast sections and dis
connecting them without jammi ng. Also, of course, like their
military heavy mast counterparts, BlueSky won't noodle!

"S ince 9/ I I and Katrina, it has become apparent that mobile
solutions are needed for mast dep loyment, not j ust at the mili
tary level but at all levels, including state and local gove rnment,
FEMA, Red Cross, and amateur radio," comments Sco tt
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Photo E. BlueSky Lite 3D-ft. antenna mast
kit as it comes fro m the manufacturer.
... (BlueSky Lite photo)

Photo F. The safe ty-wire locking pin keeps
the interlocking poles safe ly together.

(BlueSky Lite photo) t

Photo G. BlueSky Lite universal antenna mounting plate holds
a ground-plane antenna in place. (BlucSky Lite photo)

Vanover, of BlueSky. "Our B1 ueSky Ute masts were deve l
oped to bridge the gap that exists between military requ ire
ments, and commercial budgets by offeri ng an eco nomical mast
to support the commercial needs of light duty portab le anten
na applications."

" I figured the mast would support the Hex beam, and prob
ably the Yaesu 0-1000 DXA rotor mounted at the top of the
mast, with everything weighing around 70 Ibs., and was qu ite
surprised that it went up as easily as I had hoped," says Barry,
W4WB. This larger-than-usual assembly of the 40-ft. diame
ter Hex beam up 50 feet took 12 people but on ly 15 minutes to
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Photo H. The base plate of the BlueSky Lite antenna mast.
(BlueSky Lite photo)

get it up in the air. Barry' s K4BFT team made almost 1100
QSOs on 40 meters SSB durin g Field Day, an impressive sco re
for using an antenn a that went up so quickl y from scratch, thanks
to the aluminum masting.

The sugges ted retail price of the B1ueSk y Lite 30-ft. com
mercial/amateur radio mast system is $795, and this includes
the sturdy triple-wheel bag for easy tran sport. Total weight is
58 Ibs., but once you roll it out of the back of the pickup, one
person can eas ily bring the mast system ove r rough ground into
position for setup. This system is a keeper non-noodler for the
serio us VHF/UHF rover.

Visit Our Web Site

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



By Joe Moell,* K0QV

HOMING IN
Radio Direction Finding for Fun and Public Service

Sam Vigil, WA6NG H (left), with the crew chiefof the helicopter
team that used RDF to help find a missing Alzheimer's patient

in December. (Photo courtesy of Sam Vigil, WA6NGH)

"As we tried to re-acquire the signal, we got a radio call that
one of the ground team s was hearin g it wea kly to the north of
Santa Maria. We headed north across the river and immediate
ly picked it up. We were not able to see the biker, even with the
Night Sun searchlight and night -vision goggles. Nevertheless,
we were able to vector in the ground teams with our bearings.

"By then , the patient had reversed direction and was heading
south aga in toward the Santa Maria River. The river is pretty dry,
but we were concerned that if he went down into the riverbed,
the ground teams would have great diffi culty finding him safe
ly. Fortun ately, he was starting to slow down. At 10:38 PM, a
gro und team spotted him on a front age road next to Highway
10 I. He was in good shape, with mild dehydration , and was med
ically released to his wife that night. "

There is no que stion that RDF played a vital and possibly
lifesaving role in this rescue. By contrast, Sam tells of another
dementia victim in his area who wandered away in 2005 : 'T hat
subject was not wearing a wristband transmitter. It took three
days and two nights, over 120 searchers from four counti es, and
three helicopters. When found, he was near death from hypother
mia and dehydration."

The standard grou nd and airborne RDF antenna for Project
Life saver is a lightweight 3-element Yagi, but volunteers and
pilots agree that the 2-foot long elements of this antenna are
very awkward inside a helicopter. Externally mounting the Yagi
is not practical because anyone of a large number of aircraft
might be called for a search. Sam said, " In some jurisdictions,
they open the door and put the DFer out on the skid in a har
ness! The CHP is unwilling to do that."

WA6NGH got the idea of using a cubical quad, which at 215
MHz has square elements that are only about one foot on a side.
In addition , VHF transmitt er hunters have discovered that quads

*P.O. Box 2508, Full erton, CA 92837
e-mail: <kOov@ho11lingin .com >

RDF Protects Lives, Provides Fun,
and Promotes Goodwill

The San Luis Obi spo Project Lifesaver team was called into
actio n on Decemb er 10, 2007 to find a Pismo Beach man in the
first stage of Alzheimer's disease. "He is very fit physically,"
Sam wrote. "He has good long-term memory, but is deficient
in the short term . His wife reported him missing when she came
home from work at 5 PM."

Sam continued, "Eve and I responded with three other direc
tion finding teams, checking for his wristband signal on all streets
for a 2-mile radius. We knew that he was on a bike, but didn't
find out until about 30 minutes into the search that his range of
biking in the past has been from San Luis Obispo to Santa Maria ,
which is 35 miles! From past testing, we knew that the range of
the transmitters is only about a mile, so we needed air support.
Project Lifesaver normally utilizes California Highway Patrol
(CHP) or Vandenberg Air Force Base helicopters, but Santa
Barbara County came through first this time.

"Eve and I boarded at Oceano County Airpo rt at 9 PM. The
orders of Incident Commander Jon Wordsworth were for our
pilot to fly south to Santa Maria and work our way back north.
As soon as we crossed the Santa Maria River, I picked up a
wea k signal. For the next 20 minutes, we followed the biker
around the north side of town as we ca lled in the three grou nd
team s. Just as the first team got there, we had to leave to refu
el, which took about 15 minutes. When we got back over town,
the signal was gone!

RDF Rescues a Biker

"T hanks for all of the fun and experience that I have got
ten through Amateur Radio Direct ion Find ing
(ARDF). It really paid off this week !" That' s what

Sa m Vigil, WA6NGH, wrote in an e-mail that I received. He
was referrin g to the radio direction findin g (RDF) skills he
developed in recent years that made him a key player in find
ing a lost Alzheimer's patient. When persons with de mentia
wander away from home, most are recovered within two miles.
However, this 83-year-o ld victim traveled over 16 miles, but
I'm getting ahead of the story.

Sam and his wife Eve, KF6N EV, were among the firs t to vol
unteer when Project Lifesaver began in their area three years
ago. Abo ut 35 local citize ns with Alzheimer's disease and
developm ental disabilit ies are wea ring wristba nd transmitters
that can help searc hers qui ckly find them if they wander away
from home. Just like wildlife research radio tags, these trans
mitters emit 25- miIIiwa tt pulses at about I-second intervals on
individually ass igned frequencies near 2 I5 MH z.l Sam and oth
ers have spent many hours in trainin g to rapidly perform RDF
on these pulsed signals from the air and on foot.
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Eve Vigil, KF6NEV, gets airborne bearings with a home-built
2 15-MHz cubical quad. Compared to (Ill equivalent Yagi, she
fou nd that it is better perf orming and easier to lise in the

helicopter. (Photo courtesy of WA6NGH)

are less affected by nearby objec ts than equivalent Yagis. Sam
sca led down the 2-meter stiff-w ire quad design from my book?
and optimized the gamma match. "Now we can do dire ction
finding fro m the safety and relative comfort of the chopper's
back seat, shoo ting through the Plexiglas," Sam reported. "The
quad is not only eas ier to handl e, but its perform ance is better
than the Yagi."

Other ha ms invol ved in this searc h were, in alphabetica l
order, Mark Calcagno, KC6B AZ ; Anne Mari e Foster ,
KI6BM C; Claudia Hayner, KG6AKN ; Donald "Rusty" Hobb s,
N60CR; Beth Ries-Wordsworth, WD4NGU ; Dave Sm ee,
KG6TXN; and Jason Waddell , KF6BOP.

"You don' t have to be a ham to do Project Lifesaver track
ing," sa id Sa m. "So me are not. But I think that my ham back
gro und and most impor tantly my ARDF ex perience have made
a differe nce in my ability ." WA6N GH tried foxhunting for the
first time at the 2003 ARRL South western Division conve ntion
hunt that I put on in San Pedro, CA. After a few more local
eve nts, he en tered the 2004 USA ARDF Championships in
southern Ca liforn ia. He also took to the forest courses at the
2006 championships in North Carolina.

Project Lifesaver began in Virginia eight years ago and has
expa nded steadily ever since. In addition to the San Luis Obispo

group, I have heard from hams in Yamhill County, Oregon and
Elkhart County, Indiana who are using their RDF skills in the pro
gram. For more information about Project Lifesaver in California,
conta ct Jon Wordsworth, the State Coordinator.I Elsewhere in
the USA, visit the Project Lifesaver International web site."

Lessons from the Ukraine
It isn 't often that I get to spend an evening combining two of

my favorites pastimes-ARDF and fine music. When Marvin
John ston , KE6HTS , e- mailed me to invite my wife April,
WA60PS, and me to meet Igor Lazarev, US0VA, we already
had plans to get together with two other hams at a Chri stmas con
cert in Pasadena . We invited Mar vin and Igor to join us at the
evening event and they accepted.

In five vehicl es, we all converged on the Pasadena church
just in time, including Igor , who had success fully followed our
directions from the Los Angeles airport with neith er a ham tran s
ce iver nor a ce ll phone. After the concert , Igor and the group
were treated to a tour of the inner workings of a pipe organ and
a visit to a satellite earth station in Burb ank , all while chatting
about ARDF in our respecti ve countries. It was international
goodwill at its fines t through amateur radio .

US0 VA is an orthopedic scientist. His expertise is in the treat
ment of patients recoverin g from disease and traum a to mu s
cles, bones, tissues, and nerves. Th e equiva lent medic al spe
cialty in the USA is physiatry. With this background, Igor wa s
an exce llent choice to be the primary physician for the 23-mem
ber Ukra inian ARDF team . His wife Nataliya, who could not
go on this brief trip to the USA , is a gyneco log ist who handles
medical issue s of the girls and wom en on the team.

Marvin and I peppered Igor with questions to help us under
stand the constant superiority of the Ukraini an ARDF program.
Apr il, who has been the Field Medi c for recent USA champi
onship s, wanted to know all about treatm ent of sports injuries
during training and competit ions in Euro pe. Another topic was
the difficulty of obtaining visas for some countries' visitors to
ARDF eve nts in the USA.

The Ukraine is the seco nd largest country in Europe, approx
imately the size of Arizona and New Mexico combined, with
46- million inhabit ant s. When the first Ukrainian ARDF events
were held near Kiev in 1957, Nikita Khru shchev was at the
height of his power and this region was part of the USSR. In
those days, intern ational-rul es radio-orienteering was strictly a

Igor Lararev, USlJVA (left) ofthe Ukraine and Marvin Johnston,
KE6HTS. get a satellite uplink station tour fro m Christie

Edinger, KlJlU. (Photo by Joe Moell, KlJOV)
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The Ukraine celebrated 50 years of ARDF participation last
year with a spec ial event station and an award fo r working

radiosport participants on the air. (Courtesy KARL)
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LCOME
2001

Serhiy Zarubin ofthe Ukraine won a gold
and a silver medal at the USA ARDF
Championships in 2001. He took the mic
at the awards ceremony to thank allfor

their hospitality. (Photo by K130V)

European sport, closely tied to the mili
tary and government schools in Soviet
countries. The USSR was always near the
top of the medal co unt at the World
Championships.

With the breakup of the Soviet Unio n,
the Ukrai ne became an independ ent
republic in 1991 . Former Soviet countries
then began co mpeting aga inst one anoth
er at ARDF contests, where Ukrainians
were and co ntinue to be in the top tier. At
the most rece nt World Championships in
2006, Ukrai nians took home 15 medals,
including seven go ld. At least one
Ukra inian finished in the top five in every
age/ge nder category on 80 meters, and in
all but one category on 2 meters.

Serhiy Zarubin and Volody myr
Griedov, UT5UAZ, of the Ukra inian
ARDF team came to the USA in 200 1 to
co mpete as visitors in the First USA
ARDF Championships in Albuquerqu e,
New Mexico. They took first and seco nd
place overa ll in their age category on both
2 meters and 80 meters. Serhi y complet
ed the 80-meter five- fox hunt in less than
37 minutes, setting a USA Champi on
ships course record that has not been
broken since.

What are the reasons for the Ukrai n
ians ' succes s? First and foremost is con
stant training. As soo n as the snow clears,
regular local eve nts begin all over the
country. Competitors measure their skills
agai nst one anot her week ly through the
spring and summer. Second , the old ties
to the country's schoo ls and consc rip
tio n-based military rem ain stro ng. For
those in the mili tary, there is ex tra incen
tive to do well.

The Ukrai ne's national championships
select the best foxtailers in each age/gen
der ca tegory, who recei ve additional
training and medical support as they pre-

www.cq-vhf.com

pare and travel togeth er to the World
Champi onships. National fundin g to sup
port Ukrai nian ARDF is down markedly
fro m yea rs past, but a stro ng program
continues with volunteer support.

Sta teside hams can't emulate the con
centrate d national training reg imen of the
Ukra inians, because the continental USA
is 16 times larger and travel cos ts would
be prohi bitive. Our once-a-year champi
onships have draw n radios port enthusi
asts from Santa Barb ara to Boston and
Sea ttle to Daytona. We need concentrat
ed trainin g in all those co mmunities and
elsew here in our country. You can get
involved by orga nizing ARDF classes
and practice sess ions in your ow n area,
as well as by promotin g the sport to your
local ham clubs, schoo ls, and Scouts.

Like our ARDF nati onal champi
onships, the Ukrainian nationals are open
to all. Igor wants states ide radio-orien
teers to visit his co untry this spring.
Ukrai nian championships will be at the
end of April and beginn ing of May.
Besides learn ing and competing, you can
take tours of the country, including a visit
to the infamous Chemobyl reactor site on
the Belarus border.

An Invitation to Texas
In the last issue of CQ VHF, I reca lled

the fun and excitement of the USA's sev
enth national ARDF champio nships. If
that made you resolve to atte nd this year's
championships, you ca n start making
plans now. Your destin ation will be
Austin, where the Texas ARDF gro up
and the Houston Orient eerin g Club
(HOC) will set foxtailing courses near the
I75-year-old town of Bastrop on the sec
ond weekend of May.

It' s hard for non-Texans to imag ine
pine forests anywhere but on the east
coas t of the Lone Star State. However,
Bastrop and Buescher State Parks, about
30 miles from Austin, are full of loblol
ly pines. You may hear them called the
Lost Pines, so named beca use the area is
over 150 miles from the large forests of
east Texas. You could choose to believe
the legend that ancie nt tribesmen took
seedlings westward with them to co mbat
homesickness, or you could trust the sci
en tis ts who say these pines are there
beca use of glacial activity. Pollen stud
ies show that they sta rted growing in
Bastrop County about 18,000 years ago .

Thi s is rolling terrain , with much less
elevat ion change than last yea r's moun 
tain sites near Lake Tahoe . Besides pines,
the parks feature unusual ferns and fungi.
You might encounter a deer, raccoon, or
armadillo between the radio foxes . You

will definitely hear and see bird s, becau se
ove r 250 winged species have been doc
umented there. Ifrunning with radios and
co mmuning with nature isn ' t enough for
you, there is an 18-hole go lf co urse in
Bastrop Park.

Bastrop Park also has small ponds that
are home to the endangered Houston
Toad. You may not see these 3-inch crit
ter s, because they have evolve d co l
ora tion and a rough skin for pro tection
from predators. Despite the camouflage,
their numb ers are dwindl ing. There are
probabl y less than 4000 adults of the
spec ies left in the world, so large areas of
the park are closed during the February
through Apri l matin g season. That is why
the championships are takin g place on the
second wee kend of May. The toad clo
sure is ove r by then, and it's not yet too
hot for co mfort.

HOC has produced exce llent orienteer
ing maps that will be used for this event.
Bastrop Park is so popular for map-and
com pass fun that HOC has placed about
100 permanent wooden markers through
out. Visitors can try their hand at classic
orienteering on any day that the park is
open . However, if you plan to com pete
there in May, don't do it yet. Bastrop and
Buescher parks are currently under
embargo for ARDF competitors. That
means that you are not permitted to go into
these woods in advance to get the "lay of
the land." The goa l of the embargo is for
everyone at the 2008 championships to
experience the park as a newcomer, with
no unfair adva ntage of familiarity.

To give participants the option to get
home in time for Mother ' s Day, this year ' s
USA championships will be Thursday,
Friday, and Saturday. May 8 will be arrival
and equ ipment testing day, with a few 2-

Wet but happy, here's Ken Harker,
WM5R, of Texas near the end of his
bronze-meda l-winning 2-meter run in the
rain at the 2006 USA ARDF Cham
pionships in North Carolina. This year,
he and his wife Jen, W5JEN, are co-chairs
of the USA ARDF Championships in

Texas. (Photo K130V)
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1. For more on small pulsed transmitters and receiver s in the 200-MHz region, see "Homin g In" in
the Spring 2006 issue of CQ VHF.

2. Moell and Curlee. Transmitter Huntin g - Radio Direction Findin g Simplified. Chapter 4 .
Information at <http://members.aol.com/hominginrrHRDFSinfo.html>.

3. <esgo@ aol.com>
4. <http://www.projec tlifesaver.org>
5. <http://www.texasardf.org/usa2008/>
6. <http://www.homingin.com>
7. <ve7bfK@ rac.ca>
8. <wb6byu@arrl.net>
9. See " Homing In" in the Fall 2006 issue of CQVHF.

On her way to a gold medal, Jen Harker,
W5JEN. headsout the 2-meterstarting cor
ridor in North Carolina during the 2006
USA Championships. (Photo by KeOV)

In September 2006, Nadia Scharlau of
North Carolina was thefirst American to
win a medal at the ARDF World Cham
pionships. (Photo by Richard Thompson,

WA6NOL)

meter and 80-meter transmitters on the air
near event headqu arters. There will also
be a get-acquainted meeting and drawing
for starting order. The 2-meter conte st will
be Friday mornin g, with competitors start
ing in small groups made up of different
age/gender categories, in the drawn order.

The 80-meter event will be Saturday
morning with starts in reverse order, high
est numbers first. After everyone returns
from the woods and the results are tallied,
medals will be presented.

Organi zing co-chairs for the 2008 USA
Championships are Kenneth and Jennifer
Harker, WM5R and W5JEN, respecti ve
ly. They competed at the USA Cham
pion ships in 200 3, 2005 , 2006, and 2007 .
Each won medal s on both bands at the
2007 USA ARDF and IARU Region 2
Championships near South Lake Tahoe.
Ken and Jen organized the first Texas
ARDF Championships in October 2005.

It will be easy to fly to the 2008 USA
Championships, thanks to the new

Austin-Bergs trom Intern ational Airport
(lATA code AUS). It is 25 miles from the
park and provides non-stop service from
46 airpo rts aro und the country . AUS was
proclaimed the best domestic airport in
North America for 2006 by Airports
Council International.

Registration for the 2008 USA cham
pionships should be open by the time this
issue reaches you. The Texas ARDF
website> is the place to go for detailed
schedules, frequencies, lodging informa
tion , and registrat ion forms.

