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LINE OF SIGHT

A Message from the Editor

A Big Dish and a Little Dish
and Education Partnerships

is issue generally is focused on anten-
nas. Two antennas that get special
attention are the big dish at Arecibo and

the little dish, the parabolic dish created from
an umbrella.

The Big Dish

Regarding Arecibo, this past April several
amateur radio operators made the trip to the
Arecibo dish in Puerto Rico as part of the
ongoing Echoes of Apollo celebration that
Pat Barthelow, AAGEG, along with Robert
Brand initiated last year (see <http://
echoesofapollo.com> and the Spring 2009
issue of CQ VHF magazine). Barthelow's
article “Echoes of Apollo EME/Arecibo
2010: Part 1” begins on page 8. Following his
article is regular features writer Mark
Morrison, WA2VVA, with Part 5 of his series
“Amateur Radio and the Cosmos,” in which
he details the building of the Arecibo dish.

Mentioned in Morrison’s article is William
E. “Bill” Gordon, who is known as the father
of the Arecibo Observatory because of his
efforts to design, arrange funding, and shep-
herd it through its construction. He was its
first director. After his tenure at Arecibo, he
served a number of years as a professor and
later dean and provost at Rice University. The
university maintains his papers between 1947
and 1994 in the Woodson Research Center.
Among with them are a number of papers on
research that he conducted using the big dish.
Gordon passed away this past February 16, at
the age of 92.

The Little Dish

Concerning the little dish, Doug
Quagliana, KA2UPW/5, writes about his
construction of “A Homemade Collapsible
Parabolic Dish Antenna” beginning on page
44. Following his article, John Jaminet,
W3HMS, and Curt Wann, K4ITO, pen an
article entitled “Parabolic Antenna Calcula-
tions.” Kent Britain, WA5SVIJB, adds his
insight on the construction of feeds in his
“Antennas” column, which follows the
Jaminet and Wann article.

Other Antennas

You will find other antenna-related arti-
cles and references throughout this issue. For
example, in Barthelow’s article he mentions

the work of Professor Tommy Henderson,
WDS5AGO, at the Tulsa Community Col-
lege, where he guided his students in their
individual construction of WASVIB's
Cheap Yagi design antenna for 432 MHz.

Education Partnerships
with Public Schools

Mentioning my friend WD5SAGO causes
me to reflect on the potentially huge oppor-
tunity for us hams beginning this fall—the
opportunity to partner with public schools.
The ominous headlines this past April
warned of massive layoffs of teachers and
staff of public schools. Secretary of
Education Arne Duncan warns that between
100,000 and 300,000 public school jobs
could be lost due to budget cuts.

While the public school situation is dire,
[ believe that this is a tremendous opportu-
nity for amateur radio clubs to respond to the
immediate needs of local public schools. |
do so because my wife, Carol, W6CL, and I
have been involved as education partners
with a local public school, Hamilton, in the
Tulsa Public Schools district for more than
six years.

Education partnerships with Tulsa Public
Schools include banks, faith-based organi-
zations, the local Bar Association, the local
medical association, museums, universities,
Tulsa Air and Space Museum, and the
Oklahoma Air National Guard.

Because Carol and 1 are both amateur
radio operators, one way in which our hobby
has played a role in our education partner-
ship with Hamilton occurred a few years ago
in connection with the International Space
Station (ISS) and the ARISS program.

In December 2004, Keith Pugh, W5IU,
the satellite columnist for this magazine,
notified me that the nearby Tulsa Air and
Space Museum was scheduled to be in con-
tact with the ISS later that month. Several
students from area schools were already
scheduled to ask questions during the ten-
minute contact. | got the okay from Keith for
the possibility of some of the Hamilton stu-
dents to be observers of the contact.

Then I contacted Ms. Rita Balleu, one of
the science teachers at Hamilton, to see if she
could arrange for a few students to go to the
museum despite the school being on winter
break. She got four students to be observers

during the contact. Following the contact,
Keith wrote an article for the Winter 2005
issue of CQ VHF magazine. As editor, |
made sure that Ms. Balleu and her four stu-
dents’ photos were in the article.

Most recently the Oklahoma Air National
Guard piloted an after-school program at
Hamilton. Known as Starbase 2, the program
is sponsored by the Office of the Assistant
Secretary of Defense for Reserve Affairs
(http://www.starbasedod.com/index.php).
Hamilton was one of five pilot sites for the
new program which included STEM and
social skills instructions for the students.

Naturally, Carol and I became mentors in
the program. For two hours during several
Wednesday afternoons last spring we and
others from the Air National Guard, Tulsa
Technology Center, Langston University,
and classroom instructors mentored Hamil-
ton students. Nationally, the program has
been deemed such a success that it will be
expanded to ten schools across the country
next fall and will include a return to Hamilton.

Just before we left for Dayton this past
May, we learned that another Starbase 2 pilot
site is in Dayton and is sponsored by Wrigh-
Patterson AFB. We visited that site a couple
of days before Hamvention® began. It was
very interesting to compare the two sites.

My encouragement for us is this: The dire
times for public schools can be huge oppor-
tunities for amateur radio clubs. Club mem-
bers can be volunteers. Club houses can be
sites for after-school programs. Your club’s
involvement is only limited by your imagi-
nations. Incidentally, the ARRL has lots of
resources for amateur radio in the classroom.
For details, see: <http://www.arrl.org/
amateur-radio-in-the-classroom>.

Our involvement with Hamilton began
through an established education partner
program. Even though there may not be a
pregram in your area, I am sure that your
local school officials will be appreciative of
your offer of assistance.

If you have a story to tell about your edu-
cation partnership or something else related
to the wonderful world of VHF Plus, please
e-mail me at: <n6cl @sbceglobal.net>. Also be
sure to check out our website (http://www.cq-
vhf.com/), which now has current events (in-
cluding time-sensitive and time-value items)
as well as live links. 73 de Joe, N6CL
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QUARTERLY CALENDAR OF EVENTS

Current Contests

August: There are two important contests this
month. The ARRL UHF and Above Contest is
scheduled for August 7-8. The first weekend of
the ARRL 10 GHz and above cumulative con-
test is scheduled for August 21-22. ¥

September: The ARRL EME 2.3 GHz and
Up Contest is September 4-5. The ARRL
September VHF QSO Party is September
11-13. The second weekend of the ARRL 10
GHz and Above Cumulative Contest is
September 18-19. The following are the dates
for the Fall Sprints. The 144 MHz Fall Sprint
is September 20 from 7 PM to 11 PM local time.
The 222 MHz Fall Sprint is September 28 from
7PMto 11 PM local time.

October: The first round of the ARRL 50
MHz to 1296 MHz EME Contest is October
2-3.The 432 MHz Fall Sprint is October 6 from
7PM 1o 11 PM local time. The Microwave (902
MHz and above) Fall Sprint is October 16 from
6 AM to 12 PM local time. The second round of
the ARRL 50 MHz to 1296 MHz EME Contest
is October 30-31. The 50 MHz Fall Sprint is
October 30, 2300 UTC to October 31,0300 UTC.

For ARRL contest rules, see the issue of QST
prior to the month of the contest or the URL:
<http://www.arrl.org>. For Fall Sprint contest
rules, see the Southeast VHF Society URL:
<http://www.svhfs.org/2010fallsprintrules.pdf>.

Current Conferences and Conventions

August: The 14th International EME
Conference will be held this year in Irving,
Texas, August 1214, at the Westin at the DFW
airport. This conference will be an excellent
opportunity to meet a number of international
EME enthusiasts. For more information and reg-
istration, see: <http://www.ntms.org/eme/>.

The annual Huntsville, Alabama Hamfest
will be August 21-22 in the usual South Hall of
the convention center. There are several VHF-
related forums scheduled. For more information,
see: <http://www.hamfest.org/>.

September: The 2010 TAPR/ARRL Digital
Communications Conference will be held
September 2426, in Vancouver, Washington, at
the Heathman Lodge. For more information, see
the URL: <http://www.tapr.org/dcc.html>.

October: The 2010 AMSAT-NA Space
Symposium and Annual Meeting is to be held
October 8-10, Elk Grove Village, Illinois,at
the Elk Grove Holiday Inn Hotel. For more
information, see the AMSAT URL pertaining to
the symposium at: <http://www.amsat.org/
amsat-new/symposium/2010/Hotel.php>.

The 2010 Microwave Update conference
will be held in Cerritos, California the weekend
of October 21-24 at the Sheraton Cerritos Hotel.
For information, check the Microwave Update
website: <http://www.microwaveupdate.org>.

Calls for Papers

Calls for papers are issued in advance of forth-
coming conferences either for presenters to be

Quarterly Calendar

The following is a list of important dates for EME
enthusiasts:

Aug. 1 Moderate EME conditions
Aug. 3 Last quarter Moon

Aug. 8 Moderate EME conditions
Aug. 10 New Moon and Moon perigee
Aug. 1213 Perseids Meteor Shower
Aug. 15 Moderate EME conditions
Aug. 16 First quarter Moon

Aug. 22 Poor EME conditions

Aug. 24 Full Moon

Aug. 25 Moon apogee

Aug. 29 Poor EME conditions

Sept. 1 Last quarter Moon

Sept. 5 Good EME conditions
Sept. 8 New Moon and Moon perigee
Sept. 12 Poor EME conditions

Sept. 15 First quarter Moon

Sept. 19 Poor EME conditions

Sept. 21 Moon apogee

Sept. 22 Fall equinox

Sept. 23 Full Moon

Sept. 26 Poor EME conditions

Oct. 1 Last quarter Moon

Oct. 3 Very good EME conditions
Oct. 6 Moon perigee

Oct. 7 New Moon

Oct. 14 First quarter Moon

Oct. 10 Moderate EME conditions
Oct. 17 Poor EME conditions

Oct. 18 Moon apogee

Oct. 21 Orionids meteor shower
Oct. 23 Full Moon

Oct. 24 Poor EME conditions

Oct. 31 Excellent EME conditions
Oct. 30 Last quarter Moon

Nov. 3 Moon perigee

Nov. 6 New Moon

Nov. 7 Moderate EME conditions
Nov. 13 First quarter Moon

Nov. 14 Poor EME conditions

Nov. 15 Moon apogee

Nov. 17 Leonids meteor shower
Nov. 21 Full Moon; Poor EME conditions
Nov. 24 Moon first quarter

Nov. 28 Last quarter Moon; Very good

EME conditions.
—EME conditions courtesy WSLUU

speakers, or for papers to be published in the con-
ferences” Proceedings, or both. For more infor-
mation, questions about format, media, hard-
copy, e-mail, etc., please contact the person listed
with the announcement. The following organi-
zations or conference organizers have announced
a call for papers:

Microwave Update: This year's Microwave
Update conference will be held in Cerritos,
California the weekend of October 21-24, at the
Sheraton Cerritos. This is a call for papers and
talks. They are looking for presentations on all
aspects of microwave equipment and antenna
construction, theory, propagation, operating,
design modes, just to name a few. Frequency
range is 900 MHz through LASER. They have

already had quite a few early volunteers, which
they always appreciate, but they are looking for
more presenters. If you are interested in present-
ing, please contact Frank Kelly, WB6CWN, via
the website link. They are also looking for papers
for the Proceedings. You do not have to be a pre-
senter to have your paper included in the
Proceedings. Papers for the Proceedings can also
just be short pieces on any topic microwave relat-
ed. If you are interested in making a contribution
to the Proceedings, please contact Frank Kelly,
WB6CWN at the website link on the conference
website at:  <http://www.microwaveupdate.
org/> The deadline for papers is Monday,
August 31. The Proceedings Style Guidelines
page can also be found on a link on the confer-
ence website.

AMSAT-NA 2010 Space Symposium:
Technical papers are solicited for the 2010
AMSAT Space Symposium and Annual Meeting
to be held October 8-10 in Elk Grove Village,
Illinois. Proposals for papers, symposium pre-
sentations, and poster presentations are invited
on any topic of interest to the amateur satellite
program. Papers on the following topics are
solicited: Students & Education, ARISS, AO-51,
P3E, Eagle, and other satellite-related topics.
Camera-ready copy on paper or in electronic
form is due by September 1 for inclusion in the
printed symposium Proceedings. Papers re-
ceived after this date will not be included in the
printed Proceedings. Abstracts and papers
should be sent to Joanne Maenpaa, K9JKM, at:
<k9jkm@amsat.org>. For more information see:
<http://www.amsat.org>.

Meteor Showers

August: Beginning around July 17 and last-
ing until approximately August 24, you will see
activity tied to the Perseids meteor shower. lts
predicted peak is between August 12, 2010 at
2330 UTC and August 13, 2010 at 0200 UTC.
The k-Cygnids meteor shower is expected to
peak on August 18. The visually-impossible y-
Leonids is expected to peak August 25, around
1600 UTC. However, this shower may have gone
dormant. The a-Aurigids is expected to peak
around September 1.

October: The Draconids is predicted to peak
somewhere around 2245 UTC on October 8. The
predicted ZHR varies, but never rule out the
remote possibility of a storm level peak. The
Orionids is predicted to peak on October 21. The
Full Moon will obliterate any visual sign of the
shower.

November: The Leonids is predicted to peak
around 2115 UTC on November 17. As with last
year's shower, this year’s peak may go largely
unnoticed.

For more information on the above meteor
shower predictions see Tomas Hood, NW7US"s
propagation column beginning on page 76. Also
visit the International Meteor Organization's
website: <http://www.imo.net/> or download this
pdf: <http://'www.imo.net/docs/cal2010.pdf>.
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Below is one person’s perspective on a successful world EME event that
hoppened thanks to the work of hundreds, perhaps thousunds—cﬂl on
1he shoulders of giants in the Amateur Radio Service.

‘;’:_
P

The Arecibo Observatory with access catwalk. (Photos courtesy of the author)

fter a wonderful experience in setting up a big dish EME

event for Echoes of Apollo 2009 during Field Day week-

end, I took arelatively long rest, as did some of the teams

who made that happen. In our case, it was the guys at the 45-
meter SRI dish overlooking Stanford University.

A lot of wonderful feedback seems to indicate that there were

newly inspired folks who were getting into EME (Earth-Moon-

Earth), either as small stations encouraged by the existence of

larger dishes, or by QRP offered by JT65 modes, or folks who
were noticing large dishes within geographic reach of them that
might be able to be groomed for EME use.

As a newbie to EME, and one who enjoys teaching—both
professionally, and for years in the fun, art, and science of ham
radio—I realized that recent focus and growth of large-dish
EME opened new doors for EME on many levels. In order to
bring interest from outside amateur radio to EME, and there-
fore perhaps new blood, I concluded that SSB EME brings max-
imum interest and impact to the new observer.

Hearing human voices coming off the Moon has a similar
magic to me as did my first view of Saturn’s rings or Jupiter’s
moons in my early astronomy experiences. Big dishes help a
lot in enabling the SSB EME mode even for first-time EMEers,
but especially for today’s young people. Additionally, the big

*599 DX Drive, Marina, CA 93933
e-mail: <apolloeme @live.com>

dishes may be surprisingly available if you think/look outside
the box.

Planning for Echoes of Apolio 2010

Sometime in October 2009 I thought of the idea that NAIC
(National Astronomy and lonosphere Center) Arecibo might
be interested in some good publicity and fun by opening up for
some EME event activity. | approached the Cornell University
Senior Staff, and Dr. Mike Nolan, NAIC Director Arecibo to
see if it was possible to set up an EME event. I wanted to do
another Echoes of Apollo event, targeting the 40th anniversary
of Apollo 13’s return to Earth, which was on April 17, 1970. It
turns out that April 17 was an ideal date in terms of Moon vis-
ibility from Arecibo.

[ was pleased to find supportive responses to my inquiries. Dr.
Nolan looked at the dish booking schedules, and it looked
like mid-April EME was good for them. This was fortuitous,
because Arecibo, the world’s biggest single dish, tracks objects
overhead by moving the feed, not the dish, which at 305 meters
in diameter and firmly precision-anchored on the custom-sculpt-
ed Puerto Rico ground, would be rather difficult to move,

Arecibo’s precision movable feed tracking system can point
the beam (approximately 8 arc-minutes at 432 MHz) with
extreme precision within a local zenith-centered window of a
radius of 20 degrees. Unlike most large dishes, which can point
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close to the horizon, this small window
to the sky makes shorter operating win-
dows and scheduling—which is an
important part of EME missions—
tougher, but not impossible. For EME
planning programs one must use 70
degrees as the minimum elevation angle
to which the dish can point to determine
Arecibo schedules. This limited tracking
window also, unfortunately, makes
Arecibo EME impossible to work for

some of the significant EME communi-
ty, such as our EME friends in Australia,

I knew that there existed an active ama-
teur radio club at the observatory, but did
not know its history, interest, or EME sta-
tion building skills. Early on, Dr. Nolan
mentioned that they would be interested,
and would be the logical hands-on
lead for station building and event plan-
ning at the dish. I knew that Jim
Breakall, WA3FET, a former professor

Gondola at the ground station.

at Naval Postgrad School, Monterey,
California, my home town, and now a
Professor at Penn State, was an active
contester who partnered with Angel
Vazquez, WP3R, in building the famous
WP3R contest station near the dish.
No doubt Jim would be on the
KP4AO EME team.

Once the Apollo 13 anniversary date
was given a tentative go-ahead by NAIC
Arecibo, the Arecibo Observatory Radio
club, KP4AO, highly skilled in the EME
Arts and Sciences, took command and
collected the required equipment and
operating team to put an Arecibo 432-
MHz EME station on the air. The last time
this was accomplished was in the 1980s.
Early discussions also considered—and
later dismissed—23-cm operations.
Operating on this band may be possible
in the future, if/when enough advance
planning and time can be allocated to a
(remote-controlled) 23-cm EME system.
The operating position is approximately
1500 feet from the antenna feed point.

In the months leading up to the April
event, | worked to spread the word about
the new Arecibo EME opportunity, with
strong encouragement for folks—partic-
ularly SWLs, amateur satellite operators,
and young people—to come on board for
the event using small antennas that
could work the 60-dBi gain Arecibo dish,
fed with about half a gallon of RF. A key
objective was to present EME to the non-
ham or non-EME operator, espec-
ially young people, as we did for EOA
2009. This effort was made exceptional-
ly easier with the 60 dBi at 432-MHz gain
Arecibo dish on board. Pre-event calcu-
lations predicted success could be had for
CW and JT65 with small hand held Yagi
antennas. It was also determined that
larger but easily manageable single Yagis
should be able to pick up SSB. In some
cases actual results were better than pre-
dicted. For stories and more information
check my Facebook page (http://www.
facebook.com).

Arecibo and the Event

As the EOA/Arecibo time drew near in
early April 2010, I booked flights to San
Juan, Puerto Rico for the April 16-18
event. Travel and lodging were dicey.
The ride from San Juan to Arecibo was
an hour.

I was on a severely limited budget. 1
arrived at the San Juan airport at 9 PM on
Wednesday, April 14. I had contacted
some academics and students at the

www.cq-vhf.com
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University of Puerto Rico, Mayaguez,
who had an interest in space science, and
some of them became interested in know-
ing more about EME at Arecibo.

Even so, I was still looking for over-
night accommodations near Arecibo,
but not having much luck. Everything

L g £

Dr. Nolan and Angel, WP3R, on the way to the Gregorian dome.

seemed booked, and hotel prices were
on the very high side for me. The obser-
vatory was about a 20-minute drive into
the country, south of the City of Arecibo.

Earlier this year I developed a Face-
book account for the purpose of distrib-
uting information to the ham, SWL, and

A

EME communities. Facebook is quite a
useful tool, and it allowed me to develop
online Arecibo/EME friendships/net-
works, in Puerto Rico, prior to my arrival.

I was able to connect with a Tele-
communications professional, William
Longo Torres, who became interested in
moonbounce. He was a great host for me
at his residence in San Juan for a day until
we headed to the dish, about an hour and
a half away by toll freeway. William and
I had a wonderful dinner, and he helped
a lot in my orientation to Puerto Rican
culture and island geography.

William and I arrived at NAIC Arecibo
on Thursday. We were immediately wel-
comed by some of the core Observatory
Radio Club folks and NAIC staff, Angel
Vazquez, Angel Padilla, Israel Cabrera,
and Director Mike Nolan. Dr. Nolan had
good news. A major steering committee
meeting was going on, with attendees fill-
ing up all the VSQ (Visiting Scientist
Quarters).

Arecibo was at serious risk of a
forced, permanent shutdown due to bud-
get cutbacks, and this steering commit-
tee meeting was fighting the good fight
for preservation. It apparently won, as
the future of Arecibo is now assured, at
least fora few years. As luck would have
it, there was a VSQ cancellation, and I
was able to check into VSQ F-1, a won-
derful family cottage, “The Jodie Foster
Suite” on the top of the highest hill adja-
cent to the dish.

The F-1 cottage is featured early in the
movie Contact, which I had just watched
from beginning to end. In the movie,
Jodie Foster’s character and Matthew
McConaughey character spent some
quality time in the same F-1 cottage that
I stayed in. Complete with kitchen (by the
way, it has no microwave!), bath, master
and guest bedrooms, living room, study,
fiber-optic internet connectivity, and
authentic tropical-forest [loud critter
sounds outside, particularly the well-
known tiny but loud frog called El Coqui.
The tropical forest just outside made me
feel like 1 was on the set of the Bogart
movie African Queen.

The KP4AO club assembled a
Kenwood TS-700 supplied by Israel,
KP4LCL, an ARR P432VDG 0.5-dB
NF preamp, and two power amps, one a
homebrew 3CX-800 and another a very
fine 20-dB gain single active package by
Freescale Semi that brought 5 watts
input to over 500 watts output. This
small powerhouse was amiracle of light-
ness and compactness, with the toughest
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engineering in heat-sink design, cooling
the single-package pair of active devices.

During the first day operation, and
sometime during the second day, a recur-
ring tube flashover problem in the tube
amp was encountered, which caused a
series B+ power resistor inside the amp
to act like a protective fuse. This forced
initial power levels at the feed of about
60 watts, which limited some of the
potential contacts for the EME commu-
nity. This problem also caught the atten-
tion of all the very capable operating
crew, comprised of well-known ham and
Nobel Laureate, Dr. Joe Taylor, K1JT;
Dr. Jim Breakall, WA3FET, Electro-
magnetics professor at Penn State; and
highly skilled Arecibo staff/hams, which
included Angel Vazquez, WP3R, Pedro
Piza, NP4A, Angel Padilla, WP4G, Israel
Cabrera, KP4LCL, and NAIC Arecibo
transmitter engineer Alfredo Santoni,
WP4HZ.

This incredible group made for a won-
derful social and technical work party
after hours on Friday. Work was at the
same time fun, spooky, informative, and
satisfying to poke and measure
things around the Big B+ supply and its
interconnects with the RF deck, to see
where the B+ was interrupted from get-
ting to the tube plate. Later, due to the
repeated flashover problems, the amp of
choice became the very impressive look-
ing and performing small, single
active package SSPA, 20+ dB 600-
watt amp which performed superbly at full
output for the remainder of the weekend.

The TX output was fed via hardline to
a rooftop coax to WR-21000 waveguide
adapter, a piece not often seen in ham
radio, then the WR-21000 waveguide,
running the 1500 feet to the Arecibo
phased-array feed with about 1 dB total
loss. The transition piece was and is key
to the easy implementation of this and
future 432-MHz ham radio Arecibo EME
operations. It was found and readily
installed in the existing 430-MHz
Arecibo Planetary Radar waveguide.
Kudos and credit to the radio club, espe-
cially Angel Vazquez, WP3R, for imple-
menting that efficient changeover piece.

The Arecibo dish, particularly the focal
platform, is a true wonder of the
world. Suspended 450 feet above the
spherical dish, the 2-million-pound struc-
ture is held in place by massive cables
from three concrete pylons oriented at
120 degrees. The whole system of sus-
pension cables, triangular platform base,
rotating catenary rail structure, with sus-

pended Gregorian feed, its own sec-
ondary and tertiary mirror optics, and a
100-foot long 430-MHz phased array,
has an active system for precision posi-
tioning of the selected feed antenna.
Lasers at fixed locations on the ground
constantly view and measure distance to
reflective targets at the three corners of
the structure, continuously deriving coor-
dinates of the platform structure and,
therefore, the 3-D coordinates of the

selected feed horn, or array, at the focus.
This system achieves an X-Y positioning
accuracy of +2 mm and Z tolerance is
only slightly larger. Positioning error
contributors at this level include correct-
ing for thermal expansion of the support
cables when they are unevenly illumi-
nated by the sun, at sunrise, or any time
during the day.

From the ground I could hear “creak-
ing” noises, as if a wheel needed some

Angel squeezes through the center hub of the rotary platform.

The 85-foot secondary mirror.
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Left rear: 7-pixel receiver feed. Middle: water-cooled 2-mega-
watt transmit feed. Right: covered receiver horn.

grease, and com

heard actually wa: : was
to remind everyone on the platform that it was “ali with
motion, which is easy to forget because the motion is so slow
and smooth. At various locations there were constantly slow-
moving wheels and bearings that you would not want to touch
or get caught in, for obvious reasons.

Arecibo feed with remote-control cover.

The structure is absolutely awesome inevery way. | was giv
the privilege of a guided tour by Mike Nolan and Angel, WP4G.
I had hoped to go up Friday, but the dark-gray skies and rain-
drops present at that time caused Dr. Nolan to say no for Friday,
but maybe Saturday, because of the real risks pc
ning activity. Dr. Nolan, with a very serious look, said, “You
don’t want to be up there during lightning activity.” His was
the voice of experience.

The next day, Angel Padilla, WP4G, and Dr. Nolan, and I
donned hard hats and walked to the cable-car gondola launch

Dr. Nolan phones for a gondola car.
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house, gotinthe tiny gondola car, and with
the press of a button were on our way to
the focus platform, an exhilarating ride.
The ride is not for the faint of heart, but it
gives great views of the dish and platform
during its climb to the 450-foot level. The
views on top were breathtaking and to the
human sense of scale very deceptive. It is
hard to get your mind around a precision,
moving, 2-million-pound, suspended

structure longer than a football field, 150
meters above a 305-meter spherical dish.
A Google search produces a master’s the-
sis analysis of the kinematics, and dynam-
ics of the platform.

We took some spectacular photos,
including a look at a part of the platform
that was being repaired at that time,
notable for riggers’ boson chairs present
and of the gray primer paint over a nor-

The gondola was not available. Therefore, we walked the 1500 feet back to the
control room, which can be seen in the distance in the upper left of this photo.

The author logging for Joe Taylor, K1JT, during a CW QSO run.
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Tulsa Community College students posing with their antennas in front of the sixteen 10-element KSGW EME array. The
students are (from left to right): Tim Vanderslice, Ahmed Al Mlihi, Joey Hirsch, Ed Cano, Giao Lai, Chris Churchill,
Lauren Young, and Ali Al Zahrani.

mally white painted surface. A platform structural member had
suffered a crack only a month or so before our visit. The struc-
tural failure captured the full attention of the engineering depart-
ment of the dish and their contractors. The crack could have
cancelled the event because of a required analysis and repair, pro-
hibiting normal operations. Fortunately, however, a repair was
performed promptly and we were able to operate on schedule.

From the platform top level, Angel, Mike, and I descended
towards the Gregorian dome, passing the base mount of the
430-MHz phased array, and squeezed through a tight spiral
staircase at the center bearing of the circular rotary platform.
Then it was down to the Gregorian feed dome entrance.

Once inside the Gregorian feed, we saw the secondary and
tertiary mirrors, complex-shaped surfaces, approximately 15
and 85 feet in diameter, respectively, along with some survey-
ing instruments that are permanently positioned for checking
dish metrology. We went to stand next to the massive Klystron
for the interplanetary radar. Fed by a 65-kV DC line supply-
ing high voltage, and a massive water cooling system, the tube
provides tremendous amounts of continuous CW RF to the
antenna for interplanetary radar studies.

Then we walked the upper surface of the rotary floor
which was jam packed with feeds, cryogenics, and receivers of
all types. We sat down below that floor on a platform, in awe
of the variety of feed horns poking through the rotary platform
and just above our heads. Most were receiver horns, but I could
tell which one was the 2-megawatt planetary radar horn from
its massive construction and water cooling hoses.

All the receivers had remote-control covers for their
horn throats to protect the delicate receivers from the 2-million
watt radar blowtorch that was positioned just inches away. It
was awesome to be inside the Gregorian dome, so close to the
feeds, and at the same time be able to look over the rail, down
at the tertiary, and up at the secondary mirrors and way down
to the primary mirror surface 450 feet below.

After a feed horn looksee, we moved on and looked at and
photographed the 430-MHz phased-array stinger feed and
eventually walked to the call booth to send the gondola up for
pick up and transport to the ground level. Unfortunately, the
gondola was not available at the time, so we walked the long,
narrow catwalk back to Earth and to the ham shack. This expe-
rience is not for the faint of heart or acrophobic.

The Operation

KP4AO began EME operations on Friday at noon, on time,
and Angel, Jim Breakall, and Joe Taylor were the first opera-
tors in the line-up. The pile-ups were enormous, perhaps
unprecedented in EME operations. CW and SSB were early
event priorities, with JT65 planned and done later during
the event.