As always, the USA ARDF Cham
pionships will be open to anyone of any
age who can safe ly navigate the woods.
A ham radio license is not required, but
it grea tly adds to the fun. Each person
co mpetes as an ind ividu al ; there is no
teamin g or hum an assis tance allowed on
the cou rses. GPS help isn't allowed
either ! Also, of co urse, you can' t use
wheeled conveyances .

You are responsible for providing your
own RDF gear. If you inquire ahead of
time, you will probably find equipment
that can be loaned to you. Only non-radi
ating receivers are permitted . Trans
mitting on the course is forbidden, except
in an emergency.

If you have never particip ated in an
intern ational -rul es tran smitter hunt , be
sure to read up on the spo rt in past issues
of CQ VHF and at my website.? You will
find the basics, rules, signal parameters,
and equipment ideas, and you can deter
mine your ow n age category. Be sure to
look ove r the photos from our champi
onships of previous yea rs to see what the
well-dressed radio-orienteer wears.

By happy coincidence , part of this eve nt
will take place during the CQ Worldwide
Foxhuntin g Weekend . Even if you can' t
travel to Texas, be sure to arrange some
foxhuntin g fun in your home town on that
weekend and send the results to me for an
upcoming article in CQ magazi ne.

From Austin to Seoul
As in previous eve n-numbere d years,

the USA ARDF Championships are tak
ing place in the spring so that part icipants

Notes

can qualify for the USA ' s World Cha m
pionship s team . Thi s year' s team posi
tions will be offered to best performers in
eac h age/ge nder catego ry at the upcom
ing Texas eve nt and last September ' s
eve nt near Lake Tahoe. Only three per
sons per ca tego ry may be on a nation' s
team. Team members will travel to South
Korea for the 14th World Championshi ps
of ARDF from September 2-7.

Thi s is the first time that the Korean
Amateur Radi o League (KARL) has
hosted the World Champion ship s, and!
it' s only the seco nd time that the World
Championships have taken place outside
Europe. KARL has selected forested sites
in the Gyeonggi province, about 30 miles
from Seou l. Participants will be housed'
in a nearb y resort hotel.

Afte r invitations to join Team USA are
extended to USA Champi onships win
ners, any rem ainin g position s are open.
However, individual applications direct 
ly to the Korean organizers are not per
mitted . Eac h country's team and visitor
roster must be submitted by its national
ARDF Coordinator.

An individu al entry fee ofUS$400cov
ers lodging and food for the entire World
Championships competition period plus
a sightsee ing day and souvenirs. Tea m
USA' s co mpetitors and visitors are
responsibl e for this fee plus their own
transportation to and from Seoul.

If you are interested in travelin g to the
2008 World Championships as a com
petitor or specta tor from the USA, please
contact me by e-mail or postal mail to the
addresses at the beginnin g of this colum n.
If you have not been on Team USA before,
include your full name, ca llsign, mailing
address, home phone number, and date of
birth. Canadia ns should contact Joe
Young VE7BFK.7Persons from any other
North or South American nation should
contact Dale Hunt, WB6BY U.8

At the last World Championships in
Bulgari a two years ago , the USA was
awarded its firs t medal.? Perh aps you
have what it takes to be our next medal 
ist. Start practicing and trainin g now. li
hope to see you at the USA champi
onships in May. 73, Joe , K00V
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IARU International Satellite
Forum Report

A frequency wish list and congestion on 2 meters were the main topics at
the IARU International Satellite Forum in 2007. Here is ZS6AKV's report.

By Hans van de Groenendaal, * ZS6AKV
IARU Satellite Adviser

The IARU International Satellite
forum meets annually to discuss
issues that are of relevance to the

amateur radio satellite fraternity and
informs the IARU Satellite Adviser on
items that should be brought to the atten
tion of the IARU Administrative Coun
cil. The forum is hosted in alternate years
in the USA as part of the AMSAT NA
Space Symposium and in the UK as part
of the AMSAT UK Sate llite Colloquium.

AMSAT NA hosted the forum at the
Pittsburgh Space Symposium in October
2007. The main topics of discussion were
a frequency wish list for future alloca
tions and congestion on the 2-metre band.

The IARU annually updates a wish list,
which the organization representing all
national amateur radio societies uses to
form the basis for its interaction with the
ITU and the World Radio Conferences.
For years, the international satellite com-

*P.O. Box 90438, Garsfontein 0042 , South
Africa
e-mail: <zs6akv@amsat.org>

munity has not produced any input for this
list. However, with many recent develop
ments, the AMSAT NA forum resolved
that a wish list should be developed and
submitted to the IARU for consideration.

After considerable debate, the follow
ing wish list was decided upon. Indi
vidual radio amateurs and AMSAT orga
nizations worldwide are asked to give
further input before a final list is submit
ted to the IARU Administrative Council.
AMSAT groups on the international list
will be canvassed. It will also be neces
sary to develop a set of justifications as
to why these additional or revised allo
cations are important for future develop
ment. Input and comments should be sent
to <zs6akv@amsat.org>.

The following are being put forth for
for consideration:

Congestion on 2 Meters
The worldwide band plan for satellite

operation is 145.800-146.000 MHz,
which simply is not enough to accom-

modate the many satellites being built.
A proposal "to permit satellites oper

ating in the Amateur Satellite Service
which incorporate linear transponders for
CW and SSB activities to use, on a non
exclusive basis, the section of the 2 metre
band 144.310-144.370 MHz for down
link (satellite to ground) mode only" had
been rejected at the IARU Region I
Interim Meeting in Vienna earlier in 2007 .

A further proposal is now on the table
for the IARU Region I Triennial Meeting
in Nov 2008 : "To permit satellites, oper
ating in the Amateur Satellite Service,
which incorporate "linear" transponders,
which are generally used for narrow band
non-channelized signals, to use, on a non
exclusive basis, the section of the 2 metre
band 144.005-144.045 MHz for downlink
(satellite to ground) mode only, by amend
ing the band plans in each IARU Region."

Before such a proposal can be brought
forth , it will be necessary to consult with
the EME (Earth-Moon-Earth) fraterni ty,
as it was an allocation used for EME, but
in general is no longer used today,

Band
50-5 1 MHz

438-440 MHz

1.240-1 .250 MHz

2.300-2.330 MHz

2.390- 2.400 MHz

3.400-3.4 10 MHz

5.650- 5.670 MHz

10 GHz

E-S is "Earth to Space"
S-E is "Space to Earth"

www.cq-vhf.com

Proposal
Seek new harmon ised Amate ur Satellite Service E-S and S-E
alloca tion for comm unication and propagation researc h
complementing existing Amateur Service requirements.

Extension to existing alloca tion E-S and S-E

E-S and S-E

E-S and S-E

E-S and S-E
Currently primary in USA 2 390 - 2 395 MHz and shared
Primary 2.395-2.400 MHz

E-S and S-E
Already available in Regions 2 and 3
This is an urgent request as current lack of alloca tion in Region I
is limitin g the use of this band .

E-S and S-E

Satellite Service requires 10 MHz alloca tion.
10.360-10.400 MHz and work towards 10.450-1 0.460 MHz
as Primary.

145.800-l46.000 MHz
Downlink Only

The presence of interfering non-ama
teur signals in the 145.80-146.00 MHz
part of this band in many parts of the
world is well documented. To prevent the
retransmission of interfering terrestrial
signals, satellites in the Amateur Sate llite
Service that plan to use the 2-metre ama
teur band for transponder operation are
encouraged to use this band for downlink
(satellite to ground) modes only, regard
less of modulation type.

It was further recommended that satel
lite bui lders consider 70 ern and higher
frequencies for further projects.

The next forum will be held in con
junction with the AMSAT UK Collo
quium in July 2008.
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SATELLITE SYSTEMS
For OSCAR

By Keith Pugh,* W5/U

SATtLLITtS
A rtifi cia lly Propagating
Sig na ls Throug h S pa c e

The New World of AMSAT

*3525 Willifred Drive. Fort Worth, TX 76133
e-mail: <w5ill@swbell.llet>

Return to High Earth Orbit Satellites
Since the demise of AO-40, amateur radio operators have

not had access to a HEO (High Earth Orbit) satellite and
much discussion has taken place bemoaning this fact.
Satellite builders in the various AMSATs have been trying
to fill this gap as quickly as possible, but this has not been
very fast. Most of the delay can be traced to one item
money (or the lack thereof). In this day and age there is "no
free launch," and the costs of designing, building, and tes t
ing continue to mount.

The Phase 3E program of AMSAT-DL is nearly ready to
launch after a long design effort, but no affordable launch
is currently available and funding for the AMSAT-DL lab
oratory has been curtailed. German funds may be avai lab le
soon, but they are contingent upon the status of the Phase 5
(Mars Orbiter) program. Meanwhile, AMSAT-NA and
AMSAT-UK have provided fund s to keep the laboratory
and design team together until the sate llite can be declared
"ready to launch" and be placed on the shelf unti l a lau nch
can be initiated.

The AMSAT-NA Eagle Project is proceeding along in spite
of some required re-design, but this is at a fair ly slow pace
largely due to weak funding . AMSAT-NA plans to continue
this project to completion, but greatly enhanced fund ing is
required for completion and launch. No firm , affordab le
launch opportunity for Eagle is available at this time.
Meanwhile, design, prototyping, and test ing contin ue in the
new AMSAT-NA laboratory and other locations. Clearly,
help is needed for this project to continue .

The timetables for Phase 3E and Eagle are uncertain until
funding and launch opportunities can be firmed up. Hopefully,
something will be found by the end of 2008 .

Enter "Phase 4 Lite"! At a small satellite conference last
summer, Lee McLamb, KU40S, learned of an opportunity to
partner with a major commercial satellite contractor for inte
gration and launch of satellite payloads uti lizing surplus
capacity that now exists in commercial programs. AMSA T
NA officials jumped on this opportunity, prepared proposals,
conducted talks, and have received the "go ahead" to announce

In the last issue of CQ VHF we reviewed satellite basics .
This time we will discuss the new world of AMSAT as
introduced at the 2007 AMSAT Space Symposium in

October 2007. Along with this comes the need for reinforce
ment of a "can do" atti tude for amateur radio satellites and
space programs.
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potential teaming with Intelsat for this effort. This could lead
to a ride(s) to geosynchronous orbit as well as other launch
opportunities for Phase 3 satellites such as Phase 3E and Eagle.
This opportunity is not for a "free launch," but it carries with
it the potential to interest larger funding sources for the effort
than AMSAT has been able to attrac t in the past . More details
will be provided about this later.

Phase 4 Lite
Phase 4 Lite would be a payload on board a geosynchronous

satellite that would provide 24/7 coverage to approximately
one-third of the Earth. It would utilize the Eagle communica
tions design to the greatest extent possible, but would not
require the overhead design of items such as power systems,
space frame, propulsion system, stabilization system , environ
mental control, etc., that would be provided by the parent satel
lite. Whole Earth coverage would eventually be possible, but
would require at least three satellites and connecting ground
links.

Hardware and software would be designed, built, and tested
to high-reliability requirements that would ensure (to the extent
possible) a IS-year life span in orbit. Once developed, this hard
ware and software would be directly availab le to Eagle and
other projects . Frequencies and modes utilized would be opti
mized for the missions of the satellite and would be software
defined to the greatest extent possible for flexibility . Back-ups
would be provided where single-point failure analysis and other
techniques indicate they are necessary to guarantee the IS-year
life span of the satellite.

Primary missions for this satellite are wide area, inter-oper
able, emergency communications availab le to all agencies and
education outreach. Along with these missions, other missions
are possible for use by all amateur radio operators. Since ama
teur radio frequencies would be utilized for all missions , hams
would be required for operation in all missions. Two principal
reasons can be given for the choice of missions:

I . These missions would benefit all citizens of the world.
2. Since a great need is seen for these missions, funding can

be raised from sources that have not before been approachable.

Ground stations for this project must be developed concur
rently and must be affordable by the average amateur radio oper
ator. User terminals (stations) must be small , portab le, and reli
able . More complex stations may be required for control and
linking. Ground stations can be produced and marketed by
AMSAT in fashions similar to those used by TAPR and oth
ers. Kits and other fabrication techniques can be utilized .

There is an opportunity for all types of hams to be involved
in this project. Satellite builders, ground -station builders , fund
raisers, emergency coordinators, educators, operators, etc., all
are needed .

"Can Do"
For a project of this magnitude to come to fruition, develop

ment of a "can do" attitude is required. Recent correspondence
on amsat-bb and in other places has shown that a lot of self-serv
ing, "let the other guy do it" sentiment is out there. Yes, hams do
have a right to have fun, too, but fun can be had along with par-

www.cq-vhf.com

ticipation in a worthwhile project that will benefit everyone. A
great deal of personal satisfaction can be obtained from ajob well
done that benefits everyone. An attitude change from "what will
you give me?" to "how can I help?" will go a long way towards
reaching the goal.

Search through your personal capabilities and resources and
contribute whatever, whenever, and wherever you can.
Recently, appeals have gone out for designers, builders, testers ,
and educators. Please respond with "can do."

Summary
Building and launching amateur radio satellites is challeng

ing, but most hams can contribute something to the effort if they
will just allow themselves to think about it. No, you don't have
to be a rocket scientist to participate in building amateur radio
satellites. However, if you simply will allow yourself to keep
an open mind and learn while doing, you may become a rock
et scientist. Please support the AMSATs of the world in their
dedicated efforts to provide us with the satellites we love
and need.

I hope this hasn't sounded like "preaching to the choir," but
I felt that it needed to be said. Enjoy the LEO (Low Earth Orbit)
satellites that continue to operate for us, but support the return
to HEO for the benefit of all amateur radio operators and the
citizens of the world .

73, Keith, WSIU

Eagle is the next
generation
of High Earth
Orbit
satellites
from
AMSAT.

Join AMSAT
and be a part of the team that is
creating a new era in amateur
satellite communications.

For information on
becoming an AMSAT

member and supporting
ham radio in space,

visit the AMSAT
web site at

www.amsat.org

Tel. 1-800-FB AMSAT or 1-301-589-6062
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By Dr. H. Paul S huc h,* N6TX

THE ORBITAL CLASSROOM
Furtheri ng AMSATs Mission Through Education

To the Moon, Alice!

Want to go to the Moon ? If you' re
of the Apoll o generation (as, in
fac t, are most AMSAT mem 

bers), having come of age in the shadow
of "o ne small step," you probably hesi
tated less than the blink of an eye before
answe ring in the affirmative . After all , if
we can put a man on the Moon, we rea
son in an express ion of frustration with
current NASA priorities, why can' t we
put a man on the Moon aga in?

The next best thing would be to orbit
the Moon , and if we can do so with ama
teur radio equipment on board, so much
the better . Over the next few years we just
might have not one, but two chances to
do so. At the August 2007 Small Satellite
Conference at Utah State University, a
couple of interes ting opportunities were
discussed .

ESMO, the European Stud ent Moon
Orbiter, is an ESA (European Space
Agency) initiative to deploy a spacec raft
carry ing a student-designed science pack
age into lunar orbit by 20 II . This third
mission of the SSETI (Student Space
Education and Technology Initiative) has
the following four broad objec tives :

• Educa tion-prepare students for
careers in future projects of the European
space exploration and space sc ience
programs by providin g valuable hands
on experience on a relevant and demand
ing project.

*Director ofEducat ion, AMSAT
e-mail: <n6tx @amsat.org>
<www.AMSAT.org>
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• Out reach-acquire ima ges of the
Moon and tran smit them back to Earth for
publi c relations and educa tion outreac h
purposes.

• Science-perform new sc ientific
measurements relevant to lunar scie nce
and the futur e hum an explora tion of the
Moon, in complement with past, present ,
and future lunar missions.

• Engineering-prov ide flight demon
stration of innovative space technologies
developed under university research
activities.

As proposed , the ESMO payload
would be inserted into GTO (Geosta
tion ary Tran sfer Orb it) on either an
Ariane V or a Soyuz laun ch vehicle.
Acco rding to the ESMO website, "from
GTO , the 200 kg spacec raft would use its
on-board propulsion system for lunar
transfer , lunar orbit inserti on, and orbit
transfer to its final low altitude polar orbit
aro und the Moon. A 10 kg miniaturized
suite of scientific instruments (also to be
provided by stude nt team s) would per
form measurem ent s during the lunar
transfer and lunar orbit phases over the
period of a few months, according to
highl y focused scie nce objectives. The
core payload would be a high resoluti on
narrow angle CCD ca mera for optica l
imag ing of lunar surface characteristics.

"Optional payload item s being co nsid
ered include a LIDAR, an IR hyper spec
tral imager, a mini sub-surface sounding
radar for polar ice det ecti on , and a
Cub esat sub satellite for precision grav i
ty field mapping via accurate ranging of
the sub satelli te from the main space
craft." As wo uld be expec ted, several
Europ ean AMSAT organiza tio ns (in
cluding AMSAT-U K and AMSAT- DL)
are lend ing support for this exc iting mis
sion opportunity.

Not to be outdone, in the U.S., the
NASA Office of Education has proposed
an ASMO (American Student Moon
Orbiter) to be both competitive and coop
erative with the European mission .
ASMO, acco rding to NASA, "o ffers to
next generation explorers unique opportu-

nities for integral involvement in the U.S.
space explora tion program. The ASMO
project will be carried out as a diverse
nationwide higher educatio n initiative by
which American university studen ts and.
their faculty advisors will design, build,
register, launch, and own the ASMO small
spacecraft and its payload."

Why would NASA risk turning over a
major co mponent of its lunar research to
a gro up of students? Durin g the years of
the Apollo program , the average age of
NASA's workforce was 26. Today,
NASA employees average 47 years of
age, wi th 25% elig ible for retire me nt
within the next five yea rs. By bringin g
bright young technologists on board now,
it is reasoned that NASA will have a shot
at replenishing itse lf aro und the time
those retirements kick in.

Both ESMO and ASMO will conduct
scientific experiments in lunar orbit andl
very likely will employ amateur radio for
telemetry, tracking, and control of their
respective scientific missions. According
to the NASA webs ite: "The student-built
ASMO craft could be launched to orbit the
Earth's Moo n in 20 11 in tandem with a
spacecraft to be deve loped by European
students under a co mpanion European
Student Moon Orbiter (ESM O) program.
Through coordination with ESA 's ESMO
program and possible spacec raft interop..
erability, valuable opportunities for inter
national scientific and technical collabo
ration co uld be offe red. Co nce ived to
accommodate a 10 kg payload in a highly
elliptica l 2 year lunar orbit, there are
numerous options for ASMO to serve as a
valuable data gathering miss ion and tech
nology demonstration that will enhance
understandin g of the lunar environment
and advance the small satellite field."

Your humble Director of Education
had the op por tunity, at the aforemen
tioned Sm all Satell ite Co nfe rence, to
meet with some of the student teams that
are bidd ing on pieces of the ESMO and
ASMO missions. These incredibly bright
young men and women remin d me a lit
tle of my fellow AMSA T members and,

Visit Our Web Site
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"Gett ing Started" DVD Paks
Our renowned Getting Started videos
have been grouped together on DVDs!

CO Ham Radio Welcome Pak
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Ham Radio Horizons
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Order # OVOHR

CO VHF Specialty Pak
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Getting Started in Packet

Order # OVOVHF
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Getting Started in DXing
Getting Started in Contesting
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MIL SPEC Radio Gear
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by Mark Francis, KlOPF

Detailed write-ups for many fami liar
sets : PRC-25/-77, RT-68, PRC
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and more.
Over 230 pages of ops, mods ,and
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200+ illustrations. Ancillary equipment , useful hints
and mods , how to find surplus, and much more!
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Propagation Handbook
by W3ASK, N4XX & K6GKU
A comprehensive source of HF
propagation principles, sunspots ,
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photographs , charts , tables galore !

Understanding, Building & Using
Baluns & Ununs
by Jerry Sevick, W2FMI
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authoritat ive Baluns and Ununs.
Great deal of new tutorial material,
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clear explanations of how and why
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$59.95
$59.95
$59.95

HR Anthologies
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Buy al/4 for only $75

$10.00
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by Bill Orr, W6SAI
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through the building of wire,
loop.Yaqi and vertical antennas.
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won't be able to put it down!
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Antennas - 1968 - 1972 Order # ANTS1
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The Short Vertical Antenna
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by Jerry Sevick, W2FMI
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"One thing that every amateur
moonbouncer knows is that it's
a long way to the Moon, and
until Congress sees fit to repeal
the Inverse Square Law, free
space isotropic path loss is
going to dominate comm. link
design for these challenging
missions."

-73, Paul , N6TX

yes, myself, more decades ago than I care
to admit. They are most ly Aerospace
Engineering students at some top co l
leges and universities, with their heads in
the clouds in true "space cadet" fashion .
Some are even licensed radio amateurs,
having cut their technological teeth on
CubeSat projects. However, in the areas
of space communications and con tro l,
they appear to have only a limited under 
standing of the problems they are going
to face, and little experience to app ly to
their solution . Here 's where we come in.

To date, neither ESA nor NASA has
officially req uested AMSAT invo lve
ment in the ESMO or ASMO missio ns,
respectively. However, given the likeli
hood of employing amateur radio fre
quencies, the expertise available within
our ranks, and the educational focus of
both missions, it stands to reaso n that we
are in a position to offer technical assis
tance in the areas of frequency selection,
modulation, and data-forma t tradeoff
studies, communications link analysis,
spacecraft comm. system desig n, ground
station design and operation, and training
support forthe ASMO and ESMO gro und
crews (who, we certai nly hope, will all
become licensed radio amateurs some
time prior to launch).

One thing that every amateur moon
bouncer knows is that it's a long way to
the Moo n, and until Congress sees fit to
repeal the Inverse Square Law , free
space isotropic path loss is going to dom
inate comm. link design for these cha l
lenging missions . Thus , to achieve any
reasonable data rate over lunar distances,
we're going to have to put our hands on
some pretty big dishes in order to ens ure
mission success. The challenges of earth
station design for a lunar missio n will be
explored in the next "Orbital Classroom"
column.
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By Bob Wit t e," K0NR

FM
FM/Repeaters-Inside Amateur Radio's "Utility" Mode

D-Star Creates
Band Planning Challenge

What is D-Star?
D-Sta r (Digital Smart Technologies for Amateur Radio) is an open pro toco l for mixe d dig- ~I

ital voice and data, developed under the direc tion of the Japa n Amateur Radio Leag ue (JA RL).
re OM is current ly the only equipment manufacturer to market D-Star radios and repeaters I

in the U.S. However, some hams have bee n homebrewing D-Star-compatible equipment. .
For more information, see "D-Star Digital Voice for VHFIUHF:' by Bob Witte, K0NR,

CQ VHF, Winter 2006 .
Discussion gro ups on the internet :
Illinois Digital Ham-Yahoo Gro up: <http://groups.yahoo.com/group/illinoisdigitalham/>
D-Star Digital-Yahoo Group: <http://groups.yahoo.com/group/dstar_digital/> '

Table 1. VHF/U HF amateur bands with
D-Star equipment ava ilable (United

States allocation).

repeaters, and satellite. The 70-cm band
in the U.S. is 420 MH z to 450 MH z,
which offers a much wider slice of radio
spec trum. Still , the designated FM re
peater portion of the band is also fully
alloca ted in many areas.

Frequency coo rdination is a difficult
and ofte n thankless job . Potential re
peater owners often co me to the fre
quency coordi nator wit h unreali st ic
ex pec tations . Th ey frequently do not
und erstand the prin cipl es of spectru m
mana gem ent ; they find an "open" fre
quency and want to plop a repeater on
it. The frequency coordinator needs to
make decision s that protect the interests
of established repe aters while makin g
roo m for newcom ers. Wh en the band
ge ts full , thi s becom es a difficult to
imp ossibl e task .

To determine your local frequency co
ordinating body, see the National Freq
uency Coo rdinators ' Coun cil webs ite
listed in the References section at the end
of this article.

There is quite a buzz surrounding D
Star, fueled by ICOM ' s marketing efforts
and the desire of many hams to experi
ment with new technology. Frequency

In the Summer 2007 issue of CQ VHF,
I mentioned the challenge that fre
quen cy-coordinating bodies are facing

with regard to coordinating digital voice
(e.g., D-Star) repeater sys tems. The
emergence of D-Star is puttin g pressure
on the frequency-coordinating bodies to
find a place in the spectrum. Thi s chal
lenge has caused significa nt debate with
in the ham community, and some fre
quency-coordinating bodies have now
take n action.

Frequency Coordination
Frequency coo rdination is a critica l

function for effective use of repeaters on
the amateur radio band s, because re
peaters are inherentl y fixed in frequency
and usually fixed in location. Frequency
coo rdination is a process that minimizes
repeater-to-repeater interference by care
fully plann ing separation in frequency
and geog raphy. Thi s is a voluntary func
tion , but has the strength of the FCC
behind it. When it comes to interference
issues, the FCC is crystal clear that coor
dinated repeaters take priority over ones
that are not coordinated. Overall, it is a
great exa mple of how the Amat eur Radio
Service can self-regulate, with a little
help from the FCC.

In many parts of the U.S. designated
repeater pairs in the 2-meter band are all
alloca ted- that is, the portion of the band
designated for repeaters has a repeater
coo rdinated on eac h channel. When a
new request is made for a repeater coor
dination , there is no available frequency
.pair that ca n be used without causing
undo interference to existing repeaters.
The 2-meter band in the U.S. is only 4
MH z wide and serves a wide variety of
interests-moonbounce, meteor scatter,
weak-signal CW/SSB, FM simplex, FM

*21060 Capella Drive, Monument, CO 80132
e-mail: <bob @kOnr.com>
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2 meters
70cm
23 ern

144 to 148 MHz
420 MHz to 450 MHz
1240 to 1300 MHz

coordinators are getting requests for D
Star repeater coo rdination, often for a
"standard D-Star stack" of 2-meter, 70
em, and 23-cm repeaters (see Tabl e I).
(The ICOM D-Star system is set up to use
one contro ller for up to four band s. A
common config uration is to deploy D
Staron all three available bands: 2 meters,
70 cm, and 23 cm.)

Challenging the Rules
When face d with a problem (no re

peater pairs on 2 meters), some hams start
to "innovate" by carefully interpreting
the FCC rules and regulations. It is an
interesting process, as most of FCC Part
97 was written decades ago with a par
ticular techn ical co ntex t in mind . The
FCC rules are intended to last ove r time,
but sometimes they have to be "re-inter
preted" to remain relevan t, or sometimes
people ju st want to read their own agen
da in the exis ting rules.

One argument that has rece ntly sur
faced is that D-Star systems are not real
ly repeaters , so they aren' t restricted to
certain parts of the band . Since D-Star is
a digital-modul ation format, aD-Star
repeater takes in a digital bit strea m,
processes it, and spits it back out. The pro
cess ing causes a delay between the trans
mit and receive functions, so maybe this
is really a "store and forward" digital sys
tem. If we interpret the rules that way,
then we don 't really have a repeater and
we are no longer limited to the repeater
section of the 2-meter band. This argu-

Vis it Our Web Site
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NFCC As ks FCC to
Treat All Repeaters as Repeaters

The membership of the National Frequency Coordinators' Council has voted to ask the
FCC to treat all repeaters as repeaters. regardless of mode or transmission protocol. The fol
lowing motion was adopted:

That the NFCC send a letter to the FCC that states that the NFCC believes that any ama
teur station. other than a message forwarding system, that automatically retransmits a signal
sent by another amateur station on a different frequency while it is being received. regard
less of any delays in processing that signal or its format or content, is a repeater station with
in the meaning of paragraph 97.3(a)(39) of the rules of the Federal Communications
Commission. and should be treated as such.

Under the NFCC's proportional votingsystem. 93 votes were cast in favor of the motion by
19 members.and 54 against by II members.

A display ofD-STAR equipment at the the Dayton Ham ventiontb (Photo by Bob KfJNR)

Table 2. Auxiliary and repeater operation
on 2 meters.

Operation Not
Allowed per FCC
Rules (2m band)
144.0-144.5 MHz
145.8- 146.0 MHz
144.0- 144.5 MHz
145.5-146.0 MHz

For the Council
Jay Maynard, K5ZC

President

Repeater Operation

Auxiliary Operation

Local Band Plans
As I mentioned in the Fall 2006 FM

column, VHF/UHF band planning rea lly
is don e locally. Th e ARRL has a band
plan that provides general guidance for
the U.S., but the det ails are worked out
by local frequency-coordinating bodies .
I won 't repeat that information here, so
take a look at that article if you want a
deeper knowledge of band plan s.

Based on the demand for O-Star re
peat er pairs and the desire to accommo
date (and even prom ote) the adoption of
new techn ology, so me frequency-coor
din at ing bod ies have taken action.

In Arizo na, the frequency -coordinat
ing bod y design ated four O-Star ch annels
in the range of 145.100 to 145.160 MHz
(wi th inputs at 144.500 to 144.560 MHz).
Arizo na had ex isting duplex pairs for dig
ital operation (co nve ntional AX.25 pack
et radi o) in thi s range that they re-farrned
for O-St ar ope ratio n. They chose the
cha nnel spac ing of 10kHz, so the se pairs
are not go ing to be usable for APCO
Proj ect 25 repeater s, which require at
lea st 12.5-kHz spacing. There is not
much solid technical data availab le co n
cerning the emi ssion characteristics of0
Star, but most repe ater groups working
with the technology are adopting a min-

should be co nsidered outside of the re
peater subba nd.

opens up the 145.50- to l45.8-MHz por
tion of the 2-m eter band for O-St ar use.
To und erstand thi s, we need to read Part
97 very carefully, as there is a slight dif
fe rence bet ween the 2- me ter subba nds
tha t allow auxi lia ry and repeater opera
tion (see Table 2). Th e segmen t of 145.5
to 145 .8 MHz is allowed for auxi lia ry
operatio n but not repeater operation. Per
the ARRL band plan, thi s sectio n of the
band is defin ed as Misce llaneo us and
experimental modes. Hey, that does
so und con sistent with new whizzy tech 
nology like O-Star.

Both of the se interpretation s of Part 97
ha ve cause d heated deb ate am on g the
Nati onal Frequency Coordinators ' Coun
cil (NFCC), the nati onal body for fre
quency coordination . Th e NFCC voted to
ask the FCC to declare "all rep eat ers are
repeater s" (see side ba r) . Th at is, they
rej ect the noti on that O-Star sys te ms

ment was put forth to Bill Cross, W3TN,
of the FCC, and Bill ' s repl y app ears to
ha ve validated the interpretation . Th e
argume nt ce nters on the Part 97 defini
tion of a rep eater , wh ich includes the
word simultaneously.

Certainly, if a sys tem receives a trans
mission and stores it for a day and then
retransmit s it, it doesn't fit our concept of
a repeater. However , what if it delays the
transmission by I minute or 10 milli sec
ond s? Now we are into shades of gray.
Opponent s of thi s "store and forward"
argument point out that many conven
tional FM repeaters have a delay in their
audio processing sys tem. (This dela y is
used to filter out OTMF tone s so they can
be suppresse d before they reach the trans
mitter.) If a short delay is an issue , then
anal og FM repeaters can pro vide enough
delay to no longer be defined as repe aters.
Said di fferentl y, small delays between
transm it and rece ive signals are present in
many repeaters and are inconsequ ential.

Another argument has been made that
O-Star systems can be consid ered Aux
iliary Stations. Part 97.3a defin es an aux
iliary station as "an amateur statio n, other
th an in a message forwardin g syste m,
that is transmitting communications
point-to-point within a system of coop
erating amateur stations ." Perhaps a 0 
Star sys tem fit s thi s definition . If so, thi s

FCC Part 97.3
(39) Repeater. An amateur station that

simultaneously retransmits the transmission
of another amateur stationona different chan
nel or channels.
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imum channel spacing of 10 kHz. (Some of ICOM ' s market
ing literature speaks of a 6.25-kH z bandwidth for D-Star emis
sions, but I have not found anyo ne whobelieves the channel
spacing can be this tight. )

In Colorado, the Colorado Council of Amateur Radio Clubs
(CCARC) adopted a proposal for the 70-cm and 23-cm bands but
has not adopted any changes to the 2-meter band. (Disclosure: I
chaired the committee that made these recommendations.) The
CCARC adopted a 12.5-kHz channel spacing for digital voice to
remain agnostic between D-Star systems and other competing
standards such as APCO Project 25. The organization conclud
ed that adopting 10-kHz channel spacing for a segment of the
band would effectively make these "D-Staronly" channels, some
thing they wanted to avoid. The 12.5-kHz channel spacing is
accomplished on 70 cm and 23 cm by splitting the existing 25
kHz channels into two narrow-band digital channels. On 70 em,
the CCARC created a narrow-band digital subband, 446 .800 MHz
to 447.000 MHz. Colorado has the repeater transmit frequency
on the high side, so the repeater receiver frequency is 44 1.800 to
442.000 MHz for these pairs. This port ion of the band was pre
viously used for repeater linking (auxiliary operation) but is light
ly used. On the 23-cm band the Colorado group adopted a flexi
ble approac h of allowing a mix of 12.5-kHz digital channels and
25-kHz analog channels (at the frequency coordinator's option).
Of course, there are very few repeaters in the state on 23 em, so
currently this is not really a coordinating challenge.

Th e Florida Repeat er Co uncil foll owed an app roach simi
lar to Colorado, leaving the 2-meter band alone for now and

The K5T1T rack of D-Star gear includes (in order, starting near
the top of the rack) a D'-Star repeater controller, 1.2-GHz voice
repea ter, 1.2-GHz data radio, 146-MHz voice repea ter, and 446 
MHz voice repeater. (Photo courtesy ofJim McClellan, N5MIJ)
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ado pting 12.5 -kH z narrow-band digital cha nnels on 70 cm
and 23 ern.

The South eastern Repeater Association (SE RA) is studying
the band-plann ing issues concerning digital vo ice repeaters andl
has not yet decided on a change to its band plan. The Illinois
Repeater Association has a proposal on how to support migra
tion to digit al chann el s on its website (dra fted by Rob ert
Shepard, KA9FLX).

The Texas VHF-FM Soc iety has adopted a temporary plan to
accommodate digital voice repeaters in densely populated area s.
On 2 meters they reassigned some simplex frequencies to be used
for digital voice repeaters: 146.450, 146.460, 146.470, 146.480,
and 146.49 MHz as repeater outputs, with the repeater input I
MHz above (147.450, 147.460, 147.470, 147.480, and 147.490
MHz). The Texas band plan already had narrow-band digital
channels designated on the 70-cm band, with repeater outputs at
440 .525-440.725 MHz and inputs at 445.525-445.725 MHz.

One of the more controversial changes comes from the Two
Meter Area Spectrum Management Association (TASMA) in
southern Ca lifornia. Using the "D-Star is a form of auxiliary
operation" interpre tation, TASMA has designated four D-Star
frequency pairs in the 2-mete r band . The not-a-repeater output
frequencies are 145.585, 145 .595 , 145.605, and 145.615 MH z,
with input s 600 kHz below at 144.985, 144.995, 145.005 , and
145 .015 MH z. The outputs are in the "misce llaneous and ex per
imental modes" sec tion per the ARRL band plan. The inputs
fall into a section that the ARRL lists as Weak signal and FM
simplex. In many parts of the country, these frequencies are
used for AX .25 packet operation.

As you can see, there is not a consistent approach to allocat
ing narrow-band digital voice repeater pairs across the U.S. Ju st
like existing band plans, the local coordinating bodies have their
own approach to assignin g frequencies.

Repeater Usage
Let ' s take a step back from the detailed arguments around Part

97 and examine the situation with a broader view. The funda 
mental issue is how do we make room for new techn ologies when
they become available. The next question is how effec tively are
we using the frequency spectrum today. Thi s is the sticky ques
tion that we sometimes don't really want to ask. Program your
2 -meter rig to scan across the FM portion of the band and check
the level of activity. In most areas of the country it is very quiet.
There are many very capable repeater systems, but no one is talk
ing on them . At the same time, more requests are coming in from
new groups that want to put a repeater on the air.

Some ham s sugges t that we must free up some of the "old
techn ology" repeater pairs to make room for newer technol o
gies . An attr active target is to reassign pairs that are not actu 
ally being used . These so-called "paper repe aters" are coordi 
nated but (fo r whatever reason) are not on the air. Most
coordinating bodies allow a reasonable time to deal with equip
ment fai lures and other unexpected eve nts that can take down
a sys tem. At some point, if the repeater isn 't really operational
the coo rdination should be pulled .

The much tougher move is to take some of those "under-uti
lized" repeaters off the air. If no one is talking on them, how hard
can it be to shut them down? This is the proverbial can of worms,
since it takes us into the business ofjudging the value of a repeater
and how it is used. Is an ARES/RACES repeater that sits idle
most of the time and becomes active mostly at net time a good
use of spectrum? How do you compare that to the machine that
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has "Joe and Charlie" rag-chewing on it
all day? Is the actual transmit time on a re
peater a good measure of its utility? Or
maybe a repeater should be judged by the
number of users that support it (and how
do you reliably measure that?). There are
lots of questions but few answers.

This is a slippery slope that frequ ency
coo rdinating bodies don 't want to tra
verse. The reality seems to be that a func
tioning repeater that is consistently on the
air and meeting techni cal standards will
keep its coordination. The end result is
that the old techn ology remains en
trenched and the newer techn ology has to
work to find a home in the spectrum. The
irony is that adopting narrow-band tech
nology such as D-Star can increase the
number of ava ilable channels, opening up
more repeater and simplex space. The
challenge is getting there .

Beyond 2 Meters
Two meters see ms to be the band

eve ryo ne wants to be on, perhaps for
good reason. The signals tend to propa
gate quit e well, penetra ting buildings rea
sonably well and diffracting arou nd cor
ners, too. The wavelength makes the
physical size of antennas conve nient.
Quart er-wave verticals can be mounted
on the roof of a car and still be garage
compatible. High-gain Yagis can be built
with l 2-foot boom s and lightweight
masts. FM transceiv ers are amazingly
affordable for the band , with 50-watt ,
fully-sy nthesized rigs with all the bell s
and whistles priced at less than $ 150.
There is much to like about 2 meters.