I was allowed an operating stint on Sunday, but my ham career
experience is on HF, with CW a priority. I worked pile-ups, but
haven’t played the DX role in pile-ups, nor have much EME
pileup QSO experience. The demand and pile-ups were so
intense that after a few QSOs I happily gave the mic to Angel,
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Tulsa Community College students built their own WASVIB 1-meter, 432-MHz Yagis. The students are (from left to right):
Adrian Diaz; Brandon Fugate; Danny Vo; Brian Kettler, KESWZA; Eric Govea; Bob Hanna, KFSEAF; Pete Gunderson; and
Paul Chorley, KFSEAG.

the seasoned Arecibo op and club president, in order to maxi-
mize the QSO rate and volume of contacts during the short oper-
ating windows we had each day. I also logged for Joe , KIJT,
during a CW QSO run.

I don’t remember when we went on-line with a webcam, (see:
http://www.usstream.com), but a nice webcam presence was
set up by Angel and the crew, providing a constant worldwide
view inside the operating shack during the event.

Huge post-event feedback says we were successful, with
approximately 250 total EME QSOs, SSB, CW, and JIT65, over
the three days. Additionally, many You Tube videos have now
been posted of small-antenna portable operations from parking
lots and at conferences. (Google KP4AO, or list it at the You
Tube website to see them.)

Summary

There is not enough space to tell the many stories that evolved
out of this year’s EOA at Arecibo. Even so, I hope that the one
I told here is of interest to the readers and will inspire you to
look further using You Tube and general Google searches. A
very productive key word to use is KP4AO, the club callsign
used for the EME event at NAIC Arecibo. A very good web-
site overview of Arecibo exists at: <http://www filepie.us/
Mitle=Arecibo_Observatory>.

Regarding You Tube, a particularly impressive parking-lot
Arecibo event operation was produced by Dave, KIWHS, and
included a giant figure in astronomy, Dr. Gordon Pettengill, lis-
tening to KP4AO in the parking lot of the 36th Eastern VHF
Conference crowd. This and other postings show Arecibo being
heard faintly (but not copied) with dipoles, and copied with
small Yagis.

Dr. Pettengill was present with Dave, listening in. He was the
director of Arecibo in the 1960s and a pioneer of the 1960s
Arecibo moonbounce, then with the callsign KP4BPZ. See:
<http://www.youtube.com/watch?v=ZutOf YLPIMY> for a
You Tube video of their activity. The QSO takes place around
seven minutes into the video,

An exceptional effort and learning activity was led by
Professor Tommy Henderson, WD5AGO, of Tulsa Community
College, who taught his electronics students the basics of EME
and had them design and build WASVIB “Cheap Yagi” anten-
nas with booms less than one meter and made of wood and weld-
ing rod. (See Cheap Yagi antennas: <http://www.wa5vjb.com/
yagi-pdf/cheapyagi.pdf>.) Tommy and his class also had built
and tested a large EME array which was successfully used in
early test operations for the Arecibo event.

An accompanying photo is of Tulsa Community College
students posing with their antennas in front of the sixteen
10-element KSGW EME array. Another is of some of the
students who built their own working WASVIB 1-meter,
432-MHz Yagis.
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Amateur Radio and the Cosmos
Part 5 — Changes in the Weather

In AAGEG’s “Echoes of Apollo” article, which begins on page 8, he tells his story
of the most recent use of the Arecibo dish for EME communications. Here
WA2VVA tells about the history of the big dish. Thanks to Gordon Pettengill,
WI1OUN (ex-KP4PBZ), for his immense assistance to both authors.

By Mark Morrison,” WA2VVA

Rico recorded a drop in barometric pressure as an ominous

cloud deck loomed overhead. Thinking a hurricane might be
developing, he radioed his observations to the weather bureau.
The weather experts predicted a hurricane would hit Miami
before heading harmlessly back out to sea. To be sure, the hur-
ricane did move offshore, but as it receded from view of main-
land observers, it intensified and made its way north. Nobody
knew what it was doing out in the vast ocean, for lack of weath-
er observers, but when it finally came onshore on the south
shore of Long Island, New York, there was no doubt that trou-
ble had arrived. The storm surge and high winds caught every-
one by surprise and would go down in history as one of the
most damaging storms ever to hit New England.

Known as the “Long Island Express,” this storm demonstrat-
ed the need for reliable weather observations, and what could
happen without them. This fact was not lost on aviator Howard
Hughes, ex-5YC, who just a few months earlier, in July 1938,
had lifted off from Floyd Bennett Field, Long Island on his
record-breaking flight around the world. For this venture Hughes
summoned all the resources available to him at Hughes Aircraft,
including a personal weatherman (and future ham) whose cus-
tomized weather reports guided him day and night.

In those days, weather reports consisted of simple atmos-
pheric observations, such as temperature, barometric pressure,
wind speed, and cloud cover, all relayed to central stations via
telegraph or other means. From there, weathermen would piece
together the patterns of cold fronts, low pressure zones, and
winds aloft that became the weather forecast. To track the
progress of storms, this process was repeated at regular inter-
vals. Weather reports were transmitted to ships at sea from Navy
stations, such as NAA in Arlington, Virginia, using weather
code that consisted of long strings of numbers. This required
uninterrupted copy and a good ear, and was usually done from
the relative comfort of a ship’s wireless station. However, for
the airborne operator, whose aircaft was buffeted by winds and
updrafts, this could be a real challenge.

So it was that for his globe-girdling adventure Hughes's per-
sonal weatherman W. C. Rockefeller (W67?77) would be sta-
tioned on the ground, rather than aboard “The 1939 World’s
Fair,” collecting weather reports from around the globe, pro-
cessing the data, and transmitting weather forecasts to Hughes

In September 1938 a freighter captain just north of Puerto

*5 Mount Airy Rd., Basking Ridge, NJ 07920
e-mail: <marklhome@aol.com>

in flight. To gather reports from far-off stations, such as those
broadcast from Siberia, Rockefeller needed experienced radio
operators with proven track records copying long strings of
numbers over extended periods of time. As an example, the
reports from Siberia alone took over an hour to copy. For this
challenge, Hughes turned to the top amateur contest stations of
the day. One was W2UK, operated by Ralph Thomas of
Quogue, Long Island. Another was W6CUH, owned by Charles
Perrine of Hermosa Beach, California and operated by Dave
Evans, W4DHZ. The third station was W2GOQ, located in
Wayne, New Jersey and operated remotely from Flushing
Meadows, New York. Thus, in the fall of 1938 when people

Photo A. The valley just south of Arecibo, Puerto Rico, with its
lone tobacco shack, as it was in 1960. This would be the site of
the Arecibo Observatory.
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Photo B. The contractor selected to build the Arecibo dish, the General Bronze Corporation of Garden City, New York, filed
this patent in 1961. The patent describes the entire dish supported by metal supports from below and anchored to the ground

talked of the weather it was more than just
a conversation starter—people’s lives
depended on it.

Weather, Radar,
and Propagation

Some have said that radar is the
weapon that won the war, but without a
clear understanding of the weather those
words may never have been spoken.
Indeed, when radar first came on the
scene it was quickly realized that inter-
ference from rain and clouds could be sig-
nificant. Also, with the development of
the cavity magnetron, something that
pushed the resolution of radar into the
centimeter range, the first “precipitation
echoes™ would be reported in England. In
addition, in 1949 lightning discharges
would be reported by M. G. H. Ligda of
Cambridge, Massachusetts.

In 1942, the Army Air Corps assigned
a young meteorologist, William E.
Gordon, to investigate the effects of the
weather on the propagation of radio
waves then used in radar. This would
begin a lifelong study of radio-wave
propagation and scattering, first in the
troposphere and later the ionosphere.

on concrete piers.

When the war finally ended, Gordon
pursued his interest in weather at New
York University, where he taught and
studied meteorology until 1946, when he
received a degree in the subject. After a
brief move to Texas for further study, he

found a home at Cornell University, an
institution becoming well known for
ionospheric research. After receiving his
PhD in 1953 Gordon became a professor
in Electrical Engineering, and worked
alongside his advisor, Dr. Henry Booker.

Photo C. Contrary to the patent filed by the General Bronze Corporation, the final
design of the Arecibo dish used steel cables draped across the valley and used to
support a wire mesh surface.

www.cq-vhf.com
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Together, Gordon and Booker worked
out the principles of various scatter tech-
niques, including tropospheric scatter-
ing, already in use by VHF men of the
day. This weather-based phenomenon
allows VHF signals to travel hundreds of
miles and, under certain conditions,
results in long-range ducts that can span
oceans. Ralph Thomas, KH6UK/ W2UK,
who had provided weather reports to
Howard Hughes in 1938, used tropos-
pheric ducting to set a new 2-meter DX
record in 1957, exchanging reports from
Kahuku, on the island of Oahu, with John
Chambers, WONLZ, near Los Angeles,
California. This particular contact was a
highlight of the International Geophysical

Year (IGY) and received much attention
at the General Assembly of the Inter-
national Scientific Radio Union attended
by Dr. Booker’'s son John Booker,
K2SKB, and many other scientists.
Another technique discovered by
Booker, called ionospheric scattering,
would be used by VHF pioneers Jim
Kmosko, W2NLY, Walt Bain, W4LTU,
and Paul Wilson, W4HHK, for some
interesting VHF work. Other hams were
involved in ionospheric research, too,
including Jack Belrose, VE2CV, who in
1962 participated in the first Canadian
satellite, Alouette 1, designed to transmit
VHF signals through the ionosphere from
above. Although the Alouette program

Photo D. The dish feed was also suspended by steel cables, but from three great
towers as shown in this photo from 1961.

Photo E. The massive size of the feed assembly of the Arecibo dish.

was a certain success, another scatter
technique discovered by Gordon, known
as incoherent scattering, would allow
probing of the ionosphere from below.
Using this technique! it would be possi-
ble to determine the temperature, pres-
sure, and velocity of electrons in the
ionosphere. However, to make it work
Gordon needed powerful radar waves,
more powerful than any that yet existed.

The History Behind the
Arecibo Observatory

When Gordon considered ways to gen-
erate the powerful microwaves needed
for incoherent scattering, he naturally
considered the largest antennas of the
time. One was the 250-foot dish at Jodrell
Bank, operated by Alfred C. Lovell and
used to study aurora and meteor scatter.,
Another was the 650-foot dish under con-
sideration by the U.S. Navy at Sugar
Grove, West Virginia. Neither of these
would do for Gordon’s project, as they
were just too small! For his project
Gordon needed something at least 1000-
feet across!

To gather support for his project,
Gordon firstapproached the military with
the idea of eavesdropping on Soviet radar
signals bounced (unintentionally) off the
moon. However, a similar proposal made
for the Sugar Grove dish made a larger
dish seem unnecessary. It wasn’t until
Gordon approached the Advanced
Research Projects Agency (ARPA) that
a serious partner would be found. As it
turns out, ARPA had already started its
“Project Defender” program, something
intended to detect approaching Inter-
Continental Ballistic Missiles (ICBMs)
by the telltale signs they left in the ionos-
phere. A dish the size of Gordon's would
be of real value to this project. So it was
that when Gordon approached ARPA his
proposal was quickly embraced.

Following the suggestion of Cornell
Civil Engineering professors, Gordon
proposed a fixed parabola pointed toward
the zenith with the entire structure sup-
ported over a natural bowl-shaped
depression in the earth. Although the dish
would be fixed, and necessarily shared
with ARPA, it would more than serve
Gordon’s purposes. However, when it
was realized that such an arrangement
could also be used for radar astronomy as
well as radio astronomy, the idea of a
steerable feed was added to accommo-
date these applications. Eventually it was
decided that a spherical dish would bet-

18 » CQ VHF « Summer 2010

Visit Our Web Site



Universal Radio — Quality equipment since 1942.
WS YA SU FTM-350R

The Yaesu FTM-350R dual band mobile transceiver provides a
full 50 watts of reliable power on both 2 meters and 440. It has two
separate receivers with dual speakers on the rear of the control
head. On the left receiver enjoy the AM, FM and stereo FM
broadcast bands with extended receive: 0.5-1.7, 76-108, 108-
250, 300-1000 MHz (less cellular). The right receiver covers 108-
250, 300-1000 MHz (less cellular). There is a total of 1000 channel
memories plus 9 DTMF memories. The radio even has stereo line
inputs. This radio is APRS® compatible with optional FGPS-1
GPS unit. The front panel is easily remoteable with the 10 foot
supplied cable. The front panel built-in microphone activates PTT.
A conventional MH-42C6J DTMF hand mic is optional.

Please visit our website for price and additional information.

NS YAESU

HANDI-TALKIE
EMERGENCY
GO-BAG

FREE HT Go-Bag E-.ﬂ“[“m
: i DIRECTORY

with the purchase of L " 5008 201

any new Yaesu HT -

from Universal Radio

for a limited time.

This orange insulated bag is great for creating an HT "Emergency
Go Bag" for your Yaesu handi-talkie. There is plenty of room for
your radio, batteries, accessories, Repeater Directory and more.
The top is zippered and it has a carry strap plus an open pocket on
the front panel. 8 x 6 x 5 inches. Orange with Yaesu logo. Radio and
directory shown are not included. This carry bag will be included
FREE with your purchase of any new Yaesu HT transceiver from
Universal Radio for a limited time.

This case may also be purchased separately. Order 0429 $7.95

NS YAESU

VR-500 PKG The Yaesu VR-500 is the first to pro-
vide wideband coverage plus single

sideband capability in such a small
and capable package. Coverage is
solid from 100 kHz to 1300 MHz (1.3
GHz) less cellular, in AM, FM-N, FM-
W, LSB, USB and CW. You get 1000
regular memories (10x100) plus tun-
ing steps from 50 Hz to 100 kHz.
Other features include: backlit key-
pad, priority, power-off timers, adjust-
able battery saver, 60 channel band-
scope, attenuator, dual watch, alpha-
numeric recall, bank scanning Smart
Search™. The VR-500 operates from
two AA cells. Includes BNC antenna,
hand strap and belt clip. This new
Yaesu VR-500 "PKG" configuration
also includes the NiCd battery and
wall charger Only 2.3x 3.7 x 1" 8 oz.
Please call or visit our website for
more information and current price.

ACCESSORIES
#4037 ADMS3 Win Software & PC cable®37.95
#4035 CSC72 Carry Case 19.95
#1693 EDC5B DC Cable +Cigar Plug  23.95
#3116 EDC6 DC Cable 6.95
#0353 FNB79 NiCad Batt 2.4V 9.95
#0594 NC60B AC Adapter 13.95

NS YAESU

Fr_357D FREE Yaesu or-
ange mug with
FT-857D/897D.

The Yaesu FT-857D is the world's
smallest HF/AVHF/UHF multimode
amateurtransceivercovering 160m
to 70 cm with 100 watts on HF. Now
with 60 meters and DSP2 built-in.

The Yaesu FT-B97D is a
multi-mode high-power base/
mobile transceiver covering
160 m to 70 cm including 60
meters. Now with TCXO.

FREE Yaesu canvas ur-
ban case with FT-817ND.

The Yaesu FT-817ND is an improved, deluxe version of the hugely
popular FT-817. It includes 60 meter coverage plus the new high
capacity FNB-85 battery. This radio has an excellent shortwave
receiver built-in and is a fully self-contained, battery-powered, low
power amateur MF/HF/VHF/UHF QRP transceiver.

Universal Radio, Inc.
6830 Americana Pkwy.

Reynoldsburg, Ohio
43068-4113 US.A.

& 800 431-3939 Orders & Prices

www.universal-radio.com

Visit our website for more exciting
new and used hobby radios.

: + Visa = Prices and specs. are subject to change.
&/ 614 866-4267 Information + MasterCard  + Special offers are subject to change.

B 614 866-2339 FAXLine

E dx@universal-radio.com

* Discover « Returns subject to a 15% restocking fee.
= JCB * Prices shown do not include shipping.




ter serve a steerable feed and bids went
out to build it, with the support of ARPA.
In order to view the nearby planets a loca-
tion near the equator would be needed,
and although a few had been proposed, a
valley just south of Arecibo, Puerto Rico
was found to be ideal. Photo A shows the
valley and its lone tobacco shack as it
appeared in 1960,

The contractor selected to build this
dish was the General Bronze Corporation
of Garden City, New York. Not only did
it work out the details of the steerable feed
system, and build the entire affair, but it
also filed for a patent in 1961 (see photo
B). The patent describes the entire dish
supported by metal supports from below
and anchored to the ground on concrete
piers. However, the final design would

Photo F. The dedication ceremonies for completion of the Arecibo lonospheric

use steel cables draped across the valley
and used to support a wire mesh surface,
as shown in photo C. The feed would also
be suspended by steel cables but from
three great towers as shown in photo D
from 1961.

Due to the length of cables required,
temperature fluctuations had the poten-
tial to move the feed out of the focal zone
through expansion and contraction. This
was solved using an adjustable feed
mechanism, something that allowed pre-
cise positioning of the pickup using a
counterbalanced track system. The pic-
ture in photo E shows the massive size of
the feed assembly. Note the size of the
trucks in the picture!

Bill Gordon would supervise the con-
struction, and as it turns out, our own

Observatory, held on November 1, 1963, with Bill Gordon at the podium.

Photo G. A view of the main lobby as it appeared in 1965.

Gordon Pettengill, WIOUN, would be
there as well. Gordon was a member of
Lincoln Laboratories and during the mid-
1950s had already done research using
the great dish at Millstone Hill for some
of the earliest work in the detection of
ICBMs. Of particular interest were
anomalous ionospheric echoes caused by
aurora, meteors, and the moon. That such
echoes were possible was confirmed by
John Kraus, W8JK, who had detected the
reflection of WWYV time signals from the
electrons bunched up in front of the
Sputnik satellite as it passed overhead.

Pettengill visited Arecibo many times
during its construction and provided all
of the color pictures used in this article.
In a recent e-mail to this author he had
this to say about those early days.

I visited Arecibo 12 times between my first
trip down in June 1960 and my moving there
in July 1963. I took tons of photos myself, to
track the construction, and I picked up a few
from Cornell, as well. While there for a few
days each time, | usually stayed with the
Gordons, who were extremely hospitable.
Remember, they had moved down as a fami-
ly (their kids went to high school at Ramey
AFB) in May 1960. Bill really tried to inte-
grate into the local community by learning
Spanish and joining the local country club,
where the local movers and shakers met and
schmoozed.

When construction of the Arecibo
lonospheric Observatory was completed
in 1963, Bill Gordon would serve as its
first director and Gordon Pettengill as its
Associate Director. Photo F shows the
dedication ceremonies, held on Novem-
ber 1, 1963, with Bill Gordon at the podi-
um. Photo G shows a view of the main
lobby as it appeared in 1965.

Radar Astronomy
and Arecibo

Although much was learned about the
ionosphere in the next few years,
Pettengill would pursue his interest in
radar astronomy by using the dish to
probe the nearby planets. First would be
his discovery that the orbit of Mercury is
not 88 days as was previously believed,
but rather just 59 days. Second would be
his continuing work with the planet
Venus, probing its atmosphere from mil-
lions of miles away. Such achievements
would prove without a doubt the value of
radar astronomy as a valuable alternative
to the more traditional optical astronomy.
Photo H shows some of the equipment
used in the receiver room, with the mas-

20 = CQ VHF = Summer 2010

Visit Our Web Site



ter clock and frequency standards. Photo
I shows the controls for the 430-MHz kly-
stron transmitter, with power levels of 2.5
Mw peak, 150 kW average.

Prior to arriving at Arecibo, Pettengill
had been the acquaintance of yet anoth-
er ham, one of the men credited with the
first successful amateur moonbounce
QSO, Sam Harris, WIFZJ. It is interest-
ing to note that the 50th anniversary of
that historic QSO coincides with the
printing of this article. When Pettengill
came to Arecibo in 1963, he brought Sam
with him and on at least two occasions

arranged to use Arecibo for amateur
moonbounce

communications. Since

dish time was at a premium, Pettengill
and Harris were fortunate to have Bill
Gordon as director. As Pettengill recent-
ly commented, “I never could have
scheduled the EME stuff over the July 4th
holidays in 1964 and 1965 without his
permission.” Sam Harris must have been
thinking about that as he built a 100-foot
diameter “mini Arecibo” in a nearby val-
ley as illustrated in photo J.

When Frank Drake took over as direc-
tor of the observatory in 1966, he brought
with him his passion for radio astronomy.
Up to this time, Arecibo had been a radar
facility, probing the limits of the ionos-
phere and the disks of nearby planets.

Photo H. Some of the equipment used in the receiver room, with the master clock and
[frequency standards.

Photo I. The controls for the 430-MHz klystron transmitter, with power levels of

2.5 mW peak, 150 kW average.
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Photo J. The 100-foot diameter “mini Arecibo™ built by Sam Harris in a
nearby valley.

Now it would grow into a world-class
radio astronomy facility as well. In 1968,
Pettengill would return to Arecibo once
more, this time as its director. Pettengill
recalled his acquaintance with Drake as
follows.

... we have known each other quite well
since I first met him at Greenbank in 1958. 1

took over from him as director at Arecibo in
1968, renting the house he had been living in
there. And, of course, over the years, our paths
have crossed on numerous occasions, most
recently several years ago in Puerto Rico,
although I have not participated in his SETI
work.

By 1974 the dish at Arecibo would
complete an upgrade that increased its

sensitivity 2000 times and added a
450,000-watt radar transmitter, which,
according to a Cornell University press
release, had:

. .. an effective power 100 times greater
than the total electric power production of all
the generating plants in the world. This is the
strongest signal now leaving Earth. The bea-
con is a manifestation of mankind powerful
enough to be detected by instruments similar
the Arecibo telescope located anywhere in the
Milky Way. Indeed, to the eyes of creatures
of far distant stars, the Arecibo telescope
would gleam 10 billion times more brightly
than our sun.

The official press release photograph
(photo K) shows an aerial view of the dish,
with the control room complex and office
buildings in the lower center, factory and
service buildings on the lower left, and a
helicopter landing pad on the far left.

Shortly after the upgrades were com-
pleted, in 1974 Joe Taylor, KI1JT, and
Russel Hulse, WB2LAYV, used the dish at
Arecibo to discover the first binary pul-
sar—two neutron stars orbiting in close
proximity, with one generating powerful
radio waves. That this was a binary pulsar
could be determined from the shift in fre-
quency observed as the radio star alter-
nately approached and receded from the
Earth, a clear indication of the Doppler
effect. By detecting subtle changes in this

Photo K. The 1974 official press release photo showing an aerial view of the upgraded Arecibo dish, with the control room
complex and office buildings in the lower center, factory and service buildings on the lower left, and a helicopter landing pad

on the far left.

22 « CQ VHF » Summer 2010

Visit Our Web Site



Riverton, New Jersey U.S. A
K2ITP K2ITQ
" JOE ‘HAL’

RADIOW2 C Xy CONFIRMING QSO OF /R 0c7 1955
AT/957 EST UR 7484 MC -€W - FONE $IGS RSTS 794

XMTR, 6T&-6T6-5763 /0 W. INP. RCVR: Brewni/€

ANT. /0 EL. howix CONDX: Gud

REMARKS: TA/X @30, WALT, ur cw stws FB, Pse WL hi -

PSE Oﬂ(ﬂﬂ( 7;4?

( HAL § JOE TAYLOR __ ? 5 .
"’\},_d-ﬁ,
(-

TAYLOR LANE

Photo L. The shared QSL card of Joe Taylor, KIJT, and his

brother Hal (then K2ITQ, later K2PT, and now a SK), docu-

ments a 2-meter QSL between Walt Morrison, W2CXY, and
Joe (then K2ITP) when he was just 14 years old.

binary system over the next few years, Taylor and Hulse con-
cluded that the orbital period of the two stars must be changing,
indirectly confirming the existence of gravitational radiation pre-
dicted by Einstein’s General Theory of Relativity. In 1993 Taylor
and Hulse shared the Nobel Prize for their discovery.

In earlier years, Joe had teamed up with yet another person,
his brother Hal (then K2ITQ, later K2PT, and now a Silent Key),
on the 2-meter band. Their shared QSL card, shown in photo
L, documents a QSL between Walt Morrison, W2CXY, and Joe
(then K2ITP) when he was just 14 years old. Joe is now wide-
ly recognized as the creator of the WSIT signal processing soft-
ware which applies his knowledge of radio astronomy tech-
niques to weak-signal amateur radio communications. With this
software amateurs around the world can now communicate via
the moon and ionized meteor trails using modest equipment
practically any time of the day or night.

In later years, Arecibo underwent another yet upgrade, fur-
ther improving its receiving and transmitting capabilities. The
amateur radio tradition continues even today, as described else-
where in this issue of CQ VHF magazine.

In the 1930s, weather observations were limited to simple
observations of the temperature, pressure, and velocity of air
within the troposphere. In the 1950s, weather observations
were extended to include the electrons and particles of the
ionosphere, and by the 1960s scientists were probing the atmos-
phere of distant planets millions of miles away. How remark-
able are these changes in the weather!

In Closing . . .

I wish to thank Gordon Pettengill, W10OUN, not only for the
many pictures used in the preparation of this article, but for his
unwavering support of amateur radio over the years. His pro-
fessional as well as amateur achievements surely rank him as
one of the great VHF pioneers of the 20th century.

Sadly, Bill Gordon passed away in February of this year. On
the 40th anniversary of the observatory he remembered those
who expressed doubt in the project, saying, “We were young
enough that we didn’t know we couldn’t do it.”

Note

1. For an interesting explanation of how incoherent scattering works,
refer to <http://www.haystack.mit.edu/atm/mho/instruments/isr/
isTutorial.html>.
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The Tropo Trigger

For decades amateur radio operators and others who use the VHF and above
frequencies (such as airplane pilots) have been fascinated by the tropospheric
ducting that takes place between Hawaii and the North American west coast.
Here is an explanation of what triggers such propagation.

ummertime is the exciting time for
Slemperalure-inversion tropos-

pheric-ducting long-range VHF/
UHF DX. The action begins around Field
Day the end of June and may extend well
into September. July and August are the
hot months for this predictable atmos-
pheric-range enhancement.

VHF/UHF and microwaves normally
travel 1.1 times farther than the optical
horizon. With normal air refraction, the
optical horizon is generally 1.2 times far-
ther than the geometric horizon, influ-
enced by the curvature of the Earth.

The formula used to calculate the dis-
tance of the radio horizon, in kilometers,
is the following:

D=+/17h

where:

D = distance to the radio horizon in
kilometers

h = height of antenna above Earth or
water

To illustrate this, let’s take a 432-MHz
signal transmitted from an antenna up
100 meters on a small hill:

D=v17x100=+/1700=41.23 kilo-
meters to the horizon

The other station is also on a hill, 64
meters in height:

D =/17 x 64 = /1088 = 32.9 kilo-
meters transmission distance

Now add 32 .9 km to 41.2 km, and
expect 74-km range.

During the summer months, many
times UHF stations will communicate
well over 300 kilometers on the flat land,

*CQ VHF Features Editor, 2414 College Dr.,
Costa Mesa, CA 92626
e-mail: <wbbnoa@cq-vhf.com>

By Gordon West,* WBONOA

Gordo and Chip Margelli, K7JA, set up to work Hawaii from the beach in southernn
California. Hawaii has just been worked from La Paz, Mexico, with what could be a
record distance as the tropo season opens in June 2010,

with minimal antenna height! Some may
call this “super refraction,” and the con-
dition is most prevalent when a static
high-pressure system is overhead both
stations with stratified, smoky air hang-
ing on the horizon.

Air pressure normally decreases with
altitude in an approximately logarithmic
manner:

The higher we go in elevation, the less
air pressure there is. Air temperature also
decreases with altitude, approximately
20°F for every mile of increased height,
up to 40,000 feet.

The number of water molecules also
decreases with altitude, resulting in
atmospheric density decreasing with
height above the surface of the Earth.

Both light waves and radio waves nor-
mally travel in a straight line, with the top

portion of the wave front in thinner air
accelerating faster than the lower portion
of the wave front which drags in denser
air. This is normal refraction of both radio
and light waves, with radio waves being
more refracted than light waves.

The bending of both kinds of waves in
“normal” air is a slightly higher number
than unity, around 1.000345 to 1.000310.
To determine refraction, or N, we use the
following equation:

N=106(n-1)
where n = refractive index value

This normal air is what we breathe and
feel for about ten months out of the year.
In the summertime, large high-pressure
cells begin to form and sometimes remain
stationary for up to a week, causing
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Here at M2 we provide many choices for your VHF needs. Like the 2M9SSB, designed using a state of the
art computer optimization program to deliver the most gain for the boom length of any antenna on the
market. The 2M9SSB is a perfect building block for a small turning radius, high gain stacked array.
Whether you are using it for terrestrial or EME, the 2M9SSB will fit the bill.

testing, resulting in a truly remarkable antenna. The 6MIKHW is capable of producing moon echoes |

; The 6MI9KHW has countless hours of computer aided optimization, range confirmation and on the air |

when pointed at rising or setting moon and running the legal power limit. If you can hear your own moon
echoes over a one half million mile path, just think what it could do for your signal on long haul tropo,
.~ meteor scatter or just an ordinary E or F2 opening. And for the adventurous, just imagine what four of

them would do.
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M2 Antenna Systems, Inc.

SO STATE A

The 6M-1000 represents the culmination of many
years of solid state amplifiers designed by Ken
Holladay, K6HCP (KLM, Mirage and RF Concepts).

| Physical size and weight are the smallest ever for

this kW amp. When combined with a lightweight

| switching power supply at 7-10 Ibs, the 6M-1000 is

perfect for DXpeditions and field day operations. It
will make a great addition to any home station as
well. EME and Meteor scatter usage are capable with
either CW or the very popular JT6M & JT65A. Full
power output of 1 kW for 50 seconds using JT65A
should be possible for hours. Two temperature
controlled whisper fans cool the finned heat sink and
will cycle on and off as needed. If external preamp
and relays are used, the amp supplies 12VDC and
also sequences a N.O. key line.

Iﬂ[: SIS

M2 Offers many HF Logs, Monobanders and Multiband products.

4402 N. Selland Ave. Not to mention our full line of VHF, UHF and Microwave antennas.

Fresno, CA 93722 We are your one stop shop for all of your High Quality Antenna needs.
' w: Phone (559) 432-8873 Fax (559) 432-3059

www.m2inc.com

Check us out on the web at www.m2inc.com




stuffy, smelly, stratified layers of air
overhanging your favorite ham shack. In
California, we call it smog!

These high-pressure systems are
tracked hourly by weather forecasters all
over the world. You can receive free
weather system forecasts with emphasis
on enhanced VHF/UHF ranges at
<www.dxinfocentre.com>, known as the
Hepburn weather charts. These charts are
amazingly accurate in describing the
areas where “subsidence” is taking place.
Subsidence is the fallout of a high-pres-
sure cell where heavier air begins to sink
and stratify above oceans and flat land
masses. The stratified air is squashed by
descending air above and more dense air
directly below. When air gets squashed,
it heats up and becomes higher in pres-

sure than the air above and below it. It
sometimes also may pull in moisture
from summertime hurricanes just south
of the static high-pressure system.

As the high-pressure system builds and
stalls across the country, some amazing
long-range paths open up on VHF, UHF,
and the microwaves:

1. The Atlantic high, between the East
Coast U.S. and Europe (yet to be worked
on VHF and UHF).

2. The Pacific high, between the West
Coast U.S. and the Hawaiian Islands. (We
work this path every July and August.)

3. South Pacific Island highs, and
Indian Ocean high.

4. The regular high-pressure system
between South America and Africa.

5. Summertime stalled high- pressure
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Fig. 1. Types of temperature and water-vapor inversion.

cells traveling west to east, across the
United States.

You can generally see a “tropo” and
many times you can feel it! What you see
is a band of smoke and smog that goes
horizontally at about 500 to 1000 feet up.
It smells like pollution, and weather con-
ditions are hot and sticky. There is very
little wind, and the weatherperson says
you have two or three more days of this
uncomfortable hot weather ahead. This is
the perfect time to fire up the VHF/
UHF/microwave gear!

When the subsidence develops an air
pressure below, reaching 1,026 millibars,
an extended radio path begins to form.
Here is where a DSP (digital signal pro-
cessing) add-on speaker may hush back-
ground noise and let you tune the beacon
portion of the bands for distant signals.
Most beacons are horizontally polarized,
yet even a vertical antenna may be a great
way to tune in a National Weather Service
FM transmitter at 162 MHz up to 700
miles away!

*At the height of the tropo duct, I did
ascan of my over-the-air digital TV chan-
nels and received some amazing televi-
sion signals 600 miles away,” comments
Bill Alber, WA6CAX, an avid West
Coast microwave enthusiast,

Your location in altitude is one compo-
nent of a successful tropo-ducting long-
range contact, Don’t run to the top of the
hill until you know if your end of the tro-
pospheric duct is high or low. Here in
southern California, the Hawaiian
KH6HME beacon at 8000 feet elevation
on the Big Island is best received “on the
deck” here in coastal regions. Although
we have a mountain range to climb, up to
7000 feet, this is almost always far above
the tropo duct with absolutely no recep-
tion of the distant 2500-mile-away signal!
However, those down at the shore may be
hearing the far-away beacon with not
much more than a single loop antenna!

Commercial airline pilots have told
stories of distant air traffic controllers
coming up on a local channel as they
begin their approach to a regional airport.
The pilots say they can actually see their
entrance into the band of smog and near-
ly instantly hear calls from 500 miles sud-
denly coming overtheir VHF AM aircraft
transceivers.

The tropospheric duct will also move
laterally, much like a garden hose that
wanders in slow motion unrestrained
across the lawn or driveway. As little as 5
miles separation between two receiving
stations may allow an 800-mile-away
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beacon to be heard at one station S-9,
while the other station hears nothing. Be
patient. About an hour later the situation
may reverse! Lateral selective fading is
very common with long-haul tropo, even
in still air.

Studies in polarization reveal that a
transmitted horizontal signal is seldom

=y A ek : ;
.3 n. ttp:/fwww dxmlucenire com!

spospheric Ducting Forecast for VHF & UHF Radio & TV

received with a vertically polarized
beam. Tests between my station and
KH6HME in Hawaii have compared ver-
tical-to-vertical and horizontal-to-hori-
zontal performance and they have shown
to be almost equal. However, since most
long-range DX tropo beacons and tropo
stations work horizontally, your best

Window (1) ~ | &) Blocking Pogp-ups (0)

The Hepburn tropo forcast shows good conditions from southern California to

Hawaii, with a hurricane showing up just below the path, marked with a

“U" for

unsettled weather.

Two hurricanes spinning off southern Mexico, which often will lead to great
California/Hawaii tropo conditions.
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The author listens for tropo from Hawaii using this stack of 144-MHz long boomers. Topping the boomers is a 1296-MHz loop.
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Click on the WorldRadio Online link!
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reception will also be horizontal 100%
of the time. We have never seen a polar-
ization change.

Many times long-range tropospheric
ducts intensify in the presence of a low-
pressure hurricane to the south. Warm
tropical air feeds into the stratified tropo
duct and the temperature increases where

Delta 15 degrees will almost always lead
to long-range VHF/UHF contacts.
During the yearly Pacific high tropos-
pheric ducts between California and
Hawaii, my records dating back to the late
1970s always show amazing signal
enhancement with a hurricane spinning
to the south. Satellite imagery shows a

When the warm waters north of the equator move closer to Hawaii, tropo-ducting
conditions between the West Coast and Hawaii usually improve.

Visit Our Web Site
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John Kountz, KE6GFF, works Hawaii on 432 MHz mobile at
~«————— rest on a hill overlooking the ocean.

telltale undisturbed, light-gray smooth haze overlying the
Pacific Ocean between Hawaii and California.

The Hepburn charts are indispensable in their accuracy of
predicting upcoming long-range VHF/UHF band openings.
The color calculations come from multiple meteorological
sources and soundings. Ifit doesn’t show yellow or red between
your location and your friend’s a thousand miles away, don’t
expect the band to be open!

Never before have manufacturers made it so easy for begin-
ners to explore weak-signal VHF and UHF SSB and CW prop-
agation. No longer must we go out and buy a $600 multimode
single-band transceiver, although 1 still have my trusty
Kenwood 751 A. I have Kenwood, Yaesu, and ICOM HF rigs
each with multimode capability on 2 meters and 440 MHz, and
they are just as hot as my older single-band multimode gear
with a GasFet front end.

As more sensitive weather satellites go into orbit, predicting
high-pressure stratified-air tropo paths will be far easier than
ever before. But one thing for sure, the best time for tropos-
pheric ducting is between Field Day in June and back-to-school
time in September. July and August will give newcomers with
horizontal antennas some real excitement down in the beacon
portions of the VHF/UHF bands.

Let’s all get those new Techs and Generals to better under-
stand that their equipment for HF with included VHF and UHF
multimode capability can lead to some heart-pounding thrills
when the high-pressure cell moves in and the tropo paths begin
to build.

www.cq-vhf.com
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Beginning Experiments
on the YHF Amateur Bands — Part 3

In this, the third part of a four-part series, KK7B discusses modulation and
adds some simple and fun experiments to do with friends.

described a VXO signal source to gen-

erate a low-power sine wave on 50.1
MHz and an assortment of 6-meter
receivers suitable for experiments. My
students have been exploring low-power
two-way communication at the 10-milli-
watt level on 50.1 MHz using the VHF
signal source and some very simple elec-
tronics described in the book Experi-
mental Methods in RF Design.! Some of
those experiments are described on the
VHFkits Yahoo Group site. In this issue
we will explore the topic of modulation,
along with some simple and fun experi-
ments to do with friends.

On-Off Keyed Waves

“Aha.” you say. “KK7B is trying to
trick me into using Morse code!” Well,
perhaps. However, in order to understand
modulation, you need to start from the
beginning, and the beginning of modula-
tion is taking a constant signal and adding
a message. Let’s start with flashlights.

In order to experiment with communi-
cations, you need more than one per-
son. If your friends are reluctant to learn
Morse code, you will need to round up a
couple of kids. Ten- to 12-year-olds are
ideal. Write out the Morse code on two
pieces of paper, write out your callsigns,
and offer some reward when they canreli-
ably send messages through the dark with
flashlights. Typical Cub Scouts take
about a week to master this, and summer
is ideal, when they are not in school and
may be bored. Speed is not an issue. As
soon as they know all the letters and num-
bers, they are fast enough for either flash-
lights or moonbounce.

You can also try laser pointers and see
how far they can go. Even grown-up kids
think that is a lot of fun. Figure 1 shows
the block diagram of the basic commu-
nications system,

ln the last two issues of CQ VHF 1

*e-mail: <ecekk7b@gmail.com>

By Rick Campbell,” KK7B

modulation

i
iﬂmb

Figure 1. A simple modulation system is your finger on the button of a flashlight. This
basic form of communication has been practiced by generations of Cub Scouts and is
still used to communicate between ships. (Figures and photos courtesy of the author)

Photo A shows a jumper on the VHF
CW signal source to put a push-button
switch for chirpless on-off keying. You
don’t have to use a telegraph key if you
dislike Morse code, but kids think keys
are really cool. Now do the same experi-
ment using VHF signal sources instead of
flashlights or laser pointers. Using very
simple direct-conversion receivers, my
students have reliably communicated
over a mile using less than 10 milliwatts
and 6-meter dipoles. Figure 2 is a block

..'I

3

| "N
900

diagram of the basic communications
system, using 10-mW 6-meter CW
sources instead of flashlights. You can
still see all the parts, and it is an ideal pro-
ject for a grandparent or Elmer to intro-
duce basic communications electronics
to the younger generation.

Here's a final editorial comment on the
use of Morse code. You may be right that
it isn’t worth your time to learn 35 words
per minute to exchange 599 signal reports
during a contest on 40 meters. | won’t

Photo A. A simple push-button telegraph key replaces the jumper on the VHF signal
source.
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argue with you there. However, a grand-
parent who learns Morse along with a
grandchild creates a priceless bond, and
passes along a lifelong love of learn-
ing. Just getting to the point where you
can exchange messages with flashlights,
on the air, or with the silent touch of a
hand is the reward. It’s not about speed;
it’s all about the message. It doesn’t have
to be Morse code—it could be sailing,
hunting, fishing, or anything else you
enjoy. Pick something you love and take
the time to pass it on. ...But kids do think
Morse code is cool.

Analog Modulation

On-off keyed RF signals are kind of
boring on the oscilloscope, but envelope
modulation is interesting. Photo B shows
the output of an AM transmitter, with the
audio sine wave on top, and a radio sig-
nal with amplitude modulation on the
bottom. Clearly we are using the analog
information contained in the audio to
control the amplitude of the radio-
wave. Amplitude modulation (AM) is not
hard to do. First we need a microphone
and audio amplifier to obtain the wave-
form shown in the top trace. We also need
an oscilloscope. The oscilloscope is the
most basic tool for experiments with mod-
ulation—but experiments with modula-
tion are also the most basic way to learn
how to use an oscilloscope. If you have
always wanted one, or an excuse to get to
know the guy down the street with a nice
home lab, now is the time. The price of a
new oscilloscope is about the same as a
handheld radio. Basic models are a few
hundred dollars, and very capable imports
with more digital features than I care to
use are under $500. For AM you need two
input channels so you can compare the
modulation and resulting RF waveform,
and enough bandwidth to display a sine
wave at the operating frequency.

Once you have a voice waveform dis-
played on the oscilloscope, find a con-
nection on the VHF transmitter that
changes the power output when you vary
the voltage. The power-supply terminal
is a good place to start your experiments,
but you don’t want the oscillator to quit
working in the dips of the voice wave-
form. Connect a constant DC power sup-
ply to the oscillator, and modulate the
power-supply voltage to the later
stages. The VHF signal source has sep-
arate power-supply connections to the
oscillator and later stages that make this
easy. Modulating the last two stages of
a solid-state transmitter is ancient prac-

modulation

7y
=ty

on-off keyed VHF
signal source

= TSt

> 1 mile

simple CW
receiver

Figure 2. The flashlight can be replaced by a simple CW source with a push-button

switch, and the receiver may be a simple CW receiver. The author’s students have

routinely communicated over a mile using less than 10 milliwatts of CW, 6-meter wire
dipole antennas, and simple direct-conversion receivers.

tice I read about as a child. Not every
good idea is new.

Once you have found a power-supply
terminal on the transmitter that allows
you to smoothly vary the RF output from
zero to maximum, you need a way to add
a variable audio voltage to the fixed DC
power-supply voltage. The DC power
and modulated voltage are both connect-
ed to the same terminal. A graph of what
we want is shown in figure 3. Note that
the voltage in figure 3 has two variables:
the DC offset voltage and the AC peak-
to-peak voltage. When we adjust the
transmitter using the oscilloscope, we
will vary both the DC power-supply volt-

| :

Photo B. This audio waveform on the top and the RF output waveform on the bottom

age and the gain of the audio amplifi-
er. There are many ways to obtain a power
supply with an output that consists of an
AC component with a DC offset, but one
of the easiest is to add an audio trans-
former in series with a variable DC power
supply, as shown in figure 4. The avail-
able audio output power should be about
the same as the DC input power required
by the transmitter. Having more DC and
audio power available than needed is a
good idea, particularly for low-power
experiments, where DC and audio power
are inexpensive and readily available.

A transformer used as shown in figure
4 is called a modulation transformer, and

show excellent modulation of the VHF signal source using an audio amplifier and fil-

ament transformer from the author's junk box. Having more audio power available

and a larger modulation transformer than needed makes it easy to obtain high-
quality amplitude modulation.
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Tpeak to peak
audio

Figure 3. To amplitude modulate a CW transmitter, use a power-supply voltage shown
here graphically. An audio voltage is added to the DC power supply so that the power
output follows the variations in the audio waveform.

if you find a new-old-stock transformer
in a box labeled “Modulation Trans-
former™ it probably will be expensive and
not have the correct turns ratio. We don’t
care about the label. A transformer is just
acoreand a few windings. What you need
are the right number of turns, thick
enough wire, and a core that will do the
job. Picking a transformer is easy if you
don’t mind using a larger one than you
need. There is an old saying: “Anyone
can build a bridge; it takes an engineer to
build one that just barely stays up.”
Most of the old textbook formulas for
choosing a modulation transformer are

DC

audio

DC + audio

Figure4. A simple and elegant way to add
audio to a DC power supply using a trans-

former. The power available from the

audio amplifier should be similar to the
power available from the DC supply. The
DC supply should be adjustable for exper-
iments, and the gain of the audio amplifi-
er is adjusted to avoid overmodulation on
voice peaks. Both of these adjustments are
made while observing the AM transmitter
output on the oscilloscope.

used to pick the smallest, least expensive
model that will work in our transmit-
ter. Thick wire and a big enough core are
heavy, so we need to ask: Is the modula-
tion transformer heavy enough? For our
low-power experiments a good rule of
thumb is that the modulation transformer
should weigh almost as much as the power
transformer in the DC power supply. If
you look inside old AM transmitters, you
will see that they followed that rule as
well. We still need to figure out the turns
ratio in the windings. This is not hard, and
the surprising result is that suitable trans-
formers are common and inexpensive.

The transformer turns ratio determines
both the voltage ratio and impedance
ratio between the primary and secondary
windings. For example, a 12-volt trans-
former with a 110-volt primary will have
about 10 times as many turns on the pri-
mary as on the secondary. If you took it
apart, you would also find that the 12-volt
winding is made of thicker wire, because
itcarries more current. The power in each
winding is nearly the same. A trans-
former is bi-directional; it doesn’t much
care which winding we use as the prima-
ry or secondary.

Transformers for audio are usually
specified in terms of primary and sec-
ondary impedance, rather than volt-
age. The impedance ratio is the turns ratio
squared. If the turns ratio is 10 to 1, then
the impedance ratio is 100 to 1. A core
that works at 60 Hz is okay at audio. If
we connect the 12-volt winding of our
example transformer to the 8-ohm speak-
er connection of an audio power amplifi-
er, the output voltage is about 10 times
higher, and the impedance is roughly 100
times higher, or 800 ohms.

Just a little more arithmetic, and we're
done. What is the impedance of the VHF

signal-source power-supply connec-
tion? On the VHF signal source, the 12-
volt connection to the multiplier and
amplifier draws about 14 mA. Using
Ohms Law, 12 volts divided by 14 mA is
about 850 ohms. That makes it a very
good match to a 12-volt transformer dri-
ven by an 8-ohm audio amplifier.

Finally, 14 mA from the DC power sup-
ply will be flowing through the winding
connected to the VHF signal source, so
we should measure the DC resistance. My
transformer measures 27 ohms, which
means I will have less than half a volt DC
drop across the winding resistance. Note
that AC impedance (about 800 ohms—
when driven by 8 ohms) and DC resis-
tance (27 ohms) of the transformer are sig-
nificantly different. This interesting
concept is worth pondering, even if you
are a retired electrical engineer. It never
hurts to review the fundamentals, and you
will learn something from experiments
with asimple AM transmitter whether this
is your first project or your profes-
sion. Modulation transformers engi-
neered to be as small as possible also take
into account the DC flowing in the wind-
ings, but we minimize those issues by
using a large transformer.

Now that we've looked at the block
diagram and done the rough calculations,
let’s dig into the junk box and select some
parts. To obtain the waveform shown in
figure 2 we need a variable DC power
supply and a transformer. The “ugly con-
structed” VHF signal source shown in
photo C has the same schematic as the
Kanga kit (it was one of the prototypes |
built during development of that pro-
ject.). The 12-volt filament transformer
is an unmarked junk-box special. The
black wires are a common color code for
AC line voltage, and the green wires are
for low voltage. I have designed and built
a number of good audio power ampli-
fiers, but the old Radio Shack power
booster in the junk box already had a con-
nector attached to plug into my iPod,
which made testing very easy. Any audio
amplifier with a microphone input and a
speaker output will work. Generating a
high-quality AM signal using junk-box
components is in the finest traditions of
amateur radio, and using parts you find
in your own junk box gives your station
the experimental pedigree.

For an example of a modern AM trans-
mitter engineered to use currently avail-
able commercial components, I encour-
age you to study Dave Benson's Retro-75
transceiver kit available from Small

www.cq-vhf.com

Summer 2010 = CQ VHF < 35



[CAUTIOR

THIS CHART IS NOT

FOR USE TR NAVIGATION T

Photo C. The simple AM transmitter on the bench. Various test waveforms are stored in the author’s personal audio device,
making it easy to run tests without needing a dedicated audio signal generator.

Wonder Labs (<www.smallwonderlabs.
com/>),

Figure 4 is the block diagram of a mod-
ulator power supply that may be used
with any small solid-state CW transmit-
ter. On my bench, the DC voltage is vari-
able from 5 to 15 volts, and audio volt-
age is added with the audio power
amplifier and 12-volt transformer. The
lash-up on my bench is ideal for experi-
ments, but once the desired DC voltage
and audio power levels are found, a ded-
icated power-supply modulator may be
built. For low-power battery operation,
the appropriate number of AA cells can
replace the DC power supply. You can
test the audio system by talking into the
microphone and listening on the speak-
er. That's what it will sound like on the
air, when everything is working well.

Here is areview of some bits of old wis-
dom regarding amplitude modulation:

I. When designing a high-quality low-
power AM transmitter, have more DC
and audio power available than you need,
and use a bigger modulation transformer
than your calculations suggest.

2. Adjust the transmitter so the output

looks good on an oscilloscope. If it looks
good, it is good.

The first point is easy to explain. If
audio power is inexpensive—a junk box
Radio Shack power booster and 12-volt
filament transformer—then the audio
amplifier and transformer are loafing
along and there is little distortion in the
audio signal—Iike a high-fidelity audio
system.

The second point is more subtle. Go
ahead and do all those notebook calcula-
tions and equations, but the AM trans-
mitter is actually optimized by looking at
waveforms on the oscilloscope. Sure, the
math can be even more fun than learning
the code, but rough approximations do
not mean poor performance. In the 1950s
and '60s on VHF, AM was an experi-
menter’'s mode, and those stations sound-
ed good.

The little 6-meter AM rig in photo C is
a lot of fun on the bench and sounds very
good on the air. It is just the thing for a
couple of grandparents and kids commu-
nicating a few hundred yards with home-
built rigs and dipoles on 6 meters, and the
first contacts should involve lots of clip

leads and open circuit boards. You don’t
need to wait for both stations to be built.
One station could be a low-power all-
mode battery powered rig such as a Yaesu
FT-817. A few handhelds such as the
Yaesu Vx7R include 6 meters AM.
Perhaps someone in the local area has an
interest in vintage 6-meter AM gear such
as the Gonset Communicator. It all is
good, and on AM, grandfather sounds
like himself—not the octopus-head
admiral on the rebel alliance cruiser from
Star Wars.

Total output power from the modulat-
ed Kanga VHF signal source is less than
40 mW PEP, so you might want to add a
linear amplifier. When a low-power AM
transmitter like this one is followed by a
linear amplifier, it is called “High Level
Modulation of a Low Level Stage.” It
works very well, but with lower efficien-
cy than might be achieved with other
approaches. That is okay. Remember that
when AM ruled the amateur VHF bands,
transmitter power was regulated by DC
input, not power output, so efficiency was
critically important. Most VHF AM and
SSB signals that sound exceptionally
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Photo D. After the experiments, the next step is to package the transmitter in a con-
venient form. This version is a 100-mW carrier or 400-mW PEP 2-meter AM trans-
mitter using a 144-MHz VHF signal source, a simple two-stage class C RF amplifi-
er, the audio amplifier from an R2pro kit, and a small transformer. The total DC
power drain from the AA cell pack is less than needed to power the author’s 10-mW

SSB exciter. Below | watt output, AM can be more efficient to generate than SSB.

good sacrifice efficiency for signal qual-
ity. Efficiency is still a worthwhile goal,
but at low power levels we can better save
the planet by turning off the lights when
we leave the room than by extensively re-
engineering our transmitters.

High Level Modulation of a Low Level
Stage has several advantages over the
heavy iron transmitters of the past:

Since the linear amplifier provides
both gain and high power output, we can
adjust the modulated stage for a clean sig-
nal and good audio without worrying
about a particular output power. Fur-
thermore, those adjustments can be set
once and then left alone, because the lin-
ear amplifier isolates the modulated stage
from changes in antenna impedance.
Finally, we can easily experiment with
other modes by substituting a different
low-power exciter at the input of the lin-
ear amplifier.

After the initial experiments, it is inter-
esting to sketch and package a little rig
that will work without clip leads. Photo
D is a 100-mW 2-meter AM transmitter
built using the principles described
here. The silver box has a 144-MHz VHF
signal source from Kanga. The small
black box on top is a simple 100-mW
class C amplifier with two 2N5179 tran-
sistors. The larger black box has a quar-

ter-watt audio amplifier, with a small
audio transformer mounted on top. A
schematic and photograph of the 100-
mW class C amplifier for 2 meters is on
the VHFKkits website. As a side note, the
total DC power from AA cells for the
400-mW PEP 2-meter AM transmitter
shown in photo D is less than the DC
power needed for my 10-mW PEP 2-
meter SSB exciter. At power levels less
than | watt, AM can be more efficient to
generate than SSB. If the signal strength
is too weak to carry on an AM conversa-
tion, it is easy to key the carrier on and
off. CW is a more effective weak-signal
mode than SSB.

SSB, FM, and
Digital Modulation

If you'd like to try generating an SSB
signal, several approaches are covered in
Experimental Methods in RF Design. An
easy way is to use the Kanga microT2
SSB exciter PC board. For VHF, leave
off the crystal oscillator, but include the
buffer amplifier that drives the hybrid
into the mixer. Notes on building a 6-
meter SSB exciter using a VHF signal
source and microT2 SSB generator are
included on the Kanga VHF Kits web
page. However, I encourage you to play

with low-power AM first. It is easier, you
will learn quickly, and you will be fol-
lowing in the technical footsteps of the
generation of VHF amateurs who de-
signed communications systems the
astronauts used on the Moon.

FM also has its place, but that is
usually in the hands of someone who
needs to communicate without fiddling
with dials, adjusting signal levels,
or looking at an oscilloscope. FM works
best with strong to moderately strong sig-
nals, so it is not a weak-signal mode, and
not the best choice for the basic experi-
ment of seeing how far apart two VHF
stations can maintain reliable communi-
cations. Effective receivers for FM are
more complex to build and understand
that receivers for AM, CW, or
SSB. However, the main reason
experimenters avoid FM is that these
days the likelihood of encountering
another experimenter on FM is low.
FM is fine for communications, but
not so much fun for experiments any-
more. That was not the case when the
VHF bands were populated by techni-
cians who ran converted commercial
VHF FM gear, but those days seem to
be in the past. Hmm . . . things are awful-
ly quiet on 2 meters. I have an old
Motorola receiver in the garage that
would be compatible with a simple
homebrew 10-mW 2-meter FM exciter
and a small Yagi. ... The mode is not
important as long as the soldering iron is
warm, the brain is engaged, and the next
generation finds it interesting.

As for digital modulation, with a few
exceptions, digital communicators prefer
appliance radios connected to appliance
computers. The challenge is in the soft-
ware. That can be interesting, but it’s not
a topic for this column, I'm sure it is ade-
quately covered elsewhere.

In the next issue we will finish up this
four-part series by combining all of these
basic experiments into a few stations. The
emphasis will be on simple, portable gear
that can be taken to interesting locations
with sandwiches, simple antennas, and a
few tools to fix the little problems that
can crop up when experimental gear is
taken into the field.

Reference

1. Experimental Methods in RF Design, by
Wes Hayward, W7ZOI, Rick Campbell,
KK7B, and Bob Larkin, W7PUA. Published
by the American Radio Relay League, copy-
right 2003- 2009, <www.arrl.org>.
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Tips on Portable
YHF Antenna Setups

We rovers and portable operators often lack a way of using a beam
antenna for our outings. Here WB2AMU presents several setups that have

worked for him.

By Ken Neubeck,* WB2AMU

the viability of portable operations for VHF contests. In this

article, T will describe some of the antenna setups that can
be used for VHF portable operations, whether for contest work,
grid hopping, or ordinary day-to-day portable operations.

Generally, there is no comparison between a well-put-togeth-
er VHF station at home and one that is portable. However,
portable operations have some major advantages for VHF, par-
ticularly during contests when a hilltop location can be select-
ed. Hilltop locations are particularly effective for line-of-sight
on the VHF bands, beginning with 6 meters.

Does a hilltop location or height make a difference with sky-
wave-signals such as sporadic-E, aurora, and F2 on 6 meters?
In general, the answer is yes. However, in some cases the dif-

l n my article in the Spring 2010 issue of CQ VHF I discussed

*CQ VHF Features Editor, 1 Valley Road, Patchogue, NY 11772
e-mail: <wb2amu@cq-vhf.com>

Photo A. This /4-wave vertical for 222 MHz is a simple anten-
na that is a baseline and takes the least amount of effort to set
up. Different length antennas for 6 meters, 2 meters, and 432
MHz can also be used on the same mount through the use of an
Allen key on the mounting piece. (Photos by the author)

ference may not be that noticeable when signals are very strong
during great conditions.

Vertical Mag-Mount Antennas

A vertical magnetic-mount antenna on the car (for cars with
metallic roofs) is a start for those who initially do not have any
type of portable setup. Typically, the common size for a quar-
ter-wave vertical that is used for the low end of the VHF bands

Photo B. This photo shows the use of a telescoping tripod to

mount a 3-element 2-meter Yagi on top of the author’s car. This

setup is good when the portable arrangement is in the middle
of open space with no trees or other support available.
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for weak-signal work is 56 inches for 6
meters, 19 inches for 2 meters, 12.5 inch-
es for 222 MHz, and 6.5 inches for 432.
[ usually use a 220-MHz HT for my VHF
contest efforts and find that a mag-mount
vertical is far superior to a rubber-duck
antenna. See photo A for an example of
a 222-MHz vertical mag-mount setup.
The vertical is an omni-directional
antenna with no gain in any direction.
When conditions are strong on 6 meters
with sporadic-E activity, many stations
can be worked via this method. However,
weaker stations may not be heard. A sim-
ple 1/4-wave vertical antenna obviously
cannot “hear” as well as a directional
antenna, such as a 2- or 3-element Yagi.
[ was able to confirm this several times
while listening on 6 meters when com-
paring my 3-element Yagi at home to a
1/a-wave vertical on the car. The differ-
ence in signal reception is staggering at
times, even with skywave signals such as
sporadic-E because of the directivity of
the beam. However, the vertical is at least
an entry into the game, if you have noth-
ing else. When conditions are marginal,
the vertical shows its limitations.
However, one thing that the vertical
has as its greatest advantage is that it has
less wind resistance on the roof of the car.
If you do a lot of driving, the vertical will
be the type of antenna that you can put on

the roof and not worry about it falling off

at high speeds (if the installation is done
correctly).