On the other hand, we might be better
offlooking beyond 2 meters,especially for
the early deployment of D-Star systems. In
most areas of the country, a slice of the 70
em band can be carved out for digital voice
usage. Most of the hams interested in 0 
Star are in the early adopter category.
These are the guys who are the first ones

on the block to try out something. Price is
not usually their primary concern. (If it
was, they would be holding fast to their
existing 2-meter FM rigs.)

Recommendations
I' ve tried to represe nt the situation in a

balanced way, including co nflicting
points of view from many sides . I do have
some specific reco mmendations to share.
These do not represent the position of CQ
VHF or anyone else.

• Work with your local frequency coor
din ating body to de velop a pla n that
work s in your area. Th e last thin g we
should do with D-Star (or any other new
technology) is deploy it randomly across
the VHF/UH F bands.

• Consider deploying new technology
such as D-Star on one of the less used
bands (i.e., not 2 meters).

- If you or your group has a repeater that
is off the air, either get it fixed or return
the frequency pair for reassignment.

• If you or your repeater group oper
ates one of those lightly used repeaters,
consider whether that is a good use of that
frequency spectrum. What is the purpo se
of that repeater and why is it lightl y used?

• Consider whether you or your re
peater group could lead the way on adopt
ing narro w-b and digital technology by
converting an analog pair ove r to narrow
band digit al.

These are my thoughts. Please let me
know what ideas you have.

Tnx and 73
Thank s for takin g the time to read

another one of my columns on the "util
ity mode." I always enjoy hearing from
readers, so drop me an e-mail at <bob @
kOnr.com> or stop b:' my blog at <http ://
www. kOnr.co m/blog......

73, Bob K0NR
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D-STAR in the Southeastern u.S.
In the aftermath of Hurricane Katrina, the need for reliable VHF-plus
communications was made painfully clear. W40ZK discusses why and how
D-STAR is being used throughout Alabama to fill that need and how Alabama's
network can be used as a model for the rest of the country.

By Greg Sarratt,* W40ZK

What is this D-STAR technology
that eve ryone is talking about?
D-STAR stands for Digital

Smar t Tec hnology for Amateur Radio.
Developed in Japan, D-ST AR is now
accepted and growing like wildfire in the
United States. In a nut shell, D-STAR is a
three band, fully digital repeater system
that can pass digital voice and digita l data .

A nation wide network of 52 D-STAR
sys tems ex ists, enabling amateurs to
make a conn ection with one another,
whether locally or in another city via the
intern et. These network ed sys tems are
not dependent on one another, so if any
single or seve ral sys tems go down, the
rest of the network continues to work.

D-STAR's
Pioneering Growth

Pioneerin g this D-STAR technology is
the southeas tern U.S., and Alabama leads
the charge. In 200 I a couple of Alabama
hams started inves tigating an previously
unkn own techn ology ca lled D-ST AR ,
developed a plan , and began implement
ing this new digital technology. In 2006
2007 Alabama has advanced this tech
nology with nationwide trainin g, semi
nars, users meetings, and 12 operational
sys tems throughout the state.

The 12 Alabama digital repeater sys
tems include over 31 digital repeat ers and
10 high-speed data modules. In addition,
there are more sys tems on the drawing
board. A variety of individual club s,

*ARRL Alabama Section Manager;Alabama
D-STAR Group Leader
9 /2 Pine Grove Road, Harvest. AL 35749
e-mail : <greg@w4ozk.com>
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Figure J. The Alabama Emergency Management Agency districts are in red, the active
D-STAR system installations are in the blue boxes. and systems that are in the works

are depicted by the black towers.
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NEW! High Performance Transverters

pictures to support served agencies dur
ing emergencies. This partnership works'
well and shares people, equipment, re
sources, training, and exercises. During
actual disasters, these pre-established
relatio nships pay quick dividends and
efficient com municat ions are provi ded
for public service.

Another goa l and part ofAlabama's 12
repeater systems is to help rebuild com
munications infrastructure of the disas 
ter-stricken Gulf Coast. Alabama has an
active role in the Louisiana and Mis
sissippi Gulf Coast systems (Figure 2)
and provided assistance to other sur
rounding states . To date, four hardened
systems have been built from New
Orleans , Louisiana to Magnolia Springs,
Alabama. Go to <http ://www. arrlal.org/
Alabama_Iink.htm> and <http://www.
dstarusers .org> for more information.

Alabama will continue to be a pro
gressive leader in amateur radio tech
nologies. Whet her you like old technolo
gy, new technology, or something in
between, get on board and make it the best
it can be!

sales@elecraft.com
Phone: (83 1) 662-8345
P.O. Box 69, Aptos, CA 95001-0069
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XV50, XV144, XV222, and XV432 kits
Optional crystal oven, XVOVN

Visit our web site for details on all of our products.
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• Low Receive NF
(typically 0.8 dB)

• High dynamic range front
end (+17 dBm mixer)

• Single-port and dual-port
IF connections

50,144,222 MHz
20 - 25 W

digital data, automatic 10, and pos ition
coordinates are just a few of the
enhanced capabilities the Amateur
Radio Emergency Services provides in
disaster relief ops .

A strong partnership has formed with
in these organizations. They plan to use
digital data to transfer forms, charts, and

Figure 2. A goal and part ofAlaba ma's J2 repeater systems is to help rebuild the
communications inf rastructure of the disaste r-stricken Gulf Coast area.

groups, and amateurs built, own, and
experiment with these systems . Figure I
shows the Alabama EMA districts in red,
the active D-STAR system installations in
the blue boxes, and systems that are in the
works are depicted by the black towers.

Alabama has deve loped a multi-point
approach to implementing this new tech
nology within amateur radio. Our
statewide effort: Bring new digital tech
nologies to amateur radio, enhance emer
gency communications capabilities, club
project opportunities, upgrade exis ting
repea ters, education, and plain old fun.

D-ST AR has been the "star of the
show" for many southeastern hamfests
this year. The D-STAR activities at the
200 7 ARRL National Convention,
Huntsville Hamfest, were exci ting and
truly awesome. Amateurs from across the
nation and some from outside the U.S.
atten ded the users group meeting . Re
lationships were built, friendships re
newed, and experiences, stories, and
ideas excha nged.

The public service dedicatio n of south
eastern amateur radio isjust one factor that
drives amateurs to review and implement
new technologies . Amateur radio's cus
tomers are asking for more digital data and
large amounts of it. Forms, long lists of
equipment, and resource needs are the
norm. D-STAR is one digital method that
will help amateurs provide better service.

Amateur radio operators working with
radio and emergency orga nizations, the
Alabama Section ofthe American Radio
Relay League (ARRL) , and the Southern
Baptist Disaster Relief Group have
together launched a D-STAR technolo
gy project. This is an aggressive project
that utilizes D-STAR as part of the
Disaster Relief package. Internet access,
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ANTENNAS
Connecting the Radio to the Sky

D-Star Antennas

By Kent Brita in," WA5VJ B

As many of us know, the VHFIUHF
repeater slots are pretty full in the
metropolitan areas. At the same

time, it takes a lot of local activity to sup
port new technol ogies. The end result is
that many of the new D-Star repeater sys
tems are show ing up on 1200 MHz. This
month we will cove r the three antennas
designed for these new D-Star systems
(photo A). Keep this quiet, but they also
work on AMSAT L-band, 1200-MHz
ATV, and SSB, and the little one makes
one heck of a quick dish feed.

Mobile Antenna
Photo B is a simple 1200-MHz mobile

antenna. Have you priced any of the com
mercial 1200-MHz mobile antennas yet?
Have you gotten over the shock? The one
shown in photo B will cost you an old
mag-mount antenna and a length of stiff
wire. Vintage 800-MHz cell-phone an
tennas work well here as a source of parts.
This is a simple vertica l co llinear anten
na with about 5 to 6 dBi gain.

Start with about 16 inches of stiff wire.
I used l/t s-inch bronze weldin g rod, but
an old stainless-steel whip can be used
if you can bend it!

You do not want to use a magnetic
mount that contains any loadin g or
matchin g networks in the base. Just use
something that is a plain magnet. Also, it
doesn't have to be a magnetic mount ; it
can be a threaded new Motorol a type
antenna mount , but watch the total height.

After you form the whip per figure I,
mount it such that the bottom of the phas
ing section is 3.5 inches above the ground
plane. I'll bet you never had to allow for
the thickness of your mount or magnet
before. Welcome to 1200 MHz!

Twea king SWR
Built per the dimensions, SWR should

be well under 2: I . However, if you are
one of those people who can' t stand any
SWRs crawling around on your antenna,
and you can measure SWR (we tend to
call it return loss on these frequencies),

*1626 Vineyard, Grand Prairie, TX 75052
e-mail: «waivjbtecq-vhf.corn»
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Do your tuning by expanding and com
pressing the coil. The coil is really a delay
line that keeps the top and bottom sec
tions of the antenna in phase. It' s not a
loading coil like you would see on HF.

The one place to be very careful is in the
choice of your magnetic mount. Many CB
mounts have tuning caps in their base and
stand too high. You want a mount with a
pretty low profil e. You also want your
coax long enough to do its job and not
much longer. Small-diameter coax has a
lot more loss at these frequencie s than it
does at 2 meters or 440 MHz. So again,
just long enough to do the job is best.

Simple Yogis
If you are a fair distance from the

repeater , a little gain and getting the
antenna up a bit higher can help a lot.
These Yagi antennas are part of a family
of simple and inexpensive antennas we
affectionally call "Cheap Yagi s." The
antennas are designed a bit differently.
We start with the driven element, which
has about a ISO-ohmimpedance. As other
elements are brought close to the driven
element, they load down the driven ele-

--- - - .- --- - -

Photo B. A J200-MHz mobile antenna.
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Figure 1. Dimensions fo r the l200-MHz vertical.

Photo C. The 4-element l200-MHz Vagi.

Length (in.)
4.5

see fig. 3
4.0
3.5

Spacing (in.)
o

1.75
2.75
3.75

Reflector
Driven element
Director I
Director 2

6 Elements
This one is a little bit longer and has a bit more gain (photo

E). With the 6-element version the gain peaks at about 10 dBi

The wood should not be more than 3/4 inch thick, but just
about any kind of wood can be used. I used 1/2-inch by 3/4-inch
wood, but l/ z-inch by l/z- inch or even round dowel can be used.
However, square wood is much easier to drill!

At 1200 MHz the wood does have some effect on the ele
ment-not much, but not zero effec t either. For the elements
you can use almost any IIs-inch diameter material. I usually use
bronze welding rod, but # I0 copper wire, hobby tubing, or even
aluminum ground-rod wire works. However, some thing such
as brass or copper is good for the driven element so you can
more easily solder the coax to the driven element.

The driven element (photo D) is similar to a folded dipole
antenna, but it is looped on only one side. The very center of a
Yagi element is a voltage null, so you can solder the coax shield
directly to the center of the driven element. In this case it' s near
the center, but close enough. The tip of the coax goes to near
the tip of the J in the driven element.

All three versions use the driven element shown in figure 3.
For two of the antennas I used # I0 cop per wire, and for the
third I ju st bent one of the pieces of bronze welding rod into
the J shape.

These antennas work well when attached to a rafter in the
attic of a house. If you want to mount it outside for a few years,
a little weather proofing is in order . Spar varnis h seems to work
best, with spray epoxy paint coming in second. I like to use a
light gray color, which helps them blend in with the surround
ings. You can even use latex house paint and camouflage it using
the same color as your house. Water does tend to wick back
down the coax braid, so a good coating of RTV-type sealant,
or even plenty of paint , helps to waterproof the coax .

4 Elements
This is the smallest of the designs. The antenna has good gain,

about 8 dBi. It has good SWR from 1240 MHz to 1300 MHz,
so you can use it with 1200-MHz ATV, AMSAT, SSB, and D
Star applications. It ' s also not a bad dish feed.

1"

3.5"

5.5"

5.5"
~
'i
:E-(/)
as:c 5.2"

I:

<0..... 3/4· Oia-.....x
e
a. About 4"Co-c Depends on
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ment: y spacing the other elements at ju st the right distance,
... we end up with a 50-ohm match. You don 't need any baluns,

chokes, matching stubs, or gamma rods. Just build and go.
If you were careful in measuring the boom and elements, the

SWR should be well under 1.5: I . In figure 2 we have the return
loss, or SWR plot, of the 4-element Yagi (photo C). The - 10
dB line is about a 2: I SWR. The -20 dB line is a 1.1: I SWR .

Photo D. Driven element and coax. Photo E. The 6-element l200-MHz Vagi.
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Figure 2. Return loss or SWR plot ofthe 4-element Yagi.
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at the upper portion of the band, with the
cleanest pattern around 1280 MHz. But
again, the antenna is usable over the
entire 1240-MH z to l300-MHz band.

antenn a is far more forgiving if the co~
struction is a bit sloppy. Thus, man y Yagi ""
design s give dim ensions such as 3.69 13
inches. It is not an accident that most
dimensions are either eve n inches or to
the nearest 1/4 inch . You don 't need a
micrometer to build these antennas, as for
some designs out there. A yard stick will
do ju st fine.

Length (in. )
4.5

see fig. 3
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Conclusion
For my next column I am working on

the mechanical aspe cts of some 6-meter
antennas. As a part ing thou ght , though ,
can you tell what is wro ng with the anten
na in phot o G? It took me a few days to
figure it out, but gai n at the hori zon is
very poor. We will co ver why next time.

As alway s, we welcome your technical
que stion s and suggestions for future top
ics. Just drop me a line at <wa5vjb @cq
vhf.com», or you can visit my website,
<www.wa5vjb .com> for more antenn a
articles, perhaps downl oad some vintage
VHF new sletters, and coming soon, view
a virtual museum of Tecraft VHF con
verters and radios. 73, Kent, WA5VJB

10 Elements
Now we have the "big gun" among

these small antennas (photo F). The 10
element' s gain also peak s in the upper
part of the band at nearly 13 dBi . The
cleanest patt ern is still 1270-1 280 MHz,
and again the antenna is usable over the
entire 1240-1 300 MH z ham band.
Designing the antenna for such a wide
bandwidth doe s cost nearly I dB of gain ,
but with a wide frequ ency range, the

Le ngth (in.)
4.5

see fig. 3
4.0
3.75
3.75
3.75

Spacing (in.)
o

1.75
2.75
3.5
4.0
6.0

Reflector
Driven Element
Director I
Director 2
Director 3
Director 4

"4 1/8" I l2' COAX...... C )
SWR

Tweak
Driven Element Side View

Figure 3. Dimensions for the driven element used on all versions of the Yagis.

Photo F. The lO-element l200-MHz Yagi.
Photo G. What' s wrong with this anten
na? We'll explore this more next time.
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CQ's 6 Meter and Satellite WAZ Awards
(As of January 1, 2008)

By Floyd Gerald,* N5FG, CQ WAZ Award Manager

6 Meter Worked All Zones
No. Ca llsign
I N4CH
2 N4MM
3 JII CQA
4 K5UR
5 EH7KW
6 K6EID
7 K0FF
8 JF IIRW
9 K2ZD
10 W4VHF
I I G0LCS
12 JR2AUE
13 K2MUB
14 AE4 RO
15 DUDXX
16 W50Z1
17 WA6PEV
18 9A8A
19 9A3JI
20 SP5EWY
2 1 W8PAT
22 K4CKS
23 HB9RUZ
24 JA31W
25 IKIGPG
26 W IAIM
27 KI LPS
28 W3NZL
29 KIAE
30 IW9CER
3 1 IT9IPQ
32 G4BWP
33 LZ2CC
34 K6MIO/KH6
35 K3KYR
36 YVIDIG
37 K0AZ
38 WB8XX
39 KIMS
40 ES2RJ
4 1 NW5E

Zones needed to hav e a ll 40 confirmed
16,17, I8, I9,20,2 I,22,23,24,25,26.28,29,34,39
17,18,19,2 1;22,23,24,26.28.29,34
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
16.17,18,19,20,2 1,22,23,24,26,27,28,29,34
2,40
2, 16,17,18,19,21,22,23,24,26,28,29,34
2,16,17,18,19,2 1,22,23,24,25 ,26,28,29 .34,39
1,2,3,6,7, I2, 18, I9,22,23,25,28,30,31,32
2, 18,34,40
16,17,18, I9,2 1,22,23,24,26,28 ,29,34
16,17,18,19,21,22,23,24,26,28,29,34,37
18,19,23,3 1,32
2, I6,17,18,19,20,2 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, I8, I9,23,3 1
1,2,3,4,6,7,10,12,18,19,23,26,29,31,32
1,2,3,4,6,9, I0,12,18,19,23,26,31,32
16,17,18,19,20,2 I,22,23,24,26,28,29,30,34,39
16,17, I8, 19,21,22,23,24,26,28,29,34,36,39
1,2,3,6.7,9,10,18,19,23,31,32
2,5,18,34,40
1,2,3,6, I0, I2,18,19,23,32
16,17,18,19,20,2 1,22,23,24,26,28,29,30,34
16, I7, I8, 19,2 1,22,23,24,26,27,28,29,30,34,37
17,18, I9,2 1,22,23,24,26,27,28,29,34
2, 16,17,18,19,21,22,23,24,25,26,28,29,30,34,36
1,2,6,18,19,23,26,29,32
1,2,3,6, I8,19,23,26,29,32
1,2,3,6, I2, I8,19,22,23,24,30,31,32
I
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, 18,19,21,22,23,24,25,26,28,29,30,34
1,2,3,10,12, I3,19,23,32,39
17,18,19,21,22,23,24,26,27,28,29,30,34,37,39

42 ON4AOI
43 N3DB
44 K4Z0 0
45 G3VOF
46 ES2WX
47 IW2CAM
48 OE4WHG
49 T15KD
50 W9RPM
5 1 N8KOL
52 K2YO F
53 WA IECF
54 W4TJ
55 JMI SZY
56 SM6FHZ
57 N6KK
58 NH7RO
59 OKIMP
60 W9JU V
6 1 K9AB
62 W2MPK
63 K3XA
64 KB4CRT
65 JH71FR
66 KOSQ
67 W3TC
68 IK0 PEA
69 W4UDH
70 VR2XMT
7 1 EH9/B
72 K4MQ G
73 JF6EZY
74 VE IYX
75 OKIVBN
76 U17 QF
77 K5NA
78 14EAT
79 W3BTX
80 JH IHHC
81 PY2RO
82 W4UM
83 15KG