Portable
Directional Antennas

A directional antenna such as a 3-ele-
ment Yagi for 6 and 2 meters is general-
ly small enough to be handled in practi-
cal terms and also can give you the most
performance for the amount of effort it
takes to raise it. However, that being said,
there may be practical limitations for
portable stations with regard to how high
a directional-style antenna can be put up
at some locations.

One solution that [ came up with was
using a telescoping tripod to mount a 3-
element, 2-meter Yagi on the roof of my
car (in a fixed portable situation). The
beam gives more punch than a vertical for
this band and the setup is fairly easy, as
can be seen in photos B and C. This is
partly because the antenna can be adapt-
ed fairly easily to the telescoping mount-
ing bracket of the tripod.

| also have run a homemade 2-element
Yagi for 6 meters using the telescoping

tripod on the car roof setup as shown in
photo D. Since the antenna setup is not
really as high as it should be (6 feet above
the car roof and about 10 feet from the
ground), it will not have the same per-
formance as a similar beam antenna that
is situated higher.

For 6 meters, the vertical is a start and
the beam on the roof is a better setup,
but generally a more significant setup
will be needed for more significant
results. Therefore, unless you are going
to a location with a trailer and a crank-
up tower, such an improved antenna
setup for 6 meters probably will consist
of a base and a number of mast sections

Photo C. This
closeup shows how
the antenna can fit
into the telescoping
attachment of the
tripod using bolts
through the tele-
scoping bracket.
The author has vet
to use this tripod
for its intended use
over the four years
he has owned it.

to hold a directional antenna such as a
3-element Yagi. Mast sections for this
type of setup are still available from
RadioShack in 5- or 10-foot sections as
shown in photo E. However, to procure
one, you may have to point it out in the
catalog, as many people are not aware
of these sections, which originally were
used for on-the-air TV.

There are a couple of base styles that
can be used to hold the mast sections. One
style that has been used by portable sta-
tions consists of a plate that a car tire can
drive onto to hold in it place. Another
style that I use is an umbrella stand I mod-
ified by adding some concrete for weight

Photo D, Here is the same telescoping tripod used to now mount a 2-element 6-meter

Yagi on top of the author’s car at one of his work locations a few years ago. This

setup was suitable enough to work stateside stations via sporadic-E as well as some
DX into Europe, with Italy being worked in June 2006,
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SLOPER ANTENNAS
By Juergen A. Weigl, OESCWL

Single- and Multi-Element
Directive Antennas for the
Low Bands

With calculations and
practical experience, this
book shows which basic
concepts have to be
considered for sloper
antennas for the low
bands. These
fundamentals are
supplemented by
construction guidelines for
directive antennas using a single
element or several elements. Previously,
gathering all the necessary information
to construct an effective sloper for a
particular application was tedious and
time consuming. You'll find all the
Information needed for successful home
building of the antennas.

|
SLOPER ANTENNAS

$24.95
+ 87 S&H

Some of the Topics: Vertical dipole and
sloper in free space, over perfect or real
ground - sloper with several elements -
feeding sloper antennas - multi-band sloper -
W3DZZ and double Zepp as a sloper antenna
- multi-element sloper antennas for multi-
band operation - special types of halfwave
sloper antennas and much more!

CQ Communications, Inc.
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Order today! 800-853-92797
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Radio, you'll enjoy [
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S0 you can understand it.
That's CQ. Read by
thousands of people each
month in 116 countries
around the world.

It's more than just a magazine.

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

USA VE/XE Foreign Air Post
1 Year 36.95 49.95 61.95
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Photo E. The 6-meter setup that the author uses for his portable operations during
VHF contests and other events. There is an umbrella stand with concrete added, the
3-element 6-meter Yagi, three 5-foot mast sections, and the six elements for the Yagi.
Mast sections can be found at RadioShack, but some catalog searches may be required.
Newer mast sections are painted in gray compared to yellow used in the past.

and better stability, as shown in photo F.
With either of these setups, the maximum
practical height for the antenna is on the
order of 15 to 20 feet, as shown in photo
G. Wind becomes a major factor, partic-
ularly on top of hills, and sometimes 10
feet may be the highest you can raise a
directional antenna.

During the great sporadic-E 6-meter
opening on the Saturday of the ARRL
June 2006 VHF Contest, I was besieged
by strong winds at my hilltop location in
Long Island, New York and could only
raise the 3-element Yagi 10 feet. How-
ever, the signals were very strong and |
was able to work many stations, includ-
ing double-hop skip into the western
states and western Canada. [ am sure that
signals would have been a bit stronger
given more height of the antenna, but
when there are many strong signals pre-
sent, it may not mean a heck of a lot at
that point.

During the 2010 ARRL June VHF con-
test, there were several sporadic-E open-
ings that occurred on 6 meters during the
weekend. Many of these openings came
in the form of waves where signals would
be strong for a few minutes and then fade.
This type of condition allowed for some
interesting comparisons with the differ-
ent antennas I have. In particular, [
observed in terms of received signals that
there was a significant difference with
respect to a 3-element Yagi situated on
mast at 15 feet or higher compared to a
simple mag-mount antenna. The 2-ele-
ment Yagi on the car roof provided more

Photo F. This is a view of the umbrella
stand with concrete added and the first
mast section installed. A piece of cloth
held by electrical table is wrapped
around the connecting area berween the
stand and the mast in order to stop move-
ment during windy conditions. This base
is not quite flat and so a wrench was
placed underneath one side for more sta-
bility. Caution must always be exercised
when considering how high an antenna
can be placed. If it is windy, it is best to
keep the height to 15 or 10 feet.
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IRON POWDER and FERRITE from

Over 12 million pieces of toroids RFI Shield Beads, Rods, E-cores, Pot Cores, “W2FMI”
Baluns & Ununs by Jerry Sevick, Coil Forms, RFI Kits, Experimental Kits, and many more.

Fast Reliable Service Since 1963
Free “Tech Flyer”.
We welcome small orders from all over the world!

CALL, FAX, or EMAIL YOUR ORDER TODAY

Tel #: 714-850-4660/800-898-1883 5o g Receive a
AMIDON. Fax #: 714-850-1163 over aout an orders
bunlts Email: sales@amidoncorp.com reference this ¢ gy
www.amidoncorp.com
punch than the vertical mounted on the little longer than a vertical withregardto  use a homemade 6-meter beam on a 4-
car, although not in the same league as a  fading sporadic-E signals. foot beam section that has to be assem-
Yagi up higher than 15 feet. Either beam Typically, it takes five to ten minutes  bled, in comparison to a ready-made 2-

setup was more receptive of the signalsa  to set up the 6-meter antenna for whichI  meter beam. As most of my portable
locations are in parks and parking lots,
my setups are not planned to be perma-
nent, so there is both setup and teardown
involved.

The feedline for these antennas can be
brought into the car through the driver’s
side car door to a radio such as the Yaesu
FT-100 or FT-857. Setups involving per-
manent mounting of radios in car con-
soles or on dashboards is another subject
altogether. In my case, for portable or
contest activity I usually place my FT-
100 on top of the dashboard, with the
feedline carefully routed so I do not get
tangled up in it.

This article has provided a few ideas
for portable setups. There are many more
ideas out there, including commercial
products such as the Buddipole™. Also,
there are a lot of clever hams with some
Photo G. This photo shows the three different portable antennas described in this  unique ideas as well. I even know of a
article: the 220-MHz vertical positioned on the car roof, a 3-element 2-meter beam  Canadian ham who has a somewhat per-
on a tripod positioned on the car roof, and the 6-meter beam mounted on mast sec- manent 6-meter Yagi setup on top of his
tions off to the side of the car (at 10 feet in height due to strong winds that were van and can point the van in the direction

present at the time in Long Island during the January 2010 VHF contest). of the signals he hears.
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The IDOLL Project

Because ATV columnist Tom Dean, KB1JlJ, is on assignment, his advisor for
the Cadet Amateur Radio Club, Stephen Hamilton, KJSHY, submitted the
following artficle about using amateur radio for keeping track of the Boy
Scouts who checked in to the West Point Scout Jamboree.

Club provides communication

support for the Boy Scout Jam-
boree at West Point. In the past, voice
communication was all that was provid-
ed, and a few times packet radio was set
up but the Cadet Scoutmaster Council
never used it due to difficulty of use. This
past year, the cadets in the ham club
worked with the Scoutmaster Council to
determine exactly what would be the
ideal information to be shared between
the check-in site at Camp Natural Bridge
and the campsite at Lake Frederick, about
a 2.5-mile hike over rough, mountainous
terrain.

It turned out that for each troop that
checked in, they needed to track the num-
ber of Scouts, number of adults, check-
in time, camp site location, and license-
plate number of their one vehicle allowed
near the camp area. This seems like a
small enough amount of data so that it
could be transferred over packet radio.

The previous year a few tests were con-
ducted to try and extend 802.11g wire-
less using highly directional “can”-ten-
nas. Although they did extend the range
greatly, it was proving to be too difficult
to set up multiple bridges at each hilltop
and find power to keep them running. The
other potential way of making this work
was the cell-phone data networks.
However, at Camp Natural Bridge, where
the check-in took place, there is no cell
phone coverage. This brings the project
back to the one digital communication
that works in that area—packet radio.

E ach year, the Cadet Amateur Radio

*3085-A Wyllys Place, West Point, NY 10996
e-mail: <stephen.hamilton@usma.edu>

By Stephen Hamilton,” KJ5HY

IDOLL

(Information Dlssemmatlon over Low-bandwidth Lmks)

Apache/MySOLALTS

uf"

Graphic display of the IDOLL project.

In today’s internet age where every-
thing is web-based, it was only logical to
determine how we could make a web-
based system. After some initial tests, we
determined that trying to send HTTP
traffic over packet was impossible due to
the delay and the amount of bandwidth
required. Therefore, in order to solve this
problem, we took a completely different
approach—embrace the low bandwidth.
Instead of trying to send web traffic, the
solution was to send only the required
traffic by having two websites that
synced up their back-end data. Since
MySQL is free and has a very efficient
replication engine, it was the obvious

choice for this application. In addition,
Linux was chosen as the operating sys-
tem, since it natively supports the AX.25
protocol.

In the initial setup, the MySQL repli-
cation began working, but would stop
suddenly. After a day of troubleshooting,
itturned out that if the query or result was
too long it would stop working. The prob-
lem came from an MTU size that was set
too large by default. After reducing it, the
replication appeared to work flawlessly
in the classroom. Later, during testing at
the campsite. it proved to work well even
at 5 watts on 2 meters.

Once the proof-of-concept was fin-
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ished, we built a simple website and used
PHP to integrate it with the database. The
initial setup worked. However, Cadet
Thomas Dean, KB 1J1J, decided to take
the whole project one step further.
Instead of just a standard web page data-
base form, he created a map that had the
locations on it, and used a Javascript
Abstraction Library called J-Query to
create a professional-looking interface,
and drag-and-drop capability with the
troops. Once this was working, he real-
ized one small issue: How could the
remote site see a troop arrival without
having to refresh the web page?

Initially this could be solved with a
meta-tag refresh on the web page, but it
turned out there was another way of solv-
ing this using Asynchronous Javascript
and XML (AJAX). This is the same tech-
nology that Google uses to begin your
search as you type before you hit the
search button. Cadet Dean utilized this by
writing a J-Query function call that auto-
matically updates unit locations every ten
seconds. Since the refresh only happens
locally, and does not affect the packet
link, several clients could be connected
without this causing any performance
degradation. The result was fantastic:
Scoutmaster Council cadets at either end
could see in near real time which units
had checked in, and as they checked in
the troop would show up on screen with-
in ten seconds (plus packet transmission
time) at their camp location: In addition,
once a user rolled the mouse cursor over
a troop, they found out all the informa-
tion about that troop that was gathered
during check-in, from the number of
Scouts and adults to their car’s license-
plate number. This allowed the Scout-
master Council to track which troops had
arrived and which ones had not made it
to their site following the hike.

This combination of packet radio tech-
nology and modern web techniques using
AJAX potentially can be used for many
other applications. One example is that
once the Camporee system was in place,
another test was performed by creating a
small blog website with Ruby on Rails,
and it maintained a perfect database syn-
chronization as well. Based on this exam-
ple, we believe that many off-the-shelf
web applications that use MySQL can
easily be set up for use over packet.

This goes to prove that even if a disas-
ter prevented internet communications,
amateur radio could still provide emer-
gency communications that would pro-
vide web-based interfaces!
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A Homemade Collapsible
Parabolic Dish Antenna

For years KA2UPW/5 has been fascinated by umbrella antennas. Finally,
his intferest overtook his curiosity and he decided to build one. Here is the
result of his creative use of an umbrella.

By Douglas D. Quagliana,” KA2UPW/5

ometimes there is an idea that’s
Sjusl so neat, you have to build one

and try it for yourself. For me, the
idea of a parabolic satellite dish that
would fold up and collapse like an
umbrella was one such idea. Parabolic
dishes aren’t new, and there have been
several umbrella-like parabolic dish
designs over the years, but little has been
written on making your own homemade
collapsible parabolic dish antenna.

A long time ago, I visited the head-
quarters of a major news-reporting orga-
nization and got to see some of the satel-
lite equipment that their reporters used
while out in the field. Of particular inter-
est was an umbrella-like satellite dish for
sending and receiving voice and data sig-
nals via a commercial satellite service.
While that was inspiring, there wasn’t
anything similar I could find that was
both inexpensive and readily available
for amateur radio use.

Several years later, I still wanted some-
thing that I could use to receive amateur
radio satellite signals in the 2.4-GHz
band. My 19-turn helix was working
okay (11 dBic gain), but a parabolic dish
would be better. However, | wanted
something that I could carry around with
me but wouldn’t take up a lot of space. |
really wanted something like a parabolic
dish that would fold up so that I could just
throw itinto the back of the car for mobile
and portable use. Since this would be for
temporary setup and use, it wouldn’t have
to be a rugged metal dish, and it wouldn’t
have to withstand rain or temperature
extremes.

A classic satellite dish is shaped like a
mathematical curve, a parabola. A spe-

cial feature of this particular curved sur-
face is that when radio signals strike a
surface with this shape, they will be
reflected in such a way as to focus all of
the energy from the whole surface into
one point. This is similar to the way that
you can use a magnifying glass to focus
the rays from the sun onto an area small-
er than the size of the magnifying glass.
The curve is important. If the surface of
your dish is flat, it will just reflect radio
signals, but it will not focus the energy.
If the surface is a perfect parabola, then
it will perfectly focus all of the energy
into a single point. However, if the dish
surface is curved, and the shape of the
curve is close to parabolic in shape, then
it will still focus the energy, but not as
well as a perfectly shaped parabola
curved dish.

There is a difference in performance
between the “perfect parabola” and
something that is “close to parabolic.”
However, when using a larger diameter
dish you still come out ahead with more
than enough gain to make it all worth-
while. In my case, since I really wanted
it to be collapsible, I was willing to sac-
rifice a little gain, and the results still
measured better than my helix.

The Process

If you have something that is metallic
and is almost parabolic, then you can put
a small antenna at the focal point and use
the combination as a parabolic-dish an-
tenna system. The small antenna at the
focal point is commonly called the “dish
feed.” It is usually chosen so that the radi-

¥19251 Preston Road Apt. 1912, Dallas, TX ~ Photo A. The thread that [ used is J& P Coats metallic Knit-Cro-Sheen. A close inspec-
tion of the thread reveals it is composed of several fibers, one of which is actually
silver-metallic in color. (Photos by the author)

75252
e-mail: <dquagliana@aol.com>
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Photo B. One thing that is important is the spacing between parallel threads. The

highest frequency I wanted to use was 2.4 GHz, so this works out to about half an

inch between threads. Have some metallic thread about every half-inch that goes
vertically and horizontally.

ation pattern of the small antenna placed
at the focal point expands to fill the dish
to the edges.

Backing up one step, if you have some-
thing that is almost parabolic, but not
metallic, then you can try making it
metallic so that you can use it as a dish
antenna. For example, you could try cov-
ering it in aluminum foil. In a previous
iteration of this project, I started with a
plastic snow sled and covered it in adhe-
sive aluminum tape obtained from the
local hardware store. This worked, but
the resulting antenna did not fold up.

Umbrellas, on the other hand, do fold
up. However, you need to choose your
future parabolic dish umbrella with some
care. You want one that opens up to a
large enough diameter, that has a non-
metallic handle and pole, and that ap-
proximates a parabolic shape when fully
opened. The non-metallic handle is pos-
sibly the hardest part. Look for an
umbrella with a handle made of wood,
carbon-fiber, or some kind of fiberglass.
You can estimate whether it is a parabol-
ic shape by measuring the sideways shad-
ow cast by the dish on a wall or by hold-
ing it next to something that is known to
be parabolic. In a pinch, grab something
long and bendable, such as a wooden
dowel or a yardstick, hold one end of it
steady and pull at a 90-degree angle on
the other end. The resulting curve is
almost parabolic. !

After rejecting many umbrellas that

wouldn’t work (and a few expensive
umbrellas that might have worked), 1
finally found one with a wooden handle
in a discount merchandise store for the
low, low price of only $4.00. It is
adorned with a recognizable cartoon
character, which led to a number of pun-
filled (pun-derful?) jokes. It has some
narrow metallic spreaders and spokes,

but these are small and thin enough that
they can be ignored.

The umbrella surface is actually cloth,
which will not reflect radio waves. You
could remove the cloth and replace it with
something such as metal window-screen
material and this will work, but the result-
ing dish won’t fold up.2

Some more searching and further con-
templating on the cloth led me to a craft
store where [ found metallic thread. The
actual thread that I used is J&P Coats
metallic Knit-Cro-Sheen. The label says
“86% Mercerized Cotton” and “14%
Metallic Yarn.” It comes in a couple of
colors. I chose black. A spool of 100
yards of size 10 metallic thread costs only
a few dollars. A close inspection of the
thread reveals it is composed of several
fibers, one of which is actually silver-
metallic in color (photo A).

In order to convert the umbrella into a
parabolic dish, you just need to sew
enough metallic thread into the cloth of
the umbrella so that you reflect enough
energy up to the focal point. There are a
few tricks involved here, though. You
want to sew or stitch the metallic thread
into the fabric of the umbrella in two direc-
tions so that the threads go in both a ver-
tical and horizontal direction. This creates
a grid of metal for the reflector. The indi-
vidual thread “lines™ do not need to touch
where they cross, and it doesn’t matter if
you go over or under at the intersection of

Photo C. The threads in different wedges are not parallel but appear rotated
relative to the adjacent wedge.
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the perpendicular threads. The size of the
stitches doesn’t matter either. | used a
method that just has the thread go over the
cloth of the umbrella for about an inch and
then under the cloth for about an inch.
There are no fancy knots or stitches.
One thing that is important, though, is
the spacing between parallel threads.

This should be less than one-tenth the
wavelength of the highest frequency that
you want to use with the dish. The high-
est frequency I wanted to use was 2.4
GHz, so this works out to about half an
inch between threads. Don’t worry if
your threads are not exactly parallel, or
your stitches aren’t neat and straight. Just

Photo E. As a quick hack for the antenna range at Microwave Update 2009, the

antenna was mounted through a piece of plastic (half of the plastic base and the spin-

dle from a stack of 100 DVDs with a hole for the umbrella handle) and held in place
with a few rubber bands.

have some metallic thread about every
half-inch that goes vertically and hori-
zontally (photo B).

Sewing Method

I don’t claim to know how to sew, but
I will explain the method I used. Since
the spreaders of the umbrella already
divide the umbrella up into eight trian-
gle-shaped wedges. I chose to work on
one wedge at a time. This means that the
threads in different wedges are not par-
allel but appear rotated relative to the
adjacent wedge (photo C).

Start with the umbrella locked in the
open position (photo D). Take an arm’s
length of thread on a needle; start near the
center of the umbrella, and stitch one
thread into the umbrella radially outward
by just going over and under the umbrel-
la cloth. This divides the wedge in half,
right up the middle, When you reach the
far edge of the cloth (the outer edge of the
umbrella), just move over to the left a half
inch, and start sewing inward parallel to
the first thread. This thread line will be a
little shorter, since it won’t go all the way
to the center of the umbrella. It will inter-
sect one of the spreaders about an inch
away from the center. When you get to the
spreader, move a halfinch to the left again,
and go back up towards the outer edge.
Repeat until you need more thread or until
you finish the left half of the wedge. Then
use the same sequence to add the threads
to the right half of the wedge.

If you think of these as columns of
thread, then the next step is to add the
rows of threads at 90-degree angles to the
columns. I found it easier to start near the
center and work outward. Each row
across is about half an inch farther from
the center as the previous row. When you
reach the farthest row from the center,
nearest the edge of the cloth, then you can
consider that wedge to be finished.

My umbrella has eight wedges. Sewing
each wedge took between 45 minutes and
an hour. While the work is monotonous,
you can get it done by working on it a few
minutes at a time, because it is very easy
to stop and then pick up the work right
where you left off.

Dish Feed

Lastly, a dish feed is needed. If the
umbrella has a non-metallic handle, then
you can use a number of different dish
feeds. Originally, I used a simple three-
turn G3RUH helix feed made of a piece
of PC board as a reflector, an N connec-
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tor, and a copper wire for the helix.? If you
cut a hole in the PC board, then you can
lower the helix into position and clamp the
dish feed to the umbrella handle.

While the helix worked well as a dish
feed, it wasn't mechanically strong
enough to survive extended riding in a
car. For the antenna range at Microwave
Update 2009, I used a dual-band dish-
feed design by Kent Britain, WASVIB,
(Kent writes the “Antennas’ columns for
CQ and CQ VHF.) The complete details
of the dual-band dish feed are on Kent's
website.4 This same feed will let you use
the dish on both 1.2 GHz and 2.4 GHz.
Variations on the antenna let you opti-
mize it for the terrestrial or satellite sub-
bands of either band.

As a quick hack for the antenna range,
the antenna was just mounted through a
piece of plastic (half of the plastic base
and the spindle from a stack of 100 DVDs
with a hole for the umbrella handle) and
held in place with a few rubber bands
(photo E).

A few words of caution are in order
here: A horizontal fully opened umbrel-
la has a very large cross section and pre-
sents a large wind load even at slower
wind speeds. The umbrella parabolic dish
doesn’t weigh much, and it doesn’t take
much wind to completely blow it away.
Be careful and use adequate mounting
techniques to make sure that your dish,
dish feed, and radios are not blown away
in the slightest breeze (don't ask how I
know this.).

Conclusion

The measurements from the antenna
range at Microwave Update 2009 came
out to about 16 dBi of gain. This proba-
bly could be improved further by adding
more metallic threads, adjusting the
curve of dish to be more parabolic, and
more carefully matching the illumination
of the dish by the dish feed. However, 16
dBi gain is pretty good for a $4.00
umbrella and couple dollars of thread!

Notes

1. Krome, Ed, KAYLNV. Mode S: The
Book.

2. Long, Howard. “A Brolly Dish for AO-
40.” http:/fwww.gblvb.com/brollydish.htm.

3. Miller, James, G3RUH. “A 60cm S-
Band Dish Antenna.” http://www.amsat.
org/amsat/articles/g3ruh/116.html.

4. Britain, Kent, WASVIJB. “Dual Band
Dish  Feeds.” htp://www.wa5vjb.com/
references/dualbanddishfeeds.pdf.
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Parabolic Antenna Calculations

Calculating the dimensions of a parabolic dish can be duanting—unless
one knows of a tool for making it easy. Here W3HMS and K4ITO use Excel
to greatly simplify those calculations, which may help you construct an
umbrella antenna. (See KA2UPW/5's article beginning on page 44 for

information on doing so.

By John Jaminet,” W3HMS, and Curt Wann, K4ITO

Handbook, and on the FADAY website have the calcula-

tions for common-size dishes and the formulas. The mod-
ern Excel spreadsheet just cries out to be used so that a
microwave or EME operator can determine gain and ERP for
various dish sizes and ERP power levels. This is very helpful
for planning your station. It could also be helpful, after some
modification, to permit economic analysis of the best trade-
offs/costs in additional dish size and/or power. We did not do
the economic analysis here, but we mention the idea as food
for thought for downstream use by someone.

T he charts in The ARRL Handbook, The ARRL Antenna

Using the Spreadsheet

The following explains how to use the spreadsheet:

Use 1: Print completely and use as a printed document.

Use 2: Bring up this Excel spreadsheet and change the fre-
quency, dish size in feet, or value of RF power at the feed. You
can also change k for different feed efficiencies to see what the
effect is with a different dish feed. These actions may answer
the question of what the ERP will be with, say, 250 watts and
a dish increase of 1 foot/meter?

The informal conclusion that !/2 foot increase equals 1/2 dB
increase is a simple “rule of thumb,” at least on 23 cm. We
note, as many will recognize, that a power increase does not
increase the gain on receive, so a dish size increase may have
more value than a power increase. Please note that we have
addressed only round dish sizes often used by a ham. Others
are invited to do the same for offset dishes.

The Excel spreadsheet is based on the dish size in feet, but
this can be adjusted on any line by “cutand try” to yield a desired
metric size—for example, 3.8 meters.

This Excel spreadsheet was developed using the following
formulas obtained from the Paul Wade, WIGHZ, Online
Microwave Antenna Book, Section 4. The authors would like
to express their appreciation to Paul, WIGHZ, and to Rex,
VK7MO, for their helpful suggestions for both this article and
the Excel spreadsheet. The right-hand column, called “Beam
Width at -3 dB,” was suggested and programmed by Jean-
Louis, FOABX, with our warmest appreciation.

*912 Robert Street, Mechanicsburg, PA 17055-3451
e-mail: <w3hms@aol.com>
718 Nelson Drive, Carlisle, PA 17013

The referenced Excel spreadsheet is obtainable by sending
an e-mail to <W3HMS @aol.com> asking that it be attached.
It is on the website of FICHF, among others.

Assumptions Used

1. Antenna efficiency, k, is the standard 55%.

2. Frequency is 1296.050 MHz.

3. Dish in meters is feet times 12 inches divided by 39.37
inches/meter, rounded to one decimal place.

4. Wavelength in meters is 300 divided by the frequency in
MHz.

5. ERP is CW key down with stated watts at feed.

6. SWR and reflected power loss occur before the stated
power—e.g., 100 watts at the antenna feed point.

7. All round dishes should be 10X (wavelengths) or more for
the calculations to be valid. Paul nicely added a column to the
Excel spreadsheet to show that anything less than this will show
in red in both the printed and the on-screen versions. Note, for
example, that 7.5 feet is 9.7A.

8. That this Excel spreadsheet shows only the far-field ERP.
Rex, VK7MO, kindly observed that it should therefore not be
used for near-field calculations to meet EMR requirements.

Formula to calculate dbi gain, G

k(2mr)?
Gggi = 10 logyg ( iz )
where:
k = efficiency

r = parabolic dish radius in meters
5, = Speed of light in meters _ 3 x 108 300
~  frequency in Hz " Fy,  Fumuz

Formula to calculate dBd gain, Gyg:
Gypa = Gapi — 2.1

Formula to calculate power gain factor, P:

GdBd
p=10 10
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W3HMS/K4ITO EME

Efficiency (55%)
Fregency in MHz
Wave length in M

Dish in FT
1
15
2
25
3
<]
4
45
6
65
7
75
8
85
9
as
10
10.5
1
115
12
125
13
135
14
145
15
185
16
16.5
17
17.5
18
185
19
1958
20
205
21
215

N
Bal

N
Lo
w

FERYRUEBBNERER

0.55
1206
023

Dish in M
03
05
08
08
09
11
12
14
18
20
1
23
24
286

dBd dBd dBd dBad =]
input (watts) Input (watts) Input (watts) Input (watts) Beam Width
Dish in 100 200 500 800 -3dB
Lambda Gain dbi GaindBd ERP(KW) ERP(KW) ERP(KW) ERP(KW)
13 97 76 0.3 06 16 28 532"
19 131 110 0.7 14 35 56 360"
26 156 135 1.2 25 62 99 270"
32 17.6 155 19 39 97 154 216"*
39 191 17.0 28 56 139 222 180"
45 205 184 38 786 189 303 154"
52 216 195 49 99 247 305 135°
58 227 206 6.3 125 313 50.0 120°*
7.8 252 231 1.1 22 §5.6 89.0 20"
84 259 238 131 26.1 653 1044 83"
91 265 244 151 30.3 757 121.1 7.7*
97 271 250 174 Mu7 B6.9 1390 72"
104 27.7 2586 198 305 988 158.1 68°
110 282 261 223 46 1116 1785 64°
11.7 287 266 25.0 0.0 125.1 2002 5.0°
123 291 27.0 279 858 1394 230 g7
130 296 27.5 309 618 154 4 2471 54"
136 300 279 341 681 170.3 2724 51°*
143 304 283 374 147 186.9 2090 49"
149 308 287 408 817 2042 3268 47"
1586 312 291 445 89.0 2224 3558 45"
16.2 315 204 483 9.5 2413 3861 43°
16.8 319 208 522 104 4 261.0 4786 42°
175 322 301 56.3 1126 2815 4504 40°
18.1 32s 304 60.5 1211 3027 4843 39
188 328 307 64.9 1299 3247 5195 7
194 331 310 69.5 1390 3475 556.0 36"
201 334 313 742 1484 371.0 5037 3.5
207 337 316 791 1581 3954 63286 34"
214 339 318 841 168.2 4205 6727 < i
220 342 321 89.3 1785 4463 7141 32"
227 345 324 946 189.2 4730 756.8 < B R
233 347 326 100.1 2002 5004 8006 30
240 349 328 105.7 2114 528.6 8457 29*
2456 352 331 M5 2230 5575 8921 28"
253 354 333 1175 2349 587.3 9398 28"
259 356 335 1238 2471 617.8 988 4 27"
266 358 337 1208 2596 5490 10385 28"
272 360 339 136.2 2724 6811 10897 2.8°
279 362 341 1428 2856 71389 11423 25°
285 364 343 1495 290 7475 11960 25"°
292 366 345 156 4 3127 7819 12510 24"
298 3568 347 163.4 3268 817.0 1307.2 23"
305 370 348 170.6 3412 8529 13548 23*
311 372 351 177.9 3558 8896 14233 23"
324 376 355 1931 3861 9653 1544 4 22°
337 379 358 2088 4176 10440 1670.4 5
350 382 361 2252 450 4 11259 1801.4 20"
363 385 364 2422 4843 12108 19373 19°*
378 388 367 2598 5195 12989 20782 19°*
289 391 37.0 278.0 556.0 13900 2240 18*
402 304 373 2968 5037 1484 2 23747 3 M i
415 397 3786 3163 6326 15815 25304 172
428 400 e 33% 4 6727 15819 26910 16"
441 402 381 3571 7141 17853 28566 16°*
548 436 415 7722 15424 8610 6177.7 g1
1102 482 461 22317 44634 11158 4 178535 06"
194 4 531 510 60499 138998 347494 555090 0a4r
1296.0 696 67.5 308883.5 B17767.0 15444174 24710678 01°*

Parabolic Antennas

9.May-10

NOTE: efficiency will be lower when Dish diameter less than 10 lambda
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much more!
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€ The View into the Conjugate Mirror

# Standing-Wave Development and Line Impedance
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4 Computer Programs for Impedance Matching
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# Dispelling New Misconceptions Concerning Wave
Interference in Impedance Matching

€ Antennas in Space from an Historical and Archival
Perspective . . . and more!
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third edition is a must-have!