1,18,19,23,32
17, I8, 19,21,22,23,24,25,26,27,28,29,30,34,36
2,16,17,18,19,21,22,23,24,25,26,27,28,29,34
1,3,12,18,19,23,28,29,31,32
1,2,3, I0,12,13,19,31,32,39
1,2,3,6,9, I0,12, 18,19,22,23,27,28,29,32
1,2,3,6,7,10,12,13,18,19,23,28,32,40
2,17,18,19,21,22,23,26,27,34,35,37,38,39
2, 17,18,19,21,22,23,24,26,29 ,34,37
17,18.19,2 I,22,23,24,26,28,29,30,34,35,39
17,18,19,21,22,23,24,25,26,28,29,30,32,34
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
1,2,3,6,12,18,19,23,3 1,32
15,16,17,18,19,20,21,22,23,24,34,35,37,38,40
1,2,17, I8,19,2 1,22,23 ,28,34,35,37,38,39,40
1,2,3,10,13,18,19,23,28,32
2,17,18, I9,21,22,23,24,26,28,29,30,34
2, 16,17,I8, 19,2 1,22,23,24,26,28,29,30,34
2, 12,17,18,19,2 I,22,23,24,26,28,29,30,34,36
17,18,19,21,22,23,24,25,26,27,28,29,30,34,36
2, I7, 18,I9,2 1,22,23,24,26,28,29,34,36 ,37,39
2,5,9, I0,18,23,34,36,38,40
16,17,18,19,20,21,22,23,24,26,28,29,34
17,18,19,21,22,23,24,26,28,29,30,34
1,2,3,6,7, I0,18,19,22,23,26,28,29,31,32
16,17,18,19,2 1,22,23,24,26,27,28,29,30,34,39
2,5,6 ,9, 18,23,40
1,2,3,6,10,17,18,19,23,27,28
17,18,19,2 1,22,23,24,25,26,28,29,30,34,39
2,4,5,6,9, I9,34,35 ,36,40
17,18,19,23,24,26,28,29,30,34
1,2,3,6,7,10,12, I8,19,22,23,24,32,34
1,2,3,6,10,12,13, I9,24,26,30 ,3 I
16,17,18,19,2 1,22,23,24,26,28,29,33,37,39
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.
1,2,17,18,19,2 1,22,23,26,28,29,30,38,39,40
18,19,21,22,23,24,26,27,28,29,34,37,39
1,2,3.6, I0,18,19,23,27,29,32

Satellite Worked All Zones
No. Ca lls ign Issu e date Zones Needed to have

a ll 40 confirmed
I KL7GRF 8 Mar. 93 No ne
2 VE6LQ 3 1 Mar. 93 None
3 KD6PY I Ju ne 93 None
4 OH 5LK 23 Ju ne 93 None
5 AA 6PJ 21 Jul y 93 None
6 K7HDK 9 Sept. 93 None
7 WINU 13 Oct. 93 None
8 DC8TS 29 Oct. 93 None
9 DG 2SBW 12 Ja n. 94 None
10 N4S U 20 Jan. 94 No ne
I I PAOAND 17 Feb. 94 None
12 VE3N PC 16 Mar. 94 None
13 WB4M LE 3 1 Mar. 94 None
14 O E3JIS 28 Feb . 95 None
15 JA I BLC 10 Apr. 97 No ne
16 F5ETM 30 Oct. 97 None
17 KE4S CY 15 Apr . 0 1 10, 18,19,22,23,

24 ,26 ,27 ,28,
29 ,34 ,35 ,37 ,39

18 N6KK 15 Dec. 02 None
19 DL2AYK 7 May 03 2, 10, 19,29,34
20 N IHOQ 3 1 Jan . 04 10,13, 18,19,23,

24,2 6,2 7,28,29,
33 ,34, 36 ,37 ,39

2 1 AA6N P 12 Fe b. 04 None
22 9V IXE 14 Aug. 04 2,5,7,8,9, 10, 12, 13,

23, 34,3 5,3 6,3 7,40
23 VR 2XMT 0 1 Ma y 06 2,5,8 ,9. 10, 11,12,13,23,34 ,40

CQ offers the Satellite Work All Zones award for stations
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 Satellit e WAZ certificate 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, 17Green 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 395 77; e-mail: <1l5fg@cq-amateur-radio.com>
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By John Champa," K80CL

HSMM
Communicating Vo ice, Video, and Data with Amateur Radio

The Hinternet
Protecting HSMM Radio Networks

T
he 2.4-GHz (13-cm) band presents
some unique cha llenges to HSMM
(High Speed Multimedia) radio

amateurs. Not only do we share some of
the same freq uencies (Wi reless LAN
channels I through 6 are within the ama
teur band), but also we almost always use
the same mod ulatio n type, IEEE
802. llb/g.

In the year s that the former HSMM WG
(Working Group) negotiated with the
FCC Enforcement Branch via the
ARRL' s highly experienced attorney, we
experimented with many different ap
proaches to avoiding auto-association
with Part 15 unlicensed stations. We
knew that was one form of communica
tions the FCC did not want to see happen
except in the case of an emergency.

What was needed is some effecti ve
method of communications isolation or
protection called authentication. Thi s
would immediately identify the Part 15sta
tions and also immediately restrict them
from entering into our Part 97 networks.

First we tried cross polariza tion . Most
Part 15 stations use vertical polarization,
so we thought horizontal polarization
wou ld provide isolation. Th at helped
somewhat, depending on the situation.
However, not all Part 15 statio ns use ver
tical polarization, and the mul ti-path
effect cau ses many polarization shifts
that negate the expected isolation.

Then we tried moving out of the
WLAN channels range but still within the
amateur radio band. Some of our WG
called this Channel Zero Experiments.
Modification of the repeater (access point
(AP)/wireless router) frequency and the
modification of the client transceiver (PC
card ) were both required. However, we
were dismayed to find that this wasn 't
enough ofa frequency change. Most stan-

*Chairman of the ARRL Technology Task
Force on High Speed Multim edia (HSMM)
Radio Networking; Moon Wolf Spring. 2491
ltsell Road, Howell, M148843-6458
e-mail: <k80cl@arrl.net>
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dard WiFi PC cards are so broad-banded
and unselecti ve that they would auto
associat e with Channel agear anywa y!

Many other approaches to keeping Part
15 and Part 97 traffic completely sepa
rated were investigated. In the end it was
concluded that they all added significant
overhead to the fledging network s. Either
they cost too much, added significant net
work complexity, or caused a greatly
enhance administrative burden, or all of
these, thus crippling radio experimenta
tion by Part 97 stations.

The WG finally came to the conclusion
that the very methods built into the modu
lation protocols themselves (WEP, WPA)
held the solution. Yes, these are primarily
encryption methods, but they also very
efficiently and cost effectively provide a
poor-man' s authentication method. How
ever, the intent is not to obscure the mean
ing of the transmissions, only to protect the
network . With your callsign always in the
clear (service set identifier, or SSID), the
encryption published and standardized,
plus the key recorded in your station log
book, this should be evident to all.

As Les Rayburn , N ILF, Shelby County,
Alabama ARES EC recently wrote to me
regarding this struggle within:

Like many, I' ve sat on the sidelines trying
to make sense of this hot-button issue:
Encryption, especially as it applies to HSMM
radio, seems to attract both the best ofourtech
nical minds, and the worst of our "barracks
lawyers." As an amateur whose primary inter
est is in emergency communications, I can tell
you that sec urity is something that served
age ncies are conce rned about-especially
when you' re dealing with hospitals and at the
federal level, where the Privacy Act see ms to
cree p into almost any discussion.

While we can, and undoubtedly will con
tinue to debate both the techn ical and legal
questions, it' s clea r that what is really needed
is for the FCC to clarify the issue. It might
even make sense for us to pursue an exce p
tion to the rule that applies to transmis
sions during emergencies. While I understand
the logic of not wanting to see the Amateur

Service turned into a co mmon carrier for third
party traffic, it makes little sense for mill ions
of Part 15 users to have no restrictions on
encryption, while we as Part 97 users cannot
provide eve n basic levels of security when
needed to satisfy our served agencies needs.

As we move into the digital age of amateur
radio , our abil ity to provide backup connec
tions to e-mail and the web will become crit 
ical to our role in EMCOMM. We offer a ser
vice that is independent oflocal infrastructure,
more surviva ble than other forms of commu
nication, and more adaptable. All of that may
become moot if we can' t also offer a service
that provides served age ncies with the ability
to protect information that is transmitt ed . The
other factor is that public service age ncies are
moving towa rd P25, and with those moves,
we' ll likely see more and more age ncies opt
ing to encrypt their voice transmissions as
well. Once an age ncy has made the interna l
decision that OPSEC is important to them,
you' ll find it very difficult to convince them
that amateur radio is an acce ptable alternative.

Suggesting alternatives to encryption such
as the use of APRS, Winlink 2K, SSB , PSK
31, or other modes provides only the illusion
of operational sec urity. Most of these issues
are being driven by lawyers, and in a legal
sense, these modes are not encrypted or
secure. By sugges ting that they are, you actu
ally may increase liability for your own group.
Certainly these can all provide a level of pro
tection aga inst interception by casual listen
ers, but I'd be careful of overstating that abil
ity . All it takes is one incident where
information that was believed to be secure is
intercepted and used for some nefarious pur
pose . Then all of amateur radio may be taint
ed by the experience.

For these reasons, and more, we need our
leaders hip to address these concerns with the
FCC, and seek rule changes where appropr iate
to ensure our ability to serve the common good.
For those who say we need to avoid the "cus
tomer service" mentality, I can understand that
position. But the political reality is that public
serv ice is the best justifica tion that amateur
radio has for its use of the spectrum. You'll
never convince a lawmaker that working some
rare DX jus tifies a bigger 60 meter allocation,
but you might make the case that we need that
piece of spectrum to ensure round-the-clock
HF backup links during a disaster.

Visit Our Web Site



Instead of debating the topic endlessly, I'd
encourage amateurs to do something more con
struct ive. Noti fy your leadership within the
ARRL and let them know that this issue is of
concern to you. I' ve communicated my con
cerns to my section leader, division director,
and also to Dennis Dura, K2DCD, who was
rece ntly hired as the League' s emergency man
ager. I'm encouraged by his hiring, and also by
more amateurs with real EMCOMM experi
ence taking positions of leadership within the
League. I think that these important issues may
begin to get more of the attention that they
deserve. But like any democratic organization,
it's imperati ve that members let their leaders
know what issues concern them.

Software Configuration
Suggestions

The AP/wireless-router host software
is provided with an SSID (service set
ident ifier) which many Part 15 stations
turn off supposedly for somewhat higher
sec urity. However, radio amateurs
should leave it ON . Enter your call sign

as the SSID and use it for the station iden
tification. It constantly broadcasts your
call in the clear, thus providing automat
ic and constant station identification.

To be as non-interfering with other ser
vices as possible , we need to also look at
channel selection. The channels provid
ed under Part 15 are onl y 5 MH z.
However , the 802 .1Ibig bandwidth is
approximately 20 MH z wide .Thi s results
in considerable frequency overlap. As a
consequence of this, there are only three
totally non-overlapping channels: I, 6,
and I I . Channel II is outside the ama
teur Rradio band, so we will focus our
discussion only on channels I through 6.

Security: It is recommended that you
use WEP with a simple key. Remember
our purpo se here is not to provide encryp
tion , but to enable a simple, cost-effec
tive, and readily available mean s of
authentication. We are not intending to
obscure the meanin g. We are trying to
protect the link from Part 15 auto-asso
ciation or connection-an important dis-

WRT54GL

tinction! Regardless of what method or
level of HSMM radio network protection
you decide to use (WEP, WPA, etc .), it
should be recorded in your station log
book along with its specific key.

SSID: Again, enabled and with your
callsign. It is beaconed periodically for
station ID and is alway s in the clear.

Channe l Selectio n: After you have
completed a site survey of 802 .11 activ
ity in your area , you will be in a much
better position to select an appropriate
channel for your HSMM radio link . In the
interim, here are some general guide
lines: Avoid channel 6. It is the most com
mon manufacturers ' default channel set
ting , and 90 percent or more of your
neighbors will be using it for their house
hold wire less LAN . Channell is used by
most of the remai ning manufac turers as
their default channel, so that probably
shou ld also be avoided. The result is most
radio amateur s use channel 3 or 4, de
pending on whether there is a WISP
(wireless internet service provider) oper-

Linksys released the WRT54GL in 2005 to support third-party firmware based on Linux, after the original WRT54G line was switched from
Linux to VxWorks, starting with version 5.

Version
1.0

1.1

1.1

CPU speed
200 MHz

200 MHz

200 MHz

RAM
16MB

16MB

32 MB

F lash memory
4 MB

4MB

8 MB

SIN Prefix
CL7 A

CUB CUC

C06 1

Notes
New model line , relea sed after the version 5 WRT54G,
which returns to a Linux-based OS as opposed to the
YxWorks firmware. The hardware is essentially the same
as the WRT54G version 4.0. One alteration is that the
internal numbering scheme of the 4-port switch changed
in this model, from 1 2 3 4, to 3 2 I O.

In June 20, 2006, this version was shipping with firmware
revision 4.30.7 . This pre-loaded firmware allows the user
to upload a 4 MB firmware image, whereas the pre-loaded
firmware on version 1.0 limited the image to 3MB .
Firmware version 4.30.1 I is now available for both
hardware versions. Fully supported by Tomato, openwrt,
and DD-WRT.

Thi s is a T-Mobile Special Edition. It is a
WRT-54GL (renamed WRT54G-TM). Uses
BCM5352EKPBG Chip set and Linux OS. Fully
supported by Tomato, openwrt, and DD-WRT. It
requires a jtag cable to flash a WRT54GL I. I cfe to it, as
its stock cfe will reject non T-MobilelLinksys firmware
images. Build the cfe from scratch with your routers ' Mac
address using "skynet repair kit." After flashing the cfe
to it, you can download the Link sys stock firmware for a
WRT54GL 1.0 and then use the Link sys web page update
tool to flash the third -party firmware onto it. The IP
address will go from 192.168 .0.1(t-rnobile firmware) to
192.168.1 .1(WSRT54GW 1.0-1 .1 firmware).
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ating in their area or not. In that situation, some tactful negoti
ation s may be needed to peacefully co-exist. No, it is not a per
fect solution, but at least it is a good faith effort to keep most
of your pos sibly stronger RF signal out of anybod y ' s home or
business WLAN.

tion activity in your area . There are many different ways to avoid
interference with other users of the band when planning your
HSMM radio operating. For example, moving your operat ing
frequency two to three channels away from the other stations is
often sufficient to avoid head-on QRM .

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

Shipp ln9 and Handling: US and Possessions · Add $2.00 for a single DVD. $2.50 for
the second. and $1 for each additional. FREE SHIPPING ON ORDERS OVER $75.00
(merchandise only). Foreign - Calculated by order weight and destination and added to
your credit card charge. Allow 3 to 4 weeks for delivery.

73 , John, K80CL

How do you set up an HSMM radio base station? It is really
very easy. HSMM radio amateurs can go to any electronics out
let or office-supply store and buy commercial off-the-she lf
(COTS) Wireles s LAN gear, either IEEE 802.11b (now more or
less obsolete and usually sold for very low prices) or IEEE
802.11 g. There are also amateur radio supp liers of such equip
ment such as FAB Corporation (http://www.fab-corp.com).

By far the most popular HSMM radio repea ter mode l in use
in amateur radio is the Linksys WRT54GL wireless router. It
is a combination unit consisting of a wireless acces s poin t (AP)
or hub coupled with a router. As with other routers, your host
PC laptop connects directly to it using a standard Ethernet cable.
If the PC is also connected to the internet, the n it may also per
form the function of an HSMM radio gateway. If further, this
PC is loaded with appropriate server software, it may also per
form a netw ork server function such as e-mai l manage ment.

Thi s popular HSMM radio wireless router is a Linux-based
model that supports firmware upgrades to distro s such as DD 
WRT and Tomato (see thi s URL for detail s: <http://www.
youtube.com/ watch?v=No_NyW2Ug90».

If you select the Linksys WRT54GL as your host comput
er's device, the following link will help talk you thro ugh the
setup: <http://www.youtube.comlwatch?v=No_NyW2Ug90>.

When you unpackage the AP/router, disconnect both rubber
duck antennas that come with the unit and put them in your
part s box or nearest trash container. To connect an outside
antenna or even a small field antenna such as the MFJ- 1800,
you are going to be become familiar with RP (reverse polari
ty) connectors. The se are connectors that may appear to be, for
example, male connectors on the outside . However, a close
examination of the interior of the con nector will reveal that there
is no pin . Instead it will be equipped with a socket. Confusing?
Not really. How do you get around this situation so you can
conn ect your coaxial cab le for the long run out to the tower,
etc.? There are two common approaches: ( I) use a TNC RP to
female N-serie s adaptor, or (2) con struct or purc hase a pigtai l
adaptor with a TNC RP connector on one end and a fema le
N-series connector on the other end.

However , there are two antenna ports (used for receive space
diversity). Which one do you connect to?

The transmitted signal from the wireless router always goes
out the same antenna port , except for some Cisco ® models that
also have transmit space diversity . Some access points will
allow you to select which antenna port is used for transmissio n.
When one does not allow such choice, you will need to find
some mean s of detecting which antenna is the transmit anten
na port with RF output power present. That is the port for the
pigtail/feedline connection to your exterior antenna.

Now you are ready to connect your wireless router to the
length of low-loss coaxial cab le (often LMR-400, equivalent
or better) running to the tower, mast, or roof-mounted directive
antenna out side. You now have the host end of the link. This is
the most complex part of the link. The far end is much simpler.
We will cover that in our next co lumn .

Basic HSMM Radio Station

Buy any combination
of DVDs and save!

1 Pak fo r $24.95;

2 Paks for $45.95;

3 Paks for $65.95

CO Ham Radio Welcome Pak
1 DVD conta ins 3 programs:
Ham Radio Horizons
Gelling Started in Ham Radio
Gelling Started in VHF

Order # HAMDVD $24.95

CO HF Specialty Pak
1 DVD contains 2 programs:
Gelling Started in DXing
Gelling Started in Contesting

Order # HFDVD $24.95

"Getting Started" DVD Fake
Our renowned "Getting Started" videos have

been grouped together on DVDs!

CO VHF Specialty Pak
1 DVD contains 3 programs:
Gelling Started in Satell ites
Gelling Started in VHF
Gelling Started in Packet

Order II VHFDVD $24.95

CO DVD 3 Pak - one of each of the 3 DVDs above

Order # 3DVD $65.95

Popular Communications
25 Newbridge Rd., Hicksville, NY 11801

1·800·853·9797 FAX 516·681·2926

HSMM Area Surveys
Area or site surveys were mentioned in earlier columns,

but we can't put enough emphasis on the need for these sur 
vey s bef ore you start operating. Exactly how should these
be conducted?

Both licensed amateurs (FCC Part 97 Regulati ons) and unli
censed (FCC Part 15 Regulations) stations use the 2.4-GH z
band. To be a good neighb or, find out what others are doin g in
your area before designin g your club ' s HSMM radio network
or long-range Field Day link. This is easy to do using IEEE
802 .11 modulation. Unle ss it has been disabled, an access
point/router is constantly sending out an identification beacon
known as its ssm. In HSMM practice this is simply the ama
teur radio station call sign (and perh aps the local radio club
name) entered into the software configuration supplied on the
CD that comes with the device .