FREE
Shipping & Handling
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Formula to calculate ERP:

ERP = kwP
where:
k = efficiency
W = power in watts
P = power gain factor

Example: Parabolic dish is 10 feet in diameter (radiusr= 1.5
meters), power is 100 watts at the feed, and frequency is
1296.05 MHz.

k (27r)?
GdBi: ]()logm ( }3 ) =

0.55 x (2 x 3.14 x 1.5)2
10 ll)g 10 ( 300 2
1296.05

=29.6 dBi

Gypy = Ggpi — 21 = 27.5 dBd

ERP = kwP = (.55 x 100 x 1027:5<10
=55 x 10275 = 30890.7 watts

Sources for formulas:
<http://www.sengpielaudio.com/calculatorVoltagePower.htm>
site provides a calculator to convert dB to watts
<http://www.mogami.com/e/cad/db.htmI>
site shows formulas to covert dB back to watts

The magazine
VH Ham Radio (o, the VHF/UHF
Above 50 MHz 14 sjcrst

Within the pages of CQ VHF you'll find
more meaty reading aimed at the really
serious VHFer, That's what our surveys
told us you wanted and that's what

we deliver!

By taking advantage of our
subscription specials you'll save money
and have CQ VHF delivered right to your
mailbox. Only $26 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 with our money back guarantee.

1 year only $26.00 e 2 years $52.00 e

3 years $78.00

Canada/Mexico - 1 year $36, 2 years 5§72, 3 years $108;
Foreign 1 year 5§39, 2 years $78.00, 3 years 117
Payable in U.S. dollars

CQ VHF
25 Newbridge Road Hicksville, NY 11801
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Callsign
N4CH
N4MM
JICQA
K5UR
EHTKW
K6EID
KOFF
JFIIRW
K2ZD
W4VHF
GOLCS
JR2AUE
KZMUB
AE4RO
DL3DXX
W50Z1
WAGPEV
9ABA
9A3J1
SPSEWY
WEPAT
K4CKS
HBYRUZ
JAJIW
IKIGPG
Wi1AIM
KILPS
W3NZL
KI1AE
IW9CER
IT9IPQ
G4ABWP
LZ2CC
K6MIOVKH6
K3IKYR
YVIDIG
KOAZ
WBEXX
KIMS
ES2RI
NWSE
ON4AOI
N3DB
K4Z00
G3IVOF
ES2WX
IW2CAM
OE4WHG

CQ’s © Meter and Satellite WAZ Awards

(As of July 1, 2010)

By Floyd Gerald,” NSFG, CQ WAZ Award Manager

6 Meter Worked All Zones

Zones needed to have all 40 confirmed
16,17,18,19,20,21,22,23,24,25 26,28,29,34,39
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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,.2,3,10,12,13,19,23.32,39
17,18,19,21,22,23,24,26,27.28.29,30,34.37,39
1,18,19.23,32
17,18,19,21.22,23,24,25,26,27,28,29,30,34,36
2,16,17.18,19,21,22,23,24,25,26,27,28,29,34
1,3,12,18,19,23,28,29,31,32
1.2,3,10,12,13,19,31,32,39
1,2,3,6.9,10,12,18,19,22,23,27,28,29,32
1,2,3,6,7,10,12,13,18,19,23,28,32,40

49 TISKD 2,17,18.19,21,22,23,26,27,34,35,37,38.39

50 WORPM 2,17,18,19,21,22,23,24,26,29,34,37

51 NSKOL 17,18,19,21,22,23,24,26,28,29,30,34,35,39

52 K2YOF 17,18,19,21,22,23,24,25,26,28,29,30,32,34

53 WAIECF 17.18,19,21,23,24,25,26,27,28,29,30,34,36
54 W4TI 17,18,19,21,22,23,24 25 26,27,28,29,34,39
55 IMISZY 2,18,34.40

56 SM6FHZ 1.2,3,6,12,18,19,23,31,32

57 N6KK 15,16,17,18,19,20,21,22,23,24,34,35,37,38 40
58  NHTRO 1.2,17,18,19,21,22,23,28,34,35,37,38,39.40
59  OKIMP 1,2,3,10,13,18,19,23,28,32

60 WUV 2,17.18,19,21,22,23,24,26,28,29,30,34

61 KYAB 2,16,17,18,19,21,22,23,24,26,28,29,30,34

62 WIMPK 2,12,17,18,19,21.22,23,24.26,28,29.30,34,36
63 K3XA 17,18,19,21,22,23,24,25,26,27,28,29,30,34,36
64 KB4CRT 2,17,18,19,21,22,23,24,26,28,29,34,36,37,39
65 JHTIFR 2,5.9,10,18,23,34,36,38,40

66 KBsQ 16,17,18,19,20,21,22,23,24,26,28,29,34

67 W3TC 17,18,19,21,22,23,24,26,28,29,30,34

68 IKBPEA 1,2,3.,6,7,10,18,19,22,23,26,28,29,31 32

69 W4UDH 16.17,18,19,21,22,23,24,26.27,28.29,30,34,39
70 VRIXMT 2,5,6,9,18,23,40

71 EHY1B 1,2,3,6,10,17,18,19,23,27,28

12 K4MQG 17,18,19,21,22,23,24,25,26,28,29,30,34,39

73 JFOEZY 24.5,6,9,19,34,35,36,40

74 VEIYX 17.18,19,23,24,26,28,29,30,34

75 OKIVBN 1,2,3,6,7.10,12,18,19,22,23,24,32,34

76 UT7QF 1,2,3,6,10,12,13,19,24,26,30,31

77 K5NA 16,17,18,19,21,22,23.24,26,28,29,33,37,39

78 [4EAT 1,2,6,10,18,19,23,32

79 WIBTX 17.18,19,22,23.26,34,37,38

B0 JHIHHC 2,5,7,9.18,34,35,37,40.

81 PY2RO 1,2,17,1840M,19,21,22,23,26,28,29,30,38,39.40
82 WaUM 18,19,21,22,23 24,26,27,28,29,34,37,39

83 I5SKG 1,2,3,6,10,18,19,23,27,29,32.

54 DF3CB 1,2,12,18,19.32

85 K4P1 17.18,19,21,22,23,24,26,28,29,30,34,37,38,39.
86  WBSTGY 16,17,18,19,21,22,23,24,26,28.29,30.34,36,39
87 MUBFAL 1,2,12,18,19,22,23,24,26,27,28,29,30,31,32
B8 PY2BW 1,2,17,18,19,22,23,26,28,29,30,38,39,40.

89  K4OM 17,18,19,21,22,23,24,26,28,29,32,34,36,38,39.
90  JHOBBE 2,33,34.40

91 K6QXY 17,18,19,21,22,23,34 37,39

92 JABISU 2,7.8,9.19,33,34,36,37,38,39,40

93 YO9HP 1,2,6,7,11,12,13,18,19,23,28,29,30.31 40

94 SVBCS 1.2,6,7,18,19,23,26,28,29

95 SM3NRY 1,6,10,12,13,19,23,25,26,29,30,31,32,39

9  VK3OT 2,10,11,12,16,34,35,37,39,40

97 UYIHY 1,2,3,6,7,9,12,18,19,23,26.28,31,32,36

Satellite Worked All Zones

Callsign Issue date Zones Needed to have No. Callsign Issue date Zones Needed to have
all 40 confirmed all 40 confirmed
KL7GRF 8 Mar. 93 None 21 AAGNP 12 Feb. 04 None
VE6LQ 31 Mar. 93 None 22 9VIXE 14 Aug. (4 2,5,7,8.9.10,12,13,
KD6PY 1 June 93 None 23,34,35,36,37,40
OHSLK 23 June 93 None 23 VR2ZXMT 01 May 06 2,5,8,9.10.11,12,13,23,34.40
AAGP] 21 July 93 None 24 XEIMEX 19 Mar. 09 2,17,18,21,22,23,26,34,37,40
KTHDK 9 Sept. 93 None . A
WINU 13 Oct. 93 None CQ offers the Satellite Work All Zones award for stations who confirm a
DCSTS 29 Oct. 93 None minimum of 25 zones worked via amateur radio satellite. In 2001 we “lowered
DG2SBW 12 Jan. 94 None the bar” from the original 40 zone requirement to encourage participation in
N4SU 20 Jan, 94 None this very difficult award. A Satellite WAZ certificate will indicate the number
PABAND 17 Feb. 94 None of zones that are confirmed when the applicant first applies for the award.
VE3NPC 16 Mar. 94 None ' . : .
WBAMLE 3 M Endorsement stickers are not offered for this award. However, an embossed,
3 ar. 94 None 5 % e
OE3JIS 28 Feb. 95 None gold seal will be issued to you when you finally confirm that last zone.
JAIBLC 10 Apr. 97 Nbce Rules and applications for the WAZ program may be obtained by sending
FSETM 30 Oct. 97 None a large SAE with two units of postage or an address label and $1.00 to the WAZ
KE4SCY 15 Apr. 01 10,18,19,22,23, Award Manager: Floyd Gerald, N5FG, P.O. Box 449, Wiggins, MS 39577-
24,26,27.28, 0449, The processing fee for all CQ awards is $6.00 for subscribers (please
29.34,35,37.39 include your most recent CQ or CQ VHF mailing label or a copy) and $12.00
EE'EKYK ;SMD“‘}]?E 44 uh:{t‘)nzcg 54 for nonsubscribers. Please make all checks payable to Floyd Gerald. Appli-
NIHOQ 3 Jzﬁ 04 10.13.18.19.23. cants sending QSL cards to a CQ Checkpoint or the Award Manager must

24,26,27,28,29,
33,34,36,37,39

include return postage. NSFG may also be reached via e-mail: <n5fg@cqg-
amateur-radio.com>,

*P.0. Box 449, Wiggins, MS 39577-0449; e-mail: <n5fg @ cq-amateur-radio.com>

www.cq-vhf.com
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By Kent Britain,” WABVJE

ANTENNAS

Connecting the Radio to the Sky
Multiband Antennas

HF bands, so why not on the microwave bands?

This time we have a family of easy-to-build small
Yagis that can be used as low-gain antennas, but where they
really shine is when used to feed a small dish such as the one
shown in photo A.

The basic design is not all that different from an HF multi-
band Yagi. It’s just that 20 years ago I was dragging a heck of
a lot of equipment around to Central States VHF Society con-
ferences. Marc, WBATEM, did the 50-432 MHz portions of the
antenna contests, and I did the 902-MHz and up parts. Well,
with seven or more bands of antennas to test, I hauled a lot of
stuff to the conferences.

Mu]tiband Yagi antennas are very common on the

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

Photo A. Dish and a multiband feed. (Photos by the author)

I came up with a family of feeds for the 2-foot dish I used as
my 3.4-, 5.7-, and 10.3-GHz source antenna. The feed shown
in photo B allowed me to replace the 902-MHz and 1296-MHz
loop Yagis I had been using as source antennas, and a smaller
version took care of 2304 MHz.

While these simple feeds are not as efficient as a proper scalar
feed, they are a lot easier to build and the second band is often
very handy. Therefore, for portable operations do you want to
haul two 2.5-foot dishes with scalar feeds, or just one 3-foot dish
with a multiband feed? Or how about the multiband umbrella
Doug Quagliana, KA2UPW, covers in his article in this same
issue of CQ VHF? Now that umbrella, or any of other type of
small dish, can be used on a variety of bands.

Construction

First, take a look at figures 1 and 2. The driven element is
made out of bare #12 copper (2 mm) wire. I don’t suggest a dif-
ferent diameter wire unless you have the test equipment to mea-
sure SWR on these bands. Changing the diameter will change
the tuning. The reflector elements are made from !/8-inch (3
mm) copper or brass hobby tubing. No. 10 and #12 copper wire
has also been used to make the reflectors. I formed the driven
elements by bending the wire around the shank of a screwdriv-
er. You want the elements parallel and !/4 inch (6.5 mm) apart
measured from the center lines. For the boom I used !/8-inch
hobby tubing, the same as the reflector elements, but the !/8-inch
square hobby tubing is easier to work with.

The reflector elements are soldered to the boom and then sol-
dered on one side of the driven element. Semi-rigid coax such as
.141 works great, but Teflon versions of RG-58 can also be used.
I haven't had very good luck with regular RG-58. Soldering it to
the boom turns it into melted goo. However, the Teflon® types

Photo B. Close-up of the 902/1296 MHz feed.
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Directive Systemns, the leader in design,
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distribution of loop yagi antenras Is now
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Let us direct your signals
forward with total
performance.
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WE DIRECT RF

ﬂchE SYSTEMS

177 Dixon Road
Lebanon, ME 04027
Tel: (207) 658-7758 Fax: (207) 658-4337
www.directivesystems.com

Figure 1. Length and position of the two driven elements on the multiband feed. (All
figures by the author)

of coax solder work pretty well. After sol-
dering the free end of the driven element
to the center conductor of the coax, hold
itin place with adrop of RTV/silicon glue,
or my personal favorite, a construction
adhesive such as Liquid Nails. The blob
of glue does change the tuning a bit. | mea-
sured a 10-MHz shift at 2400 MHz, and
this shift is already figured into the final
dimensions in Table 1.

The antenna support can be metal or
wood. In this example, the support is
metal and runs to the bottom edge of the
dish. The support can also be run back to

the center of the dish. I wouldn’t use more
than one support unless you really think
you need the extra strength. The extra
struts just block part of the surface of the
parabolic dish causing side lobes and
lower antenna efficiency.

Tuning

Built to the dimensions, these feeds
work pretty well. However, if you want
that last fraction of a dB and have test
equipment, then the ends of the driven
elements can be trimmed for best SWR.

R1

Towards
Dish

e Glue
/

DE-R1 |

R2

id
cd

DE-R2

Figure 2. Relative size and position of the elements on the multiband feed.
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Band (MHz) Top Bottom DE-R1  DE-R2 Rl R2
Driven Element  Driven Element
902/1296 59 4.5 1.9 24 4.8 6.8
1296/2304 4.2 2.5 1.25 2.25 2.8 4.8
1269/2402 4.3 24 152 2.3 2.7 4.9
1296/1691 4.2 34 1.75 225 3.7 4.8
2304/3456 2.5 175 .80 1525 1.9 2.6
Cell 800/1900 6.4 2.8 1.4 2.7 N2 1.2
WiFi 915/2400 58 24 1.2 2.25 475 6.7

Table 1. Multiband Yagi dimensions (in inches).

Photo C. True edge of a parabolic dish.

It works best if you tune the low-fre-
quency, or longest, part of the driven ele-
ment first and then trim the high-fre-
quency section.

Off Subject a Bit: The
Focus of a Dish and f/D

The focus of a dish is calculated from
the formula Focus = Diameter?/16c,
where ¢ is the depth of the dish as shown
in figure 3. Measure the diameter of your
dish, and measure its depth as in photo C.
Let’s say you have a 24-inch dish and it
is 4 inches deep. Then the focus would
be (24 x24)/(16 x4), or 576/64, or 9 inch-

es. You would want to mount the feed 9
inches from the back of the dish.

A very common mistake is to measure
the diameter of the entire dish, not the part
that is doing the work. As you can see in
photo D, most dishes have a rolled edge.
This area should not be part of your diam-
eter calculation.

If the dish has a fairly polished surface,
a quick reality check is to point the dish
at the sun. If there is a bright spot in the
middle of the feed, you're pretty close to
the focus. This is a quick measurement
unless you like your feeds well done. As
a side note, back in the early days of
TVRO satellite systems one of the lads I
worked with was very good at working
with sheet metal. He acquired a sheet-
metal template such that when 12 of them
were riveted together they formed a 12-
foot parabolic dish. Being the good sheet-
metal worker he was, he used aircraft-
skin aluminum, which is very strong and
nice shiny stuff. One evening he came
home from work and no signal. He
walked out to the dish and the LNA was
black with the bottom of the feed com-
pletely melted off! The sun had aligned
with the Clarke Belt and his big solar
cooker had been cooking. Now you know
why most commercial dishes are painted
that flat white color.

For that last fraction of a dB, you real-
ly need to find the focal point by moving

F Figure 3.
ocus , Calculating the
focus of a
; parabolic dish.
__Diameter
| I
I 1
c or Depth
D2
Focus =
16¢c

Visit Our Web Site
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Dual Feed

e

Feeds, Focus and Phase Center

b

Horn Feed

Figure 4. Relative position of the feed and the focus of the parabolic dish.

the feed in and out on an antenna range,
but these calculations will get you pretty
close. You want the “phase center” of the
feed to be at the focus of the dish, not just
at the edge of the feed (see figure 4). For
the multiband feed this is about the cen-
ter of the antenna; for horn type feeds the
phase center is just inside the opening of
the feed.

Now you have the numbers to look at
the /D (focus/diameter) of your dish.
This value is very important in deciding
what feed to use and for the ultimate effi-
ciency of your parabolic dish antenna.
For the last example, the {/D for this dish
would be 9"/24", for a .375 {/D.

Use

This feed works best with deep dishes
having an /D of .3 to .35, but it will give
good results with dishes having a /D
from .25 to .4. As a note, the satellite TV
dishes have the feed way out in front.
Their typical f/D is .7. Why you would
want a .7 versus a .25 f/D can be the sub-
ject of many future columns.

The feed is a little more fragile than I
would like. If you are mounting one out-
side for the long term, 1 would suggest
some kind of cover or radome for it. The
reflector elements seem to be the most
likely to break off. Successful field
repairs have been made with duct tape,
twist ties, a super glue, cable ties, and
even chewing gum.

As always, we like to hear from you if
you have any antenna questions or sug-
gestions for future topics. E-mail to
<waSvjb@cq-vhf.com> works, or even
snail-mail to my QRZ.com address. You
can also visit <www.waSvjb.com> for
additional antenna articles; look in the
Reference section. 73, Kent, WASVIB

www.cq-vhf.com

Photo D. Measuring the depth of a parabolic dish.
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HOMING IN

By Joe Moell,* KBOY

Radio Direction Finding for Fun and Fublic Service

Championship RDF

Returns to the Woods of Ohio

tle voices clamored as Mike

Minium of Orienteering Cincin-
nati (OCIN) went off to hide the trans-
mitter once more at a preschool on the
campus of Miami University in Oxford,
Ohio. He was helping Dick Arnett,
WB4SUV, on May 21, 2010, the first day
of the Tenth USA Amateur Radio Direc-
tion Finding (ARDF) Championships.

These little tykes wouldn’t be compet-
ing for medals, of course. The preschool
just happened to be next to the parking
lot where hams from around the country
were gathering to test their equipment
and prepare for two competition days that
lay ahead. When my wife April,
WAG60PS, went into the building to in-
quire about the availability of restrooms
for the hams, the director was very inter-
ested in what we were doing out there.
“Could the kids try it?” she asked.

Of course they could! After lunch and
nap time, all of them assembled on the
lawn. Dick told them about the sport of
ARDF, which is also called foxhunting
and radio-orienteering because it com-
bines ham radio with map-and-compass
navigation in the woods. He showed them
asimple 2-meter Yagi antenna made from
measuring-tape material! that makes it
possible to home in on signals with a hand-
ie-talkie and an offset attenuator.? Then
he let them try it for themselves.

They loved it! Hide-and-seek was
never this much fun before. They kept
asking that the transmitter be hidden one
more time for them. When they are older
and are able to hold up an antenna for a
longer time, I hope there will be “Elmer”
hams to teach them how to become truly
proficient at the sport and to get their own
ham radio licenses.

66 I et’s play again!” A chorus of lit-

Buckeyes Host Again

This was the second time that hams
from all over the country had come to the

*P.0O. Box 2508, Fullerron, CA 92837
e-mail: <kOov@homingin.com>

Buckeye State to strive for ARDF
medals. The first time was in July 2003,
with participants lodged in dormitories
on the Miami University campus. This
time the headquarters was in nearby
Franklin, Ohio, with more participants
from more states.

Championship ARDF events take place
in large forests with up to five transmit-
ters to be found by each hunter, depend-
ing on age and gender. The start and fin-
ish are in separate locations. Total
distance from the start to each of the five
transmitters in optimum order and then to
the finish is typically three miles or more.

Of course the preschool kids didn’t
have nearly that far to go, just about a
hundred feet on the big lawn, to find a
transmitter that was on continuously. In
the competitions to come, the five trans-

Are they future hams and ARDF champions? Dick Arnett, WB4SUV, took time away
from his championships organizing duties to show the kids at a nearby day-care

mitters would be all on one frequency in
afive-minute cycle. First#1 transmits for
a minute, then #2 for a minute, and so on,
with #1 returning to the air after #5.

The sport of all-on-foot transmitter
hunting began informally about six
decades ago in Europe. It gained popu-
larity in so many countries that the first
World Championships were organized in
1980. The five-fox cycle and other rules
were established by a committee of the
International Amateur Radio Union
(IARU) to standardize the sport so it
would be the same in all countries as
hams trained for international events.

Besides being open to stateside resi-
dents, our national ARDF championships
welcome visiting competitors from other
nations. There are two sets of medals.
Everyone competes for one set, while the

—

center all about finding radio transmitters. (All photo by Joe Moell, KOOV )
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Awaiting the signal to start out on the 2-meter course at the USA ARDF Championships
in Ohio are three competitors in separate age categories: Jay Hennigan, WB6RDV
(M50), Leszek Lechowicz, NIIL (M40), and Bob Cooley, KF6VSE (M60).

other is just for USA’s competitors.
Gathering in Ohio on that cloudy Friday
were radio-orienteers from 15 states plus
representatives from Australia, Canada,
Germany, and Sweden. Out on the cam-
pus were three 80-meter CW *“fox” trans-
mitters and three more on 2-meters AM3
in a “model event” for practice and equip-
ment testing.

For sixteen of these people, this was
their third day of practice. On Wednesday
and Thursday, the event organizers had
staged an optional *“training camp” for
both newcomers and experts. The begin-
ners’ first session was all about ARDF
equipment, how it works, and how to use
it. Since the ability to navigate in the
woods is just as important as direction-
finding skill for success in ARDF, there
was a session on topographic map reading
and compass use. That was followed by
an orienteering session in which partici-
pants had to go out and find flags that were
marked on the map, with no radio gear.

The rest of the training camp was filled
with 2-meter and 80-meter international-
rules foxhunts, including short courses
with low-power foxes and long ones with
full-powered transmitters. It was a chance
to become proficient in finding transmit-
ters while navigating from the start to fin-
ishlocations on a map in an unfamiliar for-
est. The large number of wooded areas that
have been mapped by OCIN made it pos-
sible for camp students to hunt in four sep-
arate sites, one in the morning and one in
the afternoon of each day.

With all of this training, nobody be-
came lost in the woods this year. How-
ever, more than one person had trouble
just driving to the training venues.
According to Matthew Robbins,
AA9YH, “We are definitely not on a grid
system. The roads in southwest Ohio are
at the mercy of the rivers and streams. It’s
easy to get confused. For example, we
have highways numbered 126, 127, 128,
and 129, all intermingled.”

The organizers thoughtfully provided
addresses for each site that could be
entered into vehicular navigation sys-
tems. Taking GPS devices into the woods
to help find your way isn’t permissible in
ARDF championships, but GPS was
quite helpful for getting to the gathering
point each day.

It takes a lot of work to organize and
stage the national ARDF championships,
starting with site selection. Radio-orien-
teering venues must be of sufficient size
to meet the transmitter separation re-
quirements of international rules.
Standard orienteering maps must be
available and permission to use the land
must be obtained. After that come the
details of finding lodging, publicizing,
and registering the attendees.

Most of the volunteers who put on this
year's championships were experienced,
having done it in 2003 in the same region,
but different woods. Heading up the
effort were Bob Frey, WAG6EZV, of
Cincinnati, Ohio and Dick Arnett,
WB4SUV, of Erlanger, Kentucky. Both

of them have collections of medals
earned at previous USA championships
and each represented the USA at the
World Championships in 2000, 2002,
2004 and 2006.

Many helping hands are needed to ver-
ify the maps, assemble competitor pack-
ets, staff the start and finish areas, and so
forth. Stepping forward to assist were
members of the OH-KY-IN Amateur
Radio Society, Butler County VHF
Association, and OCIN. Coming from
California to operate the electronic scor-
ing system* was Marvin Johnston,
KEG6HTS, of the Los Angeles Orien-
teering Club.

Both WAGEZV and WB4SUV wanted
to compete this year, too, so they figured
out a way to make that possible. Bob
teamed up with Brian DeYoung, K4BRI,
to plan and execute the 2-meter event on
Saturday. Dick, who was told nothing
about this course, ran that day with all the
other competitors. Sunday’s 80-meter
course was laid out and set by WB4SUV
and AA9YH, allowing WAGEZV to
compete on that day.

As participation in ARDF has grown
around the world and the ham population
has increased in average age, IARU has
increased the number of age categories.
With this year’s addition of categories for
men over age 70 and women over 60, there
are a total of 11. The pre-registration list
for our championships in Ohio included at
least one person in every category.

Slogging Through
Hueston Woods

After finishing his demonstration of
ARDF for the preschool kids on Friday
afternoon, WB4SUYV went out to pick up
the model event transmitters on the
Miami U campus. It was then that the
skies opened up. Torrents of rain and hail
buffeted the area for several hours. By the
Saturday morning starting time of the 2-
meter contest at Hueston Woods, the
skies were cloudy, the trails were extra
muddy, and the humidity was high.

Hueston Woods State Park is about
four miles east of the Ohio-Indiana bor-
der near the town of College Corner. The
name came from Matthew Huestion, who
purchased the land and established a farm
in 1797. The state of Ohio bought it in
1941 and built a dam across Four Mile
Creek in 1956 to form Acton Lake. Most
of the lakeshore is now a vacation play-
ground for swimming, boating, camping,
golf, and hunting in the warm months, as
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Ruth Bromer, WB4QZG is a long-time orienteer who went to
her first ARDF championships last year in Massachusetts. She
won gold medals on both bands this year.

well as cross-country skiing and ice fishing in the winter. Fossil
collectors come from around the world to find the remains of
ancient marine animals preserved in the dolomite limestone.

Fortunately, part of the eastern shore is undeveloped. The
area mapped by OCIN along that shore makes an ideal ARDF
location. Our gathering point was next to the main lodge and
competitors started on the eastern edge.

To provide adequate detail of the terrain, the maps for both
competition days were on 11 x 17 inch paper. Competitors
received them ten minutes before their scheduled start times.
They could fold them or mount them on a flat surface if they
wished. Large map boards made from discarded political cam-
paign signs were provided for those who wanted them.

In accordance with IARU rules, competitors are individu-
ally timed. They start out on the course in groups at five-
minute intervals, with the starting horn coinciding with fox
#1 coming on the air. No two people in a group are in the
same age/gender category, and since each category has a dif-
ferent set of three, four, or five foxes to find, there are no fol-
low-the-leader problems.

The order of starting had been determined by a drawing and
announced at a meeting of all the competitors on Friday
evening. Also at that session, Bob and Dick reviewed the rules
and procedures for everyone. Participants also learned about
potential hazards in the Ohio woods—no poisonous snakes, but

Skidding to a halt at the 2-meter finish line is Paul Gruettner,

WB90DQ. After years of enjoving mobile transmitter hunting,

he tried radio-orienteering for the first time at the USA
championships in 2007.

there might be bears. Each person was given a commemorative
coffee mug.

As it turned out, the biggest danger was the wet conditions.
Besides mud all over their shoes, competitors crossed the fin-
ish line with mud on their knees, backsides, and faces as evi-
dence of the unsure footing. Fortunately, there were no serious
injuries, but WA60PS was ready at the finish line with first-
aid supplies, just in case.