An area or site survey using appropriate monitoring software,
for example the free NetStumbler software downl oaded and run
ning on your PC (http://www.netstumbler.co m/index.php). is
recommended prior to starting up any HSMM radio operations.
Slew your station's directional antenna through a 360-degree are,
and drive your HSMM mobile station (described earlier) around
your local area, but not at the same time (hi). This HSMM area
survey will identify and automaticall y log most other 802.1 I sta-
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By Del Schier, * K1UHF

AIRBORNt RADIO
Using Amateur Radio to Control Model A ircraft.

Spektrum 2.4-GHz dual-diversity receiver. Note the tiny dipole wires out of each
receiver module .

Radio Control QSY6 to 2.4 GHz

Futaba transmitter module that converts
a Futaba VHF transmitter to 2.4 GHz.

of the mass-marketed technology used in
cordless phones and WiFi Ethernet.

The features and functions of2.4-GHz
RC equipment are basically the same as
VHF equipment, except that the antennas
are smaller and easier to deal with. The
tran smitter can be your older VHF trans
mitter with a new 2.4-GHz transmitter
module plugged in the back , or you can

facturers and a few new, smaller ones.
The use of unchannelized spread spec
trum allows many radios to operate at the
same flying field with no noticeable inter
ference and or worry about channels.

It is interesting that in 1898 Nikola
Tesla actually recognized the advantage
of a secure spread-spectrum system for
radio control and filed a patent for it.
Basically, spread spectrum uses a much
wider bandwidth than is needed to trans
mit the neces sary information and relies
on a unique synchronized and coded pro
tocol of modulation and frequency hop
ping , so the receiver only recognizes "its"
transmitter. SS has to be synchronized, or
married, in order for communication to
take place . It is possible that two systems
could interfere, but that is very unlikely,
as even the simple SS system in a cord 
less phone would have thousands of
unique combinations. The recent avail
ability of inexpensive SS system s for RC
model airplanes is probably a direct result*e-mail: <kluhj@westmountainradio.com >

Almost since the beginning of radio
control, hams used 50 MHz for RC
and it is still used to this day .

However, all good things must come to
an end. When I started writing this col
umn, I knew that RC radio manufactur
ers were about to introduce 2.4-GHz
spread-spectrum transmitters and re
ceivers , but flying a RC airplane on 6
meters was still the way to go.

The primary advantage of being both a
ham and an RC modeler was that you
could fly on 50 MHz. The advantage is
there is a much lower chance of a chan
nel conflict than on the unlicensed 72
MHz RC band , and of course, it is a huge
concern that you have a clear channel to
fly RC aircraft; otherwise there are obvi
ous prob lems.

In a very short time, 2.4-GHz spread
spectrum (SS) RC radios have become
available from most of the major manu-
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ji
A Spektrum-brand transmitter module available for JR or

Futaba transmitters.
Spektrum single receiver without dual diversity fo r close

range fl ying.

Hobby Radio
at its BEST!
SUBSCRIBE

TODAY!

25 Newbridge Rd, Hicksville, NY 11801

Call 1-800-853-9797
W'W'W'.popu'ar·cO~n1un;cat;ons.co,"

-----------------

You'll find features on scanner monitoring of
police. fire, utility, and aircraft communica
tions; international shortwave listening; CB
radio; amateur radio; FRS; GMRS; monitor
ing radio digital communications including
CWoRTTY, SITOR, etc; AM/FM commercial
broadcasting ; weather and communications
satellites ; telephone equipment and acces
sories ; radio nostalgia ; alternative radio;
clandestine radio; and military radio.

reception. You be sure they would not
have done that if they were not already
on the edge of having range issues.

The advantage of this new equipment
is the promise of no interfere nce and no
worry about channels, and the antennas
are smaller and easier to deal with. The
disadvantage is that they are more expen-

Module-equipped JR transmitters available fo r 2.4 GHz. 50 MHz. or 72 MHz.

purchase a complete, new dedicated 2.4
OHz SS transmitter.

There is some question as to whether
2.4-0 Hz SS has the range of the older
VHF systems, but so far the performance
looks good, with very few probl ems
reported . The manu facturers are using
exotic techniques such as dual-diversity

'FREE
2008109 COAmateur
Radio Ops Calendar

withevery 3-year subscription!
Purchase a 3-yearsubscriptlcn

and receive a 15 month calendar
(January 2008 through March 2009)

a $8.95 value - FREEl

1 year - 12 issues $32.95
(Save $38.93 off the newsstand price)

2 years - 24 issues $58.95
(Save $84.81 off the newsstandprice)

3 years - 36 issues $85.95
(Save $129.69 off the newsstandprice)

CN/MX-1 yr $42.95, 2 yrs $78.95, 3 yrs $115.95;
FN AirPost-1 yr $52.95, 2 yrs $98.95, 3yrs $145.95

Payable in US dollars only.
Note : Allow 6-8 weeks for delivery of first issue.
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Extra Audio Course on CD
Extra Class Theory Course recorded by
Gordo talks you through th e d ifficult Ele- I
ment 4 th eory to help you un derstand _
th e material and get you ready for your I
upgrade to th e top. On 7 CDs. I

GWEW $39.95 _

I-I

......- - - ... Extra Class book
Go to the top with

~B Gordo! 2002-2008 book
_==- includes all Element 4
=0_- quest ions and answers,

alo ng with Gordo's fun , Ieducational exp lana- I
tion s. Full of Gordo's I
great memo ry tricks for

--.......... those tough math an d i
electro nic th eory questions (wait ' til you _
meet "Eli th e Ice Man")! GWEM $21.95 I

Extra Book & Software Package
Study at your computer and take practice I
exams as th e W5Yl software scores your _
results and high ligh ts areas th at need fur- I
th er study. Software includes explana- I
tion s from Gordo's book. Package
includes Gordo's Extra Class book and i
free Part 97 Book. ECS $44.95 _

I

General Class book Up-
. grade to the HF bands
with Gordo & W5Yl!
Gordo's man ual for 2007
11 reorganizes all th e
qu estion s into logical
topic groups for easier
learni ng. His explana
tion s include highlighted

~-_... key words to help you re
memb er th e material for test success.
Audio CD is full of great opera ting tips!

GWGM $20.95

General Book & Software Package
Study at your computer and take practice
exams. Software includes explana tions
from Gordo's book, scores your result s
and highlights areas th at need furth er
study. Free Part 97 Book. GUS $44.95

General Audio Course on CD
General Theory Course recorded by
Gordo is full of th e sounds th at bring
ham radio to life! He talks you th rough
th e Element 3 theory to help you under
stand th e material for your upcom ing
exam. 4 audio CDs.

GWGW $29.95

Order today from W5YI: 800-669-9594 or on-line: www.w5yi.org
The W5YI Group P.O. Box 565101 Dallas, TX 75356 Mention this ad for a free gift.-.- ._- ... .._..-. ---- ---- _. .. _.- _.._- -- ... --.-_.
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I

Tech Audio Course on CD
Technician Theory Course recorded by
Gordo walks you th rough what you need
to know for the Element 2 exam. Great! study compa nio n to his Technician Class

I book, and an excellen t study aid if you
I spend a lot of tim e in your car or truck!
• 4 audio CDs. Gwrw $27.95

I-I

'!M:IIIIII:II~~ Technician Class for the
2006-10 entry-level exam!

;;;~...:.~..;.:H - Gordo has reorgan ized
th e qu estions int o logical
top ic groups for easier

I learning! Keywords are-I highligh ted in the expla-
I ... ---.. nation s to help you re-

I ::§f;'~- memb er th e material for
• test success. Web ad-! dresses for more than 150 helpful , educa
I tion al sites. GWTM $18.95

Tech Book & Software Package
I Package includes Gordo 's book and Win
• dows program that allows you to study at
I your comp uter and take practice exams.
I Gordo's explana tions from th e book are

now on th e software! Free Part 97 Rule•I Book. NCS $39.95
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A new Futaba transmitter with 2.4 GHz built in.

sive than VHF equipment and there is less to choose from, but
this surely is a temporary issue.

The manufacturers seem to be discontinuing VHF RC equip
ment, especially on 6 meters. However, there is one company,
Sombra Labs (its products carried by West Mountain Radio ),
that just came out with a new state-of-the-a rt, fully synthesized
6-meter RC transmitter. Consider that you may not be able to
get 6-meter equipment much longer. I would love to switch over
to 2.4-GHz SS, but it would cost me a fortune to re-equip my

The new 50-MHz
Sombra Synthesized
DSP receiver.

over 30 airpl anes, not to mention the time it would take to do
that with reprogramming and retest flying them .

Eve n though 2.4 GH z is a ham band , there is no license
required. It pretty much looks like 6-meter and 72-MHz RC
radios will be extinct very soon as techn ology changes within
our hobbi es.

I have enjoyed writin g this column and I hope you have
enjoyed reading it, but I have decided that this will be last one.
I hope that I have pretty much covered everything I wanted to
and have given my fellow hams a good insight into RC model
ing, a great companion hobby to amateur radio. Happy flying!

73, Del, KIUHF

Links
http://www.futaba-rc.com
http ://www.jrradios.com
http ://www.sombralabs.com
http ://www.spektrumrc.com
http :/www.westmountainradi o.com
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By Tomas Hood," NW7US

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

The New Solar Cycle Has Begun!

This UV-wavelength image of the sun (left) and a map showing positive (white) and
negative (black) magnetic polarities (right) illus tra te an active reg ion that sparked
a lot ofexcitement in December 2007. The new high -lati tude active region was mag
netica lly reve rsed, marking it as a harbinger ofa new solar cycle. If the active region
turned into an actua l sunspot, sc ientists would have declared the start ofsolar Cycle
24 during Decemb er. However, a sunspot group never developed with a reversed

polarity during Decemb er. (So urce: SO HOINASA)

J anuary 4, 2008 was a pretty excit
ing day for solar scientists, as well
as amat eur radio operators. When

observers took a close look at the day' s
images of the sun, they noticed that a
small sunspot had developed with a
much-anti cipated feature-a reversed
magnetic polarity. Such a reve rsal marks
the start of the new solar cycle, the 24th
recorded cycle.

The exci tement actually started in
December, when a magnetically reversed,
highly active region appeared in the sun's
eas tern limb. Because of its revers ed
polarity, scientists became hopeful that the
regio n would develop into an actual
sunspot. If it had, then scientists would
have declare d the officia l start of Cycle 24.

Sunspots have a complex magnetic
structure. Typically, though, a sunspot
will have at least one very clea rly defined
set of magnetic poles, north and south. At
the start of a new solar cycle, the polari
ties of the new cyc le's sunspots are
reve rsed from the polarities observed in
sunspots belonging to the previous cycle .
When the first sunspot arri ves with a
reverse d magnetic struc ture, scientists
declare the start of the new cycle. Thi s
occ urred on January 4, 2008.

What is in store for 2008? Solar cycles
take anywhere from two to five years to
reach the point of maximum solar activ
ity. The current co nsensus among most
solar scientists places Cycle 24's maxi
mum sometime between 20 11 and 20 13.
That means we have at least a year or two
before we see major solar activity of the
kind useful to VHF propagation. How
ever, that does not mean that 2008 will be
a disappointm ent for VHF DXers.

Space Weather
and VHF Propagation

Since the sun's magnetic field perme
ates the entire solar system and beyond
(in a regio n ca lled the heliosph ere), it
interacts with the Earth's magnetic field
(a field known as the magnetosph ere).

*P.O. Box 9, Stevensville, MT 59870
e-mail: <nw7us@hfradio .org>
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The sun's huge magnetic field is called
the Interplaneta ry Magnetic Field (IMF)
and is a primary cause of space weather.
Sprawling out away from the sun is a solar
wind that rides the IMF.

As Earth orbits the sun, it dips in and
out of the wavy curre nt sheet of the IMF,
known as the Parker Spiral. On one side
the sun's magnetic field it points north ,
or toward the sun. On the other side it
points south, or away from the sun. The
IMF' s orientation is indicated by the "B,"
index. When the Bz is negative, it indi
cates a southerly orientated IMF; when iy
is positive, it indicates a northerly orient
ed IMF.

South-pointing so lar magnetic field s
tend to "mag netically reconnect" with
Earth's own magnetic fie ld. Thi s allows
the solar wind, and the solar plasma that
is riding the solar wind out away from
the sun, to flow in and co llect in a reser
vo ir known as the bounda ry layer.
The energetic particles riding the solar
wind can then penetrate the atmosphere
and trigger geomagnetic storms, as well
as aurora.

If the IMF is oriented northw ard , how
ever, this magnetic reconnection does not
take place. Thi s instead creates a barrier
against the solar wind and the plasma rid
ing the IMF.

Solar plasma originates from a number
of solar features, including coronal holes,
coronal mass ejections (CMEs), and
coro nal je ts. Coronal holes are regions in
the sun's corona (an atmos pheric layer of
the sun that could be thought of as one of
Earth's atmos pher ic layers, like the
stratosp here) where the corona is darker
than the surrounding area. These features
were discovered when X-ray telescopes
were first flown above the Earth's atmos
phere to reveal the struc ture of the coro
na across the solar disc. Coronal holes are
associated with "o pen" magnetic-fi eld
lines and are often found at the sun' s
poles. A coronal hole simply means an
area where a breakdown in the magnet ic
fields in the solar coro na has occurred.
Often high-speed solar wind is known to
originate in coronal holes. This escape of
solar plasma and energy streams outward!
away from the sun into the solar wind. It

Visit Our Web Site



On January 4, 2008 a magnetically reversed sunspot emerged at solar latitude 30
north. This marked the start ofsolar Cycle 24 . The sunspot, numbered 98 1, is the fi rst
to appear with a reversed magnetic polarity. The reversal is in relation to the polar-

ity fo und in the sunspots occuring during Cycle 23 . (Source : NASAISO HO)

Learn Wireless Communications and
get your "FCCCommercial License"
with our proven Home-Studycourse.

Moveto the front of the employment
line in Radio-TV, Communications,
Avionics, Radar, Maritime and more.

Send to: COMMAND PRODUCTIONS 4
Warren Weagant's FCC License Training
P.O. BOX3000, DEPT. 206 • SAUSALITO, CA 94966

is the existence of coronal holes that will
play a significant role in 2008's Spring
Equinoctial season.

Winter 2008
Each year we have two seasons when

significant space weather has a grea ter
influence in ca us ing geomagne tic di stu r
ban ces: The fir st is known as the Spring
Equin oct ia l season; the second is known
as the Autumnal Equinoctia l season. The
Spring Equinocti al season peaks between
March and Apri l o f each year; durin g thi s
year's equinoc tia l season, there is mod 
e rate ch ance of geomagne tic act ivity
com bined with space weat her to trigger
small to mediu m aurora events.

Known as the Vern al Equinox, March
20, 2008 at 0548 UTC, the hours of day
light and darkness are about equal around
the world. It is well -doc umented that th is
is one of the two optima l times of the year
for auro ra . Geomagn eti c sto rms that
ign ite auroras occ ur more often du rin g the
months aro und the equinoxes during
early autumn and spring . This seasona l
effect has been obse rve d for more than
100 years .

These two seaso nal peaks in yea rly auro
ral activity occur because the Earth's mag
neti c dipole axis is most closely aligned
wit h the Parker Spiral in April and
October. As a result , southward (and north
ward) exc urs ions of B, are greatest then .
Thi s is wh y aurora is most likely and
stronges t during the equinoc tial months.
When you see the solar wind speed

www.cq-vhf.com

increase to over 500 kilom eters per second,
and the B, remai ns mostly negative (the
IMF is oriented mos tly southward), expect
an increase in geomag net ic ac tivity, as
revealed by the planetary K- index (Kp).

What is Aurora?
Aurora is a d irec t resu lt of so lar plas

ma interacting wit h gasses in the upper
atmosphere. It is co mmon to see auro ra
du ring ac tive to severe geomagnetic
storms. Th e magne tos phere is filled wi th
electrons and protons tha t normally are
tra pped by lines of magnetic force that
preven t them from escaping to space or
descending to the planet bel ow. The
influen ce of so la r wi nd that has been
enha nced by coronal holes ca n ca use
so me of those trapped particles to break
loose, ca usi ng them to rain down on the
atmosphere. Gasses in the atmosphe re
start to glow unde r the im pact of these
particles. Different gasses give out vari
ous co lors . Think of a neon sign and how
the plasma inside the g lass tub e, whe n
excited, glows with a br igh t co lor. Th ese
precipitating particles mostl y follow the
magnetic-field lines that run fro m Earth's
magnet ic po les and are concentrated in
circular regi on s around the magnet ic
po les, and are ca lled auroral ovals. Th ese
band s ex pa nd away fro m the poles du r
ing magn et ic storms. Th e stro nger the
storm, the more these ovals will ex pand.
So me times they grow so large that peo
ple at mid dle latitudes, such as in Ca lif
ornia, ca n see these "Northe rn Lig hts ."
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Feedback, Comments,
Observations Solicited!

I am looking forward to hearing from
you about your observations of VHF and
UHF propagation . Please send your
reports to me via e-mail, or drop me a let
ter about your VHF/UHF experiences
(sporadic-E, meteor scatter?). I'll create
summaries and share them with the read
ership. You are also welcome to share
your reports at my publi c forums at
<http ://hfradio.org/forum s/>. Up-to-date
propagation information is found at my
propagation center, <http://prop.hfradio.
org/> and via cell phone at <http ://
wap.hfradio.org/>.

Until the next issue, happy weak-sig-
nal DXing. 73 de Tomas, NW7US

The Solar Cycle Pulse
The observed sunspot numbers from

October through December 2007 are 0.9,
1.7, and 10.1. (A correction to the num
bers reported in the last issue : July
through September observed sunspot
numb ers are 10.0 , 6.2 , and 2.4). The
smoothed sunspot counts for April
through June 2007 are 9.9,8.7, and 7.7.

The monthly 10.7-cm (preliminary )
numbers from October through Decem
ber 2007 are 65.5, 69.7, and 78.6. The
smoothed 1O.7-cm radio flux numb ers for
April through June 2007 are 75.2, 74.2,
and 73.2.

The smoothed planetary A-index (Ap )
numbers from April through Jun e 2007
are 8.5, 8.4, and 7.8. The monthl y read
ings from through December 2007 are 9,
5, and 4.

The smoothed monthl y sunspot num
bers forecas t for Janu ary through March
2008 are 4, 3, and 3, while the smoothed
monthl y 10.7-cm is predicted to be 62,
62, and 6 1 for the same period.

(Note that these are prelimin ary fig
ures. Solar scientists make minor adjust
ments afterpublishing, by careful review.)

tion of the reflected signals is nearly the
same as that of the transmitted signal.

The K-index is a good indicator of the
expansion of the auroral ova l, and the
possible intensity of the aurora. When the
K-index is higher than 5, most hams in
the northern sta tes and in Canada can
expect favorable aurora conditions. If the
K-index reaches 8 or 9, it is highly pos
sible for radio aurora to be worked by sta
tions as far south as California and
Florida. Your magnetic latitude can be
found using the map at <http://www.sec.
noaa.gov/Aurora/g lobeNW.html>.

Radio Aurora
If there are enough solar particles flow

ing down the Earth ' s magnetic-field lines
and colliding with atmos pheric atoms
and molecules, ionization occurs. Th is
ioni zation may be sufficient to reflect
VHF and lower UHF radio waves, gen
erall y between 25 and 500 MHz. Thi s
usuall y occurs in conjunction with visu
al aurora, but the mechanism is a bit dif
ferent and it is possible to have one (visu
al or radio) without the other.

Using radio aurora, the chances of con
tacting stations over greater distances
than would ordinarily be possible on the
VHF frequencies is increased. Like its
visual counterpart, radio aurora is very
unpredictabl e. The thrill of the chase
draws many VHF weak-signal DXers to
working auroral DX.

VHF auroral echoes , or reflections, are
most effective when the angle of inci
dence of the signal from the transmitter,
with the geomagnetic field line, equals
the angle of reflection from the field line
to the receiver. Radio aurora is observed
almost exclusively in a sector centered on
magnetic north . The strength of signals
reflected from the aurora is dependent on
the wavelength when equivalent power
level s are employed. Six-meter reflec
tions can be expected to be much stronger
than 2-meter reflections for the same
transmitter output power. The polari za-

When you see the solar wind speed
increase to over 500 kilometers per sec
ond, and the B, remains mostly negative
(when the Interplanetary Magnetic Flux
is oriented mostly southward), expect an
increase in geo magnetic activity, as
revealed by the planetary K-index (Kp).

When the Kp rises above 4, look for
aurora-mode propagation . The higher the
Kp-index, and the longer the geo magnet
ic storminess lasts, the more likely we' ll
have strong aurora openings. You don 't
have to see them to hear their influence
on propagation. Listen for stations from
over the poles that sound raspy or flut
tery . Look for VHF DX. Sometimes it
will enhance a path at certain frequencies,
while other times it will degrade the sig
nals. Sometimes signals will fade quick
ly and then come back with great
strength. The reason for this is the radio
signal is being refracted off the more
highly ionized areas that are lit up. These
ionized areas ebb and flow, so there is the
ability to refract changes, sometimes
quickly. I' ve observed the effec t of auro
ra and associated geo mag netic stormi
ness even on lower HF frequencies.
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on your favorite band.

Practical Antennas
for Novices
By John Heys , G3BDQ
RSGB, 1st Ed., 1994, 52 pgs.
How to build simple but efficient
antennas for the Noivce bands
up to 434MHz plus ancillary
eqpt to ensure they're working!

Order: RSPAN $14.50

Practical Receivers
for Beginners
By John Case , GW4HWR
RSGB, 1996 Ed., 165 pgs
Selection of easy-to-build receiver
designs and simple fun projects
and test equipment.

Order: RSPRN $26.50

VHF/UHF Handbook
~~1't-'bbYAndy Barter,

RSGB, 2nd Ed., 320 pages.
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Cycle 24 Begins!
Has sunspot Cycle 24 finally begun? Here KH6/K6MIO follows up on his artic le in the
Fall 2007 issue of CQ VHF with a report on what seems to be the positive ind ic ator that
the new cycle has begun.

By Jim Kennedy, * KH6jK6MIO
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Note
1. Kennedy, Jim, KH6/K6M IO, "Solar Cycle s

and Cycle 24 Predictions," Fall 2007 CQ VHF, pp.
10--19.

duced a small sunspot group. Thi s was a sec
ond, distinct region and not a recurrence of
the December group (see figure I).

Since Northern Hemi sphere activity has
preceded that of the Southern Hemi sphere for
the last few cycle s, and now two reversed
polarity north ern group s have been seen, this
is a good indication that Cycle 24 is finally
arriving.

At this writing (earl y January), the Ri
sunspot index has been very low (<12) since
June 2007 . It appears that solar minimum is
very near , but may not have occurred yet. This
would seem to eliminate all but three of the
profe ssional Cycle 24 predictions discussed
in my previou s article I , as the others called
for much earli er minimum date s.

Two of the remaining predictions are those
from the strongly-split NOAA panel. While
both factions on the panel predicted that min
imum would OCClll in March 2008 plus or
minus six months, one group predicted a very
weak maximum (Ri max approximately 90),
and the other predicted one stronger than Cycle
23 (Ri max approximately 140). The panel will
review its findings in March 2008.

The third remaining prediction is that made
by Mausumi Dikpati and her collaborators at
the High Altitude Observatory, which calls for
(Ri max approximately 169), and a minimum
in late 2007 or early 2008. Only time will tell.

(For more information on the start ofCycle
24, see NW7US's " VHF propagation" col
Willi in this issue of CQ VHF.)
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Figure I. This
Global Oscillat ion
Network Group
(GONG) magne-
togram is a lati - 3D
tude-longitude map
of the surface fie lds
of the whole SUIl

f rom December 14,
2007 to January 8,
2008. The magnetic -3D

pairs at 30N-145
and 30N-250 are
the December and
January Cycle 24
regions, respective-
ly. The large group at IOS-240 and the small group at ION-330 are Cycle 23 regions.
Note that the white/black polarity sense of the 30N Cycle 24 regions is the opposi te of the
ION Cycle 23 region. (Credit: GONGINSOIAURAINSF)

Sunspots always appear as pairs in active
regions. Powerful dipolar magnetic fields con
nect the leading and followi ng spot in each
pair, giving the pair a charac teristic magnetic
polarity. In one of the sun's (north/south)
hemispheres, the field will point outward from
the leading spot and inward to the following
spot, and in the other hemisphere it will be
exactly the oppos ite-inward to the leading
spot and outward from the following spot.

These character istics make it possible to
readil y tell the difference betwe en the old
cycle and new-cycle regions:

I . Old-cycle spots are Ileal' the equator,
with their spot-pair polarities opposite in the
Northern and Sou thern Hemi spheres.

2. New -cycle spots are near 30 ° north and
south latit udes, with north and south polar
ities that are revers ed from that of old-cycle
pairs .

The beginning of each new cycle is indi
cated by the sustained appearance ofthese 30°
latitude, reversed-polarity magnetic active
regio ns, often with spot pairs or groups.

There was a brief appeara nce of a small
reversed- polarity spot pair near 30° south in
July 2006 , but it vanished almost immediate
ly. It was a fluke; nothing further was seen for
17 months.

That changed on December I 1, 2007, when
an already-formed reversed -polarit y active
region pair rotated over the limb into view.
Wh ile no actual sunspots formed, the mag
netic structure was clear. The system grew in
size for a few days and then began to dimin
ish and rotated out of view on the 23rd. Then ,
on Janu ary 2, 2008, another reversed-polari
ty magnetic region (98 1) emerged and pro-

*P.O. Box 1938, Hilo, HI 9672 1
e-mail: <jkennedy tisinterpac.net>

5 ix-meter devotees have anxio usly been
awai ting the peak yea rs of solar Cycle
24 and the return of good ionospheric

DX co ndi tio ns. In Decemb er 2007 and
January 2008 we saw the first solid indica
tions that Cycle 24 is beginn ing to rev up.

At the end of one cycle and the beginning
of the next cycle, there is a period oftime when
the two cyc les overlap. Magnetically active
regions and associat ed sunspots from both
cycl es are seen on the sun at the same time.

An NSO solar magnetogram from December
18,2007 shows the magnetic pai r 30N- 145.
Note its position in the dateline in figure I.

(Credit: NSOIAURA/NSF)

An NSO solar magnetogram from January 5,
2008 shows the magnetic pair 30N-250. Note
its position ill the dateline in fi gure I, along
with much larger IOS-240 and smaller 10N
330 groups from Cycle 23. (Credit : NSOI

AURA/NSF)
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QUARTERL!::1 CALENDAR OF EVENTS

May 6
May II
May 12
May 18
May 20
May 25
May 28
June I
June 3
June 8
June 10
June 15
June 16
June 18
June 2 1
June 22
June 26
June 29

Feb. 24
Feb. 28
Feb. 29
March 2
Mar. 7
Mar. 9
Mar. 10
Mar. 14
Mar. 16
Mar. 20
Mar. 2 1
Mar. 23
Mar. 26
Mar. 29
Mar. 30
Apr. 6
Apr. 7
Apr. 12
Apr. 13
Apr. 20
Apr. 22
Apr. 23
Apr. 27
Apr. 28
May 4
May S

Current Contests
The European Worldwide EME Contest

2008: Sponsored by DUBUS and REF, the EU
WW EME contest is intended to encourage
worldwide activity on moo nbounce . Infor
mation on this contest was not avai lable at
press time. Please check with N6CL ' s "VHF
Plus" colu mn in CQ magazine for a future
announcement.

Spring Sprints: These short-durat ion (usu
ally four hours) VHF+ contests are held on
various dates (for each band) during the
months of April and May. Please check with
the "V HF Plus" column in CQ magazine for
a future announcement.

The 2 GHz and Up World Wide Club
Contest: Sponsored by the San Bernardino
Microwave Society , this contest runs in early
May. Rules are avai lable at the following
URL: <http://www.ham-radio .comlsbms>.

Conference and Convention
Southeast VHF Society: The 12th annual

conference will be hosted in Atlanta, Georgia ,
April 25 and 26, 2008 at the Holiday InnIUCF,
12125 High Tech Ave., Orlando, FL (phone
407-275-9000). For information on register
ing for the conference, please check the soci
ety ' s website at <http://www.svhfs.org/> .

Dayton Hamention®: The Dayton Ham
vention® will be held as usual at the Hara
Arena in Dayto n, Ohio, May 16-18,2008. For
more information, please see the website :
<http://www.hamvention.org>.

Calls for Papers
Calls for papers are issued in advance of

forthcoming conference s either for presenters
to be speakers, or for papers to be published
in the conferences' Proceedings, or both. For
more infor mation, questions about format,
media, hardcopy, e-mail, etc., please contact
the person listed with the announcement. The
following organiza tion or conference orga
nizer has announced a call for papers for its
forthcomin g conference:

The Southeas t VHF Society (see confer
ence dates announcement above): The dead
line for the submission of papers and presen
tations is February 29, 2008 . All submissions
should be in Microsoft Word (.doc) or alter
natively Adobe Acro bat (.pdf) files. Pages
should be 81/2 by II inches with a I-inch mar
gin on the bottom and 314-inch margin on the
other three sides . All text, drawings, photos,
etc., must be black and white only (no color).
Please indicate when you submit your paper
or presentation if you plan to attend the con
ference and present there or if you are sub
mitting just for publication. Papers and pre
sentations will be publi shed in bound
Proceedings by the ARRL. Send all questions,
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Quarterly Calendar
Tilefo llowing is a list ofimportant dates for EME
enthusiasts:

Feb. 3 Very poor EME conditions
Feb. 7 New Moon
Feb. 10 Good EME co nditions
Feb. 14 First Quarter Moon and Moon Perigee
Feb. 17 Moderate EME conditons
Feb. 2 \ Full Moon and Total Lunar Eclipse

visible throughout most of the
Americas, Africa, and Europe
Moderate EME conditions
Moon Apogee
Last Quarter Moon
Very poor EME conditions
New Moon
Good EME conditions.
Moon Perigee
First Quarter Moon
Moderate EME conditions
Spring Equinox
Full Moon
Moderate EME conditions
Moon Apogee
Last Quarter Moon
Very poor EME conditions.
New Moon; Good EME conditions
Moon Perigee
First Quarter Moon
Good EME conditions
Full Moon ; Poor EME conditions
Lyr ids Meteor Shower Peak
Moon Apogee
Very poor EME conditions
Last Quarter Moon
Good EME conditions.
Eta Aquarids Meteor Shower Peak
and New Moon
Moon Perigee
Very good EME conditions
First Quarter Moon
Poor EME condi tions
Full Moon and Moon Apogee
Poor EME condi tions
Last Quarter Moon
Good EME conditions
Moon Perigee and New Moon
Exce llent EME co nditions
First Quarter Moon
Poor EME conditions
Moon Apogee
Full Moon
Summer So lstice
Poor EME conditions
Last Quarter Moon
Moderate EME conditions
- EME conditions courtesy W5L UU.

comments, and submissions to the technical
program chair, Steve Kostro, N2C EI, at
<svhfs2008@ downeastmicro wave.com>.
For further information about the conference
go to <http://www .svhfs.org> .

The Central States VHF Society Con
ference : Technical papers are solicited for the
42 nd annual Central States VHF Society

Conference to be held in Wichita, Kansas 0 111

July 24-27, 2008 . Papers, presentations, and
posters on all aspects of weak-signal VHF an
above amateur radio are requested. You do not
need to attend the conference, nor present your
paper, to have it published in the Proceedin gs.
Posters will be displayed during the two days
of the conference.

Non-wea k signal topics, such as FM,
repeaters, packet radio, etc., generally are not
considere d acce ptable. However, there are
always exce ptions. Please contact the folks
below if you have any questions about the suit
abil ity of a topic. Strong editorial preference
will be given to those papers that are written
and forma tted specifically for publi cation,
rather than as visual presentation aids.

Deadl ine for submissions: For the
Proceedings June 2; for presentations deliv
ered at the conference June 30; and for noti
fying them that you will have a poster to be
displayed at the co nference also June 30.
Please bring your poster with you on July 25,.
Contact information: Mel Graves, WR0I , via
e-mai l: <wrOi@sgdrugfree.com>. or snail
mail at: Melvin Graves, WR0I, P.O. Box 273,
Wichita, KS 6720 1-0273.

Submissions can be made via the follow
ing: Electronic formats (prefer red); via e
mail ; uploaded to a website for subsequent
downloading; on media (3.5-inch flopp y, CD,
USB stick/thumb drive) .

Meteor Showers
The a-Centaurids meteor shower is expect

ed to peak on February 8 at 1700 UTe. The
y-Norm ids showe r is expected to peak on
March 13. Other February and March minor
showers include the following and their pos
sible radio peaks: Capricornids/Sagittarids,
February 2, 0300 UTC; and X-Capricornids,
Februa ry 14, 0400 UTe.

The Lyrids meteor shower is active during
April 16-25. It is predicted to peak around
0500 UTC on 22 April. This is a north- south
shower, producing at its peak around 10-15
meteors per hour, with the possibility of
upwards of 90 per hour.

A minor shower and its predicted peak is
pi-Puppids (peak on April 23, at 1000 UTC).
Other April , May, and June minor showers
include the following and their possible radio
peaks: April Piscids, April 20, 0300 UTC; 8
Piscids, April 24, 0300 UTC; n-Aquarids .
May 5, 1800 UTC; e-Ar ietids, May 9, 2000
UTC; May A rietids, May 16,0300 UTC; and
o-Ce tids, May 20, 0100 UTe. June Arietids,
June 7,0500 UTC ;zeta-Perse ids, June9,0400
UTC; and fJ-Tallrids, June 28, 0400 UTC.

For more information on the above meteor
shower predictions please visit the inte r
national Meteor Organi zation ' s website :
<http://www.i mo.net>.

Vis it Our Web Site
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By Bill Brown," WB8ELK

UP IN THt AIR
New Heights for Amateur Radio

Transatlantic Balloon Race

P
art of the fun and challenge of Amateur Radio High
Altitude Balloo ning (ARHAB) is to push the enve lope
towards new achievements. Ralph Wa llio, W0RPK,

maintains an ARHAB Flight Records page on his website
(www.arhab.org) that documents some of these achievements.
Each year a contest is held with categories such as Highest
Altitude, Longest Flight Time, Greatest Flight Distance,
Greatest Telemetry Reception Range (VHF/ UHF), Greatest
Telemetry Reception Range (HF), and Greatest Two-Way QSO
via balloon transponder or repeater.

Several balloon groups have been pushing towards the ulti
mate goal of having a balloon repeater/transponder that flies for
several days at high altitude. Imagine having the equivalent of
an AMSAT satellite that floats slowly across the U.S. (or around
the world) for hours or days . The great advantage of a

*12536 T 77, Findlay, OH 45840
e-mail : <wb8elk@aol.com>

BalloonSat is that due to its slow speed relative to an AMSAT
bird and its closer proximity to Earth, anyone with a modest
amateur radio station can easily work through the balloon relay
without worrying about slinging antennas rapidly across the sky,
and much lower power is necessary to make a contact. Some of
the two-way QSOs that were made via a VHF/UHF balloon
repeater have been over 700 miles (a 777-mile DX QSO is the
record so far, set by N8DEZ/6 and N5QO via the ANSR bal
loon relay from Phoenix, Arizona) .

The Contenders
One of the ultimate goals, and also the toughest to achieve, has

been to lob a balloon payload clear across the Atlantic Ocean.
The unmanned balloon equivalent of Charles Lindbergh's
transatlantic solo flight, a handful of balloon groups have taken
up the challenge and the race is on!

It turns out that the best time of year to achieve a transatlantic
flight is during the winter months . The jet stream can exceed

ARM?
JTAG

DC/DC
Converter

Input
Power

VHFTx
Chain

HF Low Pass
Filter Banks

Photo 1. The HF PSK-31 and VHF APRS ANSR long-duration payload PC board. (Photo by Michael Gray, KD7LMO)
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Photo 2. Robert Rochte, KC8UCH,
launches his solar balloon from Grosse

Pointe Academy.
Photo 3. Launch ofthe UTARC Spiri t of

Knoxv ille UX-19 balloon.

170 knots at this time of yea r, and the
trend is for a flight that goes eas t at a high
speed. Some days the winds are so strong
that a balloon could make the transit in
less than 48 hours.

So far four groups have thrown their
hats in the ring, and there could be a few
more as the co mpetit ion heats up . In
alphabetica l order, here are the current
contenders:

ANSR
The Arizo na Near Space Research

(AN SR) gro up (www.ansr.org) plans to
fly a custom-built payload that includ es
APRS as well as PSK- 31 telem etry (see
photo I). Using a circuit designed and!
built by Mich ael Gray, KD7LMO, this
multi-band HF PSK -3 1 telem etry
transmitter ca n be heard for thou sand s
of miles, allowing anyo ne with a mod
es t HF PSK-31 station to fo llow the
flight' s progress. (Mic hae l's innov ative
circuit design s ca n be viewed at:
<www.kd7Im o.net>.)

In additio n to its extensive student
experi ment program using co nve ntio nal
latex balloon s, ANS R has ac hieve d!
some rem ark able long-durati on flight s
using a special plastic balloon designed
and supplied by Mark Caviezel ofGlobal
Western. Th e gro up has made several
multi-day fl ight s so far , and the longest

Photo 4. WB8ELK 's Hi-Ball 8 long-duration balloon launch (left to right): Barry, N4MSJ; Thad, WB4VHF; Jason, KG4WSV;
Gary, N4TXl; and Jim WA8VWY.
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Amateur Radio
Coax &Wire

Assemblies To Your Specs
Wireman Coax,

Accessories
www.coaxman.com
wire@coaxman.com

"Specialist in RF Connectors and Coax"
Part No. Description Price
PL·259/USA UHF Male Phenolic. USA made $1.50
Pl·259/AGT UHF Male Silver Teflon , Gold Pin 1.50 10/$9.00
UG-2 1DIU N Male RG·8, 213. 214 Delta 3.25
UG-21BIU N Male RG-8 . 213. 214 Kings 5.00
99131PIN N Male Pin tor 9913, 9086. 8214

Fits UG-21 DIU & UG·21 BlUN 's
N Male for RG-B with 9913 Pin
N Male for RG·8 with 99 13 Pin
N Male to 50-239 , Teflo n USA

N Female to PL·259 , Teflon USA

The R.F. Connection
213 North Frederick Av e., . 11 CO

Gaith er sburg, MO 20an· (301) 84D-54n
800-783 -2666

FAX 301-869·3680
www.therfc.com

Complete Selection Of MIL-SPEC Coax . RF Connectors And Relays

UG·2 1D/99 13
UG·2 1B19913
UG·14 6NU

UG-83BIU

TransPorter'"
Easy transport fo r your FTM-l OR,
FT-90R or FT-1500 with built-in
power supply and recharging system.