Watch Your Watch

ARDF scoring is primarily by number of transmitters found and
secondarily by elapsed time. There is a time limit— three hours
at this event—after which a contestant is disqualified. That
makes it important to keep track of your time on the course. If
you have found all but one of your required transmitters and
time is getting short, you have a decision to make. Do you go
to the finish and be listed after all those who found all the foxes
for their category, or do you press on for that final fox and risk
losing it all by being a few seconds or minutes over the limit?

Bryan Ackerly, VK3YNG, of Ferntree Gully, Australia
didn’t have to worry about being overtime. His marathon train-
ing made him the fastest of the day, finding all five 2-meter
foxes and getting to the finish in an hour and 24 minutes. Bryan
turns age 47 this year, so he could have competed in category
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You could say that Bryan Ackerly, VK3YNG made a big splash at the USA

Championships. His elapsed time for finding all of the 2-meter transmitters was the

best. In this picture, he's crossing the creek just before the finish line of the 80-meter

event, where he placed second.

M40 and only have to find four of the
transmitters. “No way,” he told me. “T'm
not flying all this distance just to leave an
unfound fox in the field.”

On that day, Bryan finished 20 minutes
ahead of 25-year-old Ian Smith of Som-
erville, Massachusetts. This was lan’s sec-
ond year of competition and his training
under ex-Russian expert Vadim Afonkin,
KBIRLI of Boston has already made him
one of our country’s best. lan was deter-
mined to take the overall gold from Bryan
in the upcoming 80-meter event.

Stateside hams won almost all of the
other overall gold medals in categories
for men on 2 meters. Addison Bosley,
KJ4VCV, of Erlanger, Kentucky was
firstin M 19; Matthew Robbins, AA9YH,
of Cincinnati, Ohio got the gold in M40:;
and George Neal, KF6YKN, of Maspeth,
New York was best in M50. Two years
ago, George became the second Team
USA member to capture a medal at the
ARDF World Championships. Long-
time orienteer Bob Cooley, KF6VSE, of
Pleasanton, California won first in M60.

No Americans competed in the new
category for men over age 70. That 2-
meter gold went to Per-Axel Nord-
waeger, SMPBGU, of Bromma, Sweden.
P-A was course-setter of the 1994 World
Championships in Stockholm, and he is

still a leading competitor for his country
as he turns age 72 this year.

In the categories for women, 2-meter
overall gold medals were captured by
Lori Huberman of Cambridge, Massa-
chusetts (F21); Susanne Walz, DG4SFF,
of Reutlingen, Germany (F35); Judy
Taylor, WD8EOP, of Huntington, West
Virginia (F50); and Ruth Bromer,
WB4QZG. of Raleigh, North Carolina
(F60). USA gold in F35 went to Jennifer
Harker, WSJEN, of Austin, Texas.

Sunday’s 80-meter event was in the
Miami University Natural Area, just
northeast of the main campus. It's a
patchwork of developed and undevel-
oped parcels with plenty of trails.
WB4SUV and AA9YH decided to spice
up the contest by placing the finish cor-
ridor through Harker’s Run, a creek that
bisects the mapped area from north to
south. The recent rains had doubled the
water volume in the creek that day, but it
was still crossable and a good way to
wash the mud from pants and shoes.

Eighty-meter signals aren’t reflected
from hills and wet trees like 2-meter sig-
nals can be, so bearings are much more
precise and competitor times are usually
better. The five-fox course time of lan
Smith, just 53 and a half minutes, was
amazing. It was 15 minutes faster than the

excellenttime of second -place VK3YNG.

With AA9YH not competing in the
M40 category because he designed the
course, the overall gold went to Matthias
Kuehlewein, DL3SDO, of Tuebingen,
Germany, followed by USA gold winner
Leszek Lechowicz, NIIL, of Bridge-
water, Massachusetts. All other category
gold winners were the same as on 2
meters except F50, for which no medals
were awarded.

USA’s best radio-orienteers in these
competitions and the ones near Boston
last year are receiving offers to join
ARDF Team USA to compete at the
Fifteenth ARDF World Championships
on the coast of Croatia in September. The
roster isn’t firm as of this writing, but our
team’s trip will be a topic for my next
“Homing In” column.

All of the organizers and volunteers
deserve a hearty “Well done!” for their
efforts in putting on this year’'s USA
ARDF Championships. Full results for
both competition days are in files for
downloading at the championships web-
site.® Many more photos are in my
“Homing In" website.” I am already dis-
cussing sites and dates with groups that
might organize the USA championships
in 2011 and 2012. If your club is inter-
ested in hosting an event like this, please
contact me.

Mark that Foxbox!

Just after noon on April 19, 2010, two
police volunteers were flagged down in
a parking lot in Anaheim, California, just
three miles from my home. They were
asked to report a blue sedan containing
two men that had pulled into a corner of
that lot. One of the men had gotten out,
walked over to a light pole in the corner,
and opened the hatch at the bottom. Then
he had taken a small container out of a
canister, placed it in the bottom of the
pole, and put the cover back on.

The report was made, and minutes later
about a dozen fire trucks converged on
the lot. A nearby bank and two other busi-
nesses were evacuated, then the bomb
squad’s high-tech equipment went to
work. It was not until 5 PM that the little
package in the base of the pole was
opened. Inside was a note that read,
“Congratulations, you found it.”

The container was merely one of over
78,000 geocaches that have been set out
here in California. News reports don’t tell
if the persons who putitinto the pole were
located. A police spokesman said that no
laws were broken, but it was unfortunate
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that so many people had to be inconvenienced and so many
resources had to be expended in this investigation.

This incident prompted the Orange County Intelligence
Assessment Center to issue a training bulletin to law enforce-
ment agencies and private security companies explaining geo-
caching and the behaviors of those who participate in it. The
bulletin mentioned “mugglers.” who are non-geocachers that
sometimes steal or alter the caches. Hiders often scout an area
for mugglers before setting out a cache, which can lead to
reports of suspicious activity, according to the bulletin’s author.

The bulletin made no mention of ham radio transmitter hunt-
ing. Weekend mobile hunts have taken place for decades in
southern California, so most sheriff and police officers have
encountered our vehicles with strange antennas. However, they
are less familiar with the miniature transmitters that have become
popular for both mobile and on-foot hunts.

Could this happen to your unattended hidden transmitter?
Would its antenna make authorities even more concerned?
Sometimes it adds fun to camouflage a transmitter to make it
harder for foxhunters to identify it, but any foxbox should be
marked to plainly show what it is.

One of the photos shows a 2-meter transmitter for this year’s
USA ARDF championships, housed in PVC pipe and fittings.
A prominent label tells what it is. The sentence about monitor-
ing may discourage someone from stealing it, but it doesn’t take
the place of a bicycle chain or similar lockdown. In addition,
the markings should include the cell-phone or pager number of
the owner so authorities have an immediate contact.

The 2010 USA Championships took place during the 13th
annual CQ Worldwide Foxhunting Weekend. If you weren’t
walking or running in the forests of southwest Ohio, then I

Hom Radio Magazine on CD-ROM
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hope you were participating in a transmitter hunt around your
home town. I am getting results and photos of Foxhunting
Weekend activities from around the country and I'm starting
to compile them, so if you haven’t sent yours in vet, please do
so. My full report with your input is planned for an upcoming
issue of CQ magazine. Some of the photos might end up here
in CQ VHF, too. 73, Joe, KOOV

Notes

1. http://www.homingin.com/equipment.html

2. http://www.homingin.com/joekOov/offatten. html

3. AM with tone-modulated Morse code is the international standard for
ARDF transmitters on 2 meters.

4. http://www.homingin.com/epunch.html

5. http://www.homingin.com/korea08.html

6. http://www.usardf2010.com

7. http://www.homingin.com

At the award ceremony on Sunday afternoon, lan Smith (at

right) received medals for posting the fastest times of all the

USA competitors on both 2 meters and 80 meters, presented

by Dick Arnett, WB4SUV. Looking on from behind is 12-year-

old Addison Bosley, KJ4VCV, who won gold medals on both

bands in the category for males under age 20. Addison is
Dick’s grandson.

DO NOT DISTURB
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This is one of the USA championships’ 2-meter AM fox trans-
mitters before attachment of the turnstile antenna rods. Note
the prominent label to allay suspicions and discourage theft.
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UP IN THE AIR

By Bill Brown,” WB&ELK

New Heights for Amateur Radio

Huntsville, Alabama Field Day Balloon

he weekly ozonesonde that is launched every Saturday at

1:00 PM from the National Space Science and Technology
Center (NSSTC) building in Huntsville, Alabama (photo 1). In
addition to my 2-meter FM transmitter, members of the Makers
Local 256 club flew a cell-phone GPS tracking experiment to see
how it compared to using amateur radio systems.

After running the flight path prediction, I told the Huntsville
Amateur Radio Club that their Field Day site near Integraph in
Madison was my target and [ was going to try to land every-
thing right smack dab in the middle of their location.

Multi-Mode GPS Tracker

[ flew the latest version of my multi-mode tracker on 144.34
MHz FM sending out DominoEX22, 300-baud ASCII RTTY,
Hellscreiber, and CW (photo 2). In order to keep things as light-
weight as possible, I didn’t put the 250-milliwatt amplifier sec-
tion onto my tracker board and just attached a quarter-wave wire
whip (supported by soda straws) directly to the output of the
synthesizer chip for a whopping 8 milliwatts of output power.
Total weight including the built-in Inventek GPS, four AA lithi-
um batteries, duct tape, and three layers of bubble-wrap insu-
lation was 4.5 ounces. The Multi-Mode Transmitter (MMT) is
frequency agile and can be programmed to just about any fre-
quency from 1.6 MHz up to 160 MHz. It has a built-in Inventek
GPS receiver and a small helical GPS antenna which makes for
a very lightweight single-board balloon tracker. In addition to
DominoEX (my favorite balloon telemetry mode), it can trans-
mit RTTY, Hellscreiber, CW, and in the near future APRS.
MMTs are available from: <www.elktronics.com>.

T celebrate the start of Field Day 2010, I hitched a ride on
L

SpaceNear Tracking Map

I had two ground stations set up about 20 miles apart (as well
as in my car) to receive the DominoEX and 300-baud ASCII
RTTY telemetry and decoded it via a modified version of FLdigi
(called dI-FLdigi), which sends checksum validated telemetry
data directly to a server in the UK which

plots the positions onto the <http:/
spacenear.us/tracker> Google map dis-
play. The SpaceNear tracking mapis a pro-
Jjectdone by James Coxon M6JCX, Robert
Harrison, 2EORJH, Ed Moore, MOTEK,
Alexei Karpenko, and other members of
the UK High Altitude Society (UKHAS)
as well as the Cambridge University Space
Flight (CUSF) group. It is programmed
specifically to track high-altitude balloon
flights. They have modified WI1HKI’s
popular FLdigi soundcard digital-mode
decoding program to allow it to send bal-

*12536 T 77, Findlay, OH 45840

e-mail> <whb8elk@aol.com> Photo 2. Multi-mode transmitter with on-board GPS.
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Listening is only half the fun...
POPULAR loon telemetry that it receives directly by doing a Google search on *dl-

to their server to plotontoa Google map.  FLdigi.” Photo 3 shows the actual flight-
COMMUN[CA’I‘]ONS Sidebar fields show various parameters  path map of our Field Day 2010 flight
such as battery voltage, altitude, and as decoded by my two ground stations
temperature. A chart of the altitude ver- and my mobile unit and displayed on the

sus time is also plotted below the map. NearSpace.us tracker.
During the ascent portion of the flight,
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COMMUNICATIONS ; flshow.&.auft?dlhe!' ‘hdllt.'-t)r? lu)n‘a’nd L‘iu’r Ground Zero
eror tocing - Soring < A0 4 - Rt ity ing the descent stage it shows a para- Huntsville Field D Sit
o Flold = chute. In addition, it now shows the pre- unisviiie rie ay Jlie
g dicted landing spot in real time. You can The balloon stayed over Huntsville

download the balloon modified version  during most of the flight due to very light
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BaiL BROWN
. 4 Py
L] ‘-) MU ‘N . T t w ”Il;‘.d‘so:nlll.'.-‘qll::;: I "
The World S mOSt , B ?:‘Q:?E::kg;c:‘-;:‘1’9’;;.131.313..”_16 oB E‘% Huntsvile “T! i e .
authoritative monthly B A = =i
magazine for I 4
Shortwave Listening ' ' P
and Scanner f A ” \1 =
Monitoring. i I ; e f—%
Read by more active B e ] A Chla
listeners world-wide. e | oy i 7 T ST

You'll find features on scanner
monitoring of police, fire, utili-
ty. and aircraft communica-
fions; international shortwave
listening: CB radio; amateur
radio; FRS; GMRS; monitoring
radio digital commmunications
including CW, RTTY, SITOR, etc;
AM/FM commercial broad-
casting: weather and commu-
nications satellites; telephone
equipment and accessories;
radio nostalgia; alternative
radio; clandestine radio; and
military radio.

Photo 3. NearSpace.us online tracking map of the flight.

USA Canada/Mexico Foreign
1¥r 13295 1Yr 42.95 1Yr [ 52.95

2Yrs [158.95 2Yrs!] 78.95 2Yrs[] 98.95
3Yrs185.95 3Yrs [1115.95 3 Yrs[1145.95

Popular Communications
25 Newbridge Road, Hicksville, NY11801
Phone: 516-681-2922; Fax 516-681-2926
Visit our web site: Photo 4. Watching the payloads as they parachute across the Huntsville Amateur
www,pgpu]ar-cnmmunicatigns,cnm Radio Club’s Field Day site.
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Photo 5. Ethan Chew recovers the payloads from Lady Ann Lake.

Photo 6. Successful recovery from the lake. Left to right: Bill
Brown, WBSELK; Barry Lankford, N4MSJ; Ethan Chew; and
Shane Wilson, N4 XWC.

winds aloft. Alan Sieg, WB5RMG, was able to visually see the
balloon from his location at the Marshall Space Flight Center’s
Field Day site and actually watched it burst at 97,100 feet.
Meanwhile, at the Huntsville Amateur Radio Club’s site we
could see the parachute as it descended below 15,000 feet, and
a large group of those in attendance watched in fascination as
it slowly drifted directly across their Field Day site (photo 4).
We could clearly see the orange parachute and the flash of the
sun off the payloads for over 10 minutes. It landed just 0.75
miles east of us. I'm getting closer each year ... last year I told
the Eva, Alabama Field Day site I'd land on them and missed
them by one mile.

Shane Wilson, N4XWC, Ethan Chew of the Makers Local 256
Club, Barry Lankford, N4MSJ, and I could hear the signals as
we drove down Zierdt Road along the west boundary of the
Redstone Arsenal. We were surprised to see it all floating on top
of Lady Ann Lake in the Edgewater subdivision about 200 feet
from the nearest shore. Curiously enough, this was only a few
hundred feet away from where I landed the 2008 Field Day bal-
loon two years ago, inside the Arsenal.

As we approached the shoreline of the lake nearest to the pay-
loads, we noticed a very conveniently located kayak lying inside
a gazebo. We asked the homeowner if we could borrow his kayak
and he gave us permission. Ethan Chew paddled out and suc-
cessfully rescued everything in good shape (photo 5). All pay-
loads were still operating even after 30 minutes in the lake (photo
6). We brought it all back to the Huntsville Field Day site and
had a nice show and tell during the cookout.

Although the 8-milliwatt signal from my transmitter was a
real challenge to receive when directly below its vertical whip
in the “cone of silence,” I did manage to get perfect copy from
my farmhouse remote base 20 miles away and never missed a
transmission throughout the flight. As expected, the Makers
Local cell-phone experiment dropped out right after launch but
did manage to send a position report just prior to landing as well
as while floating in the lake. So how did cell-phone balloon
trackers stack up against amateur radio position trackers?
Amateur radio wins the day.
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By Mitch Gill, NA7US

EMERGENCY COMMUNICATIONS

The Role of YHF in EmComm

Volunteer Opportunities
and Emergency Preparation

ver my years of working in emer-

gency communications [ have

learned that preparing for a major
disaster is a never-ending and challeng-
ing endeavor and we need to be a part of
the solution. As the, what they call in the
National Guard, Subject Matter Expert
(SME) in communications, I have been
exposed to a lot of different systems and
ideas for improving emergency commu-
nications. For this reason, I think, I was
invited and accepted an offer to assist the
State of Washington in developing its
emergency communications plan for
2010. The reason I bring this up is that |
realized that there were no representa-
tives from ARES , RACES, or MARS, to
name but a few of the potential experts in
this area. I was there representing the

*29838 SE 285th Place, Ravensdale, WA
98051
e-mail: <naus@arrl.net>

National Guard but since I am a ham, |
had to bring up the fact. The response |
received was that they wanted to include
these people but failed to contact them
because they did not know whom to con-
tact. They then asked to meet with me and
to get the names of those who could assist
in writing the plan.

Here is the bottom line: I don’t blame
them for not knowing who we are, yet |
do blame the ham radio community
(which includes me) for not getting more
involved with such emergency prepared-
ness plans.

Now some of you may not know how
to proceed, so I am going to give you
some ideas, while some of you who have
already made these advances are already
working with the government. I com-
mend the latter group, as [ know that there
are many of you, but I believe that
“many” is not enough.

There are many hams who would like
to volunteer and assist but are not sure

what to do or whom to contact. Hopefully
this will help.

How to Start

The first thing you should do is find the
emergency operations center for your
city or county (photo A). If you call the
police or fire department’s non-emer-
gency line, it should be able to direct you
to the right person and number. Your
local ARES group will probably have
these numbers as well, and joining it is
most likely the best way to volunteer.

Now here is where you have to make a
decision. If you want to volunteer for the
city or county, then tell the person with
whom you speak. However, if you want
to volunteer for the state Emergency
Operations Center (EOC), ask for a con-
tact person there. The state EOC is usu-
ally, but not always, located in the capi-
tal of the state. Even if the state EOC is
too far away from you and you choose to

Photo A. The Frisco, Texas Emergency Operations Center. (For details go to <http://www.ci.frisco.tx.us/departments/fire/

emergencymanagement>)
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Photo B. There are several nets for which you can get licensed to assist in emer-

gencies. SHARES (Shared Resources High Frequency Radio Program) is one. The

net meets weekly and includes many federal, state, and local governments, as well
as a large group of commercial companies

volunteer more locally, you can assist the
EOC in getting assistance from other ham
clubs or groups.

You can be extremely effective and
helpful by contacting the local clubs and
finding the contact people at ARES,
RACES, and/or MARS. (Remember that
there are different MARS organiza-
tions—USAF, US Army, and US Navy).
Get to the top person and ask him/her to

get involved. Help the EOC by volun-
teering to assist in its communications
plan. You are important and can make a
difference in the community or the state.

There are several nets for which you
can get licensed to assist in emergencies:

SHARES (Shared Resources High
Frequency Radio Program, photo B) is
one, and you can find some information at
<www.ncs.gov/shares/>. This net meets

Photo C. K7LED Field Day 2009 at Ft. Flagler, Texas.

weekly and includes many federal, state,
and local governments, as well as a large
group of commercial companies.

A very important person whom you
want to find is the FEMA HF Manager in
your FEMA region. I met ours in mid
June, and he is now going to check into
our National Guard net and give us fre-
quencies and nets for us to check in. I met
him working with the group on the state
HF emergency communications plan.
Working with the state opens a lot of
doors where we can volunteer and offer
assistance.

Field Day:
Ideas and Thoughts

The ARRL'’s Field Day in June is a
great time to hone your skills in emer-
gency communications and also a place
to get some great ideas in the event of an
actual emergency (photo C).

[ love Field Day. 1 enjoy meeting and
talking with other hams and with curious
onlookers who come to see what is going
on. [ love helping and watching the tow-
ers and antennas go up for the event, the
tents and the radios. My favorite station
to work is VHF/UHF. 1 like to see how
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far I can get with 100 watts SSB, and dur-
ing some Field Days I have been aston-
ished at how far a small beam can make
that signal go.

With all that said, I am personally dis-
appointed that Field Day has turned into
more of a contest rather than the original
intent of testing our emergency commu-
nications capabilities. My reason for this
is that I have become much more focused
on emergency survival than at any other
time in my life. It is a combination of liv-
ing through an earthquake, becoming
more and more involved in emergency
communications and operations, and
being aware of the many disasters that
have occurred and can occur anywhere
and at anytime. In addition, our econom-
ic status both here in the U.S. and glob-

ally has given me a change in my focus:
How do we communicate in an emer-
gency and how do I run a radio when the
generator runs out of gas?

I know that there are many clubs out
there that are operating based on the true
spirit of a Field Day, but I have not seen
them. Thus, I am challenging you to tell
me how your club operates on Field Day,
with the 2010 event over by the time you
read this, and please include pictures. As
for myself,  have decided to test my capa-
bilities. The assumption I will start with

this year is that I have run out of gas for

the generator and am now totally on bat-
tery power. I have two deep cell batter-
ies for my travel trailer and a third for my
radio, and one 15-watt solar panel. Will
thatbe enough to keep operating and have
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basic lights for the trailer? I doubt it, but
it will be good practice and give me an
idea of what I need. This is something you
all should do as well.

“GOOD,” or Make
Friends with “BOB”

All of us should have a “Get Out Of
Dodge™ (GOOD) or Bug Out Bag (BOB)
that contains the basic emergency essen-
tials as well as our emergency radios. The
purpose of a GOOD or BOB that is in the
event that you are caught away from your
home or you have to leave it, you have
the necessities ready to go. I carry mine
in my truck.

Field Day is a great way to practice to
see if we have all the right stuff in those
bags in order to survive and to see how
long the water and food will last, Here is
a list of what is in my Bug Out Bag:

Food and Water: 6 boxes of water;
twelve 200-calorie food bars (2400 calo-
ries); 10 water-purification tablets.

Light and Communication: Mini-
scan radio with headphones and batter-
ies; rechargeable squeeze flashlight (con-
tains lithium batteries which last up to 30
hours and also is able to generate power
through squeezing); 30-hour emergency
candle (can also be used as a mini stove);
box of 50 waterproof matches; Bic®-
style lighter.

Accessories: 5-in-1 survival whistle
(loud, shrill whistle the sound of which
travels over a mile): a flint starter, signal
mirror, compass, and lanyard.

Radio Gear: 2-meter FM transceiver
with lithium-ion rechargeable batteries;
handheld CB radio.

Shelter and Warmth: Emergency
survival blanket; poncho with hood.

Tools: 16-function knife.

Hygiene and Sanitation: Soap. tooth-
brush, toothpaste, and wet wipes; three
pocket tissue packs.

First Aid: 42-piece portable first-aid
kit containing 10 spot bandages, 10 sheer
junior, 5 sheer medium, 5 sheer strips, 2
antibacterial, 3 clear strips, 2 fabric strips,
1 extra large, 2 alcohol pads, and 2 gauze
pads. Also don’t forget to have any med-
ications you need.

Other: Deck of playing cards for enter-
tainment; infectious-waste bag.

So what’s in your bag? Am I missing
anything? Please give me your feedback
at<na7us @yahoo.com>. Alsoremember
to send me reports of your 2010 Field Day
experiences.

73, Mitch, NA7US
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By Bob Witte,” KONR

FM/Repeaters—Inside Amateur Radio’s “Utility” Mode

DYAP: Your Personal D-STAR Access Point

-STAR technology continues to
Dgrow in popularity with more

repeaters coming on the air. I've
written about this trend in previous
columns, most recently in the Fall 2009
issue of CQ VHF, Since D-STAR is an
emerging technology, the overall repeater
coverage is still small compared to con-
ventional FM repeaters.

What do you do if you are beyond
repeater range? One solution is the DV
Dongle, which allows a radio amateur to
connect to the D-STAR network using a
PC or Mac. It gets the name “dongle”
because it is a small box that attaches to
the computer using the USB interface.
The DV Dongle has turned out to be a
popular way to access the D-STAR sys-
tem without the need for a D-STAR radio.
The DV Dongle is a product of Internet
Labs, Inc., which is owned by Robin
Cutshaw, AA4RC.

DV Access Point

Earlier this year, Internet Labs intro-
duced the DV Access Point Dongle (or
DVAP Dongle). This gizmo looks a lot
like the original DV Dongle, but it has an
SMA connector and a small antenna
attached to it (figure 1). I refer to it as the
DVAP, since its function is to be a DV
Access Point. The DVAP is analogous to
a WiFi access point, which provides alocal
RF connection between the internet and
computer users. The DVAP does the same
thing for the D-STAR system; it provides
a local “hot spot” of D-STAR wireless
coverage. Simply put, you plug the DVAP
into an internet-connected computer,
which allows you to talk to the D-STAR
network via your 2-meter D-STAR radio.

When I heard of this device, | immedi-
ately thought about the lack of D-STAR
coverage at my family’s mountain cabin.
We have internet there but no D-STAR
repeater within range. Then I realized I
could also take the DVAP with me when
traveling and connect into the D-STAR
network. Of course, I could have done

*21060 Capella Drive, Monument, CO 80132
e-mail: <bob@kOnr.com>

Figure 1. The DVAP
Dongle with antenna
attached.

that using the original DV Dongle, but
having a hotspot of wireless D-STAR
coverage just seems more like ham radio
to me. In addition, I really like the idea of
being able to operate with my handheld
radio and not be tethered to a computer.
The DVAP Dongle is supported on
Windows® (XP/Vista/7), Mac OS X 10.5
(Leopard) or later and most Linux distri-
butions. The minimum suggested com-

* DVAPTool 1.02
File Help

puter requirements are a 1.6-GHz proces-
sor with 1 GB of RAM and a full-speed
USB 2.0 port. On the ham radio side, the
DVAP can operate from 144 to 148 MHz,
with 10 mW of RF output power.

Using the DVAP

The DVAP is connected to the com-
puter using the supplied USB cable (mini

-DVAPTool

Station Calslqn:IKONR D F lockcalisign

Frequency (Hz): 145600000

DVAP Device: ICOM 10

MY: UR:
Connected to:

Power:

Record I

= (e

.-—.-_.-.-.-.-._I 10 dBm SCIUHCI"I: ._..._._l._———-. -100 dBm

Playback I Skip to next keyup I

R1: R2:

Force disconnect '

S¥ 111 dBm

Device opened

(0-00-00

Figure 2. The DVAPTool software shows this window.
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Figure 3. A look inside the DVAP Dongle shows three main
integrated circuits.

B port on the DVAP). The DVAP is powered by the USB port,
so no additional power supply is required. My computer runs
Windows XP, which found the drivers for the device without
any problem. Then I went to the DVAPDongle.com website
and downloaded the program that controls the DVAP (called
DVAPTool) and installed it on my computer.

You must be registered on the D-STAR system to make use
of the DVAP. Most D-STAR users probably have already reg-
istered with one of their local D-STAR gateways. If you are
new to D-STAR, then you’ll need to get registered. (I won’t go
into the details here.)

The next step is to run the DVAPTool, which goes out and
checks for the presence of the DVAP and brings up a window
shown in figure 2. The two main parameters that need to be
entered are your callsign and frequency of operation. I entered
my callsign (KONR) and chose to use D" in the magic 8th char-
acter space to indicate “DVAP.” The frequency defaults to
146.55 MHz, but I changed it to 145.600 MHz, which is in the
experimental subband in the U.S. You'll want to be very care-
ful about what frequency you choose, as you could end up caus-
ing interference to other users on the 2-meter band. The output
power level and squelch settings are adjustable via software.
Click the “Open’ button and your DVAP is on the air.

Now the control shifts to your D-STAR radio. Set your D-
STAR transceiver for DV mode simplex on the DVAP 2-meter
frequency and enter your callsign into the MYCALL field of
your radio. The RPT1 and RPT2 fields are ignored by the
DVAP. The UR CALL field (see Table 1) is used to send com-
mands to the DVAP. The first thing you might try is to have the
DVAP identify by putting “DVAP I" in the UR CALL field
and transmitting. It should respond with the default voice ID
(which can be customized for your particular use). There is also
an Echo test to check that your audio sounds OK at the DVAP.
But then you’ll want to try linking to one of your favorite D-
STAR repeaters, using the link command. Later, when you are
done operating, you send the Unlink command to drop the link.

With only 10 mW of output power, the DVAP is intended for
only short-range operation. So how far does it transmit? That's
difficult to say, because it depends on a lot of variables, but I
can tell you my experience. With just the supplied mini-anten-
na on the DVAP, I was able to access the DVAP up to about
200 meters away using an ICOM IC-91AD radio. When I con-

nected a !/4-wave mag-mount antenna to the DVAP antenna
port the range increased to about 600 meters. This matches the
intended purpose of the device—very local coverage.

Technical Details

Removing the cover of the DVAP (figure 3) reveals there are
three ICs that constitute the main circuitry of the DVAP design:
the FTDI FT232RL Serial-to-USB converter, the Atmel
AT9ISAMT7S256 ARM7-based CPU, and the Analog Devices
ADF7021-N Narrow-Band Transceiver. The FTDI chip han-
dles the USB interface operation, while the Atmel CPU is the
compute engine for the DVAP. The ADF7021 transceiver is
used to transmit and receive D-STAR’s GMSK signal. (For a
deeper dive on the D-STAR modulation format, take a look at
the “FM” column in the Winter 2009 issue of CQ VHF.) The
block diagram of the DVAP is shown in figure 4.

Noticeably absent is an AMBE Vocoder IC (such as the DVSI
AMBE?2000). The original DV Dongle included an AMBE
decoder. In fact, the main function of that device is to handle
the encoding and decoding of the AMBE-formatted signal. The
DVAP does not need an AMBE vocoder because that function
exists in the D-STAR transceiver talking to the DVAP. The
DVAP just receives the over-the-air D-STAR signal, captures
it in digital form, and passes it on to the network. This means
that the DV AP does not support D-STAR communication using
a headset directly connected to the computer.

It may be tempting to think about boosting the output power
to support a larger coverage area, but this is not recommended.
The spectral purity of the DVAP is fine for its 10-mW power
level, but amplifying the output runs the risk of creating inter-
ference to other radio users. Also, the receiver performance is
not that robust, both in terms of sensitivity and selectivity.
Remember, the DV AP was designed for local, micropower radio
coverage.

Software Features

Since the DVAP is software driven, the DVAPTool can
be updated to add new capabilities. There have been a few
revisions in the short time I have owned the DVAP, and Robin
Cutshaw indicates there will be ongoing enhancements to
the software.

Although the main purpose of the DVAP is to handle D-
STAR, it turns out that the Analog Devices transceiver chip can
handle conventional FM just fine. There are two software util-
ities available on the DVAPDongle website: DVAPUtil and

UR CALL Field Command

DVAPI Request Voice ID from the DVAP I
(“I” is in the 8th character position) i

DVAPE Echo test on DVAP i
(“E” is in the 8th character position)

XxxxxxmL Link to a D-STAR repeater

xxxxxx is the repeater callsign
m is the module (band) you want to link to
L indicates “Link™
U Unlink
(U in the 8th character position)

Table 1. Use of the UR CALL field, which sends commands to
the DVAP.
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DVAPFM. The DVAPULil scans the 2-
meter band (or a portion of it) and pro-
vides a bandscan plot of the signals cap-
tured. This could be useful in finding a
clear spot to operate your DVAP with
minimal interference. The DVAPFM

program configures the DVAP hardware
as an FM receiver, with the audio routed
to the PC soundcard. This provides a way
to monitor a specific FM frequency and
hear the activity on the channel. Both of
these programs are simple demonstration
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utilities, so it will be interesting to see
what other software-enabled features
emerge over time.

The documentation for the DVAP is
basic but sufficient to get you on the air.
If you do run into trouble, helpful advice
is available from the DVAPDongle
Yahoo group. It is also the place to find
out about software upgrades and other
DVAP news.

Thanks for taking the time to read
another one of my columns on the utility
mode. 1 always enjoy hearing from read-
ers, so stop by my blog at <http://www.
kOnr.com/blog> or drop me an e-mail.

73, Bob KONR

References

DV Dongle: <http://www.dvdongle.com>

DVAP Dongle: <http://www.dvapdongle.
com>

DVAP Dongle Yahoo Group: <http://
groups.yahoo.com/group/DVAPDongle/>

“A Look Inside D-STAR Modulation,”
Bob Witte, KANR, CQ VHF, Winter 2009
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By Rich Arland,” K75Z

BEGINNER'S GUIDE

All you need to know but were afraid to ask . . .

On Building a “Fun” YHF+ Station

QSO party on the weekend of the 1213, and it had a much

different title. I had so much fun in the QSO party, especially
on 6 meters, that I just had to change gears and tell you about
my experiences.

Unfortunately I do not have a competitive VHF+ station. 1
am still awaiting the installation of some decent directive anten-
nas for 6 and 2 meters and 70 centimeters. Therefore, 1 used
what I had on hand: three halo-type omnidirectional antennas
on a 20-foot mast in the back yard and a 4-element 2-meter
Arrow beam in the attic.

There was virtually no activity on 70 cm that I could detect
during the entire weekend, which I thought was rather unusu-
al. The action on 2 meters was not much better, having worked
only two stations during the QSO party. However, 6 meters was
something else entirely! Not being an avid 6-meter fan, [ never
really put much stock into putting together a really efficient sta-
tion. The weekend of the QSO party changed my thinking
entirely. This band needs some serious attention at K7SZ! My
20-plus year-old Yaesu FT-726 only has two band modules—
one for 2 meters and the other for 70 cm. I have one vacant slot
inside the 726 reserved for a 6-meter module, should I ever be
lucky enough to find one at a decent price. The only radio in
the shack that will tune 6 meters is my Yaesu FT-817 with a
mighty 5 watts RF output. Hey, you gotta play the cards you're
dealt, right?

After hooking up the 817 to the 6-meter halo, 1 started tun-
ing around and was astounded at the number of stations on the
band. The area between 50.087 to 50.103 MHz sounded like
the low end of 40 meters during a major HF contest. Never,
ever did I think I would have to use the narrow CW filter in the
817 on VHF, but that sure helped me make contacts during very
crowded conditions. Let’s face it: With only 5 watts to an omni-
directional antenna at a low height, I wasn’t expecting much in
the way of contacts. Boy, was I surprised!

On Sunday afternoon I managed about 18-20 Qs with dis-
tances all the way out to Oklahoma and mid-Texas. All with
only 5 watts! Don’t get me wrong, as I would have dearly loved
to have had a 100-watt linear amp and 5-element Yagi.
However, | think that I did pretty well with what I had to work
with. I even heard (and desperately tried to work) “Mr.
AMSAT?” himself, Bill Tynan, W3X0O/5, who put in a whop-
ping S-9 signal into to my north Georgia QTH. I also heard (but
couldn’t work) an XE3 in EL06 who was putting in an S-8 to
S-9 signal from the northeast corner of Mexico. I think that both
Bill and the XE3 had multiple paths open to their locations, and
that would have put my paltry QRP signals way down in the

I originally started this column prior to the ARRL’s June VHF

*770 William St. SE, Dacula, GA 30019
e-mail: <k7sz@arrl.net>

noise at their end. I now have a much better idea as to why they
call 6 meters the “Magic Band™!

In assessing my humble entry for the 2010 VHF QSO party,
I am obliged to say that I have a few areas to improve upon
before next year’s event. In addition to directional, steerable
antennas, | need to explore procuring linear amplifiers for 6
meters and 70 cm (I already have a Mirage BG-310 100-watt
linear amp for 2 meters), and as long as I am making a “hit list”
of things I want, let’s not forget some mast-mounted pre-amps
for all three bands. Wow! That’s quite a list, and I haven’t even
gotten into the murky area of roof-mounted towers, rotators,
and low-loss coaxial cable. I'm either going to have to come
out of retirement to fund these requirements or have my editor,
Joe, N6CL, adopt me!

A VHF+ Station in “Bite-size” Chunks

OK, let’s concentrate on breaking down these requirements
into manageable bite-size chunks with an eye toward the fru-
gal approach that won’t necessitate a second (or third) mort-
gage on the family farm.

In this installment of my column, we are going to start build-
ing a “fun” VHF+ station from the ground up . . . literally.
The object of any hobby is to have fun. I know that this sounds
like an obvious statement, but sometimes our focus gets
blurred, and our hobby takes on a life of its own and becomes
a lifestyle. It is no secret that I love amateur radio. I have been
involved with the ham radio hobby for almost 50 years and I
never get tired of the experience of making contacts using HF,
on the satellites, and counting grid squares on the “high
bands"—VHF+.

Unless you've been living in a cave in the U.S. the last cou-
ple of years, you know that the economy is in serious trouble.
For the vast majority of us, large expenditures of money have
to be planned in detail. Discretionary income levels have shrunk
dramatically, or dried up altogether. To enter into a hobby like
amateur radio and do it on a budget that won’t adversely impact
the family funding takes some planning and homework. That’s
where we are going to start.

To be sure, there are a lot of radios out there on the new and
used market that will enable you to cruise the VHF+ bands in
style. I have often said that procuring the transceiver is one of
the least expensive items on the list of the ham radio station,
The “real” expense comes from all the other stuff you have to
procure in order to get the radio gear on the air! That includes
things such as coaxial cable, coax fittings, power supplies,
antenna switches, and transmatches. Then let’s not forget
ground rods, ground wire, coaxial feed-throughs, antennas,
masts, tie wraps, coax sealant, and electrical tape, all of which
will take their toll on your wallet. Then there are RF amplifiers,
receiver pre-amps, clocks, computer(s), rotators . . . and the list
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goes on seemingly endlessly. As I said,
the actual transceiver is pretty inexpen-
sive when compared to all the other things
needed to make the shack an operational
radio station.

Buy New or Used?

Let’s start with the radio. There are a
lot of sources for obtaining a rig. Of
course, you can by new. This gives you a
manufacturer's warranty, which you
won’t get with a piece of used gear. It also
means you are going to pay a lot of money
up front for the radio and that will leave
less money for other shack accessories.

Buying used has its benefits in lower
overall cost, but unless you can check out
the radio before purchasing it, you might
get burned in the transaction. Many hams
use one of the on-line auction houses to
acquire gear. | have done this and to date
I have not been disappointed. However,
that possibility always lurks in the back
of my mind when bidding in an auction
for a piece of radio gear.

Probably one of the best sources for
used gear is a local amateur radio club.
There is always gear floating around
between club members, so this would be
a good source of information and a possi-
bie source of equipment, since you could
check out the radio before you buy it.

Other good places to look are radio
retailers such as Universal Radio and
Amateur Electronic Supply, which take
used gear on trade for new equipment.
I've known Fred Osterman from Uni-
versal Radio for almost thirty years and
have done business with his firm many
times and have never had a problem.
Fred’s technicians put used gear taken in
on trades on their test bench, go over it
with a fine-tooth comb, and when it pass-
es muster, place it on their used gear list.
Universal is only one retailer that offers
used gear with a warranty. Amateur
Electronic Supply (AES) is another, and
I have used it on occasion, too.

We've outlined several options to pro-
cure new and used gear. However, before
you settle on a dealer or auction house,
you need to outline your goals and buy
the equipment that ultimately will fulfill
those goals. That’s where a little home-
work comes in. Checking the product
reviews in CQ magazine, other ham radio
periodicals, and on internet ham radio
sites can prove quite enlightening.

More Insight

Several years ago Yaesu introduced the

FT-817 QRP radio which covers 160
through 10 meters on HF, plus 6 meters,
2 meters, and 70 cm using CW, SSB, FM,
AM, and data modes with 5 watts RF out-
put. This one radio completely revolu-
tionized the QRP (low power) radio fra-
ternity. To be brutally truthful, the FT-817
does a lot of things well, but none are ter-
rific. There are trade-offs, to be sure.
Shortly after the release of the FT-817,
Yaesu marketed its FT-857 mobile/base
radio that, on the surface, looks a lot like
the FT-817 on steroids. That’s where all
similarities end. The 857 offers 100 watts
output on HF and 6 meters, 50 watts out
on 2 meters, and 20 watts output on 70 cm.
The FT-897 is basically an 857 in a base-
station box. Any of these three radios (new
or used) would provide a good starting
point for your VHF+ station. I personally
have owned and operated all three of these
rigs and 1 can say, without a doubt, they
are great rigs for the money.

The majority of my experience has
been with the aforementioned Yaesu rigs,
so that is what I tend to gravitate towards.
I know they are good, solid radios that
will work and provide lots of entertain-
ment for your money. While Yaesu has
its trio FT-8XX series of all-band rigs,
ICOM and Kenwood have similar radios
that will provide years of maintenance-
free fun on HF and the high bands. This
is where talking to owners of the various
radios will provide invaluable informa-
tion and a realistic basis for selection of
the radio you will want to purchase.

Going back to my Yaesu roots, I real-
Iy love the old FT-726, a tri-band VHF/
UHF multi-mode rig that was the first on
the market with a full-duplex feature
allowing the operator to hear his/her
downlink from the satellites in real time
while transmitting to the “bird” on the
uplink! This is a great feature to allow
tracking of your Doppler shift during a
satellite QSO. The 726 also performs well
as a 10-watt exciter for terrestrial weak-
signal work. My present VHF+ station
(using the 726) runs a barefoot 10 watts
on 70 ¢cm (until I can get a 100-watt UHF
linear amp) and 100 watts on 2 meters
using a Mirage BG-301 with an 18-dB
receive pre-amp included inside the amp
case. The tiny Mirage is a nice little lin-
ear that really makes a difference. The
UHF version of this amp will yield medi-
um power (100 watts) on 70 cm. While
both of these amps are a bit pricey when
procured new, you should always look at
hamfest flea markets, which will often

yield an odd 2-meter or 70-cm amp for
pennies on the dollar.

About five years ago, at a very small
hamfest in northeastern Pennsylvania, |
found an older Tokyo Hi-Power 2-meter
linear amp with 15-dB receiver pre-
amp—rfor $20! Of course, 1 asked if it
worked and the seller replied,Last time
I used it, it did.” While no guarantee, |
figured for $20 it was not a bad risk, as |
could use the parts and heatsink on anoth-
eramp project I was contemplating. After
getting it home to the shack, I found that
it did, in fact, put out 80 watts of RF on
2 meters and the pre-amp worked great!
Why was it so cheap? Physical condition,
I would guess. It looked like it had seen
better days, but that just goes to show that
even the “ugly ducklings” have a place in
the shack!

Thick as a “Brick”

Fact: These self-contained 80-150
watt RF linear amplifiers (most of which
include some form of receiver pre-ampli-
fication) are called “bricks.” I really don’t
know why, other than the fact they look
somewhat like a brick—flat, oblong, etc.
Anyway, to be on the cool side of VHF+,
you need toremember “brick amplifiers.”
It’s the little things in life!

Brick linear amps have been around for
over 30 years. With the advent of VHF
power transistors, it became quite fash-
ionable for various companies catering to
the VHF+ crowd to manufacture and
market several brick amps hyping the
idea of fairly large power output levels
(for the time) using solid-state technolo-
gy. Of course, the addition of a receiver
pre-amplifier inside the linear box was
touted as an easy way to get better receiv-
er performance, in addition to some
healthy RF output at VHF and above. For
reasons we will leave for another segment
of this column, let’s just say that the
receiver pre-amp included inside the
brick amp is not the best solution to
improving VHF/UHF receiver sensitivi-
ty and weak-signal performance.

OK, gang, thatis it for this time around.
Hit the hamfests this summer/fall and
find some great bargains! They are out
there, so don't be shy. There is no reason
to spend gobs of money buying new gear
unless you absolutely have to. Don’t for-
get to give me feedback! This column
runs on input from you, the readers.

VY 73 es GUD DX, Rich, K7SX

www.cq-vhf.com
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By Keith Pugh,” W5IU

SATELLITES

Artificially Propagating Signals Through Space

Satellite Potpourri:
A Variety of Amateur Radio Satellite Topics

2010 issue of CQ VHF, discussions at this year’s Dayton

Hamvention® and Ham-Com in Plano, Texas, along with
current amateur radio satellite events prompted short discus-
sions of the following topics.

Correspondence regarding my last column in the Spring

Satellite Operating
Rewards and Awards

For me, just knowing that I am communicating through a
satellite in orbit around the Earth is ample reward for the effort
expended. Accomplishing this on various VHF, UHF, and
microwave bands is the “frosting on the cake.” I also enjoy
keeping up with satellite telemetry and the technology involved
in working the “birds.” For others, who are more operation ori-
ented, there are additional rewards and awards.

The first reward I will mention is being able to work great
distances and many stations with low power, simple radios,
small antennas, and very little cash outlay. Amateur radio satel-
lites make this possible due to their relatively high altitude, sen-
sitivity, and strong signals. The simplest effective station is a
dual-band VHF/UHF handie-talkie (HT) and a simple home-
brew (or store-bought) antenna. As an example. I saw a post
recently on amsat-bb (the AMSAT bulletin board) regarding an
operator who had completed the requirement for Satellite
VUCC with an Arrow antenna and a Yaesu FT-60R HT. VUCC
is an acronym for VHF/UHF Century Club. The requirements
for the satellite endorsement are working and confirming 100
Maidenhead Grid Squares via the satellites. This takes patience
and perseverance but is a worthwhile goal.

For the new operator, satellites are a good place to start your
QSL collection. Most satellite operators are eager or at least
willing to exchange QSL cards, especially for first contacts,
new grids, new states, etc. Armed with contacts and QSLs there
are a number of operating awards available.

WAZ—Worked All Zones: CQ's WAZ Award is available
for satellite contacts. It requires that the applicant submit proof
of contact with at least 25 CQ Zones. Endorsement stickers are
issued at the 30, 35, 36, 37, 38, 39, and 40 zone levels. The
satellite (and EME) awards are not band specific, so you can
apply QSOs from multiple bands. More information can be
found on the CQ website: <www.cg-amateur-radio.com>. Also
see the “CQ’s Satellite and 6 Meter Award Update” by N5FG
elsewhere in this issue of CQ VHF.

Most of the standard ARRL awards are available for satellite
operations. The exclusion for use of repeaters is waived for
satellite operations. The awards are as follows:

WAS - Worked All States: This award is challenging for

%3525 Winifred Drive, Fort Worth, TX 76133
e-mail: <wSiu@swbell.ner>

making contacts via the the LEO (Low Earth Orbit) birds from
some parts of the country. The lower East Coast of the U.S. to
Hawaii or Alaska is difficult but doable if you are able to work
SSB/CW on birds such as AO-07, FO-29, and HO-68. New
England to Hawaii is not possible at the present.

VUCC—VHF/UHF Century Club: Work 100 Maidenhead
Grid Squares. Hunting grid squares is the most popular oper-
ating activity on the LEO birds, since there are more than 100
grids available within the footprint of LEO satellites and a
simple exchange of callsign and grid square is a short
exchange that is compatible with the short passes and the
crowded conditions available on the FM birds.

DXCC and WAC-DX Century Club and Worked All
Continents: These awards were possible with the HEO (High
Earth Orbit) birds, but are not possible for a U.S. station on the
LEO birds. Many satellite DXCCs were awarded during the
days of AO-10, AO-13, and AO-40. Hopefully, these days will
come again when we can find an affordable launch for a high
altitude orbit.

A complete listing of satellite awards is available at
<http://www.amsat.org>. Many of these awards are sponsored
by AMSAT and other agencies throughout the world. Some
examples are:

Satellite Communicator’s Club
Satellite Communications Achievement
South African AMSAT Award
OSCAR Sexagesimal Award

OSCAR Century Award

WA4AMI 1000 Award

WA4AMI 5000 Award

51 on 51 Achievement Award

Complete rules governing these awards and a list of recip-
ients for each are available on the AMSAT web page. As
awards are given, the recipients are mentioned in the AMSAT
Journal, in the AMSAT News Service Bulletins, and on the
AMSAT nets.

New Satellite Radios

Two new satellite radios were announced at Dayton and Ham-
Com. Kenwood unveiled a new full-duplex, dual-band replace-
ment for the TH-D7 HT, the TH-D72, and ICOM displayed a
new base-station radio, the IC-9100, which will replace the IC-
910H and add HF capabilities as well. Neither of these offer-
ings is available as of this writing, but they should be by this
fall. (For more information on both of the above, see the arti-
cle “The 2010 Dayton Hamvention® Safari, Part 1,” by John
Wood, WVS5J in the August 2010 issue of CQ magazine.—ed.)
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Flex Radio should be shipping the new VHF/UHF front ends
for their radios by the time you read this.

I'm sure there were other satellite-related offerings, but |
didn’t get a chance to look around much due to duties in the
AMSAT demonstration area.

ARISSat-1

As this is being written, the designers and builders of
ARISSat-1 are participating in a NASA safety review to ensure
that ARISSat-1 is safe to carry up to the ISS (International Space
Station) on a Russian Progress supply ship, undergo final
assembly on the ISS, and deploy from the ISS during a space
walk or EVA (Extra Vehicular Activity).

A prototype of ARISSat-1 was shown and demonstrated at
Dayton this year and drew a lot of attention. Thermal vacuum
and vibration testing is nearly complete in the US. By the time
you read this, ARISSat-1 should be in Russia being used to train
the cosmonauts and astronauts in its handling and use during
final assembly and deployment. It should be taken to the 1SS
on board a Progress this fall and should be deployed during a
Russian EVA this fall or winter.

With a myriad of interesting capabilities, this satellite
should provide challenges to the amateur radio community and
should be very useful for education. Stay tuned in for further
developments!

Field Day 2010

Field Day 2010 has just concluded as i write this, and ama-
teur radio satellite activity was excellent this year. | worked all
of the available transponders this time, except one. FM
transponders (birds) were AO-27, AO-51 Mode V/U, AO-51
Mode V/S, SO-50, SO-67, and HO-68. Somehow I missed HO-
68. Available linear transponders were AO-07, FO-29, and VO-
52. The “Grand Old Satellite,” AO-07, accounted for the most
contacts. It sounded like 20 meters on each of its passes. I had
difficulty with the DC feed through a “Bias-T” to my S-Band
down converter during the first AO-51 mode V/S pass, but was
able to correct the problem before the second pass. Working
Mode V/S is truly delightful.

[ believe more operators followed the “one contact per FM
transponder rule” this year. The FM birds were crowded, but
not quite as bad as in previous years.

Summary

Work towards your favorite amateur radio satellite rewards
and awards. Have patience and use these activities to spark your
activity on the “birds.”

Follow this column for future information on all of the ama-
teur radio satellites and related topics. Attend the AMSAT
Space Symposium and General Meeting on October 8-10,2010
in the Chicago area to catch up on all of the latest activity and
future plans. The AMSAT Board of Directors meets on October
7-8 at the symposium and all AMSAT members are welcome
to attend.

Please continue to support AMSAT’s plans for the future of
the amateur radio satellites. AMSAT is now updating its web
page at <http://www.amsat.org> on a much more regular basis.
Satellite details are updated regularly at <http://www.amsat.
org/amsat-new/satellites/ status.php>.

"Til next time . .. 73 de Keith, W5IU

www.cq-vhf.com

We're Going Back To Space!
Join Us!

Our new AMSAT CubeSat (called "Fox") is
planned to add to the popular low-earth orbit
FM transponder fleet, allowing hams to
continue using their existing handheld and
portable antenna systems.

Be A Part Of The Team That's
Creating A New Era In Amateur Satellite
Communications!

For more information on becoming an AMSAT member,
visit the AMSAT web site at

www.amsat.org
or call
(888) FB AMSAT ¢ (301) 589-6062

Computer Automation Technology Inc.
CAT-Link Internet Controller

Attention Repeater Operators!

The CL-100 was specially developed to provide Internet
connectivity to your existing repeater controller or remote
link transceiver without the need of a supporting computer

Features Include:

* End of Transmit Tone
* Inactivity Timeout Timer
* (5) Remote Control

= Voice Synthesizer
* Transmitter ID
* (8) Programmable

IP Addresses Output Switches
* IP Address Voice = 10/100BASE-T Ethernet,
Announcements 100Mbps; RJ-45
* DTMF Pad Test = Web-Based Setup Page
* COR Timeout Timer « RS-232 Port for Setup and
« PTT Timeout Timer Operational Display

The CL-100 connects directly to a DSL or CABLE modem.
It can also be connected to a port on your router and
share your existing high-speed Internet connection.

Computer Automation Technology Inc.
4631 N.W. 31st Avenue, Suite 142,

Fort Lauderdale, Florida 33309
Phone: (954) 978-6171 Internet: www.catauto.com
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By Tomas Hood,” NW7US

VHE PROPAGATION

The Science of Predicting VHF-and-Above Radio Conditions

Sunspot Cycle 24 is Progressing
Slowly, Yet Normally

beginning of July 2010 there have

been few days when the sun went
spotless. However, there has been a sig-
nificant variation each month in the
monthly sunspot count, sometimes dip-
ping lower than previous months. Is this
normal, or does it signify that this new
cycle, sunspot Cycle 24, is abnormal?

At press time, solar scientists who do
the math to determine the very end and
start of sunspot cycles had determined
that December 2008 is the mathematical
start of solar Cycle 24. This is based on
smoothed sunspot numbers, and also on
the magnetic polarity of the sunspots
observed.

Let’s compare the first 18 months of
Cycles 23 and 24 (figure 1). While it is
true that the general level of activity dur-
ing most months of Cycle 24 (since
January 2009) have been somewhat lower
than the same months at the start of Cycle
23, the trend, generally, of the new cycle
has been upward. In other words, Cycle 24
seems to be quite normal in that there is
an upward trend and that the monthly
counts vary greatly. The dips we see are
expected. They do not indicate that Cycle
24 has died or is acting abnormally.

Remember, a full sunspot cycle is
approximately eleven years in duration.
In the past, but not recently in our life-
time, there have been long drawn-out
minimums, such as we’ve seen between
Cycles 23 and 24. It is not that unusual,
in the larger recorded history. However,
because it is unusual from the perspective
of our lifetime, mainly the last two or
three cycles, we think it is strange. As we
can see in the comparisons with other
cycles, though, and when we take the
longer history of the sun’s cycles, this
current solar activity is not unusual.

Another measurement of overall solar
cycle activity can be seen in the hard X-
ray background flux (measured in the 1

From December 2009 through the

*P.0. Box 9, Stevensville, MT 59870
e-mail: <nw7us@arrl.net>

Solar Cycle 23 and 24 Honthly Count - Compare
{showing first months since official start of each)

# rtonthly Count Cycle 23 4 Monthly Count Cycle 24

Figure 1. This is a plot of the first 18 months of both sunspot Cycle 23 and 24, com-
paring the monthly sunspot counts. You can see with each cycle the wide variation
between months. Such variations are typical of all cycles we've recorded since the
1700s. (Source: NW7US, plotted with the gnuplot program using official SIDC [Solar
Influences Data Center, Royal Observatory of Belgium| sunspot records)

to 8 Angstrom wavelengths). This mea-
surement is a more useful reference for
assessing the level of ionizing solar ener-
gy reaching the ionosphere than the 10.7-
cm flux. This is due to several factors.
First, the X-ray flux comes from regions
more centrally located on the visible
hemisphere of the sun, resulting in a sig-
nificant fraction of these X-rays reaching
the ionosphere. Second, it takes 10 elec-
tron-Volts (eV) of energy to ionize the
various ionospheric layers in our upper
atmosphere. The energy of these hard X-
ray (1 to 8 Angstroms) photons exceeds
that by over a factor of 100.

Compare that energy level to that of the
10.7-cm flux. The energy of 10.7-cm
photons is .00001 eV, a factor of
1,000,000 too low to ionize anything in
our atmosphere. While the 10.7-cm flux
indicates the presence and intensity of

active sunspot regions on the sun, this
measurement does not directly indicate
the state of ionization in the ionosphere.

The GEOS satellites measure these
wavelengths, and the resulting measure-
ments are reported as the “*background X-
ray level” throughout the day. A daily
average is reported, as well.

Just like X-ray flares, the background
hard X-ray level is measured in watts per
square meter (W/m?), reported using the
categories, A, B, C, M, and X. These let-
ters are multipliers; each class has a peak
flux ten times greater than the preceding
one. Within a class there is a linear scale
from 1 to 9.

When one graphs the daily and month-
ly averages of the background X-ray flux,
one will notice that during solar cycle
minimum periods, the background X-ray
levels remain at the A class level. During
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Figure 2. This graph plots the daily (red dots) and monthly (red line) average of the

background “hard” X-ray energy in the 1 to 8 Angstrom wavelengths, as measured

by the GEOS satellite. It is clear from this plot that sunspot Cycle 24 energy is
rising. (Source: GEOS-14 data, plotted with the gnuplot program)

the rise and fall of a solar cycle, the back-
ground X-ray energy levels remain most-
ly in the B range. During peak solar cycle
periods, the background energy reaches
the C and sometimes even M level.
Armed with this information, can we
discover any clues as to the current status
of sunspot Cycle 24? Figure 2 is a graph
plotting the background hard X-ray ener-
gy reported by the GEOS satellites since
the end of sunspot Cycle 22. Clearly, we
see a noticeable rise in Cycle 24 activity.
We're seeing the energy rise to the B level

more often as 2010 progresses, support-
ing the view that Cycle 24 is alive and
moving along toward an eventual sunspot
cycle peak in several years.

The New Eye on the Sun

On February 11, 2010, NASA
launched a United Launch Alliance Atlas
V-401 rocket with a new spacecraft
tasked with observing the sun and solar
dynamics (space weather). This space-
craft is called the Solar Dynamics Ob-

servatory (SDO). SDO is the first satel-
lite under the Living With a Star (LWS)
program at NASA, and is the most
advanced spacecraft ever designed to
study the sun (figure 3). During its mis-
sion, it will examine the sun’s magnetic
field and also provide a better under-
standing of the role the sun plays in
Earth’s atmospheric chemistry and cli-
mate. Since launch, engineers have been
conducting testing and verification of the
spacecraft’s components. Now fully
operational, SDO will provide images
with clarity 10 times better than high-def-
inition television and will return more
comprehensive science data faster than
any other solar observing spacecraft.

SDO is unlike any other satellite. It
will be collecting huge amounts of data
every day. In fact, SDO will produce
enough data to fill a single CD every 36
seconds! Many satellites share a ground
system (place on the ground where they
send data and photographs) and have
recording systems to save the data col-
lected until they can talk to their ground
station. Because SDO has no recording
system and will be collecting so much
data, the SDO mission has to build its
very own ground station. For this to be
possible, SDO has to be placed in a geo-
synchronous orbit (GEO). This means
that it will rotate at the same speed as the
Earth and will always be directly above
and in constant communication with its
ground station in New Mexico.