RadioWall et '"
Transport your handheld
radio and accessories in an
compact, easy to carry case.
DXpedition Pack'"

Full sized daypack constructed
of heavy-duty black nylon;
Comes with your cho ice of the
Radio Box" (in 2 sizes) or th e
Radio Pouch" .

800·206·0115 • KC6QLB
www.powerportstore.com

"The COAXMAN"

HamTestOn line™
Web-based training for t he
ham radio written exams

~ Quick, easy way to learn.
~ 100 % guaranteed - you pass the

exam or get your money back.
~ Better than random practice tests.
~ Provides additiona l information .
~ Presents concepts in logical order.
~ Tracks prog ress on each question.
~ Focuses on you r weak areas with

" intelligent repet it ion" .
~ Better than books - question drill

keeps you engaged .
~ Try our fre e trial.

www .ham t est on l ine.com

Due to the wonders of HF propaga
tion, anyone can track these flight
attempts using ju st a free sound-card
decodin g program . As always, you can
find out when these efforts will fly
by checkin g out the national Amateur
Radio High Altitude Ballo on website,
<www.arhab.org>, where most balloon
flights are posted in advance.

73, Bill, WB8ELK

I have longed dreamed of flying a bal
loon acro ss the "pond." Over the past
few years I have done a numb er of test
flight s using both plastic balloons and
trad ition al latex balloons (see photo 4).
My transatlantic effort will consist of a
30-meter and 20-meter standard RTTY
and CW tran smitt er sending down loca
tion and altitude as well as APRS on
144.39 MHz until it' s past VHF range to
the shoreline. Based in the Huntsville,
Alabama area, it doesn 't take more than
a few hours to make it out ove r the
Atlantic if the upp er altitude winds
are high.

Over the years, I' ve dropp ed a dozen
payloads into Davy Jones' s locker. My
most recent series of tran satl anti c test
flights have dropped four payloads into
the Bermud a Trian gle. My farthest flight
so far was 1400 miles downrange, and the
balloon splashed down off the coast of
Nova Scotia after flying for over
22 hours. I will also be using a Global
Western balloon supplied by Mark
Caviezel. Updates and flight results
can be viewed on my website: (www.
wb8elk .com).

WB8ELK

a free RTTY decod er program and allows
anyone who rece ives the HF RTTY sig
nal from the balloon to automatically
send what they rece ive directly to the
UTARC team . In addition, any ham can
view online what other hams have decod 
ed on RTTY anywhere in the world . So
far they have the record for farthest HF
telemetry reception by OJ 1YFK at over
4572 miles. Their most recent flight
splashed down in the Atlantic way past
the South Carolina coast after flying 589
miles. The y plan to transmit on 144.39
APRS while over the US mainland, and
then start transmittin g standard 45-baud
RTTY and CW on the 30-meter band
while over the Atlantic and flying a
Global Western balloon.

UTARC
Members of the University of Tennes

see Amateur Radio Club (UTARC) in
Knoxville, Tennessee have been active
ly pursuing long-duration flight with a
number of innovative flights (see photo
3). Their transatlantic effort has been
dubbed "The Spirit of Knoxvill e" (www.
spiritofknoxv iIIe.com), and they main
tain a unique website that links into the
APRS server system as well as their own
internet-link ed RTTY (Radio Teletype)
system to provide real-time chart s of the
balloon ' s telemetry. Their web-linked
RTTY system is particularly unique in
that they have developed a web-server
linked interface to the popular MMTTY
program that they call DTRC (Dis
tributed Tracking and Relay Client). It' s

mission has been 775 miles downrange.
If ANSR makes it across the Atlantic, it
will indeed be quite an achi evement,
since the group has the disadvantage
of havin g to trek acro ss most of the con 
tinental U.S. before reaching the
Atlanti c seaboard.

Grosse Pointe Academy
Robert Rochte , KC8UCH, has been

researching and building unique exper
imental balloon designs and has
achieved amaz ing results using super
pre ssure balloons made out of mylar, as
well as solar balloons that require no
helium (see photo 2). Man y of his solar
balloons have carried APRS transmitters
up to over 65,000 feet , and they have
floated there all day long until the sun
went down. He ' s had man y flight s of
several hundred miles, and his farthe st
was a landing in New Brunswick,
Canada, 933 miles. His longe st duration
flight so far was a super-pressure design
that stayed up 32 hours carrying a
5-o unce APRS payload . Robert is
Director ofTechnol ogy at Gro sse Point e
Acad emy in the Detroit, Michi gan area
and involves his students in the entire
process (see <http://mail.gpa cademy.
org/-rochter/default.htm» . The stu
dents build the balloon in the classroom
as well parti cipate in the launch, data col
lection, and tracking of the mission. Thi s
is a wond erful hands-on way of teach 
ing science and engineering in a way that
few students get to experience. Robert
has a ballooning blog at the following
address : (http://arhab.blogspot.com/).
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By Dr. H. Paul Shuch,* N6TX

DR. StTI'S STARSHIP
Searching For The Ultimate DX

Millimeter Magic

Where, exactly,. within the vast ~Iectr?magnetic spectrum
are we most likely to detect radio evidence of our cosmic
companions? The question is important to practitioners

of SETI science, professional and amateur alike, because our ter
restrial technology is limited. Wouldn't it be wonderful if we could
view the whole spectrum, OC to daylight, in real time? We're talk
ing about the ultimate panadaptor. However, that's a little like try
ing to monitor every frequency on every ham band simultaneous
ly in order not to miss the next opening to that elusive OX station.

The OX that SETlzens seek, however, is even more elusive than
the rarest uninhabited island which might some day be activated.
At least, when a trek is mounted to a remote corner of planet Earth,
we know the OXpedition's destination, what bands the team mem
bers plan to operate, what call sign they will use, their preferred
modulation modes, and how long they plan to be there . With inter
stellar OX, we don't even know for sure that they exist, much less
the particulars of their QTH, operating schedule, or band plan.
Lacking any a priori knowledge, all we can do is guess, and the
better we guess, the greater our chance of success.

The first scientific paper proposing modem SETI, co-authored
by Prof. Phil Morrison, W8FIS, back in 1959, appeared in the pres
tigious British science journal Nature . In it, Morrison and his col
league Giuseppi Cocconi grappled with the concept of magic fre
quencies, those calling channels that Nature has carved into the
cosmic bandplan, which would be obvious to any thinking crea
ture on a planet orbiting any star. The assumption of mediocrity
suggests that if we on Earth can figure out the bandplan, then our
potential OX (being, we presume, more intelligent than we) will
have figured it out as well. Morrison's and Cocconi's suggestion,
the neutral hydrogen emission line at 1420.405751692 MHz, has
been the starting point for nearly all the SETI searches that have
followed. Hydrogen is, after all, the most abundant element in inter
stellar space, and it emits a clearly detectable, narrow-band cali
bration signal for all who care to tune its way. Surely if we can see
that, so can they.

After nearly halfa century of trying, though, we have yet to detect
the interstellar CQ, on the hydrogen line or the myriad other magic
frequencies we have monitored with Earth 's best radio telescopes.
Could it be we're listening on the wrong channel?

Peter Vekinis, LXIQF, thinks so. He speculates that advanced
extraterrestrial civilizations will announce their presence in the mil
limeter-wave spectrum. Peter recently concluded two days of SETI
observations from the 12-meter diameter radio telescope on Kitt
Peak, Arizona. He selected ten frequencies between 115 and 177
GHz, associated with natural emission lines from molecules ofbio
logical significance on Earth. If organic processes are similar
throughout the cosmos, Peter reasoned, then one or more of these
frequencies might be obvious to the beings we seek to detect.

Peter's logic seems reasonable. If we are a typical example, then
as civilizations advance technologically, they naturally gravitate
toward ever higher frequencies . Yet the truth is that we're not all
that advanced. It's easy for Earth's radio amateurs to monitor the

*Executive Director Emeritus, The SET! League, lnc.,
<www.setileague.org>
e-mail: <n6tx@setileague.org>
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SETI League member Peter Vekinis, LXi QF, on site at the i2-meter
diameter millimeter-wave radio teles cope on Kitt Peak, near
Tucson , Arizona, in November 2006 scanning for intelligent
extraterrestrial signals. Peter conducted a two-day observing run
in the i70-GHz spectral region. His raw data, recorded as audio
.WAVfiles, was made availablefor SETI League members to down
load and analyze. So far, no signal ofobvious intelligent extrater-

restrial origin has been found buried in the nun-wave noise.

21-cm hydrogen line (after all, it 's just up the road from the popu
lar 23-cm ham band and our equipment tweaks up there quite read
ily). However, how many of us routinely tune the rarefied bands
around 170,000 MHz? I venture to guess one could count them on
the thumbs of one hand.

In just two nights of listening, Peter Vekinis recorded hundreds
of gigabytes of noise. Somewhere, buried in that noise, he hoped!
to find ET, but sifting through so large a data set is a daunting task.
To spread the workload among The SETI League's 1500 members,
he put his data files on the web and encouraged his fellow mem 
bers to apply their very best OSP techniques to the analysis. Several
have risen to the challenge, although none has yet hit paydirt.

Recognizing that downloading of GB-size files requires a broad
er bandwidth than the connection most of us enjoy, The SEn
League decided to make the entire data set available on OVO . These
disks are provided free of charge to SETI League members in good
standing. If you want to lend a hand, first join our grass-roots, mem
bership-supported, nonprofit ham club via <http://www.setileague.
org>. Include with your membership application a note saying,
"send LXIQF OVO," and we'll respond as quickly as an all-vel
unteer organization is able.

Vekinis is fortunate to have occasional access to one of the
world's great millimeter-wave radio telescopes. Most of us are non
so blessed. Therefore, until Ken YaeCom starts advertising mrn
wave rigs in the pages of CQ VHF, chances are we'll all be stuck
in the low microwave realm, hoping some benevolent extraterres
trial OX club will choose to put up a beacon on the Novice bands.

Still, when that first 170-GHz rig hits the market, I plan to buy
one and join Peter Vekinis in listening on one of his magic fre
quencies. I hope you will, too. 73, Paul, N6TX
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Within the pagesofCQ VHF you'll find
more m e a ty reading aimed a t the
really serious VHFer. That 's w hat o ur
surveys to ld us you wanted and that's
w hat we d e live r!

By taking advantage of our subscrip
tion specia ls you'll save money a nd
have CQ VHF delivered right to your
mailbox. Only $25 for four information
packed quarterly issues. Or better yet,
enter a two or three year subscription
at these special prices. As always,
every subscription comes wi th our
money back guarantee.

*FREE
2008109CO Amateur
Radio Ops Calendar
withevery 3-yrsubscription!

- ~ • '... ,. '-. Purchase a 3-year subscription
: .: ,': : ~ • • andreceive a 15 month calendar

(January 2008 through March 2009)
a $8.95 value - FREE!

Calendarincludes 15spectacularimages of some
of the biggest, most photogenic shacks, anten
nas, scenics and personal ities in ourhobby! Also
includes datesof important Ham Radio contests
andoperating events, meteorshowers, phases of
themoonand otherastronomical info,plusimpor
tantand popular holidays!
('While supplies lost.)

1 year only $26.00
2 years $52.00
3 years $78.00
Canada/Mexico

1 year $36, 2 years $72, 3 years $108;
Foreign

1 year $39, 2 years $78.00. 3 years $117
Paya b le in U.S. dollars

Mail your order to:
25 Newbridge Road
Hicksville, NY 11801

Subscribe on line at:
www.cq-vhf.com

FAX your order: 516 681-2926
Call Toll-Free: 800-853-9797
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FT·2000/FT20000 HF. 6M tcvr

· 100 Wwiauto tuner · built-in Power supply
• DSP filtersI Voice memory recorder
• 200W (FT-2000D)
· 3 Band Parametric MicEO · 3 IFroofing filters

Call For Low Pricing!

· 100W HF/6M • Auto Tuner built-in • DSP Buill
· 500 Memories • DNR, IFNotch, IFShift

Call Now For Special Pricing

FT·450AT HF. 6M TeVR

• 50w2m, 40won440mHz
• Weather Alert
· 1000. Mems
• WIRES Capability
• Wideband Receiver (Cell Blocked)

Call Now For Your Low Price!

Ultra compact HF. VHF, UHF

· 100w HF/6M, 50w2M, 20wUHF
• DSP included · 32 color display
• 200mems • Detachable front panel (YSK-857 reqr

Call forLow Price!

2M Handheld

• Direct Keypad Entry
• 5woutput
• 209memories
• Ultra Rugged
Call Now For Special Pricing!

VX·3R 2M/440 HT

5012M/220/440 HT

• Wideband RX - 900Memories
• 5WTX(300mw 220Mhz)
• Li-Ion Battery
• Fully Submersible to 3 ft.
• Built-in CTCSS/DCS
• Internet WIRES compatible

Now available inBlack!

• Ultra-Compact Dual-Band HT
wiWide band RX

• 1.5W RF out210/1 w RF out440
• WiRES Compatible
• 1000Memory channels
• AA Battery compatible

w/Optional FBA-37

Call For Low Intro Price!

VX·6R
2M/220/440HT

• wideband RX - 900memories
• 5W2/440 , 1.5W220MHz TX
• Li-ION Battery - EAI system
• Fully submersible to 3 ft.
• CW trainer built-in
NEW Low Price!

FT·60R
· 210/440 HT
• 5W Wide-band receive
• GiCSSIDCS Built-in
• Emergency Auto ID
Low Price!

Winter Hofiday Savings
Nov 1st - Jan 31st

• V.UN . VlU. U operation
• V. U fullduplex > Cross Band repeater function
• 50W2M35W UHF
• 1000. Memory channels
• WIRES ready
Call Now For Low Pricing!

FT·8800R 2M/440 Mobile

·100W HF/6M
• Auto Tuner built-in
· 3 roofingfilters built-in
• DMU-2000 Compatible
Call Now For Low Pricing!

FT·950 HF. 6M TCVR

FT·8970 VHF/UHF/HFTransceiver

• HF/6M/2M170CM • DSPBuilt-in
• HF 100W (20Wbattery)
• Optional P.S.• Tuner· TCXOBuilt-in

Call Now For Our Low Pricing!

PORTLAND, OR
11705 S.w.PacificHwy.
97223
(503) 598-0555
(BOO) B54·6046
Leon, W7AD, Mgr.
Tigard-99W exit
fromHwy. 5 & 217
portland@hamradio .com

ATLANTA, GA
6071 Buford Hwy., 30340
(770) 263-0700
(BOO) 444·7927
Mark, KJ4VO , Mgr.
Doraville, 1101. no.of 1-285
atlanta@hamradlo.com

WOODBRIDGE, VA
(Near Washington D.C.)
14803 Build AmericaDr. 22191
(703) 643-1063
(BOO) 444·4799
Steve, W4SHG, Mgr.
Exit 161, 1-95, So. to US 1
woodbrldge@hamradio.com

SALEM, NH
(Near Boston)
224N. Broadway, 03079
(603) 898·3750
(BOO) 444·0047
Chuck, N1 UC, Mgr.
sales@hamradio.com
Exit 1, 1-93;
28101. No. of Boston
salem@hamradlo.com

PHOENIX, AI
1939 W. Dunlap Ave., 85021
(602) 242-3515
(BOO) 444·9476
Gary, N7GJ, Mgr.
1 101. east 011·17
phoenlx@hamradio.com

DENVER,CO
8400 E. Iliff Ave. #9, 80231
(303) 745-7373
(BOO) 444-9476
John, N5EHP, Mgr.
denver@hamradlo.com

BURBANK,CA
1525 W. Magnolia Blvd , 91506
(818) 842·1786
(BOO) B54·6046
Eric, K6EJC, Mgr.
Magnolia between

S. Victory & Buena Vista
burbank@hamradio.com

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

NEW CASTLE, DE
(Near Philadelphia)
1509N. Dupont Hwy., 19720
(302) 322-7092
(800)644-4476
Rick, K3TL, Mgr.
RT.131 /4 101., So. 1-295
newcastle@hamradlo.com

OAKLAND,CA
2210Livingston St., 94606
(510) 534-5757
(BOO) B54·6046
Mark, WI7YN, Mgr.
1-880 at 23rdAve. ramp
oakland@hamradlo.com

SUNNYVALE, CA
510Lawrence Exp. #102, 94085
(408) 736-9496
(BOO) 854·6046
Howard, W6HOC, Mgr.
So. fromHwy. 101
sunnyvale@hamradlo.com

SAN DIEGO, CA
5375 Kearny VillaRd., 92123
(858) 560-4900
(800)B54·6046
Tom, KM6K, Mgr.
Hwy. 163& Claremont Mesa
sandiego@hamradlo.com



Yaesu · The Choice of the World's Top DXers
....on the VHF and UHF bands, too

Spec ifications subject to change without not ice. 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 details .

ATAS-120A
Active Tuning Antenna System
(no separate tuner required)

~
VHFIUHF
Base RadialK it
ATBK-l00 lor
ATA5-120A.

HFNHF/UHF MultimodeMobileTransceiver,
now Including Built-in DSP

FT-8570~ 60mBand
HF/50/144/430 MHz
100 W All Mode Transceiver
(144 MHz 50 W/430 MHz 20 W)

REAL PERFORMANCE,
REALLY PORTABLE
FT-817NO
HF/50/144/430 MHz
5 W All Mode Transceiver
(AM 1.5 W)

60mBan

For the latest Yaesu news , visit us on the Internet:
hllp:J/www.yaesu.com

- - --- ---_ ._._----_. .. - _._--- ---- --



Shown with after-market keyer paddle, keyboa rd. and monitor (not supplied).
Optional Data Management Unit (DMU-2000) and monitor are requ ired for
viewing of Audio Scope and other display featu res.

Compac t size : 9" X 3.3" x 8.5" and Light weight : 7.9

Specifications subject to change without notice. Some accessories and/or
options may be standard in some areas. Frequency coverage.may differ In
some countries. Check with your local Yaesu dealer for specific details .

HF/50 MHz 100 W All Mode Transceiver

FT-450 Automatic Antenna Tuner ATU-450 optional

FT-450AT WithBuilt-in ATU-450 Automatic Antenna Tuner

~X~~.,~J
Vertex Standard
US Headquarters
10900 Walker Street
Cypress, CA 90630 (714)827-76~

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

HF/50 MHz Transceiver

FT-2000
• 200 W Version with External Power Supply
.100 W Version with Internal Power Supply
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