Already SDO is returning early, stun-
ning images of our nearest star (figures 4
and 5). Some of the images from the

Figure 3. The Solar Dynamics Observatory (SDO) spacecraft. The SDO
satellite is the most advanced spacecraft vet deployed to study space
weather and our nearest star. (Credit: NASA)

www.cq-vhf.com
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spacecraft show never-before-seen detail of material streaming
outward and away from sunspots. Others show extreme close-
ups of activity on the sun’s surface. The spacecraft also has
made the first high-resolution measurements of solar flares in
a broad range of extreme ultraviolet wavelengths.

The successful launch and deployment of SDO is great news
for radio hobbyists, on many levels! “SDO is our *“Hubble for
the sun,”” says program scientist Lika Guhathakurta of NASA
headquarters. “It promises to transform solar physics in the same
way the Hubble Space Telescope has transformed astronomy
and cosmology.”

“No solar telescope has ever come close to the combined spa-
tial, temporal and spectral resolution of SDO,” says Alan Title
of Lockheed Martin, principal investigator of the Atmospheric
Imaging Assembly (AIA; a group of four telescopes aboard
SDO designed to photograph the sun’s surface and atmosphere).
“This is possible because of the combination of 4096 x 4096-
pixel CCDs with huge dynamic range and a geosynchronous
orbit which allows SDO to observe the sun and communicate
with the ground around the clock.”

Armed with such rich views of the sun, as well as the wealth
of new space weather data, the radio communicator will be
equipped to better plan communications and to understand cur-
rent conditions.

With the stunning high-definition imagery being captured
by the new Solar Dynamic Observatory we can see in nearly
real-time breath-taking views of the living sun. This affords
us great opportunity to learn more about how the sun works,
and aids in our understanding of the sun-Earth connection,
As radio amateurs, having a greater understanding of this sci-
ence equips us to be more effective communicators. The latest
SDO images, as well as live space weather information and
commentary on current conditions, are available at my website,
<http://prop.hfradio.org>.

The Perseid Meteor Shower

Regardless of what the sun is doing, VHF radio enthusiasts can
count on working meteor showers. One of the most reliable year-
ly meteor showers is the Perseid. The Perseid meteor shower,
like other meteor showers, is named after the constellation from
which it first appeared to have come. This shower’s constella-
tion is Perseus, which is located near Cassiopeia. Perseids favor
northern latitudes. Because of the way Comet Swift-Tuttle’s orbit
is tilted, its dust falls on Earth's Northern Hemisphere. Meteors
stream out of the constellation Perseus, which is barely visible
south of the equator.

Lewis Swift and Horace Tuttle, Americans working inde-
pendently, discovered a comet in August of 1862, Three years
later, Giovanni Schiaparelli (of Martian “canali” fame) realized
it was the source of the August Perseid meteors. The comet,
known now as Comet Swift-Tuttle, leaves a trail of dust that
Earth passes through during August.

This year, the shower will be active from mid-July through
late August. The peak is expected to be between August 12 and
13. The number of visual meteors is expected to be as high as
50 to 70 per hour. Using modes such as CW or FSK441 (using
the WSIJT software by K1JT found at <http://physics.princeton.
edu/pulsar/K 1JT/index.html>), it is possible to work plenty of
VHF DX during this shower.

The Perseid shower begins slowly in mid-July, featuring
dust-size meteoroids hitting the atmosphere. As we get closer

Figure 4. A stunning high-definition image of a solar promi-

nence eruption on March 30, 2010. Seasoned solar observers

were stunned with the new breathtaking images captured by

SDO. In the full movie captured of the erupting prominence, the

twisting motion of the material is the most noticeable feature.
(Credit: NASA/SDO/AIA)

to August 12, the rate builds. For working VHF/UHF meteor
scatter, this could prove to be an exciting event.

The best time for working the Perseid VHF/UHF meteor scat-
ter in North America is during the hours before dawn, as early
as midnight, but more likely peaking after 2:00 AM until about
5:00 AM local time.

The Draconids

As a preview to fall, look for the Draconids, a primarily peri-
odic shower which produced spectacular, brief meteor storms
twice in the last century, in 1933 and 1946. Most recently, in
2005, we saw the return of the stream’s parent comet,
21P/Giacobini-Zinner, returning to perihelion. This year’s peak
is expected to occur on October 8, but this shower is not expect-
ed to produce many meteors each hour. The shower should be
active from October 6 through October 10. The Draconid mete-
ors are exceptionally slow moving, a characteristic that helps
separate genuine shower meteors from sporadics accidentally
lining up with the radiant. This is a good shower to work mete-
or scatter mode, since we might see storm-level activity this
year. For more information, take a look at <http://www,
imo.net/docs/cal2010.pdf>.

The Solar Cycle Pulse

The observed sunspot numbers from March through May
2010 are 15.4, 7.9, and 8.8. The smoothed sunspot counts for
September, October, and November 2009 are 6.1, 7.0, and 7.6,
The smoothed monthly sunspot numbers forecast for August
through October 2010 are 31, 34, and 37.
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Figure 5. A full-disk, multi-wavelength extreme-ultraviolet

image of the sun taken by SDO on March 30, 2010. False col-

ors trace different gas temperatures. Reds are relatively cool

(about 60,000° K, or 107,540° F); blues and greens are hotter

(greater than 1,000,000° K, or 1,799,540° F). (Credit; NASA/
Goddard/SDO AIA Team)

The monthly 10.7-cm (preliminary) numbers from March
through May 2010 are 83.3, 75.9, and 73.8. The smoothed 10.7-
cm radio flux for September through November 2009 are 73.3,
74.1 and 74.5. The smoothed monthly 10.7-cm is predicted to
be 90, 92, and 94 for August through October 2010.

The smoothed planetary A-index (Ap) numbers for
September through November 2009 are 3.8, 4.1, and 4.5. The
monthly readings for March through May 2010 are 5, 10, and
8. Expect periods of minor to moderate geomagnetic storms
during August and September.

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

Feedback, Comments,
Observations Solicited!

How was your sporadic-E season this year? | am looking for-
ward to hearing from you about your observations of VHF and
UHF propagation. Please send your reports to me via e-mail.
I’ll create summaries and share them with the readership. I look
forward to hearing from you. Up-to-date propagation informa-
tion is found at my propagation center, at <http://prop.
hfradio.org/>. If you are wusing Twitter, follow
@hfradiospacewx for space weather and propagation alerts,
and follow @NW7US to hear from me about various space
weather and amateur radio news. Facebook members should
check out the CQ VHF Magazine Fan Page at <http://tinyurl.
com/cqvhffb>, and the Space Weather and Radio Propagation
Page at <http://tinyurl.com/fbswx>.

Until the next issue, happy weak-signal DXing!

73 de Tomas, NW7US

SATELLITE SYSTEMS
For OSCAR

Automate Doppler Tuning & Antenna Steering

Uni-Trac 2003 Multi-Trac 2001

* Automatically tunes your radios, In REAL
TIME, to track the Doppler changes.

* Outputs steering data to your antenna
rotator to track a satellite across the sky.

¢ Includes custom Interface Cable to suit
your station equipment.

* Uses one SERIAL port or a USB port.

For W EATHE R

Track sun-shine, clouds and hurricanes.

TimeStep Weather Systems

» Measure land & water temp in IR images

« Standard APT/GOES “starter” systems

* 1.1 KM high Resolution systems for
NOAA HRPT and Feng-Yun CHRPT

VHF & UHF Filters

« Filters for 137 MHz through 2500 MHz
* Band Filters & ATV Channel filters
* Attenuate “out-of-band” interference
* Define your Vestigial ATV Sideband
* 2M Low Pass filter for OSCAR mode-J (v/u)
Call, write or e-mail for details
Shipping FOB Concord MA =
Prices Subject To Change Without Notice EE
SPECTRUM INTERNATIONAL, INC.

. P.O. Box 1084, Dept. V
Concord, MA 01742 USA
Phone 978-263-2145
Fax 978-263-7008
spectrum @spectrum-intl.com

If you're planning a move in the near future, don't risk
missing an issue of C& VHF Magazine Please give us 6-8 weeks
nofice if you're planning on changing your address. Just write
your new address and mail it, WITH YOUR SUBSCRIPTION
MAILING LABEL, to:

CQ VHF Magazine
25 Newbridge Road, Hicksville, NY 11801

www.cq-vhf.com
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By Mark Thompson, WB9QZB

DIGITAL RADIO

Digital Technology on VHF, UHF, and Microwaves

Digital at the Dayton Hamvention®

he Hamvention® held each year in
T May at the HARA Arena in Dayton,

Ohio is the world’s largest ham
radio event with over 15,000 attendees,
several hundred commercial vendors, and
many, many flea market vendors.

I have attended the Dayton Ham-
vention® since 1985, during the early
days of the packet radio revolution. Over
the subsequent years new digital voice
and data technologies have been featured
at Dayton, including sound-card data
modes such as PSK-31 and digital voice
modes such as D-STAR.

This year, as in prior years, there were
several digital voice and data events
resources available during the Ham-
vention® weekend.

D-STAR Digital Voice
and Data at Dayton

D-STAR digital voice repeaters at
Dayton were operating on 2 meters and
70 ¢cm and were connected to the D-
STAR worldwide network. They were
sponsored by DARA (the Dayton Ama-
teur Radio Association), the host of the
Hamvention.

Dayton D-STAR Repeater Reflector
Linking: DARA again this year linked a
D-STAR reflector to a DARA D-STAR
repeater over the Hamvention week-
end. The W8BI C 2-meter repeater was
linked to reflector 30-B. The repeater was
linked to a reflector last year as well. A
reflector allows all repeaters, DV
Dongles, and DVAPs (DV Access Point)
linked to it to communicate as a group
and monitor D-STAR repeater activity in
Dayton over Hamvention weekend.

Hamvention D-STAR Repeaters.
For the last four years at the Hamvention
ICOM has had D-STAR digital voice 2
meters, 70-cm and 23-cm digital voice
repeaters, and radios on demonstration.

*P.0. Box 457, Palatine, IL 60078
e-mail: <wb9qgzb@arrl.net>

These repeaters are often connected to the
D-STAR network. The callsigns and fre-
quencies of the demonstration repeaters
were available at the Hamvention.

Dayton Social Events

On Thursday night prior to the
Hamvention there was a D-STAR Meet,
Greet, and Eyeball QSO over dinner at
Marion's Pizza in Beavercreek, Ohio.
More information about the event is
available at: <http://hamvention.org/
events.php#dstar>.

For the last four years there has been a
Friday night D-STAR Get Together host-
ed by the Texas and Alabama D-STAR
groups. The event has been an opportu-
nity to hear talks by experienced D-
STAR repeater operators and innovators
and meet with other D-STAR users.

This year the Friday Night D-STAR
Get Together was at the Drury Inn North,
the same location as last year. The
Georgia D-STAR group hosted this
year's event. The format was a bit differ-
ent from previous years, with a few short
presentations to start the evening fol-
lowed by an open session with D-STAR
experts on many topics stationed around
the room to answer questions.

Forums

There were several digital forums at the
Hamvention both Friday and Saturday.

Friday morning’s digital activities
started with the TAPR Forum hosted by
me this year. The presentation topics and
speakers were:

* TAPR Update, by Scotty Cowling,
WA2DFI

* The WL2K Network and its RF
Portals, by Rick Muething, KN6KB and
Vic Poor, W5SSM

* TAPR Project Design for Manufac-
turing, by Scotty Cowling, WA2DFI

* Putting HPSDR on the Internet, by
John Melton, GBORX/N6LYT

The TAPR Forum was followed by the

APRS (Automated Position Report-
ing System) Forum hosted by Bob
Bruninga, WB4APR. The APRS event
is always well attended, and this year
was no exception, with a standing-room-
only crowd.

The presentation topics and speakers at
the APRS Forum were:

* APRS Developments, by
Bruninga, WB4APR

* New Byonics APRS Products, by
Byon Garrabrant, N6BG

* New VHS Products APRS Products,
by Allen Lord, AF60OF

*New Argent Systems APRS Products,
by Scott Miller, NIVG

* New RPC Electronics APRS Prod-
ucts, by Jason Rausch, KEANYV

The D-STAR Forum followed the
APRS forum. It was hosted by ARRL
Southeast Division Director Greg Sarratt,
W40ZK. Like the APRS Forum, the D-
STAR Forum had a standing-room-only
crowd,

The presentation topics and speakers at
the D-STAR Forum were:

« DVAP/DV. Dongle/D-PLUE,
Multiple Software Packages, by Robin
Cutshaw, AA4RC

* Homebrew D-STAR repeater, by
David Lake, G4ULF

* D-RATS, D-STAR Digital Data
Software, by Dan Smith, KK7DS

On Saturday the RTTY Forum was
hosted by Shelby Summerville, KWW,
The RTTY Forum presentation topic
was: RTTY Contesting at the Stanford
University Amateur Radio Club station,
by the Stanford Amateur Radio Club,
Wo6YX.

Bob

TAPR at the Hamvention

TAPR is the national premiere digita!
ham radio organization, and during the
Hamvention it hosted the TAPR Digita!
Forum and co-hosted the AMSAT/TAPE
Banquet.

TAPR’s booth at the Hamvention was
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behind the AMSAT booth in the Ball
Arena of Hara. The TAPR booth had a
lot of information about TAPR'’s devel-
opments in SDR technology. More infor-
mation about TAPR and its Dayton activ-
ities is available at: <www.tapr.org>.
Over the last four years, TAPR and
AMSAT have held a joint banquet fea-
turing an interesting speaker. It has been
very well attended. The fourth annual
AMSAT/TAPR Banquet was held on
Friday night at the Kohler Banquet
Center. The presentation was by Dr. Bob
McGwier, N4HY. More information
about upcoming banquets is available at
the banquet link on the AMSAT website:
<www.amsal.org/amsat-new/
hamvention/2010/Dayton.php>.

I look forward to seeing you at the
Dayton Hamvention next year and at the
many digital events and activities occur-
ring during the Hamvention.

Digital modes are the source of much
of the innovation of new technology in
ham radio, and I hope everyone explores
and uses digital voice and data technolo-
gies. Until next time . . .

73, Mark, WB9QZB

Nifty E-Z Guide to
D-STAR Operations

A comprehensive
guide to D-STAR
operating! |deal
for those getting
into D-STAR.

Written for both the beginning and
experienced D-STAR users. Straight
forward and simple explanations.

Here's a sampling of what'’s inside:

* Routing calls using the D-STAR network
*+ Local and remote repeater operation

* Linking to D-STAR Reflectors

+ Using call sign memories to make calls
* Programming radios for D-STAR ops

Order yours today! 13,95

Shipping & Handling: USA-add $7. Foreign- calculated by weight
& destination and added to your fotal

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

1-800-853-9797
www.cq-amateur-radio.com

www.cq-vhf.com
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By Dr. H. FPaul Shuch,” N&TX

DR. SETI'S STARSHIP

Searching For The Ultimate DX

egular readers of this column may
Rrecall the W2ETI Moonbounce

Beacon, which we’ve discussed on
these pages on several occasions. A pre-
cisely calibrated 1296-MHz transmitter
bouncing carefully timed CW signals off
the Moon, this facility was built and oper-
ated by members of the non-profit, mem-
bership-supported SETI League, and used
for several years by dozens of the world’s
amateur SETI enthusiasts to ensure the
proper operation of their backyard radio
telescopes. It was even used by scientists
at the great Arecibo radio observatory in
Puerto Rico, and the Jodrell Bank radio
telescope in the UK, to verify the sensi-
tivity of their research systems. Un-
fortunately, this useful facility, once oper-
ational whenever the Moon was above the
horizon from its New Jersey QTH, is no
longer available to the world's amateur
and professional radio astronomers. It
seems we improved it to death.

When first activated in 2001, The SETI
League’s Lunar Reflective Calibration
Beacon sported a modest antenna array
consisting of eight small helices on an
automated azimuth-elevation rotor (see
photo A), built for us by Dave Clinger-
man, W60OAL. The relative low gain of
these antennas facilitated ready tracking
of the Moon under computer control.
Their beamwidth was sufficiently broad
as to be quite tolerant of tracking impre-
cision, affording us high system reliabil-
ity and minimal downtime.

The downside of this arrangement is that
the effective isotropic radiated power
(EIRP) of the beacon was relatively low,
producing weak echoes receivable by the
likes of Arecibo and Jodrell Bank, but only
the best-equipped amateur SETT stations.
Clearly, if the beacon were to perform its
intended function of providing calibration
signals that could be used by the average
amateur, it was going to need to shout
more loudly. This could be accomplished
in one of two ways: We could add more
transmitter power or a bigger antenna.

*Executive Director Emeritus, The SETI
League, Inc., <www.setileague.org>
e-mail: <nbix@setileague.org>

Big Enough

Photo A. Original helix array at the W2ETI EME Beacon.

Ultimately, station trustee and SETI
League president Richard Factor,
WAZIKL, opted to do both. A quarter-
kilowatt, solid-state power amplifier
from Kuhne Electronics in Germany
replaced the less-reliable 100-watt
homebrew PA, and the helix array was
removed (photo B) to make way foranew

array of Directive Systems long loo;
Yagis (photo C). Between these tw«
upgrades, system EIRP was effectivel:
increased by over 7 dB, placing cu
echoes well within the grasp of modes
receiving stations using the ubiquitou
10-foot—diameter backyard TVRO dis®:
es which dot the countryside.

Photo B. Helix array removed from service to make way for new loop Yagis.
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Photo C. Array of eight long loop Yagis installed at W2ETI Moonbounce Beacon.

Photo D. The winter storms of March 2009 rendered the loop Yagi array a jumbled
mass of aluminum, proving that the antenna was indeed big enough.

Winters in the northeast U.S. can be
especially harsh on antennas. The late
EME pioneer Sam Harris, W1FZ]J, par-
ticipated in the first-ever EME contact
from this region and was always rebuild-
ing his antennas. Sam knew a thing or two
about SETI, and radio astronomy, having
built the parametric amplifier used by
Frank Drake for Project Ozma, the first
modern SETI experiment, conducted in
Green Bank, West Virginia in 1960, and
later working as the chief engineer of the
monster Arecibo radio telescope in
Puerto Rico. He used to say that if your
antennadidn’tcome down in last winter’s
storms, it wasn’t big enough!

The new W2ETI Moonbounce Bea-
con’s antennas, it would appear, were big
enough. Photo D shows what happened to
the big loop Yagi array during its very first
winter in service. Since The SETI League
is a private ham club, receiving no gov-
ernment funds whatsoever, it lacks the
resources to replace the array, nor would
it be prudent to do so even if we could
afford it. The same thing would probably
happen again the following winter.

Moonbounce guru Allen Katz,
K2UYH, who chairs The SETI League’s
EME Committee, is of the opinion that
Yagi arrays are not the best solution for
23-cm EME. He prefers big dishes, and
has for years operated a 28-foot—diame-
ter Kennedy parabolic reflector from his
QTH within line of sight of the W2ETI
beacon facility. Allen maintains thata 10-
foot TVRO dish (the same antenna many
amateur SETIzens use for their receive
stations) would make an ideal uplink
antenna for the W2ETI beacon. If it sits
close to the ground, rather than being
installed at the top of a tower, such a dish
at least has a fighting chance of surviv-
ing the winter wind, snow, and ice.

The challenge is automating the aiming
of such a dish so that it will track the Moon
inreal time, unattended. That problem was
solved with both the helix and the Yagi
arrays through the use of a Yaesu G5600B
Az/El rotator, driven by the popular Nova
software by Mike Owen, N9IP. However,
the Yaesu rotor can’t handle a 10-foot
dish, so some other arrangement will be
necessary to get the station back on the air.

Until the antenna challenge is resolved,
the W2ETI Moonbounce Beacon re-
mains off the air. Thus, until such time as
it is restored to service, SETI League
members will have to use something else
to calibrate their stations. [ suggest that a
confirmed extraterrestrial signal would
do nicely! 73, Paul, N6TX

www.cq-vhf.com

Summer 2010 « CQ VHF e 83



ANAHEIM, CA
(Near Disneyland)

933 N. Euclid 5t., 92801
(714) 533-7373

(800) 854-6046
Janet, KL7MF, Mgr
anaheim@hamradio.com

BURBANK, CA

1525 W. Magnolia Bivd, 91506

(818) 842-1786
(877) 892-1748
Eric, K6EJC, Mgr.
Magnalia between

S. Victory & Buena Vista
burbank@hamradio.com

OAKLAND, CA

2210 Livingston St., 94606
(510) 534-5757

(877) 892-1745

Mark, WITYN, Mgr.

I-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA

5375 Kearny Villa Rd., 92123
(858) 560-4900

(B77) 520-9623

Jose, XE25JB, Mar.

Hwy. 163 & Claremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA

510 Lawrence Exp. #102, 94085

(408) 736-9496

(877) 892-1749

Jon, KEWV, Mar

So. from Hwy. 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Near Philadelphia

1509 N. Dupont Hwy., 19720
(302) 322-7092

(800) 644-4476

Chuck, N1UC, Mgr.

RT.13 1/4 mi., So. |-285
newcastie@hamradio.com

PORTLAND, OR
11705 S.W. Pacific Hwy

97223

(503) 598-0555

(800) 765-4267
Lean, WTAD, Mgr.
Tigard-99W exit

from Hwy. 5 & 217
porila mradio.com

DENVER, CO

B400 E. llitf Ave. #9, B0231
(303) 745-7373

(800) 444-9476

John, WBIG, Mgr.
denver@hamradio.com

NEW LOCATION!

6071 Butord Hwy., 30340
(770) 263-0700

(800) 444-7927

Mark, KJ4VO, Mgr.
Doraville, 1 mi. no. of |-285
atlanta@hamradio.com

WOODBRIDGE, VA
(Near Washington D.C.)

14803 Build America Dr, 22191

(703) 643-1063

(B0D) 444-4789

Steve, W4SHG, Mgr.

Exit 161, 1-95, So. to US 1
woodbridge@hamradio.com

SALEM, NH

(Near Boston)

224 N. Broadway, 03079
(603) 898-3750

(800) 444-0047
Peter, KITM, Mgr.
sales@hamnadio.com
Exit 1, 1-83;

28 mi. No. of Boston
salem@hamradio.com
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From Yaesu
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FT-897D vHF/UHF/HF Transceiver

* HF/6M/2M/70CM = DSP Built-in
= HF 100W (20W battery)
= Optional P.S. + Tuner = TGXO Built-in

Call Now For Our Low Pricing!

FT-950 HF . 6MTCVR

* 100W HF/6M

* Auto Tuner built-in

+ 3 roofing fitters built-in
* DMU-2000 Compatible

Call Now For Low Pricing!

@

FT-8800R 2w/440 Mobite

* V+U/N+V/U+U operation

* V&l full duplex « Cross Band repeater function
= 50W 2M 35W UHF

+ 1000+ Memory channels

* WIRES ready

Call Now For Low Pricing!

AZ CA, GO.GA.
VA residents add
sales lax Prices,
specilications,

descriptions,
subject 1o change
without notice.

Look for the
HRO Home Page
on the
World Wide Weh

fittpfv Hamradio com

WORLDWIDE DISTRIBUTION

ompetitive

FTM'350R 2m/440 Dualband

pﬂc’lﬂU[

= 50W 2m/4401 - 1 watt 220Mhz
* TNC built-in, Bluetooth capable
= Band scope built-in

* 500 Memories

FTDX5UUUM P?EH]W HF + 6M Transceiver

FT1-857D

Uttra compact HF, VHF, UHF

* 100w HF/6M, 50w 2M, 20w UHF
= DSP included = 32 color display
= 200 mems « Detachable front panel (vsk-

Call for Low Price!

aEnaenn

= Station Monitor SM-5000 Included @

« 0.05ppm OCXO0 included
IX-7R/VX-7R Black

FT-7900R 2w/440 Mobile

* 50w 2m, 45w on 440mHz
= Weather Alert

» 1000+ Mems

« WIRES Capability

« Wideband Receiver (Cell Blocked)

Call Now For Your Low Price! \

* 300 Hz Roofing filter included
50/2M/220/440 HT

= 600 Hz Roofing filter included

* 3 kHz Roofing filter included
» Wideband RX - 900 Memories
* 5W TX (300mw 220Mhz)

* Li-lon Battery

* Fully Submersible to 3 ft

* Buiit-in CTCSS/DCS

» Internet WIRES compatible

Now available in Black!

2M/220/440HT
= wideband RX - 900 memories
*5W 2/440 , 1.5W 220 MHz TX
« Li-|ON Battery - EAl system
* Fully submersible to 3 fi.

* CW trainer built-in

NEW Low Price!
VX-8DR/VX-8GR

FT-2000/FT2000D - ; 6w

= 100 W w/ auto tuner = built-in Power su
= DSP filters / Voice memory recorder

« 200W (FT-20000)

+ 3 Band Parametric Mic EQ » 3 IF roofing

Call For Low Pricing!

50/144/220/440 (VX-BDR)

2m/440 w/ Built-in GPS (VX-8GR)

* 5w (1w 222 Mhz VX-8R/DR only)
+ Bluetooth optional (VX-80R only)
« waterproof/submersible 3 ft 30 m
» GPS/APRS operation optional

* Li-ion Hi-capacity battery

» wide band Rx

COASTT

FREE Si

FT-450AT Hr+emTOVR

= 100W HF/6M + Auto Tuner built-in <D
=500 Memories = DNR, IF Notch, IF Shifi

Call Now For Special Pricing

ins

0 COAST
AIPPINE

UPS - Most Items Over $100
Rapid Deliveries From
The Store Nearest To You!
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FM TRANSCEIVER VX-8 .

Actual Size Actual Size

VX-8DR'"" VX-8GR'"

All-in-one Prestigious Tri-band Transceiver 144/430 MHz Dual Band Transceiver with GPS unit included
Bluetooth® for hands-free Operation with optional accessories Built-in GPS Antenna - Waterproof
Waterproof/Submersible IPX 7 rated - 3 ft for 30 minutes Wide Band Receive for 108-999 MHz (Cellular blocked - US Version)

= F optiona! { ntenna Unit
£ ety o . s % Bluetooth —

GPS/APRS" operation oaaker one MH-74A —_

Supports APRS® communication by the Built-in Worldwide Standard AX.25 Data TNC

The VX-8 series radios are compatible with the | = SmartBeaconing™ Function + GPS Compass Display - “Heading Up” or “North Up”
world wide standard APRS" (Automatic Packet | = Memories to list 50 stations + APRS* Symbol Icon pre-set function

« Memories to store 30 APRS" messages - Clearly displayed APRS" Beacon Messages
tepoﬂlnghSystem} u;iing tlh‘; GPS tsiysten'l tolocate + DIGI-PATH routing indication function -+ Selective Message Received indicated by Flashing LED
SHCEERNSIOS ROn o ce ol | « 8 DIGI-PATH routing settings

APRS’ is a registerad trademark of Bob Bruninga WB4APR, SmartBeaconing™ from HamHUD Nichetronix

| For the latest Yaesu news, visit us on the Internet: J “ Y AE S l l

http:,/www'yaesu'com Choice of the World's top DX’ ers™"

Specifications subject to change without notice. Some accessories and/or options may be standard in cerain Vertex Standard US Headquarters
areas. Frequency coverage may differ in some countries. Check with your local Yaesu Dealer for specific details. 10900 Walker Street Cypress, CA 90630 (714) 827-7600




The Totally New - Advanced Dual Band Mobile Radio
5.2" x 1.6" Large dot matrix (264 x 64 dots) LCD display
GPS / APRS® / Bluetooth“ Features
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145.900 LUE.000
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|.llL..lILnI.|I|l|]|l|“|l|ul|l|h|u.|llh"lll IlIllllllIlll..lnlllll|l|halI|I||I|.r|'nlll|||il
e e | =g T
a4 BW ATT LOCK STOP

144/(220)" /430 MHz 50
FM Dual Band Transce

FTIMI-350

*220 MHz 1W (USA Version only)

“@N Large (5 2" x 1.6"/130 x 40 mm) dot matrix (264 x 64 dots) The Display Control Head is designed for _“E\'I
" LCD display for comfortable viewing for night and day. easy separation from the main RF power unit built ——
Choose your favorite LCD display from by tough aluminum die-cast;10ft control cable included
8 vibrant color options J (Optional 20ft control cable available)
“E\N Multi-purpose Global Positioning System display Compatible with the worldwide standard ‘{9’
{WIth optlonal FGPS-1 GPS Receiver and Antenna. data_communicauons system’ ——
Optional FGPS-2 External GPS Receiver and Antenna is also available) | | APRS®, and SmartBeaconing™ capabilities
| Huge memory channel management capability! } | :
'&?:\I) 500 Independent Memory channels : . 3 S‘peaker System “&\l
1 +9 Programmable Band Limit Memory Scan channels (including Built-in Dual Speakers on the rear ¢
+ 1 Rewritable Preferred channel for each L and R Band of the Control Head for FM Broadcast in Stereo!) |
W9/ \
C\\.\"" Dual Band AF Monitor for listening to + : c\u®
e e
e TFM/AM broadcast and monitoring ham bands as well Built-in Barometric Pressure Sensor £r=

Screen Example
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Dual Band (Spectrum Scope function) Navigation (with GPS antenna unit attached} Mono Band {Spectrum Scope function)
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APRS® Barometer

/S YAEST

* SmartBeaconing™ from HamHUD Nichetronix = Vertex S tandard

US Headquarters

10900 Walker Street
Cypress, CA90630 (714)827-7

* APRS® s a registered trademark of Bob Bruninga WB4APR

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